SPECI FI CATI ON COPOLYMER COMPQOSI TI ON BASED ON ETHYLENE AND FORMED PRODUCT

FI ELD OF THE TECHNI QUE The present invention relates to a copol yner
conposition based on ethylene which conprises - an ethylenic copolyner
of higher nol ecul ar wei ght having a relatively | ower degr ee of

crystallinit; an et hyl enic polynmer or copol yner of | ecul ar
wei ght havihﬁogmﬁzﬂatively hi gher degree of crystallinity,%ggmagﬁﬁggs to a
formed product, such as film sheet, pipelor tube, nade of such
conposi ti on. BACKGROUND OF THE TECHNI QUE For filns and sheet s to

be used for agricultural, .industrial and. other purposes, they are
requested to exhibit an adequat e-gxtensib flexihplity and ability for
adhering onto various surfaces as Il as™ o be exXCTellent in the strength,

bl ocki ng resi stance
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(anti bl ocki ng), restorability from strain and transparency
and, in addition, it is required that the inside faces of such filnms and
sheets should not suffer fromfogging (fogging resistance) and such a

foggi ng resi stance should be preserved for a |ong term (durabl e fogging

resi stance) . Simlar properties are also required fgo ' and
tubes for us,vgo?w"ﬁ?lpe i nes and for medical uses. In t%&’%ﬁ‘f’%

polyneric materials based on polyvinyl Zhloride have been enpl oyed for
such-filnms, sheets, pipes and tubes. While the polymeric materials based
on pol yvi nyl chl ori de have many superior performances, materials
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Al t hough films, sheets, pipes and tubes made of a |inear |ow density
copol yner resin based on ethylene/ a -olefin have been known, they are
requested to be further inproved in the strength, strain restorability,

bl ocki ng resi stance and durabl e fogging resi stance. One object of the
present invention is to provide a copol yner conposition based on ethyl ene
whi ch exhi bi P@®324nced material properties, such as PSRIBHEHH e
extensible flexibility and ability for adh@ring onto various surfaces,

t oget-her with excellences in the transparency, strength, strain
restorability, blocking resistance and processibility. Another object of
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transparency, strength, restorability fromstrtain and bl ocki ng resistance.
DI SCLOSURE OF THE | NVENTI ON 2 The copol yner conposition based on
et hyl ene according to the present invention conprises (A) 10 - 90 % by
wei ght of a copolynmer of ethylene with an aromatic vinyl conpound and/or an

a - olefin having 3 - 20 carbon atoms, which has a degree iﬁfﬂf inity
RarosTik Jegirty

not | ower tY¥h M but | ess than 90 % and an intrinsic vi [err]
of 1 - 10 dl/g, determined in decéhydro- napht hal ene at 135[err]C,
and (B) 10 - 90 % by weight of a honnpolyner of ethylene or a copol yner
of ethylene with an aromatic vinyl

1/Trt/bivlx4=7t/&20ﬁ#&3~n®a—%v74
vELITOND, ThBIX1BREMTAHANWSZ P TESL., 2RHE
FHAETAVWRILHTED, a—F V74 LTRI-~FEY,
1-3 75V - AFRA~-1-RUFVREORERPI~ 0D a —F VT L/
5 BEFELY,
TF VI RFEAE (A) O=FLyOBE, TRbb=FLIUI2H
Whh 3 BEUMLOESEIXT5S~98.6m01%, FELLIX80~98.6m01% T
HEORBELY, TERFEE 3~200c—F V74 yOER, TRD
ba—F L7 4 bEPAIBERLOFTEIXI~15001%. FE LS
10 H0~10mo1% CHZOBBELY,
TFVIRHIEEAK (A) ELTHBEC=NMLEHBEFJEASIhE
BEBZAVIRE. BFRL =AM LADORE, TRDLFFRY
=LA LEP NI BMEREOFTEN]. 4~10001%.,. FE LKL
I~4mo 1% DOH}EBEAKEZERTIOREE LY, FEERY=IVILEBO
15 SERPLERHBCDHIBS. HELESZEEEEAFRELORT R
CEREERHBBORS,
FEARBCAVSI=FLVUOREESE (A) LT, ERFHR
FRE Ow) EHBEHLFE M) LORTRENZIPLTFELSAH (Mv Mn)
BI~10, FELLXL.6~6, REEEMABMEH (DSC) KXYV HMELE
20 ERMBBRIZDTIBRRE— M EORE (Tn) #115~60C, HFELK
115~85CTHIHbOBRZEE LW, FFELH Ov/ M) BLEREEICS
6%%\MIﬁKﬁntﬁm%$ﬁ5n6.ik&%ﬂﬁmﬁﬁéﬁk.
Y- MBORE (Th) BLEBREBIZHZ2HA. WHIELEAEL O
FUVRAEBRIEBROBPRLRD,
25 EOR=FULUVRFEEBEAHE (A) LLTHFBERY=NVLEYRIES
ENTWIHEAKCEZAVIBE, FEERY=AVEAD»LHEINLDE

EE X A% (RR26)



conpound and/or an a -olefin having 3 - 20 carbon atons, which has a degree
of crystallinity higher than 10 % but not higher than 90 % and an
intrinsic viscosity [err] of 0.1 - 2 dl/g, determined in

decahydr onapht hal ene at 135[err]C, wherein either one or both of the above

ethyl enic expaysmr (A and the ethyl enic polymer (B) havg,
copol yneri zed aromatic vinyl conpound and wherein the ratlo gﬁ’tg degree

of crystallinity of the ethylenic copolyher (A to the degree of
crystallinity of the ethylenic polymer (B), [degree of crystallinity of
(A)/ that of (B)] is lower than 1 and the ratio of the intrinsic viscosity

of the ethyl enigerigppob WErmiR) & Oma%otmﬂe FRW UL RB YT

[err] is greater than 1. The product according to t?% present
I nvention, whi w:h-vnmﬁ%ﬁﬁlmﬁahe@tﬁ@»%@nd%wmamﬁhm@wy forning
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et hyl eni c gi ven above. 3 The et hyl enic copolyner (A to be enpl oyed
according to the present invention is a copolyner of ethylene with an
aromatic vinyl conpound and/or an a - olefin having 3 - 20 carbon atons,
whi ch has a degree of crystallinity of not |ower than 10 % but | ess than 90

% preferab 70 % nore preferably 10 - 45 % nost p ?éﬁﬁﬁ@$
45 9% andhXE%HTthrinsic viscocity [err of 1 - 10 d? é?erably

1.5 - 3.8 dl/g, determ ned in decahydronaphthal ene at 135 [err]C . Wen
the degree of crystallinity is in the above range, a conposition superior
in the flexibility, transparency and shock resistance is obtained. VWhen
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superior in the processibility is obtained. For the aromatic vinyl
conpound, there nmay be exenplified styrene; nono- and pol yal kyl styrenes,
such as, o-nethylstyrene, mnethylstyrene, p-nethylstyrene,

