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ELASTOVER COVPOSI TION 5 TECHNI CAL FI ELD

The present iweoesiais#n rel ates to vul cani zed nol ded - pr o8GEPRERIS ng
surface decorative |ayer, and nore particularly to vul cani zed nol ded
products having surface 10 decorative layer, which have excel |l ent
adhesi on properties bet ween the nol ded product and the surface

decorative |ayer such as a coati ng fil mand show excel | ent nechani cal
strengt h. HY +H
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The present invention also relates to coated nolded 15 products of

t hernopl astic resin conpositions and coat ed nol ded products of

el astomer conpositions, and nore particularly to coated nol ded
products of thernoplastic resin conpositions and coat ed nol ded
products of ewavsaiRe conposi tions, which can be favor JTPAHYURIS, s
for exanple, 20 autonotive interior and exterior trimmaterials.

BACKGROUND ART Et hyl ene/ pr opyl2zne copol yner rubbers (EPR) and
et hyl ene/ propyl ene/ di ene copol yner rubbers (EPDM are 25 widely used for
autonotive parts, electric wire material s, el ectric and el ectronic
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2 are superior to general -purpose conjugated di ene rubbers in

heat resistance, weathering resistance and ozone resi stance. In these
uses, the surfaces of the nol ded products of the rubbers are subjected
to urethane coating 5 or the nol ded products are conbi ned with other
menbers such wosesmssnetal s or resins using adhesives, to i npCDINIBEEES gni ng
effects or surface slip properties. The EPR and EPDM however, have
insufficient affinity for other resins 3 because they have no pol ar
group in the nolecule, and 10 therefore, prior to the surface decoration
such as coating of the surface of the nol ded product or adhesion
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surface washing with organic solvent or priner coating to 15 inprove

affinity of the surface of the nolded product for ot her resins. The
pretreatnments, however, bring about vari ous problens. For exanple, the
pretreating equi pnment costs much, the process for producing rubber
products wbegeiE conpl i cated, and the production cost b&®CaFESMARGh 20
because the pretreatnent needs a considerably | ong period of tine.
Further, it is difficult to carry out thg surface rougheni ng treat nent
in case of products of conplicated shapes. To cope with the

probl ens, Japanese Patent Laid-Open 25 Publication No. 306223/ 1994
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3 tackifier to the ethyl ene/ propyl ene rubber conposition causes
probl ens, for exanple, |lowering of strength of the resul ting

vul cani zed rubber. Accordi ngly, there has been desired

devel opnent of 5 rubber nol ded products which have excell ent mechani cal
strength and sfhwesseseel | ent adhesi on properties to surface PCT/IRgcR2IRtI Ve
| ayers even if surface treatnent such as surface rougheni ng, surface
washing with organic solvent or priner 5 coating is not carried out. 10
In the uses of thernoplastic resins or elastoners for aut onobi | es,

nol ded products thereof are frequently coated to i nprove surface
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15 of the thernoplastic resins and el astoners, however, show poor

adhesion to coating filns, and therefore they are desired to be

i mproved in the adhesion properties. The present invention is

i ntended to sol ve such probl ens associated with the prior art as
descri bed abay@sssidh and an object of the invention is to BFSFPHOIHS
vul cani zed nol ded product having a surface decorative |ayer, which has
excel | ent nechani cal strength and shows &xcel | ent adhesi on properties
bet ween the nol ded product and the surface decorative |ayer even if

surface treatnent such as surface 25 roughening, surface washing with
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4 or the elastoners are used as they are. Therefore, if nol ded
products of the polyolefin resins or the polyol efin el astoners are
coated with, for exanple, urethane resin coatings, the nolded products
need to be subjected in 5 advance to surface treatnment such as el ectrical
t r eat nent, wo 98i3gsse corona di scharge treatnent, nechani calPGVIPPHRRLS
roughening treatnent, flanme treatnent, oxygen treatnent or ozone
treatment, to inprove affinity of the su¥faces of the nol ded products
for other resins. In order to carry out 10 such surface treatnents, the
surfaces of the nol ded products are generally subjected in advance to

washing with grsa %ﬁgg?lsyyh{% glﬁ%}gﬁ;&\:ﬁ(ﬁ grenpts ¢y gF gcagr bops or
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15 <carrying out the surface treatnents, treating apparatuses are

necessary, and this is di sadvantageous fromthe vi ewpoi nt of equi pnent
cost. Moreover, these treatnents take a considerably |ong period of
tinme. Besi des the above coating nethod after the 20

pretreat ment, wosssikwod conpri sing undercoating a nol ded POY/FIBONIMN th a
primer which is adherable to the polyolefin resin and then coating the
prinmer |ayer with a coating such as &n urethane resin coating is al so
utilized. In this met hod, however, the coating process needs a | ong
period of 25 tinme because priner coating and final coating are both
necessary, and the cost of the final product becones high because the
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5 The coated nol ded product of a thernoplastic resin

conposition and the coated nol ded product of an el astoner conposition
according to the present invention are nade under such circunstances
as descri bed above, and anot her 5 object of the invention is to provide a

coat ed nol dedwg os/3zskg 0duct of a thernopl astic resin conposi tHEAWPEM2E

coat ed nol ded product of an el astoner conposition, each of which

has excel | ent adhesi on properties betweeg the nol ded product and the
coating film A further object of the 10 invention is to provide a coated
nol ded product of a t hernopl astic resin conposition and a coated

mol ded produgt jy  +, @iy #lp%gﬂiﬁr-@%@%ig Ho% %G@C(‘ \Ofﬁmgﬁ?%mﬁﬁ
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of an el astoner conposition, each of which has excell ent surface

appear ance. DI SCLOSURE OF | NVENTI ON 20 One
enbodi ment of the vul cani zed nol ded product having a surface
decorative |layer according to the present i nvention conprises a

vul cani zed prodsisisadb (A) an unsat urated ol efi n copol yreT/magion1s
decorative | ayer provi ded on a surface of the vul canized product, said
25 unsaturated ol efin copolyner (A) beiyyg obtained from (1)

et hyl ene, ) (ii) an aromatic vinyl conpound represented by the

following formula (I),
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6 (1i1) a non-conjugated pol yene, and optionally

(iv) an [err]-olefin of 3 to 20 carbon atons; [err] wher ei n
Rlerr], Rerr] and Rerr] nay be the sane or different and are each a
hydrogen atom or an al kyl group of 1 to 8 carbon atons, and n is an

I nteger of 0 mwo&i313ae vul cani zed 10 product may be a vul ceon/msgegtiHduct
of an unsaturated ol efin copol yner conposition conprising the
above-nmenti oned - unsat urated ol efi niqopol yner (A) and at | east one
conmpoundi ng i ngredient selected from (B) a vul cani zing
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agent, (C) a reinforcing agent and (D) a liquid softening 15 agent.

In the present invention, the non-conjugated pol yene (iii1) is, for
exanpl e, at | east one non-conjugated triene or tetraene selected from
conmpounds which are represented by the followng formula (11-a) and
fromwhi ch cogebgsset 20 units represented by the foll owPEE/IPW0LUSa
(I'-b) are derived and conpounds which are represented by the
following formula (I11-a) and from whiglp constituent units represent ed
by the following fornmula (111-b) are derived.
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wherein p and q may be the sane as or different from each ot her, and
are each 0 or 1, with the proviso that each of p 5 and gis not O at the

sane tinme; f is an integer of 0 to 5, with the proviso that f is not O
when p and q are each 1; g is an integer of 1 to 6; Rerr], Rerr],
Rlerr], Rerrwos§mse], R err] and Rerr] may be t he sarerT/aposidiAis er ent
and are each a hydrogen atom or an al kyl group of 1 to 5 carbon atons;
Rlerr] is a hydeogen atom 10 or an allky group of 1 to 5 carbon atons;
and R9 is a hydrogen atom an al kyl group of 1 to 5 carbon atons or a

RO ¢ LRt P Y sl LT L

each a hydroggn atom or an al kyl group of 1 to 5 carbon 15 atons, and R12
is an al kyl gfdup of 1 to 5 carbon atons),
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ARPATH., IRTSRA M- RYF VIS4 VRIS X e —
THBEIEHRFE L,

ZEPATHVWONB IS A I —-HBAR., =FL vV - FBKY
=LY v YL RESE, = F LY ca-F L4 vEESK
TLEITR) 7oLV URBEEZETIERFE LY,

TR -—HEDE, BIRBh S A -#HRBTH
> Td L,

ARPTRISRA MY —MERBIR. S5CRFLYEERSET
SEAGBKETRALTH LW,

HEBRE., R ATV UBEBEZRBEPSCBONIRETSH
%o

FAEUOBRTTYUUMEERDREU. S ISR - HRYE
EhE, BROEBFUARFTHD, Do BWHBECEL TV 3,



with the proviso that when p and q are each 1, Rerr] is a
atomor an alkyl group of 1 to 5 carbon atons. [err]

hydr ogen
0

wherein p, q, f, g, and Rlerr] to R err] have the same neani ngs as

the formula (I1-a). 8
WO 98/31540
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RPEEMITLI2OOBERBOER

[err]

PCT/IP98/00215

BT, *RACRIZANGBEFT TIMMBARBH, 4o
HUYPEMBEARYRESS IV ISR N~ HRUBRERORR

OHEBICODWTHBET %,

FRPIUBRIZXENGEBERTINWDRBEO—OERH T, &
EDFEBHMEFT V7 4 VERFXESHE (A) OMRBDOREICIIMHE
BRIONTUHEIREEEIRBHED (A) FlafiEtL 74 V%
L£ESKE. (B) mwHM., (C) MAMHBL T (D) wik&kH
POBENBVECK LD 1 BOREHALEIONARBHELL 7 4
YEHEEESHRERDONBEDOREICMBBELR T ONTH 2R
BTHB. T, ARPIMIZAMBELZT TI2MMAREB&E

AVWSRBEERFICOVTHIAT 3,
(A) RfaMEA VI 4 VRIFELK

(A) REERET LY 4 VREEAAKE, (i) =FL v (il)
TRRX (1) CEIhB3FBERE-MEEHE (iii) FEHBHY
IVEDS Y LAERESK, ik (1) 2FL YV E (ii) TER
(1) TRENDFBEHRE AW E (iii) FHEEFXY TV E
(iv) REEFHN3~200a—-FLI4VEDS Y Y LEES

ETH 5,

(ii) FERE=-NVESHELTEAHITE. TRE—&RX (1)

TERIhBLeHMrEVWSHh 3,

Rl
|
CH,=CH [
i R?
R? /n - (D

in



wherein p,

g, f, g, and Rlerr] to R err] have the sane neanings as 5

the formula (1l1-a). [err] wherein p, q, f, g, and R err]
Rlerr] have the sane neanings as 10 in the fornmula (1l-a).

non-conj ugated.triene or tetraene represented by the formula (I1-
preferably a wowmesmd which is - represented by the fol | ®&THESE Ry

(I'V-a) and from which

15

#F, R'. R? 3XUR® B, EVWIZER—TLRLT-TWVTH
I, KEEFERBRERFHRI~8TAVFNVEERL, FHL
CHAEEFEHLRBEEEFHLI ~30TLFNVETH S,

niE0~5. FEULIEO0~3DEHTH 3, |

FPROEOINUFEBFTEREE=NMEABELTER, REAE, XFLV V.,
AFNAFVY, DAFIMRFUVLY, ZFNVNRAF LB EDE ) &
FERVTAUVFNRFUVY, AMNFYRFVLY, ZbFVRAFLV V.
EoVREEB., EoVRBETBRAFILN, ESWRVINT T —
P, ERFOFYZRFLY, ZJouXFLy, JEZ MRV EUVRLE
ODEHESHRAFL VEREK, TYMRVYEY, 4-T 2= VT TV
A3 T2 NTFU-l 4- (A F N T 2= N) TF -1, 4-(
S-AFNTz=N) TFu-1. - (2-AFNT z2=) T57 V-1,
4- (-ZFNT2=N) TF V-1, 4~ 4-TFNT7z2=N) TFV
A 5T 2RV F V- 4T 2= WRVF UL, 3-T = =N
VF Ul 8- (X FN T 22N RUYFU-L, - (2-FAF VT =
:w)NV%Vﬂ;&(PX?»?;:»)N)?V&,&?;;
NAadkby-l1. -7z = UAFE V-1, -T2z WAFE V-1, 3-
Tz UAFEY-1, 6- (4-AFNT 2= V) ANFE -1, 5- (2-
AFN Tz AFRY-1, 4- U-AFNT 2= )b) NFEV-L
3-(2-AFNT 2= W) ANFR V-1, T-7 22 WANTF V-1, 6-7
2 WANTF UL -7 22 AT F V-1, 4-T 22 WANTF V-1,
8-T =2 WX IF V-1, T-T 2= VFIF V-1, 6-T 2= VT T T
VAN 5T 2 I F UL 4T 2= NT I T UL, -T2 20

T2 F -1, 10-7 == I FH -1 EDT = VEBEBRT LY N

in
to
The
a)
| a

S



constituent units represented by the followwng formula (IV- 15 b) are
derived. The non-conjugated triene or tetraene represented by the
formula (l11l1-a) is preferably a conpound which is represented by the
following fornmula (V-a) and fromwhich constituent units represented
by the foll owwgessisso fornula (V-b) are derived. 20 PCT/IH98/002}15

16
Eifoh s,

CHhODFFERENEEHDI B, XFL YV, TUIIMRYE U,
4-7 2= VT FU-1RFF UL, B, AFLVLUyREFFULCAVWS
N3, FFEE=N{EA4HE. | BEBMTELR2BUEESDE
THWBIENRTE B,

(iii) FHXBRFYVZVEULTR, YV rarRvysyvxv, 1,4
NFYIxy, v7aFt i8I0 AFVYVINENRY, TF
UFVINENRY, EZWN I NENRY, T-AFN-1,6-F 7 %
VIR EDIT /AW, 13 FHRCIBHOE =N EEZTT S
EBPV T ELBTFIITY, BLU, 1 FFHRICIBD5-7 0
RNR2-ANEZHTHSHFXRMN I VELBRT VNS U8B
Hond, COFRXRMNMZVELRFMNS VI H5FHIHDOK
REEFH (2BULDOERXBNIZVERRBRTF IS VEZE0LS
BREZOFHRFZARFETRT) B, BEERCBEINZ VLR,
HFELCIRI~3 0@, XOFxELCIETI0~25M@, SicFEL
(1 0~22@THB3IENEE LV, KEREFHNECIDLS LD
EECHAFLEBRMNIIVELRT PSSV, BELEOREL
NESGTHAIDTHERMTHA, ST IMYIV) &R, I BFF
KRF-REZEHS (C=C) 23WMFTI2HRILLAFELADEE
BRU. g T332V ERIDFHRICRFE-KFR_EEL L 4
BMAETHHRMKKIELEDEETN®RT 3. U, CORFE-REF_ES
BT, EoNVEDORE-REZELESLLUS-/J VELR V-2
ANVEDRFR-KR_EZEENXTEN 3,

EHEBE MYV ERLRTF IS VICR, EoVEHARES-7 UK



wherein f is an integer of O to 5; gis an integer of 1 to 6; Rerr],
Rlerr], Rerr], Rerr] and Rerr] my be the sane or different and 5 are
each a hydrogen atom or an al kyl group of 1 to 5 carbon atons; R8 is a
hydrogen atom or an al kyl group of 1 to 5 carbon atons; and RO is a
hydr ogen at omwanss/akdoyl group of 1 to 5 carbon atons or PETJPISION2LS
represented by -(CHerr])[err]- CRlerr]=CRlerr]R err] (n is an integer
of 1 to5 Rerr] and Rlerr] may be 10 1tthe sane as or different from each
ot her and are each a hydrogen atom or an al kyl group of 1 to 5 carbon

atoms, and , K9 4 51 WG TIB WP (A 2L & b gPROPEALIgE) (e ]
PSS VvODEE) ORF-RE_ZEES (C=C) EgEhTWw3
K, COFEXBRIMNIZTVFELRFINSZ V1 54FRICEENhB2T
DRF-RECEGECBEBELALAREFEFICEEESLTWAEKSE
EFOLEIZ. EERCBESLAT LN, BFFLLIFI~3 3 M.
FOFELCRIZ2Z~IIM/M. WICHFFLLRI14~33@THA
CEHBELV, KERFOBMPBCOLINEHEICHS &, B
EEEEOCEKEGUINBEONIDOTHE L, BB, COkE
BEFEBRE. BLoh3# EH#ERMNM IV EREBIF IS UoN2BE
DEAMTHIBEHNRINoDKEREFHROFEETET,
EREETE., EXRMNVELRTF PSS vORMTR, =
NEELRS-INVEVIV-2-ANENLAFLE (-CH, =)
KEALTWAEEXBRMN I VEALRF IS UNREFE LY,
OO BEXRMIZVELEF VNS v ORI TE, THE—
B (I1-2) FARTE KX ([[[-A)TEXNZELEWARTFEL

‘I\Q
Rl R3 Rk RS
\ ( ! \ ( l | |
H,C=CH-CH: c o4 C=¢C c CR"=CR®R?®
I (l \ q| |
CH RZ)f R¢ /g
|
CHi/p - (II-a)

P, pELTaqiR. BVWICE—THRHUL->-TWWTB XL, 0F
31 TH% (BLpEqERRAIWKIZO TRV .
fIR30~5DBHETHD, FEFLL{ROI~208HTHS ({BL



wherein f,

g, Rerr], Rerr], and Rerr] to R err] have the same neani ngs

10

as in the formula (IV-a). [err]

wherein f, g, Rerr], Rerr], and Rerr] to R err] have the same neani ngs
as in the formula (IV-a). [err] 5 wherein f, g, Rerr],
Rlerr], and R{@bgdisdo0 Rl err] have the sane nmeani ngs as PCT/JP98/00215

18

pEafEI 1 DBAROTIEHEW) ,

gl 1 ~6DEHTHD. FELR1~30BHTH 3.

R', R?, R*, R*, R°, R® BXUR" |7, EWicfE—
THRE->TWT b L., KEFEFELRRERFEN1I~50D7
NFNLEEFL, FELRBKERFELRRARFENA1~30
TAFELE, XOFEL{ER', R?, R*, R*, R’ XU
R® MAEEFTHOR” BARRFELRKERFENI~30
TLVFNETH B,

R, KEFEFILRRFEFHNI~5DOTLFLEEZTRL,
FE LS RAERFELRIRERFENL~30TUFVE, &b
FE UL RRERFEIPI~3DOTNFIETH S,

R° BAXKEEF. REFEFENR 1 ~s07NFNEELIFT~ (C
H)a—CR!'=CR"R"?TCEENB3E (ZIT. nlZ1~50D
EMTHD. REICRE, BVWEFA—TsRE-TVT o &
S, KEEFEHHEHREEFENR I ~S50T7VFLEEZRL, RY?
HREEFENR 1L ~507VFNVEERT) #2R0, HFEFLRK
EET. REEFHHF LI ~3OT A NEELIE— (CHL.-C
R'I'=CR"'R!I?TEXHhZE (IZT. nR1~30BHTHD,
RULIUR'"'B. BEVEA—T,EA->TVWTH L. kEEF
FUREEFEA I ~30TAFNVEEFRL. RUBRERFH
H1~307NVFNEZERT) THS., BEL. pait#ic1 0B
4. R* BAREFELRBRREFREFESNI~S5DOTAFIETH S,



inthe formula (1V-a). In the present invention, the

non- conj ugated polyene 10 (iii) is preferably at |east one non-conjugated
triene or tetraene selected fromthe conmpounds which are represented
by the formula (I1-a) and from which constituent units represented by
the fornmul a (Wwbolise e derived, and is particul arly pr PCIIRHVOP215t

| east one non-conjugated triene 15 or tetraene selected fromthe
conmpounds whi ch are represented bylehe formula (IV-a) and from which
constituent units represented by the formula (1V-b) are derived.

In the unsaturated olefin copolymer, it is preferable that the nol ar
rati o of constituent units derived fron1 ethylene (|) to constituent
units derived fromthe [err]-ol R30fR8 tq Ri\carbon atons (iv) is in
t he range of (et 4ﬁe/ eﬂln)lto 0H6 and that the nolar
rati o of {E§ZE—CHZ C CR"=CR8R?

AR

|
CHs/p - (Ill-a)

(X, p. g, f. g. R* ~R*® &, migd—&Kk (Il-a) OF
HELRULE®RTH 5. )

(iii) FEHERY R, WRE-MERA (I1-2) £7iE (Il-a)
TEINBZERXFIMI L VELRTF IS UOTHEE, MWREESR
E, Boh2MAEDRIBERFEIIENS,

CoLkSRHRE—H/RK ([1-a) TRIhB3FEXERIM)VEE
FrFSTZVvELULTEERIZR., UTOXS BB BET NS,



the total of constituent units derived fromethylene (i) 25 and
constituent units derived fromthe a-olefin of 3 to 20

carbon atons (iv) to constituent units derived fromthe aromatic vinyl
conmpound (ii) is in the range of 99.5/0.5
(et hyl ene+[ er yo g8rasdon/ ar omati ¢ vi nyl conpound) to 60/ 40. PCT/IP98/002IH e
unsaturated ol efin copolyner (A) preferably has an 5intrinsic viscosity
[[err]], as neasured in decalin at 135 [2r]C, of 0.8 to 5.0 dl/g.
Further, the unsaturated ol efin copolynmer preferably has an i odi ne
value of 1 to 50. In the present invention, the decorative |ayer
is, for 10 exanple, a coating filmfornmed froma coating selected from
CHs CHs

} |
H2C=CH-CHz2-CHz -CH=C-CH2-CH>-CH=C-CH,
6, 10-U A FAL-1,5-9-0 o F A MY (DMUT)
CHs CHs
! [
H2 C=CH-CH_ ~CH=C-CHz ~CHz -CH=C-CH3

.CHs CH,

| |
H2C=CH-CH.-CH, -CH=C~-CH, -CH=C-CH3
699"") A 3"11/_1 g598"'7‘-.i7 "‘ U xT v

CHs CHs CHs
| | |
H>C=CH-CH, -CH>-CH=C-CH2~C = C-CH3
698,9"‘ ') ){%}l/-“'S:s-:i:jJ MY x s
CHs CH, CH;
| | f
H2 C=CH-CH>-CH> ~CH=C-CH -CH2 ~CH=C-CH2~CH2 -CH=C-CHj;

6,10,14=+ Y A F N=1,5,N13- R FAF+S 2

CZHE CH3
| !
H2C=CH-CH. -CH2~CH=C-CH.-CH2~CH=C-CH3
b~ FN-10-AFA-1,5,9-9yFH by
CHCH3 CHs CHs
I } !
Ha2C=CH~CH, -C~(CHz )2 ~CH=C-(CH2 )2-CH=C-CH3

b-x7#9 F-8,12- A FN-1,T,1N-b Y FH MY Y (EDT)



an acrylic resin coating, an epoxy resin coating, a pol yester resin
coating, an urethane resin coating and an al kyd resin coating.

The vul cani zed nol ded product having a surface 15 decorative |ayer
according to the invention has excellent mechani cal strength and shows
excel | ent adhweiegBisgs operti es bet ween the nol ded pr odumcTameB/dois
surface decorative |ayer even if surface treatnent such as surface

r ougheni ng, surface washing with opgani c solvent or priner coating is
20 not carried out. Anot her enbodi nent of the vul cani zed nol ded
product having a surface decorative |ayer according to the present

i nvention conpkizgses gyt gesf] 2ed IPadcdEgt 0h Aokl R i = o ¢ Asfopek

conposition and a decoratlve | ayer provided on a 25 surface of the

I oo s 23R G AT M (Lapess magRachs (4
copolyner rupbery, @ 7 FS v E LTHARLALEBMOE= N EES-I L
RANRV-2-ANBILBESBRAEEURBET OSN3,

Wi — 8K (I[-2) TEEINIFHRMN ZVEALBF ISV
OFTk, TE—BK (IV-a) TEEINBIFEER NIV ELRZF
PO UBRFE LV, COFERINIZVELRBR TSR0 HE
Z—BR ([[-a) TRENBFXRINIZVERLBTF IS LS
WT, PRI THD, PR 0 DILEABWMTH 5,

¥/, B —8&X (I~ TRINBFEXFRMNI Vv EEFT
STYDHFTIR. TE—8K (V-a) TEIBFEXEBRIIZ LV
@ TFbhF oA FELV. TOFXRMNIZVERLETFIFS Y
B, WE—&%X (I~ TR h3FEXFMNIZVELRBRTF IS
YIEZBWT,. pR1THD, qAR0DILEBTH 5,

Hzc=CH"CHz — C (
b |

CH; = (IV-a)

AP, TR 0~50BHETHD. HFELIRI~20EHTH
%o

gid. 1~6DBETHY, FLELRBI~3D0EHTH 5,
R!', R*, R, R* $LXUR" B, EVWIKRA—THEAL-T
WTH &K, IZ—HR (II-2) tALCTHD, H#ELBAERR



unsaturated ol efin copolyner (A) being obtained from

12 (i) ethyl ene, (ii) an aromatic vinyl conpound
represented by the above formula (1), (i) a

non- conj ugat ed pol yene, 5 and optionally (tv) an
[err]-ol efin @fpednisan20 carbon at ons; t he wei ght RCHIPSSRISa| d
unsaturated ol efin copol yner (A) to said ethylene/[err]-olefin
copol ymer rubber (E) being in t hegpange of 1/99 ((A)/(E)) to 99/1.
10 In the present invention, the olefin el astoner

FELBREEEFEN LI ~3O07NVFNVE, XOHFEFLIBR',
R?, R’ 5XUR® HAEEFTHOR HNKREFELRIKR
EFHENI~30T7NVFNETH S,

R® 2. fiZ—8R (Il-a) tAULTHD,. HFE LI RAFRRF
- RREEFEN1I~30T7VFVE, JO0FELSRBEKREBERF
BRI ~3D0T7TINFNETH S,

R® i3. WiEE—B=xX (II-a) tAUTHO. FELIRBKEREF
FHRREEFENRI~3OTNFINETH S,

CHs e (V-a)

(5. f. g. R' . R? ., R® ~R* iz, WiE—@=x (IV-2)
OBALALERTH B, )

(iii) FEs@A D T Uk, FR—ER (IV-2) Frik (V-2)
CEENARRZR VL VELRT RS VTH B L, MEEES
E(. BONAMEBIRIREREICEN S,

COL3HMBE—R (IV-2) TEINZHEER MY TV &I
Fr5xvELTREBIE. BTOXSREaBnB8Foh s,



conposition may further conprise at |east one conpoundi ng i ngredi ent
selected from (B) a vulcani zing agent, (C a rei nforci ng agent and (D)
a liquid softening agent, in addition to the unsaturated olefin
copolymer (A) and the 15 ethylene/a-olefin copolynmer rubber (E).

I n the presentwo $883580i on, the non-conjugated pol yene (PCT/JPIB/G021F Or
exanpl e, at | east one non-conjugated triene or tetraene selected from
conmpounds whi ch are represented by3i he above fornula (l11-a) and from
whi ch constituent 20 wunits represented by the above fornula (11-b) are
derived and conpounds which are represented by the above formul a
(I'r1-a) and from which constituent units represented by the above
formula (111-b) are derived. Bhe non-conjugated triene or
tetraene represented b 25 the formul& (11-a) is preferably a conpound
which is re;ﬁﬂésenﬁé‘éfogycﬁzﬁ?%é'%:q ormula (1V-a) and from which
constituent units represented Qﬁ_ﬁﬁe abawﬂsfornula (1'V-b)

-z yFo-1,6-F s 5ox

CHs
(2) HzC=CH—CHz~C-CHz—CH=C/
Hg-Cﬂa \CHs
T=-AFAN-U-2F Y Fo-1,6-c72 92y

CHs
(3) H2C=CH-CH- -%—CHz —CH=C<
HC-CH3 CzH;
T-AFN-d-zF ) F -1,V

Cz2H;
(4) H2C=CH-CH>~C-CH,-CH=C
Hg—Cﬂs \Csz
T~ FN-b-zF Y For-1,6-) x>

. CH, CHs
(5) HzC=CH—CHa-%-CHg—é ;ci
HC-CHs CHs
BT R F AU FYFU-6-F s STy

CH; CHs
(6) H2C=CH-CH2-C-CH2—(!: =C/
Hg-CHs \CzHE
6, T-IXAFN-U-2FYFU-1,6-/ VLY



are derived. The non-conjugated triene or tetraene

13 represented by the formula (l1l1-a) is preferably a conpound

which is represented by the above fornula (V-a) and from whi ch
constituent units represented by the above fornul a (V-b) are derived.
5 I n thewppgmsst i nvention, the non-conjugated pol yenePcT/apsofiisi ) is
preferably at |east one non-conjugated triene or tetraene sel ected
fromthe conpounds which are representedy by the formula (Il1-a) and
fromwhi ch constituent units represented by the fornmula (11-b) are
derived, and is 10 particularly preferably at |east one non-conjugated
triene

H
/
(7) H2C=CH-CH2'C-CH2—CH=C\
i
HC-CH3 CH, -CH>~CHs

x5 Y Fo-1,6-FHIxYv

/CH3
(8) H2C=CH—CH2-C-CH2—CH=C\
]
HC-CHs CH>-CH2>-CHs

T=AFN=b-xFYF-1,6-FH I

H3C-H,C-H.C  CHs
(9)  HoC=CH-CH.-C- CH:-(‘2=C/
Hg—CHs \CHs
T=-2AF N6~ EN-U-2FYF-1,6-F 25Ty

H
/
(10) HzC=CH-CH2-C-CHz'CHz'CH=C\
]
HC-CHs CHs

bzF ) Fo-1,1-/ Vx>

CHs
(11)  H2C=CH-CHa -C-CHa—CHp~CHSC
HC-CHs ks
8-2 FN-U-TFYF-1,7-7+Jx > (EMN)

H
/
(12) H2C=CH*CH2°C-CH2‘CH2‘CH=C\
. |\
HC-CHa CH2~CH2~CHs

b~z 4y 7Fo-1,T-90FHhT



or tetraene selected fromthe conpounds which are represented by the
formula (1V-a) and from whi ch constituent units represented by the
formula (1V-b) are derived. 15 In the unsaturated ol efin
copolynmer, it is preferable that the nolar ratio of constituent units
derived fromwgess@ihyl ene (i) to constituent units derived PCREMSORES
[err]-olefin of 3 to 20 carbon atons (iv) is in the range of 100/0
(ethylene/a-olefin) to 40/60 and that tHe nolar ratio of 20 the total of
constituent units derived fromethylene (i) and constituent units
derived fromthe a-olefin of 3 to 20 carbon atons (iv) to constituent
units derived fromthe aromatic vinyl conpound (ii) is in the range of
99.5/0.5 (et hyl ene+[err]-ol efin/aromaticg,vi nyl conpound) to 60/40. 25
The unsaturated ol efin copolyner (A) prefer/ably has an intrinsic
viscosity [[err]13)as Iﬁé‘&%‘r@d-ﬁﬁ e@gl‘PH:Ca\t 135 [err]C, of 0.8 to

5.0 dl/g. HC-CHs CH,~CH, ~CHs
8- R F WU FYFU-1,T-0 v FHT LY

CH, CHs
() H2C=CH-CH2—(|3|-CH2—CH2-(|‘, =c<
HC-CH; CHs
7,8 A Fh-U-2F Yy F-1,7-)F+Ix v

CH; CHs
(15)  H2C=CH-CHa —%—CH:—CHz -(IJ =C<
HC-CHs CzHs
T8-S A FNU-2FYFo-1,T-FhI 2V

CH; CHs
(16) H2C=CH‘CHz—ﬁ‘CH2—CH2-é =C<
HC-CHs CHz-CH:-CHs
T 8-S AFN-U-2FYF -1, T2 Vv FAILY

C2H; CHs
) HzC=CH-CH2—%—CH2-c32:é - c<
HC"CHa CHz ‘CHz ‘CHg
8- FN-T-=FN-Ub-2FVF-1,T-2 v FHIT

CZ H 5 /C2 H 3
i
(18) H2C=CH-CH>-C-CH:-CH.-C = C\
i
HC—CH3 CZH 5

7;8_7‘/\‘1%}!/-11'.1% ') '7_-. ‘/-1 17--7:7‘7 T‘/“-T- v



14 Further, the unsaturated ol efin copolyner (A preferably
has an iodine value of 1 to 50. In the present invention, the
decorative layer is, for exanple, a coating filmforned froma coating
selected from 5 an acrylic resin coating, an epoxy resin coating, a

pol yester reswo%sgatsdbng, an urethane resin coating and an  PCT/HH&9M21¥ esi n

coati ng. The vul cani zed nol ded product having a surface
decorative |layer according to the inventj.on has excellent 10 nechani cal
strength and shows excel |l ent adhesi on properties bet ween t he nol ded

product and the surface decorative |ayer

CHs
(19)  H2C=CH-CH2-C-CH2-CH>-CH: -CH=C/
H(I‘f-CHs \Cﬂs
FAFNUZFYFU-1,8-FHITY

CH; CHs
(20)  HaC=CH-CH>-C-CH.-CH: "CHz-(ll =C/
Hg—Cﬁs \Cﬂs
8y -V AFN-U-FYF-1,8-FHhTxLy

CHs
(21)  H2C=CH-CH:-C-CH.-CH2-CH:-CH: -CH=C/
Hg—CHa \CH3
10-2FA-b-2FY)F-1,9-0FHrIy

CH, CHs
(22) HC=CH-CHz-C-CHz-CH,-CH2-CH: -(|) =C/
Hg—Cﬂs \CH3
SNO-PAFNU-ZFYF -1, FhIT Y

CHs
(23)  HC=CH-CHp-C-CH2~CH, ~CHz -CH, ~CHz ~cn=c’

HC-CHs \ckis
N-AFN-U-2FYF-1,10-FFHhI TV

CH, CHa
(24)  H,C=CH-CH.-C-CH2-CH2-CH>-CH,-CH> —(Il =C/
Hg—Cﬁs \CHa
10, 1M-UAF)=-U-2F Y F-1,10-FFHh Iz v



even if surface treatnent such as surface rougheni ng, surface washi ng
Wi th organic solvent or priner coating is not carried out. 15

The coated nol ded product of a thernoplastic resin conposition
according to the present invention conprises a nol ded product of a

t her nopl asti c wesdrdisonposition and a coating fil m for nBET/RP8O0PAS

nol ded product, said t hernopl astic resin conposition conprising an 20
et hyl ene/ aromati c vinyl conpound randomagopol yner and anot her

t her mopl astic resin. In the present invention, the

et hyl ene/ aromati c vinyl conmpound random copol yner preferably has an

aromatic vinyl g3z — BoRpPAWid-a00 T g0 s F 2R B0k % by Ll 72 Wyt hes RS/
et hyl ene/ aromati c vinyl conmpound random copol ynmer, a small anount of

an a-ol efi n nay e X draheridcoftireii Fed 1V-2) TR = 5 Il fr bsene ~

I nvention, the thernoplastic resinis preferably a polyolefin resin,

more preferabiy-@ 7 ST v E UTHRUALALEHOE=NEES-) VKR X
v-2-ANEBLBERIA/MCEBHBET OND,

ABPTIX, (iit) FERXHERYV VI, sid—8X (1[-a) T
ExhzkePWTH3ENEHITFE L. Biad—&X (IV-2)
TEINBLEEWTHAI I EARBITHFL LI,

(i) FEHEFRYV R, BIER-BR (11-a) TRanBHFHX
BrMNITZUVELRBFIFSZVTHBE L, MREENFELS, BS5N 3
MRDIBEFEIENS.

(iii) FEHEJZRY AR, R KX (IV-a) TR BHFH
GRPUIVEARTISTUTHS L. MM EEHESE, EBRFE.,
MERELHCEN S,

BEERERINILVERBTFFSIZ VR, FPIUVREBIUT VR
KOREYMTH-TH I, P VRGBEBRELRVYRAEKBMTH
> Td I

choo (i) FERRY T VR, | EERTE R 2AME
HADETHWR I ENTE S,

BE—REX (11-a) £ ([I[FATREINIFXEBRIMY U
frldF by, EXE. EP0OG691354A12%,. WO
96/2015 02ARIEEBEINTVBIIURKRAMOFERICK
> THRBT R LNTE S,

(iv) BEERFENEI~200a—-F VLI 4 v ELUTRENITR,

FO LY. 1-TFY. 1-RVYF Y, 1-~"FtV, -2 FN-1-T



15 pol ypropyl ene resin which contains propylene as its main

conponent . The thernoplastic resin conposition for use in the

i nvention preferably conprises the ethyl ene/aromatic vinyl 5 conpound
random copol yner, a pol ypropyl ene resin, an et hyl ene/ a-ol efin

copol ynmer r ublwer sssashot al c. I n the present invent i BCH/JINIE0215

t hernopl astic resin conposition may further conprise a polynmer which
cont ai ns styrene as its main conpongnt. 10 The coating filmis
a coating filmformed from for exanpl e, an urethane resin coating.

FULAFN-I-RYFU, S-ZFN-1-RYF U, 4-AF N-1-
RUYF VA FFN-I-NFEY, L, 4D AFN-1-NFEV, 4,
4= A FN-1- RNV F U, -2 FV-1-\NFE 2/, 3-ZFN-1-\F
U, 1-FIFU T I-FFE Y, I-F b3 FR Y, 1-A
FHETFTELV.I-F2F5¥Fy, -4 U BRERBTFSH, Th
SORUPTREEEFHILAULEDa-F VT4 VRFE L. ¥
RKI-TFU.  I-ANFEY, I-F7F V. I-FRUVBFE LW, Th
S5Oa-FV74 VR, | BERTEFLE2BEULESDLETCAY
5 EIRTE S,

(A) FfafuEA v o4 VEEESHK®R, =FL Y (i) »oE
P BMRBMEL, FERE-NVEAY (i) AoBEIrh 3 BRE
fire., FEXEEFRYZ Y (1il) doBEINIBREMANRZHLEN S
vEVLITBEALTCESL., (iil) BRIV ICEBET 2 40k
MEZHRHTSELLEDIC, EHIET, KEHCHERBEL LT 33
BEe&, g3z FLrYy (i) »oBHIhh2BREMNE, FEKRYE
SAEAE (i) hOBANZMREM L, FERKY Y (i)
MOBINSBREMLL, RERTFHAI~200a 4L 74V
(iv) »oBIrh2BREUINENENS VY LICEAMULTES L.
(iii) EXBRRVVICEBBE IS oBBEZE T L LI, £
Wiz, LEHCRRBELLB->-TWE2EESkTHS, COXES
GRHRAREBCRRBEZA LTSV EEWII Y IVREBESK]hES
BLAVWI LR, REESAURIFFREZIERL. FELEZEHED
KEERWIELINIVBRETAILNTED, REAEBEREE (
n) ZMETIRIC, ZRESGKHN135C. FHYVIERLARE



The coated nol ded product of an el astomer conposition according to the
present invention conprises a nol ded product of an el astoner
conposition and a coating film 15 formed on the nol ded product, said

el ast omer conposition conprising an ethyl ene/aromatic vinyl conpound
random owpokyer and an el ast omer . I n the prR&IPRY8O0215

I nvention, the ethylene/aronmatic vinyl conpound random copol yner
preferably has an aromatic vinyl 20 c@8pound content of 1 to 50 % by nol.
In the et hyl ene/ aromati c vinyl conpound random copol yner, a snal

anount of an [err]-olefin may be further copol ynerized. In the

present invegi4on, Zthez ek dpFOTEY BsZ pk R € &y, a polyolefin el astoner.
25 The el astoner conposition for use in the invention preferably

conprises the etRy) eRagfdn ¢hut LcvinylBeb@enfkix. T Fanden(copohyre® an

et hyl ene/ a-ol efi n copol yner rubber and a pol ypropyl ene resin.
PNIBREME, REEFEHAZ~20Da-F L 74 (iV)
roBEIhIBEBEREDEIMN R (ZFL Y a-F VLT 4 V) W
100/0~40/60, FxLKIR9I5/5~55,/45, &P
FELIR90/10~60/40, T5ICHFFTLIE80720
~80/4008BICHD., =FLY (i) »PoEINIHBREN
CHREBEFEMNI~20Da—-F VLT 4 (iv) HoEDINSBER
B EDAHEE. FEHEE LSS (1) »S5EINIHBRE
RHEOENM (ZFLYta—-—F VT4 v/ BFEREE=NVEEH)
7X99.5,/0.5~60,/40, FFLIRII/S1~70/30,
FELLIEI98,/2~80/200HBICHE I LAFEELL,

IFLY (i) hoBErn 3BREME, RERFHNI~20
Da—-—*L724v (iv) poBEINIZBEREMNLOENKE (= F VL
v/~ T74v) K95/ 5~55/4508HRITHD L.
Bon2MEMmE. BROSHECENRS, /. FERE=INELS
(i) POEINIBRECOHAANHEEERICHSLBON
ZMESE. 2EE (REFERELY) . BEHKE, BREWFRHE
Eh 5,

(A) FfafusA v 7 4 VRREAKXITHVWT, FHEKFY
(iii) P oBEHINIBMRENLOSTHFHAIE, EH0.01~3 0%
L%, FELLEO0.05~25FM%., XOFELIEL1~20
ENOBBRICHE I ENEX L,

. (A) FHEABET VI« VREESGHROIVRER. &7



16 The el astoner conposition may be a partially crosslinked
el ast onmer conposition. In the present invention, the el astoner
conposi tion may further conprise a polyner which contains styrene as
5 its main conponent. The coating filmis a coating filmforned

from for exa an urethane resin coating. d
nol ded producf’vq)*?8 rrP"Pher nopl astic resin conposition andP%ﬂgpgg’g@ﬁid

nol ded product of an elastonmer 10 co ition according to the invention
have excel | ent adhesi on properties between the nol ded product and the

5~35., FELX10~30, XOHFELR10~250%
BMRICHBENEE LV, (A) FEEMEFT VI« VREELK
OIVEBMHNEEEARICHA L, MEEERELS, Foh 2K
Wiz, BEHE, REEERE. BROWE. BEESECEh 3,

(A) FfafEF LV 4 VRJXEQGKIR, 135CFaYyvhT
MELU-BREE (2] ., BH0.1~6.0dl/g. XL <i20.8
~5.0dl/g. XDHFFETULIRL.5~4. 041/g0BHEICH B 0
FLW, (A) FfBRMIEA L 74 VEEESHOBREE [n] &
HMEBERNIIHI L. RAFLOBRRELIENS,

EFEHETEK (A) FTRBAEL L 74 VREESHEIZ. SEBREN
DOENE, BREE (2] BLXUVIIRBOSH, PR ELb 1o
NERRBEBERICHA2IEHNFELUL. 22oUENHEEEHRITH 2
TERKXOHFEUL. FUEBERENOENK, BEBE (7] &
SUPIVERBOITNTHAWRBERICHE I ERNFE LW,

CDX5% (A) FERMEA LI 4 VEREAKITHWLT (iii)
EFRBER) ZUMAME—BER ([[-2) TENHBEITIE. Ffaf
ﬁfv74/ﬁAEAW(A)*k&wT@&#%&bUL/it
BFrbrxzUvhoBEhh B BEMIE., Ta—8&KA (II-b) TES

haBEEZEF LTS,
—{H,C-CH}— R R® R“ RS
I J_ \ ( | \ { | | |
CH, + C c C=¢C c CR7=CR®R?
I La}\ q| |
CH R2/f Ré /g

CHi/p - (II-b)



coating filmand show excel |l ent nechanica
MODE FOR CARRYI NG OQUT THE | NVENTI ON 15
decorative | ayer

t her mopl astic resin conposition and the coated nol ded

havi ng a surface

|t|on accordlng to the

strengt h. BEST
The vul cani zed nol ded product
t he coated nol ded product of a
product of an
invention are d

el astoner co
det ai | herelm&q

One enbodi ment of the vul cani Ze

ey

product havi ng

a surface decorativyd | ayer- according to the invention

is a

nol ded product conprising a vul cani zed product of (A) a

specific unsaturated ol efin copol yner and a decorative

| ayer provided

on a surface C(f tehe \ﬁﬂfC%ln' zed pgQduRt, ~0R 8 {325 FijrEB-d @ zDr Otied) aprigri si ng

a vul cani zed product 0

unsaturated ol efin copol ynmer conposition

and a decorathve m o ek &g 20 ovided on a surface of the vul cani zed

product,
a

said-

Unsat ur at ed ol efin copol ynmer conposition conprisin
Ff, (iii) EHXBRVzUVHFHE—BX ([[[-a)TEREN 3

Ak, FafIET L 24 VHRFEXESEK (A) FECFWTIREKSE
HBrNYZVELRFIFSZIUDSCELINZIBREMEIT, TR—
x (I[-DTEEXNI2BEEHT LTS,

R! R3 RS RS
NN
CH: T C— C c=¢C C CR"=CRBR?®
it L | ) \ q !
CH RZ/f Ré/g
|
CHs/p - (I11-1)
(X#, p. a. f. g. R' ~R*® &, WiEZ— WA (I[-a) OB

ELALERTH 30 )

X5z, (iii) EE/BRYVz Uy RWR—KR (IV-a) T3
ZHBAICH. RETMEFL T VREELE (A) FIEHWTRE
EEBFRNYLVERRTF IS VA SEANSBRBEMIZ., TR
B (IV-b) TESNFMEEHLTL 5.

—{H,C-CHY— R? ( R5\ R?” R®
I S R A I
b | bele | ko)
éHa - (IV-b)

(X, f. g« R . R? {, R® ~R* B@i—&= (IV-a)
BAELAULERTH 5. )

g (A



17 specific unsaturated ol efin copol yner and at | east one

conpoundi ng i ngredi ent selected from (B) a vul cani zing

reinforcing agent and (D) a liquid softening
t he conponents used for form ng the vul cani zed

agent, (O a
agent . 5 First,
nol ded product having a

surface decorwbiggeisayer accordi ng to the invention ar PCEFEFBE].

(A) Unsaturated ol efin copolyner The unsaturated ol efin copol yrmer
(A) is a random 10 copolynmer of (i) eBRylene, (ii) an aromatic vinyl
conmpound represented by the followng fornula (1) and (iii) a non-

Fro, (iii) EEBRIVZUAWME—HER (V-2) TREI S
BAEITIE, FEMEFLV I 4 VREESHK (A) FIIEWVWTREFE
BN VELRTFISZUNSCEINIHEREMII, TR—E
K (V-b) TEEIN3BEEZFLTW D,

CHs - (V-b)

(X#F. f. g« R' . R?*, R® ~R"® Wdaisd—#s (IV-a) ©
BEALRLERTDH 5, )

g (i) FEHERVZUHhSEINIBRELR, FEME
ALV T74 v RHESL (A) T THZEBELRFALTVWS I L
X, XEAHKODO'C-NMRARZ FNVERET B LTk - TH
RBTEIENTESB,

FRauET VI v RRXESHE (A) DHEE

LROX>HRMUBT LY 4 VRRKESE (A) B, (i) =
FL e, (i) FEEREE=MEEH E. (iii) FEEERFRKI U
E. BEERUT (iv) REFEFENKI~200a-FVLI gL
2F V74 VEARABMBOFETIHXESSETHE OGNS,

S0k UFVI4 vEGRBHELLTRE, (a) XTI L,
INaAZT A, FEZULREOBBEEO{ENE., (b)) FH
THNI=LtEs) (FBTNI DT FEEH) LT/ X
feld A4 b4 A Vv EAEHENSHIZMBRENRERTES. B




conj ugat ed pol yene, or a random copolynmer of (i) ethylene, (1) an
aromati c vinyl conpound represented by the followng formula (1),
(iii) a non-conjugated polyene and 15 (iv) an [err]-olefin of 3 to 20
carbon at ons. The aromatic vinyl conpound (ii) used hereinis a
conmpound repr exesdrasioby the following formula (1): [err] PCT/YED8/00215
wherein R err], Rerr] and Rerr] may be the sane as or different from
each other and are each a hydrogen atom3g an al kyl group of 1to 8
carbon atons, preferably a hydrogen atom or an al kyl group of 1 to 3
carbon atons, and 25 nis an integer of 0 to 5, preferably O or an

i nt eger WD . SOBEGRF ¥ VHERS EFBT VI =T LEEaWmEH
SWBF I U RME. OQUBERNNTIUYLEEGBESBT LI =Y
LA EDONRBZNFT U LEME, QANRERELKIORE
h2BBEBOA Yot /LB, FRTNI=SLTF VS
MEIU /TR 4T b4 T VHEAELEBEISNBBI LRIV R
MEZLERETON, CNoDSETEFICA YOV REENET
F L,

A0t v ERBEEZERTIRABREIBRICBENSIEREE
OAFut /td®iz. E&ABICE,. ®RAE (VD) TEEIh B,

M! L1, - (VD

XK. M BEABERFLIEIoRENI BB ESETHD., B
BicRoNazoh, FIYERBEINTIZTLTHS, XEBERSE
BEMORFMHERL, BREEBIIEKNTAEMNFL® O@EETRT,

L! li&%%ﬁt;ﬁﬁ?‘%%ﬁ—?‘f‘&b‘ choeds64i L
HbIEOEMAFL B, Yy7uRvyvz=onE, 4 VvFIE,
4,5, 7-F v e FuA v FoE, JAMFTVANEREDY I D
RYSIVIZNBHBEBTHIRMEFCHD, SOV urv v
NEREEFTAEMEFIZ. TUFIVE, Y207 0FNVE, bY
TAFALYYNE, "OF VEFRLOBREEZFLTVLTS X,

FrA o EEBABENLFL LTV I7aRrR VI NVE
BERTHSEZ28ULEFT3HBA4IR. €05 b 2@ 7 aR
VEIVINVEREETAIERLTE. TUWVFLVE, BRTLUFL
VE. VIV VE, BRVILVUVEREOEAEENALTESGEHM
T TV w9472 7ut /{tABEERLTNTH X,



18 Exanpl es of the aromatic vinyl conpounds include styrene;

nono- or pol yal kyl styrenes, such as nethyl styrene, di net hyl styrene and
et hyl styrene; functional group- cont ai ni ng styrene derivatives, such
as net hoxystyrene, 5 et hoxystyrene, vinylbenzoic acid, nethyl .
vi nyl benzoat ewo es31s46i nyl benzyl acetate, hydroxystyrene, chl BFUEIRE: and
di vi nyl benzene; and phenyl -substituted al kenes, such as al l yl benzene,
4-phenyl - 1- but ene, 3-phenyl - 1-butene, 4-{4- met hyl phenyl ) - 1- but ene,

4- (3-met hyl phenyl ) - 1- butene, 4-(2- 10 nethyl phenyl)- 1-butene,

4- (4- et hyl phenyl ) - 1-but ene, 4-(4- but yl phenyl ) - 1- but ene,

> ?Q?%It : ;l- Bﬁgglru;z:nl f*; émn?gsr?e’;:li N B ¥ et N8, BERpR &byt A Lpentedd . K
ZEFHE 1~ 20R{EKEE. TVa2FVE, TY-oFVE,
ZNKYEBEESR (-SO:R* . HL, R* BTIUVFILE, D
PUBFTERIO TNV FLE, TYV-NE, "o VEFTE
BMANETY - NVETHRTAVNFNVETEBRINALTI-NVETSH
3,) . na¥ U EF. KRKEFRERETFON S,

P, M! Bova=daThd, oy 72uxv iyl
BRAETARMEFA2 2EEL It/ LEBMEZHTT 5,
Bz (vyraRyyvz=)) Yihazyre) 7oy FEIN
4 F34F,

Ex (Yyr7aRyyox=p) Yha=rndzal b,

P2 (1-AFN-3-TFNv7uXRyygr=iv) IJNVIAZT A
EX (MY THhFOXAF UV RIVERFT D)
Ez(L&ﬁX%»VﬁnNyﬁylzw)7»::&A?§U
Y F.

ZFUYV-ER(AVFZN) IXAFANINAZT A
IFLYU-ER (A VF=N) Yraz=savsay K,

£ Fa by Fy (v rarv Dz -7NFVZN) TIN
a=wLYV2uay F,

T2 WYY LVY-ER(AVFN) Ivazyuysal
F.

AFNT 2 WYY VY-ER (A VFN) INVa=TLIT
oy K.

rac-TF U v-ER (2-AFN-1-4 v F=N) INaA=ZT LI



4- (2- et hyl phenyl ) - 1- pent ene, 3-(4-net hyl phenyl)-1-pentene,

6- phenyl - 1- hexene, 5-phenyl -1-hexene, 4-phenyl-1-hexene, 3- 15
phenyl - 1- hexene, 6-(4-nethyl phenyl)-1-hexene, 5-(2-

met hyl phenyl ) - 1- hexene, 4-(4-nethyl phenyl)-1-hexene, 3-(2-

met hyl phenyl ) -Wob&xé&40e, 7-phenyl - 1- hept ene, 6-phenyl - 1- PIC®{IPI806215

5- phenyl - 1- hept ene, 4-phenyl -1- hept ene, 8-phenyl - 1- oct ene,

7- phenyl - 1- oct ene, 6-phenyl -1-octene, 5-phenyl-1- 20 octene,

4- phenyl - 1- oct ene, 3-phenyl -1-octene and 10-phenyl - 1- decene.

O the aromatic vinyl conmpounds, preferably used are styrene,

al l yl benzene @ndl B~phenyl - 1- but ene, and particularly preferably used

is styrene. The aromatic 25 vinyl conpounds can be used singly or in
conbi nation of rawe P X Fdr hrb k-l (2- X F N -HExep S0 Jhg ) a =
non- conj ugat ed pol yenes (iii) include di ene conpounds, such as
di cycl opent adbehe/ A @ -hdékadi ene, -
Fac-ZAFAY YV U-ERUT-DAFN-1-4 v F= ) U
Vaz=dLnrysay K,
rac-2 A FNY YV U -ERQAT-PUAFHN-1-4A Y F=N)
Ina=yLvsay K,
rac-AF NV YL U-ER(2,4,6-bY AFN-1-4 VY FZI)
Iz LIy uy N,
rac-VAFANIY YV U-ER (-T2 -1-4 VF =) Yo
=D LY7ol K,
-V X FNVYVV-ER (2-AFN-4-T == N-1-4 VY F=
) Dinvaz=snYray F,
rac-IAFNYYVU-ER (2-2F -4~ (a-F TFN) ~1-4
VFEZIWN)Y YAhaAZB LY 0l K.
rac-CAFN VYV U-ER (2-XFN-4~-(B-FTF L) -1-4
yf:m)ﬁm::¢a97&UF\
rac-ZAFNY IV Y-ER (2-2F N-4- (1-F ¥ b Y N) -1-
A FZN) Vo LYray Rigy,
Flfe, ERDISBEABITENWTI NI LEEE®, F¥ =
VLER. NTEZULERKBERI AUV RAMEHRT
3ILbTE B,
SHR, 2o /LA ELTTRER [A]l TREhB3 TV v
VILTDRI U U LAMBEF SN B,



19 cycl ooct adi ene, net hyl ene norbornene, ethylidene nor bor nene,
vi nyl norbornene and 7-nethyl -1, 6-oct adi ene; non-conj ugated trienes or
tetraenes having one vinyl group i n one nol ecul e; and non-conj ugat ed
trienes or tetraenes 5 having one 5-norbornene-2-yl group in one nolecule.
In gener@loesiziRot ot al nunber of carbon atons per nol ecURE/ P8P/00215

aver age nunber of carbon atons when two or nobre non- conj ugat ed
trienes or tetraenes are contained) of BBe non- conjugated trienes or
tetraenes is not specifically 10 Ilimted, but it is preferably 9 to 30,
nore preferably 10 to 25, particularly preferably 10 to 22. The non-
conjugated triene or tetraene having the carbon at om nunber

8 59
(cr3RrRY)

r3 RO ;
R
R? gt (cr8RS) |

[A]

£ [A]l #. M' BAPREI1KOEETHL. REBMCIE, &
A, FIoUL, VNAZGL, NI U LEEF B LNTE
50

R! 5XUR? B, EWIKRILTHENRN -TWT H XK. kFEE
F.OREEFHI~10. FELR1~30T7TNFIE, RERE
FEHE1~10,. FFlB1l~307aFvE, REEFHE~
10, FELLRE~8D0T7TYU—LE, REFEFHGE6~10, FZF
LCRBE~8DTY —AA+vE, BEEFH2~10. FFLL
H2~4DTAr=VE, REEFRT~40. FELRT~]
0DTFTY—NTLAFNE, REEFHT~40, H#FELRT~1
2OTNFANTY —NE, REEFHSE~40, FELIREB8~1
2DTFTV—NTNr=NE, F-@E3 o VEF. FELIRERE
BEFfFTH5,

R 3XUR* . EWCRAULTHRAL->TVWTHEL., KER
F. b UREF FEL(RBREF. EXRFELRERERET.



of this range is advantageous because handling thereof such as
purification is easily made. The term"triene" used 15 herein neans a
hydr ocar bon conpound havi ng three carbon-to- carbon doubl e bonds (C=C)
in one nolecule, and the term "tetraene" used herein neans a

hydr ocar bon cwispessd havi ng f our carbon-to-carbon doublBCTHEHH2{5C=C)

I n one nol ecul e. The carbon-to-carbon doubl e bond includes a '
carbon-to- 20 carbon double bond of tB& vinyl group and a carbon-to-

car bon doubl e bond of the 5-norbornene-2-yl group. The
non-conjugated triene or tetraene contains three (in case of triene)

or four (in gaseyol {rekraane) T4 hon# [ F#b-lcar Dod ddife & Kol (€=C)
including that of the vinyl 25 group or that of the 5-norbornene-2-yl

varogen ¥ e ome et P o 1o The Gaf pon at ons. ad acent to ol
the carbon-t g, gar bonNdRUBl,e ben@sRcont a+M@E iinFohe; nplecBl g R ', & 7=
1—PR', #Th b, 20BR''BHNoF VEF, FXLRIE
FEF. gk, BERFH1~10, FEL{HE1~3DT7TLF
NE, FRRRERFHE~10. FELCWEE6~8D0T7 U —-LE
TH 5o |
R® 3JUR* BBIKKAKFRRFTHBILRHRFE LW,
R 3LXUR! REWIKRAILTHIRL>THTHI, HFELL
BRAUTHD. R BXUR® BRAREFTRVWEWIEZHFDH L
TR? BIUR* oW TRHEBLALE%EHFT 3. R® TIXUR®
B, FELARANOFUEEEATHVTHIVKREEFH 1 ~4 07
NEIVE, BEBIcE., BlAE, xFVE = FAVE, To L E,
AYTObENE, TFNE, AVTFLUETRLIMNIINVFOXF

NEEFRBETFOO, AFNERFE LWL,

R, T&:
R R'' R R
SN oL oM SMT o L SME - (CRU-
R'? R'* R'? R'?
R R R
—O—l\'/lz—O— . —'Cl:— . —O—l\lliz— N
R R R

=BR''. =AIR', -Ge-. -Sn—-, ~0-, -S-., =
SO. =S0,, =NR'", =CO., =PR!'$##%i&=P (0) R"



20 of the non-conjugated triene or tetraene, but the total nunber
thereof is preferably 9 to 33, nore preferably 12 to 33, particularly
preferably 14 to 33. The non-conjugat ed triene or tetraene having the
total nunber of hydrogen 5 atonms in this range is preferabl e because a
copol yner wowiisag a hi gh crosslinking reaction rate can WE/FBRHed.
When a m xture of two or nore kinds of the non-conjugated trienes or
tetraenes is used, the nunber of hydroges at ons nmeans an aver age of

t he nunbers of hydrogen atons. 10 O the non-conjugated trienes or
tetraenes, preferably used in the invention are non-conjugated trienes

or tetragpsy Whese BERY! gRoUPKPL & ROChpAent: B Y CobdRpZi-S T W
Thb . KEREF. "o¥FVETF. BRRFH1~10, =zl
(1 ~40T7VFAESSI, FEL(RAFIE, REETH
1~1007 0407V NE, FEL(RBCF &, REFEFH
E6~10. FEFLLWHE~8DT7Y —NVE, RERFHEEE~100
7wtu7u-»§\ﬁib(m&yﬁﬁwxu7;:w§\ﬁi
EF#H1~10. FEL{B1~4D07NVaFVE, FitHFE LS
A MFVE REEFH2~10. FFLE2~407 VT =
NE, BREEFHT~40, FFLLRT~1007 Y —=VTIF
NE. REEFHS~4 0, FELIE8~12D0T7TY—-NTIT
ZNE, TTRRERFERT~40. HFELRBT~12D71F
NTY—NETHD, £7 TR'ER!'?) £/ TR'MER ) &
. ThENZEh o BEETEIRFLE—BIIR->-TREZERLTS
X,

M? l;t}ﬁi‘ FlrehEtiEdAX, FEULRERELEYS
W=D LTHb5,

R7 li. =CR''R'?, =S i R''R!*, =G eR''R'*, -0
—. —S-. =SS0, =PR"%#i =P (0) RI'THBILEH
BFE LW,

R® ¥3JUR* BREWKRAULTH->THRAL>TWLTH L. R
Mz NWTCTRHRBLAALRULES%RET T %,

MBELCNRBREVWKEALTH>THRL-THTH XL, 0, 1]
Fhido, FELCROFARITHD,. m+nixo. 1 Fhix2,
FE LI 0ERIBLTH B,



bonded to the nethylene group (-CH2-). O such non-conj ugat ed
trienes or tetraenes, conpounds 15 represented by the follow ng formula
(rr-a) or (Ill-a) are preferable. [err] 20 In the
above formula, p and q nay be the sane as or different from each

ot her, and ar qygagsisd or 1, with the provi so that each BCT/Pog/pRLYy i s
not 0 at the sane tine. f is aninteger of O to 5, preferably O
or an integer of 1 or 2, with the pjgoviso that f is not 0 when p and g
25 are each 1.
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(F2#& (1) . (1) B ({i1) F. M BZr¥REHIT
H»b. R' BXUR? BAFNEFLIEREFTHD., R® &
UR® BAFNE, TFNVEEFLRMN IMTaXFALETHD,
R! . R, RKXUR"NFEZROE%RLZET 5. )

cok3uRX (i) (D) R (iil) THRENBELEHON
Tb, THEOELEABBBITHFE L,

rac-UAFNAFUUV-ER (A VF=N) I NVaz=wLIsa
JF.

;ac-“)x%ll/f?-l/‘/-t:*x (2-AFN-1-4VvF=I) IJIha=
m a7k, |

rac-&-y;;»iﬁ‘bV—t‘Z (2-XAFN-1-4 v F=N) I3
=y nvrzoy F,

rac-TF U V-ER (2-AFN=-1-4 Y F=N) INVAZTLIT
o744 K.

rac-9 AF IV YYVY-ER (2-AFN-1-4 v F=NV) IJba=



21 gis an integer of 1 to 6, preferably an integer of 1

to 3. Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and R err]
may be the sane as or different fromeach other, and they are each a
hydr ogen 5 atomor an alkyl group of 1 to 5 carbon atons, preferably

t hey are each wobgaseegen atom or an al kyl group of 1 to 3 PCT/JP9RIOLIIR
atons, and nore preferably Rerr], Rerr], Rerr], Rerr], Rerr] and

Rl err] are each a hydrogen atom angh R7 is a hydrogen atom or an
al kyl group of 1 to 3 carbon atons. 10 Rlerr] is a hydrogen atom or
an al kyl group of 1 to 5 carbon atons, preferably a hydrogen atom or

an al kyl group s 4 05 ¥ tQ 3 carbon atons, nore preferably an al kyl group
of 1

rac-VAFNYNVIUV-ER(2-AFN-1- 4 F=N) IJNaz=
T LD AFIN,

rac-TF UV V-EX (2-2F N-1-4 YV FN) INa=9 LI
F N,

rac-7 =z =N (XF ) YUY L U-ER (2-AFN-1-4 VF=N)
o=y LIV r7a3A4F,

rac- 7 2= N-VYV L UV-EX (2-AFN=-1-1 > F=N) DNi
e Ry BV AR/ = B B Gl

rac-A FNIZFUVYV-ERX (2-XFN-1-4A VY F=N) Vo=
L-V7034F,

rac-IXFAY YV U-EX (2-AFN-1-4 v F=N) YNz
DLV aSA4 R, SOXIRX Ao v OEEFEIZIDWTI,
ERIODQAANDFERLTHETAILNTES (F . FHAF4-2
68307T52HBBR) .

ARBPTR,. TV I54TDxr5ut/tdBELT, TRER
[B] TREINZBEEENEY (£ atvtsth) 2HANVWEC
LbTE 5,

xl x2
23 rRZ N  r2 R®
R4 r4
r! =rt
5 R
R RS Y RG



to 3 carbon atons. RO is a hydrogen atom an alkyl group of 1 to
5 carbon 15 atons or a group represented by

-(CHerr])[err]-CRlerr]=CRerr]Rerr] (nis an integer of 1 to 5,
Rlerr] and Rlerr] may be the sane as or different fromeach other and
are each a hyswagpsnssat om or an al kyl group of 1 to 5 cPCl/ames/an2ess,
and R12 is an al kyl group of 1 to 5 carbon atons), preferably a
hydrogen atom 20 an al kyl group of 1 3 carbon atons or a group
represented by -(CHerr])[err]-CRlerr]= err]Rl[err] (nis an integer of 1
to 3, Rerr] and Rerr] my be the sane as or different from each

atoms, and R ers] Wb ad o Byl eoamn2of & RORBRRET % T Low U0 the.
vl “aroup dF o Feaboln’ SWn g o RS A% g ol ooen atomer an
R! $&UR? B EWICR—THERL->TWTH &L KkKE
F.NoFURF. REEFHLI~2 00RIEAFTE., RERFH
l~2 00 oY J{LRIEKRE, Y1 REFE, BESHFE. 4
TUEEE,. EREFET-R IV VEFELZRL. &0,
Ty K. WE. B, IURLEDOADSVET
AFN, ZF N, TOoBEN, TFIV . ANFYN, YIZanFIi,
TIFN. SN, FTFYM, TA4avnh, JARILZN, T
VFNRBEDTINFNE, EZN, o=V, YianFt=_
RREDTNTFZNE, RV IN, Zz22WVZF N, Jx=N0Tual
WIZEDTY—NTIVFNE, T2, PYN, IAFN T ==
Ve PYRXRFANT ==V, ZF N T2V, Tablh =, E
Tz, FIFN, AFNFITFN, TN, TxF Vv
FPUNBEDTV - NVEBEOREREFH1I~2 0 ORI KkFE;
MEREKRECNOTF VEFPER U0 VURIEKEE ;
AFRAIYN, T2V Y ANBEDE) RILKEERVY I,
9}f»vu»,97;:wyumm509ﬁmmﬁﬁmyuw\
FPYUXFAIYON, PYVZFAIYN, Y ToEALYY L, bY
Yr7anNFINNIYN, MDY N, DAFN TN Y
VAV AFND 722000, PYRYLDYIN, PUFTFI
VIUNBEDPYRKRERY ) IV,
PUIAFNYINZ-FNREDRAEKRERY I NOY Y L

-7 .



22 [err] wherein p, q, f, g, and Rerr] to R err] have the
sane neani ngs as In the above fornmula (Il1-a). 5 When t he
non- conj ugat ed polyene (iii) is the non- conjugated triene or
tetraene represented by the formula (Irr-a) or (Ill-a), the

vul cani zat i onw9ess1548 hi gh and t he resul ti ng vul cani zeBCpsrsgaes has
excel l ent strength properti es.

42

PYURXAFIIVYNAFIREDTFAFEBRTILFNVE, Y A F
WY N2 2o W EDTFAFKERT Y - LE,
REDTAERERE;

EFoxFrvE, JMFY, 2PV, TufFy, TPFUR
EDTNIFVE, T2)FV, AFNT2)FY, IXFNT 2
JFV, FIOMFUREDT IO -FVE, ZJ722 X Y, 7
2ZNVZMNFUREDTN-NTANAFVEREOBRESHE ;

HNEBRREAEOBRERIMFTVLERLUALERER YD (Y S
qE ;

TIJEAFNT IV DAFNTI), SZFAT ), D
TabBNT I ITFATI), IY70"FINTIIRED
TLVFELT
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JE,. 722 NTI) VT2 NT I VMY
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4 ] BRREDY VEEETH S,

INSDI LR BIRMUKRETHAZLFTFXLL. HiT AT
Mo TFN, FOCLORREFHE | ~3 ORILARETHS S L
HEFELL, FAR? BAER, RUEXRENF L., FIZAkEKD
Wiz, AFN, ZFN, TOELOKREEFE ! ~3ORKE
ETHHI LOFE LWL,

R} R, R®* BLUR' B, BEVER—THRAL->TWTH
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10 Exanpl es of the non-conjugated trienes or tetraenes
represented by the fornmula (I1-a) are given bel ow.

CH err] CH err] | |
Herr]C=CHCHerr]-CHerr]-CH=CCHerr]-CHerr]-CH=CCHerr]

6, 10- di net hyl wigp §s/9s4endecatri ene (DMJT) 15 PCT/IP9SMi8r 1 |
CH err] | | Herr]C=CHCHerr]-CH =
CCHerr]-CHerr]-CH =C-CH err] 5,9-dinmethyl -1, 4, 8-decatri ene (DVDT)
CH err] CH err] b3 | Herr]C =
CHCHerr]- CH[err] CH=CCHerr]-CH=CCHerr] 20

6, 9- di et hyl 5, 8-decatri CHerr CH err
e ™M B2 PR R R ur ks 5 2 H e OO

H[err]C=CI—I-CI—‘I’[\irrli CH[err]\ CC'_[E?”] C- C [ r“gj;f;( L1

ENSHBALTVARREFL—RBIIUE-T., BROFEFERZ
ERLTWHTS &,

¥ SEERERBEKTIELUNOER, RIEARELFE Y
VAR KEEN2TBULHAB/EAIR. CNOSRENWTHAEALT
 BRIZHE-TVWTH LW, WER® REBEREEUNOBRETH S
Ba. KEEFTHS I ERFE LI, |

Na¥X¥UvBRF, REEFH1I~200kUEKEE, REFEFHI
~200 oS ULRMEKFEELELT, EEBICR., BIEZR! &
UR? LRABOENHRTE 5,

R? &R*., R* &R°*, R? LR OHSBAUK LS 1ANRE
WIREALTERTIEROFERRZEL. M KEMT 3 EM
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23 6,8,9-trinethyl-1,5, 8-decatriene
CH err] CH err] CH err] | |

| Herr]C =CH - CHerr]- CHerr]- CH=C- CHerr] -
CHerr] -CH=C-CHerr] - CHerr] -CH= CG CHerr]
6, 10, 14-tri mejviyoessisad, 9, 13- pent adecat et r aene PCT/IP93/00215
Clerr]Herr] CH err] |
Herr]CcCHCH err]-CH err]-CH=C-CH err]-CH err]-CH=C-CH err]
6-ethyl -10-met hyl -1, 5, 9-undecatriene 44
CHCH[ err] CH err] CH err] ||
G (O err])[er ) 105 © & BrEGRE (10 CRs N Ag b E Lo rterrl-on=
Beamp! es of ¢ il G516 Bl Mo of Peld o BIRGEAES ~ 2 0 DB LK F X,
REETFHI~200 0¥ VEREARETERSINLTVTH X
Vo
RS ERBLBERT AN Nu Y VEF. REFETFHI ~2 00K
EhEE. REEFHR1~200 0 F UV {ERMAEKRELE L TR,
WER!' FLXUR? LRKOENRHAFRTE 5,0
X! 3IUX2 3. BWECA—TR B ->TVTH X, kHEE
F.or uyFvBEF. REEFH 1 ~2 00KAEKTRE, REERFH
1~200 00X v feR{kkRE, BREEFEELBATVETE
#xR U, REOCE,
ﬁ%R‘%&URz&ﬁ%@nn?yﬁ%\ﬁﬁﬁ¥ﬁl~20
ORILKEE, REEFH 1 ~2 00 o V{EREKRE. BF
EHENFPIRTE %, '
AAEERELLUTHE. IR . R? LAKROE, XU 2T
WANKR =P, PYTNFO RSV ANT +R—b, T2=02R
»7¢*—b\&vaz»7t*~b,rbwiyzw7¢*—
Fe PUXFURVYEYZRLT #X—F, PIASAYTFURYEY
ANT +RX— b p-Z2BARVEVANT +Rx—-Pb . RV FTNF
ORYEVANT + X—FREDRNT +R—bE AFNRIVT
4Xx—=M, T2 NVANT L E2—=b, RYINVRANT 4 FX—= b, p-
MUVZVANT 4 F =Py DY AFURVEVRNT 4 2= F N
VEIINFaRVEVRNT 4 F - FREDANVT 42— FELH

RTE 5,



represented by the fornmula (Il11-a) include conpounds

wherein the vinyl group is replaced with a 5-norbornene-2- 15
yl group in the conpounds exenplified as the non-conjugated

trienes or tetraenes represented by the fornula (11-a).

OfF the non-coVWW@BR184 tri enes or tetraenes represented PCT/IP98/00215 by
the formula (I1-a), preferable are non-conjugated trienes
or tetraenes represented by the foll ow ngsf ormul a 20 (I'v-a).
The non-conjugated trienes or tetraenes represented by

the formula (IV-a) correspond to the non- conj ugat ed

wherein pis 1 SidqBt BT ENY 665 2 B Bt 7ka?%heﬁ%s’%ﬁc%mat ed
breferabl e aré Dol 2dioared o stk kg, Mp i F 4K E, 2D "
represented by the 10b1,04 A0 O I x x e %, —0-. —CO-. —§
-. -S0-. -S0:; - -NR" -, =P (R") -, =P (
0) (R") -, —_BR?" —F7#E—-A1IR" - [&£L, R" &&
KREF. "o P VRF REEFHR1~2 00 KRMAEKEE, KE
BFH1~200 o s{Lk{tKERE] 270, REBMITE,
AFVY DAFNAFVY, 1,2-2F VY, VAFIN-1.2- =
FLY,. LPMPIAFVLY, LA-FFIAFLY, 1.2-Y7aF
YV UL LAV I ONFIULVUREDTANFVIVE, VT2V A
FLY, IV72=20-1,2- ZFVV/BEDTY-NVTIFUL /&R
COREFEFHI~2002HMOKRMEKEE ;
JoolFULIUREDLERERRHLI~200 2HmOKRILKFEE
NOFIELEN N BRI EE ;
AFNIY VY DAFAIYIVL Y, DZFAYV LY, Y (n-
ToEN) VYL, I (i-Fabr) Iy, VD (¥YrianF
N VIV Y, AFNT 2= VYUY DT =NV Y,
D2Ap-PUN) VYLV, D (p-rumrz=l) YVYLUEBED
TAFLZIVLY, THEAFTI =AY LY, PU—AIY LY
E. 73 AFN-1,2-020 VY, FIbIT72=20-1,2-TV YV
VIEEOTNFNII VLY, THFILTY—-AIOVH LY, TV
—VIVYVVERED2MOr 1 REHE ;
LtE2BOTY I RERED T A REF VT LCBRLA2M
DHFNT=ILEETE



24 (V-a). The non-conjugated trienes or tetraenes represented

by the fornmula (V-a) correspond to the non-conjugated trienes or

tetraenes represented by the fornula (111-a) wherein pis 1 and q is

0. [err] 5 In the above fornmula, f is an integer of 0 to

5, pr ef erve®bs/318400r an integer of 1 or 2. 10 g | sPamiPasioezssr of

1to 6, preferably an integer of 1 to 3. '
46

LE2EOr 1 REFEDT A1 FEAXCBR LU 2HORXE
FEEBRETETHD,

R™" lE, BIR' . R?2 tAHFON Y VEF, RKEEFH1 ~
2 0DHKMKFE. REEFEH I ~200 a¥ VILFEMKRET
H5bo _

D53 2O AIREHE. 2H{WOF NV LEFE. 21
DRAXERAETHAIENRFE L, SIC2MOr1E55FET
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Y=Y LY, TU=AYYLYTHBI ENFE LU,
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Rlerr], Rerr], Rerr],

nore preferably Rerr],

Rlerr] and R er

Rlerr], Rerr]

r] may be the sanme or different, and
they are each the sane as in the formula (l1-a), preferabl

each a hydrogen atom or an al kyl group

y

they are

of 1 to 3 15 carbon atons, and

and R[err] are each

atom and R7 g esdiy4r 0gen atomor an al kyl group of 1
at ons. R8 is the sane as in the formula (I1-a),

hydr ogen at om or an
preferably an al kyl

al kyl

group of 1 to 3 carbon atons,

group of 1 to 3 car®dn atons.
as in the fornmula (11-a),

of 1 to 3 carbon atons.

referably a
p y X

1
N

remapspaitn 0"

preferably a

20 nore

RO is the sane

,hydrogen géom or an al kyl group
X g8 |25 fErr]

R'LO
Rl i
R
RG

rl Rr2 RS R6 RS RY? RrlO0 gl Y xl x2 ML
H 23 K H H E H H SiMej; Cl Cl Zr
CH3 H H H H H H H SiMey Ccl c1 2r
CH3 )24 H E H H H H SiMePh Cl Cl Zx
CHj3 H H H H H H H SiPhy cl Cl Zr
CHj3 H " H H HE H H Si(p-tolyllz Cl Cl Zr
CHj =4 H H B H H HE Si(pClpPh); Cl Cl Zr
CH; H H H H H H H CyHs Cl Ccl Zr
CHj3 5% H E E H H B GeMej Cl cl x
CHj H H H H H H j=4 SnMej Ccil cl Zr
CH; H B H H H H H SiMegy Br Br Zr
CH;> H H H H H H H SiMey Cl 0S0CHy Zr
CHj3 H H H H H H H SiMes Cl SO3CH; Z?:'.'
CH3 H H H H H H H SiMes Cl Cl T1
CH3 H E HE H H H H SiMej Cl Cl B
CoHg H H H H H E H SiMe; cl cl Zx
nCiHy H H E H H EH E SiMes Cl cl Zr
Ph H H H H H E H SiMesr Cl Ccl Zr
CHz CHj H H H H. H H SiMejy Cl Cl 2r
CH; CHj H H H H H H SiPhy Cl (R Zr
,CHy CHy CHj H H H H H SiMeyg cl Ci Zr
CH3 H Cl H H H H H SiMe, Cl Cl Zr
CH3 H CH; H H H H H SiMe, Cl Cl Zr
CH; H CzHs H H H H H SiMej Cl Cl Zr
CHj3 H Ph H H BE H H SiMes Ccl clL Zr
CH; H H CH; H H H H SiMep Cl Cl Zr
CH3- H ChHy CH3 H E E H SiMes Cl Cl z
CH, H CH"L CH; H HE H CHp"! SiMe; ¢l cl Zr
CHj3 H q H H H H Ph SiMesp Cl Cl Zr

w1l :REERMERR, ELREALTSARERBELTL 3

D A FI
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In the above fornmula, f, g, Rerr], Rerr], and Rerr] to Rerr] have
the sanme neanings as in the formula (1V-a). 5 When t he

non- conj ugat ed polyene (iii) is the non- conjugated triene or tetraene
represented by the formul a (I'v-a) or,(V-a), the vulcanization rate is
hi gh and the wosessanl ting vul cani zed product has excel | ent RIT/REPRAORBLS
properties. 10 Exanpl es of the non-conjugated trienes or tetraenes

represented by the fornula (IV-a) are given bel ow. (1) [err]
H | 48
xt x?
N /7
D‘I1 RZ R3 Rlz
R!2 R} R? | R13
¢
Rl
OC RY R4
Rl4 RG R].S
Rls RG v
Rl R2 Rr3 ré RI2 R13 R4 R:3 Y xl x2 wMm!
H H H H H H H B SiMe; Cl Cl Zr
CH3 H 23 H H BE H E SiMep; ClL Cl Zr
CHy H H H E H H E SiPh; C1 C1 Zr
CH3 CHj3 H 1 H H H H SiMe; Cl Cl 2r
CH3 H CH3 E E 3 E E SiMe; C1 Cl Zx
CHy E CHs CE3 B E E ¥ SiMe; Cl Cl Zr
CHy H CH;"2 CHp™? CcH,"2 H E CEz'? SiMe; C1 Cl 2r

id 1 Cl Zr
CHj SiMe; C
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15 4-ethylidene-1, 6-octadi ene (2) [err]
3

7- et hyl - 4- et hyl i dene- 1, 6- oct adi ene (3) [err] 20
26 7-met hyl - 4- et hyl i dene- 1, 6- nonadi ene
WO 98/31540 PCT/IP98/00215

4o

Rl RZ R3 R4 Y xtx2 M
E H H H SiMe;, Cl ClL 2r
i C¥3 K H SiMe; Cl Cl zr
H CHy H CH3 SiMe, Cl

H CH; CM3 CH3 SiMey; Cl ClL Zr
CHa C¥zx E E SiMe; CL

3 CH3 H CH3y SiMe; CL ClL Zrx
3 C¥3 CHy CH3 SiMe; Cl Cl 2r

ARPETH, EROCEIIBEABTETINIZTLERE.
FI=mLeB. NIV LGB BERABEBEELANERN
WHEZELTE S,

NEBZSELADE. BES L I hELTIL T4 VEARR
BRAELTHWONEN, REEHESEEZENZCLLTE 5,

CDESHBBBEEBLANOA VT UBBAEMFIR, EXK
FTEOREN—FNT. BEOEBERTELAVTART S 2 LM
Tx3, '



(4) [err] 7-ethyl -4-et hyl i dene-1, 6- nonadi ene 5 (5) [err]
6, 7-di met hyl - 4- et hyl i dene-1, 6- oct adi ene (6) [err] 10
6, 7- di met hyl - 4- et hyl i dene- 1, 6- nonadi ene (7) [err]
WO 98/31540 _ : PCT/JP98/00215
50
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4- et hyl i dene- 1, 6- decadi ene (8) [err] 15
7- et hyl - 4- et hyl i dene- 1, 6- decadi ene (9) 27 [err]
7- met hyl - 6- propyl - 4- et hyl i dene- 1, 6- oct adi ene (10)
WO 98/31540 PCT/IP98/00215
51

ARATCHVWONSIOEBEEKADR. ChoA VUV TFUHEE
GroBAOFE, FEAEBHT4-268307TSARERER
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[err]

5 4-ethylidene-1, 7- nonadi ene (11) [err]

8- net hyl - 4- et hyl i dene- 1, 7- nonadi ene ( EMN) (12) [err] 10
4- et hyl i dene- 1, 7- undecadi ene (13) [err]
WO 98/31540 PCT/IP98/00215
52

REEFHI~2 0DRMAEKFEELELTR., AFN, =F IV, n-
Sa N, i-Fo i, n-TF N, i-TF N, sec-T F ., tert-
TFN, RVFV,AFIN, VIaANFINANTFN, T F
Ve J =, FFVI, 74N, JNKRNV=ZN, T2 FN
HEDERTNVNFNBELBIURRTNVFLVE ;

Ry, Z2x=NVZFN, =T, PYLAAFIVE
EDT V= NTUFNERERBTFOh, 2EHEEG. SEELE2E
ATHTH I,

£/#R*. R*. R 3LXUR® »oBiENB 2BOERE NI
B LTHBEEBUNODERDLAVERSBEBRLTWNTS L,

roFUvEFELT. BRI, WER' $LUR? ERHOD
ENFIRTE S,

X', X2, YBLUR” LT, WX [B] OB & LAK
DLDONRBETF 5N S,

UTiwktiEeX [Cl TRahd 7ot rbid® (BBERILES
M) OERHNLEHERT .

rac-J AFN VY VVy-ERUT-D2AF -1~ TFT=N)DIN
A=y LYl R,

rac-Y AFN VYL V-ERQ@Q4,T-PY AFN-1-4A v TZN)T
Vaz=wuLvsay k.

rac-V AFA VYV Y-ER(Q@ 4, 6-F Y AFN-1-4A VT =NIT
Vaz=wLnysuy F,

rac-V AFNLY YL V-ER(2,5.6-F Y AFN-1-4 Y TZN)D

Naz=wLorzai F,



8- net hyl - 4- et hyl i dene- 1, 7- undecadi ene 15 (14) [err]

7,8-di met hyl - 4- et hyl i dene-1, 7- nonadi ene 28 (15)
[err] 7, 8-di met hyl - 4- et hyl i dene- 1, 7- decadi ene (16) [err]
WO 98/31540 PCT/IP98/00215
53

rac-V A F ANV Y L Y-ER(2,4,56-FFIFAFN-1I-4A VT =
WM nvaz=wadrsaly F,

rac-UAFANYYLY-ER(2,4,56T-RVIAFN-1-4 VT
=V az=vLI oy R,

rac-IAF AV L Y-ERQ@2-AFN-4-n-Ta EN-T-FF -1
- A YFoA)TVNamTLIIul R,

rac-IAF N VYL Y-ERXU-I-TFOEN-T-AFN-I-4 VT =
WU az=nId ol K,

rac-Y AF LYY L Y-ERQ2-AFN-4-i-FoB-T-2F V-1
A YFmVNaZ LD ITaY R

rac-VOAFNNYY L V-ERQ@-AFN-4-i-T a2 EN-6-FF -1
A VFZWVINazZILI 7Y K,

rac-VAF NV L V-ER(2-FAFN-4-FF N-6-i-To -1
4y F=mZ WV Na=y LYol K,

rac-Y AFNYY L Y-ERQ@-AFN-4-i-F o EN-5-2F -1
A VFZAINAZT LYY K,

rac-JAFAY YL U-ER(@-AFN-46-V(- ToEN)-1-
L F=N) Vazm LYy sal R,

rac-V 2 F MYV L Y-ERE@-AFN-4,8-I(-TaEN)-T-A
Fh-l-A Y FIINAZT LY I a Y K,

rac-I AF NI U Y-ERQ@-XAFN-A4-i-TFN=-T-2F V-1~
L YFZN) YvaZonLYiay F,

rac-J AF VYL V-ERQ@-AF N-4-sec-TFN-T-AF -1
A VFoW)VNaAZTLY 7Tl R,



7, 8-dinethyl-4-ethylidene-1, 7-undecadi ene, (17) [err]
8-net hyl - 7-et hyl - 4-et hyl i dene- 1, 7- undecadi ene 10 (18) [err]
7, 8-di met hyl - 4- et hyl i dene- 1, 7- decadi ene (19) [err] CH3
15 9- net hyl - 4- et hyl i dene- 1, 8- decadi ene .
WO 98/31540 PCT/IP98/00215
54

rac-U X FLY YL Y-YRQ2-AFN-4,6-D(sec-TFI)-1-A
VF=N) Ynamg LYoy R,

rac=-U A FNL VYL V-ER@-2F V-4-tert-TF N-T-XF )V~
-4 YF=WINa=sLYal) K,

rac-VAFNIY L UV-ERQ@-AFN-4-Y7aFIN-T-2F
W-l-4 VFN)INa=o L2700 F,

rac-JXAF NIV YV V-ERQ-AFN-A4-RVIN-T-AF N-1-
LYF=N) Y=LV 7y K,

rac-JAF NV YL V-ER@-AFN-4-T =NV FN-T-XF
W-l~-4 v F=AM)INazZo LI 7al F,

rac-.“)X?)b“/U VYy-ER@2-AFNVNA4-T 2= VTV 70X F
W-T-AF=-1- A Vv FoN)INha=p a7y K,

rac-UAFAYIVY-ERQ@-AFN-4-2 00 RFL-T-2F I
A VvF= I Na=v L2y K,

rac- AF N VIV UV IY-EXR@-AFN-4-F2Y AFNIVINATF
W-T-2FN-1- £ v F=)Iaz=o Loy K,

1|'ac—*‘/")fﬁ"ib“/ JLY-EX@-AFN-4-bY XFLIOF IR
FN-T-AFN-1- A VFAN)INhaynIr7al F,

rac- T F NV YV U-ERQ@-AFN-4-i-FTaENL-T-LF V-1
L VFoW)VNAZT LI 20 R,

rac~-J(-FoEN) YV VU Uy-ER(@2-AFIN-4-i-FT o EEN-T-
AFN-1-A yFWINha=oLIrsay F,

rac-(-TFN) VYL U-ER@-AFN-4-i-T o EN-T-4
F-l-4A vF=NYINazgnyyay K,



(20) [err] 8, 9-di net hyl - 4- et hyl i dene- 1, 8- decadi ene
29 (21) [err] 10- net hyl - 4- et hyl i dene- 1, 9- undecadi ene, (22)
[err]