0, p-di net hyl styrene, o-ethylstyrene, methyl styrene and p-ethyl styrene;
functi onal roup-contai ning derivatives of styrene, such
nethoxystyréﬁ%?y oxystyrene, vinyl benzoate, nethyl vinyFQ%ngggpg, Vi nyl
benzyl acetate, hydr oxystyrene, - o-chVorostyrene, p-chl oro- styrene
and - divinyl benzene; and ot hers i ncl udi ng 3- phenyl pr opyl ene,

4- phenyl but ene and a -nethyl styrene. . They may be enpl oyed either al one or
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1- hept ene, 1- oct ene, 1- nonene, 1- decene, 1-undecene, 1-dodecene,
1-tridecene, 1l-tetradecene, 1-pentadecene, 1-hexadecene, 1-heptadecene,

1- oct adecene, 1-nonadecene and 1-ei cosene. They may be used either al one
or in conbination of two or nore of them For the a -olefin, those which
have 3 - 1 atons, such as 1-hexene, 1l-octene and

4-nethy|-1-pentenef are preferred. The etgylene cont ent |nrcﬁe e?% enic
copolymer (A), nanely, the content of the®structural unit derived from

et hyl ene may favorably be 75 - 98.6 nole % preferably 80 - 98.6 nole %
The content of the [err] - olefin,.nanely,. the content of the structural
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aromatic vinyl conpound, it is favorable to enploy, as the ethylenic
copol yner (A), a copolyner having a content of the aromatic vinyl conpound,
i.e., content of the structural unit derived fromthe aromatic vinyl
conpound, in the range of 1.4 - 10 nole % preferably 1.4 - 4 nole % Wen

t he content aromatic vinyl conpound is in the above r

conposi ti on‘ﬁé@éfﬂgnbal anced properties anong foggi ng resi stﬁ%&'@?&ai n
restorability and nechanical strength is &t ained. As the ethylenic
copolynmer (A) to be enployed according to the present invention, those
whi ch have a nol ecul ar wei ght .di stribution represented by the ratio

(Merr]/l\/[err])réwawei ght average nol ecul ar weight (Merr]) to the

nunber aver age r weight (Merr]) is in the range 5
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of 2 - 10, preferably 2.5 - 6 and the tenperature (Tn) at the maxi num peak
In the endotherm c curve obtained using a differential scanning calorineter
is in the range from 115 to 60[err]C , preferably in the range from 115 to
85 [err]C. When the nolecular weight distribution (Merr] /Merr])

Is in the above range, a conposition superior in the processibili I S

obt ai ned. WWR%WHE% enperature (Tn) at the maxi num peak in TFEITEH ermc
curve is in the above range, a conpositioddsuperior in the bal ance between
the heat resistance and the transparency is obtained. In the case of using
a copol yner having the copolynerized aromati ¢ vinyl conpound for the

et hyl eni ¢ copol yper, (A) . _those i | ch the proportion of the structural
unit constituti *&ﬁébTbh%?§€H%}§$Laéture conposed of successive two or
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conpound/ aromati ¢ vinyl conpound chai ned structure"), which may sonetines
be referred to in the followng as "the content of the aronmatic vinyl
conmpound/ aromati c vinyl conpound chai ned structure", is not higher than 1 %
preferably not higher than 0.1 % based on the total nunber of the
structural _units derived from the aromatic vinyl conpouypg, Hiirsa
preferred. WOMA7®Int ent of the aromatic vi nyl conpound/ ar {’Fc inyl
conmpound chai ned structure can be det er ni Aéd using [err]C NVR The

et hyl enic polymer (B) is a honopol ymer of ethylene or a copol yner of
ethylene with an aromatic vinyl conpound and/or a a -olef in having 3 - 20
carbon 6 atoqg, gpich has a degree of crystallinity in the range of

hi gher than 10 9 Bb® *not hi gher than 90 % preferably

ABHIBWTHR, BIE1) ~3) oE®H.,. PTH (A) BIT
(B) RAOHMSFILEBRE= VLAY REXER SR T IMRBIL,
BRIERES LCELEA#ER2ECEBRTVWEOT, RYHEEY=AVRE

5 RMELTHEBTHY, BT 4 NVA, V— b, XA TELRF =T,
BIAMNOYFITANAERRZF T 74NV EORERT7 A VADH
BRIEFETHS. TLThbOMRBICHEN (C) B/ ezl
# (D) 2BALERER, BVE. BFEEDIUCHERREEIELE
RESHBBELNDZIOT, SHEFELWN,
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=8B X A% (RRARze)



30 - 80 %

conposition

nore preferably 35 - 70 9% especially preferably 40 -
65 % and an intrinsic viscosity [err] in the range of 0.1 - 2 dl/qg,
preferably 0.5 - 1.5 dl/g, determ ned in decahydronaphthal ene at 135
[err]C. Wen the degree of «crystallinity is in the above range,

t he transpaPEH8{l7728 obt ai ned. Wien the intrinsic viscosif®

t he above range,

superior in the balance between the heat resistance and

S

a

in

a conposition superior ih the processibility is obtained.

As the aromatic vinyl conpound and as the a - olefin, those which have been
exemplified for the conmononer . of the ethylenic copolymer (A may be

exenplified. The content of ethylene in the ethylenic polymer (B),

nanely, the conteMV ¥t Re structural unit derived from et hyl ene may
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content of the structural unit derived fromthe a - olefin may favorably
anmount to O - 15 nole % preferably to O - 10 nole % In the case of using,
as the ethylenic polyner (B), a copolyner containing the copolynerized
aromatic vinyl conpound, it is preferable to use a copolyner having a
content of _the aromatic vinyl conpound, nanely, a content of the
structural UXPP¥HEH ved from the aromatic vinyl conpound, i¥CRHE"BBXe of
0.05 - 1.4 mole % preferably 0.07 - 1.2 fd8le % \Wen the content 7 of
the aromatic vinyl conpound is in the above range, a conposition superior
in the heat resistance is obtained.. For the ethylenic polynmer (B), a high

densi typol yethvkeng. iy g2 I3 Y BHOUSL o 0 2R LTSN o o
BRENRTHWTHIW, TROHEDH TR, TAFABERY I aRVE TV
SNAEBEREFELY,
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and not higher than 0.97 g/cnferr] may favorably be used. Here, t he
density pol yethyl ene enconpasses a honopol yner of ethylene and a

copol ymer of ethylene with a small

of another a -olefin, such as propyl ene. Anong these high density

pol yet hyl enes,
g/ 10 min. aM®

t hose which have a nelt flowrate (190 [err

WiIBAsity of 0.94 - 0.97 g/cnferr] are prefe%&%ﬁ?ﬁ%gg?he

hi gh

proportion, i.e. below about 5 nole %

01 -1

et hyl eni ¢ polyner (B), there may al so be dfed favorably | i near | ow

density pol yet hyl enes i ncl udi ng copol yners of ethylene with another a
-olefin of 3 - 8 carbon atons .having densities of 0.86 - 0.93 g/cnferr] .
For the ethylenigc polyner (B) to be ed accordin )i pres s
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range of 2 - 10, preferably 2.5 - 6, and the tenperature (Tn) at the
maxi mum peak in the endotherm c curve obtained using a differenti al
scanning calorinmeter (DSC) is in the range of 125 - 115[err]C , preferably
125 - 120[err]C are preferred. When t he nol ecul ar wei ght distribution