WO 98/31540 PCT/IP98/60215

.55

rac-V (Y7 uanNFIN) YU UL V-ER@2-AFN-4-i-Fm ¥
W=T-FAFN-1-4 Y F2V)INa=s LI r7al F,

rac-AFN 722 VYV L Y-ERQ@-AF NV-4-i-T o P I-T-
AFN-I-A /TN LT Taly K,

rac-V 7z V¥V U-ERQ@-XAFN-4-i-TalV-T-AF N
-4 v FATVNa LAY ToY K,

rac-V 7z NNV YV U-ER@-AFN-4,.6- VU-T o N)-1-
£ YFII)INAT LI 2a Y K,

rac-J(p-hPUN) YV VL U-EXQ@-AFN-4~1-F O EN-7T-X
FN-1-4A VY F )V NazanIsay K,

rac-V (-7 0ol =) YL U-ER@2-AFIN-4-i-Fua ¥
W=-T-AFX-l-A VTFZVIINa=y LIyr2al K,

rac-AF NIV YU UV-EX@-AFN-4-i-Ta Cl-T-XF -1
A UF AN AYT ol R,

rac- AFNYY UV Y-ERQ@-AFN-4-i-Ta EN-T-XF -1
~-AVYFZNVYINAZI LI AF I,

rac-VAFNIYY L V-ER(2-AFN-4-i-FT o EN-T-XF -1
-/f‘:/?;)b)“)Jb:J:_'ﬁAXi‘)b?U y K.

rac- A FNANY P L UV-ERQ@-XAFN-4-i-T o EN-T-2F -1
A VTFZNINAZTIL-ER (A 2NFF ) .

rac-AFNV YV V-ERQ@-AFN-4-i-FT o EN-T-FAF N-1
A Y TZN)PNAZTDL-ERX (p-T 2= VANT 4 F F) .

rac-VAF NV IV V-ER@-XFN-3-AFN-4-i-T o EN-6
“AFN-l- AT INay LI ol KR,



5 9, 10-di net hyl - 4- et hyl i dene- 1, 9- undecadi ene (23) [err]

11- met hyl - 4- et hyl i dene- 1, 10- dodecadi ene 10 (24) [err]

10, 11-di et hyl - 4- et hyl i dene- 1, 10- dodecadi ene Exanpl es of the
non-conj ugated trienes or tetraenes 15 represented by the fornmula (V-a)
I ncl ude conpouma9s/ysr ei n the vinyl group is replaced w por/ar9se21s
5- nor bor nene-2-yl group I n the conpounds exenplified as the

non-conj ugated trienes 56

rac-VAF NV VL Y-EXRQ@-ZF N-4-i-F o Bi-6-2F jL-1
A VFWVNa LY IaY R,

rac-P AFNI NV VUV V-ER(2-7 2= N-4-i-FTa B N-6-XF N
-4 VFZ MV NhaZ LAY 2 ) K,

EARUPTHEH, LROXSLEEBITEVW TN LEE %,
FIrY=ULEgR. "7V LERBICBSBRIA - BRCBHAMAER
NBETELTE S, |

LtEEBBRECEBNEEHIE. BRI kELTHVWONZ A, RE
FLRISEEAVBEILLTE S,

COEINEBEBEEBRENOA VT UVEREKERAFIZ. LA
MR EREOREN— T, BEOEBAKFEELTRH LV TAKT 3
TERTE B,

/- LEOH [C]l TRENZ2EBEBEEBMLAY (A uttd
) 3. CHhoA VYT UFRERIPOSBRADOEE., &2 TEHTF 4
— 2683075 ARMIEEBOFEICLIDART A EMNTE B,

ERETHR, LTV vy V94705 nt L4 ELTTR
DX [D] TR BBELEMAEY (Ao ke 280
ZtbTES,

x!l x2
\ 7/
R 2 Ml R 2
- - - - [D]

1 gl

oy



or tetraenes represented by the fornmula (IV-a). In the present
I nvention, the non-conjugated pol yene 20 (iii1) is nore preferably a

conmpound represented by the 30
formula (lI1-a), particularly preferably a conpound represented by the
formul a (1 V- awo 98/31540 When t he non-conjugated pol yene (BGHIP9§/ep2tshe
non- conjugated triene or tetraene represented by the formula 5
(I'r-a), the vulcanization rate is high and the resulting vul cani zed
product has excellent strength properti &sl When t he
non- conj ugat ed polyene (iii) is the non- conjugated triene or

tetraene represented by the formul a s
£ [DY &, M!', R, X!, X® sLUYELTR, WA

[B] #30RFERX [C] OBELAKRDLIOFEITF SN S,

cD5b. R} ELTR., RILKRETHAZI EHRHFELL, F
mAFN, ZFN, ToEN, TFVORRRFH 1 ~ 4 ORALK
EETHBIENRFE LU,

Ff, X', X2 EUTW, N"uoFUEF. REEFEHELI~20
ORILKEZEETHBZ I ENEFET LI,

R 2. BEEFHE6~1607V—NVEERL, BB,

JrzZh, a-FTIFN, B~FT7FN, TYFYN, TxF L
YU, BV, TEFIFN, T+l (RYFTF=N)
FET UMV VAR ETHBE, ThoDd53bT 2=, TTFN
THBEIENREFET LV, ThoD7 Y —-AER, WER!' tRAKRD
na¥ U EF. BRERFE1~2 00RMEKRE, RERFEIL ~
200N NOF VLRAEKFZETEREIOLTHTS X,
LTtz (D] TRah2BESBHEY (Aot VfLe
) OBRKMIEIHMERT

rac-V AFANY YV Y-ER (4-Tz=-1-4 Y F =) I3
=y Lvsay k.,

rac-VAFLYY L V-ER (2-FAFN-4-T 2= N-1-4 VT =
VY UnazZwavroay R,

rac-UAFNNVIY VL IY-ER (2-2FN-4-(a—-FTFN) -1-
AYFZL) yhaz LAY sy K, |
rac-JAFNYY L Y-ER (2-AF N-4- (B~-FTFN) -1-

L YFN) Ihamsnyrsol R,



(I'V-a), the resulting vul cani zed product has excellent low 10
tenperature resistance, |owtenperature properties and strength.
Each of the non-conjugated trienes or tetraenes menti oned above may
be either a m xture of a trans form and acis form a trans formonly
or a cis formvembssissls The non-conj ugat ed pol yenes (i pcy/armsnbiioned
above can be used singly or in conbination of two or nore kinds.
The non-conjugated trienes or tetraenes represented by the formul a
(I'r-a) or (Ill1-a) can be prepared in accéfdance wi th conventionally
known processes such as those descrl bed 20 in, for exanple, EP 0691354A1
and WO 96/ 20150. | es. of the a oI efins of 3 to 20 carbon
atoms (iv) r&Q‘m?IJG(?’e”pr/oHyPeﬁe t1Zb&2eﬁ‘eaL Kerfdere,~ 1 Relehel —
3- et hyl - 1- but ene, 3-nethyl-1- pentene 3-et hyl - 1- pentene, 4-nethyl -
1- pent ene, 4- weTh L D- ﬂékéﬁe—%&«’dﬁ’rﬁthﬁhl hexene, 4, 4- 25
di nmet hyI-I-pentene 4-et he/l-l hexene 3-et hyl - 1- hexene
rac-J AFIU VY UV IU-ER (2-XF -4 (27 i\UJl/) 1-4
YFIAITDNI=T AT 70 K,
rac-VAFNIY IV YV-ERX (2-AFN~4-(3-7T ¥ b Y I)-1-4
VFZWINA=T LI 7a ) K,
Tac-IAFN VIV V-ER (2-AFN-4-(9-T7 =F v b Y N)-
-4 Vv FWPa—g Loy Ry
rac~URXRF NV UV U-ER (2-2AFN-4-(p-TNF T 2= )
Y-l-4A VFIWINa= LT say |},
rac-V AFNANIY NV IY-ER (2-AFN-A-(Ry ¥ 70t a7
=W)-l-A Y FZI NI LI Ta) F,
rac-JAFNY VIV U-ER (2-AFN-4-(p-7 0O T 2= I)-
-4 Y FoA)VNa=s a2y K,
rac=VAFIIYV L V-EX (2-AFN-4-(p-2 o 7 = )V)-
-4 Y FoA)VNaz=g Lo 7uy R,
rac-V A F NV YV U-ER (22X F N-4-(0-7 00T 2 =J))-
-4 v F=)INazravrsay K,
rac-VAFAY YL U-ER (2-AFNV-4-(0,p-I oo T =
) Tz W-1-4A TV nva=—snLlroy R,
rac-AF NNV VL UV-ERXR (2-AFNV-4~-(p-ToE7 =)~
-4 v F)vsazsraysay K,
rac- AF NV YL U-ER (2-AFN-4-(p-F YU N) -1-4 V

FINYINaZ LI 7O] R



octene, 1-decene, 1-dodecene, 1l-tetradecene, 1-hexadecene,
1- oct adecene and 1-eicosene. O these, preferable are [err]- ol efins
of 4 or nore carbon atons, and particularly

31 preferable are 1-butene, 1-hexene, 1l-octene and 1-decene.
These a-ol ef iwe ogBBadde used singly or in conbination of twoPCTIPIS2¥pre
ki nds. The unsaturated ol efin copolyner (A) is a copolyner 5
wherein the constituent units derived fromethylene (i), t he
constituent units derived fromthe arom@3 c vinyl conpound (ii) and
the constituent units derived fromthe non- conj ugat ed polyene (iii)
are arranged at random a branched str cture derived from he
non- conj ugat edrpet yedeF V¥ Y L ¥ -E X (2- "2 F 4= (o- B Y ?/)
Fo W)YV az=r LYy F,
rac-VAFAYY L V-ER (2-AFN-4-C0-F Y L) -1-4 ¥
Fo YO Na=y LI r7ay F,
rac-UAF AV YL U-ER (2-2FN-4-(0,0 -IXFNVT =
=W -lA Y FIN) I T LIy R,
SIXAFN VYV V-ER (2-XAFN-4-(p-F VT 2 =)~
I-4A vyFoWYra=zmnzay K,
rac-U AF NV YL Y-ER (22 FN-4-(p-i-Tu b7z =
W) -1-4 Y F= I va=s LI r7ay F,
rac-U A F A VYVY-ER (-2 FN-4-(p- NV I N Tz =)
Yol-4 Y F )N T LIl K,
rac-IAF NV YLYU-ER (2-AF N-4-(p-ET =z = )-1-4
vFo LT aZI LI sa) K,
rac-JAFNYY L V-ER (2-AFN-4-(n-E7 = =J)-1-A4
VFZIWINAZT LI Tay R
rac-U A FNYY UV Y-ER (2=XFN-4-(p-FP Y X F YN
FJr=W)-l-A v FaN)VNasLIYIa ) F,
rac-UAFN VYL Y-EX (2-AFN-4-(m-+ U AF IV U
Tz W) l-A v F=)yra=savsal F,
rac-I9AFNYIY LV Y-ERQ-ZFN—4-T 2= N-1-4A VT =
WIVhaz=wsysoy R,
rac-J 7 =N Ly-EXQ@-2FN-4-7 2z =-1-4 VF=

MY wa=w Lo ral) K,



10 (iti) 1s present, and the main chain has a substantially | i near

structure; or a copolyner wherein the constituent units derived from
ethylene (i), the constituent units derived fromthe aromatic vinyl
conmpound (ii), the constituent units derived fromthe non-conjugated
pol yene 15 wo0b8s3154nd t he constituent units derived from t ReTpR98/0p216] ef i n
of 3 to 20 carbon atons (iv) are arranged at random a branched
structure derived fromthe non-conjugated pol yene (tii) is present,
and the main chain has a substantially 60 |inear structure. The

substantially linear and 20 substantially gel-free structure of the

copol yner can be ., ,confirmed by the fact that the_copolyner is dissolved
in an or gana & FobvEl 4l LsubsEakt(Za7 y= cotlt a4 ng mo=ihsdtuble T =
conponent. For exanple, it can be confirnmed by the fact t he copol yner

i s conpl etel yld) 68 Fea VribdééaH # &t 135 [err]C 25 in the neasurenent of
the intrinsic viscosity[Leer]. .
rac-V A FNIYVUV-ERQ@-n-T o BN-4-T 2= N-1-4 UV F

I a=wLIIay k|

rac-VrF NIV YV V-EX (2-AFAN-4-T 2= N-1-4 VF=
WD nvaz=yLIsal K,

rac-V-(-7o X)) VIV UV-ER (2-AFN-4-7 2 = )L-1-
L yFooW)VamynLIrsay K,

rac-V- (-7 FN) VYV V-ER (2-AFN-4-T = = N-1-4
VFZN) U NazvnIYsay ¥,

rac-V V7 anFINVIUIU-ER (2-AFN-4-7 2 = -~1-
A VvFIAMINAZI LI Iy R,

rac- A FN 7 =AYV VL U/-ER (2-AFN-4-T =z = N-1-4
VFZWINAZI LAY I Y R,

rac-V 7 2 =NV YVUV-ER (2-AFN-4-T 2= )-1-14 2V F
=W NaI=ZI LD TO0Y R,

rac-Y (p-hyYn) Y YL Y-ER (2-AFN-4-7 = = N-1-A
VFZINaIAIsa ) K,

rac-2 (p-Zova7z= V) YUYV U-ER (2-2AFN-4-7 ==
W-l1-A4 v F2W)PNa=raorzay K,

rac-AF U V-ER (2-AFN-4-T 2= N-1-4A YFZ L)V I =
o Ldsual R,

rac-LF UV V-ER (- XFNV-4- = N-1-4 v FZN)I N3
=y AN/ = ) B SR



In the unsaturated ol efin copolymer (A), it is desired that the nol ar
ratio of the constituent units derived from

32 ethylene (i) to the constituent units derived fromthe a-
olefin of 3 to 20 carbon atons (iv) is in the range of 100/ 0

(et hyl ene/ [ erwwbosbghé n) to 40/ 60, preferably 95/5 to FTARISARN5e
preferably 90/10 to 60/40, still nore 5 preferably 80/20 to 60/40, and
that the nmolar ratio of the total of the constituent units-derived
fromethylene (i) and the constit@ént units derived fromthe
[err]-olefin of 3 to 20 carbon atoms (iv) to the constituent units
derived from the aromatic vinyl conpound (ii) is in the range of 10
99.5/0.5 (et hytgnes] grFbdf e inbatondtRc (2rny F domboudnd)=vb-1-1 ¥ 7
=V NaZI LYol R,

rac-I A FNAX-ER (2-AFN-4-T 2= N-1-4A v F=I)T
Va3 norzay kR,

rac-U XA FAYYLUV-ER (2-AFN-4-T 2= N-1-4A VT =
WD Na=snyrol R,

rac-UAFNYI VL V-ER (2-AFN-4-T == -1-4 VT =
MYDPNAZT LI AFI,

rac-IAFNYY L U-ER (2-AFN-4-T 2= N-1-4 VT =
WoNNazmyLAFNI7aY F,

rac-Y AF NIV VU V-ER (2-AFN-4-T 2= N-1-4 VT =
WP haz=sLr7ay FS0:Me.

rac-U X FN YL U-ER (2-AFN-4-T == h-1-4A VT =
MVvaz=wsar7ay FOSO0:Mell &,

AFRETIR., LRSI BAEEAMIIFTNTINIZI LERZ.
FHI_ILEB. NTZILEENEESRA-EBEEBLAEDER
WBZEDTE Do

toxH9iX [D] TRENSEREEMLEAGYIZ. Journal of
Organometallic Chem.288(1985) . #63~67H. I — 0 v /¥ 4F5F H
FE/ABI®0,320,762 SHMEBES SUEHAcELT, L EXETER
DEFIRULTHETEENTE B, |



60/ 40, preferably 99/1 to 70/30, nore preferably 98/2 to 80/ 20.

When the nolar ratio of the constituent units derived from et hyl ene
(i) to the constituent units derived fromthe 15 [err]-olefin of 3 to 20
carbon atons (iv) is in the range of 95/5 (ethylene/a-olefin) to

55/ 45, the regosisidgs VUl cani zed product has excel | ent RGIIR$E0ZLY
properties. Wen the proportion of the constituent units derived from
t he aromatic vinyl conmpound (ii) is in the above range, the 20
resul ting vul cani zed product has excell é%t coating properties
(adhesion to coating film, mechanical properties and | owtenperature
properties. In the unsaturated ol efin copolyner (A), the
constituent units derived fromthe non-conjugated pol yene 25 (ri1) are
desirably contained in anmounts of usually O. 01 to 30 % by nol,

preferably 0.05 to 25 % by nol, nore

Z-Y-2
9H,R®* +27FA-Li —— 2HR®* LI
2 7FMLi
HR*-Y—-R*H
MCl.
LiR*=Y—-R&L1I ~
Rt ClI R X
/S N\ / X'Li /7 N\ /
Y M Y M
N_7 N ANV
R2 Ct Rz -Cl
R2 Xt
X*Li /s N\ /
_ Y M
N_/ N
R? X*

222U, ZEC 1. Br. [, oo P YVEET

R® _.
H. R* i | GIOER



preferably 0.1 to 20 % by nol . 33

The unsaturated ol efin copolyner (A) desirably has an I odi ne val ue of
usually 5 to 35, preferably 10 to 30, nore preferably 10 to 25. Wen
t he i odi ne val ue of the unsaturated ol efin copolyner (A) is in this
range, the 5 wowugsi® zation rate is high and the resulting verorssiosas
product has excellent coating properties, adhesion properties to
coating film nechanical properties and | ow t enperature properties.
The unsaturated ol efin copol ymer (A) desifBably has an 10 intrinsic
viscosity [[err]], as neasured in decalin at 135 [err]C, of usually

0.1 to6.0dl/g, preferably O E 050 U muswitkeLcmns

N33R, REEFLRESEERAWS I LHTE B,

EREARERUTR, AotV EEBHELUTCTE—BR (VID ©
RENI3BEEBLGBERA V3L TE 3,

L? M? X, - (VID

M?* &k, BBESARELESI VI=FRZNOEEBTHD.

L2 &, KRENCZ7BEEOFHEETHH, EBM® FHEY A
cHREMERENESELTE D,

Xid. BWIZR—THRA->-THTH XL, KEEFH LA
O VEFTHEMP, B2 0BEUTORERF. Y1 EEF b
LSRNV VLEFEZEIEITRMAEKFE. YU AVEBLLIR
FVINETH S,

SO &S5 7WHERE— & (VI THREhB3EEHDOSI BT, T
2—=X (VII') TRENIEBEBESEBLEUNREFE L,

/
p
(VII')

AP, M BRF IV INa2vhgzlld T aThD, X
B, ERBEAULTH 3B,

CpidM? Ka&EELTHD., hHBREZEZFTEERY 70
RVIVT=NWETH B,

ZEBE. AT, A7KEFLRBAPES 1 4KORE (& X
ErA4%K, YAle=vbnghki3XX) ThHD,



nore preferably 1.5 to 4.0 dl/g. Wen the intrinsic viscosity [[err]]
of the unsaturated olefin copolyner (A) is in this range, the

copol ymer has excellent conpatibility with 15 the conpoundi ng

i ngredi ent s. In the present invention, it is preferable that the
unsat ur at ed olyghbimssopol yner (A) satisfies at | east one of PCTIPSHE215
conditions of the nolar ratio between the constituent units, the
intrinsic viscosity [[err]] and the iodi He value 20 nentioned above; it
is nore preferable that the copol yner 6 (A) satisfies two or nore of

t he above conditions; and it Is particularly preferable that the

fﬁgollgg?gogﬁtgi’ta“ fie\f/e'ﬁé/éi ﬁ% %ﬁ’t:‘t‘tﬁg/? %ggig‘tn@r@tggéoa?eq Pn copol yx(ran
formia (11 )2 B8 & ¢ a3 & BB C R+ %aer i ved from the non con ugat ed
triene or - YSRGS N T BRER O g (e g i D)

13

(IXAFN (t-TFNVTIFK) (FbIAFN-2°-Y 70Xy
yVT=N) YIV) FEI72aYF,

( (t-FTFNTIF) (FrSXAFN-p-Yo7uXryoz=
W) -1,.2- 8 P4 N) FHI U0 ) FREBETF SN S,

FtRokS5Hx 5ot kédBHid,. | ERMTEAR2EULA
EhETHWVWBRIENTE S,

¥R B A A DR. N TREKCHFSET
HBWaZl&dTE S,

cokounFREGKELTIE, Si0: . A1:0:, B20s
MgO. Zr0O:. CaO. TiOz2.2Zn0O, Sn0.. BaO,
ThO#X OEBEE, KV)zFLY, RKYyFoblbry, RJ-1-
TFy., BYVL-AFN-1-RUFV, RFLY-VEZ RNV EVH
EAKEEYOTBBHREAVWSEIENTES, IhoOoNFREAK
. | EEMTEAG2EULEEADETH LS ENTE b,

Ric, 2ot REBEEERT S (b)) ATV I=DULEF
SIS MBLICAT ATV EAEHICOVWTHHAT %,

(b)) BBTNI=DLTFVAEAHE, BRR2AMOT NI/ F
HUTH-Td&LS ENBHE2-7868 TEHELARITHATEZIN
TWBEIBRVEVTFTBROFERT NIV LT F VLGB TH
> Tk,



34 Jerr] wherein p, q, f, g, and Rerr] to R err] have the
sane neanings as 5 in the fornmula (11-a). When t he non-conj ugat ed
polyene (iii) in the unsaturated ol efin copolynmer (A) is the

non- conj ugat ed triene or tetraene represented by the fornmula (111-a),

t he conswa ¥ssdouni t s derived fromthe non-conjugated tPEEHRISBI215

65

BEXRAFMOTNI ) FYVE, BEEBHICR. TE—BXTESIL
%o

R2-Al—t O-Al-)— O0-Al-R:
| m

R

— 0-Al ———
) m+2
R

XHF, REAFNE, 2FVE, Tob L, TFLELEOR
IKEEARL. FELARAFNVE, =2 FVE, FIZEFT LK
AFNETH B,

miZ2LU LB THD, HFELHES~400EHTH S,

T, THIJFFVERK (OAL (RY) ) TRESHBTHL
FANAFITNIZDTLBENUNE IR (OAL1 (R?2) ) TEah
BTNFNAFYTAIZDLEMN (ZZTL R LUR? &R
CRBOKILKRFETHO,. R' BXUR? IHERSZEZRT, )
NOHRBBETNVNFATFIYTNIDOLBNMSERENTNT
b XU,

BEFBRT NIV LT FVEEHE. PEOT NV I =7 LES
DEBOEBLEDRSEZEFFLTVTH &V,

AF k4 F v EREHELTHE., V1 X8, 1+ v HELEEY.
RS VEEBELTANKRS VLA EHRTARAIENTE B,

NVAZRBRELTHR, BR: (X%, RERI»REF. AFNVE,
PN FTaXRFLEREOEREEZFLTIVWTO I WI == LE



10 tetraene are represented by the following fornmula (I111-b): [err]
wherein p, q, f, g, and Rerr] to R err] have the sane neanings as 15 in

the formula (I1-a). When t he non-conjugated polyene (iii) in the
unsaturated ol efin copolyner (A) is the non-conjugated triene or
tetraene represented by the formula (IV-a), the constituent units

derived from wsmﬁ??conj ugated triene or 20 tetraene are r%?/‘ggwﬂz&ﬁj by
the following fornmula (1V-b): 66

FhR I v ERFTHS., ) TRINBMLEWHETSh, &x
WrvozhtoRe sy, PV TJxoAFory, PYR (4~ NF 0o
Jz=N) Ferv, PYR (3,5-VI70FaT =) Koy, b
DR (4-72NVFaortFAN72z2l) Koy, PIR Ry F
g7 c=N) Fary, PIR (p-bYN) Fav, PYUR (o-FY
M) Fary, PVR(B5-IAFNT 2= b) Fu s/l ERNBTFS
N5, |

A4 HEAAHELTE., PITAFABHBRTVE= T LIE, N,
N-UTFTNFATVTLE, JT7TAVFATVEZILE, YT
J—NVHFRT7+ =2V LEBREXEFR2IENTE3, EHKBIIZ. b
VTN FAVBRT VEZILEBELTR, REAEMIZFAT Y
TEZOLTFPIFI (T2=0) FIF, PV ToEAT e LT
b5 (T2=A) ko%. bY (-TFA) TYEZDAFES (
T2 lV) RIRBENRETFOoND, VPN FNANT Vv EZTLEE
LT, 2EARY (1I-7ubBnN) TUVEZWLTF NS (RVUF T
NEFo T 2=l FUFR, VVIanFINNTUrEZITLT I (
Tx=l) XUV RBEVRBTFONS, oA F Vv HEAEEHEL T,
M) I 2B ARZHLFR5ER (RY I IAFTT 2 =)
RU— b NN-IXAFNTZYZTLFIFIFR (NI TNA O
Jxz=l) U=k, 720829 LFFS (RVFTNFOT 2
=N) K- Mo EE2EIFE2ILPTES,

RI/EA@PELTIE,. FARERSY (14) . EX (MY (0=
FAN) FrvEZGL) JFEHRUVU=F, EX (MY (a-TFN) T
E=wA) FARU—b, ERXR (MY (-TFA) FUEZTL)



35 [err] wherein f, g, Rerr], Rerr], and Rerr] to Rerr]

have the sane neani ngs as in the formula (IV-a). 5 When t he
non- conj ugat ed. pol yene (iii) in the unsaturated ol efin copolyner (A
i s the non-conjugated triene or tetraene represented by the fornula

(V-a), the woespisdi tuent units derived fromthe non-conj uBEHEI8BAENe or
tetraene are represented by the followng formula (V-b): [err] 10 '

67

EX (RFANAEFSAFEEFTFARV—F) = v T IVERE (I1D#I
YOLEBRS VT4 VOBERERETF LN S,

BAESAAESBELTR. 4-ANMNR)FESY (1 4) . 1,3~
DANNRIFRS Y (13) ., EXR (MY (0-TFN) TVEZDY
L)Y EXR (B YFANARSA F-T-BNRTIVYFARLV—-F) =
w rVERE (V) BREDEBANESI VT A VOEBRENETS
ha.

rRoXSBAF b4V EAEGHE., | BERTE/AAR2E
UFEHADLETHWAI ENTE S,

WMEAETNI— AT F VbW ELB AT Vb4 F VHERE
iz, LB LA FREKCEREIETHVWSI EBTE S,

FrMEABERTICBLTR. FBTAVI =V LT F U HEY
3T VA AV HAEEWELBICUTOISIBFERT VI =
v LEEMERWT S L,

BFETNIZDILEAGBELTR, 2FRHIEPRL(E1IEOA
| —REBLLETHHAMAFMATES, TO0X5keBHEL
TR, "EZRETE—RRNTEINZ3ERTAVI =T LEEDRE
zfénéo

(R') . Al (O(R?%2)) .,H,;X,

(X, R $XUPR?2 B, EVWICA—THEUL->THTH &K,
BREEFEFAEE1I~15. FEslLR1~40KRMCKkFEEZTRL.
XENnoXF VvEFE2RL. miE0<ms£3, ni@0sn<3. pi&
0Sp<3, al30Lg<3%2BLTHTH-T. LHrdb. m+n
+p+q=383TH%, )



wherein f, g, Rerr], Rerr], and Rerr] to Rerr] have the sane neani ngs

as in the formula (IV-a). 15 Each of the above-nentioned
structures of the constituent units derived fromthe non-conjugated
pol yene (iii) in the unsaturated ol efin copolyner (A) can be
confirmed by measssis4eg a [err] C- NVR spectrum of the copol ynePCI/3P9s/00215
Preparation of unsaturated olefin copolynmer (A 20 The unsat urat ed
ol efin copolymer (A) can be obtained by copol yneri zing ethylene (i),
the aromatic vinyl conpound (ii), tB8 non-conjugated polyene (iii),

and optionally, the

ARBATIE, LREOLSIUA VI VESHABBOREETIIC (i)
zFV Y, (i) FEEE=-NMMEEBE LT (iii) FEERKRY =
v, BECHELTUY) a—-F V74 VEBREBEBETHREL IR 3,
OB, —HBRICRIEKKRBEEFPANONEZN, a—-F L4 28
BELULTHWTb LWL, HEGR AN v FEFLRESEEONTHhO
FHETHITO> I ENTE B,

A utt v RBEEZR . RESENyFETERTIEAE T,
BE4ZHNO A0 /{LEDORER. EAAELI Y vy P YD,
EEO0.00005~0.1 I VEN, FELCIH0.0001~0.05
IVENDOETHWONS, ART LI =T LA F IAEBIX, £
yotr {tEHPOEBBEEBRET (M) I3 ERT LI
LAFVAAEBFOTNIZTLEF (A1) OEIE (A1 /M)
T, 1~10000, HELCIEX10~5000LHBIS5GTDE
THWoh %,

AF b4+ VEAEHIE. 2ot sbkedBicHTE 44 1L
A A DOENER (AT Vb4 VLB Aotk
A¥) T, 0.5~20. FELRI~10ERBX5LEETHL
5N 5,

FREBTNI=VLLEDR. EEEZR1 Yy P AED, BF
MO~5 IVELNS, FEILBBO~2IVENLERBLS5RET
Ao b,

LEARIGIK. BF. BEA-20~150C, Lo~
120C. SOoXHFEFLCRO~100COSEHET, EAX 028
AT~80kg/cm® . HFEL(IRO%EAT~50kg/ / cm?



36 [err]-olefin of 3 to 20 carbon atons (iv) in the presence of an
ol efin polynerization catal yst. The ol efin polynerization
catal yst enpl oyabl e herein is, for exanple, a catalyst conprising (a)
a conmpound of a 5 transition netal such as vanadi um zirconium or
titanium woasi144b) an or ganoal unmi num conpound (or ganoal URGTARB/EMRIS
conpound) and/or an ionizing ionic conpound. Exanples of such olefin
pol ymeri zation catalysts include (1) a titanium catal yst conprising a
solid titaniumcatalyst component and 169 an organoal um num conpound, (2)
a vanadi um cat al yst conprising a sol uble vanadi um conpound and an
or ganoal um num conpound, and (3) a netal | ocene catal yst conprising a
net al | ocene c@MIIND &fFaF 4& &ndi 11 Bndnet al sel ected from Group 4 of
the periodic table and an 15 organoal un num oxy-con};ound and/ or __an
ionizing ionic (i) =FLv. (D FEHRE=-NEEBS LT (iii) FH
Ry, HLERELT (iY) a-FLv 74 vl@, EB2DXSXQ
BEERDO (A) FEMEFILV IV VEZEXESANESNE LD
BTEASRICH#REhS, SSITHEAITEBLTR, kERXZEDS
FEFAGHERAVBIEDTE B,

rEroksicLT (i) =2F vy, (i) FEEE= IV LtaT®
X (i) EERYVT LV, SBRELCT (V) a—-FVI 4V
AXBLIVAE, FHEAKEI LI 4 VEXESGURBRE O OLZS
UEAKRELTBOWE, COEARIEZ., FEICXbAESH (A)
AfEfEFL I VREESGKEIBSND,

(B) Inr#

mEEH (B) ELTR, 138X VEEURET SN S,

4 A ELUTCEEHICR,. BRKaAAY, A4 Y, 2041 FA
Iy, BERBAA Y, RBEA TR LERBETF NS,

4o ELTEENITR, B4+, ZEBEAMAY. &
AIFESHRAEBBRERBTON S, o, MREETERA AT ER
LT T 3344 {Led., EXZRELT Y VIRV T 4 F,
FNIFENT 2 ) —NIARNT 4 F, FEIXAFNFIITLIRNT
4 R ORVIAFUVIVFISLTFINSANT A FRESERT S
TEMTE B,

IHhSDHIATIE, BRATOUBFEULRAWON 5,

Frm@EH (B) ELTRAREBRLCHDOERT B I LNTE,

FEABAEBDE U TEKWNIE, V7 IMRAMTF YR, U-tert-




conpound. O these, the netall ocene catalyst is pr ef er abl e.

The netal | ocene conpound of a transition netal selected from Goup 4
of the periodic table, for formng 20 the netal |l ocene catalyst, is
specifically represented by the following fornula (VI):

Merr]L[err] wo9s/31540 (V) wherein Merr] is aPCT/apesiodiisn
netal selected from Goup 4 of the periodic table, specifically
zirconium titaniumor 25 hafnium and x is a valence of the transition
nmetal Merr] and is a nunber of |i&nds L[err] coordinated to the
transition nmet al . 37

TFIRNEFYF, I-tert-TF RN F2-3,8,5-MY £ F
NoraNFH v, tert-TFNI 7 I ARNETFV R, J-tert-
FINRMFFYR, 2,5-VAFN-2,5-U- (tert-TF AN RN F
FU)ANFIU-3, 2L5-TFAFN-2,5-U- (RUTALAMWRNVFF V)
ANFY U, 2,5-TAFIN-2,5-U- (tert-TF IRV ZTF V) NF
By, a, a-ER (tert-TFARNLFFY-n-4 U T EN) X
e, tert-T7F Nt KON+ %o FEOTLFARLETF ¥
K& ; tert-TFARAMTF VT RF— P, tert-TFARN I F ¥
A IJTFU— Db, tert-TF RNV FIER L — b, tert-FTF I
RNWFFV2 VAL VR, tert-TF WXV FFRTFTH ) — b,
tert-TFANRNATF YRS — b, Dtert-TFARNFTF V7
FU - EDRVFTFVIRFAE; Vv 7oty ) vyt +
VIEDOT P UNLMFFUFEBENEBETOA S, CholZ 1 EE
BMTEAR2EBEULESDLDETRHWAZLNTE B,

INoDORMTIR, | FFRBEENR130~200CTH3H
BABMCODNREFEX U, EEHRIE Y7 IRV FVF, D-ter
t—jfrju&ibﬂ'%‘—y F. U-tert-7F A% F-8,8,5-b U £
FuyzanFdr, tert-TFNIT 7 I NWRNVETFV R, J-ter
t~-7 IARNFFUE, tert-TF ke FuRitt+dFy FEREFE
L

ARBTR, LROXSHEENMN (B) OFTH, 147 &
FlRAADREEH. BATYERAVB LENLEROT LEAR
DEBEIELNRNTEEDHFE L,

(C) #W3k#




L[err] is a ligand coordinated to the transition netal. At | east one
of the ligands L[err] is a ligand having cycl opent adi enyl skel et on,
such as a cycl opent adi enyl group, an indenyl group, a

4,5,6, 7-tetrahydroi ndenyl group 5 or a fluorenyl group. The |igand having
cycl opent adi ewplossis40  skel eton may have a substituent such REIIRPBIRISy|

group, a cycl oal kyl group, a trialkylsilyl group or a hal ogen atom
When the netal | ocene conpound contai ns t)?f or nore groups havi ng
cycl opent adi enyl skeleton as the ligands'L[err], 10 two of the groups

havi ng cycl opent adi enyl skel eton may be | i nked through a Iinking
& TyPene or oup BB CCEMR Eltoq SR HTAE Brbop T for mih i B0 Hocene
comound o Bl IR IS AR £ NERRERESR BT the Laands Ler]
hydrocarbon o kLTS s EYT YNy T Y B ETEERE L
b, VYA, BRHLRBAIN VL. BRIV, BB T MBS
ENRBETON S,
COLIHFEMERVA L. FIREE, FIHBE, WERHEL
FOBBHUUEECENLNBRRDBLEESN S,
(D) miRE&ALH
BREAFELUTE., BRRTLELEESIN TV LIHRAFHIGIEC A
woh, BEBICR., Yo XdF AN, BEM. N7 740, RE
NRS3T74 v, BERTRZ7 7V, 7Y VR EDRMBFAKIA ; 3

— Ny =N, A=—NF— Ny FREDI—-NF—-VEEKLH ; t
T VM. TS FRE. UM EORBEERLA ; b —
Vi T s Boy, ANFuNay, S)YvREEDQOuTE )
V)= B, SVIFUVEBR, RFTYV VBNV TL, RATFTT I VR
BNV A, SOV VBERLTLEOBEBRE XCBEH®RE ; Al
. T 72F 9w 7 FYTBELY, /v A T UOBBREOE
ﬁ&]%ﬁ?%géid’é CEMTED, UM THLEHRHKAHNEX
LLHEULWSh, It o XA AR FE LAV S,

In 5
ARPFIIRLIZHAMBGBEATAMRDRBCELERT 52 MRS
. EED L5774 (A) FEREA VI 4 Y REESKEZMEKT 3
. Fi (A) FEAEL V7 vV REESEKE. (B) mMirA.
(C) MBHMELUT (D) BREKMEHAILSBRNZDHCLESL 1 HE



group of 1 to 12 carbon atons, an al koxy group, an aryl oxy group, a

sul fonic acid-containing group (-SQerr]R err] wherein R err] s an
al kyl group, an al kyl group substituted with a 20 halogen atom an aryl
group, an aryl group substituted with a hal ogen atom or an aryl
group substit wiosdiwisoh an al kyl group), a hal ogen at onrRGHE¥CW/r ogen
at om Li sted bel ow are exanples of the netall ocene conpounds
having zirconiumas Merr] and containing two |igands having 25

cycl opent adi enyl skel eton. Bi ?cyclopentadienyl)zirconium
nmonochl ori de nmonohydri de, Bi s(cycl opent adi enyl ) zi rconi um

di chl ori de,

OEAMENSCHATMABAL 74 VREE A KMRYEMNHT
B Lick-THBON B,

FRAMABES L T4 VREEAGERBICE VT,

(B) MEHIE. A X ERRATIRIENTS 3B IT1E.
(A) FEREF V74 VREEAKL O 0EEB LT, &R
0.1 ~1 0EEH. FFLWEI.S5~EELOETH WS Z &
TE 3,

-MEH (B) "ERBRAEVTSZHEITIE. (A) FMafm
BFL T4 REEAKL 0 0 EREICHLTO.06~1 5 ERE.
FELIR0.15~5BERBOBTHVEC ENTE 3,

(C) WA, (A) FRAMBEILI 1 VREXEAKL00E
B LT, EE3O0ERBUT. FEULCIR10~300E
B, I0HFFLR10~200EEHOHATRHVWSN S,

(D) HREEMFE. (A) FEAMAL T+ VREELHKL 00
EESICHLT. 20 0EBHMUT. HFE L ik5~20 0 ERE,
FOFELCH10~15 0EEH, S5 IFELIE1I0~10
CEEHLOETHWVWON S,

FRMAEAL T+ VREEAKMARMIE. (A) FEAEFL Y
A VHREEAKE., (B) MEH. (C) WHAMB LT (D) BR
LD SRIENZONC LS |BORAMEEA L, Ay Ay —
1FY o, = F L AVI =Yy IRBEDA VI —F NI FY
BRI ARAESORRANOAECRET A LI ORET
BIENRTE B,

(A) RfafIBF LT« v REEAKE I (B) MEANESE



Bi s(1- met hyl - 3- but yl cycl opent adi enyl ) zi r coni um

bi s(trifluoronethanesul f onat o), Bi s(1, 3-di net hyl cycl opent adi enyl)
zi rconi um di chl ori de, Et hyl ene- bi s(i ndenyl )di methyl zirconium 5
Et hyl ene- bi s(i ndenyl ) zi rconi um di chl ori de,

| sopropyl i denwbosmsisapent adi enyl f | uorenyl ) zi r coni um di cRaIYIPeRA0021S

D phenyl si | yl ene-bi s(i ndenyl ) zi rconi um di chl ori de,

Met hyl phenyl si | yl ene-bi s(i ndenyl ) zirconi um di chl oride, 10

rac- Et hyl ene- bi s(2- net hyl - 1-i ndenyl ) zi r c&hi um di chl ori de,

rac- Di net hyl si |l yl ene-bi s(2-net hyl -1-i ndenyl ) zirconi um di chl ori de,

5B AR L TR K BB TR AL

drenoride, AR EOTLEMET 5L s EARC. RNROEAT A%
—EFEEL, RCIOEATLZEHTARBRICKRE LMK
ZARZIIE L0, MRFAELELULTCRETFRBRERBIF TEI2HESNERS
Nd,

(B) MRHAEZELIRBRAEAL 74 VREXESKERBH» S
HHEHETEICR, BFE—BROTLEMWT 5 & LRARIC. K
MEoREET L2 —EREL, RCIORSGTLZENT 3 BRE
B LUBICMRETLTAE XL,

REARFATRHERMBOE ST LICE, LEEEOABA®EA L
T4 vHREESE (A) . MEA (B) . #EA (C) FXUHKRR
B{EF (D) AT, MEEELF., WREBHA. T/HH., HESE
. E/ABILF, REAF. MIPHH. WREEH. BREEHN. ¥
B, BAFM. BH., BRAMA., TN - VIPBLERRLEDOT L
BE4H. RENMHBLORERRBRANLEZ, FRYVOHNZHEAN
DIHWEHTEST S IENTE 3,

MTEERE UTCEEGITE. N-V 7 aNFIV-2-RVITF7T
V;wxw7;y7EF\wt#yvl%u>~r&y7%7y—
NWANTZ 227 3IF (OBS) . NN-VA D TaEN-2-RNVITF
T S—=NVRL T 2 VT IR, -ANABTLS IRV ITFT TN, 2= (
2,4-V=ba V) ANBTERVYITFT =0, 2- (2,6-Y
TFN-A-FENKYJFX) RVIFTI =N, IRVIFTIN
TANT 4 FEOFTIT—NREEH . V7=V TT7=V V. b

U7 22T 700, VNI bMYINTTTy, VI



rac-Di net hyl silyl ene-bis(2,4,6-trinmethyl-1- I ndenyl ) zi rconi um

di chloride, 20

rac- Di met hyl si | yl ene- bi s(4-phenyl - 1-i ndenyl ) zi rconi um di chl ori de,
rac- Di et hyl si |l yl ene- bi s(2-net hyl - 4- phenyl - 1- i ndenyl ) zi rconi um
dichl oride, wo 9831540 : PCT/JP98/00215

rac-Di met hyl silyl ene-bis(2-methyl-4-([err]-naphthyl)-1- 25

i ndenyl ) zi rconi um di chl ori de,

rac- b met hyl si | yl ene- bi s(2- net hyl - 4- ([er7r'1 napht hyl ) - 1-

i ndenyl ) zi rconi um di chl ori de, and 39

rac- Di net hyl si |l yl ene- bIS 2- nEthy~ -4-(1- an&hryl) jjybln?\e%yg)) Z|rcon| um

di chl ori de.

) A = =
UL Ew ; TEMNTNTFER-FT=Y VURIEH. 7FNVTHATEL
KR=F7=y v#ed®d. NFIFLAFLVLVFIFS3IV, TEMTLUTFE
R v E7HEOT7NFERF7IVELRTAOTEY -7 E=27
ZILEW ; 2-A NI T MAIFTT) VEDALIFTVY UV RIEET ;
FEAHIANNRN=ZYE, VZFNFZTYVT, P2TFNNFF22YT. b
JAFANFF2YT, DTNV PINFAE2YTEDOFF2Y TR
E® :  FEIAFNFISLE)ANTI AR FEIFAFAUFD
SLIANT 4R, FrIZFUNFISFSLIARNI 4 KL FRST
FNFISLIRANWNITI A R RUVIAFUVIVFISLTFIIRANT
4 FEDOFISLREEGH  VAFNIF A AN VBER, UV
ITFNIFAANSIVEBESR., D-n-TFANIFFRNANI VB
W, TFNT 2= NWIFF AN VEBESB, TFNVNT 2N T
FFHNNI VBREH, VAFNIFTANAI VBT MY YL,
ISRAFNIFAHINNRNIVBELV Y, IXFNVIFTANNI VB
FANEOVFARBRLEAN ; VTFAVFH Y PP VRERSEOD
Yo r— R ERBEEOMSGUNRELZET I ENTE %,
_anMﬁﬁﬁ%w\Xﬁﬂﬁ1v74y%%E%W(A)10
VEEBMIcH LT, 1~20EEH,. FL(R2~10EEROD
ETHWoh 3,
FRAMLELUTEGNIIR. BEREAINV Y YL, EERBALY
YL, NI, IV-RERBETONE, REAR, FRMWELV
74 VREESEK (A) 10 0EERIHLT. EF300EER
PF. U1 0~300EER, 5ICHFETL(RL0~2



Al so usabl e are netal |l ocene conpounds wherein the zirconiumnetal is
replaced with a titaniumnetal or a 5 hafniumnetal in the

above-exenplified conmpounds. Further, a bridge type netall ocen
conpound represent ed by the following fornula (A): [err]
10 I s al swoesrpisay abl e. In the above fornula (A&cy/aRrfsdnzip i s a

metal of G oup 4 of
75

O 0 EEHOERTCHWLWON B,

ZRFAELTR., —BOCITLE2REREITIBICAVON 3R
BEZL(CERTAEIENTE, BEBICR. ERBFT MY Y L,
HEFbU YL, BRBR7 VES VLA, RBTVE-Y L, BHE
TVvEZULBEOEBRBHA. NN-YAFA-NN-Y=tovYy
FULI2INWNT IR NN-IZ PO IRVIRFLVLYUF IS I UL
ED=bruftkd®l. 7V NKYTIFR, PUVERA YT Fo
ShMYUN, TIYI79ANFINZIBMY N, TITOTIIRVEY,
NYGLTTIANEFFI V- M EDQOT JLEH. RVEY RN
RZWERSUF, PAVZUVANLNKZNERS IR, p.p -FF v
EX (RVEVRNFZNEFSIFR) , 97220 R NVKV-3,8
- VANKZNERSIRRBREDRANR=ZNE FS I FEE&W. &
WY IOLT IR, 4,4-I 7 2 WIANK=ZNVT IR, p-b LY
ANFENZNVT I RRBREDT VUV NELABHRETFONE, choDS
LT, = baVkE®P. 7T7EEH. TUFEEBARTFE LW,
REFAIL, FAEHNESFT VI VRXESEK (A) 100 EERicH
b?‘m5~3055%%&b(m1~20§§%®§?mh6ﬂ
5. COISIRBTRBHECHT I BNEXLV I+ VREES
kg roR. REBTHEN0.03~0.8¢/cn® ORAKLHE
TBEIENTE S,

FRBERELSIIERBBRAEZAVIEbTE, RaBAEH
AT2E, REAOSBREECET. 7RELE. [KEOH (LR L
DHREPH S, COXIBUREHAELLTE, v YF VB, 750
B. R7TYVE. Lo BB LEOFBR. RRXEILRBRZOFEHK



the periodic table, specifically, for exanple, titanium zi rconi um or
haf nium 15 Rl and R2 may be the sane or different, and are each

hydrogen, an al kyl group of 1 to 10, preferably 1 to 3 carbon atons,
an al koxy group of 1 to 10, preferably 1 to 3 carbon atons, an aryl

group of 6 towldgsspseef erably 6 to 8 carbon atons, an arBCHBIRISHMYUp of

6 to 10, preferably 6 to 20 8 carbon atons, an al kenyl group of 2 to 10,

preferably 2 to 4 carbon atons, an, grylal kyl group of 7 to 40,
preferably 7 to 10 carbon atons, an al kylraryl group of 7 to
40 40, preferably 7 to 12 carbon atons, an aryl al kenyl group

to 40, preferably 8 [0:15 £ 900 3 9T R ARR WYy « v RLEE A (
A) 10 0EBHITHLTO0.01~1 0EEW, HFE LRI~
SEEXOETHVSN %,

MIBAE LT, —BHICHIBHELTTLICEEGEINS D
DEELERBTBZIENTES, BB, VY /) —-VBR, X7
TUV&\NE%EQ@\EWUV@HEmﬁ\:hé%mﬁﬁﬁ
OEIEZREZRAFTI VBAYIL, RAFTY VBEHR., XT7TY
VEBANYILERBIRATFAERLENBTOoN S, MMITBAIR,

Fafi AL oo VREESHE (A) 100 EEHIIHLT,. 10,

EERUT. FE LR IEEHLUTOETEER V5N %,
FEUEBBAR., IHRDEBRBRSEOMBGELOEERERRT
25DTHD, HHEAEEBRRXLEW. E3/T I v{LEH. Kk
BESH () E4K. 2EKBEBRENRET SN S,
FBAZAEMELTR., VDFFIRXDOTT— b, ITFN
XXV )L —b, VIFNRAXIFTU V=P, VT TFNR
ZIS5H L —bPEDOITNFNRAIANRFIYUV-NE,, VTF
WZRZVAFNVIL—b, VTFNRXIETIF N2V — b,
STFNRAIFVANRUI— b, YTFNRAIAPFY AT
N2lbIZ—b, VDTFNRZXSI V= PbAFARVIZ—-FFOVT
WFENAZRVIZ— MV, VTFNRXIATIFNFE TV —
F, DF I FNRXIFI2FNFATYIVL—-PEDODITIHFILZR
ZOFAZYVAV—F R, VTFNRXISTYNANATF R,
TIAIPFNRAXISIINANATF FEDITNVFNRIT AN
HTFERE, VDTFNRAXIFFTETF—b, VIFNRIXIFF

of

8



atom preferably chlorine. R3 and R4 may be the sane or
different, and are each 5 hydrogen, a hal ogen atom preferably fluorine,

chl orine or brom ne, an al kyl group of 1 to 10, preferably 1 to 4
carbon atons which may be hal ogenated, an aryl group of 6 to 10,
preferably 6 two®ssmedbon atons, or a group of -NR[err], PCBRPeRI00315
-CSiRerr], -SiRerr] or -PR[err], where Rerr] is a halogen 10 atom
preferably chlorine, an al kyl group of 1 to 10, preferably 1 to 3
carbon atons, or an aryl group of 6 to T 10, preferably 6 to 8 carbon
at ons. R3 and R4 are each particularly preferably hydrogen.

o0 5 T 05 0 $AT% O A SR DL LAY Y LR 55y Sy G P
e e oSSR LA A D 9 PIRIEY e g AL ] e
e pgenated T ERR 2o 7 M Ph e 2 PR S PRLH R LYY
NAT P AAREFYU-ME; VTFAE RO FYyRX70) R
OITAFINERaFYRAIOY FE, DT FNAZANTTF
—PEDITHNFNAXANITTF— R, TFNVRZIYSH L
=M FIFNIXXPIII V- EDOTAUFNRZXPYISY L —
FE, TFNVRXPMYRAFUT VI —=b, TFARZMYE2F N
TVEZ- P EDTAUFNVNRA MY LI - E; TFVE RoFy
ZZV70) FEDTAFIEFoFyRZXV 20y FE: PR
VINARZXFIFNR VI =P, PUNRNVINAZXLIAFIR VI —
FEDODMNITISINFNRIARVIZ—-PMH, VDX 7 F VATV IZ—
PRYT—RBEDOITAFNRAAXR U - b RY T —FRENET
ohb, FBAXELEBIE. (A) FTHEABI LI+ VREESK
1 0 0EEMMWITHLT, 0.01~1 0EEH, FE L. 0.1~
SEEWMOHSTRHWONh S,
BIRTIVLABMELTREGKNIZR, PUZTFALT IV, IR
FATOENT IV, YTFATOELT LY. NN-DAF N Y7
OANFHVEDE/STIVE; MV FLyIYT IV, LN LN -
FIYSAFANZFLYITIV, NNN N-FrS2FMTasny
L3VF7IV NNN N-FrSAFAUANFHFU-1,6-VT7 I VE
OZ2T7IVE NNN N N N-NFFLFIIZFV /MY TS
Y NNN N N N-AFFLFAITab LYy MYy TPI v, FFh
SAFANTZToIO EDOPITIVE NN -IAFAERS I,



20 preferably nethyl. Rlerr] is [err] 30

41 =BR[err], =AIRerr], -G-, -Sn-, -0, -S, =SSO =S(err], =NRerr],
=CO, =PR[err] or =P(O R err], where Rerr], Rerr] and R err] may be
t he same or different, and are each hydrogen, a hal ogen atom an al kyl
group of 1 towides/pssferably 1 to 4 carbon atons, nore PCT/IP98/00215

78

N-XFN-N-(2-VAF VT II))-ZFNERSDY, N-XAF I E
WERY VY N-WN N-DX2FNT7I)FV)-=NKY v, 1,2-9
AFNALIYIT—-N, L4-DF7HFEY 7 o-[2.2.2]-F 2%, 1,
8-V 7HEY 7 u-[5.4.0]-T- V7 Vv FL v EO0BRTIVE; VA
FNTI)XY) =, XFNTI)IPLF )N, DAFNT I
JIrFvxE ) =N NNN-VYXFNTI)2FNLY ) —
W7 IV N-AFA-N-@Q-k FoFrzFl)-EXFD Y, N-(2-
EFaFVIFN) LK) VEOTNIA-NATIVE,, FPU R (
IAFNTI)) AFNT2) —NEDIz)—-NTIVE: EX
@-VAFNTI)XTFN) 2—=FHh, ZFL Uy TYa—-NEZR(S-
DAFN)-TI)ToBlZ—-FNEDT—-FNT I VE,; 2- (D

i

AFNTI))TFAMTZ7IV0—F, 2-(JZFNTI)) ZFN
T2V Vb= 22(DAFNTI))ZFNR2AITT7VDL—F, 2-(D
J)Y ZTFNXEZ 7Y VL—b, 2-(ITFNTI)) F
WFP 72 Ub—=b, 22(DPFTFATI)) 2FNLFT7Y -, 2-

IFNT

144

]

(PAFNTI)) TabEANTI2UNANTIF, 2-(DAFNT )
TOEN AT IYVATIREOREIRT IV ESHERARAYA
Eéfﬁ:ﬁ%fbé@mf%ﬁ%néa Fhe, E3IH/MTIVIEEABELLT,
EIRTIVEEHFIVI4V (X)) EABROIIUNBLFILED
EBTBZILNTES, E3IBTIVEESEF VI 4 v (%) ES
i, 2ERDSVWEBEHLORREFERFCARAMCHIWIEE
QB IRy I/ EQAELAATNLCANNEEA L HE, B W
BREIBTIVBELZRTAMEL IS9P LTWE2BEEF L.
EIRTI/VEEFTHACEAHOENC 1 ~50ERB%TH 5,
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5 preferably nethyl,-a fluoroal kyl group of 1 to 10 carbon at ons,
preferably CFerr], an aryl group of 6 to 10, preferably 6 to 8
carbon atons, a fluoroaryl group of 6 to 10 carbon atons, preferably
pent af | uor ophenyl, an al koxy group of 1 to 10, preferably 1 to 4
carbon atons, waspsgaissl arly 10 preferably nethoxy, an al kenpCT/ERBORLHf 2
to 10, preferably 2 to 4 carbon atons, an arylal kyl group of 7 to 40,
preferably 7 to 10 carbon atons, an aryl al kenyl group of 8 to 40,
preferably 8 to 12 carbon atons, or an a7$<yl aryl group of 7 to 40,
preferably 7 to 12 carbon atons, or Rlerr] 15 and Rerr], or Rerr] and

bonded a 1inge @ £5 5% ST S TEEET JeTdnPubiey A Holter CRABE
s R err R o) LBR A REeaE A g AEE BESIERY AT VI T
OR e s o r 2R Y R FEY AT CRE SV HdY B ept and
BOLIREIRT I VEAHOI B, L&-VTFEYZo-[2.2 '
2]1- #2723 v FELLAHAVWLONE. EBI/T I VeBiZ. F82
B LT v REEAK (A) 10 0ERMISH LT, 0.01~
1 0 EER. FEL{(RBOIO.05~LEEFDOHESTHWVLoN 5,
KBESH () E4GELTRGNIR, =FL Y -BRBRE=
NREESHOYy VW S FRECKBEEZERF TSR I TSIV U,
BEFREBIIABEZFIIRIA IV UV SO FRGICKBES
HETA3HBILVEAKR ; A TFREICKBREZR TSRV TSIV
VOKEY. PFRBIEKBELZRFTAIRYIA VTV VOKEDBF
DHFRECKBELFTIERIVL VESKOKEN ; =FL vV
-t RoFvzF A7 L—-rEESE, = FL Y- EFoFY
TFNAFZIV L - PHESE, ZTFLY - L ROFYFTIFNLT
7Yy L — bEHEEAK. ZTFLY - EFOFVFIFAAIYL—}
HEABEDF VUV EKBEEHFLABN{LEBLOXESLSHE ;
RNO®YIFATs700b—h. EROFYZFANAF I L — b,
ERoFYt27FATI290—b, EFoF Y 2F L2570 L
—b%mmﬁ§§ﬁ$ﬁwm%%%757bbtﬁu:%vy\ﬁ
J) oLy, xFLbY-a-FV724 VEEEEK, ZFLVY - a
“F VT4V RYZVEKERKEOTST7 MREFV T 4 v ()
EAGRTENRBFONE, ChoDHbE, 2 FREICKBELZRT
ZEYTSIIIVOKEY. P FREICKBELEFTTZRIV AT



sanme neani ng as-described for Rerr]. m and n may be the sanme or
different, and are each O, 1 or 2, preferably O or 1, and mn is 0, 1
or 2, preferably 25 0 or 1. Particularly preferred

nmet al | ocene conpounds satisfying the above conditions are conpounds
represented woosntMothe following fornmulas (i) to (iii). PCT/JP98/00215

42 [err]

80

LYOKEMHREFE L, KBRESHE (£) EAKEEET 5L,
MEBEI LY VEERENORBELOEERFMESES LN
cE3, kBESH () E4HIE. EE (A) FEABIL I 4
S RAEEAKk] 0 CERFIH LT, 0.5~2 0 ERE., Fx LI
H1~15ERBBOAATRAVONS,

SEABMEDE LTRERICI, ABET LI =Y 4, KBRES
yirywh, KBAEINLY T L, KEBE, KB Xy LR EMNR
EFOND, HTh. KBIET LI =9 A, KBS T RS AN
B2 L. B kBT Z XY T LNEE L. &BABREDIL.
EE (A) REREAL I VRZXEAKL 0 0 EEHITH LT,
20~200EEW, FELWR20~15 0EER,. S oCHFx
LS5 0~150EEZEHOHAASATRHVWON S,

MEHE2RETAHEELLTR, FEKBESh B WA, BREMC
HBZRBUTOXS BHENEASNS,

FHbb. AVAY—IFF—HEDOIFF—EBL (A) T
RMEFL 74 VREEAKSL, HPBHBLT (C) RWH. (D)
BREKAH. MO LEAMBELEEE0~1T0COBETS~1
CATEMLAE. =T oA EOT N ER . (B) I
WA, DECEUTHREEAEEMBAL., o—VEE4L0~8
0CT5~3 0 MBHLUALKE, FHBL, VRVRELEY— MR
OKRMEOBEST L E2ANT 2, U EREDA VI —FT N IFHT—
ECORBEESENSA I, MKA (B) . MRELEHN. 2
M ARBICBET S LLTE B,

DX LTHANI N ARNKORAT L%, MHREBE. »



In the above fornmulas (i), (ii) and (iii), Merr] is Zr or H, R err]

and R err] are each nethyl or chlorine, Rerr] and R err] are each

met hyl, ethyl or trifluoronethyl, and Rlerr], Rerr], Rerr] and 5 Rerr]
have the sane neani ngs as descri bed above. O the conpounds
represent ed byyed susiés@ernulas (i), (ii) and (iii), parti cRCHIRISMN021S
preferred are the foll ow ng conpounds:

rac- di met hyl met hyl ene- bi s(i ndenyl ) zirconium 10 dichl ori de,
rac-dinethylnethylene-bis(2-nethy|-1-ind%hyl)zirconiun1 di chl ori de,
rac-diphenylnethylene-bis(z-nethyl 1-indenyl)zirconi um di chloride, 15

rac- et hyl ene-bi s(2-net hyl - 1-i ndenyl ) zi r coni um

vy y—o—=N, itw VARIOERTAERCREL, RE
CHABIK150~2T7T0COBETI~3045BMNBATEIL, £
R A MBEENICEAL, 150~270CODEET1~30
AEMBT I LICIDMEBDZES. MRBEEANTT-TH &
(. TEEHMERVREVLTIT->Td I, EHEZAVAVEESRK
B, MROTIBERBEEEGBICEBEIN S, MREICSITI2MEBH
ELLTRBESR, FSRE-XKREBK. UHF (BEERERE
) RF-—LBEOMBREERA NS LENRTE S,
MEHFEELT, BFR2*BHATIHEEZRATIHAR, NV
NRY—1F4—-BEOIFH—FHVTEAEL VI« VRXES
% (A) . DERIEULT (C) WRA. (D) WR&KALH. ko
LEAKNEEZ80~1TOCOEETI~1 020HMERL R,
*F—Fva-ih¥EDu—-VEEZRAW, - NVEE40~80CT
5~302BMBHELLE. SHL., YR VYRELZ Y- TFTROKXN
RMOBATLAZAYT 2, COLXS L UVLTHBES L RMKOES
TLRBHEREEE,. YLy ¥—o—, ST VACIDERT
55.%#7%6:’&3’61/\ BFHRzREgTACEICIOD AN ESN S,
BEFmOBHIE. 0.1 ~10MeV (HUVZ bo v AP
FELIR0L.3~2MeVOILRNF—-ZFTIEF.2. RIURE
20.5~35Mrad (A ¥ F» F) ( FxULCIE0.5~10M rad
KRB EIIITIIEREZ L,
EBRPRAIZANGELEFTTIMRAGRBER, TLROLX IR
MEpOEEcBELZLLD, TLREEANZRAVTEE. #ES
OHOHHMEZEELUTIMBBEEZER T2 LICLVBESNB, KT,



di chl ori de, rac-di nmet hyl sil yl ene-bi s(2-net hyl -1-i ndenyl ) zirconi um

di chl ori de, rac-di net hyl sil yl ene-bi s(2-net hyl -1-i ndenyl ) zi rconi um
20 di et hyl 43

rac- et hyl ene-bi s(2-net hyl - 1-i ndenyl ) zi r coni um di met hyl ,

rac- phenyl (meiitydshes4b y! ene- bi s( 2- net hyl - 1- i ndenyl ) zi r CREW/PES/00215
dichloride, 5 rac-di phenyl -si | yl ene-bi s(2-net hyl -1-i ndenyl ) zi rconi um
di chl ori de, rac- net hyl et hyl ene-tt})izs( 2-met hyl - 1-i ndenyl ) zi rconi um

kMBEORGTLICHBELZBR LRI, ZRETLENMKT 5
CLICXODETEMBGBET T 2NMBEYREBERZB LI TE S,

MEYE - RRMROEATLOBEICE., —BRIZECHVWO
TagE., REXAETI2VNEEREN., = FUHERRHE.
RYZRFUBEZER., VU VEERER. TLVF vy FERIER
BE. ASIVEEREBH., YUo-UvEEBERBRBRAIEEZAVWSEC
EMWTE S,

Y ARERBEE. ROX3SENTHE, 77 ) VE. £
Y2y VBB IASOZRAFNVNEEREREL, BT WLHEE
M OO /) v —tOXBAICL-THEXNHEZEBAT
O, TRBERES. ALEALTI=RX%:2B %, Bohik
ZFREBZ BT RiE, TEHA, F28E,. 2O0OBRMAEH
mEsh, REMETCReINEL, TOFEEI Y- L
T, F-REBEMATCZFANELTERT %0

RY)IZRFVERREBE., SHET VI -V EZREREOER
ALV BONARMARY I RFMCE VAW EEERS
TCEATARIETHZ., SHT VI RELTRIFLY T Y D
—ﬂ‘ﬁl?by703—»‘FUI%DVYU:—N\TUEV
vV a—-ARERBLOh, FHERELUTREKRI S IVER. &
mvu4y@‘7v»m\7ﬁaz@uaﬁmm5n\E:wm%
MELTRRAFLY, X720 VBBEENAVONSE, TNHDID
bFoblLuysya—i, BK7INR, RFVUVERLB (AL
oNb,

LY UBERRBR., —BIERYAA VYT ERY LN



di chl ori de, and

rac-di net hyl sil yl ene-bi s(2-ethyl-1-indenyl)zirconium 10 dichloride.

These netal | ocene conpounds can be prepared by conventional |y known
processes (see, for exanple, Japanese Pat ent Lai d- Open Publ i cation No.
268307/ 1992) . wooessises | N the present invention, a bridge typer/moansision
metal conpound (netal | ocene conpound) represented by the 15 follow ng
formula (B) is also enployable. [err]

CEHEORBKIVBRELARRT3RMTHD., —RBL_KE
BHh. 70w 7BLIVYTR— b ERVERERB S5 5,
25 VHEBERBRBRER. 75 ) VT —FNUEZTF IR
SIVBEETIAEMBIE. TFVEREMELRELELEDET
MELSCEIRBTHB, 77 VEBAIEIR, BBt Ulm. YN
BEOALEHME - REEHEHTCEREINRTHE33DRAVWON 3,
yya-—vEEZRERER., vV ao—-UvEEBELE. TALFF.
BEY, J2/)=N, TZUN, #5330, 9VIVETERLE

v a—-UBBEBEAIEIRBTH B,
ChSSBET7UNBEREN. A5 VEERERH., Ry 2
FABBRRE. LY UHBERRE. Yo - VHERRBER
W3 EBRBEOEBBEICEOh, BRIty Ly UBEREN., YUY —-V
HIEZRHARBOBRERNENZIOTHEE LU,
LROXSUBRBORGERELTR. XU — 12X 3R & 17,
BIEBO. 0-5—KEERHEAE, WTNOFEERALTHE
Vo
BEOES k. REHOEMEIICE LTRSS T & A
THo,. HFItHBRAVWYE, EE1~500umBETH S,
COLIREEMBGELE T AMBBRBEKIE, 9 2F -+ Y
9T R7P =755V Frvai, BRULOBBHELERE.
VUL DT HRry b, BT Ry o b, KEVRAY v PR ED
BERHHLLCOHBICAVWR I ENTES, £/, MEHEKE &GN
REETHIBEIE. RM. 2vva v, y—y v 7HEE
DRABREANBEIENTE S, '



20 In the formula (B), Merr] is a transition netal atom of

G oup 4 of the periodic table, specifically, titanium zi rconi um or
haf ni um 44 Rlerr] and
Rlerr] may be the sane or different, and are each hydr ogen, a hal ogen
atom a hydr oome bssisgroup of 1 to 20 carbon atonms, a halrogermuers

hydr ocarbon group of 1 to 20 carbon atons, a silicon-containing group,
an oxygen- 5 ~containing group, a sulfur-containing group, a nitrogen-
cont ai ning group or a phosphorus-cont ai nigtg group. Exanpl es of

t he hal ogen atons include fluorine, chl orine, brom ne and i odine.

Exanpl es of the hydrocarbon groups of 1 to 20 carbon
FRPALGIXRODNBEBEZATISNMHEDEBEROMBOERIZ. &

EOFRfAMEF VL I+ VRFELEEGEK (A) ExFLY - a~-F L7
4 VHEEGKTL (E) EHhoHBEF LI VRIS —HK
BOMBEDOEHMICHHELNBR IO THRAIRBRETLEIFEOR
fBEREL LI+ VREESHK (A) BXUZFLVY ra-FVL T4y
vRESHEKTL (E) &, (B) miRA. (C) #MHEL XU (D)
BRKMAEAPSBIRINSDVUECK LS I BOBAMEN SR EF LT
A VRISRAMT—HBEBOMBRDORTIcMBERR TSN TR
P2REETHD. 7. FRPLFEIZEMHELZFTTAMEDR
BERIIAVWONAIERSICDOWTHET B,

ARETHVWONAREMEL LV 4 VEHRHESE (A) X, B
EREfMEI V4 YR{EELSE (A) LRABOXELKTH 3,
FRPTRABHUELL 4 VERESEK (A) oxFL Y (i)
DoBHhNIBREME, REFEFESNI~200a—-FL T4V
(iv) poBEIINIBREMEDODEANR (ZF LY/ a—-F 1 T4
V) M95/5~55/450fEAKSE L, Boh 5 MEMI,
BRI, EEERCEND, £, BEEC=LEEW (ii)
PoBIMNIBRECNOTESNUNEWERNICHALBGOASIMERY
B, BEN (REFFELY) BROFYE. BEESHE. WEFHEc
Eh 3,

., (A) FfaMEAV I+ U REESGGEOIVRMGIZ. BF
1~50, FEL(RE5~35, XOHFEL(IELI0~30, 25
WKIFEF LRI S~25DEBRIZHBZ I ENEE LWL, (A) R
BAKFL T v RREABO IS RHANEBEAICSS L. I



10 atons include al kyl groups, such as nethyl, ethyl, propyl, butyl,

hexyl , cycl ohexyl, octyl, nonyl, dodecyl, eicosyl, nor bor nyl and
adamantyl ; al kenyl groups, such as vinyl, propenyl and cycl ohexenyl ;
aryl al kyl groups, such as benzyl, phenyl ethyl and phenyl propyl; and
aryl groups, swedsisidd as phenyl, tolyl, dinethyl phenyl, trinRCHIRPHEES|
et hyl phenyl, propyl phenyl, biphenyl, naphthyl, nmet hyl napht hyl ,

ant hracenyl and phenant hryl . Exanpl es of the hal ogenat ed

hydr ocar bon groups i ncl ude t he abov&s exenplified hydrocarbon groups
which are 20 substituted wth hal ogen atons. Exanpl es of the
silicon-containing groups include nmonohydr ocar bon-substi tuted silyls,
such as net hygsiigrizard, | 5 cphedindidp i | dihdiiiac 2RI ZHER BT + B 1Si | v s,
such as di nret hyl silyl and di phenylsilyl; trihydrocarbon-substituted

25 silyls, okl aqiys ddnk ly@Eshl Blo, triethylsilyl,

(E) 2F LV -a—-—FVI4 VEEAHKTL

(E) xF L v -a—FVI4 YHREGHITLR, ELULTxTF
LunoBrnsBRENEa - T VT4 U SEDINSBREA
EhoBRENZIN, SOCEBREMLLTRIZ VRS ZEEFL
TH Ly

a—FALVI74vELTHR. REEFEMRI~8Da-F VT4V
REWSH, BEBICR, YoblLy, I-TF U, I-RUVFUl 4

AFN-1-RUYF U, I-\FE/, 1I-FI7FU/BEXETSN, B
NTEToELVY, I-TFUREZL(AVSN S,

(E) zF Vv -a-*V74 VREGURTLEBRT STV
VHhSEINIBREMEa -V 74 VvHCEDINSBHREMNE
DENMNM (FLY/ a~-F VT4 V) E. 50/50~95/5,
BELLIRS55/745~93./7, 3okFELIEFEE60.740~
91/9TH 3o

e, RV VRS EUTR, EHXRFV UV FRAVGH. BE
Bk, LANFH IV, 5-AF L U-2-J VENLRY, - F
VFU-2-J N ENZRY, 5-EZN-2-) VRNV, -4 TN
ZW=2-) VENR Y, IV I2aRvFIVTY, YioxriIxT
VEXURRE (iv) EXBR NIV ELRFFPSZVRERET S
N2, ChoDHEMNTR, S-ZFUFV-2-J VKVRY, TV 7
aORY VLY, 8-AFN-4-2FVFv-1,7T-7+Ix v (EMN
D) BFEFLCAVWDONS,



tripropylsilyl, tricyclohexylsilyl, triphenylsilyl,
di met hyl phenyl silyl, nethyl di phenylsilyl, tritolylsilyl and
trinaphthylsilyl; silyl ethers of hydrocarbon-substituted

45 silyls, such as trinethylsilyl ether; silicon-substituted

al kyl groups, waussisis® trimethyl silylnethyl; and silicon- PCHIRIS 00243t ed
aryl groups, such as trinethylsilil phenyl. Exanpl es of the
oxygen- cont ai ni ng- groups i ncl ude 5 hydroxy groups; al koxy groups, such as
met hoxy, et hoxy, propoxy and but oxyBéaryl oxy groups, such as phenoxy,
met hyl phenoxy, di net hyl phenoxy and napht hoxy; and aryl al koxy groups,
such as phenyl net hoxy and phenyl et hoxy Exanpl es of the

sul fur-cont ai ni mew@@#ﬁﬁtﬁu@eﬂh@%@#méﬁﬁﬁﬁﬁﬂi 0.1~1 0=
W%, FEULBOL5~TENY, S5THFELE1I~5EIL%
DEETEBENTVARIEREE L, 1l ho DI EHXKEEKY
TUNSCHEINIBRENEERFTSF LY ra—F L7403
BEA4H4hTL (E) O3 VHRMIEX, 1~50, HFExlL<E4~40.
XoIiFFULLRE~30D@EHICHAZ LENEE Ly

ARPACRAVWONBZFLY -a-FL T4 VEEAKTL (E)
D135COFAY) VEEPFPTHMELL-BESE (7] 2. 0. 8§ ~
5dl/g. U IE0.9~4dl/g. S5ICHFFE LRI 0~3dl/g
THd, COBMBKEE [n] AN5dl/g2BZBE,. AV I4 VR
SR —HBEVOMBEERLIBHICHD. —HBREE [7]
A0, 8dl/gRBIAB L. BONSNKBOBERENET T 34
Mizd 3,

(E)zFUlLryra—-FVI4 VEEEG|RTLOL—=—HKEM
Lise (100C) B, 10~250,. HFFLCR40~1500D
WECHBEEBNEFEZ L,

SOXIT(E) TF VY- a—-F VT4 VHEGHRTLZRS
TAHE, MEHDOWBESM LT 3,

s (B) . MM (C) b LXUBEREKAEF (D) & LTI,
HRLAKODLDONRRAWSHh 5,

In 52 4

ARPRIZAMGBLEEFTIMEOREELBR T 5 NHY
i, EREOX5% (A) FEEMEA VI 4 VERXESKRI LT (E)

IFVYy  a—FVI4 VvEHEBEEETLNINSLBZT VI 4 VRIS



10 wherein oxygen is replaced with sulfur in the above- exenplified

oxygen-contai ni ng group. Exanpl es of the nitrogen-containing
groups i ncl ude am no group; al kylam no groups, such as nethyl anm no,
di et hyl am no, diethyl am no, dipropylam no, dibutylamno 15 and

di cycl ohexyl anwoos3sed aryl ami no or al kyl aryl am no gr ouPETIEWMA215s
phenyl am no, di phenylam no, ditolylam no, di napht hyl am no and

nmet hyl phenyl am no. Exanpl es of the phosphorus-contai ning groups
i ncl ude phosphi no groups, such as dBffet hyl phosphino and 20

di phenyl phosphi no. O these, Rerr] is preferably a hydrocarbon
group, particularly preferably a hydrocarbon group of 1 to 3

Lo SLor YA B MR, Ik G0 STy i ookn o
group of 1 toBEcArHuE AWMEE) = Fpevhyla etihyl Jor prifEia &= A & .
(B) mEE#H. (C) @HH LT (D) BEREACHH»I»SRIIN S
LI BOEAFMEIGRBFTLVLIA VRIS AT —HEK
MEmMERTA-Eit-THBON 3,

MET LI VRISFAMT—HEBTHE TR, FfBfESTL
T4 VvERRESEK (A) ExF LY -a—-F VT4 VHESETL
(E) toEEH ((A) /(ED))H1/986~9010., %
FLIIR2/798~8020, SHOIKHFLLIZ2/798~T70
/3 00HAKD B,

(B) mMwAIE. 19 FLRB AT TREEHTHBEEEITII,
(A) FEfEA VI 4 VR2*XESHEL (E) 2F VY ra—FV
T4 VHEABRITLLOGHE]l O 0EEWMITH LT, EFO. I ~
1 0 EER. FELLERILS~LEEHPOETHWVWE I LNTE S,

F A (B) PERERAEYTHAHEA TR, (A) ffawm
WAL I VREBESBKLE (E) 2 FLY-a—-F V74 VEES
hTLEOAFHEL O OEEHCHLT0.05~1 bEESP, FF
LLIZ0.15~0 EEHDODETCHWSE I ENTE S,

(C) WAz, (A) FRamgt vy v REBLHG4LE (E)
IFUVY - -a—-FVI4 VHREGUTLEOEHEL 0 0 EERPIC
*‘TL'C\‘:EE"%’S 0 0EERUT. FELIE10~300E&KE.
FOFEL(RIO~200EEHOHATHVWoN B,

(D) mR&KMEHIZ, (A) fafnt vy R#FxEEHK L (E)
IFLY - a—-F V74 VEEAGKITLLOAFE]L 0 0 EERII



R3, R4, R5 and R6 may be the same or different, and are each hydrogen,
a hal ogen atom a hydrocarbon group of 1 to

46 20 carbon atoms or a hal ogenat ed hydrocarbon group of 1 to 20
carbon atons. O these, preferred is hydrogen, the hydr ocar bon group
or the hal ogemwateaBisupdr ocar bon group. At | east one conbPREFRSA02T
Rlerr] and Rerr], Rerr] and Rerr], or Rerr] and R err] 5 my form
together with the carbon atons to which they are bonded a nonocyclic
aromatic ring. Wien there are 8w or nore hydrocarbon groups or
hal ogenat ed hydrocarbon groups, excluding the groups for formng the

g{[rgm ! fsr;ngu\ g{]ﬁ/‘ugﬁ%log?r%ﬁggﬁ%r%:ﬁc& btddt 5 202 Yo O B s ihd # When
FLCIE10~150ERF., S5XHFFELR10~100ER
HwOETHWON S,

L7274 vHRLSRMe—#HEBHE., (A) FEMEFVI 4>
FEBEAUSIV (E) 2F LV -a—FL 74 vEBEASKRTLLE,
SAEIZHELET (B) WA, (C) #MEABL XU (D) BR&KAH
PoRIINBAVHELED 1 BOMEHEEEEL, NN Y =3I F
e, 2= = A VI IABEDL VI —FT N IFY—F
CIABAREORERATOHAETERE THAIEILLIORET S S
ENRTE B,

(B) MEHAEER VWAV I4 VRIS —HRON S
ESAENETACR. AE—RoTLEZNWTAEELRMEICT. K
MBEOEAETL (FV T4 VERLZFRA M —HEY) 2—EHEL.
RICCDEATLEEN TABRICRBULABICNMEETZIRLX
Wo MAEAEELTREFREZRBHATIAENFRAZIN S, |

(B) MBAEZELAVI4 VRIS AMT BB oMHED
éﬁé?éﬁm\ﬁﬁ—ﬂmjAémmTététﬁﬁt\iMW
PEETL (FV T4 VYRR be—#ARY) #2—EHRL. K
o ORATLEERTABRICIERBUALBIIMBEZTHEIE I L,

REARPTCRHRZRRNMKOEATLIZR, FEOFRETEST LV
T4 VEREBAK (A) . ZF LY ca—-F V74 VHRESGKRITL
(E) . K (B) . #%H (C) X UHEREK(MAF (D) <
AT, mMWwRESN. MuEphF. mAK., KHELESA. BB LEF,
BAF ., MIBF, WREKEH. WRLEX. FEBHLA. FaH,



aromatic group, it is preferably hydrogen. Exanpl es of the

hal ogen at ons, the hydrocarbon groups of 1 to 20 carbon atons and the
hal ogenat ed hydr ocar bon groups of 1 to 20 carbon atons are those
described for Rerr] 15 and Rerr]. As the ligand which

contai NS a NORASHEEIs40 aronmatic ring formed by at | east RERIRI§AREELhAti on
of R3 and R4, R4 and Rlerr], or Rerr] and Rl err], as nentioned above,
and is coordinated to Merr], there can be nmentioned the follow ng
ones. [err] 20 O thesef9preferred is the |igand
represented by the formula (1). The aromatic ring nmentioned

above nmay be gbqti GEMRHI. TN — I v VBRI EOT LEAR ., HEMNGE
LOFEUBBHRLESE, FRFOEHWEZELOLLVWERATEST
5T EMWTE S

MHEERME LTI, WREABObOBEF Sh, (A) 7
AL 74 VEEEAGKLE (E) = F LY a—-F LT+ VHE
LR TLEDOLEHELI O CEEHICHLT, 1 ~20EEHW., ¥
LL2~1 0EEROETRHWVWSN %,

FEFE LTI, WIRLAKObORBETF O, (A) FEWE
FUVvI4 VRIXELSEKE (E) =z FLVyea-FLT4 VEHEGHK
TLEDAHEIO0O0ERSIcHLT, BE300ESRUT. K
FLLIR10~300ERB. 2o FL{E10~200EE
BOETHWON S,

BAFELTIR, BIRELABobORBE T SO, (A) FREMNHE
FULI4 VEREEAU]E (E) 2F Ly -a—-F V71 VRESK
TLEDEHBLIOOEEMITH LT, 0.5 ~3 0EERHFZ LS
BR1~20EER0RTRAVWLOHhE, COLINBTREEBHEZSH
jéiu74y%15xbv—ﬁm%bem\Eﬁﬁﬁiﬁow3
~0.8g/cn® ODERBREREHEETEIIENTEZ S,

FRMAMEELOICEEABHNERVEI L LTE, REBHALZH#
Bi2e. BRAFKOLBREEOCRT. 2R EE. KIVOH LT E
DHBERHB. cOXIURRPHLLTE., YIFLE, 750
M. 257V VEB. L 2 BREOETRER. REFRZOFEHK
RwERBFONS, BEBAIE. (A) FfafiEt L 74 Y RFAE
BHhE(E) TF LV -a-F VI VEESKTLLEDEHEL



25 wth a hal ogen atom a hydrocarbon group of 1 to 20 carbon

47 atons or a hal ogenat ed hydrocarbon group of 1 to 20 carbon

at ons. Exanpl es of the hal ogen atons, the hydrocarbon groups

of 1 to 20 carbon atons and the hal ogenat ed hydrocar bon 5 groups of 1 to
20 carbon at ong dsBiseubstituting the aromatic ring are POCRSERSON2LTr | bed
for Rlerr] and Rerr]. X[err] and X err] may be the sane or
different, and are each hydr ogen, a hal ogen atom a hydrocarbon group
of 1 to 20 carbon atons, a hal ogenaged hydrocarbon group of 1 to 20

10 carbon atonms, an oxygen-containing group or a sulfur- cont ai ni ng

group. 0 0EBMIIHLTO.01~1 0EEHFE L0 I ~5ERR
. oBRTAVLN3.

MTHMELTE., —BHCHIHRME LTI LICEASNG b
ODEESERHTZILNTE3, BEHBIICE, VY /) - IBR. X7
Ty VB, NVFIVE, SVYVBELEOB, ChomREWR
OEEZERTFTTUVEBAIOL, RFT7Y VERESR, XFTTY
VEBANYYILERRIATFVELEREFoNn S, MIBHAII,
(A) FiaRIEA VO 4 VREELSGHK L (E) 2 F LYV ca—F U
I4 VEEAKITLEDEHEL 0 0EETITAH LT, 1 0EER
PUF. FE LR EERLUTOETHEA VSN %,
EEHKBRAE, IRDLBRLLONHGBE LOEERLRRT
ZHEERLTLIOTHY, REARARIXIMLAH. BIRT 3
vikA4., KBESH () E4K, 2EKBRAABLLEREY oL
%0

EMAAMAMELTHR, WIREAKEOLOAPET S, (A)
FafEL L4 VEEEAGKE (E) 2 Fb Y ra-F V74V
HESGURTLLOAFHE]I O 0EEMIcHLT, 0.01~10ER
W, FELR. LI~ EEHOEHESTRHWVWLN S,
BIJ/TIVEABHELTR, Bt AROSONET SN, (
A) FfafigEr v 74 v R¥EEAKELE (E) zFL YV -a—-FVL7
4 VHBEARTLLEDAHEL 00O EERHIcLT, 0.01~10
EER,. FFULIR0.05~5EEHOHNATHVoN %,
kBEESH (%) E4KELTR, WELRABROODORET S,
(A) Fafuit+ Vv o4 VREXESGHK] L (E) = FVYra—-FV



Exanpl es of the hal ogen atons, the hydrocarbon groups of 1 to 20
carbon atons, the hal ogenated hydrocarbon groups of 1 to 20 carbon
atons and the oxygen-containing groups 15 are those described for R err]
and R err]. Exanpl es of the sul fur-containing groups include

t hose degossispsad for Rlerr] and R err]; and further sul?ceiegiogtoups,
such as net hyl sul fonato, trifluoronethanesul fonat o,

phenyl sul f onat o, benzyl sul fonato, p-tol uenesul fonato, 20

trimet hyl benzenesul f onat o, triisobutylbeﬁ}enesulfonato, p-

chl orobenzenesul f onat o and pent af | uor obenzenesul f onat o; and sul finato

groups, such as jpeybyise@ i nat.ok P&y E Ul 0 0B #8 (< X bahzydssl+~ pago,

p-t ol uenesul fi nat o, trimet hyl benzenesul finato and

D" 020 cart o T O i Va eht' nal ogenat og. hydf ocar bon gr aup. of

1 to 20 C%*ﬁamfm raldrvgl el 284 Fahachnbaligng Jtoup.(A) F
Rt L4 VREESKE (E) zFV Yy ra-FL T4 VvE
BEARTLLOAREL 00 EEHITHLT, 20~20 0 EEI,
ELLIE20~150EE, 2ot FFLIR50~150E
BEROEATHWVWON S,

M s S ETIHELLTRER, BFIKBEShLTWA, BEHIC
BHZEUTOLIIBRFERER SO S,

THbb, "R —-IFF-REOIFY—FZH (A) F~fd
AL 74 VEEXEBEARBLXUT (E) 2 F VY -a—-FVT 4V
£ELET L, BERELT (C) A, (D) HRKMAAH. fi
OTLESHILEE280~1TOCOEBETI~1040BERELL
“%. A—Fvo-niREou—-NLEHH. (B) MEH. LBIK
CTHEERN+*EMEAS L. - VEE40~80CT5~30
SEESELI-%. 2HL, VR VRELR Y- PFPROKXKNKEDOES
TLERBET S, BB EROA VI —F N IFH-—FTCOREEE
7J§.45:L\%%G:li\ mEEHl (C) . WHMREHN. BRI EEREIC
BETB3LbTES,

oL LTHABI W RIROBEETLZ, WHREBE. »
Vv ¥—o—n, FRETVIACIHDBERTAEBRICKEL. KB
ERBIZIS0~27T0COBETI~302BmMBATEII., £
HREDENBERICEAL, 150~2T7T0COBETLI~30
SEMBATLIILICEIOMEDEZES. MRRBELEEATIT-Td X



di val ent gernmani um contai ni ng group, a divalent tin-

48 containing group, -0, -CO, -S, -SO, -SOJerr]-, -NRerr]-,
-P(Rerr])-, -P(O(Rerr])-, -BRerr]- or -AIRerr]-, where Rerr] is

hydr ogen, a hal ogen atom a hydrocarbon group of 1 to 20 carbon atons
or a hal ogenatvedotiyndsoocar bon group of 1 to 20 carbon atons. PCEIP98/00215
Exanpl es of the dival ent hydrocarbon groups of 1 to 20 carbon atons

i ncl ude al kyl ene groups, such as nethyl ene, di met hyl nmet hyl ene,

1, 2- et hyl ene, dlnethyl 1, 2-ethyl ene, 92 1, 3-trinethyl ene,

1, 4- tetranethylene , 2- cyclohexylene and 1, 4- cycl ohexyl ene, and

| al kyl 10, |
di phenyl - 1. 2. & P%ﬁ%‘ﬁ%%“ RugRre T "%‘wirﬁﬁﬁéﬁm% AR EArY:
hydrocarbon g e TEREERENCERSN S, MRBICE 3RS

ELUTRBER, V3 AE-XHHK, UHF(BRBEREHRIE).
AF-LBEEOMBEERVE I ERTE 3,

MEAHEELT, BFRE2BHTIHEERATEBER, NV
R —IFH-REDIFF—FAW (A) Rfgfik+ v 74 v %
{£EAGKBIVC(E) 2FLby-a-FL 74 v HBEESETL, &
EIZHLT (C) WA, (D) BRR&KAEH., oT LEAH L L
#80~170COBET3I~104BERBE LK, £—F v o-—
N EDu—-NEERW, O-NVEE40~80CT5~304H
BEgUL, 2L, VRUVREFLB Y- PROKXMBEORS I L
RMT B, COXDINUTHEINAAXKMBOES T L ITHHK
B, AV y¥-o—ib, FERTLVRCIOERT EBRIIRE
L. BEFREBHTHIEICIDMEDIEONS, EFROBH
2. 0.1~10MeV (2AFxZVLZborvEAP), #FLLIRO.
83~2MeVOIRNF—-%2HITI3EF%. ZRIRBEHN0.5~35
Mrad (AFF v F)  FELLIEZ0L5~10M radicid &1
T EREE L,

ARPIIFIZENHEEZAI2MBOREER., TLOLS I
MEHMOEBICBEZLILD, FRAREBEREZAVTEE. BlESE
Dt OBHEZEZLTMHBEEERT A LICLVBONE, F1-,
KMBOBATLICMBBEBELZER LRI, ZEBATLEZNMWET 3
SERIHOEXAMBELFTTANMBEIREEE2BEILbTX 3,

MEBDEFRERMWORESTLOBRE TR, —BICECAWS



groups include the above-nentioned dival ent hydrocarbon groups of 1 to

20 carbon atons, which are hal ogenated, such as chl oronet hyl ene. 15
Exanpl es of the dival ent silicon-containing groups i ncl ude

al kyl silylene, alkylarylsilylene and aryl silyl ene groups, such as
met hyl si | yl enevo shizzshyl si | yl ene, di et hyl si |l yl ene, PCT/IP98/00215

di (n-propyl)silylene, di(i-propyl) silylene, di(cyclohexyl)silylene,
nmet hyl phenyl silyl ene, 20 diphenylsilylene, di(p-tolyl)silylene and di(p-
chl orophenyl )silyl ene; .and al kyl di silyl , al kyl aryl di si |l yl ene and
aryl di silyl ene groups, such as tetramethyl -1, 2-di silylene and
tetraphenyl - 1 2vdBsii il ene.& 2127 7 U NERdER B R, thed & WlidStR R & .

ger mani um cont ai ni ng groups 25 i nclude those wherein silicon is replaced

Wi th germani ugtinz 2 7 JUUHEE 3 & B oedt Losted il 3k vt si 171 dod- g ol g
o BE, A5 VHEREN, YVao-UBERBBLEEZAVWSEC
ENTE B,

INSHIBTZVIAMEBERRB. 231 VEBERRE, Ryxx
FUBMEBREE. VLI UEERBRBERVAILRBEOBE R ICE
h, FIZo Ly U HBERBEEPBREOESFEENBRNIDOTHEZ L,

THROISUBBOBHTFRELULUTE, A7V -3,
MEBD, -5 I38BGHE, WThoFEERALTEER
Vo

BEOESIE. BEAOERHEMNICEUTEMRIEZ LT
THH, BILHBREZWE, BRI ~500umBETH 5,

FARPCRIZEAMSBLZT T3 NHBRBERIE. Y29 - b
Do, FP—-YSR53F+ RNV, BB LEOBHEIER &,
FVvADPV PRy b, B Ry b, KRBTV Ay vy b2 EOD
BERHTEOARBCAVAII ENTES, £, NHRYDETE &
RBUETHIBEITR, BWRHM, Jovas ¥, Y-V IHRE
6mﬁmﬁw5:tﬁ?§5o

wic, B BEBEARDBERB IS A b —HROBE
FIZOVWTHAT 5,

ARPFIEIRTEUBIEEARDREKRIZ., xF LY - FEHY
WA T VT LEEEGK L, MOBRTMBUBME LI SRS BT
BUHEEARDOREECBRERABRENATWS, $-FRHF K
B35 be-HROBRERE, ZFL Y - FEEE=-_NLEHS



49 Exanpl es of the divalent tin-containing groups include

those wherein silicon is replaced with tin in the above- nment i oned
di val ent silicon-containi ng groups. R7 is a hal ogen atom a
hydr ocarbon group of 1 to 20 5 carbon atons or a hal ogenat ed hydrocarbon
group of 1 towidesrzisee carbon atons, exanples of which are thBEHIPIB0021S

descri bed-for R err] and R2. O the above groups, preferred
are divalent silicon- cont ai ni ng groups, dival ent germani unm cont ai ni ng
groups and 10 dival ent tin-containing g?bup, and nore preferred are

di val ent silicon-containing groups. O these, particularly preferred

e ST PP L X RIS, sz i L Slait e < R0

REECBRENERENT S,

ITFLY - FERE-AMEAYST VIV LEESK
ARFETAVONBIFLY - FERE=NLAHS Vv Y L£E
HHlE, TFLUVEEBHRENEABEDS VY LEBEAKRTH
T, TFLVUISCHEHINIBREMNES 0~9 9ENK, FEL
C1E60~9T7TENY%, XOIFEFLIEI80~95FENKNDEMEAIZ
Hy, EBEE=NEEVHOBINIBREMLNS 0~1 %,
FEUCHA0~3ENYS., OHFEL(IR20~5ENSKOHEH
iH o
FBEHRE=-NEADHIOBINIBREMNOSHAEGHN EELEHE
Tobiunnwe, RETUEEEFARDEAARBIIA M —ERBD L.
BRELOBEUERZEILENHD, FEREE=-NVEEAMSEDID
AHBRENOSHHANRLREEHIOIB L, OB THERIE £
RIS R M- LOHERENEZEAHD., £ BTBERIE
HEWE-REIIRA b —HRBOWY V) VERFEELHH S,
F:T%?KE:»&%%&LTﬁ\X?uy;mi%wva

Ve AFNARFULIY,p-AFNVNRFULY, 0.p-PAFNVIXF L,
O-ZFNAFULY B TFNAFULY, p-ZFNXFLV/EBEDE
JHUSEBYITAUFIRFUVLY  AMBFYRFLY, T bF VR
FLv, EoNVRBER, EZNVERBERAFLN,. EZNVRY DN
TEF—bh, EROFYVRAFL Y, 0-7B0XF VLY, p-7uDR
FLy, DESWRVYUHNEOBREGFRAFVV/FEHK ; 3-7
oW TOEL Y 4T 22T Fr, a—-AFNVRFULIVIEEMR



15 conpounds represented by the fornula (B).

50 [err] R err] R err] R err] Rlerr] Rerr] Rerr] -
Rlerr] Rerr] Y X err] X err] M H H H H
H H H H Si Me[err] d d Zr CH err] H H H H H
H H WO Bishsgperr | c a zr CH err] H H PEIIPOR/OGALS H

H Si MePh d d Zr CH err] H H H HH H H
Si Phl[ err] d a zr _ 95

EiFohd, ChoDRBPTRERRAFUVIUVBEFE L,

ITFLY - FBEHRE=NEEBS VY LEESKICE, xFL YV
BIUFBRE=-NVEEBUNDa-F VT4 UREESGSHTH
Tt D& Ba-FLv74ELTR,. oLy, I-7
FULSRAFN-I-TFV A4-AFN-1I-TF, I-RVF U, 1-
NFEYV, 4_—%%»—1-/\"‘/7‘—‘/\-1—1\77’—‘/\ -+ 75V, 1-J
AV LTI UYFRY-FFRYOI-MUFEY LI-F
FSFeY. I-RYIFRY. I-AFFFEY . I-AT I FE Y,
- 24T/ 1-)FF/, 1- 242 VIR EORFRFH N
3~20Qa—-FVvIq4REFohd3, ChoDa-FVL T4V
., 1 BEBMTEAR2EUEHSGDODETRHWR I LN TE B,

REEFHNAS~200a—-F V74 vh o8N BEERIZ.
0~30V%. FELWEO0.056~30FEL% (AL, =FVL
NoBHINAWMKBENELERERFHENI~20Da - LT 4 Uh
SCEINIBRBEMLEDEAHERXS 0~99FTNK) OHHICH S
ZEMEEX U

SO TFUY - FERENMCEGUS VS LEESGKITR. f
a)‘iﬁﬁst&izi##@iﬁvl‘/ﬁ%iéénfwrx<‘ FEHEZY
Ty EUTR, 14NV, L, 4-NFHI2L U/, 4-X2F -1
B ANTIITL U, S5-AFUVU-2-J RNV, 5-F Y FU-2-
JIUENVRY, 5= aRNV-2-JNVEIVRYV, 2,5-) VEIL
+ovxrv, 1.6-v2aXx sy vy, 2-2F L V-2.5-J VEILF
Vx v, 224 7aRXZN-2,5-JNVENF+Ts, DV iZarRy

FVTU, LA IIIIY, LT-F2FVTY, Y YIORY



CH err] H H H H H H H I (p-tolyl)[err] d d Zr

CH err] H H H H H H H Si (pdPh)[err] a d Zr

CH err] H H H H H H H Cerr]Herr]d a  zr

CH err] H H H H H H H GeMe[err] a d Zr

CH err] H WHA9%3140H H H 'H SnMe[ err] d POT/IPPB/00215

CH err] H H H H H H H Si Me[err] Br Br Zr

CH err] H H H H H H H i Me[err] C oserr]CH err]

zZr CHerr] H H H HFiH H96 gmmw] a

SCIerr]CH[err] Zr CH err] H Si Me[err]
d Ti iCI—i?éf—r»]’\ iiHJ:U‘HL’- HUH7-4’—|7FF’\/HS7 Iz )Asiv & F L ~d

CI H Cerr]Herr]H H H H H H Si Me[err] d d Zr

nC[err]H[err]H’:\H‘T HY IH/@—L HEI7H VB, '(ﬁstjl\k[ﬁr‘r]? La Bl Jze U Ph
H H H H H Si Me[err] d Zr CH err]

mmnn1r4&H&WTﬁﬂﬁwf/@&@%wam&ﬁéﬁznaﬂamb

CHerr]H H H H H Si Ph}ﬂerr

cwaumwnmwaﬁﬁﬁﬁﬁmmzﬁui & B WL B e AT &,

CH err] H H H H H Si Me[err] d a  zr

CH err] H mmmkbﬁﬂ%H/ %@KE &M%%@Jxm#gAWQX

CH err] H Cerr]Herr] H HH H Si Me[err] d

CH err] H WP FyBZH(HI 0°C. M1 pifk[edr]0 1 ~ai OGIdI,Zg\

CH err] H H CHerr] H H H H Si Me[err] d d

CH err] H GHlerd¥30CH[ er 6] 0H1/Ad, B b B % B XbRel 4 3 (ﬂil/g@ﬁﬁ@&m

CH err] H CHerr]*[err] CHerr] H H H CHerr]*[err] Si Me[err] c

(er *%r R[Sjgﬁﬁgéil‘Q[Heor.r?ma’r\‘emt;ogr_l?jg?céngl ‘eaﬁﬁo%hérzit%.?Lgrvﬁgr‘;?\?eg-arlrn;?bgred
ring. Me: nethyh;FEB B0l ~0.9Rhg/phenPEEICHbH., BEIE1 25
CUTTHY, XBOFTHELAERLEZLI0%LUTTHE S
EMEHF LW, ZF LY  FEEEY-NMEEMS VvV LEXELS KD
MINBTBEHEOM XVB . REQKOEFLFL v -
FERE NS VY LEBELGHMNBEEL. BEBRAE LT3
TeFE L,
ARPTHVLONBIFLY - FBERENLAMT VY L£E
BHEB. FERE=-ICADIPSCHINIBREMNN 2B LELR
LABRMELRRT SMRBLOHER, FEHRE=LLeBD
SEMNAIBERBEMISHUTISET, F£ LR 1%EUTTH
BILNTELL, BEEBRE A A, SHEI N S HREL
R EUEER L -EEBEOTHHEIR., '*C-NMRixXbpsk
BBEIERTE B,
RiZ. 2F LY - FEREE=NLEAHS VL £EAKORES
EIZCOWTHAT 3,
ERHCHAVEIFLY - FERE-NELEHS v Y LRESK



51 [err] Rlerr] Rerr] R err] R err] R err]
H H

Rlerr] Rerr] HRerr] Y X[err] Xerr] M

H H H H H H SiMe[err] d

d Zr CH err] H H H H

H H WO 98/3154651 Me[err] C d Zr Gidrerod/00215H

H H H H H H Si Ph[err] O
d Zr CH err] CHerr] H H H

H H H gmmw]d %l Zr CH err] H
CH err] H H Si Me[err] d
a ti @J%ﬁimpuﬁ/¥mﬁmﬁﬁ‘b’ﬂd{€r—&b/&—Fﬁéﬁ%t—zb H
H H SiMe[err] d CH err] H
CWHH[HH@M%%[ﬁgmﬁbﬂﬁ%ﬁFﬁﬁ3$@W@ﬂ4$MﬁWMEHO
d CH err] H CH err] CH err] CH err]

H CHHH%ﬁ@%@@J%L&DH%?EC&ﬁfygoRN”]wdHHH
and Rerr] and Rerr]  are bonded to each other to forma

five-menebered rigg,x sespect it 5 o Mo )t iy b ifsl gRA:L 0fesylk v B v
ShTWAAFut R, Kot hoKEHTs Xy ok
VEBENGHRZCAVONSIY, FIiEBEBEBO X Yot ks
# (BBEBILEH) (a) &, ABTNI=D Lt F ket (
b-1) XU/ B34 Vb4 LAY (b-2) Lhdi3
mENFE L AVWSh 3,

Aot fted (a) ELTR, BPEREE L4 BEH»SRBEHZ B
BE&BO Ao /EEW., REMITRTE—HBX (1) TEXHh
5250t /{tEBRB TSN B,

M* L®x - (1)

(1) . M* BAPHROL B, SCBRIZNSBBEETH D,
BEMBIERINIZIL, FIVERLBINTI=ZILTHD, xIZE
BPEBEOFRFMTH 5,

}3HE$%EKE&16R&¥T£D\:h%mét&ﬁ<&
b 1BEOEMEFL BY 70NV DL NERETTIRBMFT
BO. COYIORY I VLN BRERT AR TR ERESLS
LTHTd &

YIURYFVLNBRERTAEMT L LTH. M.

p7uRVEIITIZNE, AFNVIuRv I NVE, I F
Vo rgarRy =& n-Fhi@i-YobbyrsoRrs sy o
= IVE, n-, i-, sec-EFELBRBtt-TFN I 7aR I F I INE, N



52 [err] Rlerr] Rerr] Rerr] HRerr]
H H H

Y Xerr] Xerr] M H

Si Me[err] A d Zr H CH err] H H
SiMe[err] A d Zr H CH err] H CH err]
SiMe[err] O wd ossfsdo H CH err] CH RCTIPIBOHLS ]
SiMe[err] O O zr CHerr] CHerr] H H
Si Me[err] A d Zr CH err] CHerr] H CH err]
SiMe[err] G O zr 98 cHerr] CHerr] CHerr] CHerr]
Si Me[err] A d Zr

FONVIaORVIIINE, FIFANY IR I T NE,
DAFNIIuRVIIZZNE, VY AFAYTIaNV IV
WE. FRSAFAYIORYIIINE, RV FAFNY I T
RyFPIT=NE, AFNIFNY IRV I ITZNE AFN
Lo 7aRV I NVE, AFVTFAYI7arRy 5D
VR, AFMIANFILY IRV ST NE, XFARDN
yhrarRY I VT NE, TFNTFAYI7aRrR VIV VE,
ITFNANFIUNYI7ORVIDINE, AFNVI7aNFI VY
2aRYIILZNEREDTINFNELLR 70T VFILERY
raNRyIITNE, S5CAVFoANE, 456 7T-FFSEF
o4 Y FoWE, INF Vo NVERLENBIF SN 3,

choo®R, NaFUEF. PUTAFL VY AER L TER
EhTWHTH &

ShoOHR T, TLFVBRY JORV I IVZZNVERFICK
E LW,

& (1) CR3NBZ A0 vkad® (a) BEMFL® &LT
2 aRVIVIoNERERTTIEE2EAULRTSHEAICR,
%@552@@770&7591:»%%%%?5&Eiﬁ\1?
Ly, 7JOELVYHEDTAFL vE. AVTUEYFY, YTz
S AFULVBEDBBRTAFUVVE, YV VIVELLBIAFILY
VLY, V9722V by, AFNT22 VI YVUVREDOER
YL UVEREENLTEERGINT, TYwI9M4T70 L5750ty
e EHBELTHTS L1,

V2 aRVIVILNERERETIEMLFUNOL® ELUTHE.



Me: netyl. 5 Al so enployable in the invention are transition
net al conpounds wherein zirconiumis replaced with titani um or

haf nium i n the above-nmenti oned conpounds. The transition neta
conpounds nentioned above are 10 wused generally in the formof racemc

modi fi cati on g okbB40 ol efin polynerization catal yst co®6aFeIN00215ut
they can be used also in the formof R type or S type. The
i ndene derivative ligands for the transition netal conmpounds can be
synt hesi zed in accordance with ordinary 9915 organic synthesis through, for
exanpl e, the reaction route descri bed bel ow.
RERIH I~ 20KEKRE, TLaFVE, TY-0FVE,
2Nk VvBEEE (-SO0: R') \ na¥ YRFELRKRRF
(22T R' B7A3VE NoFUVEFTERSALTIVFI
£ 7Y -NEEFLEINOFVRFELRTIFVETERS O
FY—-NETHB, ) RERETF SN B,
RERFHI~120R{EKRELLTR. TVFLVE, Y70
FLFELNE. TYV—LE, TIALFLVELENRETFON, XDEAEK
5 AN N
AF N TFN, =T OEL, A IVTOEN, =T F N, A I
F N, sec-FTF N, t=TFI, RV FI, ANFYN, FI72FN. 7
YN, RFYNBEDTNVFIVE,
yraRVFN, YranFUNREDOY T aT IV FILE,
Tz, PYNBEDTY —IVE,
RYIN, RETANBEDTINFNERET OO D,
T, FTHNIFVEELTR, APFEY, ZbFY, -TOoRF
Y. AYTORFY, »-TIFEY, AT PFY, sec-T FF Y,
t-TFFEY.RVMEREY AFIVEREY, T2 PFVRERETON
6;
FY—oFVBELTR, 72/ F R EREBET OIS,
ZNFVEEHEE (-SO0: R') ELTHR, AF VAN FFH,
p-h VT VRN EFEF I, MY TNFORXFTVRANKTFT M, p-7ON
RyEVRVE T P RERET SN B,
NoFUBEFELTER, 7y %K. R, RE, sUEREF SN
%o
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WO 98/31540 PCT/IP98/00215

100

gink (1) cExh3 Ao rLsdt (a) B, HIAEES
SEODEFEHEMPA4THAEE. SVERBIZRTRE KR (2) T
£3hs,

R%* R® R* R®. M* - (2)

# (2) . M* BR (1) 0BBLEBLRAROBVER. =
LA BINIAILERBRFIVTHD. R GV 7aoRVy5 I
“AEBREHTHE (BMLF) THD, R° . R* HXUR® K.
EWICA—TbEHE->TWTH &L, Y 7arR V5 VEHBE
HTA5EH-R3HE—KRN (1) oy 7aR v Iz LBR%E
HTA3MEFUAOL? LRAKTHS, kiZ1LUELEOEHTHY,
k+1+m+n=4THb,

XS, TYwIFATDAYue k4 ELTER, BIRK—H&
X [A] HWL [D]lI OWThHhTRINBZ A 7ot/ {LABRE
o b

FEARETR, AFyuEd® (a) ELTFR—HERX (3)
TRENBZ AT VLEBERVB I LB TE S,

L* M® Z!', = (8)

(e, M* HEMEOIKELUES VS FRAOLETS Y.

LY 3. ERENXZBAEOFEEKRTHD, £BM® FHEY /A b
CHESAMEBREAELTED,

Z' ik, BEWCR—TLEERE->TWTH L, KREF. no¥F
VEF. FR20UTOREREF. Y1 EZEFILIRTF U=
Y LEFASETS. KIEKEFEE., YVINESLIBFVINVET
HBo )



wherein A, B, C are each hal ogen. The transition netal conpounds
used in the invention 5 can-be synthesized fromthese indene derivatives
in accordance with conventionally known processes, for exanpl e,
descri bed in Japanese Patent Laid-Open Publication No. 268307/ 1992.

I n the presentwo9sses¥wi on, a bridge type transition 10 net aBRFCEEHMNIN
(nmet al | ocene conpound) represented by the followng formula (C) is

al so enpl oyabl e. 54
Haied 101

cokH5uRX (3) TRINA Aot /{Ledt (a) OF T,
FTR—E&R (4) TRIWB A0V Ea8BRFE LW,

'W]___Vl
o —
P \ (4)
(Z1) .

F (4) B, M BF TV, INAZILFELRBRNTIILTH
D. Z' BEELRBTH 3, |

CpikM® i27° BABRKRNTaHEA LY Z7uRY I VT NE,
anaﬁ&y9?1:»%&t@:h6@%%¢?&60

W! @R, 71439, 7KL RAPZED LI 41 EEORER., £
RChODTEESCETH D,

V! REE. VY., BEERRAIIESCEMEFTH S,

W! &V! L TCHEBEER LT X, £7Cp &W' & TH
ABREERLTE L1

— X (4) OCPTCRINBEOHFEILWLWHOELTR, V7
gRVIIT=NE, A VFNANE, TAFTVNESITING
dﬁﬁ%@ﬁﬁ&ﬁ%ﬁéh\:n%mﬁEE%(Ms)k%é%
R B, YVI7ORVIIIZNEFOERERFIX. E FoALE
WE. BRe Fo W ENE (ZD1LULEOKERFRN N0 VR
FTEBEXHASATVS) . EFaRVENERL oA FE (£
Yuf FRTEOABZOl A BE»0BRENS) L aF U &
MO BREN:A—ELRERIECERSATLTHXC, 1
BEBRTO Lo £, 2HWELRTALULOBRER A



[err] In the formula (C), M Rerr], Rerr], Rerr],

Rlerr], Rerr] and R err] have t he sanme neani ngs descri bed for those
in the aforesaid 5 fornmula (B). O R3, R4, R5 and R6, at | east
two groups including R3 are preferably al kyl groups, and it is nore

preferred thatwooessis®8 and R5, or R3 and R6 are al kyl groups.pCTyessooaisky|
groups are preferably secondary or tertiary al kyl groups, 10 and may be
substituted with hal ogen atons or silicomps cont ai ni ng groups. As the
hal ogen atons and the silicon- containing groups, there can be

menti oned t hose
STHEBEZERLTW T LW, Y7 urRv vz WEhoD

BEL I DOKFREFZERLIAFEZ L EFoAI I ENF X
CEBREFoANVENERI~20BOREEFE2EAH, DOEY
FRSBEROTAVFLE, BIREMAKRE, THVFAVERBRE
{bkEE, FEEESIU TV NERSERELEET 3, F
LWEBAS oA FER I 4BERKRDOE) -, V-BIXUMI-E
BEBA S, FEEZQEL. EFud L ENEDZENZERIZ ] ~

20BMOREREFEZEC. FELWHFR Ao/ FEOREAKMN S
OELTRMIAFAIY N, PYZFUIYN, ZFILIAFNY
DI, AFNIZFNIYN, TF22NVIRXFINIY N, 2FNVY
TN, PUTz=Z VYN, MDY T x=AFL T A, b
UAFNFNINBERET NS,

—BX (4) 0Z' DEKMHREOELTR, EFSA4F, no,
THNFL. VUIN FNIN TYI—=N, TIF, TU-AAF,
THhaFy, FRAT7rAF, VT s A F, TN, BENSAF
Tl AR VTR, TI9FRRE, TFALT7EbR—-bPELLREN
SOREMHBENRETFON, CHOREWIKA—THEL->TWNT
Q;ho

Aot sfest (a) ELTR, E—K&KX (3) TREN 3
Aok LENPRFIIESERLSCICREBEHOBHE, B,
HaHaEsS I CHEREOAMNOHFE LY, ChETHRHALAL LAY D
tkadth (a) GEBTCAVWT LWL, 2B EZHESETH
WT b X,

ARHCTERATE A0 /LAY (a) B, RIEKkFEEN



substituents as described for R err] and Rerr]. O the groups
Rlerr], Rerr], Rerr] and R err], other groups than the 15 al kyl groups
are each preferably hydrogen. Exanpl es of the hydrocarbon groups
of 1 to 20 carbon atons include straight chain and branched chain

al kyl oredesisasl cyclic al kyl groups, such as nethyl, RQRAPIS/HH215
propyl, i-propyl, n-butyl, i-butyl, sec-butyl, tert-butyl, 20 pentyl,
hexyl , cycl ohexyl, heptyl, octyl, nonyl10§odecyl, ei cosyl, norbornyl
and adamantyl; and aryl al kyl groups, such as benzyl, phenyl et hyl,
phenyl propyl and tolyl net hyl . These groups may contain a double bond

or atriple band® J{EEMAKEIIFRLTHANT S W, 55 Two
groups selected fromR3, R4, R5 and R6 may be

Riz, 270t v RMEEERTIBCAVONIFRT VIS
S LFFUEEY (b-1) BITALF A+ HEED (b-2)
KO WTHRET %0

ARETHVWOMIEBRT LIV LETF VA4 (b-1) &,
EEADOTNI)FTFHVTH->Th &S, £LKHAFEZ-TS8
6 8 TEABRITHARINTWVEREIURVEVLBRHOFRT VI
= LFFVEEHNTH->Th I

TN )AFT R, AAETREOLILAFAECL - TRESN,
BERAEAKESREOBKRE LTEREN S,

(1) BZEKkEEFTELEDBIVEBERKEEFTHER.
BBk 7Ry Lok, BREBEKTY, RBERTLVI=T L
AW, B vy VKR, BES L€YY LKL E B
LS EBREBAKEEEREIC. PV TAUFATAIZVLAEDORR
TLIZY L{tAMEBRMUTCRIES B TCHFERRIUKREZOE
K EULTEKT 3 HE

(2) Ry¥y, PVZy, ZFNVZ—=FN, FrFEFOTS
Jﬁ&®ﬁ¢¢fbUT»#»T»i:@AﬁE@ﬁ%?»E:
LibamicEEAR Ok, kFBKkER) 2EAESLETHERRL
KEBHEOBRKREUVTEHIRT 3 5k,

(3) FAYy. . RvtEy, PV Vv R EORMEKRERFTTHY
FPHNFNTHNIZILREOFBRTINI=TAEESWIS, DTN
AXFFYE. VTFNRXT* Y K4 & OH B XBRIEHE RIS
855K,



bonded to each other to forma nonocyclic or polycyclic hydr ocar bon

ring other than the aromatic ring.- Exanpl es of the hal ogen atons
are those described for 5 Rerr] and Rerr]. Xerr], Xerr], Y
and Rl err] have the sanme neani ngs described for those in the aforesaid
formula (B). wo98/31540 Li sted bel ow are exanpl es of the netetl/aresne1s
conpounds ‘(transition metal conpounds) represented by the formula 10
(O. rac- Di met hyl si | yl ene- bi §é,§ 7-di met hyl - 1-

I ndenyl ) zi rconi um di chl ori de,

G anroride, 154 4 16 Aok thaLidy i (P shb- bi u(T Hhr 6ok i ey 434 > B

ReC DY et hy SHE e B (M6 M RedngE B R 3 LA EBRT 5 2 A
T&3, choDAF e+ ELEAH (b-2) X, $FXF1 -
501950848, BXF1-50203652H, HHF3 -
1790055 %M, WHAF3I-179006F2%. 4HFE3 -
207 T7T035AK., #¥HETE3 207704528, USP~-5
3211068 R EICEBRINTWAS,
AF A4+ AW (b-2) ELUTHAWAL AL RBE LTI,
BR: (ZZT. REBA—F7RERILY, JvFE, SFNVE,
JI2NF O R FNEREODEBREEZF LTV T LIV T 2oV EFE
17 v ETH5B. ) CTREINBLAMAET SO, FIZIL

Py oAFoRaey, M7=V F oy, PYRXR (4-7NFO

Jzz W) Aoy, PIR B5-V7N0F T2 N) Fury, b
R (4-ZNFar2FNT7=2=)) Faorvy, PYRXR (R2IITNF
U7z )) RovitERBTOoh3, A4F b4t HEED
(b-2) ELTRHWA IV ELEHIZ. I FF v EEHLET =
FVHEEEDEDISTRLIETH D, 7ToF U RE Aot vs
B (a) LERTACERL LD AP OtV KA (a) BHFA Y
L, 1A VHEBRKTHIIEINLIDEBEBEENIF T VEEZRE
XELIBMEINRD B, TOLIRTFELTR, HBAIRLS
M7 4., BRERLEEBT =AY, HBTNI =T LELEYT
ZAVRENRDD, HBNES TERSBEIF L VELKERRSE
20N FE LW, AFFELTR, €BHFI V. EBEEA
Fro. ANKZGLAFF U, PYETLAFTY, TFVZY



I ndenyl ) zi rconi um di chl ori de,
rac-Di met hyl silyl ene-bis(2,4,5 6-tetramethyl-1- 20 indenyl)zirconium

di chl ori de, rac- Di met hyl si |l yl ene-bi s(2, 4,5, 6, 7-pent anet hyl - 1-
i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl siodssisae bi s( 2- net hyl - 4- n- propyl - 7- net hyl - PCT/JP98/00215
1-indenyl)zirconi umdichloride, 25

rac- Di met hyl si |l yl ene-bi s(4-i-propyl - 7r¢3§yl 1- i ndenyl ) zi rconi um
di chl ori de,

G- O ety i1yl ene-bi s(2- et hyl 4 propyl < TLipthul s 2 ps gy
e By v h P U SR Ly
B AR LIFEY, VI TFATVE=ILAFET Y, NN-T
FNTYEEYLAFE Y. T2 O RS LRFEVRETH B
chALDSb. T=AVvELTRIRNLABDEERTEAMF VE
amrEE L., BHROREA T v BAEEBELTR, FPUTH
rBRTyESILE, NN-DTALFLNTZY=ULE, VTN
FATvEZULE, MITY—AVRRT7+=VLEREEZET S
ENTE B,

FR M TAFIBERT VEZVLEELTR, AN T
WNT Ve LTF I (T7x2=0) d9%F. PUToELT VES
MAFFS (722N F9FEL M (-TFN) TYEZITLT
N5 (72=0) *E. R AFATYEZDLFIS (p-} Y
N RYERENREBET SN Do

RN N-ITAFNT Yy aBELTR, BARNN-TXTF
NT Y= LF b (F722)) FIRBERET SN S,

MEITLEANTVEZYLEELTR, IZEY(M-TO L)
FyEmmLAF T (RYFTINFOT2=A) kUK. YV oD
ANFINTVESLILTFFS (722 l) RIRBENETSNS,

WE MV TFYU—ARRT+ =T LEBELTR,. fIAZN) T ==
WhZIT 4= LF b (Z=2)b) F9F, P (A FAT 2=
W) fR T+ LFEF (T2=0) RIR, bY (IAXAFNT
2= ) RRT 4= LFRT (T=2)) RIRBENETON
5o



1-indenyl ) zirconiumdichl oride,
rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4-net hyl - 6-1i - propyl -

1-i ndenyl ) zi rconi um di chl ori de, 5
rac- Di net hyl si |l yl ene-bi s(2-net hyl -4-i-propyl -5-net hyl -
1-i ndenyl ) zi r qomesmis4ti chl ori de, PCT/JPI8/00215

rac- Di net hyl sil yl ene-bi s(2-nethyl-4,6-di(i-propyl)-1-

i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si |l yl ene-bi s(2-net hyl - 4, 6-di1@§- propyl)-7- 10

met hyl - 1-i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si |y enez 8 3 7-FevHEifb 4 B kuly T R-wreb Y17 = =V A VR = L
1-indenyl ) zi rconi um di chl ori de,

rac- Di met hyl sidyi enes b s( 2% eyhylh 4k se busyl-r-R U — by NN-I X FNT
met hyl - 1-i ndenyl ) zi rconi um di chl ori de, 15

rac- Di met hyl sit v} eney bi % 3 gefhrl (4268, 6i (séctbotyl-AH4) KL -t 7=
i ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl sighybeney bi % 3 gt y & teob shat Pl z7= V) H L — v L E £ &
met hyl - 1-i ndenyl ) zi rconi um di chl ori de,
5 &b TE D,

4 vE4F v EAEGH (b-2) ELTHWSFRS /{EtdBHEL
T, TROLSUELADERE TSI ELETES,

FhHESY (14)

EX (MY (-TFN) TrvE=DL)Y JHHRV—F, EX (F
Jy (-7 FN) TVEZIL) FARV-MREDT=F VDR ;
B&U

Y (-TFN) TUVEZDLER (FFAINAFIAFFTH
Br—b) aN b ERE (D, EX (M) (-FFN) TV E
=5 L) EX(FFINAKESARFFFHIRV—- L) = X VERIE
(11D B OSBRSS VT4 VDERENET OGNS,

A* b4+ v EEEH (b-2) LUTAVWSIANERS VEEW
ELTIX. |
‘4-711[”\‘/ +EIY (1 4)1L,8-DANS)F+KRSIY (1 3)
REOT=FVvOE; XU

Y (-TFN) TUEZDLER (JFANAF A4 F-1.3-T
HNN)FEV—=F) a2 ANV FEE (IID . M) -TFN) 7T
VEZILER (I YFHINAKRSA F-T1,8-IRNAT v FHFR
L—b) &BiE (11D R EOEBANEKS VT4 VOERLENRN
EFohbdo,



rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-cycl ohexyl -7- 20

nmet hyl - 1-i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si | yl ene- bi s(2- et hyl - 4- benzyl - 7- et hyl - 1-

i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl siwQI9¥as4bi s( 2- met hyl - 4- phenyl et hyl - 7- PCT/IP98/00215
nmet hyl - 1-i ndenyl ) zi rconi um di chl ori de, 25

rac- Di met hyl si | yl ene- bi s(2- net hyl - 4-

phenyl di chl oronet hyl - 7- et hyl - 1-i ndenyl Yy8Wr coni um di chl ori de,

57 rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4-chl or onet hyl - 7-

gygéﬂﬁfwgﬁ?gz?ﬂfx%f%/&kA%(b2)@ 2L LEHEA
ETHWVWTH L,

ARETHWZI Aot iR, SBECELT. IRBE®RSIC
WMATCISSETRABTNI=ILEEAY (c) 28ATHTH &
Wo |

HEZIELCTHEVWOhBZFBTLI=Y L4 (c) ELTH,
FIZETE—ERK (5) TRENSFRTNI =Y LA E Y
B3ILEMNTE B,

(R* ). Al Xs-a - (5)

A (5) F, R* BREFETFH1~15.,. FFlL{R1~40D%
fERFETHD, XRN0FVREFELRKERFTHO, ni3 1
~3ThH53,

COXIUMREFEFH1I~150RMEAEZELLTIR, fIZ 1T
NFENVE, V70T VFNEELRTI - NVENBY Sh, BRKE
IS, AFNV, ZFN n-FOBEN, AUTOEN, £ ITFNI
EREFSN S,

COXIBHARTILUIZULEEHELTR, BARBHICRUTO
LXO2BEBRBIT SN B,

FPUAFANTHIZIL, MIZFILTLNIZDL, PYALUT
OBV THNIZDL, PUN-TFAUTAI=ZSL, PYUALAIYTFN
YEE:ﬁA\FU%&??»?»i:ﬁAﬁE@FU?»#»?

Sty BV AN

—f& =X (i-C. Hodx A1, (Cs Hio) .

(H., X, 7. ZREDOHTHD, 222xTH53. )



trinmethylsilylnmethyl-7-nmethyl-1-indenyl)zirconium 5 dichloride,
rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4-

trimet hyl sil oxynethyl-7-nmethyl -1-indenyl ) zirconium di chl ori de,
rac-Di et hyl silyl ene-bi s(2-met hyl -4-i-propyl-7-nethyl- 10
1-i ndenyl) zi r momeamys4di chl ori de, PCT/JP98/00215

rac-Di (i -propyl)silylene-bis(2-nethyl-4-i-propyl-7-
met hyl - 1-i ndenyl ) zi r coni um di chl ori de,

rac-Di (n-butyl)silyl ene-bis(2-nmethyl-4-108ropyl -7-
met hyl - 1-i ndenyl ) zi rconi um di chl ori de, 15

HmD(de%%ﬁﬁﬂgw@ﬁ@ﬂ%mw4_®mw%b?w&_w7»\_

met hyl - 1-i ndenyl”) zi rconi um di chl ori d
rac- Met hyl phenylzagl | 'yl ene- bi s(2- net hyl - - propyl -
met hyl - 1-i ndenyl") 2i rconi um di chl ori de,

rac- Di phenyl silyheng= i {4 St Ryl n @yl S4B L7 L 2 =H A s D
J REEDITUFILTANIZDLINSALAE DL ITFNTAI
ZOAINAL KSAFREDIDTNVNFATAI=DLNLFSAF;
GAFATNIZDLAMNRVYRREDITAFANTNIZILT
WaAaFI R, DFNTHNIZTLI2 ) FYVRBEDITAFN
FTHIZDLTYV—uF Y FRENRBETF SN S,
IFLVEFBFRENMEEDE, PBRCEUTHREFHN S
~20Da-FVvI742ER, Ny TFE, BREOVNTHOHET
£BL4ShTbIV, XEELERETEH T3 ICBLTE, &5/
SRUTOISBUBRETHVWON 3,
THRHLHBEARHOA Yot /e (a) OBER. BHF0.0
0005~1.03IYENL Yy IV (EAEHE) . HFELIX0.0
JEL /Y9 PIVTH B,

FRAEBTNIZOLEFUEEY (b-1) BE. EEFXZHOL S
v ke (a) POBBSEICHTIERBET VIV 44+
MEEBFOT NI LEFOE (Al /BBE&B) T0.1~1
0000, HFEULIF1I~5000nETHRBRINS,

4 A4 F  HEEEYD (b-2) B, EARAOX Yot /{Lts
M (a) T34 {L4 3 VEREH (b-2) OENK (41 F
b4 U HEARAE (b-2) /A 5ot tsdH (a) ) TO. 1~

0. FELR1I~100BETHELEIN S,

FLBERBTNIZVLAEEY (c) X, AFEHO~5 I UEN/

Fx7i

14

001~0.5



20 1-indenyl ) zirconiumdichl oride,

rac- Di phenyl sil yl ene-bi s(2-net hyl -4-di (i-propyl)-1- I ndenyl ) zi rconi um
di chl ori de, rac-Di (p-tolyl)silyl ene-bis(2-methyl-4-i-propyl-7-

met hyl - 1-i ndenyl ) zi rconi um di chl ori de, 25

rac- Di (p- chl orvepbssigdo) si | yl ene-bi s(2- net hyl -4-i - PCT/IP98/00215

propyl - 7- met hyl - 1-i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si | yl ene-bi s(2-nmet hyl -4-i-propyl - 7- et hyl -

1-indenyl ) zirconi um di brom de, 109 58
rac- Di met hyl silyl ene- bIS(2 met hyl - 4-i - propyl - 7- et hyl -

T b T AR ) B E LS RSy as Yy b
He3XoUEBETHREBIN S,

ITFLY - FBREENEEAHNS VL EESGKZYETIEO
(BARGIR., BREENR-30~+250°C, FELIR0~2
00°C, EANOEZBATE Okg/em® (F—IVE) ( BFELIZO
Z@ATS 0Okg/em® (¥ —VE) OXHFETRTDOO S,

FEEEE (RESVERETEMINA3BAICRTEYREEE
B) 3, BERE, ESRERNLOLBFLL-THRALIHN, &%
5B ~3KH,. FxL{X1 028 ~1.5 BB TH 3.

ITFVY FEERE-NECEH S VYL XEGBhEZHETIBE
B, 2FVVBIUVFFRE=NEEY., PECEULTRERFY
M3~20Da~FVb 774, WBOIIUBFEHROKXESHK
NEOSNBLINETERRICHL ING, SOITHESTBLT
. KERLEOSFEAHMAZH AL HTE S,

FREDESITLTEZFUVBIUEFBFRE=NIELEGH. LEIIE
UCTHERFENRI~200a-F V74 2RESIEELE,
FLY - FBERE- VAW VYL REARRBAEChES0E
BHELTHEONS, COEAHRRBBFERICLOBEESH, ZF VL U
cFHBRE NS VY LRES KRB ONS,

ARPFTHVWONDZZFVLY - FERE- MGV S VY L£E
iz, BB, FTO VI UBERBEMLOEER SRR T B 2D
KAFRICANVEF VNV ES L EBREKEZET27aNLEEY T
T3 7 PERSINTWT b X\,

BFRIZANVEF I NES - IBERKEZT T2 80 E



1-i ndenyl ) zirconi um net hyl chl ori de, 5

rac- Di net hyl si |l yl ene-bi s(2-net hyl -4-i -propyl - 7- net hyl -
1-i ndenyl ) zi rconi um bi s( net hanesul f onat 0) ,

rac- Di net hyl si |l yl ene-bi s(2-nethyl -4-i-propyl -7-met hyl -

1-indenyl ) zi r yaydgesmabi S( p- phenyl sul fi nat o), PCT/IP98/00215
rac- D met hyl si |yl ene-bi s(2- et hyl - 3- et hyl - 4-i - propyl - 10

6- met hyl - 1-i ndenyl ) zi rconi um di chI or| d

rac- Di met hyl si |yl ene- bi s(2- et hyl - UpR/I-G met hyl -

1-indenyl ) zirconiumdichl oride, and

rac- Di met hyl sil) yd ne- B (- lprﬁényﬁ’d? - &%yliai?rﬁbt'hylrﬂ‘ a—-XFNT 7T
1-indenyl)zirconi umdichloride. Al so enpl oyable in the

i nvention are \t plafis| tivol MevE. 7 "?ll/ﬁ cOBcundBwhnet & 7 Fi v il s
replaced with titani um netal or hafniumnetal in the

above- ment i onezl ke Nrpoungtsil B . X?‘JDT M Z EnE wradkik B te@alt ,c ofpodhds
001 11 Cat 1 on, 4 % 1 4 2CHk | HEVK Ak, Mo AR Bk U 1 Rt oSSR o S
Hee vEB. EAF IR0 I NBREDa, B-FBMAINK B
mks . vy o [2.21] AT +-2-2 V-5, 6-IVANK U BRE
OFRBHAANEVBOEKDLET OIS, ThSDUNTH., 7
y YN, <A VB, 453 VE. BRIUA VB, EKA ST
vERREFE LU,
TFLY - FERENLEDS VL HEEKICLLOLRRBR
(e AE7S3I7 M TB3HELLTR, LR, Z2FV Y - FEBEK
Eo keSS vy Y LEEAKE, FFRICINRFIVEL LR
BMEKEAETAFABACEHEE, SYRVHEBROFEET M
BLT7S 7 VRIESE3FENREERRBEN S,
ST UANBEMELTIR, BRAERESD., TULENTE
DREEWAAVEN S,
FEABREHELTER, EHEMHICR, LI-ERX (-TF N3 -F
4“"/)-3.,5.5- MY XFAYITOANFT Y, LI-ER (t-TF /¥ —
FTFY) vranFy Uy, 2,2-EX (t-TFNR—FFV) F7 4
V.o n-TFN-4A-ER (4-TFNR=FF V) SLL—1, 2,2
ER (t-TFNNN—FFY) TIVEOR—FF VT I—NVEH; U
A-TFAN—FFYAF, T2 INR—FFYAL R, t-TFNL7J
IR —FFHAF, a, a -EX (t-TFNVX=FFV-n-41 7
FobEN) RyEY, 2.5-TAFN-2,5-ER (t-TF V)X —F F



The i ndene derivative ligands for the transition netal conpounds

can be synthesized in accordance with ordinary organi ¢ synthesis
t hrough, for exanple, the aforenentioned reaction route. 25
The transition netal conpounds (netall ocene conpounds)

represent ed bwotseeisaor mul a (C) can be synt hesized from PCT/IP98/0925e

I ndene derivatives in accordance with conventionally

59 known processes, for exanple, described in Japanese Patent

Lai d- Qpen Publication No. 268307/1992. 111 In the present invention,
a bridge type transition met al conpound (netal |l ocene conmpound)

represented by ¥ h& 3 4 JQl Rojw pyAfHr+2a 5CB A s( ot SoFempReyaplie s ) A
FUUSBEOIVTNFIMINR—FFYALARE; TEFAUR—-FFH94
K. 49T FUNRS—FFYAE, 754NN —=FFH5 4 F,
FH )L NNR—FFFAL R SO L W —FF9 4 F, 8,5 5-h
JAFUANFF ) ANR—FFYHALF XRUTANVNRN=FFY 4 F,
2,4-V 70NV SANN=FFY A4 F, p-bNF ANV N—FFY
L FEDTIVNRN—FFTALAPFH; t-TFNA=-FFT7EF— b,
t-TFNNR—=FFIALAITFVUV— M t-TF N —=FF-2-2F
MNANFEF )T —b, t-TFUR=FFYSIY U=, t-TF N
—FFURVITT=b, VA-TFAIR-FFL4IT7F5 V=D,
2,5~ A FN-2,5-T (RV I ANR=FFI)ANFY U, t-TF
WR—=FF VA9 ITYy FLut-TFU R —-FF 4Tl
WH—FR—=P, Z7IMWNRN—FFIVFTIF-PEONN-FF2X
FNE  t-TFNLFaR—FFHFALF, 724 For—F
FHAL R, VA4V T0EMR VBN, Fu—FFH5 (4 F, 25
TRAFANNFHV-2,5-InA4 Faonr—-FF¥ 414 F, 1,1,3.3-F }
SEFNTFANA RO —F YA FEONA FaS—F F 54
FEMRBET OGNS,

ChoodTh, LLI-ER (t-TF A —FF) -3,5,5-MY
AFNYI2anNFHF Y, I-t-TF N R-FFYFALF, V7 I NN
—AFHALE, 25-VRAFN-2,5-ER (t-TFNA—FFY) A
FHU.25-UAFN-25-ER (t-TFNN—FF V) NFV Y

rzzi

3. RYUSANSR—FFHA K-8, 2,4-DV200RY T A N8—%
FHLR, m-b T A NN —FFH L K t-TFANN—F F -2-



[err] In the formula (D), M Rerr], Xerr], Xerr]
and Y have the sane 10 neanings as described for those in the aforesaid
formul a (B) or (CO. Rlerr] is preferably a hydrocarbon
group, nore preferably a hydrocarbon group of 1 to 4 carbon atons,
e.g., nethyl, wo9sssghyl, propyl and butyl. 15 X[ err] POTaPIg/eRIS] are
each preferably a hal ogen atomor a hydr ocarbon group of 1 to 20 '
carbon at ons. R2 is an aryl group of 6 to 16 carbon atons, for
112 :

IFINFHY ) L—-bTHB.

Fle. T/EHELTR, BEBIKE, TYS4 YV T7Fu=}ty
WIRERBITFONDE, TOXSUAS UL NHBEHIZ, Bhdsunwiz
HMAEECTERTAIENTE S,

LROSFRIEIMNRF UL BT LRBEKEELZE T3 a1k
EBE, 2FLY - FEREZ WA VT LEESKI 00 E
ERICAHLT. BERO0.01~5 0ERH, FELIX0.1~40
EEHOETRHAWVWSHh %,

g, SUYAMNVHBHARZ, =2F LY - FERE=NEEHS VY
LHESHK1IOOOEERICHLT, 0.01 ~1 0EERW, Fx LY
X0.05~8EEHOETHWVWONI B,

FS I MEBRRBAMOBFERNTITRIIENRTE, LEZRRO
LIBFENRD S,

(i) ERBxFLY - FERE=NEEHS VY LEESEK L,
SFRICANVEFINEEZILRBBEREEZFT T2 FETLEEDE %,
SONNRABRNOEETTA YT/ Y7 Id9—, HHBREOR
MEBCLOBRERT 3 Hk. LRERIR. SELCOFREHY
ZADFHIATICTIARBI I EAFE LYV, BREER. £RT3 S
DANEEMOEBYEN 1 D ENSEE. BEIZ150~28 0T,
FELCIE1T0~240CThHD, BHEMIR. BE3 0H~2
0. BFELLR1I~1040MTH3,

(i) EBEZF VY - FBREZ WSS VY LEBELSHLE
BLIREBT, 2FRICALVLEFINEZTHRIBEXREALATT IR
BFMEENESI VA INIHBEMEEREBAICTERELAASREAT



exanpl e, phenyl, [err]-naphthyl, [err]-naphthyl, anthracenyl,

phenant hryl, pyrenyl, acenaphthyl, phenal enyl 20 (perinaphthenyl) or
aceant hrylenyl. O these, phenyl or napht hyl is preferred. These aryl
groups may be substituted with hal ogen atons, hydrocarbon groups of 1
to WO 98/31540 60 20 carbon ZCTARISEO215

hal ogenat ed hydrocarbon groups of 1 to 20 carbon atons such as
described for Rerr]. Li sted bel ow are exanples of the transition
met al- conpounds (netal |l ocene conpdliBds) represented by the 5
formula (D).

rac- D met hyl s-3 byhene tisgguniends & 4 tdeny i FoRIv R B & T M ol 9e.
SERFELYL, MBTIBER. ERTAIS VI NVRBEFHOER
BPRl1oLtu28E. @FR150~280°C, ﬂ?ib(li.l 70
~240CTHOL,. BEFMIZ, EH0.5~1 0KME. Fx L
1 ~5BETHI . P2FRICANVEFIUNES - IBEAESET
BRMAMAMES VW VHBERAE R, TFLY - SERC= Ak
M VY LREABREBRTIBC—BLTHRAATE IV L,
FhBMlUItFLY  FREEREECNEEWS vV LEELSEIC,
FEEMEAMES VANHABRIEZEhZOMEICHETLTS X0,
(iii) EBzF VY -FEREE=-NVEEBS VY LEES KO
ABEEERC, 2FREANVRKFIUNET - RBEKELZTTS
Afaffee sV NRABHEEEML TN TS HE. L2
B, ZERVELEOFRBERVROFEIKTICTITEI &8 HFF L,
MBBRBER, ERTAIIIVNVHARBAORBHMN 1 5L A LRE.
ﬁﬁMI00~200T\ﬁ§b<m120~180TT%0\m
BEEE. R0 5~1 0BM, FELRI~SBMTHS, &
FRICANVEFINEZLRIBEREZR T SFENCEDES Y
ANVEERER. TFLY < FERE-NLEEDSI VY LHELK
EHBEBICBERIBIBII—BLTHRAT IV, 1588
LiczFLy - FERE-NESYWS Y Y LEESEKIC, REER{E
LS UVINEBRIEZZEhEOHBEICETLTC L. ETF
BERILTE. RVY¥Y, My, VUV UVEBEDFFERL
KE. YVI20NFH Y, AFANVI7anFH UBEOBRREREK
R, /R VvEY, VD/70uR VB Uy B EOERRENLRKENRE



rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um
di chloride, 10

rac- Di met hyl si |l yl ene-bi s(2-nmethyl -4-([err]-naphthyl)-1-

i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl sivweploge@adi s( 2- met hyl -4-([err] -napht hyl ) - 1- PCT/IP98/00215
I ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl sil yl ene-bi s(2-net hyl -4-(1-anthracenyl)-1- 15

I ndenyl ) zi rconi um di chl ori de, 114

rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-(2-ant hracenyl) - 1-

i ndenyl ) zi r conjy ixxhl ori de,

rac- Di met hyl si'l yT ene- Bi s(2- met hyl - 4- (9- ant hracenyl ) - 1-

i ndenyl ) zi r coni ug: diyc d ‘0. =2 = b A S N
rac- Di met hyl si | y:tnégg- E-Tlg 2-%\9%h%l - f%%ﬁenan‘?ﬁr?l?i-/ FLREREOK

ac B bt hyl sIRERE D F SR VA B S M E R R T 5 TR

1-indenyl) zi r e windiL® oy ifon s & £ BM U CMBT 3 ik, LRMBAI.
EENEORBERNROBELE TR TARS CLHFE L1, ME
EEIX, 60~150°C, FELIX80~100CTHb., ME
BRIk, BEO.5~1 OBFRI, HE LI 1 ~5BMTH %, 2 F
REAVRFYNVELZABREKEZT TR BNEEHNETI O
WHEFH LR, 2 F VY - FEHRE-NMESGD S VY LRXESHK%E
KRS ERIBE—BUTHRATLI VL., ki flae
lexF LY FEREDNMEDS VYL EXESKIC, Flafuksd
MES UM NHEHEEEATAABIZIETLTCS XV, £/, k
ESUNNVEBRMOENNC, BREIY YL, BRRT VE=Y L
HEDKBBOBRBEEES VI VEBANE LTERT 5o E0T
£3,

(V) ERZIFLY - BBHRE=NEANT v T LREBEAK L,
AFAEANEF YL EELRBREKEEE T ATAUCEDE £,
SUANHMEHOFEETETZF LY - FEERE=- VLAV ¥
LAEAOBMEUTORE., A 140 CUTORECTH
BT 5HE. FENBE. EELLORERNAOBELATICTH
M3 ERFE LV, MBEMIZ, BE0.5~1 0BM., £ L
21 ~5BETHES. PFRIZANVEFVIETHRIBEKELZS
THRMACEMETI VA VHBAEE, TFLY - FERE =
amSy Y LEESEEMBT 5B~ LTHRAATS Eun L.



rac- Di met hyl si |l yl ene-bi s(2-nmethyl-4- 25

(pent af | uor ophenyl ) - 1-i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si | yl ene- bi s(2-net hyl -4-(p-chl orophenyl) -

1-indenyl ) zirconiumdichl oride, 61
rac- Di et hyl siwgbsmnsswbi s( 2- et hyl - 4- (m chl or ophenyl ) - PCT/IP98/00215
1-i ndenyl) zirconiumdichl ori de,

rac- Di met hyl si | yl ene- bi s(2-net hyl -4-(p-chl orophenyl) -

1-indenyl ) zi rconi um di chl ori de, 5 115

rac-Di nethylsilylene bi s(2- et hyl - 4- (o, p-

di chl orophenyl% RO@REL L1y Rdenyly) z) ??1%@ di ghf e; VY LEEAKIC,

rac- Di met hyl siT yT éné- bi s(2- et hyl - rom)phen I

iWWWV”W%%W&MwH%/ﬁ»ﬁ#me%%n%nm@umrbrg;wo
FooT B B E
ARATHVONSIBTBHRMIELLTE, AR Y LT LY
4 VERBE. RKVBMRE=_ILVRME, RY7 I FRSE, Ryyv-
Fx—rR#EE. BV FIVAFUVUVEBE,. V2=Vt F
YA FRME. RVXVKRVRHEE, RYVT7I70 0 - R#iRgaE
HEFohb, CNOoDRAITREYFLI 4 VERBEENEFE L,

3R bhw—
AREATHVVONBZ IR —¢LTHR, AR LD
4 VRELSAPMT—, FYTIFRZSRAbe—, KVZZXFNVFR
ISR -RERBETFONS. CHOSDORHITREVIFLI 4V
FLSRAbe—NRIFE L,

D ERREE L |
ERETHZ LA VWoNLIRYF L4 VERBIELLTIR, &
FREFEN2~200a~-F V74 VORMEBEA KT RHELSK
BEFOND, CITa-FLT74YELTRFEHIZIR, zFL >,
TOEV Y, I-TF U 42 FN-1- RV F U, I-~NFV, I-F
IJFvRENETFONS, RKVA L7 4 VEBEOREKEG LU
TR, UTOX3IN () ESERETFOoNS,

(1) TF VUV BMEAK (HER, BEXR,. BEEXOWTATD
B\)

(2) =7V Ve, 1 0ENKUTOMDa-F VT 4 F ik
BE=)N, 2FAT7 7V b—-bPoEQOE_NE/) T —COEESK




rac- Di net hyl sil yl ene-bi s(2-nethyl-4-(p-tolyl)-1- 10 indenyl)zirconium

di chl ori de, rac- Di net hyl sil yl ene-bis(2-nethyl-4-(mtolyl)-1-
i ndenyl ) zi rconi um di chl ori de,
rac- Di net hyl sil yl ene-bi s(2-nmethyl-4-(o-tolyl)-1- i ndenyl ) zi rconi um

di chlori de, M§098/31540 r ac- Di met hyl si | yl ene-bi s(2- et hyl - 4- ( o POT/IP98/00215
di met hyl phenyl ) - 1-i ndenyl ) zi r coni um di chl ori de,

rac- Di met hyl si | yl ene- bi s(2- et hyl - 4- (p- et hyl phenyl ) - 1-

I ndenyl ) zi rconi um di chl ori de, 116

rac- Di net hyl sil yl ene-bi s(2-nethyl-4-(p-i- 20

propyl phenyl) - k-8 ndenyt yz s cofi phisgdé ¢kl or i de,
rac- Di met hyl si |l yl ene- bi s(2-net hyl -4-(p-benzyl phenyl) -

rac- Di met hyl si 1yl anc by oo pernnt o (2 BT B2 = F V7 £ X5 Pkt um
dichloride, 25, 4 & 4 8- OsnetHvbsiclyliene-oips BNy -od 4 o B rRhgnyl »- 1-

4O Tay 7REEE (6) 1-TFVBEHEASK

(1) 1-TFVETO0ENSLUTOMDa-FVLI4 DTV Y

LEESHE

(8) 4-AFN-1-RyFUHEBMELK

(9) 4-AFN-1-RYFVL20ENULUTOMOa—-F1 7 4
vEDS UV FLEERK
FRPUTHIFEL(HAVWOoBRYF L4 VERBIEEELTIE
(8) Yub L V/HMESK., (4) FubLYE1 0ELVBUT

DfEDa-FVL74 DT LEEAEK, (5) FoblL i
A0ENUUTOMDa-F VT4 DT 0y 7REAGERED

RYTob VUV RERBEEFSZILENTE 3,
ABRYETHFELVWRTUEBMEREY (K)ol v R#IEE

B .

Qi)ﬁﬁifby-zfvy§>YA#§gw‘

(D) ®YFoEL Y R#ME,

(1ii) FVI4 VR TRIT—-2BEDHATEATWL S,
feEZAE, (1) WBXFLY - RFULUYSUFLEESK; |
~50EEX. FEUKHES5~3 0EEY &,

(ii) RV 7oV REIE; 40~9 9FE%., HFELIES50

~80EE% &,

(iil) AV 74 VRLTIFAPT—; 1~30EE%.,. LR



I ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl sil yl ene- bi s(2-net hyl - 4- (p-

trimethyl silyl phenyl)-1-indenyl)zirconium dichloride,

62 rac- Di met hyl silyl ene-bi s(2-nethyl-4-(m

trimethyl sil yw@Bs1$40) - 1- i ndenyl ) zi r coni um di chl ori de, PCT/JP98/00215

rac=Di net hyl si |l yl ene- bi s(2- et hyl - 4-phenyl - 1- I ndenyl ) zi rconi um

di chl ori de, 5 rac- Di phenyl si | yl ene- bi s(2- et hyl - 4- phenyl - 1-

i ndenyl ) zi r coni um di chl ori de, 17

rac- Di net hyl si |l yl ene- bi s(2-phenyl - 4-phenyl - 1- I ndenyl ) zi rconi um

dichloride, 5~ 2 0 E & ¥%cOFNBtTYE A FLedes bi s(2-n-propyl - 4- phenyl - 1-

RYFobE LV RBEARBTRAVSNS (ii) RYUFobLY
REREER. oLV VORBMESKTI AR ToE L v D a —F
VI4 v EDREEKTHS, STt a—-F1L 74 v0HEL
T, ZF VU 1-TFU, I-RUF U, 2-2FN-1-TF ., 3-
AFN-1-TF U I-NFEY, S-2FN-1-RUF U, 4-FF -1
RYFU, BT AFN-I-TF U, I-ATF Y. AFN-1-~%
U IRAFN-I- RV TV, VY XFN-1-TFo, =FL-1-R
YFULIFIFUL AFNI-RYFY, UAFA-1-AF L,
FPUAFIN-I-RUFo, ZFN-1-NFEy, AFLLZFNL-1-R
VFULVEFN-I-TTF U, TaEL-I-RYFU, I-FRy, 2
FAN-1-7 RV DAFN-1-F I F U, bU AFN-1-~T 7,
ITFN-1-F 7T AFIVZFNLN-I-NTF, DTFN-1-\F
BU, I-FTFRUVBLIUEANFH FFE UL EDT UL VESH OB
REFHEPR2~200a-FVL 74 V2B FBILNTEE, Th
5Oa-AbT74ViE, Tob L v Sy ¥ LE£EARERERLT
bk, g, Toy SRBABERRLCT b LV FRHTIR,
KY oV UV RBIEELT, YoblL VEBELSK, 2FL Ve
EN2~4 0 ENKOREEREETo LY - 2F L Vv T oy 2£ES
B, TFUVV/EENROLOS~10ENSDEERESTOEL Y - ZF L
VO VI LEBEGHRERVWA I ENFE L,
COXIRRY) 7oL VRBER., 2V FJo—-L—F (MF

R;ASTM D 1238, 230°C, WME2.16kg) #80.05
~200g/10%r, FELIZ0.05~100¢g/105. £DF=L L



10 indenyl)zirconiumdichloride,

rac-Di et hyl sil yl ene-bi s(2-net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um

di chl ori de, rac-Di - (i-propyl)silylene-bis(2-nethyl-4-phenyl-1-
i ndenyl ) zirconiumdichloride, 15

rac- Di - (n- but wo sgishsabene- bi s( 2- met hyl - 4- phenyl - 1- I ndePGI/IELB/ABENI um
di chl ori de, rac- Di cycl ohexyl si | yl ene-bi s(2-net hyl - 4- phenyl - 1-°

i ndenyl ) zi rconi um di chl ori de,
rac- Met hyl phenyl si | yl ene- bi s(2- net hyl -4138enyl -1- 20 indenyl)zirconi um

di chl ori de, rac- Di phenyl sil yl ene-bi s(2-net hyl - 4- phenyl - 1-
i ndenyl ) zirco i.chd qf Pgﬁ}d)&ﬁmkﬁé EMEELL, TDKIAEM
rac-Di (p-tol ylrk;i;qnl §| ene- blgg(Z met h phenyl 1- [ ndenyl ) zi rconi um

?;gh:}oz Ipdghl orop]ﬁe?i‘yl )sﬁl’?l‘gnz gl g’(‘é /rré—?rﬁylﬁa %ﬁlﬁn‘;é ERXDRERD
M. OREEERBRTBEENTED, £, COFKY Tkl VR
BIEOFEEIZ. BFIZ0.89~0.92¢g/cn® OBBEAICHS I N
g2E LW

Ky 7ol VERBEERBTHEVWSHRS (i) AV 74V %K
IS5RAbT-l, TFLY, FOELY, I-TFV, IRV T U,
1-NFEU, 1-TIFUvREDa-F LT 4 VORESGHE/LR
hoDa—-*+V 74 v EEERIZVEDORESGH]RTHS, ZIT
EHBFITLVELTR., BEMIZR, YZ2uAFH Dy, VT
ORYIIZTU, LA RVIITZ Y, L 4-ANFH IV, YV TD
A2 I VT, AFLYIANELRY, 5-2F U Fv-2-) LKL
RV ENETF NS,

FUI74 VRIS M7= (iii) &L TR, BE&HBICR, =F

veZobP LU URESTL, 2FLY - I-TFURESTL, T
FUY 1~ F7FvEELSATL, zFVY - SukLy 1-TFV
HEATL, TFVY - TOELVY - ARV VHESTL, T
FLY - 1-TFv « EHBYVVvEESTL, 2FL V- TOELV
Yo 1-TF YRR VHEEATLEEDFL T4 UL S
MEFXOHBKEABRERITFEIIENTE S,

xtf. ALI4 VRIS b — (iii) OL—=—%E [ML
bve (100C:JIS K 6300)711#. 10~150, ¥x
L it40~12008BETHS, 7o, #YFTL T4 VHRTLTFTR
Fe—0IVER (FENE) ., 16UTTHEI ERFHELL,



1-indenyl ) zirconiumdichl oride,

rac- Met hyl ene- bi s(2- net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um di chl ori de,
63 rac- Et hyl ene- bi s(2- et hyl - 4- phenyl - 1-i ndenyl ) zi rconi um

di chl ori de, rac- Di met hyl ger nyl ene- bi s(2- net hyl - 4- phenyl - 1-

I ndenyl ) zi r conygBassiisgohl ori de, 5 PCT/IP98/00215
rac- Di net hyl st annyl ene- bi s(2- net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um
di chl ori de, rac- Di met hyl si | yl1e]n9e- bi s( 2- et hyl - 4- phenyl - 1-

i ndenyl ) zi rconi um di br om de,
rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4- phenyl - 1-

R ToEVURHMEERS TR, (1) fUSovrLr v Ri#tE
., (i) =zFVYy - RFVUSUVFTLEESHE L (ii) #Y Jo
ELVURBELE (i) V74 VRZFAMT—~LOAEHEL O
PEEHICHLTS 0~9 9ERI, FELIE55~95ERE,
EoIlFFEFLKIRE60~80EEHOETHWON 3B,

FARPIIGEIBTMEREBEAR D LTS X b —HRKWITIT,
BERLE BREEQLODIIEBERNEREESTEIENTE S, K
RETHVWONSZRBAHMOEKMLFMELTIR, LA, BHER
ALy L, ERRBANY YL, EERRBI LYY L, kB
k7= L, KEBIETTRUI L, BBk 7Y I L, AXY
Yo T —=. LT 454, VRYYASLSI, FAT, FABIN
VIL (I FAMFAR, V=) bS4 N, BFRY(BRANVY
Y L) BEL YAEBETLIZIL, BB, SKkT (B,
RAA, 4B 727 4h (FPARXKR b, PMF (Processed
Mineral Fibter ) . BEX S A4 ) . FF U BAIVVITL, ZLRY
A4 b, BEE/A  FZARXNY, YV ARNY, 72534TF v
2%, VSRNNY, =B UFRNANY ;D2 ) —VEE. R
REE. RFLVURBE. V5 UBESOFBEAALVY YU B,
THVIF, BEBAY T L MBTNVI=YL, BBINVYY L, W
BMeZxyoh, ZHWEEYVT TV, IYS5ST7954 b, ¥ REH#E (
Fagy PRV ¥, 0-Ev 7, INFEHFS B 53R
V—2%8) (A9 b7 724 R—-, 0970 57483—-, 370774
N—, REGBME. FEERIVT I FElE, 7y 0BY )7 LBESR
EXRBTBILNTZS, ChoDUEDMTRINVINBEFE L,



10 indenyl)zirconium di met hyl,

rac- Di net hyl si |l yl ene- bi s(2- net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um

met hyl chl ori de, rac- Di met hyl si |l yl ene- bi s(2- et hyl - 4- phenyl - 1-

i ndenyl ) zirconiumchloride S(Qerr]M, and 15

rac- Di met hyl siwloywseisae bi s( 2- net hyl - 4- phenyl - 1- i ndeny| )RGH/XPEHG0ZIH
chloride OSSO err] Me. Al so enpl oyable in the invention are
transition netal conmpounds wher ei n, ﬂ')rconi umis replaced with titanium
met al or hafniumnetal in the above-fmentioned conmpounds. 20

The transition netal conpounds represented by the fornula (D), _can be
prepared in accer dapcH W B RIAER AR B 72 13 T Drganotet # B WD &Hém Bk
288(1985), pp. 63-67, and European Pat ent Publication No. O, 320,762
(specificatiomyandy . ik B £4R 7 forf exEifl is kin T hefl @ Bowi Pt Mner .

25 2Herr]Rerr] + 2-bu‘tyI-Li ----- > 2H' errlLi %err]b -
s (LA, k. BEF. TEH. BRAAH, BH. FEBLER. B
SHHEERBHAEDBEIRLTRATAILENTE 5,

ARECR. BUBESEERHE RIS X b —ARBITH,
£AFABALTL XL, XRPUTAVWONIBEHO A KA H
LUT. A—FVT S92, BEFIy, BE#RE, NARS B
B.ME. T/EM., —roVEB. VL-FBH. 750 VT =V
ERSEEEFEILNRTE S,

X5z, ARPTCR., RTEEMEERYE ARSI M4
BRHICE. AMOWBREEH. ZBAMEN, BEREH. FEUHL
. EBEv V. T 7 REOBHE,. ALIAVRT5RXFy
S kAL T VREEAKTLCEATABREORTRAT S
IEMTE S,

ARETIR, BNUEHBEERBE LRI R b —HRBIC,
XSRAFUVEERAETHIEAK (RFLVVRERK) ZEE
LThb&d.,. COXINEBEAKEZRATILEBLOTRUENSS
ﬁmtféo

2FUVURBESKELTE, RRES, BRES, BEES. 7
LEANEDHERLID, SUINEARGE AT VEERE
TEOhBZRFUVVREAKRTHNIE XL, REXABARAFLY, a
—AFNRFLY, 790RFUVREDRFLVVERE/)T—OR
BRELETHLEIRXELSER, XRFLVREI-E, ENVES -
(FzEAEE. 7700 by B EDORBR=bIVN, (X5 T



HR[err]-Y-RaH [err] 64

LiR[err]-Y-Rerr]Li [err] [err] wherein Zis d, Br,
or o-tosyl, and 5 Herr]R err] is [err]
WO 98/31540 PCT/JP98/00215
121

JUNEE. (A7) T2ULBIATFN, Bkl VvBEEDa,
B-—F )AL T4 YERERNA LR VES L RBERDE =122
DIATFNIEE) LOXRESHK], WREBERKIIFLY (N4 Y
N2 PRYZFUVHIPS) . BHEBBEIFV VREEL EHN
Eifyohs,

WEBERYZFLIR, VI VRITLTZSRA b -t K RF
VVABALED, VDR UVRTLISAMPY-KRAFLVREI T
— %2757 bPEETHILICIDESNSE, £, WMEBRMERFL
vEBER, KV T IR EDOVIVRTLISRA M-, R
fAaMELEZFET 272U NTL, BRERIZFVY, ZF VLV - B ER
EoVHRESEK, 2F LV - TobBlLryvdni Ry =e—iz, €
ZhEI)R— (REZB. 7200 NRrT7UNBIFN
BE) LB, RFLVVRE) %2757 VRERTRI LT
X0HBoh s,

FELWRFLVRESGKLELTE, REAERIRFL Y (G
PPS). XFLYy: (X3) TI/2UNBEELE, 257V ILE

AFN - RFLVEEGE (MASHIE) SEoxFLy - (%)

TI7VNBIATFTVEESGE, RFL Y - Bkl Vv BREESE.
AFULy -T2V o0=2 b I NEESE (ASHE) . REBHEXY
ZFLy, WEBEXF UV RHBE (LA, KY 79y vic
AFV/EEUETI7VobYNETS T FEEALIABSHIE.
77uwﬁAux%uy$&677uﬁ;bU»%757F#E%
LIAASHIIE. BREXVZFLVICXFUL VS IUTT IO
FYNETSTFPEESLALACSHE, =FL v -BBE=-NVHK



The transition netal conpounds (D) are used generally in the form of
racem c nodification, but they can be used 10 also in the formof R type-
or S type. In the present invention, a conpound represented by
the followng fornula (VI1) can be also enployed as the met al | ocene
conmpound. wosisisdperr] Merr] X err] PCT/IP9S/002YA | )
15 wherein, Merr] is a netal of Goup 4 of the periodic table or a
netal of | anthani de series; L[eré] is a derivative of
del ocal i zation [err] bond group and 12 nparts restraint geonetrical
shape to the netal Merr] active site; and
EA4BKKAFLYyELUT 2 o= b VET75T7 MRESLICE
Sk, ZFL Y TOELV VYT LIZRF LYy BLXUT 20t
NETSTIIHESLULESK, RV TIIVTVERAFLIVELT
AZTUNBAFNETZS D PHESULALMBSHIER L) Ra
hd, ChoDRFUVUVREAKIZ, |BEETE LR 2EULEA
EHETHWAIENTE S,
CHhoODUAIATHIIFELWAFL Y REAKRE LTI, ZHKE
OBNARFUVRESE (LEARXRIVRXRFLY, XFLY - (X
FY TIZYNBEESE (LA, RBESA VUV FAFIE ()
B, Ya—~by JA™RE) | 2IT7IVNBAFN - AF LV /HE
BERIBEDRFUVY « A7V NBIRAFNVNEESE (X E.
HBEAFE (k) B, MSBIlELE) . XFL Y - TZ70u=thJ
NEEAERYE) . WEBERIXFLY, WEHBEXF LV V2
B, RF LY -BhkoUA4VEBEESEK (XX, BEARMER ()
B YL ™MBE) BHB, LEOEISIUXRFUVSREEHK
ODHFEIR. HEARXLIX10* ~5x10°, HFFLIRLHXI
0¢ ~4x10°, XO0FELIF1IX10°~3%Xx10°BET
Hbo
ZFUVVRESKIR. BRUVEKEHEARD 1 0 0 EEWP I, &
#O.1~20EEHW,. FEL(RI~1IEEH, XOFXLIK
5~1 0EEHOBETERFINTWLBIELAEZE LI,
RYFT LI 4 VRIFTRAIZ—
ZRPTCHFEEF LLCAVWSORBARYFLI4 VRS A b —LL
TR, A, = FL Y- Jutrvys.~"—- (EPR) . =F U




20 the X's may be the sane or different, and are each hydr ogen,
hal ogen, a hydrocarbon group of 20 or |ess

65 carbon, silicon or germaniumatons, a silyl group or a ger nyl
group. O the conpounds of the fornula (VI1), preferred are
conmpounds repkrseaied by the following formula (VII'"). [err]PCT/JP98/co215
wherein Merr] is titanium zirconiumor hafnium X is the sane

123
v+eT75Fv531”3=(EBR) ., =zFLY FOoELY - TFUIN
— (EPBR) . xFLy FoblLy -Yxvah (EPDM)
HEZBTFARILENRTE S,

TOEIHRRYFLI4VHRTITRAIe—d, FEEXLUTO,
VEORNVF V74 VERBMEZEFLTLTLL, SITHWS
SENRTEBZRYFT LI 4 VERBEOHLELTE, BEERI LT
Ly, BEERYZFLY, BEERREFER)ZFLY, ¥ Fo
FLy. zFLVy - JoblrvJuy7afye—, =z FLY -7
DELYSVyFLakYye—, KYTFURE BIUINS0R
AR BEF SN B,

BYFVIL4VRIZISFSRAINT W, Yz VvELERIT VHREE
EINTVT XL, Vv EUTR, L4RVF Ty, L4AN
FHILY, VZOANFH IV, IV IaRVIIT Y, - F
WFU-2-) WVELRVBERBTF SN S,

EBETER. FVIAVRIFTRAMI—ERLFTFYFSEERE
DAL 74 vEBE, SV FUFBEBRRAEKAERTLZESL
T, HBBBRLLYOFETICHHIIARLBLTESRBELIALMT
;ﬁ&%&bfki<,:@iﬁﬂ%ﬁ%ﬁiixb?—ﬂﬁ%&
LT,

TFLVY - FEEE-NEMS VY LEELAK: | ~50ER
% &.

RV FY FRERREKERTL: 20~8 0BEX L.

RNVAFVYFRPBERYA LT VEBE: 10~6 0EEX% L.

RV FY FHEBRERIAKERTL . 0~30EBXEE. F



as descri bed above; Cerr] is a substituted cycl

opent adi enyl

group which is [err]- 10 bonded to Merr] and has a substituent Z

Z is oxygen, sulfur, boron or an el enent of Goup 14

of the periodic

table (e.g., silicon, germaniumor tin); Y is a ligand containing
ni trogen, phospdesriise oxygen or sulfur; and 15 Zeanapogiooly f or m
t oget her a condensed ring. Exanpl es of the conpounds represented
by the formul a (VI1") include

(dimethyl (t-b
cycl opent adi e
((t-butylamd
et hanedi yl ) ti
nmenti oned abo
nmet al | ocene c
carrier.

utyl ami de) (t et ranet hyl - [ er 1 §¥
nyl)silane)titani umdichloride and
&% i 88 (B 0GR 28 BRI 61 Bl GBI 5 N BT BB L 7 4

t ani um di chl ori de. The netal | ocene conpounds

Ve Ban bR bswd— # AL i 6 or in conbi nati on. The
onpound can be used by being supported on a particul ate

BARBIWIZFLY - FERENEAMT VS LEESK
2FEUT LRSI, BLEBIhFLY - FERE=Z VLD
SUFLEEEGRBIV /- RERBFLY - FERE=N{L
A5 VY LEESGBRLEAEBEI AT L SBREh S, BH
BESNLIFLY - FEREZANCANS VY LLAESHKEST
TSR —HEBR. BKLAAOFEFRVWTHEZNS, 2 &
ZIE, BVA VT4 VERBEERIVTF Y FEBRREKERT L
EXFLY -FEREZ NG S VY LEESGK L EERARL
MOFETICEMITHABTZILT, YTV I4 VEREE L,
RIEKFERTLBLUZTF LY - FBRE=-NVEEHNS vV LHKE
EHhENSUIMAERBERNELTH S,

SZITRNVAF VY FEBERIA VI VR TLER,. ZF L Y
ZERASEL. ENRTOEL Y, I-TFV I-RYF U I-NF
U, 1-FI7FoREDa~-F VT4 v, ELRERBRIYZ EZE
REAGSEXELGUTHSSZ, CITHEERYIZTVELTH, BK
ﬁum,97n«#ﬁ917,Vvac&yyyly‘L&&yy
JLo, LA NFY I, VY T70F050xy, XFULYIN
RNVRY, S-ZFYUFU-2-) bENLRVBERETFONSB,

RVFFYRFEBERYF LI VRTLEUTHE., BEBICE,
TFLy - TabEVUYRESGTL, 2F LV - 1-TFVEESGT L,
TFLY - IFUREEGTL, ZFLY - TobLYy - 1-TF

VHESIT L. ZFULVY-TubELV Y c FHERIZVEEET L,



66 Exanpl es of the particulate carriers include inorganic
carriers, such as SiJerr], Alferr]Jerr], Blerr]Jerr], MO ZrJerr],

CaO Tiderr], ZnO, Sngerr], BaO and ThGQ and organic carriers,
such as pol yet hyl ene, pol ypropyl ene, poly-1-butene,

pol y-4-met hyl WO 9831540 5 1-pentene and a styrene/di vi nyl benZRGRAPSHHBLS/ er .
These particul ate carriers can be used singly-or in conbination.
Next, the organoal um num oxy- conpound (tp%sand t he i oni zi ng

i oni ¢ conmpound whi ch formthe-netal |l ocen catal ysts are

cither | TF U amidkEne caRTeR cormH o KA or | F Bekeehe- TR & ubl o
oroanoal um nu - (OIpOUTS, USRS LY WRHESE FBSL 5 4 v s
PEETROEURESGRELEBETH LN TE 5,

Fh RAVFTFVIFRBERIT LI VERTLOL-—Z—HE
[ML;+ss (1 00C;J1S K 6300) 11, 10~15
0. FFLIB40~1200HETHS, . NUTFv L
BERIVAVI24 VRTLOIVHE (FRAME) 3. 1 6LUTT
HBEIENEFE LW,
MORBFRIAVIAVHRZFIRA b —HEBDITAVWSH SN
A+ VFERBEREKFERTLER, RAUFFVF (FREEL
M) OBEETFT. tOAREBEUELORECHNICALELT->T
b, EHET. RBESETLAVREKEZOTLRAEE VS,
BE&EIE7T7FsNTL, RKYSLIVTFLYTL, TuobllLUyEENR
50N BUEDOTOELY 2 FVUVHKESKTL, Tullly
T T VREARTLEEE TSI LN TES, CORTH., 7
FIUNTLERLRBRIAITFULIITLNFIIHFET LHWoh 3,
SNSDORNMIF Y FERBREREKFERTLEREST S L. KE
ﬁﬁiU&%ﬂﬁﬁééK@héﬁUtb74y%%ﬁ%%lﬁx
e —HEROHRBON D,
EREPFILEIAEFRNVIA VI 4 VRIS R b — il KA EZE
ALTH&, KREFELTIR, ETLICESEINTWAEKLHF
NELCHWsh, BEEMCIE, Yottt s, BEEE. 574
v, WMENRTT4Y, BBMTRI NN, 7Y VEORMARUR.

a—-F =N, I-NF-ILEywyFEDa—-NFy—-—NVE, <,



Lai d- Open Publication No. 78687/1990. The conventional ly

known al um noxane is specifically 15 represented by the follow ng
formul a: Rlerr]-Alerr]- (OAl-)[err]- OALR err]

| R ... (1) [err] 20
wherein R i s wolg@rsacar bon group, such as nethyl, ethyl, PCT/JP98/00215pr OpY |
or butyl, preferably nethyl or ethyl, particularly preferably
nmet hyl ; and mis an imigger of 2 or nore, preferably an

i nt eger of 5 to 40.