(Merr]/M eRiddgissy N the above range, a conposi tion superinr, P#%V”ﬂ%hthe

proceSS|b|I|ty I'S obt ai ned. 8 the tenperature

maxi num peak in the endothermc curve %talned by a differenti al
scanning calorineter is in the above range, a conposition superior in the
bal ance between the heat. resistance . and the transparency is

obtained. In the gagqa0& MS) Pix ~8S JRexel Rty 9%99_(&&@@(3&) ra copol yner
cont ai ni ng the copol yneri zed aronmatic vinyl npound, is preferable to
use a coplolyner gx (-Fr¥irysuAv =) Praz=yavral R,
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PR @-TFrvralXvridz=pydrasyraPral F,
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havi ng a content of the chained structure of aromatic vinyl

conpound/ aromati ¢ vinyl conpound structural units not higher than 1 %
preferably not higher than 0.1 % The conposition accordi ng to t he
present invention conprises the ethylenic copolymer conponent (A) and the
et hyl eni ¢ pol ymer conponent (B) as defined above, wherein such a

conposi ti onW¥I7Rds a content of the copol ymerized aromat iBEETFFRYB™Bonmmound
in at |east one of these components is prdferable for being used. Thus,

t hree conbi nati ons of the conponents (A) and (B) are possible for the
conposi tion, nanely, a conbination in which both the conponents (A) and (B)
are constituted of an_et anic

copol ymeri zed aromafl € 2 Obﬁd?céﬁ){gl @@Eﬁ?"?%ﬁ%&/@?gh (r;':# g’fﬁ%f&conponent
romti o vinyl comAuRG I & CartT AN G OVRKER Bty L he. camponent (B)
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copol yneri zed aromati c vinyl compound. The conponent (A) and the conponent
(B) are incorporated in such a proportion that the ratio of the degree of
crystallinity of the ethylenic copolynmer (A) to that of the ethylenic

pol ymer (B) nanely, [degree of 9 crystallinity of (A)]/[degree of
crystallinity of (B)], [which is hereinafter sonetines referred to as "the
crystal |ini WO#973"] is |ower than 1 preferably not hi gh&FTIREME 9,
preferably not higher than 0.8, nore pre#erably not higher than 0.7, with
usual range being at least 0.1 and less than 1, and the ratio of the
intrinsic viscosity of the conponent (A) to that of the conponent (B)

nanel y, [ecedsmcimhith o s B8 af ) ek STTPER AR ef B)rednto as the
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viscosity ratio"] is greater than 1, preferably 1.5 - 100, nore preferably
1.5 - 30. The blending proportion of the the conponents (A) and (B) in the
conposition according to-the present invention nay be in the range of 10 -
90 % by weight, preferably 30 - 70 % by weight, of the conponent (A) and
10 - 90 96Q§ weight, preferably 30 - 70 % by weight, of the ﬁo onent
(B). By blen Pﬁﬁ“ b et hyl eni ¢ copol yner (A) which has a reF%?F?@‘V ower
degree of crystallinity and a higher noleck¥ ar weight with the ethylenic
pol yrer (B) which has a relatively higher degree of crystallinity and a

| ower nol ecul ar wei ght according to.the present invention, a copolyner

and an abi i Uy {SPRAREPnG SACH G R B B PoCEE g i < Superior in the

transparency, in t? [ %Eé.such as shock resistance and so on, in the
strain restorabiﬁ ;?)314%% ’
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In the bl ocking resistance and in the processibility,

of bl own ball oon upon its processing can be obtained. 1 0 Pref erab

copol yrer

conpri sing g@
copol yner of

10 - .45 % preferably 15 - 45 % and an intrinsic viscosity [err]

10 dl/g,

10
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25

preferably 1.5. - 3.8 dl /g, determ ned I n
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conposi tions based on et hyl ene according to the present
i nvention include: 1) A copolynmer conposition based on ethylene,
1) 10 - 90 % by weight, preferably 30 -70 % by wei ght of
@8%}1™e with an aromatic vinyl conpound and/ of PP |
-olefin having 3 - 20 carbon atons, whichlBas a degree of crystallinity of

a

of

such as the stability

1



decahydr onapht hal ene at 135 [err]C, and (Bl1) 10 - 90 % by wei ght,
preferably 30 - 70 % by weight of a copolyner of ethylene wth an
aromatic Vi nyl conpound and/or an a -olefin having 3 - 20 carbon
atons, which has a degree of crystallinity in the range of 35 - 70 %

preferably - % and an intrinsic viscosity [err] of 0.1. ,
preferably égggs/??ms dl /g, det er m ned I n decahydronaplgu?'1‘4‘3;(%3%‘4(;’ésg at

135 [err] C, wherein either one or both of%t he above ethyl enic copol ymer
(AlI") -and the ethylenic copolyner (Bl) have the co-polynerized aromatic
vi nyl conpound and wherein the ratia .of the degree of crystallinity of the
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(Al) to that of the ethylenic copolynmer (Bl) J[err] 11 [err] i
greater than 1, preferably 1.5 - 100, nore preferably 1.5 - 30. 2)
conposition of above 1), wherein the conponent (Al) is a copolynmer of
ethyl ene and an aromatic vinyl conpound and the conponent (Bl) is a
copol yner of et hell ene and an aromatic vinyl conpound. 3) A ogg%o

of above 1) W

T&1n the conponent (Al) is a copolyner of &t

a -olef in and the conponent (Bl) is a copdlyner of ethylene with an

aromati c vinyl

conmpound. 4) A copolynmer conposition based on

S
A

sition

th an

ethyl ene, conprising (A2) 10.- 90 %by weight, preferably 30 - 70 % by

10
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12~ RAFAVIVU-PRU, 1-PAFA-I-L o F=p)T)vazy
APZuY F,
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rac-CAFAVY LU-ER(4L4,6-F Y AFN-I-A Y TFEN}TNL=
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MPra=gavral K,

1ac-CAFATY L-ER(-AFN-4-(B-F T FA)-I-4 VT =

WMPra=vaTraly K,

1ac-PAFALY V- RE-AFA-4-(1-T b TE=N)-1-( ¥
F=yPra=vadrualy RRY,
EEABPATIE, A kAW (b)) ELTTFR—MEX (4) T
RERNBAFRELLABERNSI L LTE B,
"LIM2%Z, - (4)

(X (4) B, RRAMROLIEZIERT VI =FRIAOERTH Y.
LU, EREL-BAEEOBEAERTHY . LBEMEEY 4 KRS
MEREMLE LTV S,
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weight of a copolyner of ethylene wth an aromatic vinyl conmpound
and optionally wth another a -olefin, whi ch has a degree of
crystallinity of 10 - 45 % preferably 15 - 45 % and an intrinsic
viscosity [err] of 1 - 10 dl/g, preferably 1.5 - 3.8 dl /g,

determ ned I n_decahydronapht hal ene at 135 [err]C , and (B = .90 % by
wei ght , pre?@?ﬁﬁrel30 - 70 % by weight 3gpf a honnpolyner %égmg?iylene
or a copolyner of ethylene with an a -olefin having 3 - 20 carbon
atons, which has a degree of crystallinity of 35 - 70 % preferably 40
- 65 % . and an intrinsic viscosity J[err]. of 0.1 - 2dl/g,
preferably 0.5 -Z3x5 &g hdlnaik SR Fn dogdhydRahaphvhbl 2080 TaD 36 [err] C
, Wherein the ratio of the degree of crystallinity of the ethylenic

copol ymer (A2) &ﬁ%ﬁéﬁﬁﬁhm%t HILET R NA R EEH T U AVEE I

FTOFNT=D A E2EETIFINVINVETHD, )
SDX5RE (4) TRENBAZIRELLAY (b) OHTE. T
5 B—RX (5) CRERZIAIa VLS BEFT LY,

Wl ________Vl

// Ms// -+ (5)

Cp \(Zl)2

10
ﬁ(s)$\Wufﬁy,9»==7A§tm;7:7Af&y‘p
ZERR (4) 0ZLBULTHS. |
Copi M 1 SHAKKTaALEY 2Ry V=g, BRY
IRRFVZoNEFTERINbOBREETHS,

15 VBE, 147, SUKL L RANRO UKROTR, RETh
CORREFLETHY,

VIRER., Vv, BREERAFIVERUOBMEFTH S,
VEVIECHRABZBRLTOIN, Sh0LVETHAREERL
THE,

20 —BRX (5) OOPTRENIEOFELVWHOL LT, ¥I7ury
SOz NE, AT VE AT VEAEBICIA L OMRBE
BREBbY b, ThOEGRNT ) LREBRT 5. v un
VEDzo NV BEPFOERENORERTFRIA RS, E FRrANVMENVE,
B FoiIrenk (CO0ED 13 RERBEOoXRBRFE Y

25 vCREKEEhTWS) [ BLTE Fn:bzv-t'/vﬁ&%yn»f FE (Zo
EoAZvef FREROABROUUEKE»LRBIENRD) ORI BMILR
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pol ymer (B2) [degree of crystallinity of (A2)/that of (B2)] is |ower than
1, preferably not higher than 0.9, and the ratio of the intrinsic viscosity
of the ethylenic copolyner (A2) to that of the ethylenic polyner (B2)
[err] is greater than 1, preferably 1.5 - 100, nore preferably 1.5
- 30. 5 A conposition of above 1) to 4), wherg] ypiarss

anti - foggi nYCMEARL (C) and/or a nucleatinggagent (D) is conpounded 1n the
conposition in an anount of 0.01 - 10 par by weight, preferably 0.3 - 5
parts by wei ght per 100 parts by wei ght of the sum of the conponents (A)
and (B). The conposition having conpounded therein an anti-foggi ng agent

(0 andlor 3 MG AL QYRGS £ BILAEN SRR R, ARl Ur ther
Thl EoBAER —HIC 2o THAREBRLTVLTHIW, 7R
RyBSx=pERO PR EDL1IOOARKFLBERLIDBHFELY
EFRIAEABICERE FrRIAVEAERI~WEORRRFES

5 B, POEMELRNEROTAEVE, BRREARE, THEIVE
RBRBIEARE, FEREBLUCTAXNVERSFRELZATT D,
BELVWABA YA FERUEKRROE/ —, Y—BICHY —ER
EEAZoAL FEZ2EE8L, E FrIAEAEROTRERITI~20ED
REEFEEL, FELVWEBA oA FEORANRDOLLTIE

10 YAFALY N, FYZFAVI R, ZFAVRAFAYIN, AFAY
FNTYN, T2y TRAFATI N, R 7*')15*/’7 EXS 28 Y. 290
Y T2V I, P 7228 —IABITIIAFATP—3
WREBRBITONDS,

—R (5) OIDOAEHRZDIOLLTIR. EFIAF. nu, TH

15 TN, VIN, Dr—3IN, TV, TIF, TVI=AZFEY, TWn
axy, FRATZ7rA B, FATZTAL R Ton, BEATA Pl rid
YF=FLLESRTCFE, 7TEFATEIEX—F, ERBETLLOR
AYREBRBTOLN, RI—THRR>TWVWTH LW,

—B& (5) TRENhZAFu kil (b) OFTH, TR—K

20 X (6) CHRERBZAF BV LABBFELY,

25
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foggi ng resistance and a durable fogging resistance are inparted to the
conposition. It is preferable for the conpositions of above 1) to 5) that
the content of ethylene, content of the aromatic vinyl conpound, content of
the a -olefin, nolecular weight distribution, Tm content of the aromatic

vi nyl corrpowagé{?;,?patic vi nyl conpound chai ned structural y@@}i@gﬁ:@% S?A?n

of the conpon Al) or (A2) are the samg as those of the

It is also preferable that the content of ethylene, content of the a
-olefin, content of the aromatic vinyl conpound, nol ecul ar wei ght

di stribution, Tm content of. the aromatic vinyl conpound/aromatic vinyl
conpound chai ned structural units and so on of the conponent (Bl) or (B2)
are the sane as those of the %ggponent (B). 13

W

RM M4/
@z, == (6)

RIS R’
H (6) P, MEEIRX (5) oML BLTHY, V2 X—0~, —S
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BRLTWTH LN,
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T7. neBIUTELbDOMEE (FIRIETALIY A, TN,
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BREERELTHTH IV,
X (6) B, ZRENENOHEARE FIAL FTHEIN. EiX208
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Concrete exanpl es of the conposition of above 1) include a conposition
conposed of, on the one hand, 30 - 70 % by wei ght of an ethylene/aromatic

vi nyl conpound copol yrer (A) whi ch i's obt ai ned by
co- pol ymeri zi ng ethylene wth an aromatic vi nyl conpound, such as

styrene or in a proportion of 90 - 98.6 nole % of the fornmer and
- 10 nnaggabgﬁgthe |atter, and, on ghe other hand, §6ﬂp“ﬂ?$%%y

melght of an ethyl ene/aromatic vinyl conpound copol yner (Bl) which is
obt at ned by co-polynerizing ethylene with an aromatic vinyl conmpound, such
as styrene or the like, in a proportion of 98.6 - 99.5 nole % of the forner