T, FYRMB., KEH. BFHEOREHH, t—#, Eo
v, ANFunRay, TN VEFEQOuUTH, YY) VB, L3
FUB. AFT7TY VEREORGBELIZTOLEIE. AMHE. 7
2o VyAVTFUBEB. T8 7 F v 7R S0V VEOERES F.
IXIFNTEIV—b, VT TFNTIR=P, IFI7FNERF
—b%@ixfw%ﬂﬁm\%@&747D7Uz9079w7x\
BWRENV T IV VERLRZOEERH 2 VIRKED. BRIRF 4 2
- NVEEFRTHEIENTE S,

KK ZRNT 2. REKEOHKBRIER LS X P —#HK
MHRBOoNEN, BCAVLEBONIHERPDOBBADESNET T
B ERH B,

ERFCEVWTERIhIFREBBEDOMELTER., V7 I
NVEFYER, J-tert-T7F VRNV IFTF IV F, 2,6-T A FN-2,5-
I-(tert-TFURNVFTF V) AFHF U, 2,5-I A FN-2,5-U-(
tert-7F ARV F V) AF Y U-3, 1,3-ERX (tert-TF VNI
TFUALAVTOEN) RV EY, 1,1I-EX (tert-TF NIV T F
YY) -8,3.5-PUAFNYIOANFH Y, n-TFI-4.4-EX (tert
CTFARMFEY) RUL— b RYTANRLAFY K, p-7
goRYIJANMVRVEFIER, 2,4-V20aRX v SANNRVETFY
R, tert-TFARNTF IRV T - b, tert-TFARNMRN VYT
IZ— b, tert-TFARAVFF VAV TN A —KRX—-F, V7T
FIARLVETFYER, SHOALARLMFF YR, tert-TF NV 7 3
WRNVEFFORRERET o B,

SHhoDS5b TR, E8HE. Ra-—FLEHDET, 2.5-I 2 F



67 The al um noxane may be forned from m xed

al kyl oxyal um num units consi sting of al kyl oxyal um numunits

represented by the fornula (OQAl (R err])) and al kyl oxyal um num units
represented by the fornmula (QAl(Rlerr])) (wherein R err] and 5 HRerr]

are each the ggasi4salr ocar bon group as described for R, PCEATRYS/OY285 1 |

and R err] are different from each other). The or ganoal um num

oxy-conpound rmay contain a small anount of an organi c conpound of
other metal than al umi num EX&rpl es of the ionizing ionic

carborans b gopolndSer t-7 7 N ek Eh S KPD1.02 Bot) A D, B

conmpound r epresent ed by the formula BR3 (where each Ris a phenyl

group which -3 -(teythave & SubstiFuent ~sdely ¥s-3J o3 Z neteyt-orF
WRAVZTFVAITOEL) RV EURFE L, BHTH, 2,5-
IAFN-2,5-I-(tert-TFURNFTF V) AFYUHRBLFFL
Wo EREBHICEVWTHEBERAEDII. HEBLEYOETHLTH 3
NVAFVFFRBERIFTL I VRBEEL, 2FLVY - FEKRE
NS VY LEESKLE, NN F Y FRBERAKERT
LE,. NNAFYFERBERIEKEZERZTLOSGHELI O IERY
TR UT, 0.05~2E&%., FELRB.I~L.6ERXDOEHS
THWoh 5,

ARPTCHESRIZEFEBREBRLLDOFETICHHICAET B
BLT. BE, p-F /) VIFF VL, pp -IRVITANFI VY
F VL N-AFL-N-A4-V=bouyT=yy, =bhouRvEy,
J72=2 W72y, P AFo-— ATy -NN-n-T7 =V
vIORUVUA I FREDRNATFVREBEREBA . £33V TY LY
TIV—=h, ZFLYTVIA-NIXFIYV Vb, JZFL VT
u:—wvxyauv—h,ﬁu:%uyVUa—w9x§7uv
—.}‘\ MY AFO-AMTaRXR P Y RXFIYVL—F, THVINRXET7
NUL—- R EDBERBEAY IV L—-bE)Z— JEZMRVE
v, EZ VT FS—-b, EoVRAFTL—- R EOZSBREE=L
E)R—RRBWVWBILANTES, IDLHUREkEHEAVS I LI
O, H—roBHRAREBERIEHHEBETE 3,
MREAWORITHE, VEZARVEVHBOFELL, VE

ARV EVR, BREVWEC, BEEBRLBEHOERFT THEINILE



15 trifluoronethyl, or a fluorine atom. Exanples of such conpounds

I nclude trifluoroboron, triphenyl boron, tris(4- f1 uor ophenyl ) bor on,
tris(3,5-difluorophenyl)boron, tris(4- f I uor onet hyl phenyl ) bor on,
tris(pentafl uorophenyl)boron, tris(p-tolyl)boron, tris(o-tolyl)boron
and tris(3, 5- waéksisienet hyl phenyl ) bor on. Exanpl espof/itoec2ioni c
conpounds include trial kyl - substituted amoni um sal ts,

N, N, -di al kyl ani I i ni um sal ts, di aljkyg ammoni um sal ts and

triaryl phosphoni um sal ts. Partlcular exanples of the

r1 et hyl ammorFuh SoF SR BRand Foks gt SR "R Ly - FERE= Ak
but Y1 y aoront (a7 o Lﬁéﬁgﬁ%& BT AP A BRI KRR T
ma”””mm%W” ﬁ%ﬁ%ﬂ%wm$+:Am@g&#aﬁrao o
FRAHLCNETECT3RAEF L. FRERCHTOSBMEL
T D, BABLIZEEHEFNEE T, RBMLUHLOAN
5UROENLERYFLIAVELIFIR b T —ARANE SN S,
WEHH,. SHEEEAIJYL—-rE)2—. SEREL=LE
)R —i3. BEBELEHLKCH LT, 0.05~3EE%. %0
I ~2EBEESYDHEATHRVWAIEARAFE LV, EEHA. SEEH
A7y L—bEI)T—, BEEBE-LE /) v —ORAHEA S
EB%42BI3L. FRBEB{LYDOBESENBVBEAITIR. EBXK
EHECEFLAESD, BOoNBZRBERIALI 4 VRIS
P -HRME. REBEED, —F., FRERCBOEARNYD
BB AICIR, REDA. SEBEASIIL-LEI -, BT
e NVE) TN, BLEBRIVF LI 4 R FSRA T —4
BEHFICXRREEOE/ - LTEFEL, EERVA VI VR
SZhv—HRYE. NIKEOBHRBEICLI3UHOE(IE
Ut DT 5, LichiaT, BEHA, SEHEEX S 7V L—FE)
— BERBEILE) -, BECEATNETREL,
B BAEIR. FHRROEEHRTHS S LRFE L. £,
ERSEORBEUTRAFCHI I EAFE LV, RABKOBREIRE
ERAYHMBEOMENS3 00 CEITCOREBTHD, BEEMI
1 ~103THBIENRTFE L, £/, MASNBHIEHIES 0
0~10,.000sec”'OHBETHA I LHREZELVL, BEEEEL



68 propyl ) ammoni unt et r a( pent af | uor ophenyl ) boron and

di cycl ohexyl ammoni unt et r a( phenyl ) boron. Al so enpl oyabl e as the ionic
conmpounds are tri phenyl car beni unt et r aki s( pent af | uor ophenyl ) bor at e,

N, N- 5 dinethylaniliniuntetrakis(pentafluorophenyl)borate and

f er r oceni unt eiyiosiagsawent - af | uor ophenyl ) bor at e. BEXGTHIPeY003ES t he
borane conpounds i ncl ude decabor ane(14), '

bi s[tri (n-butyl)amoni ui m nonabor at e,

bi s[tri(n-butyl)amoni unj decabor at e, andz%al ts of netallic 10 borane
ani.ons such as bis[tri(

but yl ) anmoni uid b s( doﬂ'ee’aﬂyﬁr‘?d’bdbdet‘fab’o?’a-t’e‘f7 F Y EE (‘I’I’I ) -
O b - T 5 i PRS2
X5, EHBBOEENXFE L,

ARFIIHEBIRITVIA VRITIRAPT—CR, SS5ITHREL
RRAFLVRESGKRELSRA M —HEARMW 0 0ERHPIC, &F
1 ~15EEHM. FELIRS~10EEHLALSLIRETRS
TEIEMNTE. AFVV/RESGBEES TS LBRERENHBRSN
B0 E LW,

ARFAICENTR, ZTF LY - FERE=-NVLEMS V¥ LEE
AEOHENMELABRTUEMEHARDE BRI XA P —HK
BT, |~TOEEX, FFTULWR3~50E&%. £DFEL
(IE5~40EEX. FItFFULRII~30EEXOHBIH
BLLNBEETHE, TFL Y - FEREE= V(LGNS V¥ L%E
LHOHANRLEBREBE IV VLWL, ERWORKRERRAREASLC
ERH0, TREREBHEHIOISWE, ARPOBRE., WHE, WX
GUEDRRRELEIEND S,

ARPICHEIRTEXHMBARDS LTI I b —EAKD IR,
ERUEERAEI VTS TR -, YEYTUY I~ AV Y
s NIFH-—RBEODRBABEFVWTITLVLYFLUE, BRERT S
SEIIOBETEIENTED, BREBELLTR, 3FV V7
-, A VF VYT IFT— (RLEZERX RN =IFY -, =
—¥ =), —EHFAR_HAHEBERVAIIENTE AN, FHK
BOEBNRIFE L,

Bz, BE150~280°C., FxLiE170~240COD



15 of netallic carborane anions such as bis[tri(n-

but yl ) anmoni un] bi s(undecahydri do- 7- car baundecabor at e) ni ckel ate(1V).
The ionizing ionic conpounds mentioned above can be used singly or in
conmbi nation. 20 The organoal um num oxy-conpound or the ionizing
lonic crPRRuétocan be used by being supported on the afcwmrsioaiis

particul ate carrier. In the preparation of the catal yst, the
fol |l owi ng or ganoal um num conpound pay be used together with the 25
or ganoal um num oxy- conpound or the i oni ¥9 g ionic conpound. As
e et AR IR Yo x5 TR AR
TERMEERYE LUV A b —HEMIE. BERL » PRIC
ERExh. FhENOBRTBHHMEELEIISIAIT-OFHFICE
WT—BIETEbh THAHHEKREBE, FHREBE, WAKEIE,
ULV Y —BEEREOREBAEICLL > THEZOREHICHES N
2, choD)BTiE, STHREBENFILIEASINS, LEOD
IS5 nBTBEMEERBME ISR M —AKBR., RBH®C
EBhTWa,

ARG GZIRTYUEMBEARDE LRSI P —ERINS
BREhZBEEER, DLy UHERRS, 73 BERBERICH
TEREBRERICIENTWS, YL 7 UBBERBRME., —BCHEY A
YT RPN ERYA-—NEABEORERIDREERKT 32
HThHh, —BEL_EINSY, £/, Tuos 7BAAV YT X —
FEEWEBRKBEM LD S, FRPIKIBTEEEBEHARDE £
RIsXR b —HBRBIPOERI O IRBEE., ChowwThoy
Ly UBERBRBEIBREFLRMEEZET LT 5,

7. TI/BERRBCE, A5 UVEEBRR. RNV TTTFI
JHER. RRMEROBN S5, chooRMiE, 71/ %%
HETAHRFERERNVLTAUFE FEERESETREEHCEGH
BEhsEREIE, ChEMMBALCER L AFO-LELT L
I-NOKBEELORIEKIVBELZEBRTIRMTHD., 61
MPHETTSMERTVF FEIE. A4 070 -7 A F FHIE,
MO =R, TZYUNEE, = XFOHE. cRFITUEEL
B4&ULTEREORTD L\,



69 exanpl e, such an organoal um num conpound is represented by

the foll ow ng fornul a: (Rlerr])[err]Al (O (Rerr]))[err]Herr] X err]
wherein RL and R2 may be the sane or different and are each 5 a

hydr ocar bon group of usually 1 to 15 carbon atons, preferably 1 to 4
carbon atons; wo éssisohal ogen atomp and m n, p and q aPET/RIMBBAS
satisfying the conditions of 0 < n1[err] 3, nferr] n<3, 0ferr] p
<3, Oferr] g < 3, and nwn+p+q = 3. In the present invention,
ethylene (i), the aromatic vi nyl conpound (ii), the non-conjugated

Copol ymer i zed | iRk 3 78 &"%&gﬁ%ﬁ@#%%fﬁﬁyﬁ% BT Ry,
gonor al |y used s 12 et el T BT B0 o e o vay Voo Hoadt BV e H Y en:
USRS R S S 0UG Y PO 5 00 B3OV 352,
3. BEHOEXRREKROFEREMNICE UL TELLEZES I ENWEE
THOBICHBEEZEVWA, EFERZIEVWTI tm~500um
DEETH 5,

FROXSBEEBEBDOS B, LEARYLY UEBRBBER VW
BEFEIIODNWT— W%#HT%%T%& ARBIELIBEHE
ﬁ%ﬁ&%itﬁz%zbv—&&%#%éﬁént&%ﬁ%\m
BB IUC—GBUSTEREEENEZAVWGBELESCELENED
—EHTFOFHEN, IS kELLENRERXEZ, TADE, F
RE I AR BEBEARDEI RS A M —HBEBISBK
ENEBRBEHEICRETEIHEAICE. ERXHMSITADLDATULRERS
BHESER VRS (RELE) 2R 2B T LELEL
L, COXIRRLTEREShEREEIC, YLy Uy HIEREN
EREL. LEIRIELTHRTSIIEiICED, VY UEIEREZ
FRTA-ENTES, S5 LTHEREKBER., ERREME
SAERCERBETL-TOREVIZbAADST, REHCHLT
EBICRFUEFEZA LTV S,

TSR I —HEDIrOSBONIRTE KT, HERE., WE-Z
BRHTULRATREBVR, BET I LKL IhoAE, &
TONBHEHIEABIXEEINEERCEA-BREEXESND,

ERFIFIDTUEBIEARMREARS LTI AT —HEK
MBREKIE, ABHERLE. A - P EABRE. EAESER. BH



When the copol ynerization is carried out batchw se in t he presence of
the netal | ocene catal yst, the netall ocene conpound is used in an
anount of usually 0.00005 to 0.1 20 mmol, preferably 0.0001 to 0.05 ml,
based on 1 liter of t he pol ynerization vol une. The organoal um num
oxy- conpound woes3isué used in such an anount that the nol ar BCHIPSB/QAIS M) of
the al um numatom (Al) in the organoal um num oxy-conpound to the
transition nmetal atom (M in the netall ocene 25 conpound is in the range
of 1 to 10,000, preferably 10 to 182000. The ionizing ionic
conpound is used in such an anount that the nolar ratio of the
i oni zi ng ioni & capb@E@EdbRne— BRI EM M. FHHHRERSE, SEHH. X H0
~vHAR ERFELLEREFKMINIFAEICLESCAHAVWS I ENT

3%,

% 5 0 2 & |
ABUCRIEENHBEEE T 3 NHART kL, EWHE &
DEEENE. NOBRUBECERTL 3,
ARBCFEIRTUEHEARDRERS LT b2~ K
BBEEIE, BHALBBLOEERIENTL 5,

£ 4]

BT, EHRPAESHOTEFRPAZSISICHEENICHATEIN, X
RPRIhOEAKKREEZNZ EDOTHEHA L,

HEEMBI 1 ~1 6 BIUVHEH 1 ~4 T T3MERFERZEUT
DEXEHTH S0

HE$E S

mE - rETEHRVWTIIS K 6301 (1938 9%)
E%ﬁéhrw53%EYy&wa%ﬁ%#ﬂb\:maﬁﬁ%m
WTHEJIS K 630183BIcEBBESATHBHEICKN,
MEEE25C. IHREES 0 Onn/ S OEETHRARZITE W,
B3IREE (TB) bXUIEREMSHMT (EB) #HE L,
BExHAR

JIS K 6380lic#mlcxYy vy 7EX (HS:JIS
AEE) ZMEL 7,



nmet al | ocene conpound (ionizing ionic conpound/ netall ocene conpound) is
in the range of 0.5 to 20, preferably 1 to 10.
The- or ganoal um num conpound i s used in an anount of usual ly about 0 to
5 mol, preferably about 0 to 2 nol, 5 based on 1 liter of the _
pol yneri zat i oWwowebisae. The copol yneri zati on reactRGIAPPHOBE ri ed
out under the conditions of a tenperature of usually -20 to 150 '
[err] C preferably 0 to 120 [err]C 3g’rore preferably O to 100 [err]C
and a pressure of usually nore tha& and not nore than 80 10
kg/cnferr], preferably nore than O and not nore than 50 kg/cnferr].
Ethylene (i), tR&ERHEBEER®I| conpound (ii), the non- conj ugat ed
polyene (iii), and optionally, the [err]-olefin (jv) ar to the
meHuMon%ﬁ&ﬂmm%&ﬁﬁﬁﬁ&ﬁ@%ﬁ%ﬁ@ﬁ%&ﬁé%%ﬂﬁ
copolymer (A) having the 15 aforesaid specific nonomer co os%&ip&i an be
obtained. I n % @ RERH DOy ERH z i Bl m&%@tﬁi%ﬁ%% iexs Quch
as
AbEr-%ic, 1 OmBEOSHRICOTHL. FIRARBRER VT,
20 0mm/ SOEETIOEOHAICHEL, TOMEBREZNE
U7e
ERAKAERR
EHAkXAERBIZ. JIS K 6301 KEBLT, 100°C
T2 OBEBRELITARBRAIIDVLWTEMKAE (CS) ki,
T, EWHI 1 T~2 T LICHBHS~8ItEIT2ERERR
OHEFERUTOEEOTH 3,
EREFHR
FIHIVIERY., BEERHIRABRFOZAICEXRT SR ]
KTHOOEFTHRE2mBEBETIVWTELEA100EES, £0L
ctonVEEF—S(JIS Z1522) 2KoEEL. L7
C—KIE MRl BERETHEIhAAKSORBEHEE L., HE
ETFE--ERBOHELTEL
BEH 1
1.5y P VOF— I UL—TR2EFTRSICERL., PV Y

480ml. RFLvT5nl, - =2FYFVU-8-2FN-1.7-)F+Ix

v (EMND) 5nl2H4AAK, 35T ublL y£3. 2kg/cn®i
KBXS50BALL RWTEBBLERSFZRNES 0CIKREELT
FLYAEL Okg/em> IS B3 LS ICEBA L, RIZ, BIOREERIT A
FUNFTLNI)AFY Y (RU—T 7S, 3ERY PV VER)



hydr ogen can be enpl oyed. When et hylene (i), the aromatic vinyl
conpound (ii), t he non-conjugated polyene (iii), and optionally, the
a- 20 olefin (iv) are copolynerized as descri bed above, the

unsaturated ol efin copolyner is generally obtained as a pol ymeri zati on
sol ution cont awopsi®sast. The pol ynerization sol uti on i sptroeds@o2isn a
conventional manner, whereby the unsaturated ol efin copolyner (A) is
obtai ned. 25 (B) VE?fanizing agent The

vul cani zing agent (B) is, for exanple, s ur or a sul fur conmpound.

71 Exanpl es of sul fur include powdered sul fur,
9. 2mmol,. 2HDOFHEIZIDEK LA (I2F N (tert-TF L7

IR) (FRIAFN-pi-v2aRVEITZN) YSV) D7
aS4AFF7200.01 8mmolZEWA. COREGEKZ 1 5 4HBR
Licg,. - b2 V-—TJUIEALESGEZHE LI, ZOESGHHRRA
ODEA%Z1 Okg/cn?PiCHEO2&S5CF LUV EZERHEBLL, 3040H
E4 LNk, £0%. 50l0 A ¥ ) -V EGFMUEAERT Lk, E
ERTHB. 1y PLDAY ) - NTESEBREIPSRY—2IFE
AT, FHULARYT—-2X5X 1Yy bLDAF ) —-VT2H
e l., 130°C. |1 2KREBBEREE L, BohfczFL Y - T
oV - XFLYy -EMNDXEESKk ((ESKk (a) ) . 2
4gTHY, 2F L UyhroELNIHBREML, Yol UyHoE
PhIBREMNEDODEN K (ZFLV Y/ TobELY) BT3/2 1T
THO, ZTFLVU/DASHINIBREALE oL U oEINS
BERBMLOEGFHESL. XFLUDNSEINIBREMLEDE N
(ZFVVy+7abEV Y/ ZXFL ) RIVO/S10THoT, 2O
HEAH(OIYEBRISTHD, 135°C, #hJ vy RTHEL
IERAEE [n] 132.8d1/¢gTdH » 72,

Wi 2

1.5y PLDF—-bIV-TR2EETEHICERL, PV
430ml. AFV 24 0ml. EMND4. SalzHRAAK, 5IC1-
TF &2 0kg/emP IS B LS ICEA L, ROUTEBBLUINGR
NESOCKARBULZFLY%Z 1 0Okg/em®iICH B3 L5 ICHA LT,
ZD®, EEFRADEANE ! Okg/cm’ TR LS CF LU %
ERER LA EUNBHEEN 1 LRABIC L TEARIEELT - 2o



precipitated sul fur, colloidal sulfur, surface-treated sul fur and

I nsol ubl e sul fur. Exanpl es of the sul fur conpounds i ncl ude

sul fur 5 <chloride, sulfur dichloride-and high-nol ecul ar

pol ysul fides. Al so enpl oyable are sul fur conpounds which rel ease
active sul f urwatespisao vul cani zi ng tenperature to vul carBGRATPP§{R0215
conposi tion, such as norpholine disulfide, al kyl phenol di sul fide,
tetranmet hyl thiuramdisul fide and 10 dijggntanet hyl enethiuramtetrasulfide.
O these, powdered sulfur is preferably enployed. An organic

Phe organi o péh xFiEs: 3L | ndrGle f kyR Beboxi nds ML DIPSE BibutrE ~ ©
PF1 ot hyl oycl dheRa6l )t brd-bugys & Sy peroR es a1 BLrt 10 5 MR B
D52t ot hy - 25 6 Cobn S oA BRI & & € MRk L ¥ /27 7 )
$80/20Thb. TFLVUIMOHEINIBREMEL-TTF U
SEANIBREMEDOEHELEL, AFLV VM OHINIBREL
COENR(ZFVUHI-TF//RXFL V) RIL/ETH-T
CORESKEOIVEMIILIITHD, 135C. FHY VPTHE
FUABREE (2] 2. 7d1/gTH - 7o
Bl&Ef 3
1.5y PLOA—P I V—TRERTRSICEBRL, bl Y
430ml. AFLv50ml. I-425>40mnl, EMND4. 5nl%
HRAAE ROTHEBLANSRZRNEZ6 0 CIIRERLZFL V%]
0 keg/em2iZX B3 X SIKEEAL 7,
2%, EAHRAOEANZ 1 Okg/en?iCR2 &SIz FL U E
EEHELE LI EUNARMEN | LRABICLTEARIEZT » .
BohtxzFLy - -1-A2Fv - XFL v - EMND#ESK (3
B4k (c))id. 20gTHD, zFLuhroBELNIEREM
é\kfa%ymagﬁnamﬁiﬁkm%w&(1%vy/¢7
FU)Y 83 /1TTHH, ZFLUuhoBHhIBREMEL-F
7FUBSCEINIBEBLLOAHELE, XFL YL SEINSD
BREMNEOEM M (ZFVUV+I-FI2FV/RFVLY) BRI 3/
TTH-lco COXKEAKDOIVEMI1I 2THO., 1835C. 7
AW URTHELULEBBRSEE (2] 32.6d1/8TH » o

SEH 4

——————————



2,5-di (tert-butyl peroxy) hexane, a, a-bis(tert-butyl peroxy- 20

m i sopropyl ) benzene and tert-butyl hydroperoxi de; peroxy esters, such
as tert-butyl peroxyacetate, tert-butyl per oxyi sobutyrate, tert-butyl
per oxypi val ate, tert-butyl per oxynal eate, tert-butyl

per oxyneodec anoas/ssad er t - but yl per oxybenzoate and di -t @CTLBIHOPPLS
peroxypht hal ate; and 25 ketone peroxides, such as dicycl ohexanone

per oxi de. These organi c peroxi degszgan be used singly or in

conbi nati on. O these, preferred are organi c peroxides having a

72 hut e, B 280 flou| br JiC— Ph BRI A dr B peicti e
di_tert_bmylf?ﬁf%gi/tgri_glﬁfﬁ' EMND 83l B R A, &5 7T
bL YA Oke/entiii Bk 5 CEA LT, RWCHELEARSSR
M%E5 0 CIKRE b.:r.a'-l/ Va1 0kg/em i B X OICHEAL
2%, EAFTRRNOEA%1 0kg/en®iZB D &SIz FL UV %
Hepe Lol CUARHERM | LRBICLVLTEEGRICZT» 1,
BohtzFLy - JubblLby - ZFL v - EMNDXESK (3
Eolk (d)) i3, 218THOH, 2FLUIPSEBEINIHKREM
., Jubtlupro@EhrhiBEEMLOEN L (ZFLY /T
PLY) BT5/25TH0D, 2F UL UhoEI-NIBREMLLT
DL YA SEINIBRBEMELOEHEL, XFLUVAEDIN
ZEEBEMErOEN K (ZFLY+TUEL Y/ XFLY) ES3
ST THote CORBEAKOIVRMEIZI24TH. 135°C,
FHY UETRHELLBEKE (21 132. 7d1/gTH » 7o
BEH S5
.5y bLDF = I L—T2ERTRFICERL, bV Y
430mls ZFL Y6 0ml. EMNDT7. 5nlz4R A, 35I1C1-
7"‘5'- VA2 0kg/emtic BB XS ICEA L, RWTHRBLANSHR
M%AE50CIKEBELIZFULYEZ ] 0kg/en?icE B3 X 5EBAL L,
z0%. EARFROEN%2 1 Okg/en* TR &S5z F LU %
Baag Ul EUARBERN | LRBCUTEARKEZTT » .
BontzzFLY - 1-TFv - XRFLv - EMNDXESK (HFE
&K (e)) 2. 1 8gTHH, =FLuhroBINIBREML.
-7 F v SHAIANBHEREMLEDENL (ZF VY /1-TT V)



trimet hyl cycl ohexane, tert-butyldi cunyl peroxide, di-tert- anyl

peroxi de and tert-butyl

agents nentioned above, sul fur or the sul fur conpound, especially

sul fer,

preferable as the vul cani zi ng agent (B), because a rubber

conposi ti on hawopgpisdcel | ent properties can be obtai ned. PCT/IP98/00215

(© Reinforcing agent 10 Exanpl es of the reinforcing agents include

car bon

MTI; carbon bl ack surface-treated with a

bl ack, such as SRF, GPF, FF£7 MAF, HAF, | SAF, SAF, FT and
I

I|ke silica; activated cal ci um car bonat e; flne%%ggomdered tal c;

finely powder édl %i8 itRc2a€i®.0 158 F U ¥ therimdirk il
a vul cani zed

tensile

obt ai ned.

product excellent in _mechanical properties such as

% %hgi’hé Bk Bt rle @y tth il &abr AsF-dn r dsics Ehhed Sl Rt 4
EOoEIVE (ZFLULUVHI-TFUV/XAFULY)RI2/8TH -1,
:m%i%ﬁ@aﬁ%ﬁﬁZZ?bb.135@,?#0)*?%
FLURBREE [2] 2. 4d1/¢Tdh » 720

BlE&EH 6 |

HWEFMLIZENT, (VAFN((ert-TFAVT7 I F(F IS AF
W-p®-v7uXvFIx=N) YV30) Va4 FFIUvEA
HOFETAER LAV T oY FU-EX (A VF=N) Yz
=W LY7o FERELARUAGEERN 1 LRKBRICTV., =F UL
v+To¥Elbry - XRFLY-EMNDXEAK (¥(EAH%K (h))
Bk, BohkzFLY - TublLy AFLY - EMND#E
A% (XESHK (h)) B, = FLV U oHBPhIBREEE, 7
sELVVASEIMNBIBREMLEDODEIMY (F LY/ TOEL Y
) IRTS5/25THD, 2F UV UhrSEAIANSIHEKBEMLE oL
VHOHEMNIBRENLEOEAHEL, XFUUVMSEIN S B
Bftoerk (zFLVv+FuolllLy /270 2) B89,/11
Thot, COKEAKOIUEBILI 65D, 135C. F4Y
vHTHELULBREE (7] 2. 1d1/gTdh - 12,

YRS

MERERM I ICTHRELVEESHK (a) . FEFA-KRVT5
v 7 (JB6OHG™. MA—-FK2 (%) B) . 374 44N (PS
-4307" (HAEEHE) ) . AFT7Y VB, BHRE, EERBEI I
VI L (KA PYSB™, BEIE () &) | Bt T L

hydr oper oxi de. 5 O the various vul cani zing

ane coupling agent or the

fhg bg@nt ¥ dused,



(D) Liquid softening agent 20 As the liquid softening agents, those

conventional ly added to rubbers can be w dely used, and exanpl es

t her eof i ncl ude petrol eumtype softening agents, such as process

oil, lubricating oil, paraffin, liquid paraffin, petroleum asphalt and
vasel i ne; coalwé egisisgope softeni ng agents, such 25 as coal perseesdonsal
tar pitch; fatty oil type softening agents, such as castor oil,

|l inseed oil, rapeseed oil and cocongh oil; tall oil; factice; waxes,
such as beeswax, car nauba wax and I oI|n fatty acids and fatty acid

salts, such as ricinoleic
acid, palmtic(agixd,y BS Uy s#ekr@ﬂﬁ (%) ﬁé}ll % un.s3 ehratte Jla@o ng 1)

Iaurate and synthetic polyne

w~*ﬂ—(WF&%T(&)&)%mhfsﬁﬁﬁﬁbtcbm

BE#Mis, l4A4AVvFAr—-Fva—- (Ffga—-NL/#%o—-:50

/50C) ZHEHL, SORKWMA. 2-A VAT IRV ITFT S =0,

IRVIAFVIVIFUOSLIANT 4 F, FFITFNUFIFT LD

ANT7 4 FEMATEH#L,. 2 HLEZETR-TEATLER

#EL4K (a) : 100EEL
FEF-A—K2 75927 :16 0ERY
NS3T74 v 4N : 90EERK

AFTYVHE 1 ES

R EE . S ERK
BEERBEHANIL: B35EER
B{LA N L SERD

WME: 0.8EEX
2-ANAT IRV ITFT7S - 1.OEEY
INRVIAFUIVFUSLIRNMTI 4 F 0. 4 EEH
FESTFAFISLIZRANT 4 R 0.4 ERE
'L%QiﬁmbfﬁéhtméﬁkélGOTEM%éhtfb
RO 10 SEMBLEX 2mmoMEH -+ 2EHRLT, 20
MEH Y — P 2WTHERHAR, BERRETH - 1,
Fh, BATLEFHRRIAR (IF:50m. WE: 2m) %%
HLS 0mmo FHBLEAVTYA XBEES80C, YUYV ¥-—
6 0 COXBGTHHULT, FIRRICER LU/, FlEHE . HisdFiR
E@miI LS UHERE (ZHEEAF (K B A LVRXF—-QI



material s, such-as petroleumresins, atactic pol ypropyl ene and
counmarone-indene resin. O these, prefered are 5 petrol eumtype
softening agents, and particularly prefered is process oil.

Vul cani zed product The vul cani zed product for form ng the

vul cani zed wo9smisded product having a surface decorative |EGIERIHWZY di ng
10 to the invention can be obtained by vul cani zi ng the unsat ur at ed
ol efin copol ymer or vul cani zing the uns?ﬁgrated ol efin copol yner
conposition conprising the unsaturated ol efin copolynmer (A) and at

| east one conpoundi ng redient selected fromthe vulcan|2|n%bagent

(B), the 15 r7e|3m%)ﬂ‘cl/n§~ ﬁg‘erﬁ R d) lafd 0t Hell P q@id & ¥ ehi RyTaget®
agent (B), When ik L sTl DR TBHE 2 1 0 OLM B S IBaHE 620ty B an
o STy R Lo SR SRS
WTREOEEHREZME L. BFERIIKT T,
EMEH 2
EWHH1ICBWVWT, SR IFTIFILIRIXR V- FEYT—0.
CcERSN. KBESERV TSIV (RYyF—IH™, Z8LE
(%) 8) AEEREAVREUNE, EBH 1 ERHITTE -7,
HEREEZRIIITFT.
RHEH3
EHB2ICE VT, EREBONVY Y LICRAT, KBS 7 X
Y LA 0EEBRER W UNRERM2 LRAKICITE -T2, BR
& 1IIRT.
K fl 4
SO BT, REAK (a) CRAT, BEH 2 CTRE
Le#ESE (b)) 2RV LU E. EMHBHA 1 ERKRICT » o
HREZRLILIIFRT.
%1681 5
SR 1BV, HESHE (a) TRAT, BEMICTHE
Li-HEAE (c) ZRAWVWRENE., Sl 1 ERABICT-. &
BEEILIIFRT,
g Bl
ERHIICENT, £ESE (a) ZRXT, zFL Y - 7ok
v -EMND#EAK (=FL v/ TobBELY (N =72



20 based on 100 parts by weight of the unsaturated olefin copol ymer

(A); or t he vul cani zing agent (B), when it is an organic

per oxi de, can be used in an anount of 0.05 to 15 parts by wei ght ,
preferably 0.15 to 5 parts by weight, based on 100 25 parts by wei ght of
t he unsat ur at SM08%240n copol yner (A); t he rei nf or cipeg/Ieggen21s( C)
can be used in an anpunt of usual Iy not nore than 300 parts by wei ght,
preferably 10 to 300 parts by meng& nore preferably 10 to 200 parts
by 94 wei ght, based on 100

parts by weight of the unsaturated ol efin copol yner
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anount of usually-not nore than 200 parts by weight, 5 preferably 5to
200 parts by weight, nore preferably 10 to 150 parts by weight, stil
nore preferably 10 to 100 parts by wei ght, based on 100 parts by
wei ght of the unsaturated ol efin copolyner (A). The
unsat ur at ed owwefdssisaepol ymer conposition can be 10 prepar RFIHPIHPRII ng
the unsaturated ol efin copolyner (A) with at | east one conpoundi ng
i ngredi ent selected fromthe vuIcaPi i ng agent (B), the reinforcing
agent (C) and the | i qui d softening %éent (D) and kneadi ng them by a
conventional nethod, e.g., using an internal mxer such as 15 a Banbury
m xer, a kneader or aif i1wWermvRedF & H V33 U EEE #brepali EgBEPvul cani zed
product fromthe unsaturated ol efin copol yner or the unsaturated
olefin copol yner conposi2-ibob doT dort di AitAd) the VulCEEHng agent
(B), an unvul cani zed conpounded rubber is first prepared,
p.p - AFVERRVE Y RN KAZNERNFIF L5 EER
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20 then the conmpounded rubber is nolded into a desired shape, and the

nol ded product is vulcanized, simlarly to a conventional manner for
vul cani zi ng common rubbers. In order to vul canize the nol ded product,
irradiation with el ectron rays can be used. 25 For preparing a
vul cani zed pr ostoess¥semom t he unsat urated ol efi n copol ynercroesmeeisi on
containing the vul cani zi ng agent (B), an unvul cani zed conpounded
rubber is first prepared, then the conpounded rubber is nolded into a
75 desired shape, and the nol ded pridduct is vul cani zed, simlarly
to a conventional manner for vul cani zi ng conmon rubbers.
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In the present invention, to the unvul cani zed 5 conpounded rubber can be

added rubber conpoundi ng i ngredi ents, such as vul cani zation
accel erators, vul cani zation aids, fillers, tackifiers, anti-aging
agents, foam ng agents, processing aids, heat stabilizers,
weat heri ng stwbiokBmar s, antistatic agents, colorants, 10 |rdiviPssmerss,
flame retardants and anti-bl oom ng agents, adhesion i nprovers to
i nprove adhesion to the surface deF ative layer, etc., in addition to
t he unsat ur at ed ol efin copol yner (/53 t he vul cani zi ng agent (B), the
reinforcing agent (C) and the liquid softening agent (D), 15 wthin
limts not prejudicial to the, ¢bjecfs of the present i nventi on.
Exanpl es of the vul cani zati pE acEel prat g s dncl wde . t hi azol e conpounds,
such as N-cycl ohexyl - 2-benzpthiazol p~ & sfil fefani de,
N—oxydiethylene-2-benzothiaz§¥e sul fenam de 20 (OBS)
N, N- di i sopropyl - 2- benzot hi agql ¢ sul f enam de, 2-
—~ O
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mer capt obenzot hi azol e, 2-(2, 4- di ni trophenyl ) mer capt obenzot hi azol e,
2-(2,6-diethyl-4- nor phol i not hi 0) benzot hi azol e and di benzot hi azyl

di sul fide; guani di ne conpounds, such as di phenyl guani di ne, 25

tri phenyl guani dine, diorthonitril eguanidine, orthonitrile bi guani de
and di phenyl guwwyvsgisae pht hal at e; al dehyde am ne conpouneet/meseiztehy de
anmoni a conpounds, such as acet al dehyde-ani | i ne condensat e, '
but yl al dehyde-ani |l i ne 76

: 144 :
condensat e, hexanet hyl enet etram ne and acet al dehyde anmoni a;
i m dazol i ne conpounds, such as 2- mer capt oi m dazol i ne; thiourea
conpounds, such BsE M ocar banilide, diethylthiourea, dibutylthiourea,
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5 trinmethylthiourea and diorthotolylthiourea; thiuram conpounds,
such as tetranethylthi uram nonosul fi de, tetranet hyl t hi uram

di sul fide, tetraethylthiuramdisulfide, tetrabutylthiuramdisulfide
and pent anet hyl enet hi ur am tetrasulfide; dithio acid salt conpounds,
such as zi nc wagssigonet hyl di t hi ocarbamate, zinc di ethyl di t hroT/ardsaods e,
zinc di - n-butyl di t hi ocarbamat e, zinc ethyl phenyl di t hi ocar bamat e,

zi nc butyl phenyl di t hi ocarbanmate, sodi umyy di et hyl di t hi ocar bamat e,

sel eni um di et hyl di t hi ocar bamat e r?d tellurium

di bt y1 xant hat 8 Eaadbdeite o BbpdAde, s Eﬁsqigg/cmzci’ AR o
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i ght, cal ciumcarbonate heavy, talc and clay. The filler can be

used in an anmount of usually not nore than 300 parts by wei ght,
preferably 10 to 300 parts by weight, nore preferably 10 to 200
parts by weight, based on 100 parts by 25 weight of the unsaturated

ol efin copol yweros(s1510 As the foam ng agents, thoSRCTRHPAR0A1S v
used for foam nol di ng of rubbers can be w dely enpl oyed. Exanpl es of
t he foam ng agents include inorganjg foanm ng agents, such as

77 sodi um bi car bonat e, SOdI um car bonat e, ammoni um bi car bonat e,
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5 as azodi carbonam de, azobi sisobutyronitrile, azocycl ohexylnitrile,
azodi am nobenzene and barium azodi car boxyl at e; sul fonyl hydrazi de
conmpounds, such as benzenesul f onyl hydr azi de, tol uenesul f onyl hydrazi de,
p, p' - oxybi s(benzenesul f onyl hydrazi de) and di phenyl sul fone-3,3"'- 10
di sul f onyl hydwe28/siis#0 and azi de conpounds, such as cal cium PCT/JR98/0d215

4, 4- di phenyl di sul f onyl azi de and p- t ol uenesul fonyl azi de. O these,
preferable are nitroso conmpounds, conpounds and azi de comnpounds.
The foam ng agent can be used in an anount of 0.5 to 30 parts by 15

wei ght, preferably 1 to_20 ar based on 10 arts
wei ght 01I‘O the u X @r%t@d dﬁ %‘%%bgle@gr‘%j(%)%l 60 %’Mﬁt%%hgaﬂjﬂ*at ed

amount, 8 {ourelE & B 1ob ok B3 wadn &282—2‘#%&%42&@'3 S, 03
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can be used. When the foanming aid is used in conbination, vari ous

effects such as | owering of deconposition tenperature of the foam ng
agent, acceleration of 25 deconposition thereof and uniformty of the
resulting foam can be obt ai ned. Exanpl es of the foam ng aids
i ncl ude or ganiwoasBm, such as salicylic acid, phthalic pegiygesmetigaric
acid and 78 oxalic acid; and urea
or its derivatives. The foam ng aid u%an be used in an amount of 0.01
to 10 parts by melght preferably d to 5 parts by weight, based on
100 parts by ht of the unsaturated ol efin copotgner é&

As the processi r%ﬁﬁlﬁﬂsg I3 R GgenBHIR R dded Tol 12 KEgR1t < 7 X
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rubbers can be wi dely enpl oyed. Exanples of the processing ai ds

I ncl ude higher fatty acids, such as ricinoleic acid, stearic acid,
palmtic acid and lauric acid; salts of hi gher fatty acids, such as
barium stearate, zinc stearate 10 and calciumstearate; and esters of
hi gher fatty oo as1540 The processing aid can be used i n arcEI@sR1Of not
nor e than 10 parts by weight, preferably not nore than 5 parts by
wei ght, based on 100 parts by wei ght of1a§e unsat ur at ed ol efin
copolymer (A). 15 The adhesi on inprover serves to inprove adhesion
properties of the vuIcanjgg%,product to th ecorative | ayer such as a
coating film SRRaHr& —t#r~eLarpr & an 9 0 notin conpound, a tertiary
am ne conpound, a hydroxyl group-contai ning (co)polyner or a netalli.c
hydroxi de. 20%3F 7 4 &gl Bstah Brigdnet Vnocﬁr%%nds i ncl ude dial kyl tin
di car boxyl ates, such as dibutyltin diacetateJa di butyltin
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di octanoate, dibutyltin dilaurate and dioctyltin dilaurate; di al kyltin

mal eat es, such as dibutyltin dinethyl mal eat e, di butyltin

di octyl mal eate, dibutyltin dioleylnaleate, 25 dibutyltin

di met hoxymet hyl mal eate and di butyltin [aurate met hyl mal eat e;

di al kyl tin di W esgisapol at es, such as di butyltin dioctyl par/orgspens at e
and dioctyltin di octyl thioglycolate; dialkyltin dinmercaptides, such as
79 di butyltin dilauryl mercaptide amgodi octyltin

di l auryl mercaptide; dialkyltin dithiocarboxylates, such as di butyltin

and di octyi t1 TEat (e oF B 2 B BRANGH (i n i mer capt ocar boxyl at 65, such
as dibutyltin =B 1 5
EWiF 1 4 NT, £FESEK (1) TRAT, BHEMsicTH
BLACEESK (§) ZRWREHAE, SHH 1 4 LRBICT -,
BREE2IIRT,
e 4
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EHA 9B NT, HESHK (i) KRX T, BEFMITTHE
Li-£ESE (k) ZRVADIING, KA I LRARICT -, &
REZR2IITT,
RIZETATEIR, FRPVOXHNHE (BR) 2F T 2M%Y
BEAKE, BEORKRELEZLTWEWZ b OT., @
MHBOEFEE (BRREEHWE) C8h T3,



di mer capt opr opi onat e; di al kyl hydroxytin chlori des, such as

di butyl hydroxytin chloride; dialkyltin nmercaptates, such as di butyltin
mercaptate; alkyltin trilaurates, such as butyltin trilaurate and
octyltin trilaurate; alkyltin 10 trinmaleates, such as butyltin
tri met hyl mal egigosaisde but yl tin trioctyl mal eate; al kyl hyRFTRP3/00315
di chl orides, such as butyl hydroxytin dichloride; triaralkyltin
mal eat es, such as tribenzyltin ociy{mal eate and tribenzyltin
met hyl mal eat e; and dial kyltin naleate pol ymers such as a dioctyltin
15 nmaleate polynmer. The organotin conpound can_be used in an anount
of 0.01 to 10 parts by weight, prieferahly 0.1 to 5 parts by weight,
based on 100 parts by we @1 ’@fot h& o | cungatygra ol ef iin{ copol ynmer (A).
The tertiary anmine conpohf®|i’s, “flor excmplem a low 20 nol|ecular tertiary
am ne conpound. Exanple>“6f such conpounds include nohoam nes, such
as triethyl am ne, di et hyl prppyl arfi ne, di et hyl propyl ami ne and N, N-
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di met hyl cycl ohexam ne; di am nes, such as triethyl enedi am ne,
N, N N,N -tetranethyl ethyl enediamne, 25 NNN
, N -tetranet hyl propane-1, 3-diamne and N,NNN , N -

t et ramet hyl hexane- 1, 6-di am ne; triam nes, such as NNN ,N,N,N
- hexanet hyl diwblybssaet ri am ne, N N N,N,6 N PCT/IP98/00215

, N'- hexanet hyl di propyl enetri am ne and :

80 t et ramet hyl guani di ne; cyclic arri s, such as N, N -

di met hyl pi perazine, N-nethyl-N -(2-dine %I am no) - et hyl pi per azi ne,
N- net hyl nor pholine, N-(N , N - di met hyl am noet hyl ) - nor phol i ne,

i 6233: gggglylc;g gbﬁgﬁlﬁlo? 471 5 di azabi cycl o-[2. 2. 2] - oct ane and
[ZTFLY - XFLYSVFLEESHE (E-St (1)) o8E]
BHEPIUVEBREELWMA T IAMO 1Yy PIVREEER
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undecene; al cohol am nes, such as dinet hyl am noet hanol ,

nmet hyl am nodi et hanol , di net hyl am noet hoxyet hanol, N, N, N -

trimet hyl am noet hyl et hanol am ne, N-nethyl-N - (2-

hydr oxyet hyl ) - pi perazi ne and N-(2-hydroxyet hyl ) norpholine; 10 phenol

am nes, such awowssssgeli net hyl am no) net hyl phenol ; et her adwmessoos1sch as
bi s(2-di net hyl am noet hyl) et her and et hyl ene gl ycol

bi s( 3-di et hyl ) am nopropyl ether; and tertiary am no group-containing
unsaturated conpounds, such as 2- (diT®t hyl am no) et hyl acryl ate,
2-(diethylam no)ethyl 15 acrylate, 2-(dinethylam no)ethyl nethacryl ate,

2- (di et hybeagn #0) &t hy e beet yoaFel 2-Y d* putylxagm no)eFhyls x i
acrylate, 2-(dibutylam no)ethyl nethacrylate, 2-

(di met hyl ani no} propyl aanyRanmiddes and. £-) & 5 /'7"57/)7!3') 0.0 4 5pM
(di net hyl am no) propyl met hacyl am de. Al so enpl oyabl e as the 20 tertlary

Grous. conrar i gLl (A D ECHBIE pommaml g3yl 7. I 210 NI4Ty BT
gr oup- cont ai ni poy OEEHIR KGOERR URIAN8SL 0°CT6 0 S EA U 1=,
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a structure wherein the tertiary am no group-containing unsat ur at ed
conpound is regularly or irregularly 25 copolynerized in the branched or
| i near carbon chain, or a structure wherein a tertiary am no side
chain is grafted, both structures containing the tertiary am no group-
cont ai ni ng unsafaesrspssed conpound in an anpunt of 0.1 to 50 % PCT/JP98/00215
81 by weight. The tertiary am no group-containing olefin
(co) pol ymer can be prepared by a known Fethod for exanpl e, by
copolynerizing the tertiary am no groupt %ntalnlng unsat ur at ed
compound with an olefin or by graft 5 polynerizing a polyolefin with the
tertiary ami ngEigup- - EIC X DR T I H,
EARTH. 1V VDAY ) - NTERBERISRY T —%
WHXEk, FHLAKIT-2ES5Z1 Yy PVOAF ) —-AT
cE%kBEL. 130CTI 2BMBEER LI, BONlcHY < —
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cont ai ni ng unsaturated conpound. O the tertiary am ne conpounds
ment i oned above, 1, 4-diazabicyclo-[2.2.2]-octane is preferably

enpl oyed. The tertiary am ne conpound nay be used in an anount of
0.01 to 10 parts by weight, preferably 10 0.05 to 5 parts by weight,
based on 100 pwas/isisse wei ght of t he unsaturated ol efi n rEpEFEsg/enRIs (A) .
Exanpl es of the hydroxyl group-containing (co)polyners i ncl ude a
saponi fi ed product of an ethylene/vinyl acetate copol ynmer; conj ugat ed
di ene pol yners having a hydroxyl 15 grBﬁ% at the end of nolecule, such as
pol ybut adi ene havi ng a hydroxyl group at the end of nol ecule and

pol yi soprene /g€ #awifag a hydroxyl group at the end of nol ecul e;

hydr ogenat ed product of conjugated di ene polynmers having a hydr oxyl
group at the endgbf ol ekul e, such as a 20 hydrogenated product of

pol ybut adi ene having a hydr oxyl group at the end of nolecule and a
gxgrggenat ed produetFof » - R pgollytsoplefel B itk OF<S pX0H) rou 1 the
BEF 1 LSBT, (Qert-TF AT IF) VAFN (F b5 A
FN-9 - 72aRVIVIN) VYSUFIZVYIIuY FEAL
DHFETERE LAV T IFUr-—EX (A VvF=N) Yaz=
DAV o) FREEUALUMNRBHEER 1 | ERBIZTFH, 57U
VEESBEL%, RFUVERI 2ELKOHRY T —, TFL Y
cRFV VS TLEESK (E-St (5) 24 g%%/-, ZODE-St
D135 CTFAYV P THMELUAEBREE (2] 31, 7dl/g7T
H oo
K1 7T~23, LKEHFIS, 6
DR ENE Y
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nmol ecul e; copol yners of ethyl ene and hydroxyl group- cont ai ni ng

unsat urated conpounds, such as an 25 ethyl ene/ hydroxyethyl acrylate
copol ymer, an et hyl ene/ hydr oxyet hyl net hacryl ate copol yner, an

et hyl ene/ hydroxyoctyl acryl ate copol ynmer and an et hyl ene/ hydor xyoct yl

met hacryl at e WOQsi3ysser; and graft- PCT/IP98/00215
82 nodi fied olefin (co)polyners, such as pol yethyl ene,

pol ypropyl ene ethylene/[err]-olefin copolyners and et hyl ene/ a-

ol efi n/ pol yene copol yners all of which h2&e been graft- nodified with

hydr oxyl group-containi ng unsat urat ed 5 conpounds (e.g., hydroxyethyl

acrylate, hydrogy@UiR¥ A Z RS RTEHE TR Y M S ZHFHE (R 7

Ja—8:30mm L/AD=42) X0V )V y-BREBE20
O CIKTHRMERL., BRYVBHHEEARNEZEHE L, COHRY
FHHERBCIOBEBLTFEREZRAML, COFHI->WTRES
TRWEREBHERRZT N -1, BREEZI3IIRT,

LR 2 4

ERM 1 8ITHNT, HESHE (B-St (2)) ItRXI T, BEM I
4IZTHEURE-St OERAWALAIEZ., EMHA 1 8 LRABICITE
ST, BREEIINTT .



met hacryl ate, hydroxyoctyl acrylate and hydroxyoctyl met hacryl ate). O
t hese, preferable are a hydrogenated product of pol ybutadi ene having a
hydr oxyl group at the end of nol ecul e and a hydrogenat ed product of
pol yi soprene 10 having a hydroxyl group at the end of nolecule. Wen the
hydr oxyl grouprccmenisaoni ng (co) pol ynmer i s added, adhesion PCTIROREN21S es

bet ween the vul cani zed product and a coating filmof an urethane
coating can be inproved. The hydroxyl group-contai ni ng (co) pol yner can
be used in an amount of 15 0.5 to 20 feifts by weight, preferably 1 to 15
parts by wei ght, based on 100 parts by weight of the unsaturated
ol efin copolynmer (A). Exanpl es of the netallic hydroxides include
al um num hydr oxi de, nmagnesi um hydr oxi de, cal ci um hydroxide, iron 20
hydr oxi de and ni ckel —hydroxide O these,preferable are al um num
hydr oxi de and magnegi ugg hyldr oxi de, and particularly preferable is
magnesi um hydr oxi de.| t#§g :
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metal li ¢ hydroxide can be used in an anount of 20 to 200 parts by
wei ght, preferably 20 to 150 parts by weight, nore 25 preferably 50 to

150 parts by weight, based on 100 parts by wei ght of the unsaturated
ol efin copolynmer (A). 83

There is no speopdisis4ol i mtati on on the process for pr e p RCTHRPSOPS

vul cani zed product. For exanple, the follow ng process is enployable.
In a m xer such as a Banbury m xer, the unsaturated 5 olefin copol yner
(A), and if necessary, the filler (C), fih8 | i quid softening agent (D)
and ot her rubber conpoundi ng I ngredi ents are kneaded at a tenperature

of 80 to 170 [ereligfi2 5 ~2 7, BB T, 8

RY AL T4 v EBE

PP-2: 7ubElL vy -IFVUyT oy 7HESK (A V7O~
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108, ZFLVEE1 0ENY)
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for a period of 3 to 10 m nutes. Then, using rolls such as open
rolls, the vulcanizing agent (B) and if necessary the 10 vul cani zation

accel erator are added, and the mxture is kneaded at a roll
tenperature of 40 to 80 [err]C for a period of 5 to 30 m nutes,

fol | oned by r ovd psmgsaot 0 prepare an unvul cani zed conpoundet/srosiobeas i n
the formof a ribbon or a sheet. Wien the kneading tenperature in the
internal mxer 15 is low, the vulcanizing agent (B), the vul canization
accel erator and the foam ng agent can b&5Bneaded at the sane tine.

The unvul cani zed conpounded rubber is then nolded into a desired shape

by neans of angex i W J ' 5 ol - S.
Si mul t aneousl ;}ﬁ\?\n :—%#'ﬁgm) di ng,g 7 F(?g)eﬁc%ﬁ.goﬁﬁ:gggqﬁﬁ) ertli—\;g h@a&@sat a
tenperature ofy 10 tos i, 220 Rrk KO- g peperinad afe Bep 3% JE gt g, o
after the ol di ng,” the nol ded product I's introduced Into a vul ¢ani zer
and heated at 4 f emegatupsuft 19 e 3P hesr Toforagesy od (-~ ¥
4) ZHMOMTF, UTORGTEREZHURB L -, |
[ BB &)
wERBRE:C1/C2/C3/C4/C5/H/D=160,/1
80,/200/220/220/220,/200°C
279 2—BEEYE 450K
A7V =0 Ay Pa:40//80//40AXyYa



25 of 1 to 30 mnutes, to obtain a vul canized product. In the

vul cani zation, a nold may be or nay not be used. In case where the
nold is not used, the vulcanization is generally carried out
continuously. For heating to effect the

84 vul camosssisen, vari ous heating nmeans, such as hot aPCT/IP98/0021§| ass
bead fluidized bed, UHF (ultra high frequency el ectromagneti c wave)
and steam (heating bath), can be enpl oyed. 5 For preparing the
vul cani zed product utilizing [ rrégBati on with electron rays, the

foll om ng process can be enpl oyed. In a m xer such as a Banbury
m xer, the
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“m“!— r (A), and if necessary, the filler (O,

unsaturate '
the liquid ﬁ ‘!‘“ D) and ot her rubber 10 conpoundi ng
e

i ngredi ent meatled® at* a tenperature of 80 to 170 [err]C for a
period of 3 to 10 m nutes. Then, using rolls such as open rolls, the
kneadate i s fwobsmsskneaded at a roll tenperature of 20ToeRes®®iferr]C
for a period of 5 to 30 mnutes, followed by rolling, to prepare an
unvul cani zed 15 conpounded rubber in the formof a ribbon or a sheet.
The unvul cani zed conpounded rubberiék then nolded into a desired
shape by nmeans of an extrusion nolding machine, a calender roll or a
press, and the nol ded product is irradiated with electron rays to
obtain a vul canized 20 productggF X erdeswis ggE hat the nol ded product is
irradiated with el ectron rays having energy of 0.1 to 10 MeV

(megael ectron volt), preferably 0.3 to 2 MeV, in such a manner that

t he absorbed dose becones 0.5 to 35 Mad (nmegarad), preferably 0.5 to
10 M ad. 1.
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| ayer ‘Mﬂlﬂﬂ“ﬁﬂ"tﬂﬂ | mlag'?ldogrgggchehgm glgngdsurfacgy for m_dﬁ;o;at Ve

decorative | gyef® of the surface of the vul cani zed product obtai ned
above. The decorative |ayer : 85
can be forneWoPpstdat i ng the surface of the vul cani zed PCTAPO#MURES or
conbi ni ng anot her nenber such as a netal or a resin with the

vul cani zed product using an adhesive. It is al so possible that the
decorative layer is forned on the 5 dAdul cani zed conmpounded rubber and
t hen the conpounded rubber is vul canized to obtain a vul cani zed
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e, — _—

pr oduct tmm ed conpounded rubber, those currently widely
used are ﬁugmmmrﬁl npl es of such 10 coatings include an acrylic
resin coat'ing, &n ®poxy-sresin coating, a polyester resin coating, an
uret hane resin coating, an alkyd resin coating, a nelamne resin
coating WQPRP1&0Si | | cone resin coat| ng The BETARIBE2RS| n
coating is a coating obtained in the follow ng manner. Acrylic acid,
met hacrylic acid or an ester thereg‘%ﬁas a starting material is

pol yneri zed singly or in conbinati or copolymerized with other
nmononers to prepare a resin which is diluted with a solvent, or one or
more of the aBbdetad il R fino® s lalte OBl Jery zE6dr 26 Lopt iroka) I3 T dyet her

wi th ot her nononers by sol ution or enul si on pol yneri zation to prepare
a varni sh. Thé o lputed 0 / 6 sOIDEE Ehiodh Dhe afFriiSh 6Lt Xi ed Fobvia S $Ea

vehicle with or W thout addition of additives, such as a plasticizer

or a secnés s i EIRFEIht B ~ge0 @saa—chdary coat i (py) T HHE
ZHMBBMLOEHEBE, FERE=INEEY (i1) »5FHhh 3
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an be added to obtain an enenel coati ng.
The poI mm mJMHmmml ng i s such a coating as is har dened by
al | owi ng" a ‘vi iyl "cofrpolind or the like to act on
86 an unsaturated pol yester obtai ned by pol ycondensati on of a
pol yhydric aw@®8B81540v t h a pol ybasic acid. Exanple of the PCTIRSHPRYAIri c
al cohol s enpl oyabl e herei n i nclude ethyl ene gl ycol, diethylene glycol,
triethylene glycol and propyl ene 5 ghggol. Exanpl es of the pol ybasic
aci ds enpl oyabl e herein i ncl ude phthalic anhydride, maleic anhydri de,
fumaric acid and adi pic acid. Exanples of the vinyl conpounds
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S?‘SLSYiﬂlﬂmﬂ lllil I <=2y G ana ciyrne are “10° most trequent 1y

used "he® ur'et hane resin coating is a coating which forns a

coat| ng filmgenerally by a reaction between a pol yi socyanate and a
pol yol conpoW@I9%/3184@ ur et hane resin coating includes oreHRe8R2LYype and
two- pack type, and 15 further includes a powder coating conprising a

bl ocked ., | socyanat e. The | amine resin coating is such a
coating as is t her noset by conbi n1ir% a butylated nel am ne resin,

whi ch has been etherified with butanol, with a phthalic acid 20
resin or a but(yCat ¢ sakkad-resin. As the pht haI ic acid resin, one
havi ng been nodified with a non-drying oil such as castor oil or
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cur, |n or a curable silicone resin having been

m)dl fi emi‘m lﬂmmam epoxy, phenol, acryl, nelam ne or urethane.
above coatings, preferable are the acrylic resin

coatlng the mel am ne resin coating, the polyester resin coating, the
ur et hane reswo %0t ng and the silicone resi n coati ng,PATEERMNORISt he
resulting coating filns have 5 excel |l ent adhesi on properties.
Particularly preferable are the urethane resin coating and the
silicone resin coating, because t h&6resulting coating filns have
excel | ent adhesi on properti es.
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Appl i ca m‘lu“ﬁ 'mgm\ng can be performed by any of 10 spraying,

br ushi n&‘mm I ng. There is no specific limtation on

t he thi ckness bf " the coati ng film and the thickness can be varied
dependi ng on the intended use of the nolded product, but in general,

t he t hi cknesswpg9sB134¢ he range of usually about 1 to 500 [errPFﬂ’{msl‘mlS

The vul cani zed nol ded product having a surface decorative | ayer can be
used for autonotive industri al pary such as weat herstrips, door gl ass
run channel s and " wi ndow franes, and E)w | di ng materials such as gl azing

gaskets, joint and air h t vul cani zed
mol ded producf'& gg}iﬁb’g ‘tﬂﬁ@éﬁ% %&éﬁé #18:Tng
materi al , acushlonln eal | n ial or the like.
The other embddi@ment %‘% Eﬁv‘%l%ﬁfi%%& %%{f havi ng a
surface decorative |ayer according to the 25 invention is a nolded
product conprikithg a vul cani zed
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produﬂﬂlﬂ“@lﬂ”ﬂﬂﬂj}ml)astoner conposition and a decorative | ayer
provi f the vul cani zed product, said olefin

el ast oner corrp05| tion conprising (A a specific

88 unsaturated ol efin copolyner and (E) an ethylene/[err]-olefin
copol yner rumees3tas a nol ded product conprising a v URGCERATPOS@31pr oduct
of an olefin el astonmer conposition and a decorative | ayer provided on

a surface of the vul cani zed 5 produggg said ol efin el astomer conposition
conprising (A a specific unsaturated ol efin copolyner, (E) the
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r ei nf or c“ m&gﬁ "lﬂimuﬂn a liquid softening agent. 10 First, the
conponen ,ng t he vul cani zed nol ded product having a

surface decorati ve | dyet according to the invention are descri bed.
The unsaturated ol efin copolymer (A) for use in the invention is the
sane as the al¥Qa83s4cri bed unsaturated 15 ol efi n copol ynerctAbosioszis
When the nolar ratio of the constituent units derived from et hyl ene
(i) to the constituent units derived fropgghe a-olefin of 3 to 20
carbon atonms (iv) in the unsaturat ed ol efin copolyrrer (A) for use in

55045, he ?23?#%9%" L dak 7ed Brodhol Pk 6 'W‘:“e%h ﬁ%ﬁﬁ.mfu h
Const | tuent - un? B se#("‘%%%é?g%ﬁh@sg%%&%m 8 R Gorpbciii 8 H Qs 10
the aforesaid {’%ﬁ%&ﬁg& £ t| ngﬁ 94%’&%?* 25 product has excell ent

coating proper
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coati ng fRI&H)I Mechani cal properties, IOMFtenperature properties and

sol vent resi stance. ' 89

The unsaturated ol efin copol ymer (A de5|rably has an i odi ne val ue of
usually 1 to 50, preferably 5 to 35, nore preferably 10 to 30, stil
nore preferably 15 to 25. Wen thé iodine val ue of the unsaturated

ol efin copolyner (A) is 5in this range, the vulcanization rate is high
and the resul ting vul cani zed produgtpi@s excel |l ent coating
properties, adhesion properties to coating film nechani cal

properties a”dvb?&hhfﬂﬁﬁrﬂéﬂﬂﬁbFﬁéﬁﬁﬂdm<ﬁiVING SURFACE DECORATIVE LAYER,
Et hyl ene/ [ err] ef1n copol yner rubber
"COATED MOLDED PRODUCT OF THERMOPLASTIC RESIN COMPOSITION,

AND COATED MOLDED PRODUCT OF ELASTOMER COMPOSITION

' TECHNICAL FIELD
The present invenfion rélates.to vulcanized molded
products having surface decorative layer, and more
partiéularly to vulcanized molded products having surface
10 decorative layer, which have excellent adhesion properties
between the molded product and the surface decorative layer
such as a coating film and show excellent mechanical
strength.
The present invention also relates to coated molded
15 products of thermoplastic resin compositions and coated
molded products of elastomer compositions, and more
particularly to coated molded products of thermoplastic
resin compositions and coated molded products of elastomer
‘compositions, which can be favorably used as, for example,

20 automotive interior and exterior trim materials.

BACKGROUND ART
Ethylene/propylene copolymer rubbers (EPR) and
ethylene/propylene/diene copolymer rubbers (EPDM) are
25 widely used for automotive parts, electric wire materials,
electric and electronic parts,'building and civil
engineering materials, industrial parts, etc., because they

have no unsaturated bond in the molecular main chain and



10 The ethylene/[err]-olefin copolyner rubber (E) mainly

conprises constituent units derived fromethylene and - constituent
units derived froman [err]-olefin, and this rubber may further
conprise constituent units derived froma - polyene. 15 The
[err]-olefin used herein is an [err]-ol2fin of 3 to 8 carbon atons,
and exanpl es thereof include propylene, 1- but ene, 1-pentene,

4-met hyl - 1- penben@upbie¥ets §8fedal -purpdd Ly thaea§enersﬁs§élbé &.re
propyl ene and 1-butene. In the ethyl énéla-ol efin copolyner

rubber (E), thRat?@esiBkahcbal ibathet ey GUSIIMRR! akBl bsoderi ved from
et hyl ene to the constituent units derived fromthe a-olefinis in

the range of LG theelkkyl emr/ fhesd -wded, Hhd UTaoespbef ehabhylded 55/45
to 93/7, nore preferably 60/40 to 91/09. The pol yene conponent
usabl e herei nprodactenof 2Be rubpegmtace pibjertedand exebhbrs tbatibnd

I ncl ude 1, 4- hexadi ene, 5-nethyl ene-2-norbornene, 5-ethylidene-2-
or the molded products are combined with other members such

as metals or resins using adhesives, to improve designing
effécts or surface slip properties. The EPR and EPDM,
however, have insﬁfficient affinity for other resins
bécause they have no polar gfoup in ﬁhe molecule, and
10 therefore, prior to the surface decoration such as coating
of the suéface of the molded product or adhesion bonding of
other members, the molded product of EPR or EPDM needs to
be subjected to pretreatment such as surface roughening, o
surface washing with organic solvent or primer coating to
15 improve affinity of the surface of the molded product for
other resins. The pretreatments, however, bring about
various problems. For example, the pretreating equipment
costs much, the process for producing rubber products
become complicated, and the production cost becomes high
20 Dbecause the pretreatment needs a considerably long period
of time. Further, it is difficult to carry out the surface
roughening treatment in case of products of complicated
shapes.
To cope with the problems, Japanese Patent Laid-Open
25 ©Publication No. 306223/1994 proposes that a tackifier of
polar resin type is added to an ethylene/propylene rubber
composition as an improver for improving adhesion to a

surface decorative layer. However, the addition of the



nor bor nene, 5-vinyl -2-nor bornene, 5-isopropenyl -2- nor bor nene,
di cycl opent adi ene, cycl ooct adi ene and t he non- ’

90 conjugated triene or tetraene (iv) as described above. O

these, preferably used are 5-ethylideng-2-norbornene, _

di cycl opent adi ene, 8-net hyl -4-et hyl i debe-1, 7- nonadi ene ( EM\D) . 5
The constituent units derived fromthe non-conjugated pol yene are
desirably cordzuikigd & tamenat sthilénd/proghtl e rubbey @bhpogieiesably 0.5
to 7 %by nol, nore preferably 1 to 5 % by nmol. The

et hyl ene/ [ er rdauslesft probdpmby mEorr exkdrgel € ,F)loweringopifasbreggtheofotiss i t uent
units derived fromthe non-
resulting vulcanized rubber.
Acco?dingly, there has been desired development of
5 rubber molded products which have excellent mechanical
strength and show excellent adhesion properties to surface
decorative layers even if surface treatment such as surface
roughening, surface washing with organic solvent or primer
coating is not carried out.

10 In the uses of thermoplastic resins or elastomers for
automobilés, molded products thereof are frequently coated
to improve surface appearance of the manufactured articles
or to improve_various properties such as weathering
resistance, surface hardness and chemical resistance. Some

15 of the thermoplastic resins and elastomers, however, show
poor adhesion to coating films, and therefore they are
desired to be improved in the adhesion properties.

The present invention is intended to solve such
problems associated with the prior art as described above,

20 and an object of the invention is to provide a vulcanized
molded product having a surface decorative layer, which has
excellent mechanical strength and shows excellent adhesion
properties between the molded product and the surface
decorative layer even if surface treatment such as surface

25 roughening, surface washing with organic solvent or primer
coating is not carried out.

In general, coatings do not adhere to, particularly,

polyolefin resins or polyolefin elastomers when the resins



10 conjugated polyene desirably has an iodine value of 1 to 50,

preferably 4 to 40, nore preferably 6 to 30. " The
ethylene/[err]-olefin copolymer rubber (E) for use in t he invention
has an intrinsic V|sc03|ty [[err]], as neasured in a decalin solvent
at 135 [err]C, of 0.8 to 5 dl/g, 15 4referably 0.9 to 4 dl/g, nore
preferably 1.0 to 3 dl/g. If the intrinsice viscosity [[err]] exceeds
5 dl/g, the or theVdhgapbhets Ofrd q;seeépfasi heeavkt | Nngholefbfe el At omer _
conposition tends to decrease. |If the intrinsic viscosity [[err]] is
| ess than 0. &odded pebagses NoPreRedd8m1dEinhees2ls Yyl €REI gLy dIaruct tend
to be | owered. The ethylene/[err]-ol efin copolyner rubber (E)
desi rably elalsasmerbbaneycoaisedsvith, Micar kkahpleer uk&rhade Ledim 250,
preferably 40 to- 150. When the ethylene/[err]-olefin

copol yner ruldoeti@fy,i she 28oldeliigohodunist evmedr abube sebjetomtelmf t he

vul cani zed product IS | nproved.

advance to surface treatment such as electrical treatment,
e.g., corona discharge treatment, mechanical surface
roughening treatment, flame treatment, oxygen treatment or
ozone treatment, to improve affinity of the surfaces of the
molded products for other resins. In order to carry out

10 such surface treatménts, the surfaces of the molded
products a?e generally subjected in-advance to washing with
solvents such as alcohols and aromatic hydrocarbons or
washing with vapors of solvents such as trichlene,
perchloroethylene, pentachloroethyvlene and toluene. For

15 carrying out the surface treatments, treating apparatuses
are necessary, and this is disadvantageocus from the
viewpoint of eqﬁipment cost. Moreover, these treatments
take a considerably long period of time.

Besides the above coating method after the

20 pretreatment, a method comprising undercoating a molded
product with a primer which is adherable to the polyoclefin
resin and then coating the primer layer with a coating such
as an urethane resin coating is also utilized. 1In this
method, however, the coating process needs a long period of

25 time because primer coating and final cqating are both
necessary, and the cost of the final product becomes high

because the coating film has a two~layer structure.



91 As the vul cani zing agent (B), the reinforcing agent (O
and the liquid softening agent (D), those previously ) descri bed are
enpl oyed. Vul cani zed product 5 The

vul cani zed product for form ng the vul cani zed nol ded product having a
surface decorative |ayer according S5to the invention can be obtained by
vul cani zing the ol efin el ast onmer conposition conprising the

unsaturated ol efi e coSPRA NEEled Dr Rt Be 8t BHLORGHPadt £ iFerpOl yneEr
rubber 10 (E), or by vulcanizingthe olefin elastoner conposition

conprising thechpsatdishedn@! ehd edeid YHded Abrotilét of an elastomer
composition according to the present invention are made
under such circumstances as described above, and another
5 object of the invention is to provide a coated molded
product of a thermoplastic resin composition and a coated
molded product of an elastomer composition, each of which
has excellent adhesion properties between the molded
product and the coating film. A further object éf the
10 invention is to provide a coated molded product of a
thermoplastic resin composition and a coated molded product
of an elastomer composition, each of which has excellent
mechanical strength. A still further object of the
invention is to provide a coated molded product of a
15 thermoplastic resin composition and a coated molded product
of an elastomer composition, each of which has excellent

surface appearance.

DISCLOSURE OF INVENTTION
20 One embodiment of the wvulcanized molded product having
a surface decorative layer according to the present
invention comprises a vulcanized product of (A) an
unsaturated olefin copolymer and a decorative layer
provided on a surface of the vulcanized product, said
25 unsaturated olefin copolymer (A) being obtained from:
(i) ethylene,
(ii) an aromatic vinyl compound represented by the

following formula (I),



et hyl ene/ a-ol efin copol ymer rubber (E) and at |east one conpoundi ng

I ngredi ent selected fromthe vul cani zi ng agent (B), the reinforcing
agent (C) and the liquid softening 15 agent (D). In the olefin
el astonmer conposition, the weight ratio of the unsaturated ol efin
copolynmer (A) to the -ethyl ene/ a- dbefin copol ymer rubber (E) is in the
range of 1/99 . ((A/(E)) to 90/10, preferably 2/98 to 80/20, nore 20

preferably 2/98 to (204305 non-conjugd&D ddigend, cani zing agent (B) is
sul fur or a sulfur conpound,” 1T can be used in an anount of usually

0.1 to 10 par ksdbypwebaltlypreferably 0.5 to 5 parts by weight, based
on 100 parts by weight of the total amount of the 25 wunsaturated olefin
copol ymer (A) and t(ie)eghybendefinrdf o3 efd R0 carbompeitgmss rubber (E).
When the vul cani zing agent (B) is an organic peroxide, it can be used
In an anount of 0.05 to 15 parts by weight,

Rl
| |
CH2=CH C
|2 -R3
5 R®/D (1)

wherein R, R2 and R3 may be the same or different and are
each a hydrogen atom or an alkyl group of 1 to 8 carbon
atoms, and n is an integer of 0 to 5. The vulcanized

10 product may be a vulcanized product of an unsaturated
olefin copolymer composition comprising the above-mentioned
unsaturated oléfin copolymer (A) and at least one
compounding ingredient selected from (B) a vulcanizing
agent, (C) a reinforcing agent and (D) a liquid softening

15 agent.

In the présent invention, the non-conjugated polyene

(iii) is, for example, at least one non-conjugated triene
or tetraene selected from compounds which are represented
by the following formula (II-a) and from which constituent

20 units represented by the following formula (II-b) are
derived and compounds which are represented by the
following formula (III-a) and from which constituent units

represented by the following formula (III-b) are derived.



92 preferably 0.15 to 5 parts by weight, based on 100 parts by

wei ght of the total anount of the unsaturated olefin ’ copol yner (A
and the ethyl ene/a-ol efin copol yner rubber (E). 5 The
reinforcing agent (C) can be used in an anmount of usual Iy not nore
than 300 parts by weight, preferably 1@ to 300 parts by weight, nore
preferably 10 to 200 parts by - wei ght, based on 100 parts by wei ght of
the total anount of t he unsaf uxat d oI e4 in olymer (A) and the
ethylene/a- 10 olefin copol yrrey) u\’}ﬁ The l'iquid
sof t eni ng ageﬁtc(_E%HceEHb élsed C = CR3R®
q |
I
CHs/p (II-a)

wherein p and g may be the same as or different from each
other, and are each 0 or 1, with the proviso that each of p

5 and q is not 0 at the same time; £ is an integer of 0 to 5,
with the proviso that £ is not (0 when p and g are each 1; g
is an integer of 1 to 6; R, R2, R3, R4, R®, RS and R? may be
the same or different and are each a hydrogen atom or an
alkyl group of 1 to 5 carbon atoms; R® is a hydeogen atom . .

10 or an alkyl group of 1 to 5 carbon atoms; and R? is a
hydrogen atom, an alkyl group of 1 to 5 carbon atoms or a
group represented by - (CHy),-CR19=CR11R12 (n is an integer of
1 to 5, R and R!! may be the same or different and are
each a hydrogen atom or an alkyl group of 1 to 5 carbon

15 atoms, and R!2 is an alkyl group of 1 to 5 carbon atoms),
with the proviso that when p and q are each 1, R? is a

‘hydrogen atom or an alkyl group of 1 to 5 carbon atoms.

—szc CHy- / R“\ )_( >‘
= CR%}R®
CH \ )

|
CH; /p

(IT-b)
20
wherein p, g, £, g, and R! to R? have the same meanings as

in the formula (II-a).



anount of usually not nore than 200 parts by weight, preferably 5 to
200 parts by weight, nore preferably 10 to 150 parts by weight, stil
nore preferably 10 to 100 parts 15 by weight, based on 100 parts by

wei ght of the total anount of the unsaturated ol efin copolyner (A and
the ethylene/[err]- ol efin copol y8er rubber (E). The ol efin
el ast oner conposition can be prepared by bl endi ng the unsaturated

ol efin copolynmer (A) with the 20 ethylene/[err]-ol efin copolyner rubber
(E) and if necessary at qQst eLaonp ing ingredient selected
fromthe | cani zi ng aglﬁ ,,tﬁé r el rcing agent (C) and the
l'iquid soft en@ag@{lt g d CR’ = crR¥gvent i onal

nmet hod, e.g., Using an iuntenngll m xer suc sl _25 a Banbury mxer, a
kneader or an internifeiCH R’/ ¢ For preyRf

fromthe olefin | dst o
agent (B), an unvul

#9 a vul cani zed product
r conposition not containing the vul cani zi ng

ged conpounded rubber (olefin el Pﬂf_rge)r

wherein p, g, £, g, and R! to R? have the same meanings as

S in the formula (II-a).
/R'\ (R3 RY\ /R’
| | | |
‘:D-CHz C—) CHC=C/g1-C CR” = CR®R®
]
& ) \ke/,

wherein p, g, £, g, and R! to R? have the same meanings as

(ITI-b)

10 in the formula (II-a).

The non-conjugated triene or tetraene represented by
the formula (II-a) is preferably a_cqmpound which is
represented by tﬁe following formula (IV-a) and from which
constituent units represented by ﬁhe following formula (IV-

15 b) are derived. The non-conjugated triene or tetraene
represented by the formula (III-a) is preferably a compound
which is represented by the following formula (V-a) and
from which constituent units represented by the following

formula (V-b) are derived.

20



93 conposition) is first prepared, then the conpounded rubber S
nol ded into a desired shape, and the nolded product is - vul cani zed,
simlarly to a conventional manner for vul cani zi ng common rubbers. In
order to vul cani ze the 5 nolded product, irradiation with electron rays
can be used. For preparing a9vul cani zed product fromthe ol efin
el ast oner conposition containing the vul canizing agent (B), an

unvul cani zed conpounded rubber fghefi Iashggﬁg conposition) is
first prepared, then the conpo %ﬂe pber 101 is nolded into a desired
v giZzedRrSsinmlarly to a
ng/co
R/ g

shape, and thegpokded - Rpduet
conventi onal na?%er f or i vulicani mon rubbers.

2
CH \R"/ ¢
CH,

(IV-a)

wherein £ 1s an integer of 0 to 5; g is an integer of 1 to
6; Rl, R2, R5, R6 and R’ may be the same or different and

5 are each a hydrogen atom or an alkyl group of 1 to 5 carbon
atoms; R® is a hydrogen atom or an alkyl group of 1 to 5
carbon atc?ms; and R? is a hydrogen atom, an alkyl group of
1 to 5 carbon atoms or a group represented by - (CHy) -
CR10=CR11R12 (n is an integer of 1 to 5, R1Y and R!! may be

10 the same as or different from each other and are each a -
hydrogen atom or an alkyl group of 1 to 5 carbon atoms, and

R*2 ig an alkyl group of 1 to 5 carbon atoms).

e K R\ R E
CH—C—-C c C=C-R’
c‘:H R2/ ¢ RRG/ g
CH; (IV-b)

15

wherein f, g, R, RZ2, ‘and R® to R® have the same meanings as

in the formula (IV-a).

CH,—C / il\ /f\ I(Ii lf- R’
Do AVIAN



In the present invention, to the unvul cani zed conmpounded rubber can be
added rubber conpounding 15 ingredients, such as vul cani zation

accel erators, vul cani zation aids, fillers, tackifiers, anti-aging
agents, foam ng agents, processing aids, heat stabilizers,

weat hering stabilizers, antistatic a§BOnts, col orants, | ubri cants,
flame retardants and anti-bloom ng agents, 20 adhesion inprovers to

i nprove adhesion to the surface decorative layer, etc., in addition to
t he 'unsat ur at ed ol efin copolynmer (A), the ethylene/a-olefin copolyner

rubber (E), Jiherdid cBNiZi RY afBNtar{Blrs LBERS GO tH Game meBASREs (44 and
the liquid softening agent (D), within limts 25 not prejudicial to the

obj ects of tHe e SRI¥mIlAY qIti-an. Exanpl es of the vul cani zation
accel erators are those as previously described. The vul cani zation
accel erator can be used in an anmount of 1 to 20 parts by weight,

preferably /RI\ /Rs\ R’ R®
] 1 b
: I:D—CHz—C ¢ (': C=C-R°
I
2 6
?H\R/f \R /g

) CH (V-b)

wherein £, g, R!, R2, and R5 to R? have the same meanings as
in the formula (IV-a).
In the present invention, the non-conjugated polyene
10 (iii) is preferably at least one non-conjugated triene or
tetraene selected from the compounds which are represented
by the formula (II-a) and from which constituent units
represented by the formula (II-b) are derived, and is
particularly preferably at least one non-conjugated triene
15 or tetraene selected from the compounds which are
represented by the formula (IV-a) and from which
constituent units represented by the formula (IV-b) are
derived.
In the unsaturated olefin copolymer, it is preferable
20 that the molar ratio of constituent units derived from

ethylene (i) to constituent units deriyed from the o-olefin

of 3 to 20 carbon atoms {(iv) is in the range of 100/0

(ethylene/a-~olefin) to 40/60 and that the molar ratio of

the total of constituent units derived from ethylene (i)

25 and constituent units derived from the o-olefin of 3 to 20



94 2 to 10 parts by weight, based on 100 parts by wei ght of t he
total amount of the unsaturated ol efin copolynmer (A and the

et hyl ene/ a-ol ef i n copol yner rubber (E). Exanpl es of the fillers
are those as previously 5 described. The filler can be used in an anount
of usually not nore than 300 partklby weight, preferably 10 to 300
parts by weight, nore preferably 10 to 200 parts by weight, based on

100 parts by vl zg!&h 'n%y (i@ ato gg@%lmeﬁdﬂ%mts dséea%aref&ﬁ eﬂl&fl n

copolymer (A) an I"'ene/ a- copol yrmer rubber
Exanpl es of t%JM@Qlﬁ%nEémﬁéﬁnéhPﬁ?) aSs [P \HHRUSahge of 9‘95570 bgd  The
foam ng agent can be used in an anount of

(ethylene+o-olefin/aromatic vinyl compound) to 60/40.

The unsaturated olefin copolymer (A) preferably has an
5 intrinsic viscosity [Nn], as measured in decalin at 135 °C,
of 0.8 to 5.0 dl/g.

Further, the unsaturated olefin copolymer preferably
has an iodine value of 1 to 50.

In the present invention, the decorative layer is, for

10 example, a coating film formed from a coating selected from
an acrylic resin coating, an epoxy resin coating, a
polyester resin coating, an urethane resin coating and an
alkyd resin coating. -

The vulcanized molded product having a surface

15 decorative layer according to the invention has excellent
mechanical strength and shows excellent adhesion properties
between the molded product and the surface decorative layer
even if surface treatment such as surface roughening,
surface washing with organic solvent or primer coating is

20 not carried out.

Another embodiment of the vulcanized molded product
having a surface decorative layer according to the present
invention comprises a vulcanized product of an olefin
elastomer composition and a decorative layer provided on a

25 surface of the vulcanized product, said olefin elastomer
composition comprising (A) an unsaturated olefin copolymer
and (E) an ethylene/a-olefin copolymer rubber, said

unsaturated olefin copolymer (A) being obtained from:



0.5 to 30 parts by weight, preferably 1 to 20 parts by wei ght, based
on 100 parts by weight of the total amount of 15 the unsaturated olefin
copolymer (A) and the ethylene/[err]- ol efin copol ymer rubber (E)
Fromthe olefin el astomer conposi tion containing the foam ng agent in
this anount, a f oamed product haliZng an apparent specific gravity of
0. 03 to 0.8 g/cnferr] can be obtained. 20 A foam ng aid can be
used in conbinatiopiywégh§jghe’ foam ng agent. \Wen the foaming aid is
used in conmbi nation,” various effects such as | owering of

deconposi tion tenpeipf We Hondtd of RAANIcEMEOInd reprfeafic’d #yl @ReOf
deconposition thereof and uniformty of the 25 resulting foamcan be

obt ai ned. Exabpltesfeimil®e fmam ng ai ds include organic acids, such as
salicylic acid, phthalic acid, stearic acid and oxalic acid; and urea
or its derivalivis.a Hmm-fovmjuggtaeddpoavehe, used in an anount

5 and optionally

{(iv) an o-olefin of 3 to 20 carbon atoms;
the weight ratio of said unsaturated olefin copolymer
(A} to said ethylene/a-olefin copolymer rubber (E) being in
the range of 1/99 ({(A)/(E)) to 99/1. |
10 In the present invention, the olefin elastomer
compositién may further comprise at least one compounding
ingredient selected from (B) a vulcanizing agent, (C) a
reinforcing agent and (D) a liguid softening agent, in
addition to the unsaturated olefin copolymer (A) and the
15 ethylene/a-olefin copolymer rubber (E).
In the present invention, the non-conjugated polyene
(iii) is, for example, at least one non-conjugated triene
or tetraene selected from compounds which are represented
by the above formula (II-a) and from which constituent
20 units represented by the above formula (II-b) are derived
and compounds which are represented by the above formula
(III-a) and from which constituent units represented by the
above formula (III-b) are derived.
The non-conjugated triene or tetraene represented by
25 the formula (II-a) is preferably a compound which is
represented by the above formula (IV-a) and from which
constituent units represented by the above formula (IV-b)

are derived. The non-conjugated triene or tetraene



95 of 0.01 to 10 parts by weight, preferably 0.1 to 5 parts by

wei ght, based on 100 parts by weight of the total anpbunt of t he
unsaturated ol efin copolyner (A) and the ethyl ene/ a- ol efin copol yner
rubber (E). 5 As the processinf ai ds, those generally added to
rubbers can be widely enployed. Exanplds of the processing ai ds

I ncl ude higher fatty acids, such as ricinoleic acid, stearic acid,

palmtic aci %:;]q:_ ' el f _his f cid as
bari um st ear gﬁ _, zéle%}é:résfitcleogrcggg %%ﬁﬁ%ﬂ%d(lcﬁ ca})urﬁg;?jé:frf%%é%lgné égrfl%r s of
higher fatty @gids.is reprERenPELACEYSLtNY sl & HbRRIIUSQY-R) aAaappPYRt of not

nor e than 10 parts by weight,” preferably not nore than 5 parts
which constituent units represented by the above formula
(V-b) are derived.

5 In the present invention, the non-conjugated polyene
(iii) is preferably at least one non-conjugated triene or
tetraene selected from the compounds which are represented
by the formula (II-a) and from which constituent units
represented by the formula (II-b) are derived, and is

10 particularly preferably at least one non-conjugated triene
or tetraene selected from the compounds which are
represented by the formula (IV-a) and from which
constituent units represented by the formula (IV-b) are
derived.

15 In the unsaturated olefin copolyvmer, it is preferable
that the molar ratio of constituent units derived from
ethylene (i) to constituent units derived from the o-olefin
of 3 to 20 carbon atoms (iv) is in the range of 100/0
(ethylene/o-olefin) to 40/60 and that the molar ratio of

20 the total of constituent units derived from ethylene (i)
and constituent units derived from the a-olefin of 3 to 20
carbon atoms (iv) to constituent units derived from the
aromatic vinyl compound (ii) is in the range of 99.5/0.5

(ethylene+a—olefin/aromatic vinyl compound) to 60/40.

25 The unsaturated olefin copolymer (A) preferably has an

intrinsic viscosity [n], as measured in decalin at 135 °C,

of 0.8 to 5.0 dl/g.



by wei ght, based on 100 parts by weight of the total anount of the
unsaturated ol efin copolyner (A) and the ethylene/a- 15 olefin copolyner
rubber (E). The adhesi on inprover serves to inprove adhesion
properties of the vul cani zed product to the decorative | ayer such as a
coating film and is, for exanple, anl4 organotin conpound, a tertiary
am ne conpound, a hydroxyl 20 group-containing (co)polyner or a netallic

hydr oxi de. MRES (AL 0LIAPOK! &y LP Can‘)%%%slﬁ&% tgse as

previ ously descrlbe € organo I'nconpoun I n an anount

of 0.01 to 10pPé‘fé:?alﬁ}5( 4Ris0 i m%eregiue Opd 1 to dP 5 parts by weight,

based on 100 parts by "wei ght of the total amount of the unsaturated
-olefin copolymer (A @ presentt mﬁvehhybﬁneé@e deddrarGeroh il Lybbesy (E).

Exanpl es of the tertiary am ne conpounds are those as preV|oust
described. Thexample arey tiage FAPAURErHéd PEom a coating selected from
5 an acrylic resin coating, an epoxy resin coating, a

polvester resin coating, an urethane resin coating and an
alkyd resin coating.

The vulcanized molded product having a surface
decorative layer according to the invention has excellent

10 mechanical strength and shows excellent adhesion properties
between the molded product and the surface decorative layer
even if surface treatment such as surface roughening,
surface washing with organic solvent or primer coating is
not carried out.

15 The coated molded product of a thermoplastic resin
composition according to the present invention comprises a
molded pfoduct of a thermoplastic resin composition and a
coating film formed on the molded product, said
thermoplastic resin composition comprising an

20 ethylene/aromatic vinyl compound random copolymer and
another thermoplastic resin.

In the present invention, the ethylene/aromatic vinyl
compound random copolymer preferably has an aromatic vinyl
compound éontent of 1 to 50 % by mol.  In the

25 ethylene/aromatic vinyl compound random copolymer, a small
amount of an 0-olefin may be further copolymerized.

In the present invention, the thermoplastic resin is

preferably a polycolefin resin, more preferably a



96 used in an amount of 0.01 to 10 parts by weight, preferably

0.05 to 5 parts by weight, based on 100 parts by wei ght of t he total
amount of the unsaturated ol efin copolyner (A and the
ethylene/[err]-ol efin copol ymer rubber éED. 5 Exanpl es of the
hydr oxyl group-containing (co)pol ynersl are those as previously
descri bed. The hydroxyl group- contai ning (co)pol ynmer can be used in

an amount of G, 0,884 Swibdc .c?f%a}in%r gﬁ%%?@%ﬁe 15505 do r{s by

. Qopylené
wei ght, as oﬁy 88 parts by wel anount of e 10
unsat ur at ed okgﬁt@ngggolyner (A) and the ethylene/[err]-olefin
copol yner rubber (E) Exanpl es of the netallic hydroxi des are

those as The thermoplastic resin composition for use in the
invention preferably comprises the ethylene/aromatic vinyl
5 compound random copolymer, a polypropylene resin, an
ethylene/0-clefin copolymer rubber and talc.