and 0.05 - 1.4 reoa%af (e Hat neb;) entt, aFcHnpasit i ony opERT o 100 t he
one hand, 30 - 70 % by weight of an ethylene/[err] -olefin copolyner (A)
whi ch is obtai nédVby BRI Bl yrvkki 71 g g 118 MitAry . ar Y a— Aok 117 U A a
o O PR RS T EA. TAIRT T I en, 7S FPAeA, 73
R7P V=, YBEVYTAZELN, YuadyTY—n, 7IRFVaxy 7
5 NVEL, NBTAXAVERBA AT Y —ARE) | BETWEETOK
RUNORFEZHL>FYUN A RBEEIORIEILBIERTLETH S,
*&ﬁ(G)?ﬁéhbﬁfﬂt?&%%(b)KS“T\WﬁWﬁ
SEBFHRERI VI FTHDI L&, MLVILOROEEGRIYERI
RELERESGLFEILIFBETHS, ¥, BERFSI~—FRE
10 B‘FY I2—E LTHFEL I D,
—BX (8) TREINBZAZuo e kEdWw (b) KBWTIH, RI3
~R18, 22, RITERRRIPOP R L HIORBFRELFATHE L
BHELLS, BIRVEE-NRIP—F 22 —PRY¥®— (L, RMIZRSEKI
~UDOTAXRNEERRREE~0DOT Y —A1THB)IKBETET IF
15 FREFAT 4 FETHIIEBFELL,
—HX (6) THIRBAFa e AW (b) OFTYH, TE—K

R (7)) CRENDBTIFVIFIVELRRTIFTADI VIS MLAEDH

HFELV,

- .
20 R [W3(R21)z]m

T=N—R®
=+ {7)
@h
R# R
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1.4 - 15 nole % of the latter, and, on the other hand, 30 - 70 % by wei ght
of the above nentioned ethylene/ aromatic vinyl conpound copolyner (Bl1).
It is one of preferable nodes that both the conponents (A) and (Bl) have
t he copol yneri zed aromatic vinyl conpound in the conposition of above 1).

As a concrghgmﬁéqﬂple of the conposition of above 4), t?sﬁ%wggﬁén be
- o by

enunerated " a conposition conposed of, gn the one hand,

wei ght of an ethyl ene/ aromatic vi nyl coﬁ@bund copolymer (A2) which is
obt ai ned by co-polynerizing ethylene with an aromatic vinyl conpound,
such as styrene or the like, .in a proportion of 90 - 98.6 nole % of

the former andplydy i k., 1@ AW foff'chesd 218 520, 9Patks otper hand,
Y= BLURERLOBEEEPLRIBEIPOBENEETHI», D
WRR2~RBOBEF IR 7 a R P o A BSREBATHE FaY
NELVBREEBRLTHWTH LW,

5 L (7) PRI BELRIRETH Y, PRELTOBERE
FFAL R, nu, IMEETOBRTOTAEN, TY—A, TYI—NFX
ERETANXVTH D,

— &R (7)) TRENBAZ U ELAH(D) BV T, R¥ORA
FN, ZFN, TREN, TFN, RUFA ~FIN0 (RESEED)

10 . JARA=A, RUDAERRTZ==ARETHY . R22~RBE TR
ERMAULIZKRBRTF, AFN, =FN, Tar, TFH RUVFN,
~NEUN (REEEZEE)  JVBASAERRBRVIAMRETDHY,
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THdIAZuELEBEHEELY,
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% by wei ght of an ethyl ene honmopol yner (B2) which is a high density
pol yet hyl ene having a density higher than 0.93 g/cnferr] and not higher
than 0.97 g/cnferr] or a copolynmer (B2) which is a |low density |inear
pol yet hyl ene havi ng a density of 0.86 - 0.93 g/cnferr] and which is

obt ai ned by rizing ethylene with an a -olef in having 3 - 8
car bon atomsw ﬁﬁﬁzﬁroportlon of 90 - 97 mole % of the fornE®CTARYO3I 10

mole % of the latter. The conpositions of &bove 1) to 3) according to the
present invention, in particular, those in which both the conmponents (A)

and (B) .have the copl yrreri zed aromatic vinyl _conpound are useful for the
are su in the strength,

Z?PZT Int lrjtegt ](c)(r);bl % yl/g%g ‘goj g'fl qé‘hﬁs’tg’ﬁgswf%e'y?a‘?‘?g‘gﬂa'bVe)’Fb?\'ﬁt’od’um ng
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a=gAYrsaly F,
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20 CEF LA TRV -1 U F =) (2, 1-D-t - T F A9
TAF VLA a=gATIaY R,
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anti-fogging agent (C) and/or a nucleating agent (D) is conpounded in

t hese conpositions, since thereby a fornmed product superior in the
transparency, fogging resistance and durable fogging resistance is
obt ai ned. The conposition of above 4) is superior especially

I n t he stren shock resi stance, formability and n rency,
so t hat the?“ﬁ”@ |table for applications for fil ns, shee?g&bgwﬁg and
tubes, in particular, for packagi ng 2heavy wei ght articles,

nanely, bags for heavy articles. Now, descriptions shall be directed to the
15 process for producing the ethylenic copolyner (A and the ethylenic

polymer (B). ThegelLhylieplc 5009 Wt $Ab ARG 402 Sy eni ¢
GAFHVI V(- AFNA4-T =F 2 P Y AI-1-4 T =N} (9-
TNFropyPra= gAY Ial FRE,
rToflikd. LRV ra =g AEEBRBNT, Y=y AR FH
5 VERBRNTIZUARBERA A M ERARTHILLT
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AZuaeribd® (b)) OBMEFEITHOWTEK, H 2 1X455HF3-1630
888 (M= —nm v SAHMA1681542/1991) KRBBRELTWVS,
HBHEEC=NVILEDBRRBEINE=F LU RIEESE (A) Tk
10 =FVREAE (B) 2RETIHBAE. Akt ba®m (b)) &
LTi, BE—BR (4) TREND A ¥ wE I ABBRICESFEE
ROVRKBEEBHROZRAE. BE, EREDS I UCRTEEOEMOHFEL
We TRETBRHLEAZRE LAY (D) BBEATAVWTBIWL,
2BUELEZHAECTAVTHIV, ERUTERATIA I ELED
15 (b)ﬁ.ﬁmmﬁitﬁhnfymﬁmmﬁﬁﬁﬁbfmwf%xwe
Ric, AZuerfft (a) 2BRTIBICBVLAIFRTALI=
TAFXFULEAY (c) BT F A F U HEILLESH (d) K2WT
HHAT S,
EZEFRTHNONIARTNVI=TAT VA () X, FERD
20 MOTNI ) FxF(c) ThHoTHIL, TEHAT-T63T5 AR
(R K B # BFNo. 4990640) KRR SN TWBI LSRRV EVREHRD
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DX RERDBOTNVI /7 FXYY (c) &, BREMITIKTR—
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polymer (B) to be enployed according to the present invention can be
produced by, for exanple, co- polynerizing ethylene with an aronmatic
vi nyl conpound and/or an a -olef in or polynerizing ethylene solely in a
known techni que, wherein it is preferable to carry out the copol ynerization
especially ip. i resence of a netallocene catal yst (a) or out
thg ethylgngﬂﬁ%ﬁﬁﬁﬁlynerization in the pl8sence o? a ga%alfgbﬁgég@%%bn
vanadiumor titanium As the netall ocene catalyst (a), those based on

net al | ocene used hitherto as single site catal yst and ones simllar to
them may be used wthout. .any restriction, wherein, however, special
preference is given to L¥SAP—§9§EPSE netal |l ocgRe of a transition
netal (referred to as aegf sitlo qe@%léggg%o d) (b);\%n organic al um num
oxy-conpound (c) and/or an ionizingRQDnic compound (d). For the netall ocene
(b), those of transition