In the present invention, the thermoplastic resin
composition may further comprise a polymer which contains
styrene as its main component.

10 The coating film is a coating film formed from, fof
example, an urethane resin coating.

The coated molded product of an elastomer composition
according to the present invention comprises a molded -
product of an elastomer composition and a coating film

15 formed on the molded product, said elastomer composition
comprising an ethylene/aromatic vinyl compound random
copolymer and an elastomer.

In the present invention, the ethylene/aromatic vinyl
compound random copolymer preferably has an aromatic vinyl

20 compound content of 1 to 50 % by mol. In the
ethylene/aromatic vinyl compound random copolymer, a small
amount of an 0-olefin may be further copolymerized.

In the present invention, the elastomer is preferably
a polyolefin elastomer.

25 The elastomer composition for use in the invention
preferably comprises the ethylene/aromatic vinyl compound

random copolymer, an ethylene/a-olefin copolymer rubber and

a polvpropylene resin.



previ ously described. The netallic hydroxi de can be used I n an anount
of 20 to 200 parts by weight, preferably 20 to 15 150 parts by weight,

nore preferably 50 to 150 parts by wei ght, based on 100 parts by
wei ght of the total ampunt of the unsaturated ol efin copolymer (A) and
t he et hyl ene/ a- - olefin copol yner Llbbber (E). There is no

specific limtation on the process for 20 preparing the vulcanized

duct. F
pr oduct or exa”phu%aA%%tomer E8558ﬁgegoﬁaﬁﬁfateé§F%&mr%w#yr]copolyner

In a m xer such as a m Xer unsat

(A, the ethylgfg% ﬁﬂe&’ as%oﬁggobﬁ bsitionl Ubber (E), and if necessary
the filler (O |qU| softeﬁ?nglabent (D) and ot her rubber

conpoundi ng | N e&ﬂeerﬁr%s@m khoagdedod] €hd edEdEinETe cRinpB8itdod 70
[err]C for a peried of 3 to 10 m nutes. Then, using rolls such as
open rolls, thgayuh@adiexd Rpnpgaile éBi)oapﬂerfwmsmies:x&It;amma styrene as
| 5 its main component.
The coating film is a coating film formed from, for
example, an urethane resin coating.
The coated molded product of a thermoplastic resin
composition énd the coated molded prodﬁct of an elastomer
10 compositiQn according to the invention have excellent

‘adhesion properties between the molded product and the

coating film and show excellent mechanical strength.

BEST MODE FOR CARRYING OUT THE INVENTION

15 The vulcanized molded product having a surface
decorative layer, the coated molded product of a
thermoplastic resin composition and the coated molded
product of an elastomer composition according to the
invention are described in detail hereinafter.

20 One embodiment of the vulcanized molded product having
a surface decorative layer according to the invention is a
molded produgt comprising a vulcanized product of (a&) a
specific unsaturated olefin copolymer and a decorative
layer provided on a surface of the vulcanized product, or a

25 molded product comprising a vulcanized product of an
unsaturated olefin copolymer domposition and a decorative
layer provided on a surface_of the vulcanized product, said

unsaturated olefin copolymer composition comprising (A) a



97 vul cani zati on accel erator are added, and the mxture is

kneaded at a roll tenperature of 40 to 80 [err]C for a period of 5to
30 mnutes, followed by rolling, to prepare an unvul cani zed conpounded
rubber in the formof a ribbon or a 5 sheet. Wen the kneading
tenperature in the internal mnxer 17 is low, the vul canizing agent (B)

t he vul cani zati on accel erator and the foam ng agent can be kneaded at
t he sa L, e h I | rybhber is then
nol ded into n%?ééggﬁﬁﬁﬁ%%§¥%§%5§§ %H%%gngggéfgﬁeex{rugﬁgﬁgﬁgﬁdpﬁg machi ne,

a cal endesmplha Mg 3irf§fr‘3e§ﬁen§i guh bapEgUBELdm mg; N 4 RR1dkhdibRgg the
npounded rubber 1s heated at a tenperature of 150 to
agent, (C) a reinforcing agent and (D) a liquid softening
agent.

5 First, the components used for forming the vulcanized
molded product having a surface decorative layer according
to the invention are described.

(A) Unsaturated olefin copolvmer
The unsaturated oclefin copoiyﬁer (A) is a random
10 copoiymer'of (i) ethylene, (ii) an aromatic vinyl compound
represented by the following formula (I) and (iii) a non-
conjugated polyene, or a random copolymer of (i) ethylene,
(ii) an aromatic vinyl compound represented by the -
following formula (I), (iii) a non-conjugated polyene and
15 (iv) an a-olefin of 3 to 20 carbon atoms.

The aromatic vinyl compound (ii) used herein is a

compound represented by the following formula (I):

R!
|
CH,=CH C
1‘{2 n R (1)
20
wherein R!, R? and R3 may be the same as or different from
each other and are each a hydrogen atom or an alkyl group
of 1 to 8 carbon atoms, preferably a hydrogen atom or an
alkyl group of 1 to 3 carbon atoms, and
25 n is an integer of 0 to 5, preferably 0 or an integer

of 1 to 3.



270 [err]C for a period of 1 to 30 mnutes, or after the nmol di ng, the
nol ded product is introduced into a vulcanizer 15 and heated at a
tenperature of 150 to 270 [err]C for a period of 1 to 30 mnutes, to
obtain a vul cani zed product. In the vul cani zation, a nold may be or
may not be used. In case where tA8 nold is not used, the vul canization
I's generally carried out continuously. For heating to effect the 20
vul cani zati on, var jd t h o] | ol bead
g%&ﬁ?i@é 6%‘%}#&?%@%&% vﬁﬁygl Iexél?#&mds :tncgnfa%.s

fluidized bed, UH ra hig omagneti ¢ wave) and

st eam (heati ngchathe; héoPor Zpolﬁriwy%% renes, such f@rma&sa%&%ﬁtghe

vul cani zed product utilizing S5 Tirradiation wth electron rays, t .

fol |l owi ng proggmetBERlstyrend G Rtdyadtyrena ; TE¥REL S&EdIL AfraygBanbury m xer,
t he unsaturated ol efin copolyner (A), the ethylene/[err]-olefin

copol ymer rubbenté&idingnstyferecadaayrivieBe butheas (hethdbsstyrene,

5 ethoxystyvrene, vinylbenzoic acid, methyl vinylbenzoate,
vinylbenzyl acetate, hydroxystyrene, chlorostyrene and
divinylbenzene; and phenyl-substituted alkenes, such as
allylbenzene, 4-phenyl-l-butene, 3-phenyl-l-butene, 4-(4-
methylphenvyl)-1l-butene, 4—(3—methylphenyl)-1—butene, 4- (2~

10 methylphegyl)—l-butene, 4- (4-ethylphenyl)-1-butene, 4-(4-
butylphenyl) -1-butene, S—phenyl—l—ﬁentene, 4-phenyl-1-
pentene, 3-phenyl-l-pentene, 5-(4-methylphenyl)-l-pentene,
4- (2-methylphenyl) -1-pentene, 3—(4—methylphenyl)-1—pentené,
6-phenyl-1-hexene, 5-phenyl-l-hexene, 4-phenyl-l-hexene, 3-

15 phenyl-l-hexene, 6-(4-methylphenyl)-1l-hexene, 5-(2-
methylphenyl)-1-hexene, 4-(4-methylphenyl)-1l-hexene, 3-{(2-
methylphenyl) -1-hexene, 7—pheny1—l—hepténe, 6-phenyl-1-
heptene, 5-phenyl-l-heptene, 4-phenyl-l-heptene, 8-phenyl-
l-octene, 7-phenyl-l-octene, 6-phenyl-l-octene, 5-phenyl-1-

20 octene, 4-phenyl-l-octene, 3-phenyl-l-octene and 10-phenyl-
1-decene. l

Of the aromatic vinyl compounds, preferably used are
styrene, allylbenzene and 4-phenyl-l-butene, and
particularly preferably used is styrene. The aromatic

25 vwvinyl compounds can be used singly or in combination of two
or more kinds

Examples of the non-conjugated polyenes (iii) include

diene compounds, such as dicyclopentadiene, 1,4-hexadiene,
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The

roll or

rays to obtaln a vulcani'z

pr oduct

_ - liquid softening agent (D) and other rubber conpounding

i ngredients are kneaded at a tenperature of 80 to 170 [err]C for

period of 3 to 10 minutes. Then, using rolls such as open rolls,

kneadate is further kneaded at a roll 5 tenperature of 40 to 80 [err]
for a period of 5 to 30 m nutes, 190l l owed by rolling, to prepare
unvul cani zed conpounded rubber in the formof a ribbon or a sheet.

unvul o 2ed anRounded {UBboLods, i MRl sed kBhg 2

desired shape B

a presgy

S

10

15

20

25

ST on nD cal ender

g ke ggh%dnafﬂgﬂ%né Sand 7—méth&§d&akegc%a{‘eﬁ‘é ectr

duct is desired that the nol de
non-conjugated trienes or tetraenes having one vinyl group

in one molecule; and non-conjugated trienes or tetraenes
having one 5-norbornene-2-yl group in one molecule. 1In
general, the total number of carbon atoms per molecule (or
average number of carbon atoms when two or more non-
conjugated trienes or tetraenes are contained) of the non-
conjugated trienes or tetraenes is not specifically
limited, but it is preferably 9 to 30, more preferably 10
to 25, particularly preferably 16 to 22. The non-
conjugated triene or tetraene having the carbon atom number
of this range is advantageous because handling thereof suéh
as purification is easily made. The term "triene” used
herein means a hydrocarbon compound having three carbon-to-
carbon double bonds (C=C) in one molecule, and the term
"tetraene” used herein means a hydrocarbon compound having
four carbon-to-carbon double bonds (C=C) in one molecule.
The carbon-to-carbon double bond includes a carbon-to-
carbon double bond of the vinyl group and a carbon-to-
carbon double bond of the 5-norbornene-2-yl group.

The non-conjugated triene or tetraene contains three
(in case of triene) or four (in case of tetraene) carbon-
to-carbon double bbnds (C=C) including that of the vinyl
group or that of the 5-norbornene-2-yl group, and there is
no specific limitation on the total number of hydrogen
atoms directly bonded to the carbon atbms adjacent to all

the carbon-to-carbon double bonds contained in one molecule

a
t he
C
an

on
d



irradiated with el ectron rays having energy of 0.1 to 10 MeV
(nmegael ectron volt), preferably 0.3 to 2 MeV, in such a 15 nanner that

t he absorbed dose becones 0.5 to 35 Mad (megarad), preferably 0.5 to
10 M ad. The vul cani zed nol ded product having a surface
decorative |layer according to the inveéion can be obtained by form ng

a decorative layer on the surface of the 20 vul canized product obtained

above. = The degorgll 1é§85§§§5%?ated Al s T Rl BxnG0aL), pochle sultf ace of

t he vul cani ze conbi i ng anotheir nenber such as a netal or

esin w ni [ n SJ | al so
ossi bl ¢ that FpbesERKELEE L Er O HiGly UP (0230 BEREChYEEeHRIP 12, o

possi bl e t hat corative or nme unvul c

conpounded rubfer pargitheariPeprorourided s to 3BUbDRRel SoN WG FALd O
obtain a vul cani zed nol ded product. As the coatings to coat the

surface of theri¢heabirzedtraene Mg tie Hotalnviuhbari &€ thg@rgyatnded
rubber, those
5 atoms in this range is preferable because a copolymer
having a high crosslinking reaction rate can be obtained.
When a mixture of two or more kinds of the non-conjugated
trienes or tetraenes is used, the number of hydrogen atoms
means an average of the numbers of hydrogen atoms.

10 Of tbe non-conjugated trienes or tetraenes, preferably
used in the invention are non-conjugated trienes or
tetraenes whose vinyl group or 5-norbornene-2-yl group is
bonded to the methylene group (-CHz-).

Of such non-conjugated trienes or tetraenes, compounds

15 represented by the following formula (II-a) or (III-a) are

preferable.
/RI\\ ( 3 R4 R5
i | |
H,C = CH - CH, £ C— = C=C/g ¢ CR” = CR®R’
]
2 6
CH \R/f R/g
CH
/P (II-a)
20 In the above formula, p and g may be the same as or

different from each other, and are each 0 or 1, with the
proviso that each of p and g is not 0 at the same time.

f is an integer of 0 to 5, preferably 0 or an integer
of 1 or 2, with the proviso that f is not 0 when p and g

25 are each 1.



99 currently widely used are enpl oyabl e. Exanpl es of the coati ngs
I ncl ude an acrylic resin coating, an epoxy resin coating, a polyester
resin coating, an urethane resin coating, an alkyd resin coating, a

O the

mel am ne resin coating 5 and a silicone resin coating.
above coatings, preferable are the acr@ic resin coating, the nelam ne
resin coating,

t he polyester resin coating and the urethane resin

coating, because th

properti es.

because the re&glgkng coatlng fil mhas excell ent adhesion

10

15

20

25

e resinTcoating

152 06 s col SPLIAIL GO | LLTR DRIE, if S el adien o

RI, _Rz, R3, R4, R5, RS and R’7 may be the same as or
different from each other, and they are each a hydrogen
atom or an alkyl group of 1 to 5 carbon atoms, preferably
they are each a hydrogen atom or an alkyl group of 1 to 3
carbon atoms, and more preferably R!, R2, R3, R%, R5 and R®

~are each a hydrogen atom and R7 is a hydrogen atom or an
alkyl group of 1 to 3 carbon atoms.

RE i§ a hydrogen atom or an alkyl group of 1 to 5 -
carboﬁ atoms, preferably a hydrogen atom or an alkyl group
of 1 to 3 carbon atoms, more preferably an alkyl group of 1
to 3 carbon atoms. -

R? is a hydrogen atom, an alkyl group of 1 to 5 carbon
atoms or a group represented by -(CHy),~CR0=CRI1R12 (n is an
integer of 1 to 5, R0 and R!! may be the same as or
different from each other and are each a hydrogen atom or
an alkyl group of 1 to 5 carbon atoms, and R!2 is an alkyl
group of 1 to 5 carbon atoms), preferably a hydrogen atom,
an alkyl group of 1 to 3 carbon atoms or a group
represented by -(CHy),-CRI0=CR!1R12 (n igs an integer of 1 to
3, R and R!! may be the same as or different from each
other and are each a hydrogen atom or an alkyl group of 1
to 3 carbon atoms, and R1? is an alkyl group of 1 to 3
carbon atoms), with the proviso that when p and g are each
1, R? is a hydrogen atom or an alkyl group of 1 to 5 carbon

atoms.

propertles



Application of the coating can be perforned by any of sprayi ng,

brushing and roller coating. 15 There is no specific limtation on
t he thickness of the coating film and the thickness can be varied
dependi ng on the intended use of the nolded product, but in general,

the thickness is in the range of usual pg about 1 to 500 [err]m
The vul cani zed nol ded product having a surface 20 decorative |ayer
according to the |nvent|on can e us d_ for autonotive industrial parts
DR
2|

such as weat herstrip door RrBA\c | s and wi ndow franes, and
bui | di ng EE;E Eg jo s and air-

ti ght gaskets. en ded fq ?ﬁa'ggg foamed one, it
can be used as a heat |n@Hat terial, ’\R6/

cushioning material, a
sealing material or th hi ke,
CH, P

(IIT-a)

wherein p, g, £, g, and R! to R® have the same meanings as
in the above formula (II-a).

5 When the non-conjugated polyene (iii) is the non-
conjugated triene or tetraene represented by the formula
(II-a) or.(III-a), the vulcanization rate is high and the
resulting vulcanized product has excellent strength
properties.

10 Examples of the non-conjugated trienes or tetraenes
represented by the formula (II-a) are given below.
CH, CH,
H,C=CH-CH;-CH,-CH=C-CH,;-CH,-CH=C-CH,
6,10-dimethyl-1,5, 9-undecatriene (DMUT)

15
CH; CH,

§ |
H)C=CH-CH,-CH=C-CH,-CH, -CH=C-CH;
5,9-dimethyl-1,4,8-decatriene (DMDT)

o o
H2C=CH-CH2-CH2-CH=C-CH2-CH=C-CI_-I3
20 6,9-dimethyl-1,5, 8-decatriene |

CH;  CHj, CH,
H,C=CH - CH,- CH, - CH=C- CH, - C=c- CH,



100 Next, the coated nol ded product of a thernoplastic

resin conposition and the coated nol ded product of an el ast oner
conposition are descri bed. The coat ed nol ded product of a

t hernopl astic resin 5 conposition according to the invention conprises a
nol ded product of a thernoplasti @3 esin conposition and a coati ng
filmformed on the nol ded product, said thernoplastic resin

conposition ¢ r,sihg a hyl 2/ ar omat.i ¢ vinyl conpound random
copol yner and%gﬁ()%hé?g’f‘ﬁ%’ﬁﬁ/ﬁiﬁe q‘:@g%ﬁ.en?he 10 coated nol ded product

of an el astoner conposition according .to the invention conprises a
nol ded product of an el astoner conmposidj on and a c%ﬁting filmfornmed
on t he nol ded product, said el astomer cdnposition Gofprising an

et hyl ene/ ar on#,€ e CH -ICH, - CHptHIAQ - CHjATHY, - Cbjz0f yOfr- CR ddCHE C - CH;

6,10,14-trimethyl-1,5,9,13-pentadecatetraene

CoHs CH,
H,C=CH-CH, - CH, - CH=C- CH,- CH,- CH=C- CH,

6-ethyl-10-methyl-1,5, 9-undecatriene

CHCH; CH,@ CH;
H,C=CH-CH,-C-(CH,),-CH=C-(CH,), - CH=C - CH,

10 4-ethylidene-8,12-dimethyl-1,7,l1l-tridecatriene (EDT)

Examples of the non-conjugated trienes or tetraenes
represented by the formula (III-a) include compounds
wherein the vinyl group is replaced with a 5-norbornene-2-

15 vl group in the compounds exemplified as the non-conjugated
trienes or tetraenes represented by the formula (II-a).

Of the non-conjugated trienes or tetraenes represented
by the formula (II-a), preferable are non-conjugated
trienes or tetraenes represented by the following formula

20 (IV-a). The non-conjugated trienes or tetraenes
represented by the formula (IV-a) correspond to the non-
conjugated trienes or tetraenes represented by the formula
(II-a) wherein p is 1 and g is 0. |

Of the non-conjugated trienes or tetraenes represented

25 by the formula (III-a), preferable are non-conjugated

trienes or tetraenes represented by the following formula



15 el astomer. Et hyl ene/ aromati c vi nyl conpound random copol yner

The et hyl ene/ aromati c vinyl conpound random copol yner for use in the

i nvention is a random copol yner of ethyl ene and an aronmatic vinyl
conmpound. In the ethylene/aromatic 20 vinyl conpound copol yner, the
amount of constituent units deri4d fromethylene is in the range of
50 to 99 % by nol, preferably 60 to 97 % by nol, nore preferably 80 to
95 % by ;yan th constituent u derived fromth
20DV i Pl AR TR 1 S80ELL &rs%%rsfneisre%?sentef

preferably 3 g 4l %dbmIal (viID] CoBEPLEER e dift HaloonjughiedP!

When t he anDu e constituent uni rlve é aromatic
vi nyl Conpourﬁkiéhéﬂnﬂﬁ fetirBafeb b PYSENEddNHy the formula (III-a)

wherein p is 1 and g is 0.

5
LVl
H,C =CH-CH,— (':=IC-R9
CH\ /f /g
CH3 | (IV-a)
In the above formula, f is an integer of 0 to 5,
preferably 0 or an integer of 1 or 2.
10 g is an integer of 1 to 6, preferably an integer of 1

to 3.

Rl, R2, R5, RS and R7 may be the same or different, and
they are each the same as in the formula (II-a), preferably
they are each a hydrogen atom or an alkyl group of 1 to 3

15 carbon atoms, and more preferably R!, R2, R5 and R6 are each
a hydrogen atom and R7 is a hydrogen atom or an alkyl group
of 1 to 3 carbon atoms.

R® is the same as in the formula (II-a), preferably a
hydrogen atom or an alkyl group of 1 to 3 carbon atoms,

20 more preferably an alkyl group of 1 to 3 carbon atoms.
RY is the same as in the formula (II-a), preferably a

hydrogen atom or an alkyl group of 1 to 3 carbon atoms.



101 of the above range, adhesion properties of the resulting

t hernopl astic resin conposition or elastoner conposition to t he
coating filmmay be | owered. Wien the anount of the constituent units
derived fromthe aromatic vinyl conpound 5 is larger than the upper limt
of the above range, conpatibility25ith the other thernoplastic resin
or the - elastonmer nmay be | owered and gasoline resistance of the

resul ting thernDpIastlc resi np |on,pr el ast orer conposition
may also be |lo : j? %Exgzﬁ ®e aromatic vi nyl conpounds
I ncl ude qigigpﬁyi o al kyJ txfeﬁes such as o-

2sty

nmet hyl st yr ene, n@ p- npt yrene o, p-
di et hyl styrene, o- ethylsmH Ré Rﬁ glstyrene and p- et hyl styrene;
functional group-containihg gne

CH, | (V-a)

In the above formula, £, g, R!, R?, and RS to R® have
the same meanings as in the formula (IV-a).

5 When the non-conjugated polyvene (iii) is the non-
conjugated triene or tetraene represented by the formula
(Iv-a) or, (V-a), the vulcanization rate is high and the
resulting vulcanized product has excellent strength
properties.

10 Exanmples of the non-conjugated trienes or tetraenes

represented by the formula (IV-a) are given below.

(1)

H
H,C=CH—CH;—C—CHj —CH=<
] CHj
CH (CH3)

15 4-ethylidene-1,6-octadiene

(2)

CH;
HyC=CH~CH;—C—CH; -CH=<
il CHj
CH(CH;)

7-methyl-4-ethylidene-1, 6-octadiene

(3)
CH3
HaC=CH—CH;—C—CH,~-CH=

I CaHs
20 CH({CHj3)



15 derivatives, such as nethoxystyrene, ethoxystyrene, vi nyl benzoi c
acid, nethyl vinylbenzoate, vinylbenzyl acet ate, hydroxystyrene,
o-chl orostyrene, p-chlorostyrene and di vi nyl benzene; and

3- phenyl propyl ene, 4-phenyl but ene, and [err]-nmethyl styrene. O these,

styrene is preferable. 20 In tR6é et hyl ene/aromati c vinyl conpound
random copolyner, a-olefins other than ethylene and the aromatic

el ude [or 1] - BTEFFRG- o P oo non AR uch ae  propyl ene.

1- butene, 3-nethyl-1-butene, 4-nethyl-1-butene, 25 1-pentene, 1-hexene,

4-nethy|-1-penggpe, 1- heptene, 1- octene, 1-nonene, 1-decene,
1-undecene, 1-dodecene, 1- tridecene, 1-tetradecene, 1-pentadecene,
1- hexadecene, 1- ‘ C,Hs

HyC=CH—CH,—C—CH,-CH=
I CaHs
CH (CH3)

7-ethyl-4-ethylidene-1, 6-nonadiene

5 (5)
CH;

H,C=CH—CH;—C—CH,-C (CH3) =<
i CH;

CH{CH;)
6,7—dimethyl—4—ethylidene—1,6—octadiene

(6)

10 6,7-dimethyl—é—ethylidene—l,6—nonadiene

(7)

H
HyC=CH—CH;—C—CH; -CH=<
] CH,CH,CHaA
CH (CH3)

4-ethylidene-1, 6-decadiene

(8)

CH;
H,C=CH—CH,—C—CH, —CH=<
] CH>CH,CHa
15 CH (CH3)

7-methyl-4-ethylidene-1, 6-decadiene

(9)



102 hept adecene, 1-octadecene, 1-nonadecene and 1-eicosene. -These

[err]-olefins can be used singly or in conbination. ’ In the

et hyl ene/ aromati c vinyl conmpound random copol ymer, the anpunt of the
constituent units derived from 5 the [err]-olefin of 3 to 20 carbon
atons is desirably in the range 7 0 to 30 % by nol, preferably 0.05.
to 30 % by nol, with the proviso that the total anount of the

consti tuent units derived from ethyl epggand the constituent units
derived frommguadm;aﬁz_m_e_ﬁgznc@tﬁgzﬁéz&g@ arf)I n atoms is in the 10 range
of 50 to 99 % by nol . I'n the ethghlgne/ aromatic vinyl conpound
random copol yner, cHheH3nDnoners such as non- conj ugat ed di enes may

be copolynerl | es of the on ed dlenes i ncl ude
1, 4- pentadlene““¥jgﬁhg£§ﬂp?¥ AGFEY{%éEQ_ 79? tadsrgdi ene,
5- net hyl ene- 2- nor bor nene, 5- ethylldene 2- :

(10)

H
HyC=CH—CH;—C—CH,CH; ~CH=<
il

CH;
CH (CH3)

S 4-ethylidene-1,7-nonadiene

(11)

' CH;
HyC=CH—CH,—C—CH,CH; -CH=<
Il CH;
CH (CH3)

8-methyl-4-ethylidene-1, 7-nonadiene (EMN)

(12)

H
H,C=CH~CH;—C—CH,CH; —CH=<
] CH,CH,CHa
10 CH (CHa)

4-ethylidene-1, 7-undecadiene

(13)

' CH;
HyC=CH—CH,;~—-C—CH,;CH, —CH=<
i CH,CH;CHa
CH (CH3)

8-methyl-4-ethylidene-1, 7-undecadiene
15 (14)

CH;
HyC=CH—CH;—C—CH,CH;~C (CH3) =<
i CH;
CH (CH3)

7,8-dimethyl-4-ethylidene-1, 7-nonadiene



nor bor nene, 5-isopropenyl -2-norbornene, 2,5-norbornadi ene,
1, 6-cycl ooct adi ene, 2-et hyl ene-2, 5- nor bor nadi ene, .2- '

i sopropenyl -2, 5- nor bor nadi ene, di cycl opent adi ene, 1, 6- oct adi ene,

1, 7-oct adi ene, tricyclopentadi ene, and esters of 20

di hydr odi cycl opent adi enyl oxyet hyl ene 28d unsat ur at ed car boxylic acids,
e.g., acrylic acid, nethacrylic acid, itaconic acid, maleic acid and
fumaric acid.(ﬂﬁpse non- conj ugat ed di enes can be used singly or in
conbi nati on. The et hyl ene/ aromatic vinyl conmpound random

copolymer 25 desirably has a melt indeegM, 190 [err]C) of 0.01 to 100
dl /g, preferalg=CH-ICHL-CSCHICHY-C Mﬁ§<§erabl y 1 to 30 di/g, a
density of 0.87 to 0.98llg/cnferr], prefer@msy 0.89 to 0.95 g/cnB, nore
preferably 0.91 to 0.94CgAECHRErr], a nelting _

7,8~dimethyl-4-ethylidene-1, 7-decadiene

(16)

CH3
HyC=CH—CH;—C—CH3CH;~C (CH3) =<
. ] CH,CH,CH,
5 CH(CH3) -

7,8-dimethyl-4-ethylidene-1,7—undecadiene,

(17)

CH;
HyC=CH-CH;—C—CH,CH,-C (C2Hs) =<
] CH,CH3CH2
CH(CH,)

8-methyl-7-ethyl-4-ethylidene-~1, 7-undecadiene

10 (18)

CaHs
HaC=CH—CH—C—CH,CH,-C (CoHs ) =
i CaHs

CH{CH;)

7,8-dimethyl-4-ethylidene-1, 7-decadiene

(19)

CH,
HyC=CH—~CH;—C—CH,CH,CH, —CH=<
i CH,
CH{CH;3)

15 9-methyl-4-ethylidene-1,8-decadiene

(20)

CH-
HoC=CH-CH—C—CH;CH;CH-C (CH3) =<
il CH;
CH (CH3)

8, 9~dimethyl-4-ethylidene-1, 8-decadiene



103 poi nt of not higher than 125 [err]C, and a crystallinity,

nmeasured by X-ray diffractonetry, of not nore than 40 % - It is
preferable that the M of the ethylene/aromatic vinyl conmpound random
copolymer is higher than the M of the 5 thernopl astic resin, because the
et hyl ene/ aromati c vinyl conpound29andom copol ynmer i s unevenly
distributed on the surface of the nolded product to inprove the
coating féﬁperties of the nol ded product. In the

et hyl ene/ ar ona vi nyl conpound random 10 copolyner for use in the

i nvention, the proportion of the sequeiges of two constituent units
derived fron1tﬁ§c=CH_CH§qpqghbg2gﬁgymrqpﬁnépn@ to all the constituent units
derived fromthe aromati ¢ vinyl conpound is‘@gsired to be not nore

than 1 % preferably not aayceizphan 0.1 % The 15 proportion of the
sequences of two constituent units '

10-methyl-4-ethylidene-1, 9-undecadiene,
(22)
CHj

HyC=CH—CH;—C—CH,CH,;CH,CH,—C (CH;) =<
] CH;

5 - CH (CH3)
9,10-dimethyl-4-ethylidene-1, 9-undecadiene

(23)
CH;
HyC=CH—CH;—C—CH;CH;CH,CH,yCH, -CH=<
I CH

3
 CH(CH3)

1ll-methyl-4-ethylidene-1, 10-dodecadiene

10 (24)

CH
HyC=CH—CH~C—CH;CHCH,CH,CH,—C (CHg3) =< ’
i CHj

CH({CH3)

10,11-dimethyl-4-ethylidene-1, 10-dodecadiene

Examples of the non-conjugated trienes or tetraenes
15 represented by the formula (V-a) include compounds wherein
the vinyl group is replaced with a 5-norbornene-2-yl group
in the compounds exemplified as the non-conjugated trienes
or tetraenes represented by the formuia (IV-a).
In the present invention, the non-conjugated polyene

20 (iii) is more preferably a compound represented by the



derived fromthe aromatic vinyl conpound can be detern ned by neans of
[err] G NVR Next, the process for preparing the ethylene/aromatic
vi nyl conpound random copol yner is described. 20 The _

et hyl ene/aromati c vinyl conpound random copol yner for use in the

I nvention can be prepared by copol yner3i ng et hyl ene, the aromatic

vi nyl conpound, and if necessary, an [err]-olefin of 3 to 20 carbon

A the motal T oREIArE U se  “barripu el Pinii e Sombotttal Yot s, for
Cingl e sito ca s aa el by BECEbEEs (Fealor s can be empl oyed w thout
specific When the non-conjugated polyene (iii) is the non-
conjugated triene or tetraene represented by the formula
5 (IT-a), the vulcanization rate is high and the resulting
vulcanized product has excellent strength properties.

When the non-conjugated polyene (iii) is the non-
conjugated triene or tetraene represented by the formula
(IV-a), the resulting vulcanized product has excellent low-

10 temperature resistance, low-temperature properties and
strength.

Each of the non-conjugated trienes or tetraenes
mentioned above may be either a mixture of a trans form aﬁd
a cis form, a trans form only or a cis form only.

15 The non-conjugated polyenes (iii) mentioned above can
be used singly or in combination of two or more kinds.

The non-conjugated trienes or tetraenes represented by
the formula (II-a) or (III-a) can be prepared in accordance
with conventionally known processes such as those described

20 in, for example, EP 0691354A1 and WO 96/20150.

Examples of the a-olefins of 3 to 20 carbon atoms (iv)
include propylene, l-butene, l-pentene, l-hexene, 3-methyl-
l-butene, 3-methyl-l-pentene, 3-ethyl-l-pentene, 4-methyl-
l-pentene, 4-methyl-l-hexene, 4,4-dimeéthyl-l-hexene, 4,4-

25 dimethyl-l-pentene, 4-ethyl-1l-hexene, 3-ethyl-1-hexene, 1-
octene, l-decene, l-dodecene, l-tetradecene, l-hexadecene,

l-octadecene and l-eicosene. Of these, preferable are o-

olefins of 4 or more carbon atoms, and particularly



104 limtation. In particular, a catal yst .conprising a

net al | ocene conpound (a) of a transition netal (transition net al
conmpound) and an or ganoal um num oxy-conpound (b-1) and/ or an ionizing
i oni ¢ conpound (b-2) is preferably Blenpl oyed. The net al | ocene
conpound (a) is, for exanple, a nmet al | ocene conpound of a transition

t al | ect f ot di
Tepresent od boreEEhble qig Mbnibelle | 1EnBRLREL £-4 A0 G MY Fldebene. |
(1) Thesd dhe1épimdllcad be uléd sidglyassi th oFoniEirad tisr] eF edo

fromelenments of G oup 4 of the periodic table, e.qg., zi rconi um
titanium or hgfnhéewre 1@l is a valence of the 15 transition netal.

Thé-unsaturated olefin copolymer (A) is a copolymer
S wherein the constituent units derived from ethylene (i),

the constituent units derived from the aromatic vinyl
compound (ii) and the constituent units derived from the
non-conjugated polyene (iii) are arranged at random, a
branched structure derived from the non-conjugated polyene

10 (iii) is present, and the main chain has a substantially
linear structure; or a copolymer wherein the constituent
units derived from_ethylene (i), the constituent units
derived from the aromatic vinyl compound (ii), the
constituent units derived from the non-conjugated polyene

15 (iii) and the constitﬁént units derived from the o-olefin
of 3 to 20 carbon atoms (iv) are arranged at random, a
branched structure derived from the non-conjugated polyene
(iii) is present, and the main chain bas a substantially
linear structure. The substantially linear and

20 substantially gel-free structure of the copolymer can be
confirmed by the fact that the copolymer is dissolyed in an
organic solvent and substantially contains no insoluble-
component. For example, it can be confirmed by the fact
the copolymer is completely dissolved in decalin at 135 °C

25 in the measurement of the intrinsic viscosity [n].

In the unsaturated olefin copolymer (A), it is desired

that the molar ratio of the constituent units derived from



L3 is a ligand coordinated to the transition nmetal. At | east one
ligand L3 is a |ligand having a cycl opent adi enyl skel et on whi ch may
have a substituent. Exanpl es of the |igands having a

cycl opent adi enyl 20 skel eton include3& kyl or cycloal kyl substituted
cycl opent adi enyl groups, such as cycl opent adi enyl

hyl | di | .. ethyl | t.adi |, .p- | -
oI S o VS i e o v,
ex | | ,
{11 et hyl oyl BREREATEry o0 LA [SREERy PESBEONERI alf ety oe xage BE ° €1
pent amet hyl cygh Pgnké@hﬁ%ﬁxmmﬁ t>.h¥bcn@'/@@§.nbﬁggsfaa$%y 95/5 to

met hyl propyl cycl opent a nethg] utyl cycl opent adi eny
55/45, more preferably 90/10 to 60/40, still more
5 preferably 80/20 to 60/40, and that the molar ratio of the
total of the constituent units- derived from ethylene (i)
and the constituent units derived from the 0-olefin of 3 to
20 carbon atoms (iv) to the constituent units derived from
the aromatic vinyl compound (ii) is in the range of
10 99.5/0.5 {(ethylene+t-olefin/aromatic vinyl compound) to

- 60/40, preferably 99/1 to 70/50, more preferably 98/2 to

80/20.

When the molar ratio of the constituent units derived

from ethylene (i) to the constituent units derived from the

15 o-olefin of 3 to 20 carbon atoms (iv) is in the range of

95/5 (ethylene/a-olefin) to 55/45, the resulting vulcanized

product has excellent mechanical properties. When the
proportion of the constituent units derived from the
aromatic vinyl compound (ii) is in the above range, the
20 resulting vulcanized product has excellent coating
properties (adhesion to coating film), mechanical
“properties and low-temperature properties.
In the unsaturated olefin copolymer (A), the
constituent units derived from the non-conjugated polyene
25 (iii) are desirably contained in amounts of usually 0.01 to
30 % by mol, preferably 0.05 to 25 % by mol, more

preferably 0.1 to 20 % by mol.



105 met hyl hexyl cycl opent adi enyl, net hyl benzyl cycl opent adi enyl ,
et hyl but yl cycl opent adi enyl, et hyl hexyl cycl opent adi enyl and

met hyl cycl ohexyl cycl opent adi enyl . Further, an indenyl group, a

4,5, 6, 7-tetrahydroi ndenyl group and a BBuorenyl 5 group can be al so
nent:Ean:l I These groups may be substituted wi t h hal ogen atons or
trialkylsilyl groups, t o8 n t

preferred are al kyl © unsy sffFUtégﬁcyc opent a %?eﬁ§|‘§$%ﬁggﬂ&ahb¥ an
Wen the CO”Poi'&E'lﬂéfRFﬂf‘é'to%d u%hatm? 50Ut 8, (dlefddbly 10 ©WO30! RABEE

li gands L3 having a cycl opentadi enyl skel eton, two of the Ilgands
having a cycl ogfaféﬂéwllcslt@ e50N Wa¥n the ib@id®ndsrhd ofeate ot her to
forma bridge type netal Tocene ~ conpound through an al kyl ene group

such as et hyl eigs@furdifed plemirerepoaymabsi il utedinal thylsenangreoupheuch as
5 +wulcanization rate is high and the resulting vulcanized
p;oduct has excellent coaﬁing properties, adhesion
-properties to coating film, mechanical properties and low-
temperature properties.
The unsaturated olefin copolymer (A) desirably has an
10 intrinsic viscosity [M], as measured in decalin at 135 °C,
of usually 0.1 €o 6.0 dl/g, preferably 0.8 to 5.0 dl/g,
more preferably 1.5 to 4.0 dl/g. When the intrinsic
viscosity [n] of the unsaturated olefin copolymer (A) is in
this range, the copolymer has excellent compatibility with
15 the compounding ingredients.m
In the present invention, it is preferable that the
unsaturated olefin copolymer (A) satisfies at least one of
the conditions of the molar ratio between the constituent
units, the intrinsic viscosity [n] and the iodine value
20 mentioned above; it is more preferable that the copolymer
(A) satisfies'two or more of the above conditions; and it
is particularly preferable that the copolymer (A) satisfies
all of the above conditions.
When the non-conjugated polyene (iii) in the
25 unsaturated olefin copolymer (A) is the non-conjugated
triene or tetraene represented by the formula (II-a), the
constituent units derived from the non-conjugated triene or

tetraene are represented by the following formula (II-b):



| sopropyl i dene and di phenyl net hyl ene, a silyl ene group, or a

substituted silylene group such as di nethylsilylene, di phenyl si |l yl ene
or net hyl phenyl sil yl ene. Exanpl es of L3 other than the |igand
having a 20 cycl opentadi enyl skel etod4 nclude a hydrocarbon group of 1
to 12 carbon atons, an al koxyl group, an aryloxy group, a sul fonic
acid-containing group (-SQerr]Rerr]), a halogen at om or hydr ogen
atom where R err S al kyl gyoup, yl up substituted with
a hal ogen aton1 é%%% ﬁg'roup, rRa r 3%i up substituted with a

hal ogen atom or an al
groups of 1 to 12 carboA/ y
groups, aryl groups { CH

C C= R1LheRegdr ocar bon
onB I ncl ude a| yl roups cycl oal kyl

(IT-b)

wherein p, q, £, g, and R! to R? have éhe same meanings as
5 in the formula (II-a). _

When the non-conjugated polyene (iii) in the
unsaturated olefin copolymer (A) is the non-conjugated
triene or tetraene represented by the. formula (III-a), the
constituent units derived from the non-conjugated triene or

10 tetraene are represented by the following formula (III-b):

@ﬂ;<\ %%WW

|
CH; /p

(III-b)

wherein p, q, £, g, and Rl to R? have the same meanings as
15 in the formula (II-a).
Wheﬁ the non-conjugated polyene (iii) in the
unsatuééted olefin copolymer (A) is the non-conjugated
triene or tetraene represented by the formula (IV-a), the

constituent units derived from the non-conjugated triene or

20 tetraene are represented by the following formula (IV-b):



106 and aral kyl groups, nore specifically, there can be

ment i oned: al kyl groups, such as nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, pentyl, 5 hexyl, octyl,
decyl and dodecyl; cycloalk§5 groups, such as cycl opentyl and
cycl ohexyl ; aryl groups such as phenyl and tolyl; and

Exanpl es of the

aRd neaphyl
,If‘e h >$/ 5 ?f propoxy, i sopropoxy,
put px)R® pent oxy, hexoxy and

ar al kyl group, enzyl
al koxy groups T%gﬁgﬁé hox

n- but oxy, i sobut oxy, (ggq_ C

oct oxy. - " The ryi okyl gfolipi i $, for exanple, phenoxy.

Exanpl es of the sulfaonic &HdJd-R (R group (- SAOerr]Rerr])

i ncl ude net hanesul fonat o, p-toluenesul fonato, 15

trifluoromethansul fonate p- chl or obenzenesul f onat o. (IV-b) Exanpl es

of the hal ogen atons include fluorine,

_whereig ft g, R!, R2, and RS to Rg-have the same meanings as
in the formula“(IV-a).

5 When the non-conjugated polyene (iii) in the
unsaturated olefin copolymer (A) is the non-conjugated
triene or tetraene represented by the formula (V-a), the
constituent units derived from the non-conjugated triene or ~

tetraene are represented by the following formula (V-b):

AT AT
m - \Rz/f\RGg

CH3

10

(V-b)

wherein £, g, R, R?, and R®> to R® have the same meanings as
in the formula (IV-a).

15 Each of the above-mentioned structures of the
constituent units derived from tﬁe non-conjugated polyene
(iii) in the unsaturated olefin copolymer (A) can be
confirmed by measuring a 13C-NMR spectrum of the copolymer.

Preparation of unsaturated olefin copolymer (A)

20 The unsaturated olefin copolymer (A) can be obtained

by copolymerizing ethylene (i), the aromatic vinyl compound

(ii), the non-conjugated polyene (iii), and optionally, the



chl orine, brom ne and i odine. The netal | ocene conpound of the

above formula (1) wherein the valence of the transition netal is 4 is
nore 20 specifically represented by the following fornula (2):
Rerr]Rerr]Rerr]Rerr]Merr] 36 (2)

wherein Merr] is the above-nentioned transition netal, 25 preferably

zirconiumor titanium err] is a group (ligand X havi ng a

cycl opent adi en9lr°§R€+’ét‘bRLh,3 RIr49 campery ]aﬂ:aﬁg IQ}%} r} arhe t‘?ﬁesgence ofaRB or
different and each a group having a - cycl opent adi enyl skel eton or the
same as L[err]obefith pokymerigation catalyst.

The olefin polymerizatibn-catalyst~employable herein
is, for example,_; catalyst comprising (a) a compound of a
"5 transition metal'suchmas vana@ium, zirconium or titanium,
and (b) an organcaluminum compound (organoaluminum oxy-
compound) and/or an ionizing ionic compound. Examples of
such olefin polymerization catalysts include (1) a titanium
catalyst comprising a solid titanium catalyst component and
10 an organcaluminum compound, (2) a vanadium catalyst
compFising a soluble vanadium compound and an
organocaluminum compound, and (3) a metallocene catalyst
comprising a metallocene compound of a transition metal
selected from Group 4 of the periodic table and an
15 organoaluminum oxy-compound and/or an ionizing ionic
compound. Of these, the metallocene catalyst is
preferable.
The metallocene compound of a transition metal
selected from Group 4 of the periodic table, for forming
20 the metallocene catalyst, is specifically represented by
the following formula (VI):
MLt B (VI)
wherein M! is a t;ansition metal selected from Group 4 of
the periodic table, specifically zirconium, titanium or
25 hafnium, and x is a valence of the transition metal M! and

is a number of ligands L! coordinated to the transition

metal.



107 | i gand having a cycl opent adi enyl skeleton in the above

formula (1), k is an integer of not less than 1, and K+l +mtn = 4.
The netal | ocene conmpound of bridge type is, for 5 exanple, a netall ocene
conmpound represented by any of the 37 aforesaid fornulas [A] to [D]

In the present invention, a netall ocene conpound represented by the

foll f I 3 t onpound
(g) 0“&89 ormul a &J)éFf N%§§a?§p YA fired to Rhel PRaMEL AL LQGRNE,

wherei n Mo 'S.étrﬁgégt %EeGEQUEhé Qi%éﬁﬁgh@mhgﬁasgﬁbﬁﬁdoﬁa ing (he perlodlc

table; 15 L[err]-is a derivaltive of a delocalized |[erT]-bonded group
and | Npagjdldpertsidiaindl BreIBEShL Shapad @ IR 13pkhv8askhP] Of

the netal Merr]; and
- group, an indenyl group, a 4,5,6,7- -tetrahydroindenyl group
5 or a fluorenyl group. The ligand.having cyclopentadienyl
skeletdﬁ may have a substituent such as an alkyl group, a
cycloalkyl group, a tr1alkyls1lyl group or a halogen atom.
When the metallocene compound contains two or more
groups having cyclopentadienyl skeleton as the ligands LI,
10 two of the groups having cyclopentadienyl skeleton may be

— linked through a linking group such as an alkylene group, a
substituted alkylene group, a silylene group or a
substituted silylene group to form a metallocene compound
of bridge tvype.

15 Examples of the ligands L! other than the ligands
having cyclopentadienyl skeleton include a hydrocarbon
group of 1 to 12 carbon atoms, an alkoxy group, an aryloxy
group, a sulfonic acid-containing group (-SO;R2 wherein R2
is an alkyl group, an alkyl group substituted with a

20 halogen atom, an aryl group, an aryl group substituted with
a halogen atom, or an aryl group substituted with an alkyl
group), a halogen atom and a hydrogen atom.

Listed below are examples of the metallocene compounds
having zirconium as M! and containing two ligands having

25 cyclopentadienyl skeleton..

Bis (cyclopentadienyl)zirconium monochloride

monohydride,

Bis(cyclopehtadienyl)zirconium dichloride,



each Z[err] may be the sane or different and is.a hydrogen atom a
hal ogen atom or a hydrocarbon group, a silyl group 20 or a gernyl group

having up to 20 carbon, silicon or ger mani um at ons. O the
net al | ocene conpounds (a) represented 3§ the formula (3), preferable
EZ a netal |l ocene conpound represented by the followng fornmula (4).

Bis(1—methyl-3—butylcycﬂéggﬂﬂadﬂenyl)zirconium—
bis (trifluoromethanesulfonato),
Bis (1, 3-dimethylcyclopentadienyl)zirconium dichloride,
Ethylene—bis(indenyi}dimethyl zirconium, |
5 Ethylene-bis (indenyl)zirconium dichloride,
Isopropylidene(cyclopengédienylfiuorenyl)zirconium
dichloride, .
Diphenylsilylene-bis(indenyl)zirconium dichloride,
Methylphenylsilylene-bis (indenyl) zirconium dichloride,
10 rac—Ethylene—bis(2—methyl—1—indenyl)zirconium
dichloride, —
rac-Dimethylsilylene-bis (2-methyl-1-indenyl)zirconium
dichloride,
rac-Dimethylsilylene-bis (4, 7-dimethyl-1-
15 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2,4,7-trimethyl-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2,4, 6-trimethyl-1-
indenyl) zirconium dichloride,
20 rac-Dimethylsilylene-bis (4-phenyl-1-indenyl) zirconium
dichloride,
rac—Dimethyisilylene—bis(2—methyl—4—phenyl—l—
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4- (a-naphthyl)-1-
25 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-(B-naphthyl)-1-

indenyl) zirconium dichloride, and



In the fornula (4), Merr] is titanium zirconkum or haf ni um and
Z[err] is the sanme as above. 5 Cp is a cycl opentadi enyl group, a
substituted cycl opent adi enyl group or a derivative thereof which is
[err]- bonded to Merr] in an [©€Fr] bondi ng node. Werr] is
oxygen, sulfur, boron, an elenent of Goup 14 of the periodic table
or a group contai BRIkt 1ENe§tendCof EIBRtSy1-4- (1-anth¥/8fLl-is a
| i gand contai ning nitrogen, phosphorus, oxygen or sul fur.
Werr] and V][#iddnyihy ifreoitagaibrlopid@ndensed ring. Further, Cp and
Werr] may formtogether a condensed ring. 15 Exanpl es of preferred
groups i ndi cat ed A sCpuisabileeare mefalhedtend Honpoairkide waeecgthopkat adi enyl
group, an indenyl N

zirconium metal is replaced with a.titanium metal or a _—

5 hafnium metal in the above-exemplified compounds.
Further, éjbridge Eype metallocen_compound.represented

by the following formula (A):

(CR®RY)

(a)

10
is also emplovable.

In the above formula (A), M! is:a metal of Group 4 of
the periodic table, specifically, for example, titanium,
zirconium or hafnium.

15 R! and R? may be the same or different, and are each

hydrogen, an alkyl group of 1 to 10, preferably 1 to 3
carbon atoms, an alkoxy group of 1 to 10, preferably 1 to 3
carbon atoms, an aryl group of 6 to 10, preferably 6 to 8
carbon atomg, an aryloxy group of 6 to 10, preferably 6 to

20 8 carbon atoms, an alkenyl group of 2 to 10, preferably 2
to 4 carbon atoms, an arylalkyl group of 7 to 40,

preferably 7 to 10 carbon atoms, an alkylaryl group of 7 to



group, a fluorenyl group and saturated derivatives thereof whi ch form

aring structure with the netal atom(Merr]). Each carbon atomin the
cycl opent adi enyl group nmay be 20 substituted or unsubstituted with the
sanme or a different group sel ectg® fromthe group consisting of

"~ hydr ocar byl groups, substituted-hydrocarbyl groups wherein one or nore
hydr ogen ato I s_repl d by_a | ogen at hydr ocar - substituted
netal l oid gr?@psp ggggﬁ%’hz Rt 3 | GHPIS a%r&"s' an arbi.g!Lkenyl group
109 sel ed fr,gm fq t.he ri_odi . |4
two or nore so(t?gtgt iqtouéﬁf s&nggg{%él h8erth:f c}%éggfgﬁgleé@?}lngg o gq%sfyﬁ%m The
preferred hydy r bsi 4 - hydrocar hyl groups, which may
be substitut %&%&gr Bg%éf?gg]g?y EhlHE!

R3 and RY may be the same oi‘different, and are each
5 hydrogen, a halogen atom, preferably fluorine, chlorine or
bromine, an alkyl group of 1 to 10,_;¥eferabi§ 1 to 4
carbon atoms which may be halogenated, an aryl group of 6
to 10, preferably 6 to 8 carbon atoms, or a group of -NR19,,
-SR10, -0SiR10;, -8iR10; or -PR10,, where R!0 is a halogen
10 atom, preferably chlorine, an alkyl group of 1 to 10,
preferably 1 to 3 carbon atoms, or an aryl group of 6 to
10, preferably 6 to 8 carbon atoms.
R3 and R%* are each particularly preferably hydrogen.
R> and R® may be the same or different, preferably the
iS same, and have the same meanings as déscribed for R3 and R4
with the proviso that each of R5 and R® is not hydrogen. R®
énd Ré are each preferably an alkyl group of 1 to 4 carbon
atoms which_may be halogenated, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl or trifluoromethyl,

20 preferably methyl.

R7 is _
r11 rl1lgll - Rl
l |
M= M2-M2— —M2—(CRp13)—
25 l [ I
r12 r12r12 r12
rl1 gll rl1
| | |
—O0-M2—0— -c- —o-M2—
30 l l I

r1l2 r12 r12



5 one hydrogen atomin the cycl openttadi enyl group, contain 1 to 20

carbon atons, and include straight and branched al kyl groups, cyclic
hydrocarbon groups, al kyl-substituted cyclic hydr ocar bon groups,
aromati c groups and al kyl -substituted 41 aromati c groups. Exanpl es of
the preferred organonetalloid 10 groups include nDno- di - and

tri-substitute %%Rhydrgigrnongéallobg gr oyps q% ) gleqﬁ@ms,_@@ereln
car

each of t Byl ~gr 6upS "cbnt ai hs on atons

Mo I
i ety 5i |y =24 Eng Pl “re%%yﬁiﬁﬁé”f 3%'3910# U oo 5 FREESFSi 11

phenyl di net hyl e r |
tri phenyl ger ny ﬁikﬁéfent %L%PBB H¥F§b§¥ﬁ, & H : r&ﬁ%ﬁ? o?ntﬁékg%oups

I ndi cated by Zéfaaﬁl, &f :thfoflcef wx@ferably(ﬂ)tmlmary@ada@,, hoke, al kyl,
silyl, gernyl, ary aryl oxy, al koxy, phosphide, sulfide, acyl

pseudo 5 preferably methyl -a fluoroalkyl group of 1 to 10 carbon
atoms, preferably CF3/man aryl group of 6 to 10, preferably
6 to 8 carbon atoms, a fluoroaryl group of 6 to 10 carbon
atoms, preferably pentafluorophenyl, an alkoxy group of 1
to 10, preferably 1 to 4 carbon atoms, particularly
10 preferably methoxy, an alkenyl group of 2 to 10, preferably
2 to 4 carbon atoms, an arylalkyl group of 7 to 40,
preferably 7 to 10 carbon atoms, an arylalkenyl group of 8
to 40, preferably 8 to 12 carbon atoms, or an alkylaryl
group of 7 to 40, preferably 7 to 12 carbon atoms, or R11
15 and R!2, or Rl and R!3 may form together with the carbon
atoms to which they are bonded a ring.
M2 is silicon, germanium or tin, preferably silicon or
germanium.
R? is preferably =CR!IR12, =SirR11R12, =GeR1R!?, -0O-,
20 -s-, =s0, =PR! or =P(O)R1l.
RS and R? may be the same or different, and have the
same meaning as- described for R1L.
m and n may be the same or different, and are each O,
1 or 2, preferably 0 or 1, and m+n is 0, 1 or 2, preferably
25 0 or 1.
Particularly preferred metallocene compounds
satisfying the above conditions are compounds represented

by the following formulas (i) to (iii).



hal i de such as cyani de, azide, etc., acetylacetonate, etc., and a

conbi nation thereof. The groups indicated by Z[err] may be the sane or
different. As the netall ocene conpound (a),-the netall ocene 25
conpound represented by the formula (3}2is particularly pref erabl e
fromthe viewpoints of polynerization activity as well as
transparency, rigidity, hq@t resi stance.and | npagt resistance of the
nol ded product. The netald §5 R? R 110
conpounds (a) nentioned abo e used i nmbi nati on.
The netal | ocene conpound, f e in ' At i be dil uted
with a hydrocarbon or RyRA quen d gi1 X ' )
) : Ml K i Ml\/ ,
11p12 - R
RRY«C R1 5 l 26
tEEiE; (iii)
In the above formulas (i), (ii) and (iii), M! is Zr or

Hf, Rl and R2 are each methyl or chlorine, R5 and R6 are
each methyl, ethyl or trifluoromethyl, and R8, R®, R0 and
5 -R12 have the same meanings as described above.

Of the compounds represented by the formulas (i), (ii)
and (iii), particularly preferred are the following
compounds:

rac-dimethylmethylene-bis{indenyl) zirconium

10 dichloride,

rac-dimethylmethylene-bis (2-methyl-1-indenyl)zirconium
dichloride,

rac-diphenylmethyvlene-bis (2-methyl-l-indenyl)zirconium
dichloride,

15 rac—ethylene—bis(2-methyl—i—ind§nyl)zirconium
dichloride,
rac-dimethylsilylene-bis(2-methyl-1-indenyl)zirconium
dichloride,
rac-dimethylsilylene-bis(2-methyl-1-indenyl) zirconium

20 dimethyl,



5 hydrocarbon prior to use. Next, the.organoal um num oxy- conpound
(b-1) and the ionizing ionic conpound (b-2), which are used for

form ng the netal |l ocene catal yst, are descri bed. The

or ganoal um num oxy-conpound (b-1) for 48e in the 10 invention may be

al um noxanedconvenlti ?nal ly known or a benzene-i nsol ubl e organoal um num
oxy-conpound exenplifie i n. Japanese t ent j-d- | i cati on No.
78687/ 1990. rac‘?%@%f“’ﬁﬁi‘ﬁ%ii%‘em%%# ‘Zl‘ﬁlﬁledﬁ??’elﬂ Z%EBP(%mexanpl e, the
fol  ow ng processes...jand is generally recovered in the form 15 of a

hydr ocar bon sof ven sal ution. (1) -An organoal um num conpound
such as - trial kyl al ek sngd e § P B H@Rkict Hpgdnacar bon |
sol vent suspension of a coffppound cont aini ng adsorbed wat er -or a salt

cont ai ni ng wat g{géHy 19l ukali 8AloLide, .20 magnesium chloride hydrate,
copper sulfate hydrate,
5 rac-diphenyl-silylene-bis (2-methyl-1-indenyl) zirconium
dichloride, ;j - )
rac-methylethylene-bis (2-methyl-1-indenyl) zirconium
dichloride, and
rac—dimethylsilylene—bis(2—ethyl—l—indenyl)zirconium
10 Adichloride. These metallocene compounds can be prepared by
conventionally known processes (see, for example, Jaéanese
Patent Laid-Open Publication No. 268307/1992).
In the present invention, a bridge type transition

metal compound (metallocene compound) represented by the

15 following formula (B) is also employable.

R3
R4
RS
RS
(B)
20 In the formula (B), M! is a transition metal atom of

Group 4 of the periodic table, specifically, titanium,

zirconium or hafnium.



al um num sul fate hydrate, nickel sulfate hydrate.or cerous chl ori de

hydrate, so as to allow the organoal um num conpound to react wth the
adsorbed water or the water of crystallization, followed by recovering
al um noxane as its 25 aromatic hydrocddbon sol vent sol ution.

(2) water, ice or water vapor is allowed to directly act on an

or ganoal um num Co”p?lﬁg ncg,?%;rn%& e %hﬁyégingr‘w“&'lgfeﬁear#‘ & ‘lir%meégﬁh as

benzene, toluene, e ydrofuran, | owed

D) LEConer 9 SMPRGIANS BRLLE afon, oL MU AbIdhoRR POl v o
trialkylal um nyadpnalbhend hOhkE8Génatdd XY @EBRN Broup of 1 to 20 -
| carbon atoms, a silicon-containing group, an ogygenf
5 _containing group, a sulfur-containing group, a nitrogen-
contaihing group or a phosphorus-containing group.

Examples of the halogen atoms include fluorine,
chlorine, bromine and iodine.

Examples of the hydrocarbon groups of 1 to 20 carbon

10 atoms include alkyl groups, such as methyl, ethyl, propyl,
butyl, hexyl, cyclohexyl, octyl, nonyl, dodecyl, eicosyl,
norbornyl and adamantyl; alkenyl groups, such as vinyl,
propenyl and cyclohexenyl; arylalkyl groups, such as
benzyl, phenylethyl and phenylpropyl; and aryl groups, such

nlS as phenyl;-tolyl, dimethylphenyl, trimethylphenyl,
ethylphenyl, propylphenyl, biphenyl, naphthyl,
methylnaphthyl, anthracenyl and phenanthryl.

Examples of the halogenated hydrocarbon groups include
the above-exemplified hydrocarbon groups which are

20 substituted with halogen atoms.

Examples of the silicon-containing groups include
monohydrocarbon-substituted silyls, such as methylsilyl and
phenylsilyl; dihydrocarbon-substituted silyls, such as
dimethylsilyl and diphenylsilyl; trihydrocarbon-substituted

25 silyls, such as trimethylsilyl, triethylsilyl,
tripropylsilyl, tricyclohexylsilyl, triphenylsilyl,
dimethylphenylsilyl, methyldiphenylsilyl, tritolylsilyl and

trinaphthylsilyl; silyl ethers of hydrocarbon-substituted



5 oxide such as dinmethyltin oxide or dibutyltin exide in a hydr ocar bon

medi um such as decane, benzene or tol uene. Exanpl es of the
i oni zing ionic conpounds (b-2) i ncludes Lewi s acid, ionic conpounds,
bor ane conpounds and car borane comfpunds. These ionized ionic

conpounds (b-2) 10 are described in National Publications of

i nt ti I . Pat ent. No. 501950/ 198 d . .502036/ 1989, J

Pat et Lai%HaEn BB Bt ORISR LRG0 1081 SRRSOt T

No. 207703/ 199 77 991,. .2 s . 321 106.

15 The Lé‘vﬂigqag?éiuég'edggés&t%% t.%%?%ﬁ“ﬁé%l@ﬁ’?@g‘é% bu%‘&d(%f“g"]““ 2) is,
for exanpl e, as%%l%%ﬁ@efieﬁ-g??@f&?pé’y d8 L T Rethy]l sBEBIANAIRFE, e_ach_ R

is the sane or different, and is a phenyl _group which may have a

substituent such asgkhiglb8eof "B Ydxygen-@nthlihfihgoges8b8YincDiad | vori ne.
Exanmpl es of such 20 conpounds include trifluoroboron, triphenyl boron,

tris(4- S5 hydroxy groups; alkoxy groups, such as methoxy, ethoxy,

-. propoxy and butoxy; aryloxy groups, ;;ch as_pﬂénoxy,
methylphenoxy, dimethylphenoxy and naphthoxy; and
arvlalkoxy groups, such as phenvlmethoxy and phenyvlethoxy.

Examples of the sulfur-containing groups include those

10 wherein oxygen is replaced with sulfur in the above-
exemplified oxygen-containing group.

Examples of the nitrogen-containing groups include
amino group; alkylamino groups, such as methylamino,
dimethylamino, diethylamino, dipropylamino, dibutylamino

15 and dicyclohexylamino; and arylamino or alkylarylamino
groups, such as phenylamino, diphenylamino, ditolylamino,
dinaphthylamino and methylphenylamino.

Examples of the phosphorus-containing groups include
phosphino groups, such as dimethylphosphino and

20 diphenylphosphino.
| Of these, Rl is preferably a hydrocarbon group,
particularly preferably a hydfocarbon group of 1 to 3
carbon atoms (methyl, ethyl or propvl). R? is preferably
hydrogen or a hydrocarbon group, particularly preferably
25 hydrogen or a hydrocarbon group of 1 to 3 carbon atoms
(methyl, ethyl or propyl).
R3, R4, R®> and R® may be the same or different, and are

each hydrogen, a halogen atom, a hydrocarbon group of 1 to

~



fl uorophenyl )boron, tris(3,5-difluorophenyl)boron, tris(4-

f1 uoronet hyl phenyl ) boron and tris(pentafl uorophenyl)boron. The
i oni ¢ conmpound used as the ionizing ionic conpound (b-2) is a salt
conprising a cationic conpound and an4@25 anionic conmpound. The anion

reacts with the netallocene compound (a) to render the netallocene

conmpound (a) ationic Sg??d tzagg]; rm.an Fggw&g%%%r er %b - h%ft liart]'leon

nmetal cation %pec 'S S

112 ani g %p&)yd& sgan%tfot%@sgoggggfgrﬁga% AR ST

COﬁpOUﬂd anlon ana organoal um num Cco ani on

22{ f’gﬁ ‘Qg'egreg{zagxééﬁ%ér\’ %%’ou&!r”dﬁ:y t%'%dhalogenéEé@'M&foéal}%cM %'}%hb' onagetal -
least one combination of R3? and R%, R% and R3, or RS and RS
5 may form together with the carbon atoms to which they are
bonded a monoé&clic aromatic ring. —
When there are two or more hydrocarbon groups or
halogenated hydrocarbon groups, excluding the groups for
forming the aromatic ring, they may be bonded to each other
10 to form a ring. When R® is a substituent other than the
aromatic group, it is preferably hydrogen~
Examples of the'halogen atoms, the hydrocarbon groups
of 1 to 20 carbon atoms and the halogenated hydrocarbon
groups of 1 to 20 carbon atoms are those described for R!
15 and Rr2.
As the ligand which contains a monocyclic aromatic
ring formed by at least one combination of R3 and R4, R? and
R3, or R’ and RS, as mentioned above, and is coordinated to

M!, there can be mentioned the following ones.

e lee g <

Y
(1) (2) (3)

20
Of these, preferred is the ligand represented by the

formula (1).
The aromatic ring mentioned above may be substituted

25 with a halogen atom, a hydrocarbon group of 1 to 20 carbon



5 the cations include netallic cation, organonetallic cation,

carboni um cation, tropylium cation, oxonium cation, sul foni um cati on,
phosphoni um cation and amoni um cati on. In nore detail, there can be
menti oned tri phenyl carbeni um cati4n, tributylamoni um cation,

N, N- di met hyl anmoni um 10 cati on, ferroceniun1cation and the |iKke.

comound a5 & 1R G @ CONpEaRACed RYRT R T Bfatphs, 20 Catbon

trial kyl -substjt I5ed annnnlun1salts N, N, - dlalkylanlllniun1salts
dlalkylannnnlun% alts and 15 trlarylphosphoniun1salts t her eof .

Exanpl es of the tri t al d
“triethyl ammoni unt etl%la#%ﬁeny%) bl(t):?lg £91 3580 RS2l e hydrockhRBbHAg§roups

tripropyl ammonigirg etd %@@m&bglﬁeﬂs £hd (Pne halogenated hydrocarbon
but yl ) anmoni unt et r a( phenyl ) boron and 20

trlnethylaﬂmvngt6ﬁﬁgrdﬁr1tﬂa vlo) eakBBn atoms for substltutlng the

aromatlc ring are those described for R and_Rz'

Xl and X2 may be the same or different, and are each |
hydrogen, a halogen atom, a hydrocarbom group of 1 to 20
carbon atoms, a halogenated hydrocarbon group of 1 to 20

10 carbon atoms, an oxygen-containing group or a sulfur-
containing group. -
| Examples of the halogen atoms, the hydrocarbon groups
of 1 to 20 carbon atoms, the halogenated hydrocarbon groups
of 1 to 20 carbon atoms and the oxygen-containing groups

15 are those described for R! and R2.

Examples of the sulfur-containing groups include those
described for R! and R2?; and further sulfonato groups, such
as'methylsulfonato,“trifluorémethanéSulfdnato,
phenylsulfonato, benzylsulfonato, p-toluenesulfonato,

20 trimethylbenzenesulfonato, triisobutylbenzenesulfonato, p-
chlorobenzenesulfonato and pentafluorobenzenesulfonato; and
sulfinato groups, such as methylsulfinato, phenylsulfinato,
benzylsulfinato, p-toluenesulfinato,
trimethylbenzenesulfinato and pentafluorobenzenesulfinato.

25 Y is a divalent hydrocarbon group of 1 to 20 carbon
atoms, a divalent halogenated hydrocarbon group of 1 to 20
carbon atoms, a divalent silicon-containing group, a

divalent germanium-containing group, a divalent tin-

S



Examples of the N/ N, -dial kylaniliniumsalts include

N, N- di net hyl ani | i ni unt et ra( phenyl ) bor on. Exanpl es of the
di al kyl amoni um salts i nclude di(n-

propyl ) ammoni unt et r a( pent af | uor ophenyl ¥®ron and 25

di cycl ohexyl ammoni unt et r a( phenyl ) bor on. Exanpl es of the
triarylphosphoniug1salts Lncl ude

triphenylphospﬁ8ﬁlaﬁP%?gafﬁﬁ%%yISQRﬂwi%O—’ -S-. -80-, -S0z-, -NR'-,
113 tri t h honj t l).b d

tri(dimet hy[bgg‘r‘?ﬁ}){kﬁbg“p%aar?ﬁ{ﬁgt (r)g%ﬁpﬂleﬁoy]{? g?‘ggy ‘)’hg{'grhﬁquPé’S‘rﬁ%%%t e as
the 'On'C-Conpgyﬂggggégkat m, a Xdrocar o1 F{BgPa?g 1NF%+20 cifbon atoms

tri phenyl carbeni u I s( pent-af’l uor opheny

~di met hyl ani i nigunyed s aki ShREL% Al U RBRRY biBapabe- anfs 20 carbon atoms.

5 Examples -0of the divalent hydrocarbon groups of 1 to 20
. _ ) carbon atoms. include élkylene groups, such as methylene,
dimethylmethylene, 1,2-ethylene, dimethyl-1,2-ethylene,
1,3-trimethylene, 1,4-tetramethylene, 1,2-cyclohexylene and
1,4-cyclohexylene, and arylalkylene groups, such as

10 diphenylmethylene and diphenyl-1,2-ethylene.

Examplés of the divalent halogenated hydrocarbon
groups include the above—mentioned divalent hydrocarbon
groups of 1 to 20 carbon atoms, which are halogenated, such
as chloromethylene.

15 Examples of the divalent silicon-containing groups
include alkylsilylene, alkylarylsilylene and arylsilylene
groups, such as methylsilylene, dimethylsilylene,
diethylsilylene, di(n-propyl)silylene, d4di(i-propyl)
silylene, di(cyclohexyl)silylene, methylphenylsilylene,

20 diphenylsilylene, di(p-tolyl)silylene and di (p-
chlorophenyl)silylene; and alkyldisilylene,
alkylaryldisilylene and aryldisilylene groups, such as
tetramethyl-1,2-disilylene and tetraphenyl-1,2-disilylene.

Examples of the divalent germanium-containing groups

25 include those wherein silicon is replaced with germanium in

the above-mentioned divalent silicon-containing groups.



ferroceni untetraki s(pentafl uorophenyl)borate. . Exanpl es of the

borane conpounds used as the ionizing i oni ¢ conmpound (b-2) include:
decaborane(14); 10 salts of anions, such as bis[tri(n-

but yl ) anmoni um nonaborate and bis[tri (49 but yl ) anmoni um decabor at e;
and salts of netallic borane anions, such as tri(n-

but yl ) anmoni unbi s(dodecahydri_dododecabor at e) cobal tat.e(.l111) 15 and
bi s[tri(n- buﬁ?ﬁ?ﬁﬁﬁﬁnpénfgﬁsgagﬁ hy 41ﬁﬁﬂ£ﬂ&§%&8r§F8PPS include
kel ot o1 a0 M SAEUARE SO pedies (e
- 4-carbanonabor ane(;the A valent 1 531 SLEAL CMOLARHA W LD, and -
R’ is a halogen atom, a hydrocérbon group ;f 1 to 20
S carbon atoms or a halogenated hydrocarbon group of %_to 20
carbon étoms, examples of which are those described-for R1
and R2.
Of the above groups, preferred are divalent silicon-
containing groups, divalent germanium-containing groups and
10 divalent tin-containing group, and more preferred are
divalent silicon-containing groups. Of these, particularly
preferred are alkylsilylene, alkylarylsilylene and
arylsilylene.

Listed below are examples of the transition metal

15 compounds represented by the formula (B).



salts of nmetallic carborane anions, such as tri(«n-

but yl ) anmoni unbi s( nonahydri do- 1, 3- di car banonabor at e) cobal tate(l11)
and tri(n- 25 butyl)anmoni unbi s(undecahydri do-7, 8-

di car baundecaborate)ferrate(lll). 50 The ionizing ionic conpounds
(b-2) nentioned above can be used singly or in conbination.

114 The netal | ocene catalyst (a) for use ingthe invention

may further conprise, in additd on to thg ahgve conpon’ ts,10 t he
fol I owi ng organoal uni num ggnpound (c) iN desired. R R™™ The

or ganoal unm num conpound ' [ exanpl e, an

or ganoal um num conpound re(

RS R10 Ri11 Y x1 X2 M

o
o

Rl R2 RS R6

H H H H H H H H SiMe; €1 €1 zr
CH3 H H H H H H H SiMe; €1 Cl1 2r
CH3 H H H H H H H SiMePh Cl1 Ccl1 2Zr
CHj H H H H H H H Siph; €1 ¢l zZr
CHs H H H H H H H Si(p-tolyl)2Cl Cl1  2r
CHa H H H H H H H Si(pClPh)3 C1 Cl ~ 2r
CH3 H H H H H H H CHs cl c1 zr
CH; H H H H H H H GeMej Cl Cl Zr
CH3 H H H H H H H SnMe; Cl1 Cl Zr
CH3 H H H H H H H SiMe; Br Br Zr
CH3 H H H H H H H SiMe;  Cl 0SO,CH3 Zr
CHs H H H H H H H SiMe; Cl SO,CH3 Zr
CH3 H H "H H H H H SiMe, €1 €1 Ti
CH3 H H H H H H H SiMe, €1 €1  Hf
CoHs H H H H H H H SiMe, €1 €1 zr
nC3Hy; H H H H H H H SiMe; €1 Cl1 2zr
Ph H H H H H H H SiMe; €l €1 zZr
CH; CH3 H H H H H H SiMe; €1 €1 Zr
CH; CH3 H H H H H H SiPh €1 cCcl1 2r
CH; CH3z CHs H H H H H SiMes Cl Cl Zr
CH3 H cCl H H H H H SiMe; €1 €1 7zr
CH3 H CH3; H H H H H SiMe; €1 Cl Zr

} CH3 H CHs H H H H H SiMe; €1 c1 zZr
CH3 H Ph H H H H H SiMes C1 cCl Zr
CH3 H H CH; H H H H SiMe;, €1 ¢l A

CH3 H CH; CH; H H H H SiMe, €1 cCl A
CH; H CHy*! CH3 H H H CHy™ SiMesp cl «c1 zZr
CH3 H H H H H H Ph SiMes Cl1 cCl Zr

*1: R> and R!l are bonded to each other to form a five-
membered ring.
5 Me: methyl; Et: ethyl; Ph: phenyl.



followi ng formula (5): ( Rlerr] ) [err]A X[err]

(5) wherein R err] is a hydrocarbon group of 1 to 15 carbon atons,
preferably a hydrocarbon group of 1 to 4 carbon atons, X is 10 a hal ogen
atomor a hydrogen atom and n is 1 toS3. The hydrocarbon group
of 1 to 15 carbon atons is, for exanpl e, an al kyl group, a cycl oal kyl
group or an aryl group. Exanples gf such groups include nethyl,

et hyl, n- propyl, isopropyl and #Qopﬁ%yl. 15 Exanpl es of the
or ganoal um num conpounds i ncl ude: M trigl kykal uginuns, such as
trimethylal um num - tglizetgpy| ak®im nym i pyl alfum num  tri-n-
butyl al umi num triisobgtylfal u Mang tri-s it y) atdimi num 20
al kenyl al um nuns repr esyst ed or mul &1-

-Clerr]Herr])[err]A [er 1B err] R14

Rrl R2 R3 R® R12 R13 Rrl4 Ris Y xl x2 M

H H H SiMe; Cl Cl Zr
SiMe; Cl Cl1 zZr
SiPh; Cl Cl1 Zr
SiMe; Cl1 Cl1 Zr
SiMe; Cl C1 2Zr
SiMe; Cl Cl Zr
CHy*2 SiMe, C1 Cl 2r
CH3 SiMey Cl1 Cl zZr

CH3 CHj H

CH3; H CHs3

CHy H CHj3 CH;
CH3 H CHy™2 CHy*2 CHy*2
CH3 H CH3 CH3 CHj

mom o om oo
mom ol oW
mom oI oo om

oo omom

*2: R3 and R12, and R and R15 are bonded to each other to
form a five-memebered ring, respectively.
S Me: methyl; Ph: phenyl



wherein X,
as isopreny
di met hyl al u

di al kyl al um num
di al kyl al um num al koxi des,

nmet hoxi de;
phenoxi de.
conpound, a

copol ynerization is carried outgs

10

15

y and z are each a positive nunber,

| al um num

and z [err]
di al kyl al um num hal i des,

2X, such

such as

m num 25 chloride and diisobutyl al um num chl ori de;
such a&2dii sobutyl al um num hydri de;

hydri des,

and di al kyl al um num aryl oxi des,
Copol yneri zati on of _et

nd if desired, the a-olefin & 3

2
Rl\o

such as

such as di net hyl al um num

di et hyl al um num
the aromatic vinyl

g¥lene,
( { o 20 carbon
carried out by any of batchw se and contiqy6us

5 atons may be

R3 ocesses. When t he

Rl RrR2 R3 R4 Yy x1 x2 M
H H H H SiMe; Cl Cl zr
H CHy H H SiMe; Cl Cl Zr
H CH3 H CH3z SiMey; Cl Cl Zr
H CH3 CH3 CH3z SiMe; Cl Cl Zr
CH; CHy; H H SiMe; Cl C1 Zr
CH; CH3 H CH3 SiMep Cl Cl Zr
CH3 CH3 CH3 CH3 SiMe; Cl Cl Zr
Me: metyl.

Also employable in the invention are transition metal

compounds wherein zirconium is replaced with titanium or

hafnium in the above-mentioned compounds.

The transition metal compounds mentioned above are

used generally in the form of racemic modification as the

olefin polymerization catalyst component, but they can be

used also in the form of R type or S type.

The indene derivative ligands for the transition metal

compounds can be synthesized in accordance with ordinary

organic synthesis through, for example, the reaction route

described below.



continuously, each catal yst conponent is used i-n the fol |l ow ng

concentration. The concentration of the netall ocene conpound (a)
in 10 the polynerization systemis in the range of usually 0. 00005
to 1.0 mol /liter (polynerization vol §8e), preferably 0.0001 to 0.5
mol /liter. The or ganoal um num oxy-conpound (b-1) is fed in such
an anpunt that the ratig;of the alumnumatomin the 15 organoal um num
oxy-conpound to the trapsition netal indhe met al IBcem@ conpound (a)
in the polynerizati tem (A /tdhnsition mafgl

0.1 to 10, 000, I ablryRICH 5 CR o 0tA

I Y s lin the range of
@gmﬂsbf k@G ionic

conpound (b-2) is ys such an o20 anount that _the rati o of the
ioni zing ionic conpoundgs (b-2) tocthe met al | oBene qpnphynd (a) in the
pol ymeri zati on system (ionizing llonic conpound (lf‘i 2)/ met al | ocene-
conpound R2CH=CR! COCCR? = CHR?

or -

i
BR?CH - CH3RY - CA

R3 g2 - R 2
R4 R?
- . rl - . il'"l’} rl
R RS
R6 OH ) RS

R3 Rr2
. =4
n-butyllithium ‘@ Rl
R Li*
RS

R3 R2 Rz R3
4 4
c-y-c R R
e w
RS R®
R® 4 RS
wherein A, B, C are each halogen.

The transition metal compounds used in the invention
5 can-be synthesized from these indene derivatives in
accordance with conventionally knowﬁ processes, for
example, described in Japanese Patent Laid-Open Publication
No. 268307/1992.
In the present invention, a bridge type transition
10 metal compound (metallocene compound) represented by the

following formula (C) is also employable.



(a)) is in the range of 0.1 to 20, preferably 1 to 10. The
or ganoal um num conpound (c) is used in such an 25 anount that the

concentration of the organoal um num conpound (c) is in the range of
usual ly about 0 to 5 mmol /liter (@4 ynerization volunme), preferably
about 0 to 2 mmol /liter. 116
The copol yneri zation reaction to prepare the et hyl ene/ aromati ¢ vi nyl
conmpound random copol yner is carried out under the conditions of a

t enper at ure of usually -30 to +25Q.[err]C, preferably 0 to 200 [err]C,

and a 5 pressure of usually re th&n 0 and not nore than 80 kg/ cnferr]
(gauge pressure), preferably nmorexthdn 0 and not nore than
1 - R3
R3 R2 M R2
R4 —

gt R

RS
RNy R® ... (C)
In the formula (C), M, R!, R2, R3, R4, RS and R® have
the same meanings described for those in the aforesaid
5 formula. (B).
Of R3, R4, R5 and R®, at least two groups including R3
are preferably alkyl groups, and it is more preferred that
R3 and R®>, or R?® and R® are alkyl groups. These alkyl
groups are preferably secondary or tertiary alkyl groups,
10 and may be substituted with halogen atoms or silicon-
containing groups. As the haloéen atoms and the silicon-
containing groups, tﬁere can be mentioned those
substituents as described for R! and R2.
Of the groups R3, R%, R5 and RS, other groups than the
15 alkyl groups are each preferably hydrogen. |
Examples of the hydroéarbon groups of 1 to 20 carbon
atoms include straight chain and branched chain alkyl
groups and cyclic alkyl groups, such as methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, sec-butyl, tert-butyl,
20 pentyl, hexyl, cyclohexyl, heptyl, octyl, nonyl, dodecyl,
eicosyl, norbornyl and adamantyl; and arylalkyl groups,
such as benzyl, phenylethyl, phenylpropyl and tolylmethyl.

These groups may contain a double bond or a triple bond.



50 kg/cn? (gauge pressure). The reaction tine (average residence

time in case of conti nuous copol ynerization) is in the range of
usually 5 10 mnutes to 3 hours, preferably 10 mnutes to 1.5 hours,
though it varies depending on the reaggon conditions such as catal yst
concentration and pol ynerization tenperature. In the preparation
of the ethylene/aromatic vinyl conpoun ol é/mer et hyl ene,

the aromatic vi nyl TWQ5ore@ns otRrirf dForoRal I]§/ tﬁe FE'B of 3 to 20
car bon atons are fed to the polynerization s temin ch nount s

Lhat bt he copolPpPrEedofot ﬁ%c%f%?lé%“éﬁf i 5‘°H8ﬁ3 t¢ or p% "G on can
25 hydrogen cHCEESaREPy a”r‘?é'é et b i, BBRSF LR 45 ar omat i ¢ vingl
conpound and - f 3 0) R
copol yneri zed as d&%’?gs 1@5 }{aﬁlror éetnh al%é)%ngl g%%ngﬁgsg QESL PRSI AT e

5 R! and R2.

X1, X2, Y and-R7 have the same meanings described for
those in the aforesaid formula (B).
Listed below are examples of the metallocene compounds
(transition metal compounds) represented by the formula
10 (o).
rac—Dimethylsilylene—bis(4,7—dimethyi—l—
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2,4,7-trimethyl-1-
indenyl) zirconium dichloride,
15 rac-Dimethylsilylene-bis (2,4, 6-trimethyl-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis(2,5,6-trimethyl-1-
indenyl)zirconium'dichloride,
rac-Dimethylsilylene-bis(2,4,5,6-tetramethyl-1-
20 indenyl)zirconium dichloride,
rac—Dimethylsilylene—bis(2,4,5,6,7—pentamethyl—l—
indenyl) zir¢onium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-n-propyl-7-methyl-
1-indenyl)zirconium dichloride,
25 | rac-Dimethylsilylene-bis(4-i-propyl-7-methyl-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-i-propyl-7-methyl-
1-indenyl)zirconium dichloride,

~



vi nyl conpound random copol yner is generally ohtained as a
pol yneri zation solution containing it. The polynerization 25 solution is

treated in a conventional nmanner, whereby the et hyl ene/ aromati c vinyl
conmpound random copol ynmer is obggi ned.

117 The ethylene/aronatic vi nyl conpound random copol yner

for use in the inventian aft-npdified wt unsat ur at ed
conpound havi ng a &4 n%éﬁ &yi?n%hb%%f%rmethylféﬁﬁy@FPHXIg?oﬂﬁth¥4The
nol ecul e to i Prove qghe3|on d? hPertées to coatings, particularly

ur et hane resi Y FAeRgE ™ oridefyanpl es of the unsaturated

compounds havi ng %Fac- -Dimethylsilylene= bls(2—methyl 4 ~-methyl-6-i-propyl-
- 1- 1ndenyl)z1rcon1um dichloride,
5 rac-Dimethylsilylene- bls(2—methyl -4-i-propyl- 5—methyl—
l—indenyl)21rconld; dichloride,
rac—Dimethylsilylene-bis(Z;hethyl—4,6—di(i—propyl)—1—
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4,6~di (i-propyl)-7-
10 methyl-l-indenyl)zirconium dichloride,
- rac—Dimethylsilylene—bis(2—methyl—4¥i—butyl-?-methyl—
l-indenyl) zirconium dichloride,
rac—Dimethylsilyléne—bis(2—méthyl—4—sec—butyl—7—
ﬁethyl—l—indenyl)zirconium dichloride,
15 rac-Dimethylsilylene-bis (2-methyl-4, 6-di(sec-butyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-tert-butyl-7-
methyl-1l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-cyclohexyl-7-
20 nmnethyl-l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-benzyl-7-methyl-1-
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-phenylethyl-7-
methyl-l-indenyl)zixrconium dichloride,
25 ‘rac-Dimethylsilylene-bis(2-methyl-4-
phenyldichloromethyl-7-methyl-1-indenyl)zirconium

dichloride,



carboxyl group or an acid anhydride group in the nol ecule I ncl ude
[err],[err]-unsaturated carboxylic acids, such as acrylic 10 acid,

nmet hacrylic acid, [err]-ethylacrylic acid, maleic acid, fumaric acid,
itaconic acid, citraconic acid, tetrahydrophthalic acid and
met hyl t et rahydr opht hal i ¢ aci d; ?err],[err]-unsaturated carboxylic

anhydri des, such as nmaleic anhydrjde, itacqnic anhydride,_citraconic

anhydride and 15 FaGiHARFIvSFALKAPRE Rih{—TIRIY s chiRyaregeElof -

unsat ur at ed ar.baxyl i c_aci.ds such as .hi cycl o[ 2. 2. 1] hept o- 2- ene- 5, 6-

di car boxylic QﬁﬁqgiTﬂ’Hﬁ@?gg}?ﬁFﬁFg?éﬁmégéﬁé; fic acid, mal ei ¢ aci d,
itaconic acid, malegjc ' | t.acOop C _gnhhydride. 20 I'n
general, the unsaﬁ%?hgggg%%#%%g%gﬂggéQ@%ﬁF%dm%%QFh% et hyl ene/ aromatic

vinyl Comoun&fmﬁqggmé%ﬁ%ébymée% ')eziﬂagglgi;@g the

-1-1
et hyl ene/ aromatic vinyl npou nd%n1cop I'ymer he unsaturated

— _ rac-Dimethylsil&lene—bis(2—methyl—4— -
tfimethylsiloxymethyl—?-methyl—l—indenyl)zirconium
dichloride,

rac-Diethylsilylene-bis(2-methyl-4-i-propyl-7-methyl-

10 1-indenyl)zirconium dichloride,

rac-Di (i-propyl) silylene-bis (2-methyl-4-i-propyl-7-
methyl-l-indenyl)zirconium dichloride,

rac-Di(n-butyl)silylene-bis(2-methyl-4-i-propyl-7-
methyl—l—indenyl)zirconipm dichloride,

15 rac-Di (cyclohexyl)silylene-bis (2-methyl-4-i-propyl-7-
methyl-1l-indenyl)zirconium dichloride,

rac-Methylphenylsilylene-bis (2-methyl-4-i-propyl-7-
methyl-l-indenyl)zirconium dichloride,
rac~Diphenylsilylene-bis (2-methyl-4-i-propyl-7-methyl-

20 1-indenyl)zirconium dichloride,

rac-Diphenylsilylene-bis (2-methyl-4-di (i-propyl)-1-
indenyl) zirconium dichloride,

rac-Di (p-tolyl)silylene-bis(2-methyl-4~i-propyl-7-
methyl-l-indenyl) zirconium dichloride,

25 rac-Di (p-chlorophenyl) silylene-bis (2-methyl-4-i-~
propyl-7-methyl-1-indenyl)zirconium dichloride,

rac-Dimethylsilylene-bis (2-methyl-4-i-propyl-7-methyl-
1-indenyl)zirconium dibromide,

~



carboxyl group or an acid anhydride group in the nolecule 25 in the

presence of a radical initiator to performgraft reacti on.

The radical initiator enployable herein is, for exanpl e, an organic
per oxi de or an azo conpound. 8 118
Exanpl es of the organi c peroxides inc?ude per oxy ketal s, such as

1, 1-bi s(t-butyl peroxy)-3,5,5- tri met hyl cycl ohexane,
1,1-bis(t-buty|peﬂﬁ%&ﬂ%ﬂﬂﬂUbNéﬁaﬁﬁlene‘leSz;mﬂﬁhyﬂfﬂuﬂypgépyiyyo@@éh%l-
n- butyl -4, 4-bi s(t- 5 butyl peraoxy)val erate and

2, 2- bi s(t - butytdBUDHIRIEEeSLum dimgihyky| peroxi des, such as di-t-butyl

peroxi de, di cumyl RS R4S1, R S 9o by hSLiL

l-indenyl) zirconium methylchloride, ™
5 rac-Dimethylsilylene-bis (2-methyl-4-i-propyl-7-methyl-
1—indenyl)zirconium—gis(methanesulfonato),
| rac-Dimethylsilylene-bis(2-methyl-4-i-propyl-7-methyl-
l1-indenyl) zirconium-bis (p-phenylsulfinato),
rac-Dimethylsilylene-bis (2-methyl-3-methyl-4-i-propyl-

10 6-methyl-1l-indenyl)zirconium dichloride,

rac—Dimethylsilylene—bis(2—ethyl—4-i-propyIZG—methyl—
l-indenyl)zirconium dichloride, and

rac-Dimethylsilylene-bis (2-phenyl-4-i-propyl-6-methyl-
1-indenyl) zirconium dichloride.

15 Also employable in the invention are transition metal
compounds wherein zirconium is replaced with titanium metal
or hafnium metal in the above-mentioned compounds.

The transition metal compounds mentioned above are
used generally in the form of racemic modification, but

20 they can be used also in the form of R type or S type.

The indene derivative ligands for the transition metal
compounds can be synthesized in accordance with ordinary )
organic synthesis through, for example, the aforementioned
reaction route.

25 The transition metal compounds (metallocene compounds)

represented by the formula (C) can be synthesized from

these indene derivatives in accordance with conventionally



| sopropyl ) benzene, 2,5-dinethyl-2,5-di(t-butyl peroxy)hexane and
2,5-dimethyl-2,5-di (t-butyl peroxy)hexyne-3; acyl 10 peroxides, such as

acetyl peroxide, isobutyryl peroxide, oct anoyl peroxide, decanoyl
per oxi de, |auroyl peroxide, 3,5, ri met hyl hexanoyl peroxide, benzoyl
per oxi de, 2, 4- di chl orobenzoyl petroxi de and mtol uoyl peroxide; peroxy

esters, such as t-butyl peroxyacetate, t-butyl 15 peroxyisobutyrate,
t-butyl peroxy<mvet priocesggfoafer example, pgsgdrijedosinl dapaneset Patant

per oxybenzoate, di-t-butyl _. .peroxyi sopht hal ate, 2, 5-di net hyl -2, 5-

di (benzoy! per d8AEPERe Publpgayioe iy A& & /489, t - but yl

per oxyi sopropyl_ carbonate and cunyl peroxyoctate;. and 20 hydroperoxides,.
such as t-butyl hydfop@FoRFGESREuHRYRtioN, R HrdS@ okRe, transition

di i sopropyl benzene hydroper.oxi d 5- o '

i ot hyl hoxandShia. HMpARBe BRF#bodene poppound) FepFaRERRGR MY yThe

hydroperoxge. following formula (D) is also employable.

Y : ... (D)

In the formula (D), M, Rl,_Xl, X2 and Y have the same
10 meanings as described for those in the aforesaid formula
(B) or (C).

R! is preferably a hydrocarbon group, more preferably
a hydrocarbon group of 1 to 4 carbon atoms, e.g., methyl,
ethyl, propyl and butyl.

15 Xl and X2 are each preferably a halogen atom or a
hydrocarbon group of 1 to 20 carbon atoms.

R2 is an aryl group of 6 to 16 carbon atoms, for
example, phenyl, ¢-naphthyl, P-naphthyl, anthracenyl,
phenanthryl, pyrenyl, acenaphthyl, phenalenyl

20 (perinaphthenyl) or aceanthrylenyl. Of these, phenyl or
naphthyl is preferred. These aryl groups may be

substituted with halogen atoms, hydrocarbon groups of 1 to



O these, preferable are 1, 1-bis(t-butylperoxy):3,5,5- 25

trimet hyl cycl ohexane, di-t-butyl peroxide, dicunyl per oxi de,

2, 5-di met hyl - 2, 5-bi s(t-butyl peroxy) hexane, 2, 5- di met hyl -2, 5-bi s
(t-butyl peroxy) hexyne-3, benzoyl pero '@Ie,

119 2, 4-di chl orobenzoyl peroxide,” mtol uoyl peroxide and t- but yl
per oxy-2-et hyl hexanonat e. The azo conpound is, for exanple,
azoi sobut yr oni20r cpgbon atomseor deht kegeratiad avdrocarhonosroupdonte arw be
used singly 5 or in conbination. The unsat urat ed conpound

having a car b@dyCagPreRpabpmansuch asdascaibpdy £8€ Btoup in the nolecule is

[ - : ts b i ght, preferabl
gsidtgn48n armount Listegfbgfgﬁjé e(£££hgf%55%fp%£e trgngftgon mé%al y

compounds (metallocene compounds) represented by the
S formula (D).
S ) rac—Dimethylsilylene—bis(4—phenyl—1—indenyl)zirconium
dichloriae,
rac—Dimethylsilylene—bis(2—methyl-4—phenyl—l—
indenyl)zirconium dichloride,
10 rac-Dimethylsilylene-bis (2-methyl-4- (o-naphthyl)-1-
indenyl)zirconiummdichloride, o
rac—Dimethylsilylene—bis(2—methyl—4—(B—naphthyl)—1-
indenyl)zirconium dichloride,
rac—Dimethylsilylene—bis(2;methyl—4—(1-anthracenyl)—l—
15 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4- (2-anthracenyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-(9-anthracenyl)-1-
indenyl)zirconium dichloride,
20 rac-Dimethylsilylene-bis (2-methyl-4- (9-phenanthryl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4- (p-fluorophenyl) -
l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-
25 (pentafluorophenyl)-1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4- (p-chlorophenyl) -

l-indenyl)zirconium dichloride,



parts by weight, based on 100 parts by weight qQf the 10 ethylene/aromatic
vi nyl conpound random copol yner. The radical initiator is used in
an amount of 0.01 to 10 parts by weight, preferably 0.05 to 8 parts by
wei ght, based on 100 parts by me%qht of the ethylene/aromatic vinyl
conpound random copol ynmer. 15 he graft nodification can be carried
out by known processes, for exanple, the foll ow ng processes.

(i) The et hyl ene/ a¥rapreRinetiyhdilydepeuhds ( arerhyl-4- ot lprerhgny 1y he
unsat urat ed conpound havi ng a carboxyl group or an acid anhydride
group in the hole@edel Fergasium QGChﬁﬁéa@@d by a kneadi ng machi ne such as

an i ntensive m xer e t ruder resqgce of .the radica

or ., a LN fhe
initiator. The ragiRnR Y \sddviersnbis ¢ F@$£h¥ﬁﬂ - @rhlerorhienyh) an
at nosphere”of , an_L ner S _such Ltrogen. The kneading  __ t enper at ure
is a tenperatbre® %Ryt%éﬁ%??%%mh%EFBFPFégﬁEriod
5 rac-Dimethylsilylene-bis (2-methyl-4- (o, p-
d;chlorqphenyl)phenyl—l—indenyl)zi;conium dichloride,
rac—Dimethflsilylene—bis(2—methyl-4—(p—bromophenyl)—1—
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-(p-tolyl)-1-
10 indenyl)zirconium dichloride,
rac—Dimethylsilylené—bis(2—methyl—4—(m—tolyl)—l—
indenyl) zirconium dichloride,
raé—Dimethylsilylene—bis(2—methy1—4~(o—tolyl)—l—
indenyl) zirconium dichloride,
15 rac-Dimethylsilylene-bis(2-methyl-4-(o,0’'-
dimethylphenyl) -1-indenyl) zirconium dichloride;
rac-Dimethylsilylene-bis(2-methyl-4- (p-ethylphenyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-(p-i-
20 propylphenyl)-1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4- (p-benzylphenyl) -
l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4- (p-biphenyl) -1-
indenyl) zirconium dichloride,
25 rac-Dimethylsilylene-bis (2-methyl-4- (m-biphenyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4- (p-
trimethylsilylphenyl)-1l-indenyl)zirconium dichloride,

~



25 of the radical initiator used is one mnute, of usually 150 to 280

[err]C, prefe
seconds to 20
120

copolynmer in
having a carb
and the radic
operation is
such as nitro
the half-life

10

15

20

25

rably 170 to 240 [err]C. The kneading tine is usual 'y 30

m nutes, preferably 1 to 10 m nut es.

(ii) The ethyl ene/aromagpc vinyl conpound random
a nolten state is mxed wth the unsaturated conmpound
oxylic group or an_acid anhydride group in the nolecul e

al i nifgcaiBrethyasilylepachds (unetitliri(Mg. The stirring
erimdbE TR By Lo Shdear g Coniun, GipbiaraRe: at whi ch
peri(¥£éybfﬁg%h§§giiﬁieqe—bis(2—ethyl—4—pheﬁyl—1—
indenyl) zirconium dichloride,

rac-Diphenylsilylene-bis (2-ethyl-4-phenyl-1-
indenyl) zirconium dichloride, )

rac—Dimeth&lsilylene—bis(2-pheny1—4—phenyl—l-
indenyl)zirconium dichloride,

rac-Dimethylsilylene-bis (2-n-propyl-4-phenyl-1-
indenyl)zirconium dichloride,

rac-Diethylsilylene:bis(2—methyl—4-phenyl—1—
indenyl) zirconium dichloride,

rac-Di-(i-propyl)silylene-bis(2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,

rac-Di- (n-butyl)silylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,

rac-Dicyclohexylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,

rac-Methylphenylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,

rac-Diphenylsilylene-bis(2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,

rac-Di(p-tolyl)silylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium dichloride,

rac-Di (p-chlorophenyl) silylene-bis (2-methyl-4-phenyl-
l-indenyl)zirconium dichloride,

rac-Methylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,

>



initiator used is one mnute, of usually 150 to 280 [err]C, 10 preferably
170 to 240 [err]C. The mxing tine is usually 0.5 to 10 hours,
preferably 1 to 5 hours. The unsaturated conmpound havi ng a car boxyl
group or an acid anhydride group igrt he nol ecul e and the radical
initiator may be introduced t oget her when the ethyl ene/aromatic vinyl
conmpound random 15 copolyner is nelted, or they nmay be dropw se added
separately to the n@ﬁpeﬁtbwﬁynenb¢$lEwmewhyﬁnﬁnm@emaﬁdénﬂndenykb§@¢9¢n#um
(iii) To an organic saqlvent sol ut | on of the et hyl ene/ aromati c vinyl
conpound r andofiCHISEHREr, the unsat ur at ed conpound havi ng a car boxyl

Tt ator o Car o TagabeR ghafgﬁ%s‘?ﬁ%ée—ﬁ@a“@d”%fﬁﬁ 3PPABYDokr ati on i s
preferably carri t) .n_an. atng &é rlé)f an inert gas such as_
nitrogen. The %nﬁg FéﬁﬁQPéPﬂ

5 raqulmethylstannylene bis (2=methyl- 4 ~phenyl-1-
indenyl)zirconium dlchlorlde,

rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dibromide,

rac-Dimethylsilylene-bis(2-methyl-4-phenyl-1-

10 indenyl)zirconium dimethyl,

rac—Dimethylsilylene—bis(2;methy1—4—pheny1—1—
indenyl) zirconium methylchloride,

rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium chloride SO;Me, and

15 rac-Dimethylsilylene-bis(2-methyl-4-phenyl-1-
indenyl) zirconium chloride 0SO;Me.

Also employable in the invention are transition metal
-compounds wherein zirconium is replaced with titanium metal.
or hafnium metal in the above-mentioned compounds.

20 The transition metal compounds represented by the
formula (D) can be prepared in accordance with "Journal of
Organometallic Chem.", 288(1985), pp. 63-67, and European
Patent Publication No. 0,320,762 (specification and

examples), for example, in the following manner.

Z—Y—2Z

25 2H,R® + 2-butyl-Li 2HR3Li

2-butyl-Li
HR&-Y—R2H




25 tenperature, at which the half-life period of the radical
initiator used is one mnute, of usually 100 to 200 [err]C,

preferably 120 to 180 [err]C. The heating tine is usually 0.5 to 10
hours, preferably 1 to 5 hours. The unsaturated
121 conpound havi ng a car boxyl 3? up or an acid anhydride group
in the nolecule and the radical initiator may be introduced t oget her
when t he ethylene/aronatlc vi nycxonpound random copolymer is
di ssol ved in an Sfgantcidvt vent, or they may 5 be dropwi se added
separately to the organlc solvent sol ution of the ethyl ene/vinyl
conpound randonlcopq}ﬁner/ 1 ExaanBs\QPXGhe organi ¢ sol vents enpl oyabl e
herei n incl ude yarommtic -+ car bonnyy such as benzene, toluene and
xyl ene; ‘\w{ \Cl \Ré/\cl i
- R x!
27 4. s
RG% N
- N/ N,
R® X

wherein Z is Cl1l, Br, I or o-tosyl, and
5 HyR2 is

2

The transition metal compounds (D) are uéed generally

in the form of racemic modifié;tion, but they can be used
10 also in the form of R type or S type.

In the present invention, a compound represented by
the following formula (VII) can be also employed as the
rretallocene compound.

LaM3X%, (VII)

15 wherein, M3 is a metal of Group 4 of the periodic table or
a metal of lanthanide series;

12 is a derivative of delocalization T bond group and
imparts restraint geometrical shape to the metal M3 active
site; and

20 the X's may be the same or different, and are each

hydrogen, halogen, a hydrocarbon group of 20 or less



alicyclic hydrocarbons, such as cycl ohexane and 10 nethyl cycl ohexane; and
chl ori nated hydrocarbons, such as chl or obenzene and di chl or obenzene.
(iv) To an aqueous dispersion of the ethylene/aronmatic vi nyl conpound
random copol ynmer, the unsaturated co und havi ng a car boxyl group or
an acid anhydride group in the 15 nolecule and the radical initiator are
added, and they are _ heated. The heating operation is preferably
carried out igRrbon, #ilicepspheFervanbyn |aems gis SddyR S5OHPt PBgen. The
heating tenperature is usually 60 to 150 [err]C, preferably 80 to 100
[err]C. The IASHMg¥W®P is usually 0.5 to 10 hours, 20 preferably 1 to 5

hours. The unsat yr.ated conpound havi carpoxyl grqup or an acid
anhydri de group iglf?ﬁg’eqﬁloggﬁ}lags st %ﬁ%%‘?ﬁ“@fdﬁ II)%fnPtgfag?gFe 7 De

i ntroduced taogether en he et hyl ene/aromati ¢ vinyl pund randaom -
copol ymor i & Bl Shoresent S £ ISR Eorhiy TOFRORNC
cp ——mmm Mi\
5 (X)2 L I

wherein M3 is titanium, zirconium or haﬁnium; X is the same

as described above;
Cp is a substituted cyclopentadienyl group which is =.-
10 bonded to M3 and has é substituent Z;
Z is oxygen, sulfur, boron or an element of Group 14
of the periodic table (e.g., silicon, germanium or tin);
Y is a ligand containing nitrogen, phosphorus, oxygen
or sulfur; and
15 Z and Y may form together a condensed ring.
Examples of the compounds represented by the formula
(VII') include (dimethyl (t-butylamide) (tetramethyl-1°-
cyclopentadienyl)silane)titanium dichloride and
((t:butylamide)(tetramethyl—n5—cyclopentadienyl)—1,2—
20 ethanediyl)titanium dichloride.
The metallocene compounds mentioned above can be used
singly or in combination.
The metallocene compound can be used by being

supported on a particulate carrier.



25 separately to the aqueous dispersion of the.ethylene/vinyl

conmpound random copol yner. Besi des the above-nmentioned radi cal
initiators, water-soluble persulfates such as

122 pot assi um persul fate and anmogigum persul fate are al so

enpl oyabl e as the radical initiators. (v) The ethyl ene/aromatic
vi nyl conpound random copol yner and_the unsaturated_caonpound hayving a
carboxyl 5 group B esciof &ﬁﬁyBFFHéC‘QF%% GH LIRE HNSLyPe APerseRted

at a tenperat f t high h t
et hyl eng})arorr;‘%?e@g’tﬁ]?r%)fl B¢ é g‘n OéOp%?é}g Plobnt Z% §:a° abﬁoﬁperat ure
of not hi gher %h(gaﬁlrﬁé) [ggg}]afandl '?h(r)h and orgfynq.%e%%?rrqferghesﬁéﬁ' gal

initiator. I"on
polyethylene, polypropylene, poly-l-butene, poly-4-methyl-

5 l-pentene and a styrene/divinylbenzene copolymer. These
particulate carriers can be used singly-or in combination.
Next, the organoaluminum exy—compound (b) and the
ionizing ionic compound which form the metallocene
catalysts are described.
10 The organoaluminum oxy-compound (b) may be either
Taluminoxane conventionally known or a benzene-insoluble
organocaluminum oxy-compound exemplified in Japanese Patent
Laid-Open Publication No. 78687/1990.
The conventionally known aluminoxane is specifically

15 represented by the following formula:.

Ry—~Al— (OAl—— OAlR,

R ... (1)

[ tOAlY
| m+2

R e (2)

20 wherein R is a hydrocarbon group, such as methyl, ethyl,
propyl or butyl, preferably methyl or ethyl, particularly
preferably methyl; and

m is an integer of 2 or more, preferably an integer of

5 to 40.



10 is preferably carried out in an atnosphere aQf an inert gas such
as nitrogen. The heating tinme is usually 0.5 to 10 hours, preferably
1 to 5 hours. The unsaturated conpound having a carboxyl group or an
acid anhydride group in the m)l-eﬁzl e and the radical initiator may be
I ntroduced 15 together when the ethylfene/aromatic vinyl conpound random
copolyner is heated, or they may be dropw se added separately to the
heat ed et hyl ene/ ar G iad uminpikanenpaynide formedirfium cdpekly ner .
Thernopl astic resin 20 Thermopl astic resins usable in accordance
with the Prosaryalipdaumorni ie| eees i9bing afimsilky losypdimtnnm esivs,
ol'yvinyl chloride resins, polyam de resins, polycarbonate resins,
Bol goxy?/ret hyl STRPTSRSTET By FhRehFBRER o%?%l]e(rﬁ)) apdsahkylosyauimm r esi ns

and pol yacryl al}neit:rses:;:ie%sfesgnteéSbyt ees'efogr?tllf/am (eofliln( er)e§i '?v%hgl[eeirg) rRelf gLEiEd.
S R? are each the samé hyé;ocarbon_group as described for R,
and R! and R? are different from each other).

The organcaluminum oxy-compound may contain a small
amount of an organic compound of other metal than aluminum.

Examples of the ionizing ionic compounds includes

10 Lewis acid, ionic compounds, borane compounds and carborane
compounds . |

The Lewis acid is, for example, a compound represented
by the formula BR; (where each R is a phenyl group which
may have a substituent such as fluorine, methyl or

15 trifluoromethyl, or a fluorine atom). Examples of such
compounds include trifluoroboron, triphenylboron, tris(4-
fluorophenyl)boron, tris(3,5-difluorophenyl)boron, tris(4-
fluoromethylphenyl)boron, tris(pentafluorophenyl)boron,
tris(p-tolyl)boron, tris(o-tolyl)boron and tris(3,5-

20 dimethylphenyl)boron.

Examples of the ionic compounds include trialkyl-
substituted ammonium salts, N,N,-dialkylanilinium salts,
dialkylammonium salts and triarylphosphonium salts.
Particular examples of the trialkyl-substituted ammonium

25 salts include triethylammoniumtetra(phenyl)boron,
tripropylammoniumtetra (phenyl)boron and tri(n-
butyl)ammoniumtetra (phenyl)boron. Particular examples of

the dialkylammonium salts include di (1-

~



El ast omer 123 El ast oners

usabl e in accordance with the present I nvention include, for exanple,
pol yol ef i n el ast oner s, pol yam de el astoners and pol yester el astoners.
O these, pol yol ef i n el ast oners @$e preferred. 5 _

Pol yol efin resin Pol yol efin"Yesins preferred to use in the

pr esent I nvention include honopol yners and copol yners of

[err]-ol ef i ns Propyl) paphguntetr2 (pestdidictopieny3pboirbhcardanpl es of a-

10 olefins arg ethylene, propylene, 1-butene, 4-nethyl-1-
dlcyclohexyiammonlumtetra(phenyl)boron. Also employable as

the ionic compounds are -

triphenylcarbeniumtetrakis(pentafluorophenyl)borate, N, N-
5 dimethylaniliniumtetrakis (pentafluorophenyl)borate and
ferroceniumtetrakis(pentafluorophenyl)borate.

Examples of the borane compounds include
decaborane(14), bis[tri(n-butyl)ammonium]nonaborate,
bis[tri(n-butyl)ammonium]decaborate, and salts of metallic

10 borane anions such as bis[tri (n-
butyl)ammonium]bis (dodecahydridododecaborate) -
nickelate(III).

Examples of the carborane"compounds include 4-
carbanonaborane(14), 1,3-dicarbanonaborane(13), and salts

15 of metallic carborane anions such as bis[tri (n-
butyl)ammonium]bis (undecahydrido-7-
carbaundecaborate)nickelate(IV).

The ionizing ionic compounds mentioned above can be
used singly or in combination.

20 The organoaluminum oxy-compound or the ionizing ionic
compound can. be used by being supported on the aforesaid
particulate carrier.

In the preparation of the catalyst, the following
organocaluminum compound may be used together with the

25 organocaluminum oxj—compound or the ionizing ionic compound.

As the organocaluminum compound, a compound having at

least one Al-C bond in the molecule can be employed. For



pent ene, 1-hexene and 1-octene. Specific exanpkes of pol yol efin resins

are follow ng (co)pol yners. (1) Ethylene honmopol yners (i ncl uding
t hose prepared by | ow pressure nethod and high pressure nethod). 15
(2) Copol yners of ethylene with up t®90 % by nol of an a-olefin or a
vi nyl nononer such as vinyl acetate and et hyl acryl ate. (3)
Propyl ene ho r Rand l.yeers_of pro ne with
up To 30 5% b AIPIE Bush an grsoq ini AT SREORAGY TE' et ePrstin BAF

copol yners of .y ¢Ryh 8ReaY ?rfrhﬁ’lé? 40 % by nol of an ot her

[err]-ol efin. n&n(% 1- But ene honopol yners. (7) Random

copol ymers of 1-byrenamidw2yp.a&x,10 % by 25 ol of an other a-olefin.
(8) 4-Methyl-1-pentene honopol yners. ,
wherein R! and R2 may be the same or different and are each
S a hydrocarbon group ef usually 1 to 15 carbon atoms,

..... preéerably 1 to 4 carbon atdﬁs; X is a halogen atom; and m,
n, p and'q are numbers satisfying the conditions of 0 < m <
3, n€£n<3, 0sSp<3, 0 g< 3, and m+n+p+gq = 3.
In the present invention, ethylene (i), the aromatic
10 vinyl compound (ii), the non-conjugated polyene (iii), and
optionally, the o-olefin (iv) are copolymerized in the
presence of the olefin polymerization catalyst, usually in
a  liquid phase. In the copolymerization, a hydrocarbon is
generally used as a solvent, but an d-olefin may be used as
15 a solvent. The copolymerization can be carried out by any
of batchwise and continuous processes.
When the copolymerization is carried out batchwise in
the presence of the metallocene catalysﬁ, the metallocene
compound is used in an amount of usually 0.00005 to 0.1
20 mmol, preferably 0.0001 to 0.05 mmol, based on 1 liter of
the polymerization volume. The organocaluminum oxy-compound _
- is used in such an amount that the molar ratio (Al/M) of
the aluminum atom (Al) in the organcaluminum oxy-compound
to the transition metal atom (M) in the metallocene
25 compound is in the range of 1 to 10,000, preferably 10 to
5,000.
The ionizing ionic compound is used in such an amount

that the molar ratio of the ionizing ionic compound to the



(9) Random copol yners of 4-nethyl-1-pentene with up to 20 % by nol of

an other [err]-olefin. 124

Pol yol efin resins particularly preferred to use in the pr esent

i nvention are pol ypropyl ene resins incy@di ng (3) propyl ene

honopol yners, (4) randon1copo|yners of propylene with up to 10 % by

mol of an other a-qlefin and (5 copal yners of ne wth up
t0 40 % by moMEE C@PﬁeFOmPg’ Sha’ PR 7ty T TpednalaBdt FoSemt hot
resin conp03|t|ons

o ropyl ene oSiti he 5 P{gsent
i nvention COMRSHRY s és the Pgn??) %he abovgmﬁeﬁfﬁ %b?y 1 "€ PI6
ethyl ene/ styrene r%ﬁﬁ?%&ganoalumlnum compound is used in an amount of

usually about 0 to 5 mmol, preferably about 0 to 2-mmol,

5 - based on 1 liter of the polymerization volume.

. The copolymerization.reaction is carried out under the
conditions of amtemperature of usually -20 to 150 °C,
preferably 0 to 120 °C, more preferably 0 to 100.°C, and a
pressure of usually more than 0 and not more than 80

10 kg/cm?, preferably more than 0 and not more than 50 kg/cm?.
Ethylene (i), the aromatic vinyl compound (ii), the
non-conjugated polyene (iii), and 6ptionally, the o-olefin
(iv) are fed to the polymerization system in such amounts
that the unsaturated olefin copolymer (A) having the
15 aforesaid specific monomer composition can be obtained. 1In
the copolymerization, a molecular weight modifier such as
hydrogen can be employed.
When ethylene (i), the aromatic vinyl compound (ii),
the non-conjugated polyene (iii), and optionally, the O-
20 olefin (iv) are copolymerized as described above, the
unsaturated olefin copolymer is generally obtained as a

- polymerization solution containing it. The polymerization
solution is treated in a conventional manner, whereby the
unsaturated olefin copolymer (A) is obtained.

25 (B) Vulcanizing agent
The vulcanizing agent (B) is, for example, sulfur or a

sulfur compound.



copol yrer, (ii1) the pol ypropyl ene resin and (ri1) the

ol efin el astoner, in a specific proportion, for exanple, 15
(i) 1 to 50 %by weight, preferably 5 to 30 % by wei ght, of the
above- nenti oned et hyl ene/ styrene randoif]l copol yner, (i)

40 to 99 % by weight, preferably 50 to 80 %by 20 weight, of the

ol ypr opyl ene resi N to 30.%Db | preferably 5
to 20 % by wei Ght 26t (N Sullf%‘% 1ht 1008 pvasted ST A

pol ypropyl ene ﬁf@%{ﬁ&éﬁdédlﬁ?i ? Bo&ﬁgld Sg?%ycop6¥ Q%%E%%hﬁngy|ene

conpositions are propyl ene

wi th an other ggphefidhg iHE%luble gugkgilns ot her than propyl ene include,
for exanple,__those

Examples of the sulfur compounds include sulfur
5 - chloride, sulfur dichloride-and hlgh—molecular
péiysulfldes Also employable are sulfur compounds which
release active sulfur at the vulcanizing temperature to
vulcanize the composition, such as morpholine disulfide,
alkylphenol disulfide, tetramethylthiuram disulfide and
10 dipentamethylenethiuram tetrasulfide.
- Of these, powdered sulfur is preferably employed.

An organic peroxide is also e&ployable as the
vulcanizing agent (B). Examples of the organic peroxides
include alkyl peroxides, such as dicumyl peroxide, di-tert-

15 ©butyl peroxide, di-tert-butylperoxy-3,3,5-
trimethylcyclohexane, tert-butyldicumyl peroxide, di-tert-
amyl peroxide, 2,5-dimethyl-2,5-di(tert-butylperoxy)hexyne-
3, 2,5-dimethyl-2,5-di (benzoylperoxy)hexane, 2,5-dimechyl-
2,5-di (tert-butylperoxy)hexane, o, 0-bis (tert-butylperoxy-

20 m-isopropyl)benzene and tert-butyl hydroperoxide; peroxy
esters, such as tert-butyl peroxyacetate, tert-butyl
peroxyisobutyrate, tert-butyl peroxypivalate, tert-butyl
peroxymaleate, tert-butyl peroxyneodecanoate, tert-butyl
peroxybenzoate and di-tert-butyl peroxyphthalate; and

25 ketone peroxides, such as dicyclohexanone peroxide. These
organic peroxides can be used singly or in combination.

Of these, preferred are organic peroxides having a

temperature, at which the half-life period thereof is one

~



having 2 to 20 carbon atons such as ethyl ene, 1l-butene, 1- pent ene,
2- et hyl - 1- but ene, 3-net hyl -1-butene, 1-hexene, 3-

125 nmet hyl - 1- pent ene, 4-net hyl - 1-pentene, 3, 3-di net hyl - 1-
but ene, 1-heptene, nethyl-1-hexenes, dyRethyl - 1-pentenes,
trimethyl -1-butenes, ethyl-1-pentenes, 1l-octene, nethyl-1- pent enes,

met hyl et hyl - 1-pe Hes, \ br ‘e

1- decene, nethyd - )], » oRLAEE “&1- - NE3 oy~ _
trinethyl-l-hg%%éﬁgg? et hy p -gg g%és%l tert 9%3?% %ﬁﬁiﬁ §1§thtenes, o
di et hyl - 1- hexaie tyA04RaeRRAE. tort- 1 He3gi8:0! gf i ps gy be
copol yneri zed thfinjﬂ% propylgne fo ?%rn1r omc pogynegé ghdgélg%ﬁ

copol yners. amyl peroxide and tert-butyl hydroperoxide. -

O L O LAY ol BT LM, BSOTE e

5 Of the various vulcanizing agents mentioned above,
sulfur or:the sulfur compound, especially“sulfer, is
preferable as the vulcanizing agent (B), because a rubber
composition having excellent properties can be obtained.

(C) Reinforcing agent
10 Examples of the reinforcing agents include carbon
black, such as SRF, GPF, FEF, MAF, HAF, ISAF, SAF, FT and
MT; carbon black surface-treated with a silane coupling
agent or the like; silica; activated calcium carbonate;
finely powdered talc; and finely powdered silicic acid.
15 When the reinforcing agent is used, a vulcanized

product excellent in mechanical properties such as tensile

strength, tear strength and abrasion resistance can be

obtained.
(D) Liguid softening agent
20 As the liquid softening agents, those conventionally

added to rubbers can be widely used, and examples thereof
include petroleum type softening agents, such as process
oil, lubricating oil, paraffin, liquid paraffin, petroleum
asphalt and vaseline; coal tar type softening agents, such
25 as coal tar and coal tar pitch; fatty oil type softening
agents, such as castor oil, linseed o0il, rapeseed oil and
coconut oil; tall oil; factice; waxes, such as beeswax,
carnauba wax and lanolin; fatty acids and fatty acid salts,

~



The pol ypropyl ene resins preferably used in the present I nvention
I ncl ude propyl ene honopol yners, crystalline propyl en/ et hyl ene bl ock
copol ymers containing 2 to 40 % by nol of ethylene and crystalline
propyl en/ et hyl ene randon1 15 copol ynersygontaining 0.5 to 10 %by nol of
et hyl ene. I's desired that the pol ypropyl ene resins have a

| fl R ASTM 238, 2 . 2.16 kg h
Tohue o0 o6 Fge 6sgf1%nﬂfﬁlc p%lrfg i 5 aEd) gareii @ve%aqﬁﬁ ®rore
f bl 0.5 t 60 a/ .10 0 of I
Pt oo suon eee et sreRert f et 21K diheadRs SbrR HYREERY R |
5 210 desi reqbalialg sulhe UKL LIGS] NL0EOEL B I N R ng

density in the 0

el astonmers (ii 'almduéémnﬁfb?etbﬁde@% R WPr O %B‘éséesbf‘efé’f@qsifé ons ar.e

copol yners of Ins s as et’hylene, propylene ut ene,
1-pentene, § petroleum type softening agents, and particularly prefered

is process oil.
vuicanized product
The vulcanized product for forming the vulcanized
molded product having a surface decorative layer according
10 to the invention can be obtained by vulcanizing the
unsaturated olefin copolymer or &ulcanizing the unsaturated
olefin copolymer composition comprising the unsaturated
olefin copolymer (A) and at least one compounding
ingredient selected from the vulcanizing agent (B), the
15 reinforcing agent (C) and the liquid softening agent (D).
In the unsaturated olefin copolymer composition,
the vulcanizing agent (B), when it is sulfur or a
sulfur compound, can be used in an amount of usually 0.1 to
10 parts by weight, preferably 0.5 to 5 parts by weight,
20 Dbased on 100 parts by weight of the unsaturated olefin
copolymer (A); or
- the vulcanizing agent (B), when it is an organic
peroxide, can be used in an amount of 0.05 to 15 parts by
weight, preferably 0.15 to 5 parts by weight, based on 100
25 nparts by weight of the unsaturated olefin copolymer (A);
the reinforcing agent (C) can be used in an amount of
usually not more than 300 parts by weight, preferably 10 to

300 parts by weight, more preferably 10 to 200 parts by

~



1- hexene and 1-octene, or copolyners of these a--0l efins W th
non- conj ugat ed di enes such as cycl ohexadi ene,

126 di cycl opent adi ene, 1, 4-pent adi ene, 1, 4- hexadi ene,

di cycl ooct adi ene, met hyl nor bor nene, 5-gghyl i dene- 2- nor bor nene.
Specifically, the olefin elastoners (iii) are 5 anorphous el astic

coPol YT, COTSNE 0Ll B 8 g BETBLS SUMETE BLoRLEN
oLy, enel 1 oot SHgE SORLMT e, (o uBRaTS, et enclpropylenl Lbutene
rubbers, 10 ethy“ﬁﬂ?kﬁ&ﬂﬂk@%%@EQHiﬁS”é&Q@EeﬂDPhﬁﬂ?t%P%%Eﬁ”?h gﬂbbers
amount of us;éllyunot more than 200 parts by weight,
5 preferably 5 to 200 parts by weigh;, more preferably 10 to
150 parts by weight, still more preferably 10 to 100 parts
by weight, based on 100 parts by weight of the unsaturated
olefin copolymer (A).
The unsaturated olefin copolymer composition can be
10 prepared by blending the unsaturated olefin copolymer (A)
with at least one compounding ingredien£ selected from the
vulcanizing agent (B), the reinforcing agent (C) and the
liquid softening agent (D) and kneading them by a
conventional method, e.g., using an internal mixer such as
15 a Banbury mixer, a kneader or an intermixer.

For preparing a vulcanized product from the
unsaturated olefin copolymer or the unsaturated olefin
copolymer composition not containing the wvulcanizing agent
(B), an unvulcanized compounded rubber is first prepared,

20 then the compounded rubber is molded into a desired shape,
and the molded product is vulcanized, similarly to a
conventional manner for vulcanizing common rubbers. In
order to vulcanize the molded product, irradiation with
electron rays can be used.

25 For preparing a vulcanized product from the
unsaturated olefin copolymer composition containing the
vulcanizing agent (B), an unvulcanized compounded rubber is

first prepared, then the compounded rubber is molded into a

S



and et hyl ene/ propyl ene/ 1- but ene/ non- conj ugat ed diene copol yner

rubbers. The ol efin elastoners (iii) have a Money viscosity
[M_[err] (100 [err]C, JIS K 6300)] in the range of 10 to 150, 15

preferably 40 to 120. It is preferred 7%at the olefin el astonmers have
an iodine value (unsaturation degree) of not nore than 16.

In th I I ' J L ot I I ' i

2 used i n’ an DRSIELEPSEr 0288 £ Wolded B AHSCone, UBLBKa A6ty 55 to 95
ts b i ght_. 6 b gh ased

100 parts by =inieiiy o & Eofpailode) we Bk E 3o BB RThy AR "

copol ynmer (i), el ypropylene resi.n (ii) and the olefin el ast oner
(riit). 25 he thernpplastic resin conposition and the el astoner

conposi tions accor ditpgthe HPEsBhESENeAtMEN! it 8RN uAOTLBLR: zed -

S5 compounded rubber can be added rubber compounding

ingredients, such as vulcanization accelerators,
vulcanization aids, fillers, ﬁéckifiers, anti-aging agents,
foaming agents, processing éids, heat stabilizers,
weathering stabilizers, antistatic agents, colorants,

10 lubricants, flame retardants and anti-blooming agents,
“adhesion improvers to improve adhesion to the surface
decorative layer, etc., in addition to the unsatﬁrated
olefin copolymer (A), the vulcanizing agent (B), the
reinforcing agent (C) and the liquid softening agent (D),

15 within limits not prejudicial to the objects of the present
invention.

Examples of the vulcanization accelerators include
thiazole compounds, such as N-cyclohexyl-2-benzothiazole
sulfenamide, N-oxydiethylene-2-benzothiazole sulfenamide

20 (0OBS), N,N-diisopropyl-2-benzothiazole sulfenamide, 2~

| mercaptobenzothiazcle, 2-(2,4-
dinitrophenyl)mercaptobenzothiazole, 2-(2,6-diethyl-4-
morpholinothio)benzothiazole and dibenzothiazyl disulfide;
guanidine compounds, such as diphenylguanidine,

25 triphenylguanidine, diorthonitrileguanidine, orthonitrile
biguanide and diphenylguanidine phthalate; aldehyde amine
compounds or aldehyde ammonia compounds, such as
acetaldehyde-aniline condensate, butylaldehyde-aniline

by



fillers to inprove strength and coating propert.i es of the
conpositions. Specific exanples of fillers usable in the

127 i nvention are cal cium carbonate |ight, cal cium carbonate
heavy, basic cal cium carbonate, al um gnm hydroxi de, magnesi um
hydr oxi de, magnesi um oxi de, kaolin, clay, pyrophyllite, sericite,

tal c, | ci i Licat 5 | Lastonite, . tlit | oj d cal ci

Sl cate) . EonrER R dbreE R S BRI G T A e AR ac
hydri de, h . Sjldcid isd, . M ' | |4 cat best os,

I%EMy( IrDIr ogessg W\leééli%%?ﬂs%ﬁ ?O?l?g}lgagpegﬁ%%ntga%s% E?n tei t anat g?s oSO8

el | estadi te_angy GYPSURIdDRISined! 2850utla BahbOMNSs, Sddipadal loons, fly

ash bal | oons, I rasu
thiocarbanilide, diethylthiourea, dibutylthiourea,

S trimethylthiourea and diorthotolylthiourea; thiuram
compounds, such as tetramethylthiuram monosulfide,
tetramethylthiuram disulfide, tetraethylthiuram disulfide,
tetrabutylthiuram disulfide and pentamethylenethiuram
tetrasulfide; dithio acid salt compounds, such as zinc

10 dimethyldithiocarbamate, zinc diethyldithiocarbamate, zinc
di-n-bUtyldithiocarbamate, zinc ethylphenyldiehiocarbamate,
zinc butylphenyldithiocarbamate, sodium
dimethyldithiocarbamate, selenium dimethyldithiocarbamate
and tellurium dimethyldithiocarbamate; xanthate compounds,

15 such as zinc dibutylxanthate; and other compounds, such as
zinc white. The vulcanization accelerator can be used in
an amount of 1 to 20 parts by weight, preferably 2 to 10
parts by weight, based on 100 parts by weight of the
unsaturated olefin copolymer (A).

20 Examples of the fillers include calcium carbonate
light, calcium carbonate heavy, talc and clay. The filler
can be used in &n amount of usually not more than 300 parts
by weight, preferably 10 to 300 parts by weight, more
preferably 10 to 200 parts by weight, based on 100 parts by

25 weight of the unsaturated olefin copolymer (A).

As the foaming agents, those generally used for foam-
molding of rubbers can be widely employed. Examples of the
foaming agents include inorganic foaming agents, such as

~



bal | oons and carbon bal | oons; organic balloons such as phenolic resin,

urea resin, styrene resin and saran resin bal | oons; silica, alumna,
barium sul fate, al um num sul fate, calciumsul fate, magnesi um sul fate,
mol ybdenum 15 di oxide, graphite, glgsps fibers (chopped gl ass strands,
rovings, mlled glass fibers, glass flakes etc.), cut fibers, rock

fibers, mcrofihers,. carbon fibers,_.aronmat am d f| rs and
potassiun1tit§ﬁ§PEmfPb%?§b°?§t?¢u§ﬂglum car %Qpét?s‘%wﬁ onate, Tq

h h I h
can opt1 onal |35 én%ﬁ%ega%%%"@e tan%‘%qﬁk#&ﬁﬂag% 515%2?%@55#%5 AR S

as softening ggﬁﬁ; ,a
| ubri cants, arslPlclélt ic’ ageans a d1 é\Pei']E:t r%lll%:.lal rggtéh%ﬁt%ﬂ(%]@ers SO
far as physi cg, Npragﬁi£f&§oﬁé1&a&%aéuﬁ%netetraﬁl995;té?é A SRR | Ons
are not deteriorate

5 as azodicarbonamide, - azob1s1sobutyron1trlle,

azocyclohexylnitrile, azodiaminobenzene and barium
azodicarboxylate; sulfonylhydrazide cémpounds, such as
benzenesulfonylhydrazide, toluenesulfonylhydrazide, p,p'-
oxybis (benzenesulfonylhydrazide) and diphenylsulfone-3,3'-

10 disulfonylhydrazide; and azide compounds, such as calcium
azide, 4, 4-diphenyldisulfonylazide and p- -
toluenesulfonylazide. Of these, preferable are nitroso
compounds, azo compounds and azide compounds. The foaming
agent can be used in an amount of 0.5 to 30 parts by

15 weight, preferably 1 to 20 parts by weight, based on 100
parts by weight of the unsaturated olefin copolymer (A).
From the unsaturated olefin copolymer composition
‘containing the foaming agent in this amount, a foamed
product having an apparent specific gravity of 0.03 to 0.8

20 g/cm® can be obtained.

In combination withlthe'foaming agent, a foaming aid
can be used. Wheh the foaming aid is used in combination,
various effects such as lowering of decomposition
temperature of the foaming agent, acceleration of

25 decomposition thereof and uniformity of the resulting foam
can be obtained.

Examples of the foaming aids include organic acids,
such as salicylic acid, phthalic acid, stearic acid and

~



In the present invention, colorants can al so be .added to the
t hernopl astic resin conpositions or the el astoner

128 conpositions. Specific exanples of colorants include car bon
bl ack, titanium oxide, zinc white, redygxide, ul tramari ne bl ue,
Berlin blue, azo pignents, nitroso pi gnents, |ake pignents and

pht hal ocyani ne plagents Furt her,. known heat stabilizers, aging

i nhi bitors, cxa ‘ét%%*‘ﬂnq’lrﬁ AFies P& étsaﬁFFéV%FFEe%gerWée foMHngaRts such

as netalllc soaps and waxes can be m xed i.n sitians of the
present invent F8R PR WFeAnbumn amoun@oﬁgeﬂtpgnS?l§o q?ﬁ’ ‘efin

plastics or Oleiéger%glyﬁﬁn¥)egng‘par%b y weight, based on 100 parts by -

weight of the unsaturated olefin copolymer (A).

5 As the processing aids, t@pse generally added to
rubbers can be widely employed: Examples of the processing
aids include higher fatty acids, such as ricinoleic acid,
stearic acid, palmitic acid and lauric-acid; salts of
higher fatty acids, such as barium stearate, zinc stearate

10 and calcium stearate; and esters of higher fatty acids.
The processing aid can be used in an amount of not moée
than 10 parts by weight, preferably not more than 5 parts
by weight, based on 100 parts by weight of the unsaturated
olefin copolymer (A).

15 The adhesion improver serves to improve adhesion
properties of the vulcanized product to the decorative
layer such as a coating film, and is, for example, an
organotin compound, a tertiary amine compound, a hydroxyl
group-containing (co)polymer or a metallic hydroxide.

20 Examples of organotin compounds include dialkyltin
dicarboxylates, such as dibutyltin diacetate, dibutyltin
dioctanoate, dibutyltin dilaurate and dioctyltin dilaurate;
dialkyltin maleates, such as dibutyltin dimethylmaleate,
dibutyltin dioctylmaleate, dibutyltin dioleylmaleate,

25 dibutyltin dimethoxymethylmaleate and dibutyltin laurate

- methylmaleate; dialkyltin dithioglycolates, such as
dibutyltin dioctylthioglycolate and dioctyltin

dioctylthioglycolate; dialkyltin dimercaptides, such as

~



Furthernore, to the thernoplastic resin conposi4ions or the el astoner
conpositions, polyners conprising styrene as a nmgj or nononer (styrene
pol ymers) can be added. The addi ti on of such polyners can further

i nprove coating 15 properties of thggonpositions. As the
styrene polyners, any polymers can be used, for exanpl e those obt ai ned

b | ut,i, t

Lhr ough r adi Ea'ﬂgutyfty‘é piEti Qﬂe&ﬁ%&%“aﬁé"% ot yer i oati on -
reacti ons. 8 S?c cidie 9 ¥arl 5! &%ﬁfoé&%{: ékoem’p WHeLs and
copol ymer s of it yre MErs 'suc ? r ene é%gi =+ §Vtef€ and

chlorostyreneg; g@gi%ﬂﬁréiéﬂl é@EQ%% ”@EBH%g?tln d1¥ﬁ£$bé@éﬁéa€%P”O”Ers

(e.q. unsaturate Itriles suc _.acrylonit

[err],[err]- rraaeekﬁitmcaliémaamtaweataﬁé Bapbeyytif dzén@i%ﬂ%t%r
anhydrldes t hereof™ such as (neth)acrylic acid, (meth)acryl ates and
mal ei ¢ anlfydr geg) ky bt o diﬁéﬁ&aptocarboxyla;gs, such“as dibutyltin
| dimercaptopropionate; dialkylhydroxytin chlorides, such as
dibutylhydroxytin chloride; dialkyltin mercaptates, such as
dibutyltin mercaptate; alkyltin trilaurates, such as
butyltin trilaurate and octyltin trilaurate; alkyltin
10 trimaleates, such as butyltin trimethylmaleate and butyltin
trioctylmaleate; alkylhydroxytin dichlorides, such as“
butylhydroxytin dichloride; triaralkyltin maleates, such as
tribenzyltin octylmaleate and tribenzyltin methylmaleate;
and dialkyltin maleate polymers such as a dioctyltin
15 maleate polymer. The organotin compound can be used in an
amount of 0.01 to 10 parts by weight, preferably 0.1 to 5
parts by weight, based on 100 parts by weight of the
unsaturated olefin copolymer (A).
The tertiary amine compound is, for example, a low-
20 molecular tertiary amine compound. Examples of such
compounds include monoamines, such as triethylamine,
dimethylpropylamine, diéthylpropylamine and N,N-
dimethylcyclohexamine; diamines, such as
triethylenediamine, N,N,N',6N'-tetramethylethylenediamine,
25 N,N,N',N'-tetramethylpropane-1,3-diamine and N,N,N',N'-
tetramethylhexane-1l, 6-diamine; triamines, such as
N,N,N',N',N",N"-hexamethyldiethylenetriamine,
N,N,N',N',N",N"-hexamethyldipropylenetriamine and

hl



pol ystyrenes (H PS) and high inpact styrene resins.

129 The hi gh inpact polystyrenes can be obtai ned by

addi ti on of polystyrenes to diene rubber el astoners or by graft

pol ynmeri zati on of diene rubber elastonmers with styrene nononers. The
hi gh i npact styrene resins can be 8bt ai ned by graft copol yneri zation of
pol yners, for exanpl e, diene rubber el astonmers such as pol ybut adi ene,

unsat ur at ed [0l Yl eLs: | oLl mat . _ pol yet hyl enes,
SpeLBnpof BBLTR ARy yiiechuntll OELOL B0 PO LY

et hyl ene/ vin _ ( ethylene/ propylene rubbers, with
Styr ene monoREhSchPHel Hekaz kb Wi ihothyiLNTOREURIfebiyiEAR1AC Yl ONi 1Tl e or
y

nmet hyl net hacryl at e) . '

ethylpiperazine, N-methylmorpholine, N-{(N',6N'-
dimethylaminoethyl)}-morpholine, 1,2-dimethylimidazole, 1,4-

5 diazabicyclo-[2.2.2]-octane and 1,8-diazabicyclo-[5.4.0]-7-
undecene; alcohol amines, such as dimethylaminoethanol,
methylaminodiethanol, dimethylaminoethoxyethanol, N,N,N'-
trimethylaminocethylethanolamine, N-methyl-N'-({2-
'hydrbxyefhyl)—piperazine'and N—(2-h§droxyethy1)morpholine;

10 phenol amines, such as tris(dimethylamino)methylphenol;
ether amines, such as bis(2-dimethylaminoethyl) ether and
ethylene glycol bis(3-dimethyl)aminopropyl ether; and
tertiary amino group-containing unsaturated compounds, suéh‘
as 2- (dimethylamino)ethyl acrvlate, 2-(diethylamino)ethyl

1S acrylate, 2-(dimethylamino)ethyl methacrylate, 2-
(diethylamino)ethyl methacrylate, 2—(dibuty1amino)éthy1
acrylate, 2-{dibutylamino)ethyl methacrylate, 2-
(dimethylamino)propvlacrylamide and 2-
(dimethylamino)propylmethacylamide. Also employable as the

20 tertiary amine compound is a high-molecular compound such
as a tertiary amino group-containing olefin (co)polymer.
The tertiary amino group-containing oclefin (co)polymer has
a structure wherein the tertiary amino group-containing
unsaturated compound is regularly or irregularly

25 copolymerized in the branched or linear carbon chain, or a
structure wherein a tertiary amino side chain is grafted,
both structures containing the tertiary amino group-

containing unsaturated compound in an amount of 0.1 to 50 %



Preferred styrene pol yners include, for exanple, pol ystyrenes (GPPS),

styrene/ (neth)acrylic acid copol yners, styrene/ (nmeth)acryl ate

copol ymers such as nethyl 15 .nethacryl ate/ styrene copol ynmers (MAS resins),

styrene/ mal ei ¢ anhydri de copol ynmers, styrene/acrylonitrile copol yners

(AS resins), high inpact polystyrenes81high | npact styrene resins

(such as ABS resins obtained by graft copol yneri zati on of

pol ybut adi en i 1D re C itrile .8Si : ai ned by
%@%ﬁé’ %eaggrﬁgr? %E’gﬁréf%l‘ hccﬁ?ﬁ:%m%g“%&%?&ﬁ

graft co zati'on acry yréne ~an

acrylonitrile(c %{ﬁ&n%ﬁpw pedpR¥ed Bila knowt WHNHE' iF62! ERBmple,

chlorinated polye nes with styrene and acrylonitrile, polyners
obt ai ned by gp@féop O e h2a k@81 8y e & e otightontaghahg copol yners
W th styrene and acrylonitrile, polymers obtained by graft

copol yneri zat wesa oldrat &y |engoundp wi ehean ubbef in vt Hoys tgpadite
5 polymerizing a polyolefin with the tertiary amino group-

containing unsaturated compound. Of the tertiary amine
compounds mentioned above, 1,4-diazabicyclo-[2.2.2]-octane
is preferably emploved. The tertiary amine compound may be
used in an amount of 0.01 to 10 parts by weight, preferably

10 0.05 to 5 parts by weight, based on 100 parts by weight of
the unsaturated olefin copolymer (a).

Examples of the hydroxyl group-containing (co)polymers
include a saponified product of an ethylene/vinyl acetate. _
copolymer; conjugated diene polymers having a_hydroxyl

15 group at the end of molecule, such as polybutadiene having
a hydroxyl group at the end of molecule and polyisoprene
having a hydroxyl group at the end of molecule;
hydrogenated product of conjugated diene polymers having a
hydroxyl group at the end of molecule, such as a

20 hydrogenated product of polybutadiene having a hydroxyl
group at the end of molecule and a hydrogenated product of
polyisoprene having a hydroxyl group at the end of
molecule; copolymers of ethylene and hydroxyl group-
containing unsaturated compounds, such as an

25 ethylene/hydroxyethyl acrylate copolymer, an
ethylene/hydroxyethyl methacrvlate copolymer, an
ethylene/hydroxyoctyl acrylate copolymer and an

ethylene/hydorxyoctyl methacrylate copolymer; and gratft-



and acrylonitrile and MBS resins obtained by graft
130 copol yneri zati on of pol ybutadi enes with styrene and net hyl

met hacryl at e.

conbi nati on.

pol ystyrenes,
Ryul ex[ err]

These styrene polynmers nay be used singly or in

O these, particularly preferred styrene polyners
are 5 those exhibiting high trans@2ency, for exanple,

styrene/(neth)acrylic aci d copol yners such as

o vher o <R SRR PR, I o e BB D 31

resins avail gdigdrcpylehe eBhiDohé!®tslefiierddtlyméris. )ananéthylene/a-
styrene/acrylonitrile conpol yners; and hi gh inpact polystyrenes,

I mpact

10

15

20

25

olefin/peolyene copolymers all of which have been graft-
modified Qith hydroxyl group-containing unsaturated
compounds (e.g., hydroxvethyl acrylate, hydroxyethyl
methacrylate, hydroxvoctyl acrylate and hydroxyoctyi
methacrylate). Of these, preferable are a hydrogenated
product of polybutadiene having a hydroxyl group at the end
of molecule and a hydrogenated proauct of polyisoprene
having a hydroxyl group at the end of molecule. When the
hvdroxyl group-containing (co)polvmer is added, adhesion

properties between the vulcanized product and a coating

film of an urethane coating can be improved. The hydroxyl

group-containing (co)polymer can be used in an amount of
0.5 to 20 parts by weight, preferably 1 to 15 parts by
weight, based on 100 parts by weight of the unsaturated
olefin copolymer (a).

Examples of the metallic hydroxides include aluminum
hydroxide, magnesium hydroxide, calcium hydroxide, iron
hydroxide and nickel hydroxide, Of these, preferable are
aluminum hydroxide and magnesium hydroxide, and
particularly preferable is magnesium hydroxide. the
metallic hydroxide can be used in an amount of 20 to 200
parts by weight, preferably 20 to 150 parts by weight, more
preferably 50 to 150 parts by weight, based on 100 parts by

weight of the unsaturated olefin copolymer (A).

VS

hi gh



styrene resins and styrene/ nal ei ¢ anhydride copol yners (e. 0.

Dai |l ark[err] available from Sekisui Chemcals K K.). - The
above-nenti oned styrene polyners generally have a 15 nolecul ar wei ght of,
for exanple, about 1 x 10[err] to 5 x 10[err], preferably 5 x 10[err]
to 4 x 10[err], nore preferably 1 x 1088rr] to 3 x 10[err].

It is desired that the styrene polyners are generally contained in an
amount of 0.1 to 2 arts, b%lmei%htf. 2?. Pre{erabl ¢ to_ 15 ar%s by

wei ght, nore preferabryf 5% FOLFPECLI G HRM R VR Gt EASa 8888/ 168 parts by

wei ght of the . 5 C. I Tl '

Pol yol efin el aé’?%%ﬁln%gﬁeh%%%g%gl%??%Pccé)?astig%eres?{af)n elFérSBFy used in
t he present | | e f Q , ethyl ene/ propyl ene rubbers
(EPR. "ot nyl ent Bt Ens) iR s?s® (e fpm oramLe:

In a mixer such as a Banbury mixer, the unsaturated

S olefin copolymer (A), and if necessary, the filler (C), the
liquid softening agent (D) and other rubber compounding
ingredients are kneaded at a temperature of 80 to 170 °C
for a period of 3 to 10 minutes. Then, using rolls such as
open rolls, the vulcanizing agentl(B).and if necessary the

10 +vulcanization accelerator are added, and the mixture is
kneaded at a roll temperature of 40 to 80 °C for a period
of 5 to 30 minutes, followed by rolling, to prepare an
unvulcanized compounded rubber in the form of a ribbon or-a
sheet. When the kneading temperature in the internal mixer

15 is low, the vulcanizing agent (B), the vulcanization
accelerator and the foaming agent can be kneaded at the
same time.

The unvulcanized compounded rubber is then molded into
a desired shape by means of an extrusion molding machine, a

20 calender roll or a press. Simultaneously with the molding,
the compounded rubber is heated at a temperature of 150 to
270 °C for a period of 1 to 30 minutes, or after the
molding, the molded product is introduced into a vulcanizer
and heated at a temperature of 150 to 270 °C for a period

25 of 1 to 30 minutes, to obtain a wvulcanized product. In the
vulcanization, a meld may be or may not be used. In case
where the mold is not used, the vulcanization is generally

carried out continuously. For heating to effect the



131 et hyl ene/ propyl ene/ but ene rubbers (EPBR) and

et hyl ene/ propyl ene/ di ene rubbers (EPDM . These pol yol efin

el astonmers may contai n pol yol efin resins in a small amount such as up
to equal anount. The 5 polyolefin resins usable herein include, for
exanpl e, |ow density pol yet hyl en84, hi gh density pol yet hyl enes, |inear
| ow density pol yet hyl enes, polypropylenes et hyl ene/ propyl ene bl ock

copol yner s an@uf&ﬂ:’ﬁﬁéﬁ&{ Qﬁs gg%:ﬁ.ﬁ@dﬂé%ﬁs?poéxﬂf?rass’ h%'%d tures

thereof. 10 n e rs nmay conprise copo freri zed
di enes or pol yeags. bé:é@mxﬁ%&fedt Baqad @ﬁﬁs(w&y%gh ‘krequencgent adi ene,

1, 4- hexadlene cycl ohexadi ene,
electromagnetlc wave) and steam (heating bath), can be
employed.

5 For preparing the vulcanized product utilizing
irradiation with electron rays, the following process can
be employed. In a mixer such as a Banbury mixer, the
unsaturated olefin copolymer (A), and if necessary, the
filler (C), the liquid softening.agent {D) and other rubber

10 compoundigg ingredients are kneaded at a temperature of 80
to 170 °C for a period of 3 to 10 minutes. Then, using
rolls such as open rolls, the kneadate is further kneaded
at a roll temperature of 40 to 80 °C for a period of 5 to-.
30 minutes, followed by rolling, to prepare an unvulcanized

15 compounded rubber in the form of a ribbon or a sheet. The
unvulcanized compounded rubber is then molded into a
desired shape by means of an extrusion molding machiné, a
calender roll or a press, and the molded product is
irradiated with electron rays to obtain a vulcanized

20 product. It is desired that the molded product is
irradiated with electron rays having energy of 0.1 to 10
MeV (megaelectron volt), preferably 0.3 to 2 MeV, in such a
manner that the absorbed dose becomes 0.5 to 35 Mrad
(megarad){ preferably 0.5 to 10 Mrad.-

25 The vulcanized molded product having a surface
decorative layer according to the invention can be obtained
by forming a decorative layer on the surface of the

vulcanized product obtained above. The decorative layver



di cycl opoent adi ene and 5-et hyl i dene- 2- nor bor nene.

In the present

invention, partially crosslinked 15 elastomer conpositions can be
prepared in such a manner that the olefin elastomers are nmixed with
per oxi de- deconposi ng pol yol efin resins or peroxide-crosslinking

hydr ocar bon rubbers and then the nixtuB®s are dynanically

in the presence of organic peroxides. Mxre 20 specifically,

heat treated
the partially

crossli nked ela o Fomea H0TBOSELAS WS A Y SRALED I Dynpglgal 1Y hea

treating a m xt ure

et hyl ene/ aron’?f HdaudthYr conblﬁQHQOé&E@tH&n%kfé%p%%ﬂeés azﬁetal ord to 80
0

% by wei ght

a per oxi de-crossl1nking hydr ocar bon rubbe

10 to 60 % by mesiightwieh @hpetaXtde: £RE PWHRIO) using BEl a@h@éwe.rewl and

also possible that the decorative layer is formed on the

5 unvulcanized compounded rubber and then the compounded

rubber is vulcanized to obtain a vulcanized molded product.

As the coatings to coat the surface of the vulcanized

product or the unvulcanized compounded rubber, those

currently widely used are employable. Examples of such

10 coatings include an acrylic resin coating, an epoxy resin

coating, a polyester resin coating, an urethane resin

coating, an alkyd resin coating, a melamine resin coating

and a silicone resin coating.

The acrylic resin coating is a coating obtained in the

15 following manner. Acrylic acid, methacrylic acid or an

ester thereof as a starting material is polymerized singly

or in combination or copolymerized with other monomers to

prepare a resin which is diluted with a solvent, or one or

more of the above acrylic monomers are polymerized

20 optionally together with other monomers by solution or

emulsion polymerization to prepare a varnish.

The diluted

solution or the wvarnish obtained above is a vehicle with or

without addition of additives, such as a plasticizer or a

second resin, and can be used as a clear coating.

To the

25 vehicie, a pigment can be added to obtain an enemel

coating.

The polyester resin coating is such a coating as is

hardened by allowing a vinyl compound or the like to act on



132 0 to 30 % by weight of a peroxide-noncrosslinking

hydr ocar bon rubber I n the presence of an organi c peroxide.

The rubber conponents conprising a partially 5 crosslinked

et hyl ene/ aronatic vinyl conmpound random copol ymer are conposed of a
partially crosslinked et hyl ene/ a8énmati c vinyl conpound random

copol yner and/or an uncrossl i nked et hyl ene/aromati c vinyl conpound

Clastoner compBLHIRREBoR, POTKGEEoh Tt HE bl ipend ior bt o

e o bl BB O RSPl achen DBt o8 cERE S0
polyhydric alcohols employable herein include ethylene
glycol, diethylene glycol, triethylene glycol and propylene

5 glycol. Examples of the polybasic acids employable herein
include phthalic anhydride, maleic anhydride, fumaric acid
and adipic acid. Examples of the vinyl compounds
employable herein include styrene and methacrylic acid. Of
these, prépylene glycol, phthalic anhydride and styrene are

10 most frequently used.

The urethane resin coating is a coating which forms a
coating film generally by a reaction between a
polyisocyanate and a polyol compound. The urethane resin
coating includes one-pack type and two-pack type, and

15 further includes a powder coating comprising a blocked
isocyanate.

The melamine resin coating is such a coating as is
thermoset by combining a butylated melamine resin, which
has been etherified with butanol, with a phthalic acid

20 resin or a butylated urea resin. As the phthalic acid
resin, one having been modified with a non-drying oil such
as castor oil or coconut oil or a semidrying oil is
generally employed.

The silicone resin coating is a coating combrising a

25 curable silicone resin or a curable silicone resin having
been modified with an alkyd, epoxy, phenol, acryl, melamine

or urethane.



resin, a peroxide-crosslinking hydrocarbon rubber and an
et hyl ene/ aromati ¢ vinyl conpound random copol ynmer can be 15 dynamcally

heat treated in the presence of an organic peroxide to obtain a
partially crosslinked conmposition conprising the polyolefin resin, the
hydr ocar bon rubber and t he ethyl egg/aronmatic vinyl conpound r andom
copol yner. The perOX|de crosslinking hydrocarbon rubbers used 20 -

herein are I f

such as pr oggigngmégb‘ﬁ}eee fe%EQEEBSE%Eefer&O_{m reenetheorac\ﬁY?ﬁgl erins
non- conj ugat e di QH§¥ [
dlcyclotogntadlg%e %%xgﬂﬁkf i ﬁFeéméne r%é?ﬂﬁ%%ﬁaﬁ%% g%% ogg?gdiene,
25 methyl enenp Qﬂﬁ%lﬁi&j %heet by HEA.- 2o 800 hOSAERy and the silicone

Speci fically, e per oxl ‘crossl i nki ng hydrocar bon rubbers are
anor phous el ast.«églﬁ%&mrmjsmrstesma resul Olgf i vsat iy falaephave

et hyl ene/ propyl ene copol yner rubbers,
excellent adhesion properties. Particularly preferable are
the urethane resin coating and the silicone resin coating,
because the resulting coating films have excellent adhesion
properties.

Application of the coating cén be performed by any of

10 spraying, brushing and roller coating.

There is no specific limitation on the thickness of
the coating film, and the thickness can be varied depending
on the intended use of the molded product, but in general;.
the thickness is in the range of usually about 1 to 500 um.

15 The vulcanized molded product having a surface
decorative layer can be used for automotive industrial
parts such as weatherstrips, door glass run channels and
window frames, and building materials such as glazing
gaskets, joint gaskets and air-tight gaskets. When the

20 vulcanized molded product is a foamed one, it can be used
as a heat insulating material, a cushioning material, a
sealing material or the like.

The other embodiment of the vulcanized molded product
having a surface decorative layer acqording to the

25 invention is a molded product comprising a vulcanized
product of an olefin elastomer composition and a decorative
layer provided on a surface of the vulcanized product, said

olefin elastomer composition comprising (A) a specific



133 et hyl ene/ 1- but ene copol yner rubbers, ethyl ene/1-octene

copol.ynmer rubbers, ethyl enel/propyl ene/ 1-butene copol yner- r ubbers,

et hyl ene/ propyl ene/ non- conj ugat ed di ene copol yrer rubbers,

et hyl ene/ 1- but ene/ non- conj ugat ed di ene copol ymer 5 rubbers and

et hyl ene/ pr opyl ene/ 1- but ene/ non- conj ugd8ed di ene copol yner rubbers.
The peroxi de-crosslinking polyolefin rubbers have a Mooney vi scosity

M.1+4 (100 [err] C JI S K 63Q0)] in he range of 10 to 150, preferably
50 to 120. It ‘f’égagq”&&t&ﬂef’g?géé C%Oil(‘ﬁ%? e Por &8 GEhyLensy fnRiAgin

pol yol ef i n rubbers have an | odi ne. val ue (unsaturation degree) of not
nore than 16. SoPClymer ryhbere 6% diokird AUt FgmBydsbRar®on rubber

used vulcanized product of an olefin elastomer composition and a

decorative layer provided on a surface of the vulcanized

5 oproduct, said olefin elastomer composition comprising (A) a
specific unsaturated olefin copolymer, (E) the ethylene/o-
olefin copolymer rubber and at least one compounding
ingredient selected from (3) a vulcanizing agent, (C) a
reinforcing agent and (D) a liquid softening agent.

10 First, the components used for forming the vulcanized
molded product having a surface decorative layer according
to the invention are described.

The unsaturated olefin copolymer (A) for use in the
invention is the same as the above-described unsaturated

15 olefin copolymer (a).

When the molar ratio of the constituent units derived
from ethylene (i) to the constituent units derived from the

o-olefin of 3 to 20 carbon atoms (iv) in the unsaturated

olefin copolymer (A) for use in the invention is in the
20 range of 95/5 (ethylene/o-olefin) to 55/45, the resulting
vulcanized product has excellent mechanical properties and
low-temperature properties. When the proportion of the
constituent units derived from the aromatic vinyl compound
(ii) is in the aforesaid range, the résulting vulcanized
25 product has excellent coating properties (adhesion to
coating film), mechanical properties, low-temperature

properties and solvent resistance.



in the partially crosslinked pol yol efin el astoner conpositions neans a
hydr ocar bon based rubbery substance 15 which does not "crosslink when it

i s dynam cal |y heat treated in the presence of a peroxide (organic
per oxi de) at a tenperature higher than its deconposition tenperatures
SO that the flowability does not 8&educed. Specifi c exarrpl es

t hereof include butyl rubbers, polylsoprene rubbers

propylene/ethylene ea t 50 nol
of propyl ene and pr%%y#%gggéﬁqﬁﬁ eﬁ Ff gng éiyﬂe é) iﬁﬁﬁannggﬁsaX
these, butyl | SOR u fg%? reef |y d. By
the addition o?agﬁé:‘égﬂ% é%eromlggerjfoﬁgr ggslbﬁfé ﬁr%ctg %lgn mg%%ers
partially 25 éf@ﬁéﬂ:lﬂﬁ@ 0|30l %ftlﬂlelnea?teols?éféﬁmaﬁlnts Qs 28xhi fhkhng

nnre_excellen nol dability and appearance of ™ nol products can be
obt ai ned. the iodine value of the unsaturated olefln copolymer (A) is
5 in this range, the vulcanization rate is high and the
resulting vulcanized product has excellent coating

properties, adhesion properties to coating film, mechanical

properties and low-temperature properties.

(F) Ethvlene/a-clefin cogoiyme; rubber
10 The ethyvlene/0-olefin copolvmer rubber (E) mainly

comprises constituent units derived from ethylene and
constituent units derived from an o-olefin, and this rubber
may further comprise constituent units derived from a -
polyene.

15 The o-olefin used herein is an o-olefin of 3 to 8
carbon atoms, and examples thereof include propylene, 1-
butene, l-pentene, 4-methyl-l-pentene, l-hexene and 1—.
octene. Of these, preferable are propylene and l-butene.

In the ethylene/o-olefin copolymer rubber (E), the

20 molar ratio of the constituent units derived from ethylene
to the constituent units derived from the da-olefin is in
the range of 50/50 (ethylene/0-olefin) to 95/5, preferably
55/45 to 93/7, more preferably 60/40 to 91/9. |

The polyene component usable herein is a non-

25 conjugated polyene, and examples'thereof include 1,4-
hexadiene, 5-methylene-2-norbornene, 5-ethylidene-2-
norbornene, 5-vinyl-2-norbornene, 5-isopropenyl-2-

norbornene, dicyclopentadiene, cyclooctadiene and the non-



134 The polyolefin elastoners of the present invention can

be m xed with softening agents. Various softening agents such as those
conventional |y added to known rubbers can be used. Specific exanples
of softening agents include 5 petroleun1based material s such as process
oils, lubricating oils, paraffin9Qiquid paraffin, petroleum asphalt
and vaseline, coal tar materials such as coal tar and coal tar

pitch, fatty QignSy ?H%Qdaﬁriéﬁé%r oaéuraléﬂ“éseﬁ%oag d%QEEﬁbed ab&d.. Yybean

oi | and coconut Oi waxes such as tall beeswax, carnauba wax and

l'anolin, fatt )th%%'edSFSBQEréEly used I&ﬂ@@-@&y@qaénepgtﬁbfb&r@éﬂ@ and
stearic acid or netallic salts thereof, synthetic resins such as

petrol eum res|a1$:yclopeneadaéﬂ@e/sm]remet&yaadeﬁéamt'Vcnmmr@yl enes,
ester (EMND) .
5 The constituent units derived from the non-conjugated
polyene are desirably contained in amounts of 0.1 to 10 %
by mol, preferably 0.5 to 7 % by mol, more preferably 1 to
5 % by mol. The ethylene/a—olefin copolymer rubber (E)
containing the constitﬁent units derived from the non-

10 conjugated polyene desirably has an iodine value of 1 to

50, preferably 4 to 40, more preferably 6 to 30.
The ethylene/0-olefin copolymer rubber (E) for use in

the invention has an intrinsic viscosity [n], as measured
in a decalin solvent at 135 °C, of 0.8 toc 5 dl/g,

15 preferably 0.9 to 4 dl/g, more preferably 1.0 to 3 dl/g.
If the intrinsic viscosity [Mn] exceeds 5 dl/g, the
vulcanization rate of the resulting olefin elastomer
composition tends to decrease. If the intrinsic viscosity
[n] is less than 0.8 dl/g, strength properties of the

20 vulcanized product tend to be lowered.

The ethylene/0-olefin copolymer rubber (E) desirably
has a Mooney viscosity MLj,.4(100°C) of 10 to 250, preferably
40 to 150.
When the ethylene/o0-olefin copolymer rubber (E) is
25 added, low-temperature resistance of the vulcanized product

is improved.



pl asticizers such as dioctyl phthalate, dioctyl adipate and 15 dioctyl
sebacate, and further mcrocrystalline waxes, | i qui d pol ybut adi enes or
nodi fi ed products or hydrogenat ed products thereof and liquid

t hi okol s. By the addition of softening agents, el astoner
conpositions excellent in flowability ®fon nolding can be 20 obtained,
but excessive addition thereof nmay reduce the nmechani cal properties of

the resulting COHDQ§§tﬂﬂg“%ulcanizﬁﬁgeag%ﬁgpt ﬁlcghéNéﬁ?Hq§rgg%§?%§§§tusable

in the present I nvention i ncl cunyl” per oxi I - yl
peroxide, (@ Sash NEid Wi ar dbrtbRhy babIADCIOXY ) HiDEARRev2oRs B, Tt hy! -
25 2,5-di-(tert-butyl peroxy)hexyne-3, 1,3-bis(tert-

but yl per oxyi so@ssdwindee naen@amplodeli. s(tert - but yl peroxy) -

3,3,5-trimethyl cycl ohexane, n-butyl-4,4-bis(tert- but yl per oxy)
val erate, benzoyl peroxide, p-chl duwbswiedd product
5 The vulcanized product for forming the vulcanized

molded product having a surface decorative layer according
to the invention can be obtained by wvulcanizing the olefin
elastomer composition comprising the unsaturated olefin
copolymer (A) and the éthylene/d—olefin copolymer rubber

10 (E}, or by vulcanizing the olefin elastomer composition
comprising the unsaturated olefin copolymer (A), the
ethylene/g-olefin copolymer rubber (E) and at least one
compounding ingredient selected from the vulcanizing agenﬁi
(B), the reinforcing agent (C) and the liquid softening

15 agent (D).

In the olefin elastomer composition, the weight ratio
of the unsaturated olefin copolymer (A) to the ethylene/o-
olefin copolymer rubber (E) is in the range of 1/99
((A)/(E)) to 90/10, preferably 2/98 to 80/20, more

20 preferably 2/98 to 70/30.

When the vulcanizing agent (B) is sulfur or a sulfur
compound, it can be used in an amount of usually 0.1 to 10
parts by weight, preferably 0.5 to 5 parts by weight, based
on 100 parts by weight of the total amount of the

25 unsaturated olefin copolymer (A) and the ethylene/o-olefin
copolvmer rubber (E).
When the vulcanizing agent (B) is an organic peroxide,

it can be used in an amount of 0.05 to 15 parts by weight,



135 per oxi de, 2, 4-dichl orobenzoyl peroxide, tert-

but yl per benzoate, tert-butyl peroxyi sopropyl carbonate, di acetyl

per oxi de, |auroyl peroxide and tert-butyl cunyl per oxi de. 5 O
these, preferred are, with respect to odor and scorch stability,
2,5-dinmethyl-2,5-di-(tert- but y@2er oxy) hexane,
2,5-dimethyl-2,5-di-(tert- butylperoxy)hexyne 3 and 1, 3-bis(tert-

butylperoxyliggg epzepe, e '

2, 5-di et hyl gég%?'?eptf utyI peé xt;% Qg}xgi%gﬁe %E& 6{1%0 é%rétssby

i nvention, tH%l%h&aBECtHSVQétgfﬁmﬁﬁﬁnyﬁﬁﬂtm% %Bsatura@@@U@I £fn 0.05 to 2 %
by weight, preferably 0.1 to 1.6 % by wei ght, based on 100 % by wei ght

of the total cobollymer (A) and the ethylene/0-olefin copolymer rubber

(E).
5 The reinforcing agent (C) can be used in an amount of
usually not more than 300 parts by weight, preferably 10 to
300 parts by weight, more preferably 10 to 200 parts by
weight, based on 100 parts by weight of the total amount of
the unsaturated olefin copclymer (A) and the ethylene/o-
10 olefin copolymer rubber (E).

The ligquid softening agent (D) can be used in an
amount of usually not more than 200 parts by weight,
preferably 5 to 200 parts by weight, more preferably 10 t§
150 parts by weight, still more preferably 10 to 100 parts

15 by weight, based on 100 parts by weight of the total amount
of the unsaturated olefin copolymer (A) and the ethylene/o-
olefin copolymer rubber (E).

The olefin elastomer composition can be prepared by

. blending the unsaturated olefin copolymer (A) with the

20 ethylene/a-olefin copolymer rubber (E) and if necessary at
least one compounding ingredient selected from the
vulcanizing agent (B), the reinforcing agent (C) and the
ligquid softening agent (D) and kneading them by a
conventional method, e.g., using an internal mixer such as

25 a Banbury mixer, a kneader or an intermixer.

For preparing a vulcanized product from the olefin
elastomer composition not containing the vulcanizing agent

(B), an unvulcanized compounded rubber (olefin elastomer



per oxi de- deconposi ng polyolefin resin, the 15 ethylene/aromatic vinyl
conpound random copol yner, the per oxi de- crossl i nki ng hydrocar bon
rubber and the peroxide- noncr ossl i nki ng hydrocarbon rubber, as ngjor
conmponent s of the conposition to be subject to crosslinking treatnent.
In the present invention, when the ab®&3e-nentioned 20 conponents are
dynam cal |y heat treated in t he presence of an organi c peroxi de,

I
oxime, o p o oaebGILBEEEE First. askaTen. (Ol B @bt ubeRY Tro
ni t robenzene, ;di Rheays IHas i RfeARd rshaﬁtahyaﬁapm&%@meéémauct is

N, N - m phenyl ene di nal ei m de, or polyfunctional acrylate nononers such
as triallyl cyandanigfedetdnmhienaigl ¥eolh convedlt IBhABGEM e, £43 et hyl ene
gl ycol dinethacryl ate,- pol yet hyl ene gl ycol dinethacryl ate,

trimet hyl ol propascenizing common rubbers. In order to vulcanize the
5 molded product, irradiation with electron rays can be used.
For preparing a vulcanized product from the olefin
elastomer composition containing the vulcanizing agent (B),
an unvulcanized compounded rubber (olefin.elastomer
composition) is first prepared, then thé compounded rubber

10 is molded'into a desired shape, and the molded product is
vulcanized, similarly to a conventional manner for
vulcanizing common rubbers.

In the present invention, to the unvulcanized
compounded rubber can be added rubber compounding

15 ingredients, such as vulcanization accelerators,
vulcanization aids, fillers, tackifiers, anti-aging agents,
foaming agents, processing aids, heat stabilizers,
weathering stabilizers, antistatic agents, colorants,
lubricants, flame retardants and anti-blooming agents,

20 adhesion improvers to improve adhesion to the surface
decorative layer, etc., in addition to the unsaturated
olefin copolymer (A), the ethvlene/o-olefin copolymer
rubber (E), the vulcanizing agent (B), the reinforcing
agent (C) and the liquid softening agent (D), within limits

25 not prejudicial to the objects of the present invention.

Examples of the vulcanization accelerators are those
as previously described. The vulcanization accelerator can

be used in an amount of 1 to 20 parts by weight, preferably



136 trimethacrylate and allyl nethacrylate, and pol yfuncti onal

vi nyl nmononers such as divinyl benzene, vinyl butyrate and Vi nyl
stearate can be added. These compounds can serve to uni f orm and
noder at e crosslinking reaction. 5 O the above-nenti oned conpounds,
most preferred is di vi nyl benzené4ue to the foll owi ng reasons:

D vi nyl benzene can be easily handl ed, has good conpatibility with the

y1 ben ! har s oot ty with
Compound randor 18 PRaba o oighe SR o 100CHREETRL oM ot o

rubber and  the ©a%aRCEAKLAE BPNEEOSSIL Iy d1REIRDRRRE MPREY | (S T OF

conponents of the conposition t e subject to crosslin treat nent,

and has a soland lthz eghgtenenoeslébin cdassiliyimer rubber (E).
Examples of the fillers are those as previously
S5 described. The filler can be used in an amount of usually
not more than 300 parts by weight, preferably 10 to 300
parts by weight, more preferably 10 to 200 parts by weight,
based on 100 parts by weight of the total amount of the
unséturated olefin copolymer (A) and the ethylene/o-olefin

10 copolymer rubber (E).

Examples of the foaming agents are those as previously
described The foaming agent can be used in an amount of
0.5 to 30 parts by weight, preferably 1 to 20 parts by N
weight, based on 100 parts by weight of the total amount of

15 the unsaturated olefin copolymer (A) énd the ethylene/o-
olefin copolymer rubber (E). From the olefin elastomer
composition containing the foaming agent in this amount, a
foamed product having an apparent specific gravity of 0.03
to 0.8 g/cm® can be obtained.

20 A foaming aid can be used in combination with the
foaming agent. When the foaming aid is used in
combination, various effects such as lowering of
decomposition temperature of the foaming agent,
acceleration of decomposition thereof -and uniformity of the

25 resulting foam can be obtained. Examples of the foaming
aids include organic acids, such as salicylic acid,
phthalic acid, stearic acid and oxalic acid; and urea or

its derivatives. The foaming aid can be used in an amount



peroxide to function as a dispersing agent for the organic 15 peroxide,

wher eby crosslinking reaction can be perforned uniformy to yield
pol yol ef i n el ast omer conpositions having good bal ance bet ween
flowabi lity and physical properties. It is preferred to use the
per oxi de- crossl i nki ng auxiliary a@ént, the pol yfunctional acrylate

gnnoner and h20 polyfunctional vi nyl nmononmer in an anmount of 0.05 to 3 %
y wei ght rt| 1.t0 2.% by h ot al
anount of the %%n@b lq g SHH] 8%5%9 KF% crosgfﬁﬁgi%% 5 gfﬁ%n?§ The
use of more tha&%ﬁ) *}é(a QEstirE]!g REL adcgf %dt%'il aﬂoaﬂislbfary

agent, the yfuncti ona acr Pars NONe nd pol yfunctional vinyl

nononer may caﬂﬁ@_ﬂhmﬁﬁe@%&eﬁw copalipher VApnahdieche ethylgaei/o-
peroxide is used in a l.arger anount, the crosslinking reaction may

proceed too faéief£hr65§5ﬁyﬁé% rubber (E).

5 As the processing aids, those generally added to
rubbers can be widely employed. Examples of the processing
aids include higher fatty acids, éuch as ricinoleic acid,
stearic acid, palmitic acid and lauric acid; salts of
higher fatty acids, such as barium stearate, zinc stearate

10 and calcium stearate; and esters of higher fatty acids.
The processing aid can be used in an amount of not more
than 10 parts by weight, preferably not more than 5 parts
by weight, based on 100 parts by weight of the total amouﬁf
of the unsaturated olefin copolymer (A) and the ethylene/o-
15 olefin copolymer rubber (E).

The adhesion improver serves to improve adhesion
properties of the vulcanized product to the decorative
layer such as a coéting film, and is, for example, an
organotin compound, a tertiary amine compound, a hydroxyl

20 group-containing (co)polymer or a metallic hydroxide.

Examples of organotin compounds are those as
previously described. The organotin compound can be used
iﬁ an amount of 0.01 to 10 parts by weight, preferably 0.1
to 5 parts by weight, based on 100 parts by weight of the

25 total amount of the unsaturated olefin copolymer (A) and
the ethylene/d-olefin copolymer rubber (E).
Examples of the tertiary amine compounds are those as

previously described. The tertiary amine compound can be



137 crosslinked pol yol efin el astomer conpositions having poor
flowability. On the other hand, when the organic peroxide Is used in a
smal | er anmount, the peroxide-crosslinking auxiliary agent, the

pol yfunctional acrylate nonomer and 5 pol yfunctional vinyl nononer may
remain unreacted in partially cr@8slinked pol yol efin el astoner
conpositions so that the partially crosslinked conpositions nay

under go %Qﬁ‘%‘ls ah“?RBBRErZHE] rt?o”%{q]g;ea%ttshio Qe Xgij}g Pprefera

and nol di ng t e cOMnMposi U1 oNns ere ore peroX des r 0ss

auxi | iary agenips ftb,e SpBEli‘f:E”B&'v?é‘féh@CfBéM on, 100”BQQHErb9Welght of

pol yfunctional vinyl nonomer ‘shoul'd not be use I N excess

It is preferra@ thakit aﬁodﬁaaaf%ﬁ@améa@ﬁtaﬂaa oqteftihecopolymer (a)
and the ethylene/0-olefin copolymer rubber (E).

I ng

5 Examples of the hydroxyl group-containing (co)polymers
are those as previously described. The hydroxyl group-
containing (co)polymer can be used in an amount of 0.5 to
20 parts by weight, preferably 1 to 15 parts by weight,
based on 100 parts by weight of the total amount of the

10 unsaturated olefin copolymer (A) and the ethylene/¢-olefin
copolymer rubber (E).

Examples of the metallic hydroxides are those as
previously described. The metallic hydroxide can be used.-
in an amount of 20 to 200 parts by weight, preferably 20 to

15 150 parts by weight, more preferably 50 to 150 parts by
weight, based on 100 parts by weight of the total amount of
the unsaturated olefin copolymer (A} and the ethylene/o.-
olefin copolymer rubber (E).

There is no specific limitation on the process for

20 preparing the vulcanized product. For example, the
following process is employable.