5 -+ (9)
{0AD 3
R26

(R (8) (%1% (9)F, R AFALE, =FAE, T2 ALEEE
RIYFANEREDOREARETSHS, HFELIRAFASELR=FA

10 Z BCHFETLRAFAETHS, miZ28E, BELL T 5~400
EXTHB. ) _”

ZZT, SDTAI/FHY2 (c) R (0AI(R2T)) CTRbEHB
TARNZTHRITANI=T ABEB LIOR (0AI(R2%)) TRDERBT
NENZTHRVTAI=T AR (Z 2T, RPTH X CR2PILR2% L RSO R

15 {EARREEZHAFRTIEBTE, RTBLIUCRIHEARIELZEDT)
PORJIBETANINTEITAI=TABEILEREATVWTEH X

W,
7»5/#%%y(c)u.wiﬁTﬁoxﬁéﬁﬁmlorﬂﬁé
h, BERLEARBHOBERE LTENRENS,

-20 (1) BEXKEEFTIHLAMHIVRIERAESHTSEE. Az
REEY 7 X vy AKTY, RRIEATRS. BRT A=Y Ak,
MRy 7V KMBELTELB IV SAKRDREL2BRALLEFE
BBREARERIC, NI TASATAI =T AR LOERT LI =D A
LEBEBRMLTRESETHFERRIEAREROBRL LTHERT S
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netals selected fromGoup 4 of the periodic table of elements wth 18

G oups (long form according to the Revised | UPAC I norganic

Nonencl at ure (1989) and, concretely, those expressed by the foll ow ng
general formula (1) MJerr] ..... (1) may be enunerated, in which M
denotes a selected from the Goup 4 of the per|0d|

nanel y, Z|rc5ﬂ?%ﬁﬁﬂﬁ titaniumor hafnium x is the val ence of Fﬂé”q%%gi
transition nmetal and L represents a Ilganﬁocoord|nat|ng to the transition
metal.,, wherein at |east one of the |igands has a cycl opentadi enyl skel eton.
This ligand L having the cycl opentadi enyl skel eton may have one or nore

Substituent groupSy vtk h Y 7AXAT A =T AR EOFMT AL =0 Ak
EMITEEK (K, XELRKER) 2EHSETHFBRRICKRBE
OBREE LTERT 3 Fk.

(3) Fhy, RUVBVERR MU RLPORILARBEFTHY
5 TAXNTNVIZTAREODEBRTNI =T AMEEYIC. PAFAXX
ARV FERRPTFARIZTXV FREOFBAAIRIED ERREE
BT 5 F ik,
TR FHYY (c) PRAMOBREAVWLRIER L LTI, fix
ﬁ&yfy‘F»:V\#vvy‘9%&3&@?%7&8@%%&&
18 oK s RUFY AP ANTEY FIEY, FH. FFAY
~NEFFHUBEOEI F T8 L ORBRBRLAR ; ¥ nRyE
V. VIRARYY, VIRF I I UBLIVAFAV IOV EZURYE
ODRBEBRILAE s 2 FAN—FABLICETF S Furzsralox
—TAB I HYI HMB£U§EREOE%EQ EREFEFBRRE
15 AR, BUBEBERILARELZBRERIEKRO A2/, FIREER
RIEBELRXRB DR EDORILAREERDT b3, ChbOBR
DECHR, BEFFRRUARSHFELY,
A FAZFEEEY (d) LT AL RB. 1 ELED.
BRI MAY. BLOINVRT AP EHARTILBTES. Zh
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SKE4FFNo. 5153157, 5198401, 5241025, 5384209, 5391629, 5408017,
5470927, 5599761, 5621126) . 4PANE3-1790068 A8 (Wb KEHTN
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Concrete exanples of the |ligand having the cycl opentadi enyl skel eton

I ncl ude such groups as al kyl- or cycloal kyl -substituted cyclopentadienyl,
such as, cycl opentadi enyl, met hyl cycl opent adi enyl , et hyl cycl o-
pent adi enyl, n- or i-propylcyclopentadienyl, n-, i-, sec- or

tert-butyl cyglo di enyl , hexyl cycl opent a- di enyl,
octyl cycl ope fﬁﬁﬁghgl, di met hyl cycl opent adi enyl , trinethylc§€T%SEﬂ?§ﬁienyl,

t et ramet hyl cycl opent adi enyl pentanethylcfﬂlopentadienyl,
met hyl et hyl cycl opent adi enyl, met hyl propyl cycl opent adi enyl ,
met hyl but yl cycl opent adi enyl , net hyl hexyl cycl opent adi enyl

et hy! hoxy! Lyc oparBadi ik BAEAFRE RSt dhaa0rD, R Eakvsereaay s B
i gand groups nait For B LGB T uted by, for exanpl e, hal ogen at on(s)
and trialkylsilyl greunts) + SePRIaWRer )Y K APINE W Jr Uk gelcy & gRepadi enyl s
(ZZC. RERA—FXERIMERY, 7yR. AFAHEHLIR YT
5 NAARFANEREOBREZALTWTHLIWI ==vE, ¥R
vRTHD, ) CHRENZLAVEDTSh. XK
Fy Aty PY¥7z=pApfual, PR A-70Fa77x
=)y, PYRG,-PuadaTa=nm) Ruy, PYR (4-7
NEFRAFA72z220) R rBLURPNI AR 70FT =N)
10 R r28i8bifohd, |
A F A F LAY (d) LLTAVWS AT e8Pk, I F
FERBEY T2 A BEILRBETHD, T=F LR
A LAY (b) ERETAZLICEYAFaE LEY (b)
BAFF AL, AFUHEBRTIZLRLVEBRRI T VB2
15 HRLIEIMERDD, TOLIRT =AY L LTR. ST RE
BT =24y, FRERLEBBT AV BICARTNVI =T ALEY
T=FrEBbY, HBENER TEBRBRIF A B2 RELEED
HORFELWY, IFF LR, 2BRIFZ. FHESBEIF I,
BARZGAIFAY, XY 2TALF Y, AVKSTADFF,
N KREZDANFAY, TUESTARFAVREEBTORS. &b
LRI Zz=2A4 AR ARFFYy, DI TFATVE=Y
Aﬁ%t?,mwvx*»TV%:éAW?178$U7xut:ﬁA
BFEFRETHD,
INnoDE3H, T=FELTHURLEBERETIA L E4LE
25 BBFELV., A FEEAWE LTEENIIE, NI TAXIABRRT
YEZGAE NN-PTAFAMTV=DAE, PTAFATUE=Y