In a mixer such as a Banbury mixer, the unsaturated
olefin copolymer (A), the ethylene/t-olefin copolymer
rubber (E), and if necessary, the filler (C), the liquid

25 softening agent (D).and other rubber compounding
ingredients are kneaded at a temperature of 80 to 170 °C
for a period of 3 to 10 minutes. Then, using rolls such as

open rolls, the vulcanizing agent (B) and if necessary the



conpositions is carried out in a non-open type apparatus 15 and in an

at nosphere of an inert gas such as nitrogen, at a t'enperature
generally in the range of froma nelting point of the thernoplastic
resin to 300 [err]C, for 1 to 10 m nutes, at shearing rate in the

range of 500 to 10,000 sec[err]. Non- 97 open type apparatuses preferably
used include mxing rolls, 20 intensive mxers such as Banbury m xers and

kneader s, andyy1candhBolsn SEEEN Paddll BrACLANCEX LHESERe mixture igTn®
yol e e

t her nopl astic po I'n el astoner conposition according to

present invenihap3ednat VAt 611 CURYd R UME of 40 RBOYS- FENid0neheilyene
polynmer generally in an anount of 1 25 to 15 parts by weight, preferably

5 to 10 partsolByswebght , minutedaFesl 10veE0ByP200 31 Ry, Web Piterird ey el ast omer
conposi tion. Because of its inproving effect 1n coating properties,
t he use oahvtubeasiyed®neomfurtd rabpeel ehr ele form of a ribbon or a
5 sheet. When the kneading temperature in the internal mixer
is low, the vulcanizing agent (B}, the vulcanization
accelerator and the foaming agent can be kneaded at the
same time.
The unvulcanized compounded rubber is then molded into
10 a desired shape by means of an extrusion molding machine, a
calender roll or a press. Simultaneously with the molding,
the compounded rubber is heated at a temperature of 150 to
270 °C for a period of 1 to 30 minutes, or after the .
molding, the molded product is introduced into a vulcanizer
15  and heated at a temperature of 150 to 270 °C for a period
of 1 to 30 minutes, to obtain a vulcanized product. In the
vulcanization, a mold may be or may not be used. In case
where the mold is not used, the vulcanization is generally
carried out continuously. For heating to effect the
20 vulcanization, various heating means, such as hot air,
glass bead fluidized bed, UHF (ultra high frequency
electromagnetic wave) and steam (heating bath), can be
employed.
For preparing the vulcanized product utilizing
25 irradiation with electron rays, the following process can
be employed. In a'mixer such as a Banbury mixer, the

unsaturated olefin copolymer (A), the ethylene/0-olefin

copolymer rubber (E), and if necessary, the filler (C), the



138 It is inportant in the present invention that the

anount of the ethylene/aromatic vinyl conpound random copolynmer in

t he above-nenti oned thernoplastic resin conposition or el astoner
conposition is in the range of 1 5to 70 % by weight, preferably 3 to 50
% by wei ght, nore ~preferably 5 98 40 % by wei ght, particularly
preferably 10 to 30 % by wei ght. When the ethyl ene/aromatic vinyl

conpound randp{&%@g&@@nfihgc%‘%ﬁtt ?BF LhE SOAME LG cgﬂﬁfgnd\%ﬁ%n t he

conposi ti on nay have insu ent coating properties, and
copol ymer is imgfedivdtd REAROMAdLANEE. al BEmperatufOPOH It 17RY °Bave

I nsufficient strength, heat resistance or chem cal resistance.
The above- menfénepddirare 3stbC10eniMESHIPOSIHdON using rolls such as
open rolls, the kneadate is further kneaded at a roll
5 temperature of 4d to 80 °C for a period of 5 to 30 minutes,
followed by rolling, to prepare an unvulcanized compounded
rubber in the form of a ribbon or a sheet. The
unvulcanized compounded rubber is thgn molded into a
desired shape by means of an extrusion molding machine, a
10 calender roll or a press, and the molded product is
irradiated with electrog rays to obtain a vulcanized
product. It is desired that the molded product is
irradiated with electron rays having energy of 0.1 to 10
MeV (megaelectron volt), preferably 0.3 to 2 MeV, in such a
15 manner that the absorbed dose becomes 0.5 to 35 Mrad
(megarad), preferably 0.5 to 10 Mrad.

The vulcanized molded product having a surface
decorative layer according to the invention can be obtained
by forming a decorative layer on the surface of the

20 vulcanized product obtained above. The decorative layer
can be formed by coating the surface of the wvulcanized
product or combining another member such as a metal or a
resin with the wvulcanized product using an adhesive. It is
also possible that the decorative layer is formed on the

25 unvulcanized compounded rubber and then the compounded
rubber is vulcanized to obtain a vulcanized molded product.

As the coatings to coat the surface of the vulcanized

product or the unvulcanized compounded rubber, those



and el astoner conposition according to the present 15 invention can be
prepared by bl ending the above-nenti oned conponent's using a m xer
such as a tunbling m xer, a ribbon bl ender and a Henshel m xer and
then nelt kneadi ng. Usabl e appar atuses for kneadi ng include m xing
rolls, intensive m xers (such a®99Banbury mi xers and kneaders) and
single 20 screw or twin screw extruders and non-open type apparat uses

emporat ur o of “TESTY ST T oror ePabyRIne " AT brcteRy U 7
to 10 m nut escodBendd ChBIRIRS bnf ok AcCOEROS! b A arf epolhasbOIR!

conposition thus obtained are usually pelletized and then nolded into
mol ded producésa®inglesd el yadaaees rl¥in coatiDhdlj Ngh PIARARSRS regavent i onal |y

enployed in the art of- t hernopl astic resin and el astoner conpositions,
for exanple coating, an alkyd resin coating, a melamine resin coating
5 and a silicone resin coating.

Of the above coatings, preferable are the acrylic
resin coating, the melamine resin coating, the polyester
resin coating and the urethane resin coating, because the
resulting coating f£ilms have exceilent adhesion properties.

10 pParticularly preferable is the urethane resin coating,
because the resulting coating film has excellent adhesion
properties.

Application of the coating can be performed by any of.-
sprayving, brushing and roller coating.

15 There is no specific limitation on the thickness of
the coating film, and the thickness can be varied depending
on the intended use of the molded product, but in general,
the thickness is in the range of usually about 1 to 500 um.

The vulcanized molded product having a surface

20 decorative layer according to the invention can be used for
automotive industrial parts such as weatherstrips, door
glass run channels and window frames, and buiiding
materials such as glazing gaskets, joint gaskets and air-
tight gaskets. When the vulcanized molded product is a

25 foamed one, it can be used as a heat insulating material, a

cushioning material, a sealing material or the like.



139 by injection nolding, extrusion nolding, blow nolding and
calender nolding. It is preferred to enploy injection - nmol di ng. The
t hernopl astic resin conposition and el ast oner conposition of the
present invention exhibit excellent 5 nol dability. Mol ded
products prepared fromthe thernoplasiQ@ resin conposition and

el ast onmer conposition according to the present invention exhibit

Fesin coat i ngs.  Thevehly’ S ialea, merdeHoBt FRNE: ‘it ARePRPEaeE iR 11 1 e
generally — reinSAJORS ACLABCINROLYLEQEANRIEE itk RR! ¥@! afi0TPOUNS,
I ncl ude one-pack and two-pack type coatlngs and al so“powder coati ngs
conpri si ng bl ogkesh brfdc plor3 cibhCarB! §88cribed.
The coated molded product of a thermoplastic resin
S composition according to the invention comprises a molded
product of a thermoplastic resin composition and a.coating
film formed on the molded product, said thermoplastic resin
composition comprising an ethylene/aromatic vinyl compound
random copolymer and another thermoplastic resin. The
10 coated molded product of an elastomer composition according
to the invention comprises a molded product of an elastomer
composition and a coating film formed on the molded
product, said elastomer composition comprising an
ethylene/aromatic vinyl compound random copolymer and an
15 elastomer.
Ethvlene/aromatic vinyl compound random copolymer
The ethylene/aromatic vinyl compound random copolymer
for use in the invention is a random copolymer of ethylene
and an aromatic vinyl compound. In the ethylene/aromatic
20 vinyl compound copolymer, the amount of constituent units
derived from ethylene is in the range of 50 to 99 % by mol,
preferably 60 to 97 % by mol, more preferably 80 to 95 % by
mol; and the amount of constituent units derived from the
aromatic vinyl compound is in the range of 1 to 50 % by
25 mol, preferably 3 to 40 % by mol, more preferably 5 to 20 %
by meol.
When the amount of the constituent units derived from

the aromatic vinyl compound is smaller than the lower limit



products formed fromthe thernoplastic resin conposition 15 and el astoner

conposition of the present invention have good conpatibility with any
one of these urethane resin coat i ngs. The amino resin
coatings include nelam ne resin, benzoguanam ne resin and urea resin
coatings. Fromthese 20 coatings, tOdting filns are forned in such a way
t hat an am no group containing starting material is reacted with an

al dehyde conp hi . ' N0 ' | s

ubj oot od o Sartd GiRhE FehoR | SARLLLERTIELNG TR che xellLERRUT o oups

which in tur ”tﬂ@ﬁ%%l"géélé‘ﬂ%ﬁﬁYCoﬁﬁosﬂﬁ%kpSﬁlﬂgellladsqﬁgﬂ'{%ﬁggmgpgié‘ﬂﬂgtfcf(esi n

coatings can be use in conbination wth ( astic yd
resins, oil- the cddt9aAlfiveh HBG BE. 18kbred@r Nivgles t1RCabluAL" 881 PRe €POXY

resins or epoxy/ester -resins.
- constituent units derived from the aromatic vinyl compound
S is larger than the upper limit of the above range,
compatibility with the other thermoplastic resin or the
elastomer may be lowered and gasoline resistance of the
resulting thermoplastic resin composition or elastomer
composition may alsoc be lowered.

10 Examples of the aromatic vinyl compounds include
styrene; mono- or polyalkylstyrenes, such as o-
methylstyreﬁe, m-methylstyrene, p-methylstyrene, o,p-
dimethylstyrene, o-ethylstyrene, m-ethylstyrene and p-
ethylstyrene; functional group-containing styrene

15 derivatives, such as methoxystyrene, ethoxystyrene,
vinylbenzoic acid, methyl vinylbenzoate, vinylbenzyl
acetate, hydroxystyrene, o-chlorostyrene, p—chloréstyrene
and divinylbenzene; and 3-phenylpropylene, 4-phenylbutene,
and o-methylstyrene. Of these, styrene is preferable.

20 In the ethylene/aromatic vinyl compound random
copolymer, o-olefins other than ethylene and the aromatic
vinyl compound may be copolymerized. Examples of the-a—
olefins include o-olefins of 3 to 20 carbon atoms, such as
propylene, l-butene, 3-methyl-l-butene, 4-methyl-l-butene,

25 1-pentene, l-hexene, 4-methyl-l-pentene, l-heptene, 1-
octene, l-nonene, l-decene, l-undecene, l-dodecene, 1-

tridecene, l-tetradecene, l-pentadecene, l-hexadecene, 1-



140 These coatings or other surface treating agents can be
applied by conventionally enployed coating nethods, for- exanpl e usi ng
spry guns, blushes and roll coaters. The t hi ckness of coating filns
may vary dependi ng on purposes 5 of nol ded products w thout any
particular Iimtation and is © ger@2ally in the range of 1 [err]mto 500
[err]mafter drying. From anong t he above-nenti oned coati ngs,

by vy of | el ohIG LLRCULEL NS LR S0RLLAG, LEccatnbe appl i ed

10 in such a nner as’i Ius f or med

fromthe therfAydeasi-idletanisncaanBesisé@ns iy or irﬁ!c@ﬁwﬁa&ieﬁnpos! tion
according to the present invention is washed with water and with a

comon industrial Metegerhylene/aromatic vinyl compound random

copolymer, the amount of the constituent units derived from
S5 the 0-olefin of 3 to 20 carbon atoms is desirably in the
range of 0 to 30 % by mol, preferably 0.05 to 30 % by mol,
with the proviso that the total amount of the constituent
units de;ived from ethylene and the constituent units
derived from the @-olefin of 3 to 20.carbon atoms is in the

10 range of 50 to 99 % by mol.

In the ethylene/aromatic vinyl compound random
copolymer, other monomers such as non-conjugated dienes may
be copolymerized. Examples of the non-conjugated dienes -
include 1,4-pentadiene, 1,4-hexadiene, 4-methvl-1,5-

15 heptadiene, S-methylene-2-norbornene, 5-ethylidene-2-
norbornene, 5-isopropenyl-2-norbornene, 2,5-norbornadiene,
1,6-cyclooctadiene, 2-ethylene-2,5-norbornadiene, 2-
isopropenyl-2, 5-norbornadiene, dicyclopentadiene, 1,6-
octadiene, 1,7-octadiene, tricyclcopentadiene, and esters of

20 dihydrodicyclopentadienyloxyethylene and unsaturated
carboxylic acids, e.g., acrylic acid, methacrylic acid,
itaconic acid, maleic acid and fumaric acid. These non-
conjugated dienes can be used singly or in combination.

The ethylene/aromatic vinyl compound random copolymer

25 desirably has a melt index (MI, 190 °C) of 0.01 to 100
dl/g, preferably 0.1 to 50 dl/g, mofe préferably 1 to 30
dl/g, a density of 0.87 to 0.98 g/cm3, preferably 0.89 to

0.95 g/cm’, more preferably 0.91 to 0.94 g/cm3, a melting



each at |east one tine, and then further washed with water, 15 followed
by drying with heat. Nanely, it is noted that in order to apply the
coating to the nol ded product forned fromthe thernoplastic resin
conposition and el ast oner conposition according to the present
i nvention, t-he washing (surface ¥02at ment) of the nolded product with
vapor of an 20 chlorinated solvent conventionally required is not always
necessary. Af%g& dr ¥iengokhgs £9e€E£HQE£§RC tPﬁduéeégégﬁal inid-£Si N coating
t ' ol'T'owed ea}ln

can be applie ereto, I'f necessary, f gLyTo forma

ti fil h : | r esul.ii | { | has
coating film glahieel! 8YNRDBay aiffRRtImelS," 62 ha%ﬂ%ﬁgﬁa?%ggéﬂfég}

very good adhesion 25 to the nolded product even nat ed
sol vent wapeE peshePgols @AY tafh MI of the efhiDessfasbhadie yiphded
products obtained fromthe el ast omer conposition have not al ways

sufficient abrampoond random copolymer is higher than the MI of the
5 thermoplastic resin, because the.ethylene/aromatic vinyl
compound random copolymer is unevenly distributed on the
surface of the molded product to improve the coating
properties of the molded product.
In the ethylene/aromatic vinyl compound random

10 copolymer for use in the invention, the proportion of the
sequences of two constituent units derived from the
aromatic vinyl compound to all the constituent units
derived from the aromatic vinyl compound is desired to be-
not more than 1 %, preferably not more than 0.1 %. The

15 proportion of the sequences of two constituent units
derived from the aromatic vinyl compound can be determined
by means of 13C-NMR.

Next, the process for preparing the ethylene/aromatic
vinyl compound random copolymer is described.

20 The ethylene/aromatic vinyl compound random copolymer
for use in the invention can be prepared by copolymerizing
ethylene, the arométic vinyl compound, and if necessary, an
o-olefin of 3 to 20 carbon atoms, in the presence of, for
example, a metallocene catalyst.

25 As the metallocene catalyst, various metallocene type
catalysts, for example, those as previously described,
those conventionally used as single site catalysts and

analogues thereof, can be employed without specific



141 resi stance and scratch resistance, their appearance and

physi cal properties of their surfaces can extrenely be - I mproved by
application of the coating thereto so that coat ed products varlously
desi gned can be obt ai ned. 5 The coated products of the

t hernopl astic resin conposition Ml the coated products of the

el ast oner conposi tion according to the present invention can wdely

be used for vapi 'nalt%t&%posgﬁ gestiethdd, he LRt bBiprising@npl e
aut onobi | e parts, notorbike parts, electric 10~ equi prent parts, products

for daily use,méﬁawﬂoc@ﬂal Beﬁ%bﬂﬂd (a) S GaRsigitdbnoRelal el tedissigisier al
engi neering materi al s, usi ness and i nformati on processi ng machi nes,
packagi ng méﬁllerdoﬁlb&undpoéhd &0 Odhsgarfodl uEdiuma bxggaoppeahd el )
and/or an ionizing ionic compound (b-2) is preferably
S employed.
The metallocene compound (a) is, for example, a
metallocene compound of a transition metal selected from

Group 4 of the periodic table, which is represented by the

following formula (1).
10 M4L3y (1)

In the formula (1), M% is a transition metal selected
from elements of Group 4 of the periodic table, e.g., .
zirconium, titanium or hafnium, and x is a valence of the
15 transition metal.
13 is a ligand coordinated to the transition metal.
At least one ligand L3 is a ligand having a
cyclopentadienyl skeleton which may have a subétituent.
Examples of the ligands having a cyclopentadienyl
20 skeleton include alkyl or cycloalkyl substituted
cyclopentadienyl groups, such as cyclopentadienyl,
methylcyclopentadienyl, ethylcyclopentadienyl, n- or i-
propyvlecyclopentadienyl, n-, i-, sec- or t-
butylcyclopentadienyl, hexylcyclopentadienyl,
25 octylcyclopentadienyl, dimethylcyclopentadienyl,
trimethvlcyclopentadienyl, tetramethylcyclopentadienyl,
pentamethylcyclopentadienyl, methylethylcyclopentadienyl,

methylpropylcyclopentadienyl, methylbutylcyclopentadienyl,



instruments. 15 EFFECT OF THE | NVENTI ON

The vul cani zed nol ded product having a surface decorative | ayer
according to the present invention exhi bits excel |l ent adhesion to the
surface decorative layer 20 and also excellent mechanical strength.

The coated product of the thernopl asl0b resin conposi tion nol ded
product and the coated product of the el ast oner conposition nol ded

b osct 25O ROR Byt po 8388k 100 L S R EREBhy eSO
EXAMPLE ethylbutylcyclopentadienyl, ethylhexylcyclopentadienyl and
methylcyclohexylcyclopentadienyl. Further, an indenyl
group, a 4,5,6,7-tetrahydroindenyl group and a fluorenyl
5 group can be also mentioned.
These groups may be substituted with halogen atoms or
trialkylsilyl groups.
Of the above ligands, particularly preferred are alkyl
substituted cyélopentédienyl groups.

10 : When the compound represented by the formula (1) has
two or more ligands L3 having a cyclopentadienyl skeleton,
two of the ligands having a cyclopentadienyl skeleton may
be bonded to each other to form a bridge type metallocene‘~
compound through an alkylene group such as ethylene or

15 propylene, a substituted alkylene group such as
isopropylidene and diphenylmethylene, a silylene group, or
a substituted silylene group such as dimethylsilylene,
diphenylsilylene or methylphenylsilylene.

Examples of L3 other than the ligand having a

20 cyclopentadienyl skeleton include a hydrocarbon group of 1
to 12 carbon atoms, an alkoxyl group, an aryloxy group, a
sulfonic acid-containing group (-SO3R2), a halogen atom or
hydrogen étom, where R2 is an alkyl group, an alkyl group
substituted with a halogen atom, an aryl group, or an aryl

25 group substituted with a halogen atom or an alkyl group.

Examples of the hydrocarbon groups of 1 to 12 carbon

atoms include alkyl groups, cycloalkyl groups, aryl groups



142 " The present invention is further described with

reference to the foll ow ng exanples, but it should be - construed that
invention is in no way limted to those exanpl es. 5 The

foll owi ng neasuring nethod were used in Exanpl es and Cbnparatlve
Exanpl es. (For Exanples 1-16 hO6 Conparative Exanpl es 1-4) 10
Tensi |l e Test A vul cani zed sheet was punched out to prepare
dunbbel | p 3 ccording to
t he met hod descr%%gg én fﬂgL%E63§OE¥ §§%%ié%fi€eq%§%%$§%h b8 test was

carried out upsefiddwitest conditions of a
alkyl groups, such as methyl, ethyl, n-propvl,
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, pentyl,
5  hexyl, octyl, decyl and dodecyl;
cycloalkyl groups, such as cyclopentyl and cyclohexyl;
aryl groups, such as phenyl and tolyl; and
aralkyl group, such as benzyl and neophyl.
Examples of the alkoxy groups include.methoxy, ethoxy,
10 n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, t-
butoxy, pentoxy, hexoxy and octoxy.
The aryloxy group is, for example, phenoxy.
Examples of the sulfonic acid-containing group (-
- 803R?) include methanesulfonato, p-toluenesulfonato,
15 trifluoromethansulfonate and p-chlorobenzenesulfonato.
Examples of the halogen atoms include fluorine,
chlorine, bromine and iodine.
The metallocene compound of the above formula (1)
wherein the valence of the transition metal is 4 is more

20 specifically represented by the following formula (2):
R2xR3;R4,R5 M4 (2)

wherein M? is the above-mentioned transition metal,

25 preferably zirconium or titanium, R2 is a group (ligand)
having a cyclopentadienyl skeleton, R3, R% and R5 are the
same or different and each a group having a

cyclopentadienyl skeleton or the same as L3 other than the



15 tenperature of 25 [err]C and a stress rate of 500 mmimn to

nmeasure tensile strength (TB) and tensile elongation at - break (EB)

Har dness Test 20 According to JI'S K 6301, spring hardness (HS: JI'S
A har dness) was neasur ed. Adhesi on Test of Coating Film
Two vul cani zed plate speci mens havingl@7coating film 25 of an about 100
[err]mthickness were prepared. Both specinens were bonded with an

opposed to ¢ het St R, s evetBBEkcadionth IR 1B BBTRRERE "2 10
width vere cutfffula (1), k is an integer of not less than 1, and
k+1l+m+n =_4.
The metallocene compound of-bridge type is, for
5 example, a metallocene compound represented by any of the
aforesaid formulas [A] to [D].
In the present invention, a metallocene compound

represented by the following formula (3) is also employable

as the metallocene compound (a).

10
L4M521, (3)
wherein M3 is a metal of Group 4 or lanthanide series of
the periodic table;
15 L* is a derivative of a delocalized ®-bonded group and

imparts a restraint geometric shape to the active site of
the metal M3; and

each Z! may be the same or different and is a hydrogen
atom, a halogen atom, or a hydrocarbon group, a silyl group

20 or a germyl group having up to 20 carbon, silicon or

germanium atoms.

Of the metallocene compounds (a) represented by the
formula (3), preferable is a metallocene compound

represented by the following formula (4).

25



143 fromthe bonded speci nen. The peel strength was neasured

using a tensile tester by peeling in the direction of 90- degrees at a
rate of 200 rmi m n. 5 Conpr essi on Set Test The
conpression set (CS) was neasured for specinens whi ch were heat aged
at 100 [err]C for 22 hours according 108 JI'S K 6301. 10 (For
Exanpl es 17-27 and Conparative Exanpl es 5-8) Cross-Cut Test

On the surface of a coat speci nen, ;% | i nes parall el to one anot her

were drawn with a siifLs-edgEd‘raZUr ¥

cp———

(Zl)z (4)

In the formula (4), M° is titanium, zirconium or
hafnium, and Z! is the same as above.

5. Cp is a cyclopentadienyl group, a substituted
cyclopentadienyl group or a derivative thereof which is 7n-
bonded to M® in an 5 bonding mode.

Wl is oxygen, sulfur, boron, an element of Group 14 of
the periodic table or a group containing any of these

10 elements.

V! is a ligand containing nitrogen, phosphorus, oxygen
or sulfur.

Wl and V! may form together a condensed ring.
Further, Cp and W! may form together a condensed ring.

15 Examples oflpreferfed groups indicated by Cp in the
formula (4) include a cyclopentadienyl group, an indenyl
group, a fluorenyl group and saturated derivatives thereof
which form a ring structure with the metal atom (M5). Each
carbon atom in the cyclopentadienyl group may be

20 substituted or unsubstituted with the same or a different
group selected from the group consisting of hydrocarbyl
groups, substitufed—hydrocarbyl groups wherein one or more
hydrogen atoms is replaced by a halogen atom, hydrocarbyl -

substituted metalloid groups wherein the metalloid is



15 intervals of 2 mmand, at right angles to these |ines, further 11
| ines parallel to one another were drawn at intervals of 2 nmmto form
100 cross cuts. An adhesive tape (JI'S Z 1522) was put on the cross
cuts with pressure to adhere well thereto. After the tape was peel ed
off upward 20 at a dash, the statel@® the cross cuts was inspected and
the nunber.of cross cuts remaining on the specinen w thout peel ed of f
wer e count ed. a [.an lpl] ST a 1,5;
aut ocl ave tho'c"reolueé:htle)?jl Elrf?’g‘eg'%\g’mh?hlgx nkl?? ng)%%lg),dl&& a%#géf % ol %%‘?1%‘?{% m
styrene and 548 df more shrsthyhifesansy widutnch Foranadicanes(EMWD) were
I ntroduced, ~ followed by feeding propylene so that the pressure becane
system. The preferred hydrocarbyl and substituted-

of

hydrocarbyl groups, which may be substituted for at least

5 one hydrogen atom in the cyclopenttadienyl group, contain 1
to 20 carbon atoms, and include straight and branched alkyl
groups, cyclic hydrocarbon groups, alkyl-substituted cyclic
hydrocarbon groups, aromatic groups and alkyl-substituted
aromatic groups. Examples of the preferred organometalloid

10 groups include mono-, di- and tri-substituted
organometalloid groups of Group 14 elements, wherein each
of the hydrocarbyl groups contains 1 to 20 carbon atoms.
More particularly, the preferred organometa}loid groups
include trimethylsilyl, triethylsilyl, ethyvldimethylsilyl,

15 methyldiethylsilyl, phenyldimethylsilyl,
methyldiphenylsilyl, triphenvlsilyl, triphenylgermyl and
trimethylgermyl.

Examples of the groups indicated by Z! in the formula
{4) include hydride, halo, alkyl, silyl, germyl, aryl,

20 amide, aryloxy, alkoxy, phosphide, sulfide, acfl, pseudo
halide such as cyanide, azide, etc., acetylacetonate, etc.,
and a combination thereof. The groups indicated by z! may
be the same or different.

As the metallocene compound (a), the metallocene

25 compound represented by the formula (3) is particularly
preferable from the viewpoints of polymerization activity
as well as transparency, rigidity, heat resistance and

impact resistance of the molded product. The metallocene



144 3.2 kg/cnferr]. The systemin the autoclave was then heated to
50 [err]C while stirring and ethylene was fed so that the - pressure
becanme 10 kg/cnferr]. Separately, 9.2 nmol of nethyl al um noxane
(Toso Aczo, 3 % by weight solution in tol uene) 5 and 0.018 nmol of

(di met hyl (tert-butyl am de) (tetranet hyl}0

[err]-cycl opent adi enyl ) sil ane)di chloride titani um synthesi zed by a

known met hod ' LT [ 0 tor f " .. 10 prepare
a m xed sol ut }é%%ls\?ﬁ%l &g?% &gzs ﬁ%@lﬁr@d alrbg’t%%ogﬁgegét ég?ﬂes%?ﬁi&grgar\e/zu{ o]
initiate the poywiRLRtFahion. 10 The polynerization was perforned for 30

m nutes by continuously feeding ethylene to keep the pressure of
pol yneri zation sys{re gabtd P $@étd Romptunko| (WY EbZaLEENi NBGhe invdriiignnat ed

by adding 5 m of nethanol. After the end of pol ynerization, 1 liter
of methanol waayaddedileotédewith a hydrocarbon or a halogenated
5 hydrocarbon prior to use.

Next, the organocaluminum oxy-compound (b-1) and the
ionizing ionic comppund (b-2), which are used for forming
the metallocene catalyst, are described.

The organocaluminum oxy-compound (b-1) for use in the

10 invention may be aluminoxane conventionally known or a
benzene-insoluble organocaluminum oxy-compound exemplified
in Japanese Patent Laid-Open Publication No. 78687/1990.

The aluminoxane can be prepared by, for example, the.
following processes, and is generally recovered in the form

15 of a hydrocarbon solvent solution.

(1) An organcaluminum compound such as
trialkylaluminum is added to an aromatic hydrocarbon
solvent suspension of a compound containing adsorbed water
or a salt containing water of crystallization, e.g.,

20 magnesium chloride hydrate, copper sulfate hydrate,
aluminum sulfate hydrate, nickel sulfate hydrate or cerous
chloride hydrate, so as to allow the organcaluminum
compound to react with the adsorbed water or the water of
crystallization, followed by recovering aluminoxane as its

25 aromatic hydrocarbon solvent solution.

(2) Water, ice or water vapor is allowed to directly
act on an organocaluminum compound such as trialkylaluminum

in a medium such as benzéne, toluene, ethyl ether or



15 polyner solution to precipitate a polyner which was washed tw ce
with 1 liter of nethanol, followed by drying at 130 " Jerr]C for 12
hours under reduced pressure. An et hyl ene/ propyl ene/ st yr ene/ EMND
copol ymer (Copol ynmer (a)) was obtained in a yield of 24 g, in which
the nolar ratio 20 of constituent dilils fromethylene to constituent
units from propyl ene (ethyl ene/ propyl ene) was 73/ 27 and the nol ar

ratio of the tQ:alnohe6paekh! UEST1AUS S &%@(;g,tfe%}lgggl&nﬂmxine dd ¥Ps

propyl ene to constituent unifs Tromstyrene

propyl ene/ st yLeRghc1BSLI8Ld0a o SORRIMTEL1RRd0AN 25 i odine value of 15
and an intrinsic viscosity [[err]] of 2.8 dl /g as neasured in decline
at 135 [err]C (3) Pr gRap a§aedh FeEHINE cdmpound such as
trialkylaluminum'is allowed to react with an organotin
5 oxide such as dimethyltin oxide or dibutyltin oxide in a
hydrocarbon medium such as decane, benzene or toluene.
Examples of the ionizing ionic compounds (b-2)
includes Lewis acid, ionic compounds, borane compounds and
carborane compounds. These ionized ionic-compounds (b-2)
10 are described in National Publications of international
Patent No. 501950/1989 and No. 502036/1989, Japanese Patent
Laid-Open Publications No. 179005/1991, No. 179006/1991,
No. 207703/1991 and No. 207704/1991, and U.S. Patent No.
5,321,106.
15 The Lewis acid used as the ionizing ionic compound (b-
2) is, for example, a compound represented by the formula
BR3 (where each R is the same or different, and is a phenyl
group which may have a substituent such as fluorine, methyl
or trifluoromethyl, or fluorine. Examples of such
20 compounds include trifluoroboron, triphenylboron, tris(4-
fluorophenyl)boron, tris(3,5-difluorophenyl)boron, tris(4-
fluoromethylphenyl)boron and tris{pentaflucrophenyl)boron.
The ionic compound used as the ionizing ionic compound
{(b-2) is a salt comprising a cationic compound and an
25 anionic compound. The anion reacts with the metallocene
compound {a) to render the metallocene compound (a)
cationic and to form an ion pair, whereby the transition

metal cation species is stabilized. Examples of such



145 . To a 1.5-liter autoclave thoroughly purged wth

nitrogen, 430 m of toluene, 40 m of styrene and 4.5 nml of EMND wer e
i ntroduced, followed by feeding 1-butene so that t he pressure becane
2.0 kg/cnferr]. The systemin the 5 autoclave was then heated to 50
[err]C while stirring and et hyl 832 was fed so that the pressure
becane 10 kg/cnferr]. The pol yneri zation was perforned in the

sane manner ns L FIED U G FAATBL a8 500N | Mg Bl ERRE IR |

as__.
conti nuously 2070 keepl%fe pressure of “poryneri zati oh

kg/cnferr]. A@gxﬁﬁ@dﬁ&%{ijdrp%g@grﬁhﬁﬁﬁﬂ%%ﬂ) c\:l\%rf\pc%urtﬁﬁpeﬂhwr (Copol yner

(b)) was obtain In ayleld 23740, In e nmolar ratio of
constituent unpiSeérHMEtdNE @B ons whikR §P8SEI&eNfe NI, @igl- but ene

(ethyl ene/ 1-butene) was 80/ 20 and the nolar ratio of the total of
constituent unst8bilize the transition metal cation species. Examples of
5 the cations include metallic cation, organometallic cation,
carbonium cation, tropylium cation, oxonium cation,
sulfonium cation, phosphonium cation and ammonium cation.
In more detail; there can be mentioned triphenylcarbenium
cation, ﬁributylammonium catioﬁ, N,N-dimethylammonium
10 cation, ferrocenium cation and the like.

Of these, preferable are the ionic compounds
comprising a boron compound as the anionic compound,
including for example, trialkyl-substituted ammonium salté,
N,N, -dialkylanilinium salts dialkylammonium salts and

15 triarylphosphonium salts thereof.

Examples of the trialkyl-substituted ammonium salts
include triethylammoniumtetra (phenyl)boron,
tripropvlammoniumtetra (phenyl)boron, tri{n-
butylfammoniumtetra(phenyl)boron and

20 trimethylammoniumtetra (p-tolyl)boron.

Examples of the N,N,-dialkylanilinium salts include
N,N-dimethylaniliniumtetra (phenyl)boron.

Examples of the dialkylammonium salts include di(n-
propyl)ammoniumtetra (pentafluorophenyl)boron and

25 dicyclohexylammoniumtetra (phenyl)boron.
Examples of the triaryvlphosphonium salts include

triphenylphosphoniumtetra (phenyl)boron,



15 fromethylene and from 1-butene to constituent units from styrene
(ethylene + 1-butene/styrene) was 94/6. The copol ynmer had an iodi ne
value of 13 and an intrinsic viscosity [[err]] of 2.7 dl/g as
measured in decline at 135 [err]C 20 Preparation Example 3

To a 1.5-liter autoclave thoroughly bldged with nitrogen, 430 m of
toluene, 50 mM of styrene, 40 m of 1- octene and 4.5 m of EMND were

i nt roduced. 1€Fié%ﬁﬂégk%%PKIRph&gﬁhé%%éé#é%gé n&ﬂ?%@?gﬁtﬁﬂdto 60 [err]C

while stirring an yl'ene was fed so that thée pressure becane 10
kg/cenferr]. tri <dimethy1’5aea?hyﬁﬁésgﬁéﬂ%mwﬁéamﬁownthe same manner

as I n Preparation Exanple 1, except that ethylene was
continuously fed talskeepabhe aseshdr bowic pdmpgarridaataren
triphenylcarbeniumtetrakis (pentafluorophenyl)borate, N,N-
5 dimethylaniliniumtetrakis(pentafluorophenyl)borate and
fefroceniumtetrakis(pentafluorophenyl)borate.
Examples of the borane compounds used as the ionizing
ionic compound (b-2) include:
decaborane (14) ;

10 salts of anions, such as bis[tri(n-
butyl)ammonium]nonaborate and bis[tri(n-
butyl)ammonium]decaborate; and

salts of metallic borane anions, such as tri(n-
butyl)ammoniumbis {dodecahydridododecaborate)cobaltate (III)

15 and bis[tri(n-
butyl) ammonium]bis (dodecahydridododecaborate) -
rickelate(III).

Examples of the carborane compounds used as the
ionized ionic compound (b-2) include:

20 ~ salts of anions, such as 4-carbanonaborane(14) and
1,3-dicarbanonaborane(13); and |

salts of metallic carborane anions, sucp as tri(n-
butyl)ammoniumbis (nonahydrido-1, 3-
dicarbanonaborate)cobaltate{III) and tri(n-

25 butyl)ammoniumbis (undecahydrido-7, 8-
dicarbaundecaborate) ferrate(III).

The ionizing ionic compounds (b-2) mentioned above can

be used singly or in combination.



146 systemat 10 kg/cnferr]. An ethyl ene/1-octene/styrene/ EMND

copol yner (Copolyner (c)) was obtained in a yield of 20 g, I n which
the nolar ratio of constituent units from ethyl ene to constituent
units from 1-octene (ethyl ene/1-octene) was 5 83/ 17 and the nolar ratio
of the total of constituent units 114rom ethyl ene and from 1-octene to

gﬁnstituent urits frog1 styrene (ethylene + 1-octene/styrene) was 93/7.
e copo ymer had_a ntri pRL Cs j SCosity
[[err]] of 2.6 di /5@’ 2 EPfe P B th 1 BRg inventdGif

Pre aratlon ol s I h
o tﬁ oy en ﬁ?grnfom rls%fj’e%é]a&%)lﬂrﬁtﬂ?{ AUEPe! awsvk Qéﬂﬁ&t@ﬂtém”ged

styrene and

EM\D wer e 'ntﬁﬁﬂPQ%Q1o%Qh OWe aﬂ&aﬁ%ﬁﬂhﬂﬂ<ﬂh@ﬁﬂﬁﬁPQc$01Ehaé31ﬁ§d the
pressure became 3.0 kglcnferr The systemin the

The organoalumlnum compound (c¢), optionally used, is
5 for example, an organcaluminum compound represented by the
following formula (5):

(R®) nAlX3p (5)
wherein R® is a hydrocarbon group of 1 to 15.carbon atoms,
preferably a hydrocarbon group of 1 to 4 carbon atoms, X is

10 a halogen atom or a hydrogen atom, and n is 1 to 3.

The hydrocarbon group of 1 to 15 carbon atoms is, for
example, an alkyl group, a cycloalkyl group or an aryl
group. Examples of such groups include methyl, ethyl, n—-
propyl, isopropyl and isobutyl.

15 Examples of the organocaluminum compounds include:
trialkylaluminums, such as trimethylaluminum,
triethylaluminum, triisopropylaluminum, tri-n-
butylaluminum, triisobutylalﬁminum and tri-sec-
butylaluminum;
20 alkenylaluminums represented by the formula

(1-CqHg) xAl, (CsHyo) 2

wherein x, v and z are each a positive number, and z 2
2x, such as isoprenylaluminum;

dialkylaluminum halides, such as dimethylaluminum

25 chloride and diisobutylaluminum chloride; dialkylaluminum
hydrides, such as diisobutylaluminum hydride;

dialkylaluminum alkoxides, such as dimethylaluminum



aut ocl ave was then heated to 50 [err]C while stirring and et hyl ene was
fed so that the pressure becane 10 kg/cnierr]. " The polynerization
was performed in the same nanner as in Preparation Exanple 1, except
that ethylene was 20 <continuously fed to keep the pressure of

pol yneri zati on system at 10 kg/kh®. An et hyl ene/ propyl ene/ st yr ene/ EMND
copol yner (Copol ymer (d)) was obtained in a yield of 21 g, in which

the nol ar raty figanstiku i i nstituent
units fronlpﬁggﬁﬁeﬁgg(e%ﬁélgﬁéI%?%%@f%ﬁggl%%gﬂhﬁg§e§5/§gégn t he nol ar
rati o of the diQlcdh 180 un®ASH phEMxige. UNits fromethylene and from
1l-octene to constituent units fromstyrene (ethylene +

propyl ene/ styreneropasyérizadien of ethylene, the aromatic vinyl
compound,xand if desired, the O-clefin of 3 to 20 carbon
5 atoms may be carried oﬁt by any of batchwise and continuous
processes. When the copolymerization is carried out
continuously, each catalyst component is used in the
following concentration.
The concentration of the metallocene compound (a) in
10 the polymerization system is in the range of usually
0.00005 to 1.0 mmel/liter (polymerization volume),
preferably 0.0001 to 0.5 mmol/liter.
The organcaluminum oxy-compound (b-1l) is fed in such.
an amount that the ratio of the aluminum atom in the
15 organcaluminum oxy-compound to the transition metal in the
metallocene compound (a) in the polymerization system
(Al/transition metai) is in the range of 0.1 to 10,000,
preferably 1 to 5,000.
The ionizing ionic compound (b-2) is used in such an
20 amount that the molar ratio of the ionizing ionic compound
{(b-2) to the metallocene compound (a) in the.polymerization
system (ionizing ionic compound (b-2)/metallocene compound
(a)) is in the range of 0.1 to 20, preferably 1 to 10.
The organocaluminum compound (c) is used in such an
25 amount that the concentration of the organocaluminum
qompound {c) is in the range of usually about 0 to 5
mmol/liter {polymerization volume), preferably about 0 to 2

mmol/liter.



147 copol yner had an iodine value of 24 and an intrinsic

viscosity [[err]] of 2.7 dl/g as neasured in decalin at 135 [err]C
Preparation Exanple 5 5 To a 1.5-liter autoclave thoroughly purged
with nitrogen, 430 m of toluene, 60 m of styrene and 7.5 nml of

EMND were introduced, followed by feediéwg 1-butene so that t he
pressure becane 2.0 kg/cnR2. The systemin the aut ocl ave was then

heated to 50 [err] 3?%%?8?&%&£i£§kfgﬁirég%ﬁ%§%g§k§%§$p§§efegeso that the

pressure becanme 10 ation was perforned

in the same maangn /a%omatﬁe FLAPAT Adriguriel i dm] coftPREr t @t et hyl ene

was continuously fed to keep the pressure of polynerization
system at 10 kQfyeileR bht ARaethyhenesdainine/on W eeabbihBurd Sof copol yner

(Copol yner (e)) was obtained in a yield of 18 g, in which the nol ar
rati o of constiduwsanty Wiat $of keBoetdy|meferably 0 to 200 °C, and a
5 pressure of usually more than 0 and not more than 80 kg/cm?
(gauge pressure), preferably more than 0 and no£ more than
50 kg/cm? (gauge pressure).
The reaction time (average residence time in case of
céntinuous copélymerization) is in the raﬁge of usually 5
10 minutes to 3 hours, preferably 10 minutes to 1.5 hours,
though it.varies depending on the reaction conditions such
as catalyst concentration and bolymerization temperature.
In the preparation of the ethylene/aromatic vinyl
compound random copolyvmer, ethylene, the aromatic_vinyl
15 compound and optionally the o-olefin of 3 to 20 carbon
atoms are fed to the polymerization system in such amounts
that the copolymer of the aforesaid specific monomer
composition can be obtained. In the copolymerization, a
molecular weight modifier such as hydrogen can be employed.
20 When ethylene, the aromatic vinyl compound and
optionally the ¢-olefin of 3 to 20 carbon atoms are
copolymerized as described above, the ethylene/aromatic
vinyl compound random copolymer is generally obtained as a
polymerization‘solution containing it. The polymerization
25 solution is treated in a conventional manner, whereby the
ethylene/aromatic vinyl compound random copolymer is

obtained.



to constituent units from 1-butene (ethyl ene/l-butene) was 78/ 22 and

the nolar ratio of the total of constituent units " fromethyl ene and

from 1-butene to constituent units from 20 styrene (ethylene +

1- but ene/ styrene) was 92/8. The copol ynmer had an iodi ne value of 22

and an intrinsic viscosity [[erk]T of 2.4 dl/g as neasured in decalin
at 135 [err]C Preparation Exanple 6 25 An

et hyl ene/ propyl en t / (

obtained in the sgllrrr% %Eﬁ%ieﬁ%rgﬂg@ig%ﬁyl SRR |on %HE 8 Zf‘)”’)’ ];\@‘gﬁi t hat

the (di methylgdenise in thebHﬁ%&ﬂﬂ&’?)rﬁéftﬂé"E?:Ia@ﬁl—mhaﬁﬁled with an

unsaturated compound having a carboxyl group or an acid
anhydride group in the molecule to improve adhesion

5 oproperties to coatings, particularly urethane resin
coatings.

Examples of the unsaturated compounds having a
carboxyl group or an acid anhydride group in the molecule
include o, P-unsaturated carboxylic acids, such as acrylic

10 acid, methacrylic acid, da-ethylacrylic acid, maieic acid,
fumaric acid, itaconic acid, citraconic acid,
tetrahydrophthalic acid and methyltetrahydrophthalic acid;
o, P-unsaturated carboxylic anhydrides, such as maleic .
anhydride, itaconic anhydride, citraconic anhydride and

15 tetrahydrophthalic anhydride; and anhydrides of unsaturated
carboxylic acids such as bicyclo(2.2.1llhepto-2-ene-5, 6-
dicarboxylic acid. Of these, preferable are acrylic acid,
maleic ‘acid, itaconic acid, maleic anhydride and itaconic
anhydride.

20 In general, the unsaturated compound is grafted on the
ethylene/aromatic vinyl compound random copolymer by, for
example, heating the ethylene/aromatic vinyl compound
random copolymer and the unsaturated compound having a
carboxyl group or an acid anhydride group in the molecule

25 in the presence of a radical initiator to perform graft
reaction.

The radical initiator emplovable herein-is, forx

example, an organic peroxide or an azo compound.



148 cycl ope
| sopropyl i dene-b

known method. In

copol ynmer (Copoly
ethylene to

75/ 25 and the nol

nt adi enyl )sil ane)di chloride titaniumwas replaced by
s(indenyl ) zirconiumdichloride synthesi zed by a
the resulting et hyl ene/ propyl ene/ st yr ene/ EMND

mer (h)), 5 the nolar ratio of constituent units from
constituent units f1d&® propyl ene (ethyl ene/ propyl ene) was
ar ratio of the total of constituent units from

et hyl ene and from 0 n
(et hyl ene + propyléﬁéﬁ%iyregéﬁﬂﬁbg&§5%¥§ bﬁﬁgkiqig %ﬁ?%ﬁde é an i odi ne
value of 16 apdcafs| r%&éﬂ‘%sc 1,1- blg'(E‘iﬁﬁl:ierpé{"&E&)U3 CEI 52« 1 d' /g as neasured

in decalin at 135

Asahi Carbon K. K.

[err] ‘Copol yner (a)

prepared in Ptmaé@wmy@am@&a@ael 1FEEb1é5t-§@ﬁtapﬁséM>§9K:y(c%mkaﬁeHG[ err],

), paraffin oil (PS-430[e mtsu Kosan K. K),

stearic acid,2z2Apis(1l-butylperoxy)octane, n-butyl-4,4-bis(t-

5 Dbutylperoxy)valerate and 2,2-bis(t-butylperoxy)butane;

dialkyl peroxides, such as di-t-butyl peroxide, dicumyl

peroxide, t-butylcumyl peroxide, ,0'-bis(t-butylperoxy-m-

isopropvl)benzene, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane

and 2,5—dimethyl—2,5—di(t—butylperoxy)hexyne—S; acyl

10 peroxides, such as acetyl peroxide, isobutyryl peroxide,

octanoyl peroxide, decanoyl peroxide, lauroyl peroxide,

3,5,5-trimethylhexanoyl peroxide, benzoyl peroxide, 2,4-

dichlorobenzoyl peroxide and m-toluoyl peroxide; peroxy

esters, such as t-butyl peroxvacetate, t-butyl

15 peroxyisobutyrate, t-butyl peroxy-2-ethyl hexanoate, t-

butyl peroxylaurate, t-butyl peroxybenzoate, di-t-butyl

peroxyisophthalate, 2,5-dimethyl-2,5-

di (benzoylperoxy)hexane, t-butylperoxymaleic acid, t-butyl

peroxyisopropyl carbonate and cumyl peroxyoctate; and

20 hydroperoxides, such as t-butyl hydroperoxide, cumene

hydroperoxide, diisopropylbenzene hydroperoxide, 2,5-

dimethylhexane-~2, 5-dihvdroperoxide, 1,1,3,3-

tetramethylbutyl hydroperoxde.

Of these, preferable are 1,l1l-bis(t-butvlperoxy)-3,5,5-

2S5 trimethylcyclohexane, di-t-butyl peroxide, dicumyl

peroxide, 2,5-dimethyl-2,5-bis({t-butylperoxy)hexane, 2,5-

dimethyl—Z,S—bié(t¥butylperoxy)hexyne—3, benzovl peroxide,



white, cal cium carbonate heavy (Wiiton SB[err], Shiroisi Kogyo K. K)
and cal cium oxi de (Besta BSTM | noue Sekitan K K.) ‘'wer e kneaded by
means of a 4.3-liter Banbury m xer (Kobe 20 Sei kosho K. K.) for 6

m nutes. The kneadate was fed to a 14-inch open roll mll (front/back
rolls: 50/50 [err]C), and furthd@d%neaded together with sul fur, 2-

nmer capt obenzot hi azol e, di pent anet hyl enet hi uram di sul fi de and

tetrabutyl thi gr%an%g#%%éﬁzgﬂ ‘p%‘é%%iﬂé, gﬁg{:ggucibgb E?esrr?a}?]t% %ﬁ @__conpound

r ubber. _ S Dby wei ght
FEF carbon bl ggky1 peroxy-2-ethyl ht@3nonRElS Dy weight

The azo compound is, for example, azoisobutyronitrile.

The radical initiators mentioned above can be used singly
5 or in combination. |

The unsaturated compound having a carboxyl group or an
acid anhydride group in the molecule is used in an amount
of usually 0.01 to 50 parts by weight, preferably 0.1 to 40
pérts by Qeight,-based oﬁ 100 parts by weight of the

10 ethylene/aromatic vinyl compound random copolymer.

The radical initiator is used in an amount of 0.01 to
10 parts by weight, preferably 0.05 to 8 parts by weight,
based on 100 parts by weight of the ethylene/aromatic vin?l.
compound random copolymer.

15 The graft modification can be carried out by known
processes, for example, the following processes.

(i) The ethylene/aromatic vinyl compound random
copolymer and the unsaturated compound having a carboxyl
group or an acid anhydride group in the molecule are melt

20 kneaded by a kneading machine such as an intensive mixer or
an extruder in the presence of the radical initiator. The
kneading operation is preferably carried out in an
atmosphere of an inert gas such as nitrogen. The kneading
temperature is a temperature, at which the half-life period

25 of the radical initiator used is one minute, of usually 150
to 280 °C, preferably 170 to 240 °C. The kneading time is
usually 30 seconds to 20 minutes, preferably 1 to 10

minutes.



149 paraffin oil: 90 parts by wei ght

stearic acid: 1 - part by weight - zinc white:
5 parts by weight cal ci um carbonat e heavy: 35 parts by
wei ght 5 cal ci um oxi de: . 5 parts by wei ght

sul fur: 0.B2Part by wei ght

2- mer capt obenzot hi azol e: 1.0 part by weight

di pent anet hyl enet hi yur.am i sul fide; . . .4
by weight 10 tet Gt ﬁht%ie&?‘é’%e&eéﬁf?’f‘%‘él:c vinyl cempound, raB?"’&‘m gﬁ? !
The thus obt a'@%%ﬁ%é@fg{ #ﬁ&%@én"\@éagga.{§qn{}%d M th the"uRYhEarBYedrans

of a press hea to produce a vul cani zed sheet having a

thickness of 2.giRofid ndvicly alBarb8Rsile §Lsip K HALYIES anhoatiner e
carried out. - Further, the conmpound rubber was extruded by neans
of group in the molecule and the radical initiator in a
5 reactor with stirring. The stirring operation is

preferably carried out in an atmosphere of an inert gas

such as nitrogen. The stirring temperature is a

temperature, at which the half-life period of the radical

initiator uéed is one minute, of usually 150 to 280 °C,

10 preferably 170 to 240 °C. The mixing time is usually 0.5
to 10 hours, preferably 1 to 5 hours. The unsaturated
compound having a carboxyl group or an acid anhydride group
in the molecule and the radical initiator may be introducéd
together when the ethylene/aromatic vinyl compound random

15 copolymer is melted, or they may be dropwise added
separately to the molten ethylene/vinyl compound random
copolymer.

(iii) To an organic solvent solution of the
ethylene/aromatic vinyl compound random copolymer, the

20 unsaturated compound having a carboxyl group or an acid
anhydride group in the molecule and the radical initiator
are added, and they are heated. The heating operation is
preferably carried out in an atmosphere of an inert gas
such as nitrogen. The heating temperature is a

25 temperature, at which the half-life period of the radical
initiator used is one minute, of usually 100 to 200 °C,
preferably 120 to 180 °C. The heating time is usually 0.5

to 10 hours, preferably 1 to 5 hours. The unsaturated



a 50-mm[err] extruder equipped with a flat die (wdth: 50 nm gap
size: 2 mm under the conditions of a die tenperature of 80 [err]C and
a cylinder tenperature of 60 [err]Cto forma flat 20 plate.

Subsequently, the plate was roll coated thereon Wi th an urethane resin
coating (Mtsui Toatsu K K.: Oestarl2l QL73/Orestar NP1100 (100/88)) and
then vul cani zed in a hot air vulcanizer at 210 [err]C for 6 mnutes to

ot T coSPUBSHIR RN o SRR (e el MGARCTLRSIGL]
in Table 1. in theREI@hELL and the radical initiator may be introduced
together when the ethylene/aromatic vinyl compound random
copolymer is dissolved in an organic solvent, or they may
5 ©be dropwise added separately to the organic solvent
solution of the ethylene/vinyl compound random copolymer.
Examples of the organic solvents employable herein include
aromatic hydrocarbons,“such as benzene, toluene and xylene;
alicyclic hydrocarbons, such as cyclohexane and

10 methylcyclohexane; and chlorinated hydrocarbons, such as
chlorocbenzene and dichlorobenzene.

(iv) To an aqueous dispersion of the ethylene/aromatic
vinyl compound random copolymer, the unsaturated compound-.
having a carboxyl group or an acid anhydride group in the

15 molecule and the radical initiator are added, and they are
heated. The heating operation is preferably carried out in
an atmosphere of an inert gas such as nitrogen. The
heating temperature is usually 60 to 150 °C, preferably 80
to 100 °C. The heating time is usually 0.5 to 10 hours,

20 preferably 1 to 5 hours. The unsaturated compound having a
carboxyl group or an acid énhydride group in the molecule
and the radical initiator may be introduced together when
the ethylene/aromatic vinyl compound random copolymer is
dispersed in water, or they may be dropwise added

25 separately to the agueous dispersion of the ethylene/vinyl
compound random copolymer. Besides the above-mentioned

radical initiators, water-soluble persulfates such as



150 Exanple 1 was repeated, except that the conpound

rubber further contained 0.6 part by weight of a dioctyltin mal eat e
pol ymer and 4 parts by wei ght of a hydroxy- cont ai ni ng pol ybut adi ene
(Polyether Herr], M tsubishi 5 Chemcals KK ). The results are shown in
Tabl e 1. Exanpl e 3 1B2anpl e 2 was repeated, except that 40
parts by wei ght of magnesi um hydr oxi de was used instead of calcium 10

carbonat e heaﬂ&tasQIﬁh’ﬂ%%gdf%aﬁ%eaﬁﬁoﬁﬂm%ﬂiaﬁp%§3§ulfate ggeEéi le 4

Exanpl e 1 was repeat ed, except that Copol yner tarned in

Preparation Eéﬁ%ﬂ&ﬁhﬁhéMa% 43Rd rapstaadif tiddordopol yner (a). The results
are shown in Table 1.

{(v) The ethylene/aromatic vinyl compound random
copolymer.and the unsaturated compound having a carboxyl
5 group or an acid anhydride group in the molecule are heated

at a temperature of not higher than the melting point of
the ethylene/aromatic vinyl compound random copolymer,
e.g., a temperature of not higher than 140 °C, in the
presence of the radiéal initiator. The heating operation

10 is preferably carried out in an atmosphere of an inert gas
such as nitrogen. The heating time is usually 0.5 to 10
hours, preferably 1 to 5 hours. The unsaturated compound
having a carboxyl group or an acid anhydride group in the-
molecule and the radical initiator may be introduced

15 together when the ethylene/aromatic vinyl compound random
copolymer is heated, or they may be dropwise added
separately to the heated ethylene/aromatic vinyl compound
random copolymer.

Thermoplastic resin

20 Thermoplastic resins usable in accordance with the
present invention include, for example, polyolefin resins,
polyvinyl chloride resins, polyamide resins, polycarbonate
resins, polvoxymethylene resins, polyphenylene oxide
resins, polysulfon resins and polyacrylate resins. Of

25 these, polyolefin resins are preferred.

Elgstomer



Exanpl e 5 Exanple 1 was repeated, except that Copolyner (c)
obtained in Preparation Exanple 3 was used instead of 20 Copolyner (a).

The results are shown in Table 1. Conpar ati ve Exanple 1

Exanpl e 1 was repeated, except that an et hyl ene/ propyl ene/ EM\D

copol ymer (ethyl ene/ propylene 25 1@blar ratio) = 72/28, iodine value =
12, intrinsic viscosity [[err]] (nmeasured in decalin at 135 [err]C) =
2.7 dl/g, CORQLY/IRImdrl) ) us@p1Userh | SRt PR LA ™ nd Ahrebihe
results are shown 1 n Table 1

invention include, for example, polyolefin elastomers,
polyamide elastomers and polvester elastomers. Of these,

polyolefin elastomers are preferred.

Polvolefin resin
Polyolefin resins preferred to use in the present

invention include homopolymers and copolymers of o-olefins

having 2 to 20 carbon atoms. Specific examples of oO-

10 olefins are ethylene, propylene, l-butene, 4-methyl-1-
pentene, l-hexene and l-octene. Specific examples of
polyolefin resins are following (co)polymers.

(1) Ethylene homopolymers {including those prepared Ey-
. low pressure method and high pressure method) .

15 (2) Copolymers of ethylene with up to 10 % by mol of
an o-olefin or a vinyl monomer such as vinyl acetate and
ethyl acrylate.

(3) Propylene homopolymers.
{(4) Random copolymers of propylene with up to 10 % by

20 mol of an other o-olefin.

{(5) Block copolymers of propylene with up to 40 % by
mol of an other o-olefin.
(6) l1-Butene homopolymers.
(7) Random copolymers of 1l-butene with up to 10 % by
25 mol of an other t-olefin.
(8) 4-Methyl-l-pentene homopolymers.

(2) Random copolymers of 4-methyl-l-pentene with up to

20 % by mol of an other o-olefin.



151 Exanpl e 6 Copol yner (d) obtained in Preparation
Exanpl e 4, SRF-H carbon bl ack (Asahi #6[err], Asahi Carbon K K ),
paraffin 5 process oil (PW380[err], ldemtsu Kosan K. K), polyethyl ene
gl ycol, stearic acid and zinc white were kneaded by neans of a
1.7-1iter Banbury m xer (Kobe Sei koshb2#&. K.) for 6 m nutes. The
kneadate was further kneaded in a 8-inch open roll mll (front/back

rolls: 50/50 [err] 90&5&(_1{%%12{ 5£ASEH?}# rtj‘?e j‘%l%%ﬁ%%hoggnagéhlgzggg,

2-(4' - nmor phol’i enzo azo

Lo D SGRILR TSGolBEp s rosiag tpctudios ()
rubber. 15  orofPROlY Bmopdlymers, (4) random copEl¥merBabESpPipiEdidt
with up to 10 % by mol of an other «-olefin and (5) block
5 copolymers of propylene with up to 40 % by mol of an other
o-olefin.
Preferred thermoplastic resin compositions
(polypropylene resin compositions) of the present invention
comprise
10 (1) the above-mentioned ethylene/styrene random
copolymer,
(ii1) the polypropylene resin and
(iii) the olefin elastomer,
in a specific proportion, for example,
15 (i} 1 to 50 % by weight, preferably 5 to 30 % by

weight, of the above-mentioned ethylene/styrene random

copolymer,

(ii) 40 to 99 % by weight, preferably 50 to 80 % by
20 weight, of the polypropylene resin and
(iii) 1 to 30 % by weight, preferably 5 to 20 % by
weight, of the olefin elastomer.
The polypropylene resins (ii) usable in the

polypropylene resin compositions are propylene homopolymers

25 and copolymers of propylene with an other o-olefin. The
o-olefins other than propyvlene include, for example, those

having 2 to 20 carbon atoms such as ethylene, l-butene, 1-

pentene, 2-methyl-l-butene, 3-methyl-l-butene, l-hexene, 3-



SRF- H car bon bl ack: _ 90 parts by wei ght paraffin

process oil: 70 parts by wei ght pol yet hyl ene gl ycol

1 parts by weight 20 stearic acid: 2 part by
wei ght zinc white: 5 parts by wei ght

sul fur: 1.92parts by wei ght cal ci um oxi de:
5 parts by meight 2- mer capt obenzot hi azol e: 0.8 part by

e 2y G By 3 BB 8 et oy
“e'ght 2- ﬂﬁ%éﬁﬁﬁ({Jﬂéﬁ%éﬁgunﬁethyl—l—hexeneé}(bﬁﬁaghylgx—gghggﬁes,
trimethyl-1-butenes, ethyl—l—penteneé, l-octene, methyl-1-
pentenes, dimethyl-l-hexenes, trimethyl-l-pentenes, ethyl-
S 1-hexenes, methylethyl-l-pentenes, diethyl-l-butenes,
propyl-l-pentenes, l-decene, methyl-l-nonenes, dimethyl-1-
octenes, trimethyl-l-heptenes, ethyl-l-octenes,
methylethyl-1l-heptenes, diethyl-l-hexenes, l-dodecene and
hexadecene. These a-olefins may be copolymerized with
10 propylene to form random copolymers and block copolymers.
The polypropylene resins preferably used in the present
invention include propylene homopolymers, crystalline
propylen/ethylene block copolymers containing 2 to 40 % b&
mol of ethylene and crystalline propylen/ethylene random
15 copolymers containing 0.5 to 10 % by mol of ethylene.
It is desired that the polypropylene resins have a
melt flow rate (MFR; ASTM D 1238, 230 °C, 2.16 kg load) in
the range of 0.05 to 200 g/ 10 min, preferably 0.05 to 100
g/ 10 min, more preferably 0.5 to 60 g/ 10 min. By the use
20 of polypropylene resins having such MFR, good properties
and moldability can be ensured. It is also desired that
the polypropylene resins generally have a density in the
range of 0.89 to 0.92 g/cm3.
The olefin elastomers (iii) usable in the

25 polypropylene resin compositions are copolymers of d-

olefins such as ethylene, propylene, l-butene, l-pentene,

l-hexene and l-octene, or copolymers of these o-olefins

with non-conjugated dienes such as cyclohexadiene,



152 p, p - oxybi sbhenzene- sul fonyl hydr azi de: 3.5

parts by wei ght The thus obtai ned conpound fubber was extruded

by 5 means of a 50-mm[err] extruder equipped with a circular die

having an i nner diameter of 10 nmand a gap size of 1 mm under the

conditions of a die tenperature of 801R&r]C and a cyl i nder

terperature of 60 [err]Cto forma tube. The nol ded t ube was

vul cani zed in g, ' catizer ,a L fpor . l nutes to
glgg%]b%érbl%%ﬁlee?léf,oﬁ., ﬁ,ﬁ%’%ﬁégdigﬁ ] C.L . @—he@cgad]J.%

obtain a spongy T Speciftic ravity measurnment,

tansile test aag?)g%c@ééﬁﬂé}léiegnettﬁ%norborﬂgﬁé, CAIL{1RA iidne-2-

Further, in the rgol ng manner using the sane ext ruder equi pped with
a flat die havhgpardgt h of 25 mmm 15 and a gap size of 2 mminstead of
the circular die, a flat vul cani zed nol ded product was obtai nd. The
resul ting Specifically, the olefin elastomers (iii) are

5 amorphous elastic copolymers comprising olefins, for
example, ethylene/propylene copolymer rubbers, ethylene/l-
butene copolymer rubbers, ethylene/l-octene copolymer
rubbers, ethylene/propylene/l-butene copolymer rubbers,
ethylene/propylene/non-conjugated diene copolymer rubbers,

10 ethylene/l-butene/non-conjugated diene copolymer rubbers
and ethylene/propylene/l-butene/non-conjugated diene
copolymer rubbers.

The olefin elastomers (iii) have a Mooney viscosity
[ML1+4 (100 °C; JIS K 6300)] in the range of 10 to 150,

15 preferably 40 to 120. It is preferred that the olefin
elastomers have an iodine value (unsaturation degree) of
not more than 16.

In the polypropylene resin compositions, the
polypropylene resin (ii) is used in an amount of 50 to 99

20 parts by weight, preferably 55 to 95 parts by weight, more
preferably 60 to 80 parts by weight, based on 100 parts by
weight of the total of the ethylene/styrene random
copolymer (i), the polypropylene resin (ii) and the olefin
elastomer (iii).

25 The thermoplastic resin composition and the elastomer
compositions according to the present invention can contain
fillers to improve strength and cocating properties of the

compositions. Specific examples of fillers usable in the



nol ded product was heated at 220 [err]C for 6 mnutes to obtain a

spongy rubber plate. Thereafter, an urethane coated " spongy rubber

pl ate was obtained in the same nmanner as in 20 Exanple 1, except that the

heating was carried out at 200 [err]C for 6 mnutes. For the resulting
ur et hane coated spongy rubber @lZfe, adhesion strength of the coating

filmand so on were neasured. The results are shown in Table 1. 25

Exanple 7 gheat.ed, ep (e)

obt ai ned in #rné’p?élrtét"f‘gé L§1$ i “ed By 1 géd%?g%’“c@%g‘lf%ﬁ{r%r (d).

The results aRvwghowasin Zéféfuﬂ-carbonate, aluminum hydroxide,
magnesium hydroxide, magnesium oxide, kaolin, clay,
pvrophyllite, sericite, talc, calcium silicate

5 (wollastonite, xonotlite, petaloid calcium silicate),
diatomaceous earth, aluminum silicate, silicic acid
anhydride, hydrous silicic acid, mica, magnesium silicate
(asbestos, PFM (Processed Mineral Oil), sepiolite),
potassium titénate, ellestadite and gypsum fibers; glass

10 balloons, silica balloons, fly ash balloons, shirasu
balloons and carbon balloons; organic balloons such as
phenolic resin, urea resin, styrene resin and saran resin
balloons; silica, alumina, barium sulfate, aluminum |
sulfate, calcium sulfate, magnesium sulfate, molybdenum

15 Jdioxide, graphite, glass fibers (chopped glass strands,
rovings, milled glass fibers, glass flakes etc.}, cut
fibers, rock fibers, microfibers, carbon fibers, aromatic
polyamide fibers and potassium titanate fibers. Of these,
talc is preferred.

20 To the thermoplastic resin compositions or the
elastomer compésitions, can optionally be added other
thermoplastic resins and additives such as softening
agents, pigments, stabilizers, flame retardants,
lubricants, antistatic agents and electrical property

25 modifiefs, so far as physical properties and coating
properties of the compositions are not deteriorated.

In the present invention, colorants can also be added

to the thermoplastic resin compositions or the elastomer



153 Conmpar ati ve Exanple 2 Exanpl e 6 was repeated, except
t hat an et hyl ene/ propyl ene/ EMND copol yner (et hyl ene/ propyl ene 5
(molar ratio) = 70/30, iodine value = 22, intrinsic viscosity [[err]]
(measured in decaline at 135 [err]C) = 2.6 dl/g, Copol ynmer (g)) was

used i nstead
Exanpl e 8

obtained in PLoparatl o, PXANGG & A% 589 kN3t B0 Ofancs 1 RRAY T (2).

The results ar

of Copolyner (d). The 128 results are shown in Table 1.
Exanpl e 1 was repeated, except that Copol yner (h)
In Ta

can Dbe seen

10

rom Table 1

Egg;t |t ES ;’:J: %QQEESH BPAGE] titaniRiPUKELE, NBYhATWRI 6COr&H I M face |ayer

10

15

20

25

ultramarine blue, Berlin blue, azo pigments, nitroso
pigments, lake pigments and phthalocyanine pigments.

Further, known heat stabilizers, aging inhibitors,
weathering stabilizers, antistatic agents, lubricants such
as metallic soaps and waxes can be mixed in the
compositions of the present invention in an amount
conventionally used in known olefin plastics or olefin
copolymer rubbers.

Furthermore, to the thermoplastic resin compositions
or the elastomer compositions, polymers comprising styrene
as a major monomer (styrene polymers) can be added. The |
addition of such polymers can further improve coating
properties of the compositions.

As the styrene polymers, any polymers can be used, for
example those obtained by mass, solution, suspension and
emulsion polymerization processes through radical
polymerization reactions or ionic polymerization reactions.
Examples of the styrene polymers inciude homopolymers and
copolymers of styrene monomers such as styrene, oO-methyl
styrene and chlorostyrene, copolymers of styrene monomers
with vinyl monomers (e.g. unsaturated nitriles such as
acrylonitrile, o,P-monocolefinically unsaturated carboxylic
acids or anhydrides thereof such as (meth)acrylic acid,
(meth)acrylates and maleic anhydride), high impact

polystyrenes (HIPS) and high impact styrene resins.



according to the present invention exhibit inproved adhesi ve (bond)

strength of the decorative surface |ayer in spite of omtting surface
treatment prior to the coating. 20 154
Table 1 Ex. 1 Ex. 2 Ex. 3 Conp, Ex. 4

Ex. 1 Unsaturated ol efin copolyner 129 (pbw) (a) (a) (a) (1)
(b) Properties B (MPa) 12 11 10 12 12

10

15

20

25

The high impact polystyrenes can be obtained by
addition of polystyrenes to diene rubber elastomers or by
graft polymerization of diene rubber elastomers with
styrene monomers. The high impact styrene resins can be
cbtained by graft copolymerization of polymers, for
example, diene rubber elastomers such as polybutadiene,
unsaturated group containing acryl rubbers, chlorinated
polyethylepes, ethylene/vinyl acetate copolymers and
ethylene/propylene rubbers, with styrene nmonomers together
with vinyl‘monomers {such as acrylonitrile or methyl
methacrylate) .

Preferred styrene polymers include, for example,

polystyrenes (GPPS), styrene/(meth)acrylic acid copolymers,

styrene/ (meth)acrylate copolymers such as methyl
methacrylate/styrene copélymers (MAS resins),
styrene/maleic anhydride copolymers, styrene/acrylonitrile
copolymers (AS resins), high impact polystyrenes, high
impact styrene resins (such as ABS resins obtained by graft
copolymerization of polybutadiene with styrene and
acrvlonitrile, AAS resins obtained by graft
copolymerization of acryl rubbers with styrene and
acrylonitrile, ACS resins obtained by graft
copolymerization of chlorinated polyethylenes with styrene
and acrylonitrile, polymers obtained by graft
copolymerization of ethylene/vinyl acetate copolymers with
styrene and acrylonitrile, polymers obtained by graft
copolymerization of ethylene/propylene rubbers with styrene

and acrylonitrile and MBS resins obtained by graft



EB
A)
[err]
42

155

(9)

72

[err]

54

(h)

10

15

20

25

Table 1 (continued) Conp

Ex. 5 Ex. 6 B%og)o&gﬁnfnr‘érz@éioﬁ of (%%1 3L {ear{%(rj gv(é.let?{ :sgé(rene a.l(la)meél(lj}l

methacrylate. These styrene polymers may be used singly or
in combingtion.

Of these, particularly preferred styrene polymers are
those exhibiting high transparency, for example,
polystyrenes, styrene/(meth)acrylic acid copolymers such as
Ryulex™ available from Dainippon Ink K.K),
styrene/ (meth)acrylate copolymers such as styrene/methyl
methacrylate copolymers (e.g. MS resins available from
Shinnitte;su Chemicals K.K.) and styrene/acrylonitrile
compolymers; and high impact polystyrenes, high impact
styrene resins and styrene/maleic anhydride copolymers
(e.g. Dailark™ available from Sekisui Chemicals K.K.).

The above-mentioned styrene polymers generally have a
molecular Qeight of, for example, about 1 x 104 to 5 x 105,
preferably 5 x 104 to 4 x 105, more preferably 1 x 105 to 3
x 10°.

It is desired that the styrene polymers are generally
contained in an amount of 0.1 to 20 parts by weight,
preferably 1 to 15 parts by weight, more preferably 5 to 10
parts by weight, based on 100 parts by weight of the total

thermoplastic composition.

Polvolefin elastomer
Polyolefin elastomers preferably used in the present
invention are, for example, ethylene/propylene rubbers

(EPR), ethylene/butene rubbers (EBR),

(9% 310 320 290 300 300 HS (JI's
71 70 71 70 Coating film adhesi ve Strength*1
[err] X [err] Coating film adhesive strength (N cm
62 15 48 CS (% - - -
Density (kg/cnferr])130 - - - - -

(e)



B (MPa) 13 2.8 2.9 2.6 11 EB (9
350 300 300 280 290 HS (JIsA 73 - - -
67 Coating film adhesive Strength*1l [err] [err] [err] X
[err] Coating film adhesive strength (NNcm 52

40 (% 131 18 19 20 - Density
(kg/cn[err]) - 550 560 540 - *1 [err] : Substrate breaking
5 X I nt gy To a

1.5-liter auto%&ﬁV§!tﬁ%?%gﬂ%?ﬁ/?&&%ﬂxi£ﬂ§q¥ygid nlfxogeLe ZBO m of

tol uene, 50 gy hg,fleﬁtgybﬁagy@@ﬁeﬁdfén@fmbb rs (EPDM) .

4 et hyl i dene-8-meth

10

15

20

nonadi ene (EMND) were | ntroduced.
These polyolefin elastomers may contain polyolefin

resins in a small amount such as up to equal amount. The
polyolefin resins usable herein include, for example, low
density polyethylenes, high density polyethylenes, linear
low density polyethylenes, polypropylenes,
ethylene/propylene block copolymers and ethylene/propylene
random copolymers, and mixtures thereof.

The Qolyolefin elastomers may comprise copolymerized
dienes or polyenes. Examples of the dienes include 1,4-
pentadiene, 1,4-hexadiene, cyclohexadiene,
dicyclopoentadiene and S5-ethylidene-2-norbornene.

In the present invention, partially crosslinked
elastomer compositions can be prepared in such a manner
that the olefin elastomers are mixed with peroxide-
decomposing polyolefin resins or peroxide-crosslinking
hydrocarbon rubbers and then the mixtures are dynamically
heat treated in the presence of organic peroxides. More

specifically, the partially crosslinked elastomer

- compositions can be prepared by dynamically heat treating a

25

mixture from

1 to 50 % by weight of an ethylene/aromatic vinyl
compound random copolymer,

20 to 80 % by weight of a peroxide-crosslinking
hydrocarbon rubber,

10 to 60 % by weight of a peroxide-decomposing

polyolefin resin and



The systemin the autoclave was then heated to 50 [err]C while

stirring and ethylene was fed so that the pressure becane 7 kg/ cnt.
Separately, 9.2 nmmol of methyl alum noxane (Toso 15 Aczo, 3 % by wei ght
solution in toluene) and 0.018 mmol of

(dimethyl (tert-butyl am de) (tetranmethyl3Rerr]-

156 cycl opent adi enyl )si | ane)di chl oride titanium synthesized by

prepare o mixed sortibr it B BAESERCRE E D e bosaors RELAR: oc ave

prepare a m xed solution whicC

toinitiate t R dnqu‘u]»b 28 5 The polynerization was perforned for 30
m nut es by Waﬂﬁgéﬁ??%uous y Feeding ethylene to keep the pressure of

in the presence of an organic peroxide.
The rubber components comprising a partially
5 crosslinked ethylene/aromatic vinyl compound random
copolymer are composed of a partially crosslinked
ethylene/aromatic vinyl compound random copolymer aﬁd/or an
uncrosslinked ethyléne/aromatic vinyl compound random
copolymér and a bartially crosslinked rubber. The
10 elastomer compositions comprising a partially crosslinked
ethylene/aromatic vinyl compound random capolymer can be
prepared by known processes. For example, a polyolefin
resin, a peroxide-crosslinking hydrocarbon rubber and an
ethylene/aromatic vinyl compound random copolymer can be
15 dynamically heat treated in the presence of an organic
peroxide to obtain a partially crosslinked composition
comprising the polyolefin resin, the hydrocarbon rubber and
the ethylene/aromatic vinyi compound random copolymer.
The peroxide-crosslinking hydrocarbon rubbers used
20 Therein are copolymers of ethylene as a major monomer with
d-olefins such as propylene, l-butene, l-hexene and 1-
octene, or with non-conjugated dienes including, for
example, cyclohexadiene, dicyclopoentadiene, 1,4-
pentadiene, 1,4-hexadiene, dicyclooctadiene,
25 me;hylenenorbornehe and 5-ethylidene-2-norbornene.
Specifically, the peroxide-crosslinking hydrocarbon
rubbers are amorphous elastic copolymers comprising

olefins, for example, ethylene/propylene copolymer rubbers,



pol yneri zation systemat 7 kg/cnR. The pol ynerization was term nat ed
by adding 5 m of nethanol. After the end of pol ymeri zation, 1 liter
of nethanol was added to the 10 polyner solution to precipitate a polymner
whi ch was washed twice with 1 liter of nmethanol, followed by drying
at 130 [err]C for 12 hours unddr33 educed pressure. An

et hyl ene/ st yr ene/ EMND copolyner (Copol yner (i)) was obtained in a

71800 25 Oechlauhboh HAEG D! Qb gl RIRKLLIEH YR Tom

et hyl ene to CoNs onre rené reenne) was
3?2%%5|I§e[fgrr?%q§@eg gUEBers'cﬁ9%¥¥H %gﬁgag/igggg gn %gy&?grr]c
20 Preparat'Qﬁb5é§§p|Etﬁylene/propyléﬂé/%o%—éohEhSété&t@féﬁ@Qxﬁﬂggﬂ%ﬁh
purged with nitrogen, 430 m of toluene of styrene an
EM\D wer e i nt rotieed, &ehlDegs/Dybdred MonPcopylgated0diddé copolymer
| S rubbers and ethylene/propylene/l-butene/non-conjugated
diene copolymer rubbers.

The peroxide-crosslinking polyolefin rubbers have a
Mooney viscosity [MLi+4 (100 °C; JIS K 6300)] in the range
of 10 to 150, preferably 40 to 120. It is also preferred

10 that the peroxide-crosslinking polyolefin rubbers have an
iodine value (unsaturation degree) of not more than 16.

The peroxide-noncrosslinking hydrocarbon rubber used
in the partially crosslinked polyoclefin elastomer |
compositions means a hydrocarbon based rubbery substance

15 which does not crosslink when it is dynamically heat
treated in the presence of a peroxide (organic peroxide) at
a temperature higher than its decomposition temperatures so
that the flowability does not reduéed. Specific examples
thereof include butyl rubbers, polyisoprene rubbers,

20 propylene/ethylene copolymer rubbers comprising at least 50
% by mol of propylene and propvlene/ethylene/l-butene
copolymer rubbers. Of these, butyl rubbers and isobutylene
rubbers are preferably used. By the addition of these
peroxide-noncrosslinking hydrocarbon rubbers, partially

25 crosslinked polyolefin elastomer compositions exhibiting
more excellent moldability and appearénce of molded

products can be obtained.



the pressure becane 3.2 kg/cnR. The systemin the 25 autoclave was then
heated to 50 [err]C while stirring and et hyl ene was fed so that the
pressure became 10 kg/cnierr]. The pol ynerizati on was perfornmed
in the sane manner as in Preparation Exanple 7, except that ethylene
was 134 157 continuously fed to keep
the pressure of polynerization systemat 10 kg/cnferr]. An

eL P enel o 1 VL SnChELYSSFATRANR c1apcHARPEYBE! phERLIRY ibheses, kel e
ethylene 5 1@ £9R&&I e lsdttdr yagbﬁeepyleaﬁ&@g Y ANG{ O RYeRBS)
was 73/ 27 and the nolar ratio of the of constituent
such as those conventionally added to known rubbers can be
used. Specific examples of softening agents include
5 petroleum based materials such as process oils, lubricating
oils, paraffin, liquid paraffin, petroleum asphalt and
vaseline, coal tar materials such as coal tar and coal tar
pitch, fatty oils such as castor oil, linseed oil, colza
oil, sofbean oil and coconut oil, waxes such as tall oil,
10 beeswax, carnauba wax and lanolin, fatty acids such as
ricinoleic acid, parmitic acid and stearic acid or metallic
salts therecf, synthetic resins such as petroleum resins,
cumarone/indene resins and atactic polypropylenes, ester -
plasticizers such as dioctyl phthalate, dioctyl adipate and
15 dioctyl sebacate, and further microcrystalline waxes,
liquid polybutadienes or modified products or hydrogenated
products thereof and liquid thiokols.
By the addition of softening agents, elastomer
compositions excellent in flowability upon molding can be
20 obtained, but excessive addition thereof may reduce the
mechanical properties of the resulting compositions.
Examples of organic peroxides usable in the present
invention include dicumyl peroxide, di-tert-butyl peroxide,
2,5-dimethyl-2,5-di- (tert-butylperoxy)hexane, 2,5-dimethyl-
25 2,5-di- (tert-butylperoxy)hexyne-3, 1,3-bis(tert-
butylperoxyisopropyi)benzene, 1,1-bis(tert-butylperoxy) -
3,3,5~trimethylcyclohexane, n-butyl-4,4-bis(tert-

butylperoxy) valerate, benzoyl peroxide, p-chlorobenzoyl



units fromethylene and from propylene to constituent units from

styrene (ethylene + propyl ene/styrene) was 90/ 10. The - copol yner had
an iodine value of 20 and an intrinsic 10 viscosity [[err]] of 2.5 dl/g
as neasured in decalin at 135 [err]C Preparati on Example 9

An et hyl ene/ styrene/ EMND copol yrer (IBBonner (k)) was obtained in the

sane manner as in Preparatlon Exanple 7, except that the

e
di met hyl (t
(cylclngpe%t gdie;%yl%ﬁ ane%jgl) Gﬁ*%‘?.gg%{;é{% 3kfL}%g‘r(}lrv%l}‘:sldreépIt-'aec]:‘etd by
i sopropyl i deng; i) fld AleRuakel, I £8P URL &, EHL AhAe BHYRAS ka8Honate, PY @ known

nmethod. In the resulting ethylene/styrene/E D copol yner ( Copol yner

(k)), the nol @ladady 0 Riroxaael i 1888by1 2Persttids i@ Medichliepeclutyl
constituent units fromstyrene (et hyl ene/ styrene) was 89/11. The

copol ynmer hadpétozxiatd.ne value of 16 and an intrinsic viscosity
[[err]] of 1.7 dl/g as neasured in decalin at 135 [err]C
Of these, preferred are, with respect to odor and
scorch stability, 2,5-dimethyl-2,5-di-(tert-
butylperoxy)hexane, 2,5-dimethyl-2,5-di- (tert-
butylperoxy)hexyne-3 and 1,3-bis(tert-
butylperoxyisopropyl)benzene, in particular, most preferred
10 is 2,5-dimethyl-2,5-di- (tert-butylperoxy)hexane. In the
present invention, the organic peroxides are used in an
amount of 0.05 to 2 % by weight, preferably 0.1 to 1.6 % by
weight, based on 100 % by weight of the total of the |
peroxide-decomposing polyolefin resin, the
15 ethylene/aromatic vinyl compound random copolymer, the
peroxide—crosslinking hydrocarbon rubber and the peroxide-
noncrosslinking hydrocarbon rubber, as major components of
the composition to be subject to crosslinking treatment.
In the present invention, when the above-mentioned
20 components are dynamically heat treated in the presence of
an organic peroxide, auxiliary agents for peroxide-
crosslinking such as sulfur, p-quinone oxime, p,p'-
dibenzoylguinone dioxime, N-methyl-N-4-dinitrosoaniline,
nitrobenzene, diphenylguanidine and trimethylolpropana-
25 N,N'-m-phenylene dimaleimide, or polyfunctional acrylate
monomers such as triallyl cyanurate, ethylene glycol

dimethacrylate, diethylene glycol dimethacrylate,

polyethylene glycol dimethacrylate, trimethylolpropane



25 Example 9 Copol ynmer (i) prepared in Preparation Exanple 7, an
et hyl ene/ propyl ene copol yner rubber (ethyl ene/ propyl ene = 72/ 28,

i odine value = 12, intrinsic viscosity [[err]] (neasured

158 in decalin at 135 [err]C) = 2.7 dl/g, Copolyner (p)), FEF

carbon bl ack (Asahi 60HJ err], Asahil®drbon K K ), paraffin oi
(PS-430[err], ldemtsu Kosan K K), stearic acid, zinc whi te, cal cium

CarbonaLe he 9 3RLe bl BT hitn B S bl B Sy 0% O
1.7-liter Banpifiy) HotfmekORGch as divinylbenzene, vinyl butyrate and
vinyl stearate can be added. These compounds can serve to
uniform and moderate crosslinking reaction.
5 Of the above-mentioned compounds, most preferred is
divinylbenzene due to the following reasons:
Divinylbenzene can be easily handled, has good
compatibility with the peroxide-decomposing polyvolefin
resin, the ethylene/afomatic vinyl compound random
10 copolymern the peroxide-crosslinking hydrocarbon rubber and
the peroxide-noncrosslinking hydrocarbon rubber, as major
components of the composition to be subject to crosslinking
treatment, and has a solubilizing action on the organic -
peroxide to function as a dispersing agent for the organic
15 peroxide, whereby crosslinking reaction can be performed
uniformly to yield polyolefin elastomer compositions having
good balance between flowability and physical properties.
- It is preferred to use the peroxide-crosslinking
auxiliary agent, the polyfunctional acrylate monomer and
20 polyfunctional vinyl monomer in an amount of 0.05 to 3 % by
weight, in particular 0.1 to 2 % by weight, based on the
total amount of the composition to be subject to
crosslinking treatment. The use of more than 3 % by weight
of the peroxide-crosslinking auxiliary agent, the
25 polyfunctional acrylate monomer and polyfunctional vinyl
monomer may cause disadvantages. For example, when the
organic peroxide is used in a larger amount, the

crosslinking reaction may proceed too fast to result in.



Sei kosho K. K.) for 6 mnutes. To a 8-inch open roll mll (front/back

rolls: 50/50 [err]C), the kneadate was fed and further sulfur,

2- mer capt obenzot hi azol e, 10 di pentamnet hyl enet hi uram di sul fi de and
tetrabutylt hiuram di sul fide were added and kneaded to obtain a
conpound r ubber. Copol ymek3Ti ) : 100 parts
by weight 15 Copol yner (p): 100 parts by wei ght
FEF car bon bl : : .16 s ln oil:
90 parts by%sggshltlnked pso't-L ggrl?]él%c?l :svp&h{éxS &%p\éfgl@%ns havg?éa&%afrnt by
wei ght Zifiowdbil8ty. On the other hand, whed thRAbk§aRYcWeéahikiael0
cal ci um car bonat e heavy: 35 parts by wei ght cal ci um

oxi de: is used in a smBllepPashcudy, WHdHeroxideskhkbyblinking

0.8 part by weight - 2-mer capt obenzot hi azol e: 1.0 part by
wei ght auxiliary agent, the polyfunctional acrylate monomer and

5 polyfunctional vinyl monomer may remain unreacted in
partially crosslinked polyoclefin elastomer compositions so
that the partially crosslinked compositions may undergo
changes in properties through heat history in processing
and molding the compositions. Therefore, tﬁe peroxide-

10 crosslinking auxiliary agent, the polyfunctional acrylate
monomer and polvfunctional vinyl monomer should not be used
in excess.

It is preferred that the dynamic heat treatment of tﬁe.
compositions is carried out in a non-open type apparatus

15 and in an atmosphere of an inert gas such as nitrogen, at a
temperature generally in the range of from a melting point
of the thermoplastic resin to 300 °C, for 1 to 10 minutes,
at shearing rate in the range of 500 to 10,000 sec™l. Non-
open type apparatuses preferably used include mixing rolls,

20 intensive mixers such as Banbury mixers and kneaders, and
single screw or twin screw extruders

The thermoplastic-polyolefih elastomer composition
according to the present invention can further comprise the
above-mentioned stvrene polymer generally in an amount of 1

25 to 15 parts by weight, preferably 5 to 10 parts by weight,
based on 100 parts by weight of the elastomer composition.
Because of its improving effect in coating properties, the

use of the styrene polymer is preferred.



di pent anet hyl enet hiuram 25 disul fide: 0.4 part
by wei ght tetrabutylthiuram disul fide: 0.4 part by weight
159 The thus obtained conpound rubber was heated for 10

mnutes by neans of a press heated at 160 [err]C to produce a _

vul cani zed sheet having a thickness ot38 nm for which tensile test
and hardness test were carried out. 5 Furt her, the conpound rubber

truded by ne Qf 4 50 e i ppe ith a flat
ire Cui dthe 50" mm e 1% importafle 5P Whe it IVELAAH! PREE IhEN 2

tenpera;rre amour® o0 ther bl hy28€e fafithd e tRAPLRbELAaFaf8oher r1 C to
forma at
copolymer in the above-mentioned thermoplastic resin

composition or elastomer composition is in the range of 1
5 to 70 % by weight, preferably 3 to 50 % by weight, more

preferably 5 to 40 % by weight, particularly preferably 10
to 30 % by weight. When the ethylene/aromatic vinyl
compound random copolymer is less than the above range, the
eomposition may have insufficient coating properties, and

10 when the copolymer is more than the above range, the
composition may have insufficient strength, heat resistance
or chemical resistance.