=2 AK (HHA26)



are especially preferred. In case where the netall ocene (b) represented by
the general formula (1) has two or nore ligand groups L having the

cycl opent adi enyl skel eton, two of these |igand groups having the

cycl opent adi enyl skel eton may be bound together through a bridging group,
for exanple, an al kyl ene, such as ethylene or propyl , alyv
substitutedVW)gwaFene, such as | sopropyl i dene o] Pé%hé%%§m3

di phenyl net hyl ene; silylene or a substitutdd silylene, such as

di met hyl si |l yl ene, di phenylsilylene or nethyl- phenylsilylene. For other
ligand group L than those having the cycl opentadi enyl skeleton, there may

o oy ated: T AaB IR €y 7 PLBRAIL = JUOURR ¢ 28 PO 5] OIS

ERFMITAFAMBRT VE=TVAELELTHR, #HXEMNI=FAT
VEZUAT P (T ==K UR, PV Ta AT UVE=YAT BT
(F==M)h R, ) -TFAMTVE=TAT FF(F==A)RY

5 BBILIVBPIAFATUE=TATF T -bIMITORLREBDIT DL
F (P

HRNN-P7AXAT=Y =g alie LT, BIXENN-PAFAT
=YV 2TATF S (DM RO RRERLT NS,

MRCTAEATUVE=TAEELTHR, AZEYOM-TrEA) T

10 %sz?F?G*V57w%n7z=wo$aésgvyyauA#y
NP UBRZGATF I (T2 MR ORRERDIT OIS,

RN TYVI—AKRTr=0AEE LTH, #HXEI) 7==AF
R7F=2T AT rF(Z=2=M)F IR, PI{(AFAT==N)ERRAT
SUATF P (T2=MIFURBLO MV (VRAFAT==A)RAT %

15 SPAFEI(Z=A)EUREERBTBRS,

SHEMARBAZVEREBELTR, PV Tz IAR=TAT T
FGRRRvETINMFA T2 )R b—b, NN RAFAT =Y =0 A
FERFFEAMRVEIAFR 722 MR L - BEE 7 a k=20 AF
.F?UWW7w¢u7z=WNﬂ~+tE%&Hét&%?%6y

20 L AT A F LAY (d) ELTHWSBRRRIF v EkdHhe LT
X, TROX>RILAEBEDLTELLTE S,

FHETY (1

EX(FY-TFA)TE=VA)) TR UV—FBIXTER(MY (-
TFA)T VE=TAIFIR L= L EOT=F 0K ;

25 FY (-7 FM)TUETALR(RTONA RS, FREFIRL—

MYz rBEIIDBICRCX (P -TFA)TUVrE=TAIE X

ERX K (FA26)



groups and sul fo-containing groups (-SJerr]Rerr], in which R err] denotes
an al kyl, a hal ogen-substituted al kyl, an aryl or a hal ogen- or

al kyl -substituted aryl) having 1 - 12 carbon atonms, as well as hal ogen
atons and hydrogen atom As the hydrocarbon groups having 1 - 12 carbon

at ons, ther (g3%8%§ enuner at ed such groups as al kyl, cycloaITy aryl and
PRI,

ar al kyl concretely, alkyl groups, such as met R

n- propyl , |so- propyl , n- but yl , iscﬂnﬁ%ﬂ, sec- butyl, tert-butyl,
pentyl, hexyl, octyl, decyl and dodecyl; cycl oal kyl groups, such as
cycl opentyl and cyclohexyl; . aryl groups such as phenyl and tolyl; and

ar al kyl groups, hzyl .a o] re may

be enuner at ed, ﬁ)@%ﬁfq‘ %r?tt} g%%ezgqﬁ {])’“/p)‘gg”p%% %Yggp%&%&g"?

n- but oxy, isobu§p5¥7_sgq,gyﬁg§¥fﬁﬁgkfBgykﬁfy, pent oxy, hexoxy and oct oxy.
AZfp A FELEY (d) ELTAVWSHBIANRT Vikawe

L<ix.
5 4- 7!711//\/‘?‘2]’7 (14) BEOCLI-CIAR)FESY (13) &0
T=Fr o,

FU(rff»T?V%:ﬁAEx(/Th4F74%“L&yﬁwﬂj
FTRUV—R)asr gl (111) BXCMY -TFA) T E=UAY
R(TUFHNL FFL F-T,8-FHARD U FaR L — R (111)

10 SOSRIAVEIVT =4 OERLRBIT LIS,

EROE>RAF UL A VLAY (d) B, 2BULEAETAH
WTH &N,

ABETAVSA S w e Bl (a) 1. BERHLT, WRESRS
(b) . (¢). (d) EMATSLETRERTIALI =0 AMLADY

16 (e) EBATVTHLY., ARFARBVTHERISCTAVOREH
| BTAI=0 AMEAY (o) L LT, AAETE—RR (10) TR
NAEWT L I=TAMEAMELTEZ LB TES,
(R2%) AlX5-, - (10}
K (10) ., RPPEBRBI~15, FELRI~IOREKRETHY
0 XBARSURFEERAREFTHY. nikl~3Th5,
REDRRKI~BOREAREL LT, HIZRETAXAE, v on
FASRAEERET I —AERDIT bR, BEMIE. AFLE, =5
NE -TREAE, AV TOENEBEUAL YT FARREEHITD
hs,
25 DX BRFBTAVI=TLERY (e) & LT, BEBICIEMUT
D& > RIEEWEDT b S,

ZEX AR (RRAI26)



As the aryl oxy group, for exanple, phenoxy may be enunerated. As the

sul fo-containing group (-SOerr]Rerr]), there may be  enunerat ed, for
exanpl e, nmet hanesul f onat o, p-tol uenesul f onat o,
trifluoronethanesul fonato and p- 1 8 - chlorobenzenesul f onat o.

t he hal o en aton1 fluorine, chlorine, brom ne and |0$P7@
exenplifie O%AZ* t he transition netal of the nmetall ocenel’f"ﬁ ¥ ﬁ’%sent ed
by the general fornmula (1) has a valency36f 4, it may be represented nore

concretely by the general formula (2): Rerr] Rerr] Rlerr] Rerr] M
........ (2) in which Mis a transition netal sane as that given in

PIRARFATAI=TAL, PIZFATAI=TA, PVAY Y
NTNVI=Th, PIn-TFATAI=TA, MIASAYTFATHI=
TABIVCFUsec-T FATAI=URAED I TAFATAI=T A ;

— A (1-C4Hg) <Al, (CsHio).