The above-mentioned thermopiastic resin composition

and elastomer composition according to the present

15 invention can be prepared by blending the above-mentioned
components using a mixer such as a tumbling mixer, a ribbon
blender and a Henshel mixer and then melt kneading. Usable
apparatuses for kneading include mixing rolls, intensive
mixers (such as Banbury mixers and kneaders) and single

20 screw or twin screw extruders and non-open type apparatuses
are preferred.

The kneading can generally be carried out at a

temperature of 150 to 280 °C, preferably 170 to 240 °C, for
1 to 10 minutes. The thermoplastic resin composition and

25 elastomer composition thus obtained are usually pelletized
and then molded into molded products of desired shapes by
molding processes conventionally employed in the art of

thermoplastic resin and elastomer compositions, for example



pl ate. Subsequently, the plate was roll coated thereon 10 wth an
urethane resin coating (Mtsui Toatsu K K. : Oestar - QL73/ Orestar
NP1100 (100/88)) and then vul canized in a hot air vul cani zer at 210
[err]C for 6 minutes to obtain an ur et hane coated rubber plate, for
whi ch adhesi ve strength ~of the t898ting filmwas neasured. The results
are shown in 15 Table 2. Exanpl e 10 Exanpl e 9 was

; ) ' nd ol r (p)
her e changed toY gifctidh SR, Olcrrusiof WA, Bronh BS158R0, éﬂg e
[ bl d I 1. [ t ed,
oxcont that t renender noldi®iP! €7 is preforred WA T oy AICLERER ©

changed to 30 msldindy R tWRirfbBH18561dOrddlt bl ahBSREGLLYRLY-

The results
composition of the present invention exhibit excellent

5 moldability.

Molded products prepared from the thermoplastic resin
composition and elastomer composition according to the
present invention exhibit excellent coating properties with
urethane resin coatings and aﬁiné resin coatings. The

10 urethane resin coatings, which form coating films generally
by reactions between polyisocyanates and polyol compounds,
include one-pack and two-pack type coatings and also powder
coatings comprising blocked isocyanates. The molded -
products formed from the thermoplastic resin composition

15 and elastomer composition of the present invention have
good compatibility with any one of these urethane resin
coatings.

The amino resin coatings include melamine resin,
benzoguanamine resin and urea resin coatings. From these

20 coatings, coating films are formed in such a way that an
amino group containing starting material is reacted with an
aldehyde compound to prepare a highly reactive monomer
which is subjected to addition-condensation reaction to
produce methylol groups which in turn-react with hydroxy

25 groups of alcohols. The amino resin coatings can be used
in combination with oil modified plastic alkyd resins, oil-
free alkyd resins, oil varnishes, acrylic resins, epoxy

resins or epoxy/ester resins.



are shown in Table 2. Conpar ati ve Exanple 3

160 Exanpl e 9 was repeated, except that Copolyner (i) was

omtted and 100 parts by weight of Copolyner (p) was used.

The results

are shown in Table 2. 5 Exanple 12 Exanpl e 9 was repeated,
except that nagnesium hydr oxi dd4@s used i nstead of cal ci um carbonate

heavy. The results are shown in Table 2.

These coatings or other surface treating agents can be

applied by conventionally employed coating methods,

example using spry guns, blushes and roll coaters.

for

The

thickness of coating films may vary depending on purposes

5 of molded products without any particular limitation and is

generally in the range of 1 um to 500 um after drying.

From among the above-mentioned coatings, by way of

example using the urethane resin coating, it can be applied

10 in such a manmmer as illustrated below. An molded product

formed from the thermoplastic resin composition and

elastomer composition according to the present invention is

washed with water and with a common industrial detergent,

each at least one time, and then further washed with water,

15 followed by drying with heat. Namely, it is noted that in

order to apply the coating to the molded product formed

from the thermoplastic resin composition and elastomer

composition according to the present invention, the washing

(surface treatment) of the molded product with vapor of an

20 chlorinated solvent conventionally required is not always

necessary. After drying the molded product, the urethane

resin coating can be applied thereto, if necessary,

followed by heating, to form a coating £ilm of the urethane

resin. The resulting coating film has very good adhesion

25 to the molded product even though the chlorinated solvent

vapor washing is omitted.

Although all the'molded products obtained from the

elastomer composition have not always sufficient abrasion



10 Exanple 13 Exanpl e 12 was repeated, except that the conpound

rubber further contained 0.6 part by weight of a dioctyltin mal eat e
pol ymer and 4 parts by wei ght of a hydroxy- cont ai ni ng pol ybut adi ene
(Polyether Herr] , Mtsubishi 15 Chemicals K K. ). The results are shown
in Table 2. Exampl e 14 141 Copolymer (i) prepared in
Freﬁa[ati?n Exarple 7, an ethylene/propylene copolyner r ubber

et hyl ene/ propyl ene_ = odi ne va ntr|n5| vVisgosit
[Tert]] (moas dreat seance’ aﬁ‘ddéc‘faﬁtﬁha?ei%%ti‘%‘?‘?'j G, Pogprhtessd ymary

(a)), SRF-H hj ﬁ?“ﬁ%
paraffin P%‘ﬁl%ﬂvﬁ’g%’g’[& ]egAﬁg {-‘h sfa%]c m p(%)%g{a l ene gI ycol ,
stearic acid, dé&t@ %%1%%& B afle'ﬁevasa&llﬂgeac%@el% sg5tha€ans of a

1.7-liter Banbury m xer- e Sei osho K K
coated products variously de51gned can be obtained.

5 The coated products of the thermoplastic resin
composition and the coated products of the elastomer
composition according to the present invention can widely
be used for various purposes desired to be coated, for
example automobile parts, motorbiké parts, electric

10 equipment parts, products for daily use, civil engineering
and construction materials, general engineering materials,
business and information processing machines, packaging
materials, sports goods, and medical equipments and
instruments.

15

EFFECT OF THE TNVENTION

The vulcanized molded product having a surface
decorative layer according to the present invention
exhibits excellent adhesion to the surface decorative layer

20 and also excellent mechanical strength.

The coated product of the thermoplastic resin
composition molded_product and the coated product of the
elastomer composition molded product according to the
present invention exhibits excellent adhesion between the

25 molded product and the coating film.

EXAMPLE



6 m nutes. The kneadate was fed to a 8-inch open roll mll
(front/back rolls: 50/50 [err]C), and sul fur, 2-

mer capt obenzot hi azole, 2-(4 - : 161

nmor phol i nodi t hi 0) benzot hi azol e, zinc di- but yl t hi ocar bamat e,

2- mer capt oi m dazoline, pp - oxﬂ&4&benzenesulfonylhydra2|de and cal ci um
oxide to obtain a conpound rubber. 5 Copol ynmer (i):

60 parts by weig )+ parts by
00, g™ Pl B preogPEpARIL Ui curengs aspcrineg wilh

reference to the following examples, but it should be
construed that invention is in no way limited to those
examples.

5 The following measuring method were used in Examples

and Comparative Examples.
(For Examples 1-16 and Comparative Examples 1-4)

10 Te3511e Test
A vulcanized sheet was punched out to prepare dumbbell
specimens of No. 3 type of JIS K 6301 (1989). Accorxding to
the method described in JIS K 6301, Section 3, the tensilé
test was carried out under the test conditions of a
15 temperature of 25 °C and a stress rate of 500 mm/min to
measure tensile strength (TB) and tensile elongation at

break (EB).

Hardne Tes
20 According to JIS K 6301, spring hardness (HS: JIS A

hardness) was measured.

Adhesion Test of Coating Film
Two vulcanized plate specimens having a coating film
25 of an about 100 um thickness Weré prepared. Both specimens
were bonded with an instant adhesive such that the rubber
surface of one specimen was opposed to the coated surface

of the other, and then strips of a 10 mm width were cut out



paraffin process oil: 70 parts by weight 10 polyethylene

gl ycol : 1 parts by weight stearic acid:

2 part by wei ght zi nc white: 5 parts by
wei ght sul fur: 1.5 parts by weight

cal ci um oxi de: ’ 514%arts by weight 15

2- mer capt obenzot hi azol e: 0.8 part by weight

2- (4" - nor phol i i t.hio)- hi | e 2
part's by wei ghtoh the’honasa spdfRl ) 38 Beet, grrenath wag neaqurel)

wei ght ~ captai, gt dazpl ine : ;s | 20
p, p' - oxybi sbe%?eq%g- 2 Eghg%ﬁ?f%%\%/ ycﬁyaf)lefél:mg in ¢nd B%éCtP%I.l\é&pgﬁ s by
wei ght degreesTh€ LhdscobdfiNad redymaeund rubber was extruded by

means of a 50-mm [err] -extruder equipped with a circular die 25 having an
i nner dianeter of 10 mmand a gap size of 1 nm

5 Compression Set Test
The compression set (CS) was measured for specimens
which were heat aged at 100 °C for 22 hours according to

JIS K 6301.

10 (For Examples 17-27 and Comparative Examples 5-8)

Cross-Cut Test
On the surface of a coated specimen, 11 lines parallei
to one another were drawn with a single-edged razor at
15 intervals of 2 mm and, at right angles to these lines,
further 11 lines parallel to one another were drawn at
intervals of 2 mm to form 100 cross cuts. An adhesive tape
(JIS Z 1522) was put on the cross cuts with pressure to
adhere well thereto. After the tape was peeled off upward
20 at a dash, the state of the cross cuts was inspected and
the number of cross cuts remaining on the specimen without

peeled off were counted.

Preparation Example 1

25 To a 1.5-1liter autoclave thoroughly purged with
nitrogen, 430 ml of toluene, 75 ml of styrene and 5 ml of
4-ethylidene-8-methyl-1, 7-nonadiene (EMND) were introduced,

followed by feeding propylene so that the pressure became



under the conditions of a die tenperature of 80 [err]C and a cyl i nder
tenperature of 60 [err]Cto forma tube. The nol ded © tube was

vul cani zed in a hot air vulcanizer at 220 [err]C for 6

162 m nutes to obtain a spongy rubber plate, for which specific
-gravity nmeasurenment, tensile test addi4onpression set test wer e
carried out. Further, in the forgoi ng manner using the sane 5

d ' | | di.e havyi 1 d f 25
i ze of 2 mAeraLeer " S Rt g Patate Wk hen, ree ¥ Frba
product ves g a nogs JNE £ESUE 106 ecny1CRAETRASPEQHUSS YRR Nagd ed &t 220

[err]C for 6 m nutes
pressure became 10 kg/cm?. Separately, 9.2 mmol of methyl

- aluminoxane (Toso Aczo, 3 % by weight solution in toluene)
S and 0.018 mmol of (dimethyl(tert-butylamide) (tetramethyl-
n5—cyclopentadienyl)silane)dichloride titanium synthesized
by a known methed were stirred in another reactor for 15
minutes to prepare a mixed solution which was then
introduced to the autoclave to initiate the polymerization.
10 The polymerization was performed for 30 minutes by
continuously feeding ethylene to keep the pressure of
polymerization system at 10 kg/cm?. The polymerization was
terminated by adding 5 ml of methanol. After the end of .
polymerization, 1 liter of methanol was added to the
15 polymer solution to precipitate a polymer which was washed
twice with 1 liter of methanol, followed by drying at 130
°C for 12 hours under reduced pressure. An
‘ethylene/propylene/styrene/EMND copolymer (Copolymer (a))
was obtained in a yield of 24 g, in which the molar ratio
20 of constituent units from ethylene to constituent units
from propylene (ethylene/propylene) was 73/27 and the molar
ratio of the total of constituent units from ethylene and
from propylene to constituent units from styrene (ethylene
+ propylene/styrene) was 90/10. .The ¢opolymer had an

25 iodine value of 15 and an intrinsic viscosity [n] of 2.8

dl/g as measured in decline at 135 °C.

Preparation Example 2



a spongy rubber plate. Thereafter, an urethane coated 10 spongy rubber

pl ate was obtained in the sane nmanner as in Exanpl e- 9, except that the
heati ng was carried out at 200 [err]C for 6 mnutes. For the resulting
ur et hane coated spongy rubber plate, adhesive strength of the coating
filmand so on were neasured. THet3esults are shown in Table 2. 15
Exanpl e 15 Exanpl e 14 was repeated, except that Copol ynmer (j)

oL o0 L0 o P A S RSSO g SRR ™ (1)
Exanpl e 14 wagitepgahede3eXaends i, RPOINTRY ()5?) s@?‘f‘en? an@™ 14 ﬁrgv\% : nlOO
parts by wei ght of Copolyner (q) was used. he tesulrts are s
Table 2. 25 EMND were introduced, followed by feeding l-butene so that
the pressure became 2.0 kg/cm?. The system in the
S autoclave was then heated to 50 °C while stirring and
ethylene was fed so that the pressure became 10 kg/cm2.

The polymerization was performed in the same manner as
in Preparation Example 1, except that ethylene was
contihuously fed to keep the pressure of polymerization

10 system at 10 kg/cm?. An ethylene/l-butene/styrene/EMND
copolymer (Copolymer (b)) was obtained in a yield of 23 g,
in which the molar ratio of constituent units from ethylene
to constituent units from l-butene (ethylene/l-butene) waé -
80/20 and the molar ratio of the total of constituent units

15 from ethylene and from l-butene to constituent units from

styrene (ethylene + l-butene/styrene) was 94/6. The

copolymer had an iodine value of 13 and an intrinsic

viscosity [Nn] of 2.7 dl/g as measured in decline at 135 °C.

20 Preparation Example 3

To a 1l.5-liter autoclave thoroughly purged with
nitrogen, 430 ml of toluene, 50 ml of styrene, 40 ml of 1-
octene and 4.5 ml of EMND were introduced. The system in
the autoclave was then heated to 60 °C while stirring and

25 ethylene was fed so that the pressure became 10 kg/cm?.

The polymerization was performed in the same manner as

in Preparation Example 1, except that ethylene was |

continuously fed to keep the pressure of polymerization



Exanpl e 16 163 Exampl e 9

was repeated, except that Copolynmer (k) prepared in Preparation
Exanpl e 9 was used i nstead of Copol yrmer (i). The results are shown in
Tabl e 2. 5 It can be seen from Table 2 that the vul canized
nmol ded products having a decor di4éye surface |ayer (coating film
according to the present I nvention exhibit inproved adhesi ve strength

pite of om evEkgnearr Lcka Ry B mehvlsrRol PaLene sodem el M 1
copolymer (Copolymer (c)) was obtained in a yield of 20 g,
in which the molar ratio of constituent units from ethylene
to constituent units from l-octene {(ethylene/l-octene) was
5 83/17 and the molar ratio of the total of constituent units
from ethylene and from l-octene to constituent units from
styrene (ethylene + l-octene/styrene) was 93/7. The

copolymer had an iodine value of 12 and an intrinsic

v1sc051ty [n] of 2.6 dl/g as measured in decalin at 135 °C

10

Preparatio le

To a 1.5-1liter autoclave thoroughly purged with
nitrogen, 430 ml of toluene, 40 ml of styrene and 8 ml of
EMND were introduced, followed by feeding propyvlene so that

15 the pressure became 3.0 kg/cm?. The system in the
autoclave was then heated to 50 °C while stirring and
ethylene was fed so that the pressure became 10 kg/cm?.

The polymerization was performed in the same manner as
in Preparation Example 1, except that ethvlene was

20 continuously fed to keep the pressure of polymerization
system at 10 kg/cm?. An ethylene/propylene/styrene/EMND
copolymer (Copolymer (d)) was obtained in a yield of 21 g,
in which the molar ratio of constituent units from ethylene
to constituent units from propylene (ethylene/propylene)

25 was 75/25 and the molar ratio of the total of constituent
units from ethylené and from l-octene to constituent units

from styrene (ethylene + propylene/styrene) was 93/7. The



Table 2 Ex. 9 Ex. Ex. Conp. Ex.

10 11 Ex. 3 12 Unsaturated olefin (a) (a) (a) -
(a) copol yrer (pbw) 70 50 30 0 70

Et hyl ene/ a- ol efin (p)y (p) ([? (p) (p) copol ymer rubber
(pbw) 30 50 70 100 30 14 Properties B

(MPa) 12 11 12 11 EB (% 340 350

330 290  32Qgpolymer ha dc?.]'ﬁx iodine val(nd! 8£A%24 T“‘Ezan i r”%qf [err]

Coating film esive Strength*1 [err err
Coating fil mviscosity [T\FlCHSIESZ VB (‘ElI/rQEI@@t h\e(aMJQé'H ihldecd0in atB21351%¢. 58

CS (» Density
(kg/cnferr]) - - - - -
Prepara;iég Example 5
5 To a 1.5-liter autoclave thoroughly purged with
nitrogen, 430 ml of toluene, 60 ml of styrene and 7.5 ml of
EMND were introduced, followed by feeding l-butene so that
the pressure became 2.0 kg/cm?. The system in the
autoclave was then heated to 50 °C while stirring and
10 ethylene was fed so that the pressure became 10 kg/cm2.

The polymerization was performed in the same manner as
in Preparation Example 1, except that ethylene was
continuously fed to keep the pressufe of polymerization
system at 10 kg/cm?. An ethylene/l-butene/styrene/EMND

15 copolymer (Copolymer (e)) was obtained in a yield of 18 g,
in which the molar ratio of constituent units from ethylene
to constituent units from l-butene (ethylene/l-butene) was
78/22 and the molar ratio of the total of constituent units
from ethylene and from l-butene to constituent units from

20 styrene (ethylene + l-butene/styrene) was 92/8. The

copolymer had an iodine value of 22 and an intrinsic

viscogity [N] of 2.4 dl/g as measured in decalin at 135 °C.

P aration Ex le
25 An ethylene/propylene/styrene/EMND copolymer
(Copolymer (h)) was obtained in the same manner as in

Preparation Example 1, except that the (dimethyl (tert-
butylamide) (tetramethyl-n°-



164

Ex. Ex.

Ex. 4 16
copol yrner

Et hyl ene/[err]-olefin (p) (q148 (q) (q) (p) copol ymer

r ubber
B

(9

Tabl e 2 (continued)

Ex. Conp. Ex. ' 13 14
Unsaturated ol efin (a) (a) (b) - (c)
0

(pbw) 70 60 80

(pbw) 30 40 100 Properties

350

3E5c£o%§%tad 1)gﬁi§ne)%1chlorlggE§1tanlum was (jﬁgaﬁfd by69

1sop§§py11dene blSéEHﬁéhQQ)E&LEbnlum dichloride synthesized
by a knowp method. In the resulting
ethylene/propylene/styrene/EMND copolymer (Copolymer (h)),
the molar ratio of constituent units from ethylene to
constituent units from propvlene (ethylene/propylene} was

75/25 and the molar ratio of the total of constituent units

"~ - from ethylene and from propylene to constituent units from

10

15

20

25

styrene (ethylene + propylene/styrene) was 89/11. The

copolymer had an iodine value of 16 and an intrinsic

viscosity [n] of 2.1 dl/g as measured in decalin at 135 °C.

Ex e 1

Copolymer {a) prepared in Preparation Example 1, FEF
carbon black (Asahi 60HG™, Asahi Carbon K.K.), paraffin
oil (PS-430™, Idemitsu Kosan K.K), stearic acid, zinc
white, calcium carbonate heavy (Whiton SB™, Shiroisi Kogyo
K.K.) and calcium oxide (Besta BST™, Inoue Sekitan K.K.)
were kneaded by means of a 4.3-liter Banbury mixer (Kobe
Seikosho K.K.) for 6 minutes. The kneadate was fed to a
14-inch open roll mill (fromt/back rolls: 50/50 °C), and
further kneaded together with sulfur, 2-
mercaptobenzothiazole, dipentamethylenethiuram disulfide
and tetrabutylthiuram disulfide, followed by gaging to

obtain a compound rubber.

Copolyvmer (a): 100 parts by weight

FEF carbon black: : 160 parts by weight

15



adhesive Strength*1 [err] [err] [err] X [err] Coati ng
' 45

film adhesi ve strength (NNcn) 66
CS (% - 18 19 19 - Density
(kg/cnferr]) - 520 500 530 - 5 *1 [err] : Substrate
br eaki ng X: Interfacial peeld9g Preparati on Exanple 10
10 Preparation of ethylene/styrene random copolyner (E-St (1))
A l-liter glass r tor .equi pped with a condensgr and a stirrer was
t hor oughl y pu#ﬁﬂﬁﬁaﬁfhoﬁﬁrrogen and 460 m of ¥ “parts by weight
stearic acid: 1 part by weight
zinc whitg: 5 parts by weight
calcium carbonate heavy: 35 parts by weight
5 calcium oxide: 5 parts by weight
sulfur: 0.8 part by weight
2-mercaptobenzothiazole: 1.0 part by weight
.dipentamethylenethiuram
disulfide: 0.4 part by weight
10 tetrabuty;thiuram disulfide: 0.4 part by weight

The thus obtained compound rubber was heated for 10
minutes by means of a press heated at 160 °C to produce a
vulcanized sheet having a thickness of 2 mm, for which
15 tensile test and hardness test were carried out.
Further, the compound rubber was extruded by means of
a 50-mm ¢ extruder equipped with a flat die (width: 50 mm,
gap size: 2 mm) under the conditions of a die temperature
of 80 °C and a cylinder temperature of 60 °C to form a flat
20 plate. Subsequently, the plate was roll coated thereon
with an urethane resin coating (Mitsui Toatsu K.K.: Orestar
Q173/Orestar NP1100 (100/88)) and then vulcanized in a hot
air vulcanizer at 210 °C for 6 minutes to obtain an
urethane coated rubber plate, for whic¢h adhesion strength
25 of the coating film was measured. The results obtained are

shown in Table 1.

Example 2



165 toluene and 40 m of styrene were introduced thereto,

foll owed by saturating with ethylene with stirring. After t he
tenperature of the systemwas elevated to 35 [err]C, 4.5 nmol of

met hyl al um noxane (Toso Aczo, 10 % by weight 5 solution in toluene) and
0.045 mml of (tert- 150

butyl am de) di net hyl (tetranethyl -[err]-cycl opent adi enyl ) si | ane titani um

dichlorid 0.01 lut i in_tol d.. Ethyl

g ot e, (0,0 SRl PR LOLUERS) Mooy sl RS cclbane s
t 40 C ' 3 t f | ti ,

201111 C Eobl0 MO ERaicen 0, pell B ISUEIGOL BRI LAY o1

al cohol and 1f,1eate hoRimdd" ARHAPEBYILOCHL OIHE SEIL HhRiroRQ-N NUtes with
heating at 80 [err].C.” -The isobutyl "al cohol phase was
containing polybutadiene (Polyether H™, Mitsubishi

5 Chemicals K.K.). The results are shown in Table 1.

Example 3
Example 2 was. repeated, except that 40 parts by weight
of magnesium hydroxide was used instead of calcium

10 carbonate heavy. The results are shown in Table 1.

Example 4
Example 1 was repeated, except that Copolymer (b)
obtained in Preparation Example 2 was used instead of

15 Copolymer (a). The results are shown in Table 1.

Example 5
Example 1 was repeated, except that Copolymer (c)
obtained in Preparation Example 3 was used instead of

20 Copolymer (a). The results are shown in Table 1.

Comparative Example 1
Example 1 was repeated, except that an
ethylene/propyvlene/EMND copolymer {ethylene/propylene
25 (molar ratio) = 72/28, iodine value = 12, intrinsic
viscosity [N] (measured in decalin at 135 °C) = 2.7 dl/g,
Copolymer (£)) was used instead of Copolymer (a). The

results are shown in Table 1.



15 transferred to a separatory funnel and washed twice with 250 m of
wat er to separate aqueous and organi c phases. The organi c phase was

i ntroduced into 3 liters of nethanol to precipitate a pol yner which
was vacuumdried at 130 [err]C for 12 hours. A polynmer (E-St (1))
containing 85 % by nol 20 of ethyled&land 15 % by nol of styrene was
obtained in a yield of 15 g. The polynmer (E-St (1)) had an intrinsic
viscosity [[err]] of 1.8 dl/g as neasured in decalin at 135 [err]C
Preparati on Exanple 11 25 Preparation of ethylene/styrene random copol yner
(E-St (2)) .Ezamp.ie g A l-liter glass reactor equipped with a condenser
and a stirrer was thoroughly purged with nitrogen and 465 m of

Copo}ymer (d) obtained in Preparation Example 4, SRF-H

carbon black (Asahi #6™, Asahi Carbon K.K.), paraffin

S process oil (PW-380T¥, Idemitsu Kosan K.K), polyethylene
glycol, stearic acid and zinc white were kneaded by means
of a 1.7-liter Banbury mixer (Kobe Seikosho K.K.) for 6
minutes. The kneadate was further kneaded in a 8-inch open
roll ﬁill {(front/back rolls: 50/50 °C) together with

10 sulfur, 2-mercaptobenzothiazole, 2-(4'-

| morpholinodithio)benzothiazole, zinc di-n-
butylthiocarbamate, 2-mercaptoimidazoline, p,p'-
oxybisbenzenesulfonylhydrazide and calcium oxide to obtaiﬁ

a compound rubber.

15
Copolymer (d4): 100 parts by weight
SRF-H carbon black: 90 parts by weight
paraffin process oil: 70 parts by weight

polyethylene glycol: parts by weight

20 stearic acid: part by weight
zinc white: parts by weight
sulfur: .5 parts by weight

calcium oxide: parts by weight

[~ % B s * L - B

2-mercaptobenzothiazole: .8 part by weight
25 2-(4'-morpholinodithio)-
benzothiazole: 1.2 parts by weight
zinc di-n-butylthiocarbamate: 2.0 parts by weight

2-mercaptoimidazoline: 1.0 part by weight



166 toluene and 35 m of styrene were introduced thereto,

foll owed by saturating with ethylene with stirring. After t he
tenperature of the systemwas elevated to 35 [err]C, 4.5 nmol of

met hyl al um noxane (Toso Aczo, 10 % by wei ght 5 solution in toluene) and
0. 045 mmol of (tert- 152

butyl am de) di net hyl (tetranethyl -[err]-cycl opent adi enyl ) si | ane
titaniumdichloride Q.01 mM solution in toluene) were added.

Et hyl ene was Rdh "%W&i?%? &4€at a rate of 100 N /hr to performthe

tl
pol yneri zatiq for 60 10 m nutes, After the end
of pol yneri za%lf]ta)%o,n t rr%%g Fon mi xture W?S’ssPFFngbYo‘ﬁgﬁ%lg? with 250

m of isobutyl alcohol and 10 m of an aqueous hydrochloric acid for
30 mnutes with heating at 80 [err]C. The isobutyl alcohol phase was

The thus obtained compound rubber was extruded by
. 5 nmeans of a 50-mm ¢ extruder equipped with a circular die
having an inner diameter of 10 mm and a gap size of 1 mm
under the conditions of a die temperéture of 80 °C and a
cylinder temperature of 60 °C to form a tube. The molded
tube was vulcanized in a hot air wulcatizer at 210 °C for 6
10 minutes to.obtain a spongy rubber plate, for which specific
gravity measurment, tansile test and compression set test
were carried out.
Further, in the forgoing manner using the same
extruder equipped with a flat die having a width of 25 mm
15 and a gap size of 2 mm instead of the circular die, a flat
vulcanized moldedlproduct was obtaind. The resulting
molded product was heated at 220 °C for 6 minutes to obtain
a spongy rubber plate. Thereafter, an urethane coated
spongy rubber plate was obtained in the same manner as in
20 Example 1, except that the heating was carriea out at 200
°C for 6 minutes. For the resulting urethane coated spongy
rubber plate, adhesion strength of the coating f£ilm and so

on were measured. The results are shown in Table 1.

25  Example 7
Example 6 was repeated, except that Copolymer (e)
obtained in Preparation Example 5 was used instead of

Copolymer (d). The results are shown in Table 1.



15 transferred to a separatory funnel and washed twice with 250 m
of water to separate aqueous and organi c phases. The organi c phase
was introduced into 3 liters of nethanol to precipitate a pol yner

whi ch was vacuumdried at 130 [err]C for 12 hours. A polyner (E-St
(2)) containing 90 % by mol 20 of #bBylene and 10 % by nol of styrene was
obtained in a yield of 20 g. The polynmer (E-St (2)) had an intrinsic
viscosity [[err]] of 2.1 dl/g as neasured in decalin at 135 [err]C
Preparati on Exanple 12 25 Preparati on of ethyl ene/styrene random

copol ynmer ( E-Sbm tive Example 2 TO a 2-liter autoclave thoroughly purged
wth - nitrogen, 360 m of toluene, 190 mM of styrene and 50 m of

Example 6 was repeated, except that an
ethylene/propylene/EMND copolymer (ethylene/propylene
5 (molar ratio) = 70/30, iodine value = 22, intrinsic
viscosity [n] (measured in decaline at 135 °C) = 2.6 dl/g,
Copolymer (g)) was used instead of Copolvmer (d). The

results are shown in Table 1.

10 Example 8
Example 1 was repeated, except that Copolymer (h)
obtained in Preparation Example 6 was used instead of

Copolymer (a). The results are shown in Table 1.

15 It can be seen frém Table 1 that the vulcanized molded
products having a decorative surface layer {coating £ilm)
according to the present invention exhibit improved
adhesive (bond) strength of the decorative surface layer in

spite of omitting surface treatment prior to the coating.

20



167 1-octene were introduced. The systemin the autoclave was

then heated to 90 [err]C while stirring and ethylene was fed so t hat
the pressure becane 16 kg/cnR. Separately, 5.0 mol of net hyl
al um noxane (Toso Aczo, 3 % by weight solution in 5 toluene) and 0. 005
mmol of (tert- 154
butyl am de) di net hyl (tetranethyl -[err]-cycl opent adi enyl ) si | ane
titani umdichloride synthesized by a kpgupn, met hod were stirred in
anot her reactor for 20 minutes to prepare a m xed sol uti on which was
then introduced to the autoclave 10 to initiate the polynerization. The
pol yneri zat i on [Was performed for 30 m nptes CONT EGHIOYSTy feedi ng
et hyl ene to keep the pressure of pdynklFzati @H-synlgﬁﬁ,méiﬁlﬁ
kg/cnferr]. UnstRGrBPEANBILERL I ON Wag tern| nat ed by adding(5 m|of
met hanol . copolvmer oy | @ | @] @@ | m |
Properties

B (MPa) 12 11 10 12 12

EB (%) 310 320 | 290 300 300

HS (JIS A) 72 71 70 71 70

Coating f£ilm

adhesive Strength*1 O O O X O

Coating film
adhésive strength (N/cm) a2 54 62 15 48

Cs (%) - - - -

Density (kg/cm3) - - | - -




15 After the end of polynerization, 1 liter of nethanol was
added to the polyner solution to precipitate a polyner whi ch was
washed twice with 1 liter of nethanol, followed by drying at 130
[err]C for 12 hours under reduced pressure. A polymer (E-St (3))
containing 85.2 % by nol of ethylene, 1580 5.3 % by nol of 1-octene and
9.5 % by nol of styrene was obtained in a yield of 40 g. The pol yner
(E-St (3)) had an i ntrinsic.viscosi err of 1.9 dl/g as neasured
in decalin at 135 [err]C. T ge fP{%%’glﬁlﬁééﬁ Exanpl e 13g

Preparation of nodified ethyl ene/ styrene random copol yner (E-St (4))

Comp .
Ex. S|Ex. 6| Ex. 7 Ex. 2| EX. 8

Unsaturated olefin

copolymer (pbw) (c) (d} (e) (g) (h)
Properties
TB {MPa) 13 2.8 2.9 2.6 11
EB (%) 350 300 300 280 290
HS (JIS A) 73 - - - 67
Coating film
adhesive Strength*1 O O O X @)
Coating film ’
adhésive strength (N/cm) 52 40
CS (%) - 18 19 20 -
Density {(kg/cm3) - 550 | 560 | 540 -

*1 O: Substrate breaking

5 X: Interfacial peeling

Preparation Example 7

To a 1.5-liter autoclave thoroughly purged with
10 nitrogen, 430 ml of toluene, 50 ml of styrene and 6 ml of
4-ethylidene-8-methyl-1, 7-nonadiene (EMND) were introduced.
The system in the autoclave was then heated to 50 °C while
stirring and ethylene was fed so that the pressure became 7
kg/cm?. Separately, 9.2 mmol of methyl aluminoxane (Toso

15 Aaczo, 3 % by weight solution in toluene) and 0.018 mmol of
(dimethyl(tert—butylamide)(tetramethyl—nS—



168 To a 1-liter glass autoclave thoroughly purged with

nitrogen, 190 m of toluene and 30 g of ethyl ene/styrene random
copolymer (E-St (2)) prepared in Preparation Exanple 11 were

i ntroduced, followed by heating to 140 éerr] Cwth 5 stirring. In another
vessel, 5.3 g of maleic anhydride andlS 6.9 g of dicunyl peroxide were
dissolved in 40 m of tol uene to prepare a solution. The sol ution was
added drQRw : p&?{ : (S, 4 '

and then the mxt lj’?’%‘f}%?%????’%ﬁ%@?’e‘%u” oerﬁ% %&ra%.lg%nngyﬁghétgﬁe%%o se of
dropwi se addi td Ghovr@etBBREWaLE Sti¥Sed in arJt@la edagtaduably150 160
[err]C. After the end of reaction, the reaction m xture was cooled to
70 [err] C and npauited itot erépare a mixed sfluwsEidimmdlichowAkeehght ate a

pol yner whi ch was washed with 1 liter of acetone and dried at 130

[err]C for 12 imhncsiucks tontlbe aetockaiveressuridiatd ghaf pohpméfization.
et hyl ene/ styrene
The polymerization was performed for 30 minutes by
continuously feeding ethylene to keep the pressure of
polymerization system at 7 kg/cm?. The polymerization was
terminated by adding 5 ml of methanol. After the end of
éolymerization, 1 liter of methanol was added to the
10 polymer solution to precipitate a polymer which was washed
twice with 1 liter of methanol, followed by drying at 130
°C for 12 hours under reduced pressure. An
ethylene/styrene/EMND copolymer (Copolymer (i)) was
obtained in a yield of 25 g, in which the molar ratio of
15 constituent units from ethylene to constituent units from
styrene (ethylene/styrene) was 88/12. The copolymer ha@ an

iodine value of 17 and an intrinsic viscosity [n] of 2.0

dl/g as measured in decalin at 135 °C.

20 Preparation Example 8
To a 1.5-1liter autoclave thoroughly purged with
nitrogen, 430 ml of toluene, 75 ml of styrene and 7 ml of
EMND were introduced, followed by feeding propylene so that
the pressure became 3.2 kg/cm?. The system in the
25 autoclave was then heated to 50 °C while stirring and
ethylene was fed so that the pressure became 10 kg/cm2.
The polymefization was performed in the same manner as

in Preparation Example 7, except that ethylene was



random copol yner (E-St (4)) was obtained. The resulting (E-St (4)) was

graft nodified with 2.2 % by wei ght of mal ei ¢ anhydri de as determ ned
by infrared absorption spectral analysis and had an intrinsic
viscosity [[err]] of 2.0 20 dl/g as neasured in decalin at 135 [err]C.
Preparation Exanple 14 Prepar at1®R of ethyl ene/ styrene random
copolynmer (E-St (5)) 25 An et hyl ene/ styrene random copol yner

(E-St (5)) V"a%ont'iinuo(ﬁt%tli’ri Bl t8 Red el Breathndd bt PO15ABBI JRADGH @S i
Preparation Exanple 11, éxcept that (tert- _ _
butyl am de) di ngfdben a8t nAMREGNIHN2 [ erAd -SE} IRRRIYAG §Khe 35t RRENe / EMND
copolymer (Copolymer (j)) was obtained in a vield of 20 g,
in which the molar ratio of constituent units from ethylene
5 to constituent units from propylene (ethylene/propylene)
was 73/27 and the molar ratio of the total of constituent
units from ethyvlene and from propylene to constituent units

from styrene (ethylene + propylene/styrene} was 90/10. The

copolymer had an iodine value of 20 and an intrinsic

10 viscosity [1] of 2.5 dl/g as measured in decalin at 135 °C.

Preparation Example 9
An ethylene/styrene/EMND copolymer {(Copolymer (k)) wéé~
obtained in the same manner as in Preparation Example 7,

15 except that the (dimethyl (tert-butylamide) (tetramethyl-n°-
cyclopentadienyl)silane)dichloride titanium was replaced by
isopropylidene-bis (indenyl) zirconium dichloride synthesized
by a known method. In the resulting ethylene/styrene/EMND
copolymer (Copolvmer (k)), the molar ratio of constituent

20 units from ethylene to constituent units from styrene
kethylene/styrene) was 89/11. The copolymer had an iodine

value of 16 and an intrinsic viscosity [Nn] of 1.7 dl/g as

measured in decalin at 135 °C.

25 Example 9
Copolymer (i)} prepared in Preparation Example 7, an
ethylene/propylene copolymer rubber (ethylene/propylene =

72/28, iodine value = 12, intrinsic viscosity [n] (measured



169 titaniumdichloride was repl aced by isopropylidene-

bi s(i ndenyl ) zi rconi um di chl ori de synt hesi zed by a known nmet hod. An

et hyl ene/ styrene random copol yner (E-St (5)) cont ai ni ng 88 % by nol
of ethylene and 12 % by nol of 5 styrene was obtained in a yield of 24 g.
The copol ynmer (E- St (5)) had apS8ntrinsic viscosity [[err]] of 1.7
dl /g as neasured in decalin at 135 [err]C. Exanples 17 to 23

and Conparati v l.es g 6~ 10 0 |l efjn_resi
PP- 1: Propyleﬁé}e yIé%%aglgg é%dej%éﬂ<¥%§Eng%§oi§hgrn§§§ fl%%?rate (ASTM
D1238, 230 [eréflrb%or? piGcKk9 (haatl} 96&}&’3’1, Afghg./ éQrﬁb{} f{‘”ﬁ' AN SLAVE Ene
content of 10 % by nol. al c al ¢ havi'ng an aver age
particle size &f1 265{480™M rdemitsu Kosan K.K), stearic acid, zinc
white, calcium carbonate heavy (Whiton SB™, Shiroisi Kogyo
5 K.X.) and calcium oxide (Besta BS™, Inoue Sekitan K.K.)
were kneaded by means of a 1.7-liter Banbury mixer (Kobe
Seikosho K.K.) for 6 minutes. To a 8-inch open roll mill
(front/back rolls: 50/50 °C), the kneadate was fed and
further sulfur, 2-mercaptocbenzothiazole,

10 dipentamethylenethiuram disulfide and tetrabutylthiuram

disulfide were added and kneaded to obtain a compound

rubber.
Copolymer (i): 100 parts by weight
15 Copolymer (p): 100 parts by weight
FEF carbon black: 160 parts by weight
paraffin oil: 90 parts by weight
stearic acid: 1 part by weight
zinc white: 5 parts by weight
20 calcium carbonate heavy: 35 parts by weight
calcium oxide: 5 parts by weight
sulfur: 0.8 part by weight
2-mercaptobenzothiazole: 1.0 part by weight

dipentamethylenethiuram
25 disulfide: 0.4 part by weight

tetrabutylthiuram disulfide: 0.4 part by weight



ECR Et hyl ene/ oct ene random copol yner having a nelt flow

rate (190 [err]C, 2.16 kg load) of 1.0 g/10 mn and a density of 0.87
g/cnferr]. 20 Pol ystyrene (PSt) Topol ex 525-61[err]
(Mtsui Toatsu K. K.) having a nelt flowrate (200 [err]C, 5 kg | oad)
of 10 g/ 10 m n. Conponent89as shown in Table 3 were nelt

kneaded in 25 proportions as given in the sane by neans of a twin screw

oo BL 0o WD PO ST e Ve e 07
conposi tions. Aty dhae@IP2 bi BPS8ss heated at 160 °C to produce a
vulcanizeq sheet having a thickness of 2 mm, for which
tensile test and hardness test were carried out.
5 Further, the compound rubber was extruded by means of
a 50-mm ¢ extruder equipped with a flat die (width: 50 mm,
gap size: 2 mm) under the conditions of a die temperature
of 80 °C and a cylinder temperature of 60 °C to form a flat
plate. éubsequently, the plate was roll coated thereon
10 with an urethane resin coating (Mitsui Toatsu K.K.: Orestar
Q173 /Orestar NP1100 (100/88)) and then vulcanized in a hot
air vulcanizer at 210 °C for 6 minutes to obtain an
urethane coated rubber plate, for which adhesive strength-

of the coating film was measured. The results are shown in

15 Table 2.

Example 10
Example 9 was repeated, except that the amounts of
Copolymer (i) and Copolymer (p) were changed to 50 parts by

20 weight, respectively. The results are shown in Table 2.

Example 11
Example 9 was repeated, except that the amounts of
Copolymer (i) and Copolymer (p) were changed to 30 parts by
25 weight and 70 parts by weight, respectively. The results

are shown in Table 2.

Comparative Example 3



170 was injection nolded to produce a flat plate which was

subjected to coating and then to cross-cut peeling test, The results
are shown in Table 3. 5 Exanple 24 Exanpl e 18 was
repeated, except that the copol ymer (E St (5)) prepared in
preparation Exanple 14 was used i nst eh@0 of the copolyner (E-St(2)).
The results are shown in Table 3. 10

2?222-3 Example 9 was rep&Q0BAS! LkOGd RS d¥poeh@B! Xi) was
Cross- omitted are 100 parEs by Weight & Copolimer (p) was usedCut

The results are shown in Table 2.

5 Example 12
Example 9 was repeated, except that magnesium
hydroxide was used instead of calcium carbonate heavy. The

results are shown in Table 2.

10 Example 13
Example 12 was repeated, except that the compound
rubber further contained 0.6 part by weight of a dioctyltin
maleate polymer and 4 parts by weight of a hydroxy- ‘
containing polybutadiene (Polyether H™ , Mitsubishi

15 Chemicals K.K.). The results are shown in Table 2.

Example 14
Copolymer (i) prepared in Preparation Example 7, an
ethylene/propylene copolymer rubber (ethylene/propylene =
20 70/30, iodine value = 22, intrinsic viscosity [n] (measured
in decalin at 135 °C) = 2.6 dl/g, Copolymer (g)), SRF-H
carbon black (Asahi #50HTM, Asahi Carbon K.K.), paraffin
oil (PW-380T™4, Idemitsu Kosan K.K), polyethylene glycol,
stearic acid, zinc white and calcium oxide were kneaded by
25 nmeans of a 1.7-liter Banbury mixer (Kobe Seikosho K.K.) for
6 minutes. The kneadate was fed to a 8-inch opeﬁ roll mill
(front/back rolls: 50/50 °C), and sulfur, 2-

mercaptobenzothiazole, 2-(4'-



PP-1 St (1) St(2) St (3) St (4) St (5) EOR Talc PSt test Ex. 17
0 25 - - - - - 5

25

25

10

15

20

25

_mqupollnegxﬁg%o)?Ean%hlazole, z1nc dl-n—

- 60 Ex. 18 70
- - - 5 - 50 Ex. 19 70 -
- - 5 - 50 Ex. 20 70 15 -
10 5 - 4061 Ex. 21 70 - 15 -
10 80 Ex. 22 70 - - - 15

- 10 -
25
- 25

b&%&l%ggo%?rﬂgmg%e, 5 mercapt01?&ga%$1%ﬁ$, <F p'-
&Q{blében£§nesuﬂ&onylhydraz1de and calcium oxide to obtain

a compound rubber.

Copolymer (1i): ' 60 parts by weight
Copolymer (q): 40 parts by weight
SRF-H carbon black: . 90 parts by weight
paraffin process oil: 70 parts bj weight

polyethyvlene glycol: parts by weight

stearic acid: part by weight
zinc white: parts by weight
sulfur: parts by weight

calcium oxide: parts by weight

o U, =k ;N R
)]

2-mercaptobenzothiazole: .8 part by weight
2-{4'-morpholinodithio) -

benzothiazole: 1.2 parts by weight

inc di-n-butylthiocarbamate: 2.0 parts by weight
2-mercaptoimidazoline: 1.0 part by weight

p,p' -oxybisbenzene-

n

sulfonylhydrazide: 3.5 parts by weight
The thus obtained compound rubber was extruded by
means of a 50-mm ¢ extruder equipped with a circular die
having an inner diameter of 10 mm and a gap size of 1 mm
under the conditions of a die temperature of 80 °C and a
cylinder temperature of 60 °C to form a tube. The molded

tube was vulcanized in a hot air vulcanizer at 220 °C for 6



171 E-ST(1): Ethylene/styrene random copol ynmer (ethyl ene
content: 85 nol % styrene content: 15 nol % 5 E-ST(2): Ethylene/styrene

random copol yner (ethyl ene content: 90 nol % styrene content:
10 nol % E-ST(3): Ethylene/styrene random copol yner (ethyl ene

content: 85 nol % styrene content: 106@ol % 10 1-octen content:
5 nol % E-ST(4): E-St(1) graft nodified with MAH E- ST(5):

iyl ene cont cite 49 T R P ob R0 LERRe: Jatace. for yriBH EPeriflc™

Exampl es 7 angr-8y3 measured%ﬂtyok@ﬁbﬂléeﬁégt and compreégao% set test
Pr opyl ene/ et hyl ene bl ock copol ymer having a nelt | ow rate (ASTM

D1238, 230 [ efé &, cardfedkpdoad) of 12 g/ 10 min and an et hyl ene
content of 10 % by nol-
Further, in the forgoing manner using the same

S extruder equipped with a flat die having a width of 25 mm
and a gap size of 2 mm instead of the circular die, a flat
vulcanized formed product was obtained. The resulting
formed product was heated at 220 °C for 6 minutes to obtain
a spongy rubber piate. Thereafter, an urethane coated

10 spongy rubber plate was obtained in the same manner as in
Example 9, except that the heating was carried out at 200
°c for 6 minutes. For the resulting urethane coated spongy
rubber plate, adhesive strength of the coating film and sé..

on were measured. The results are shown in Table 2.

15
Example 15
Example 14 was repeated, except that Copolymer (j)
obtained in Preparation Example 8 was used instead of
Copolymer (i). The results are shown in Table 2.
20
arative e 4
Example 14 was repeated, except that Copolymer (i) was
omitted and 100 parts by weight of Copolymer (q) was used.
The results are shown in Table 2.
25

Example 16



Et hyl ene/ st yrene random copol yner 25 E-St (1) E-St (2)
Et hyl ene/[err]-ol efi n/ non-conj ugat ed di ene copol yner : EPR

Et hyl ene/ propyl ene/ 5- et hyl i dene- 2- nor bor nene copol ymer rubber havi ng
an ethylene content of 73 % by nol, 30 .an iodine value of 18 and a Money
viscosity M[err] (100 [err]Q df630. Hydr ocar bon rubber
non-vul cani zabl e w th per oxi de Butyl rubber having an

unsat urati on degre 78 & I ey Vi |t
M[err] (100[err]g o) %ff?;“ﬁf 9 s repé&ts%t r?g"?%p% Vhage¥ops Byifer {de)

prepared in Preparation Example 9 was used instead of

Copolymer (i). The results are shown in Table 2.

5 It can be seen from Table 2 that the vulcanized molded
products having a decorative surface layer (coating film)
according to the present invention exhibit improved
adhesive strength oﬁ the decorative surface layer (bond

strength of the coating film) in spite of omitting surface

10 treatment prior to the coating.

Table 2
Ex. 9| Ex. Ex. Comp. Ex.
10 11 Ex. 3 12
Unsaturated olefin {a) {a) (a) - (a)
copolymer (pbw) 70 50 30 0 70
Ethylene/a-olefin ) | ® | ) | ®) | (P)
copolymer rubber (pbw) 30 50 70 160 30
Properties
TB , (MPa) 12 11 12 11 11
EB (%) 340 350 | 330 | 290 | 320
HS (JIS A) 72 70 70 68 70
Coating f£ilm
adhesive Strength*1l O O O X O
Coating film .
adhesive strength (N/cm) 51 40 32 15 58
Cs (%) - - - - -
Density {kg/cm3) - - - - _




172 M neral oil based process oil (ldemtsu Kosan K K

PW 380) . The above-nenti oned conponents were conpounded in 5
anounts (parts by weight) as shown in Table 4 and kneaded by neans of
a Banbury m xer in a nitrogen atnosphere at 180 [err]C for 5 m nutes.
Each of the kneadates was then roll edG4é forma sheet which was cut by
a sheet cutter into square pellets. These square pellets were
conpounded with 0.3 10 part by weight of divinylbenzene and 0.3 part by
wei ght of 2,5-dinmethyl-2,5-(tert-butyl peroxy) hexane and m xed in a
Henschel m xer with stirring. Ther§5¥gnji(@%nggﬁhgag was extruded by
means of a tw ne screw extruder (L 40, screw dianeter: 50 mm) in a
nitrogen atnosphere at 220 [err]C 15 to obtain an el astoner conposition.

Further, the el gSTOmMer conposition Was eftruded intq a flpat plate by
means of a Ex. Ex. Ex. Comp. | Ex.
13 14 15 | Ex. 4 16
Unsaturated olefin (a) {a) (b) - (c)
copolymer {pw} 70 60 80 0 70
Ethylene/ai-olefin ) | @ | @ | (@ | (p)
copolymer rubber (pbw) 30 40 20 100 30
Properties
™ . (MPa) 12 2.7 2.6 | 2.6 11
EB (%) 350 | 310 | 320 | 290 { 300
HS (JIS A) 69 - - - 68
Coating film
adhesive Strength*1l O O O X O
Coating film
adhesive strength (N/cm) 66 45
CSs (%) - 18 19 19 -
Density (kg/cm3) - 520 | 500 | 530 -

5 +1 O. gubstrate breaking

X: Interfacial peeling

Preparation Example 10
10 pPreparation of ethvlene/styrene random copolymer (E-St (1})

A l-liter glass reactor equipped with a condenser and

a stirrer was thoroughly purged with nitrogen and 460 ml of



single screw extruder (screw dianeter: 50 mm) equi pped with a die for

ASTM A net hod (Garvey die) under the foll ow ng conditions, in order to
eval uate coating properties of the 20 conposition.

Condi ti ons of extrusion nolding Set tenperature:
Cl/C2/ C3/ C4/ C5/H D = 160/ 180/ 20/@=20/ 220/ 220/ 200 [err]C. 25
fggem/revolution: 45 rpm Screen nesh: 40/80/40 nesh.

toluene and 40 ml of sggggﬁ%‘%ere introduced thereto,
followed by saturating with ethylene with stirring. After
the tempexature of the system was elevated to 35 °C, 4.5
mmol of methyl aluminoxane (Toso Aczo, 10 % by weight
5 solution in toluene) and 0.045 mmol of (tert-

butylamide)dimethyl (tetramethyl-n>-cyclopentadienyl)silane
titanium dichloride (0.01 mM solution in toluene) were
added. Ethylene was continuous;y fed at a rate of 100
Nl/hr to perform.the polymerization at 40 °C for 60

10 minutes.

After the end of polymerization, the reaction mixture

was stirred together with 250 ml of isobutyl alcohol and 10
mi of an aqueous hydrochloric acid for 30 minutes with
heating at 80 °C. The isobutyl alcohol phase was

15 transferred to a separatory funnel and washed twice with
250 ml of water to separate aqueous and organic phases.
The organic phase was introduced into 3 liters of methanol
to precipitate a polymer which was vacuum dried at 130 °C
for 12 hours. A polymer (E-St (1)) containing 85 % by mol

20 of ethylene and 15 % by mol of styrene was obtained in a
vield of 15 g. The polymer (E-St (1)) had an intrinsic

viscosity [N] of 1.8 dl/g as measured in decalin at 135 °C.

Preparation Example 11

25 Preparation of ethvlene/stvrene random copolymer (FE- 2

A l-liter glass reactor equipped with a condenser and

a stirrer was thoroughly purged with nitrogen and 465 ml of



Conmposition (parts by weight) Cross-

cut PP-2 E-St(1) E-St(2) EPR But ylI (O t est

Rubber Ex. 25 20 20 50 5 5 60

Ex. 26 20 30 - 40 .5 50 Ex. 27 20

- 20 50 5 5 41(66 Corrp 20 - -
70 5 5 65

S S e o ) P syl (o1 o
Et hyl ene/ styr mlb%ﬁoﬁ’gcgﬁﬁ’uﬁ@@fné QHBH @RBylene with stifPUENT A&%xmjl %
styrene content: nol
the tempe;ature of the system was elevated to 35 °C, 4.5
mmol of methyl aluminoxane (Toso Aczo, 10 % by weight
5 solution in toluene) and 0.045 mmol of (tert-
butylamide)dimethyl (tetramethyl-n°-cyclopentadienyl)silane
titanium dichloride (0.01 mM solution in toluene) were
added. Ethylene was continuously fed at a rate of 100
Nl/hr to perform the polymerization at 40 °C for 60
10 minutes.
After the end of polymerization, the reaction mixture
was stirred together with 250 ml of isobutyl alcohol and 10
ml of an agueous hydrochloric acid for 30 minutes with -
heating at 80 °C. The isobutyl alcochol phase was
15 transferred to a separatory funnel and washed twice with
250 ml of water to separate agueous and organic phases.
The organic phase waé introduced into 3 liters of methanol
to precipitate a polymer which was vacuum dried at 130 °C
for 12 hours. A polymer (E-St (2)) éontaining 90 % by mol
20 of ethylene and 10 % by mol of styrene was obtained in a
vield of 20 g. The polymer (E-St (2)) had an intrinsic

viscosity [N] of 2.1 dl/g as measured in decalin at 135 °C.

P aration Ex e 12

25 Preparation of ethvlene/stvrene random copolvmer (E-St (3))

To a 2-liter autoclave thoroughly purged with

nitrogen, 360 ml of toluene, 190 ml of styrene and 50 ml of



174 VWhat is clainmed is: 1. A vulcanized nol ded product
havi ng a surface decorative |l ayer, conprising a vul cani zed product
of (A an unsaturated ol efin copol yner and a decorative |ayer 5
provi ded on a surface of the vul cani zed product, wherein t he
unsaturated ol efin copolynmer (A) is &bi7ai ned from (i)

et hyl ene, (i1) an aromatic vinyl conpound represented by the

;ﬁldl gVVi ng foraubacéhe were ]i?xtzsoducefii.i i ?‘1_’1@ 9?@&&9 rﬂﬂg%@%ﬁ%@i&@%’ was .
ptionally 1v) an [err]-oletin of 0 carbon atonmns;
[err] then heated to 90 °C while stirring and ethylene was fed so
that the pressure became 16 kg/cm?. Separately, 5.0 mmol
of methyl aluminoxane (Toso Acéo, 3 % by weight solution in
S5 toluene) and 0.005 mmol of (tert-
butylamide)dimethyl (tetramethyl-n°>-cyclopentadienyl)silane
titanium dichloride synthesized by a known method were
stirred in another reactor for 20 minutes to prepare a
mixed-solution which was then introduced to the autoclave
10 to initiate the polymerization. The polymerization was
performed for 3C minutes by continuously feeding ethylene
to keep the pressure of polymerization system at 16 kg/cm?2.
The polymerization was terminated by adding 5 ml of .
methanol.

- 15 After the end of polymerization, 1 liter of methanol
was added to the polymer solution to precipitate a polymer
which was washed twice with 1 liter of methanol, followed
by drying at 130 °C for 12 hours under reduced pressure. A
polymer (E-St (3)) containing 85.2 % by mol of ethylene,

20 5.3 % by mol of l-octene and 9.5 % by mol of styrene was
obtained in a yield of 40 g. The polymer (E-St (3)) had an

intrinsic viscosity [n] of 1.9 dl/g as measured in decalin

at 135 °¢C.
25 Preparation Example 13

Preparation of modified ethylene/stvrene random copolymer
(E-St. _{(4))



15 wherein R, R2 and R3 may be the sane or different and are

-each a hydrogen atomor an al kyl group of 1 to 8 carbon - atons, and n
is an integer of 0 to 5. 20 2. A vul cani zed nol ded product
havi ng a surface decorative layer, conprising a vul cani zed product
of an unsat urated ol efin copol1&8r conposition and a decorative

| ayer provided on a surface of the vul cani zed product, wherein the

unsaturated ol efinppohyARE CORRYSstb@bc1 A (HIPUBSEY purged with

nitrogen, 190 ml of toluene and 30 g of ethylene/styrene
random copolymer (E-St (2)) prepared in Preparation Example
11 were introduced, followed by heating to 140 °C with
5 stirring. 1In another vessel, 5.3 g of maleic anhydride and

6.9 g of dicumyl peroxide were dissolved in 40 ml of
toluene to prepare a solution. The solution was added
dropwise to the autoclave over 3.5 hours at a uniform rate
and then the mixture was stirred for further 3 hours. In

10 the course of dropwise addition, the temperature was
elevated gradually to 160 °C. After the end of reaction,
the reaction mixture was cooled to 70 °C and poured into 1
liter of methanol to precipitate a polymer which was washed
with 1 liter of acetone and dried at 130 °C for 12 hours

15 under reduced pressure. A graft modified ethylene/styrene
random copolymer (E-St (4)) was obtained. The resulting
(E-St (4)) was graft modified with 2.2 % by weight of
maleic anhydride as determined by infrared absorption

spectral analysis and had an intrinsic viscosity [M] of 2.0

20 dl/g as measured in decalin at 135 °C.

Preparation Example 14

P aration of ethvlene/stvrene dom copeolvnmer (E- 5

25 An ethylene/styrene random copolymer (E-St jS)) was
obtained in a yield of 24 g in the same manner as in

Preparation Example 11, except that (tert-
butylamide)dimethyl (tetramethyl-n5-cyclopentadienyl)silane
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claiml1l, and

(A) the unsaturated olefin copolymer as clainmed in
(B) a vul canizing agent. 5 3. A

vul cani zed nol ded product having a surface decorative |ayer,
conprising a vul cani zed product of an unsat urated ol efin copol yner
conposition and a decorative | aiy@® provided on a surface of the
vul cani zed product, wherein the unsaturated ol efin copol yner

conposition

as clained in

t]iQ:a%(i%r gili%ﬁ:}??ide was reé%etcg%\fu ﬁ%%h?ééﬁ%ffd&l,gi' n copol yner

C g agéent, and

(Q) a reinfongidyg R84 ) zi+8onium dichloride synthesized by a known

method. An ethylene/styrene random copolymer (E-St (5})
containing 88 % by mol of ethylene and 12 % by mol of
styrene was obtained in a yield of 24 g. The copolymer (E-

St (5)) had an intrinsic viscosity [N] of 1.7 dl/g as

measured in decalin at 135 °C.

Examples 17 to 23 and Comparative Examples 5 and 6

10

15

20

25

Polyolefin resin

PP-1: Propylene/ethylene block copolymer having a
melt flow rate (ASTM D1238, 230 °C, 2.16 kg load) of 10
g/10 min and an ethylene content of 10 % by mol.

Talc

Talc having an average particle size of 2.0 um.

EOR

Ethylene/octene random copolymer having a melt flow
rate (190 °C, 2.16 kg load) of 1.0 g/10 min and a density
of 0.87 g/cm3.

Polystyvrene (PSt)

Topolex 525-61T (Mitsui Toatsu K.K.) having a melt

flow rate (200 °C, 5 kg load) of 10 g/10 min.

Components as shown in Table 3 were melt kneaded in
proportions as given in the same by means of a twin screw
extruder provided with a vent (screw diameter: 30 mm, L/D =
42) at a cylinder set temperature of 200 °C to prepare

thermoplastic resin compositions. FEach of the compositions



4. A vul cani zed nol ded product having a surface decorative |ayer,

conprising a vul cani zed product of an unsaturated otefin copol yner
conposition and a decorative | ayer provided on a surface of the

vul cani zed product, 20 wherein the unsaturated ol efin copol yner
conposition conpri ses: 170A) the unsaturated ol efin copol yner
as clainmed in claim1l, (B) a vulcanizing agent, and 25

(D aliquid | nt . S. vul cani zed.npl ded product
havi ng a surfz}ga{eé %@1;’&&3%% g‘f)}‘\;gdl 59 RO sflir?gt éﬁ\?ﬁlecﬂﬁF'gﬁdw?ﬁ oduct of
an subjected to coating and then to cross-cut peeling test.

The results are shown in Table 3.

S Example 24
Example 18 was repeated, except that the copolymer (E-
St (5)) prepared in preparation Example 14 was used instead

of the copolymer (E-St(2)). The results are shown in Table

3.
10
Table 3
Composition (parts by weight) .
Cross~
cut
E- E- E- E~- E-
PP-1lst(1) | st@ | st3) | st(a) { se(s) | EOR | Tale| PSt | test
Ex. 17 70 25 - - - - - 5 - 60
Ex. 18 | 70 - 25 - - - - 5 - 50
Ex. 19 70 - - 25 - - - 5 - 50
Ex. 20 70 15 - - - - 10 5 - 40
Ex. 21 70 - 15 - - - 10 - - 80
Ex. 22 70 - - - 15 - 10 - C - 100
Ex. 23 70 - - - 10 - 10 5 5 100
Ex. 24 - - - - - 25 |. - - 5 60
Comp. : _ _ - _ _
Ex. 5 70 25 5 - 0
Conp . .
. 6| 70 - - - - - 20 5 5 0




176 unsaturated ol efin copol yner conposition and a decorative

| ayer provided on a surface of the vul canized product, - wherein the
unsat urated ol efin copol yner conposition conpri ses: 5 (A
the unsaturated ol efin copolyner as clained in claim1l,

(B) a vul cani zi ng agent, (frl1a reinforcing agent, and

(D) aliquid softening agent. 10 6. The vul cani zed nol ded
product having a surface decorative layer as clainmed in any one of

clains 1 to Sig_ :Wrﬁq__ :%ei pg ung a]c;n?.t cil e'xn %‘EBEL r the
E-ST (1) 18ne/ tg déﬁ §§€§L° .
i e (T e R T s

S E-ST(2): Ethylene/styrene random copolymer {(ethylene
¢content: 90 mol%, styvrene content: 10 mol%)

E-ST(3): Ethylene/styrene random copolymer (ethylene
content: 85 mol%, styrene content: 10 mol%,
10 l-octen content: 5 mol%)
E-ST(4): E-St{l) graft modified with MAH

E-ST(5): Ethylene/styrene random copolymer (ethylene

15 content: 88 mol%, styrene content: 12 mol%)
Examples 25 to 27 and Comparative Examples 7 and 8
20 Polyolefin resin

PP-2: Propvlene/ethylene block copolymer having a melt
flow rate (ASTM D1238, 230 °C, 2.16 kg load) of 12 g/l10 min
and an ethylene content of 10 % by mol.

Ethylene/stvrene random copolymgr

25 E-St (1)

E-St (2)

Ethvlene/a-olefin/non-conijugated diene copolymer

EPR: Ethylene/propylene/5-ethylidene-2-norbornene
copolymer rubber having an ethylene content of 73 % by mol,

30 an iodine value of 18 and a Mooney viscosity MLiq+4(100 °C)
of 80. )

Hydrocarbon rubber non-vulcanizable with peroxide

Butyl rubber having an unsaturation degree of 0.75 %
by mol and a Mooney viscosity MLj.g(100 °C) of 45.

35 Softner



carbon atons (iv).is in the range of 100/0 (ethylenel/a- olefin) to

40/ 60, and the nolar ratio of the total of constituent units derived
fromethylene (i) and constituent . units derived fromthe [err]-olefin
of 3 to 20 carbon atons 20 (iv) to constituent units derived fromthe
aromatic vinyl conmpound (ii) ik72n the range of 99.5/0.5 (ethyl ene+a-
ol efin/aromatic vinyl conpound) to 60/40. : 7. The vul cani zed
nol ded product hay,. SUE gﬁ%gg ANY; : S | in any one
of clains 1 to 6,¥hggrg%h§§%in ?ﬁ%ﬁﬁ%sa urg%édque ?%S§0%§%§%g§9%55 an

intrinsic Pwmb%@?sity [[err]], as neasured in decalin at 135 [err]C, of
0.81to 5.0 dl/qg.

The above-mentioned components were compounded in

S amounts (parts by weight) as shown in Table 4 and kneaded
by means of a Banbury mixer in a nitrogen atmosphere at 180
°C for 5 minutes. Each of the kneadates was then rolled to
form a sheet which was cut by a sheet cutter into square
pellets. These square pellets were compounded with 0.3

10 part by weight of divinylbenzene and 0.3 part by weight of
2,5-dimethyl-2, 5- (tert-butylperoxy)hexane and mixed in a
Henschel mixer with stirring. The resulting mixture was
extruded by means of a twine screw extruder (L/D = 40,
screw diameter: 50 mm) in a nitrogen atmosphere at 220 °C

15 to obtain an elastomer composition. Further, the elastomer
composition was extruded into a flat plate by means of a
single screw extruder (screw diameter: 50 mm) equipped with
a die for ASTM-A method {(Garvey die) under the following
conditions, in order to evaluate coating properties of the

20 composition.

Conditions of extrusion molding
Set temperature: C1l/C2/C3/C4/C5/H/D =
160/180/200/220/220/220/200 °C.
25 Screw revolution: 45 rpm.

Screen mesh: 49/80/40 mesh.



177 8.

decorative layer as clained in any one of clains 1 to 7, -

decorative layer is a coating filmfornmed from

an acrylic resin coating,
an urethane resin
9. A vulcanized nol ded product having a surface

coating,

an epoxy

resin coating,

The vul cani zed nol ded product having a surface
wherein the
5 a coating selected from
a polyester resin

coatihg3and an al kyd resin coati ng.
10 decorative | ayer
fin elastoner conposition and

conprising a vul cani zed product of an

a decorative |ayer
wherein

provi ded on a surface of the vul cani zed product,

the ol efin elastoner conposition conprises (A) an

unsaturated ol gfin cqpol'ymer _and (E), an ethyrene/a-orefim 15 opotyper
rubber, said upsaturgted ol efPHpespblgmelpgyys by weighly obt ai ned. fLom
| Butyl cut
PP-2 |E-St(1) | E-St(2) EPR Rubber 0il test
Ex. 25 20 20 - 50 5 5 60
Ex. 26 20 30 - 40 5 5 50
Ex. 27 20 - 20 50 5 5 40
Comp . 20 - - 70 5 5 0
Ex. 7
Comp.
e8| 20 - - 65 5 5 0
E-ST(1l): Ethylene/styrene random copolymer (ethylene
content: 85 mol%, styrene content: 15 mol%)
E-ST(2): Ethylene/styrene random copolymer (ethylene
content: S0 mol%, styrene content: 10 mol%)



(1) e‘hyTe‘e~‘~~— —— ||) an aromatic vinyl conmpound represented by the

foIIo (ii1) a non-conjugated-pol yene,
and op ﬁ m !’TI i u’ (|v) an [err]-olefin of 3 to 20 carbon atons;

t he wei ghter d unsaturated ol efin copol yner (A) to said
et hyl ene/ a-ol efin copol ymer rubber (B)7#4eing in 25 the range of 1/99
((A/(E)) to 99/1,; 178 [err]

What is claimed is:

1. A vulcanized molded product having a surface
decorativg layer, comprising a vulcaniged product of {(A) an
unsaturated olefin copolymer and a decorative layer

S5 provided on a surface of the wvulcanized pfoduct, wherein
the unsaturated olefin copolymer (A) is obtained from:

(i) ethylene,

(ii) an aromatic vinyl compound represented by the
following formula (I),

10 (iii) a non-conjugated polyene,
and optionally

(iv) an o-olefin of 3 to 20 carbon atoms;

Rl
|
CH,=CH C
&/n R (1)
15
wherein Rl, R? and R3® may be the same or different and are
each a hydrogen atom or an alkyl group of 1 to 8 carbon
atoms, and n is an integer of 0 to 5.
20 2. A vulcanized molded product having a surface

decorative layer, comprising a vulcanized product of an
unsaturated olefin copolymer composition and a decorative
layer provided on a surface of the vulcanized product,
wherein the unsaturated olefin copolymer composition

25 comprises:



erein err and Rlerr] may be the sane or different and are
each ,wslu"ﬁ "m ' an aI kyl group of 1 to 8 carbon- 5 atons, and n is
an int 10. The vul cani zed nol ded product havi ng

a surface decorati ve | ayer as clained in claim9, wherein the olefin
el astoner conposition further conpri 446 (B) a vulcanizing 10 agent in
addition to the unsaturated ol efin copolyner (A and the

ol tod pr oduct navihy SoedrRRe At pakEha, roRorpEr %t TRl T ol ol m

9, wherein thg,gkefin 15 el astomer conposition further conprises (B) a
vul cani zi ng ageht "and (C) a reinforcing agent in addition to the

unsaturated ol efi n(gppgl yitkak i fNGghe et hyl ene/[err]-olefin

5 3. A vulcanized molded product having a surface
decorative layer, comprising a vulcanized product of an
unsaturated olefin copolymer composition and a decorative
layer provided on a surface of the vulcanized product,
wherein the unsaturated olefin copolymer composition

10 comprises:
(A) the unsaturated olefin copolymer as claimed in
claim 1,
(B) a vulcanizing agent, and
(C) a reinforcing agent.
15
4, A.vulcanized molded product having a surface
decorative layer, comprising a vulcanized product of an
unsaturated olefin copolymer composition and a decorative
layer provided on a surface of the wvulcanized product,
20 wherein the unsaturated olefin copolymer composition
comprises:
(A) the unsaturated olefin copolymer as claimed in
claim 1,
(B) a vulcanizing agent, and

25 (D) a liquid softening agent.

5. A vulcanized molded product having a surface

decorative layer, comprising a vulcanized product of an



cop ol ymer r ubber 12. The vul cani zed nol ded product having
a su lmmlu) Mﬂw)n tive I ayer as claimed in claim9, wherein the olefin
el as further conprises (B) a vul cani zing agent and

(D a I| U|H Jof t%eni'ng agent in addition to the unsaturated ol efin
copol ymer (A) and the ethyl ene/a-ol ef1A6 25 copol ymer rubber (E)
179 13. The vul cani zed nol ded product having a surface

decorative |fﬂﬁﬂéé%ﬁf&t@ﬁ”@@eE@nCE@§81§he¥w53ﬁ§6§ffq%npEﬁﬁiQ decorative

layer provided on a surface of the wvulcanized product,
wherein the unsaturated olefin copolymer composition
comprises:
5 (A) the unsaturated olefin copolymer as claimed in

claim 1,

(B) a vulcanizing agent,

(C) a reinforcing agent, and

(D) a liquid.softening agent.

10

6. The vulcanized molded product having a surface
decorative layer as claimed in any one of claims 1 to 5,
wherein, in the unsaturated olefin copolymer, the molar

ratio of constituent units derived from ethylene (i) to

15 constituent units derived from the oO-olefin of 3 to 20
carbon atoms (iv) is in the range of 100/0 (ethylene/o-
olefin) to 40/60, and the molar ratio of the total of

constituent units derived from ethylene (i) and constituent

units derived from the a-olefin of 3 to 20 carbon atoms
20 (iv) to constituent units derived from the aromatic vinyl

compound (ii) is in the range of 99.5/0.5 (ethylene+0-

olefin/aromatic vinyl compound) to 60/40.

7. The vulcanized molded product having a surface
25 decorative layer as claimed in any one of claims 1 to 6,

wherein the unsaturated olefin copolymer has an intrinsic

viscosity IN], as measured in decalin at 135 °C, of 0.8 to

5.0 dl/g.



el astoner—eoenposi-tion-further conprises (B) a vul cani zing 5 agent, (C) a

reinforcin (D) a liquid softening agent in addition to the
unsat Ulmiaﬁumaﬂmg ol ymer (A and the ethylene/[err]-olefin
copol yVRe¥ sE) * 14. The vul cani zed nol ded product havi ng

a surface 10 decorative layer as clig7med in any one of clains 9 to 13,

wherein, in the unsaturated ol efin copol yner, the nolar rati o of
constituent units derived fromethylene (i) to constituent units
derived fromthe a-olefin of 3 to 20 carbon atons (iv) is in the range

of 100/0 (ethylened a- e wlg&gkehomégéggh?%‘f‘{;wr@ g{l%t&gagg t he

total of constituent units derive consti tuent

uni ts derivedabeoratife [Riydr ¥LiiiBiRba31h0ar &3¢ O Al 1 to V) tO
constituent units derived fromthe aromatic vinyl conmpound (ii) is in

% 8/646 ange of {Rebéln hetdudstRAtte 18%er0lsf & N¢ad©OIRS | 6l M BYrm@aMBedRd) to
5 a coating selected from an acrylic resin coating, an epoxy
resin coating, a polyvester resin coating, an urethane resin

coating and an alkyd resin coating.

9. A vulcanized molded product having a surface
10 decorative layer, comprising a vulcanized product of an
olefin elastomer composition and a decorative layer
provided on a surface of the vulcanized product, wherein
the olefin elastomer composition comprises (A) an
unsaturated olefin copolymer and (E) an ethylene/c-olefin
15 copolymer rubber, said unsaturated olefin copolymer {(A)
being obtained from: |
(1) ethylene,
(ii) an aromatic vinyl compound represented by the
following formula (I),
20 (iii) a non-conjugated polyene,
and optionally
(iv) an o-olefin of 3 to 20 carbon atoms;
the weight ratio of said unsaturated olefin copolymer

(A) to said ethylene/c-olefin copolymer rubber (E) being in

25 the range of 1/99 ((A)/(E)) to 99/1;



15. Ihe_vuLeaﬂerd—nUrdéd product having a surface decorative | ayer as

cl ai med |n any 0 IalnB 9 to 14, wherein the unsaturated olefin
copol (!l intrinsic viscosity [[err]], as nmeasured in
decal i ' of 0.8 to 5.0 dl/g.
180 16 The vul cani zed nol g8 product having a surface
decorative layer as clained in any one of clains 9 to 15, wherein the
unsaturated ol efin copolymer (A) has an iodine value of 1 to 50. 5

CH, = —<§

(1)

wherein R, R?2 and R3 may be the same or different and are
each a hydrogen atom or an alkyl group of 1 to 8 carbon

5 atoms, and n is an integer of 0 to 5.

10. The vulcanized molded product having a surface
decorative layver as claimed in claim 9, wherein the olefin
elastomer composition further comprises (B) a vulcanizing

10 agent in addition to the unsaturated olefin copolymer (A)

and the ethylene/o~olefin copolymer rubber (E).

11. The vulcanized molded product having a surface
decorative layer as claimed in claim 9, wherein the olefin
15 elastomer composition further comprises (B) a vulcanizing
agent and (C) a reinforcing agent in addition to the

unsaturated olefin copolymer (A) and the ethylene/t-olefin

copolyvmer rubber (E).

20 12. The vulcanized molded product having a surface
decorative layer as claimed in claim 9, wherein the olefin
elastomer composition further comprises (B) a vulcanizing
agent and (D) a liquid softening ageﬁt in addition to the

unsaturated olefin copolymer (A) and the ethylene/d-olefin

25 copolymer rubber (E).



17 The—vueantzed- ﬁﬁ{dedwproduct havi ng a surface decorative | ayer as

| ai med in any one of to 16, wherein the decorative |ayer is
a coati rﬁ ILJ )l;ll“ﬂ " a coating selected froman acrylic resin
coati ng, |n coating, a polyester resin coating, an urethane
resin coatlng and an al kyd resin It ng. 18. A coated
nol ded product of a thernoplastic resin conposition, conprising a
nol ded product of a thernoplastic 15 resin conposition and a coating film
formed on the nol ded product, said thernoplastic resin conposition

comprising an ﬁ%hy'%HS/éufﬁgﬁééédﬂdaﬂﬁfapE%%HﬂgtrﬁQQ?ﬁ%ﬁ%g JRle and

anot her thernoplastic resin e coated product of

a ther mopl asti GecoratiGal 1agOrPASI difthetp 16l R1EEG b ¢hekald Sndheiaiih the

et hyl ene/ aromati c vinyl oun on1copo ynmer has an
elastomer comp051tlon further comprises (B) a vulcanizing

5 agent, (C) a reinforcing agent and (D) a liquid softening
agent in addition to the unsaturated olefin copolymer (a)

and the ethylene/o-olefin copolymer rubber (E).

14. The vulcanized molded product having a surface
10 decorative layer as claimed in any one of claims 9 to 13,
wherein, in the unsaturated olefin copolymer, the molar

ratio of constituent units derived from ethylene (i) to

constituent units derived from the o-olefin of 3 to 20
carbon atoms (iv) is in the range of 100/0 (ethylene/a-

15 olefin) to 40/60, and the molar ratio of the total of
constituent units derivéd from ethylene (i) and constituent
units derived from the afolefin of 3 to 20 carbon atoms
(iv) to constituent units deri&ed from the aromatic vinyl
compound (ii) is in the range of 99.5/0.5 (ethylene+a-

20 olefin/aromatic vinyl compound) to 60/40.

15. The vulcanized molded product having a surface
decorative layer as claimed in any one of claims 9 to 14,
wherein the unsaturated olefin copolymer (A) has an

25 intrinsic viscosity [n], as measured in decalin at 135 °C,

of 0.8 to 5.0 dl/g.



ar omat i-e—~vinyt—conpound - content of 1 to 50 % by nol . 25 20. The

coat ed f a thernoplastic resin conposition as clained
in clai c;iﬂ umc“ n ﬂ II wherein, in the ethyl ene/aromatic vinyl
M S *

conmpoun

181 copol yrer,

a small amount of an a-olefin is furtl&d copol yneri zed.
21. The coated nol ded product of a thernoplastic 5 resin conposition as

claimed in any oneof chalng,18.40,80 no1ded WIBHRED hHSihhesBRlASIdC resin

Is a polyolefin resin.

10

15

20

25

decorative layer as claimed in any one of claims 9 to 15,
wherein the unsaturated olefin copolymer (A) has an iodine

value of 1 to 50.

17. The wvulcanized molded product having a surface
decorative layer as claimed in any one of claims 9 to 16,
wherein the decorative layer is a coating film formed from
a coating selected from an acrylic resin coating, an epoxy
resin coating, a polyester resin coating, an urethane resin

coating and an alkyd resin coating.

18. A coated molded product of a thermoplastic resin
composition, comprising a molded product of a thermoplastic
resin composition and a coating film formed on the molded
product, said thermoplastic resin composition comprising an
ethylene/aromatic vinyl compound random copolymer and

another thermoplastic resin.

19. The coated molded product of a thermoplastic
resin composition as claimed in claim 18, wherein the
ethylene/aromatic vinyl compound random copolymer has an

aromatic vinyl compound content of 1 to 50 % by mol.

20. The coated molded product of a thermoplastic
resin composition as claimed in claim 18 or claim 19,

wherein, in the ethylene/aromatic vinyl compound random



22. The coat'ed mol'déd product of a thernoplastic resin conmposition as
' tw'/mmel n the 10 polyolefin resin is a polypropyl ene
23.

cl ai ned "
resin mh'!“ mgﬂg propyl ene as its main conmponent.
The coated no mwr dduet of a thernoplastic resin conposition as

claimed in any one of clains 18 to 2@Q81 15 wherein the thernoplastic resin
conposition conprises the et hyl ene/ aromati ¢ vinyl conpound random
copol ynmer, a pol ypropyl ene resin, an ethylene/[err]-olefin copolyner

r ubber affappaymer, aggmall amoupt of,an:.§ard@Lid dedfprelrict of a

t her nopl astic resin-conposition as clainmed in any one of clains 18 to
23, wher EPROLYBEY h&8Fopl astic resin conposition further conpri ses
a polymer which contains styrene as its main

21. The coated molded product of a thermoplastic
5 resin composition as claimed in any one of claims 18 to 20,

wherein the thermoplastic resin is a polyolefin resin.

22. The coated molded product of a thermoplastic
resin composition as claimed in claim 21, wherein the
10 polyolefin resin is a polypropylene resin which contains

propylene as its main component.

23. The coated molded product of a thermoplastic
resin composition as claimed in any one of claims 18 to 20,
15 wherein the thermoplastic resin composition comprises the
ethylene/aromatic vinyl compound random copolymer, a

polypropylene resin, an ethylene/d-olefin copolymer rubber

and talc.

20 24. The coated molded product of a thermoplastic
resin composition as claimed in any one of claims 18 to 23,
wherein the thermoplastic resin composition further
comprises a peolymer which contains styrene as its main
component.

25

25. The coated molded product of a thermoplastic

resin composition as claimed in any one of claims 18 to 24,



- conponent . 25— 25. The coated nol ded product of a thernoplastic

resin Vg | aimed in any one of clains 18 to 24,

182 ”'ﬁmmmmsﬂmﬂgmoatl ng filmis a coating filmformed from an

ur et hane ¥esi n#coa : 26. A coated nol ded product of an
el ast oner 5 conposition, conprisind@8&2nol ded product of an el astoner

conposition and a coating filmformed on the nol ded product, said

el ast oner COMMASLLAN FTRLLEIAY Aty 15 &URMLENG/ 85 OPEb Fndd Moot YEPOUN

random copol yrer —an
urethane resin coating.

26. A coated molded product of an elastomer
5 composition, comprising a molded product of an elastomer
composition and a coating film formed on the molded
product, said elastomer composition comprising an
ethylene/aromatic vinyl compound random copolvmer and an
elastomer.
10
27. The coated molded product of an elastomer
composition as claimed in claim 26, wherein the
ethylene/aromatic vinyl compound random copolymer has an
aromatic vinyl compound content of 1 to 50 % by mol.
15
.28. The coated molded product of an elastomer
composition as claimed in claim 26 or claim 27, wherein, in

the ethylene/aromatic vinyl compound random copolymer, a

small amount of an o-olefin is further copolymerized.
20
29. The coated molded product of an elastomer
composition as claimed in any one of claims 26 to 28,

wherein the elastomer is a polyolefin elastomer.

25 30. The coated molded product of an elastomer
composition as claimed in any one of claims 26 to 28,
wherein the elastomer composition comprises the

ethylene/aromatic vinyl compound random copolymer, an



e

el astomer. 10 27. The coated nol ded product of an el astoner

conposi tml‘m Um claim 26, wherein the et hyl ene/ aromatic
vinyl co ol yner has an aromatic vinyl conpound content

L

of 1 to 50 %by mol . 15 28. The coated nol ded product of an
el ast oner conposition as claimekB3n claim 26 or.claim27, wherein, in
the et hyl ene/aromatic vinyl conpound random copol yner, a smal | anount
of an a-olefin_is further copol ynerized. The coated

I 0 29.
mol ded pr odu&thyfsleé‘ﬁ/e‘i'gé?gﬂrﬁrCOPOIY’W%{‘%IO@“QSacP&ﬂHBHOPﬁl%? one of

claims 26 to 28,, wherein the el astoner is a polyol efin el astoner.
resin.

31. The coated molded product of an elastomer
S composition as claimed in any one of claims 26 to 30,
wherein the elastomer composition is a partially

crosslinked elastomer composition.

32. The coated molded product of an elastomer
10 composition as claimed in any one of claims 26 to 31,
wherein the elastomer composition further comprises a

polymer which contains styrene as its main component.

33. The coated molded product of an elastomer
15 composition as claimed in any one of claims 26 to 32,
wherein the coating film is a coating film formed from an

urethane resin coating.



25 30. The coated nol ded product, of an el astoner conposition as

clainmed in any one of clains 26 toi28, wherei n the el astoner
conposition conprises the et hyl ene/ aromati c vinyl conpound random
copol ynmer, an 183 _

et hyl ene/ a-ol efi n copol yner rubber an@4a pol ypropyl ene resin

31. The coated nol ded product of an el astoner 5 conposition as clained
in any one of clains 26 to 30, w@ggg@ggﬁye el astomer conposition is a
partially crosslinked el astoner on.

Disclosed is a vulcanized molded product having a

surface decorative layer, comprising a vulcanized product
of an unsaturated oiefin copolymer (A) and a decorative
5 1layer provided on a surface of the vulcanized product, or

comprising a vulcanized product of an olefin elastomer
composition and a decorative layer provided on a surface of
the vulcanized product, said olefin elastomer composition
comprising an unsaturated olefin copolvmer (A) and an

10 ethylene/afolefin copolymer rubber (E). The unsaturated
olefin copolymer (A) is obtained from (i) ethylene, (ii) an
aromatic vinyl compound, (iii) a non-conjugated polyene,
and optionally, (iv) an oa-olefin of 3 to 20 carbon atoms.
Since the vulcanized molded product having a surface layer

15 has excellent adhesion properties between the molded
product and the surface decorative layer and shows
excellent mechanical strength, it can be widely used for
automotive industrial parts and building materials. Also
disclosed is a coated molded product of a thermoplastic

20 resin composition, comprising a molded product of a
thermoplastic resin composition and a coating film formed
on the molded product, said thermoplastic resin composition
comprising an ethylene/aromatic vinyl compound random-
copolymer and another thermoplastic resin. Further

25 disclosed is a coated molded product of an elastomer
composition, comprising a molded product of an elastomer
composition and a coating film formed on the molded

product, said elastomer composition comprising an



32. The coated nol ded product of an elastomer 10 conposition as clained
in any one of clains 26 to 31, wherein the el astoner conposition
further conprises a pol ymer which contains styrene as its nain
conponent . 33. The coated nol ded product of an el astonmer 15
conposition as clained in any one of tBSins 26 to 32, wherein the
coating filmis a coating filmformed from an uret hane resin coating.

ethylene/aromatic vinyl compound random copolymer and an
elastomer. Since the coated molded products have excellent
adhesion I?roperties between the molded product and the
coating f£ilm, they can be widely used for industrial

5 materials and medical appliances which need to have coating

films.

10
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57) Abstract

7 A vulcanized molding having a surface decorative layer and possessing excellent mechanical strength and adhesion to the surface
decorative layer, wherein the decorative layer is provided on the surface of either a vulcanization product of an unsaturated olefinic
copolymer (A) prepared from ethylene (i), an aromatic vinyl compound (ii), a nonconjugated polyene (iii), and optionally an a-olefin (iv)
having 3 to 20 carbon atoms, or a vulcanization product of an olefinic elastomer (A) composition comprising the unsaturated olefinic
copolymer and an ethylene/a-olefin copolymer rubber (E). The vulcanized molding can be used in automobile parts, building materials and
other applications. A painted thermoplastic resin composition and a painted elastomer composition which have good adhesion to a paint
film. The painted thermoplastic resin composition comprises a paint film provided on a molding of a thermoplastic resin composition
comprising an ethylene/aromatic viny! compound random copolymer and other thermoplastic resin. The painted elastomer composition
comprises a paint film provided on a molding of an elastomer composition comprising an ethylene/aromatic vinyl compound random
copolymer and an elastomer. These compositions can be widely used in npplications where a paint film is provided, such as industrial
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