5 (X, x, yBIXVzREDETHY, 222xTH5B, )
TEDENBA YT VAN TAI=YLEDOTAFr=ATAI=T b

PRAFATNI=OAIZaY) FBLXOIAL Y TFATAVI=O AR
Y FEDOTCTNIANTANI=TANTAL F

94?7?»?»2=7A»4F?JF%O??W*WTWS:?A

10 NABFFA R .

Vﬁ?WTwisz%5%9F¥®V7W¥W7»i=7A7wa
FVF

C2FNTHANIZTATZ 2 ) XV FEDOTTARNTAI=TATY
—aFTFREBHBLITFLND, _

15 itﬁ&?»i:?Am%%(e)&Lf~fﬁ®ﬁ(u)fibé

NBLABERANDIS L TE S,
(R®Y) LA (RO, - (11)

(R (1) F, RPIRMER L AKTHY .
R3%1X~OR32E, -08i (R33)a. —0A1 (R®4) 2, -N(R3S) 3, -5i(R%9)
20 s ETIR-NR3DAIR*®)ETH Y, nix1~2THh5, T 2 TRZ, R3S,
RU4BLURBRAFAE, =FAE, VTR ELE, 4V TFAE,
S HAkUAEERRT 22 AERYTHY . RSRARERT. AF
NE, =TFNVE AT ENE, T2 VEERBPIAFATV TN
ER2ThHhY. RPCBIUCRPRAFAEE LR FAERITCH S, )
25 TDXSIRFABWTNVI=TAMEEY (o) & LTI, BEMICIHUT
DEIRLEBEDBT oD,

=8 ZRAE (FRe6)



t he genr al formul a (1), preferably zirconium or titanium
Rlerr] represents a group (ligand) having a cyclopentadienyl
skeleton, Rerr], HRerr] and Rerr] represent each, independently of
each other, a group having a cycl opentadi enyl skeleton or that which is

given in th | fornmula (1) as the ligand L other tha B&h ing a
cyclopentadﬁ@ﬁ@ﬂgéieleton and k is an integer of 1 or higth? Q?@?n k +.1
+ m+ n = 4. Exanples of the netall ocene % ) which contains at |east two

| i gands havi ng each a cycl opent adi enyl skeleton and in which Mis zirconium
are given bel ow. Bis(cyclopentadi enyl)zirconium nonochl ori de nonohydri de,

bi s(cycl opent adi en Lr L Um.di chl ori de,

bi sgcgcl oBent adi en%")}'lzﬁ?e?'ﬁ@a%f {ngLTC)Um nonochl ori de,
bi s(cycl opent adi enyl ) zhr,eqni nonochl ori de,
b::En%thypcyclobenggﬁ%gﬂ§$f§Fg§ggﬁgﬁ$%1chIoride!

bi s(et hyl cycl opent ?éji}i%?ﬂl)(é' {(@ﬁL}‘zﬁ‘,,di chl ori de,

bis(n-propylcyclopeﬁﬁadleny zi“rcohi'um di chl ori de,
(CH3) 2A1(N(C2Hs) 2) .
5 (C2Hs) 241 (NH(CHa)) ,
(iso~C4He) 2A1[N(Si(CHs)2) 2] 2 &,
ARUTEATDIAZ M (a) X, AR (b)) BRE. (<)
Bar. (d) BRABILT (e) BADI BAR L H 1 DO HHE
FREGEHAFSATR3EFRRMBETHoTHIW, ELAFTEY
10 ARfE (a) i, MoRFRAE, (b)) EL. (c) B4 (Erix (d)
RA) BECTREAIE VERTSRAKELRREAKL, LB
BLT (e) BRAePoRITHEAMETCHo-TH XY,
EARMIES X T MEARE AV & 05 BT REMT. Bl
BWIEABOLED THo T, BBHXI10~300pm, HFE L IX20~200
5 amOEERZSLREETFROBATHS.
O LEREKE LTRSZARBEDBHFEL <. BEMIZIESI0L
Al203. Mg0, Zr0z. TiOz, Bz0s. Ca0, Zn0, BaO0B X UThO R ¥, ¥
BRIhoDBRAEY. HlZX1X510.-Mg0, Si02-Alz03. Si02-Ti0z. $i02-V2
O0s. 5i02—Cr03B X T'Si02-TiO-MgORERBIRT I & B TEDH, =
20 NHODRTILSI0BITAL P ORIBIOBEIN LI RCEL1HE
DRZEERZETIHLORFELY,
5. LRI LWILDSEDONasC0s, KzCOs, CaCOs. MECOs. NazSO
4 Al12(S04) 5. BaSO4. KNO3, Mg(NO3)sz. AI(NO3)3, Naz0., K20 7=XLi
R EDORBRIE, HBE., MREILZREYESEERFLTWTEE
25 Lodxizv,

IOXRBEFREAZZOEBAS IUCHMEC X Y HERIIRRIE,

=B AE (A6



bi s(i sopropyl cycl opent adi enyl ) zi rconi um di chl ori de,

bi s(n-butyl cycl

opent adi enyl ) zi rconi um di chl ori de,

bi s(cycl opent adi enyl ) zi rconi um bi s( met hanesul fonate), 1 9
bi s(cycl opent adi enyl ) zi rconi um bi s(p-tol uenesul fonate),

bis(1, 3-di
bi s(1- met hyl"-"3-
bi s(1- et hyl - 3-

| opent adi enyl ) zi rconi um di chl ori de,
é%ﬁglcyclopentadienyl)zirconiumdichIoride,l’c'r"wg'mm83
propyl cycl opent adi enyl ) zi r¥oni um di chl o- ride,

bi s(met hyl - n- propyl cycl opent adi enyl ) zi rconium di chl ori de and

bi s(met hyl - n- but yl cycl opent adi.enyl ) zi r coni um di chl ori de.

present inventi
the 1,3- substi

10

15

20

25

S S IR S R A L
B80.3~2.5cm3/g THEIZ LBRELY, S FREKE, DERIEL
T100~1000C. HE L RISI~TNCORETHERLTAVDLS,
EHRBTFREMELE LTk, BEEN 10~300umTHIHFHRLAY
OEERZVWLEBBEFRECE LT B8 TED, COXIRFH
HEBLELTE, =F vy, FPrELY, -7 FVBITI-A FA-1-
RyFUrEORREI~UDa-F V74 VEERSGLLTERENZE
BHRLLIRIEBERE P2y s a3 v ERBAF VIV 2ERS
LLTERENIBEARD LS IHBEAUYRREEFARTIIENTED,
AEWTHAWSIFVVREEESHE (A) TEB=FVREAR
(B) #A5 mev Mk (a) &MOTHET BRI, A4 nEy MK
(a) OFETRZF LY LFBRE=ALABB LG/ Eila—3
VZa4arvikE, BRBENHTHARESDLDDIVWIRATYV—ERTHER SR
3. ?
:Olﬁ&ﬁ&ﬁ%@ﬁ&bfm\&V&V:;#%V‘«7&V\
F7E. ThYy, RFAVBLIOTHEDRBER{LAEBLITED
NaFUoBEE v~y %=fJV$/91:f<>'?:/isltﬁ}ﬁfﬂ/
VIR Y UV EORRERILAEBLCEO NS VEHEE U8
. by, 2Ly, ZFARVEYBEEZa R B E0R
BRRALKRBICGCEO N0 S BEEREBAVWONRS, ThOLBE
BESETAVWTH I,
CERTFUUREEAKE (A) RRRIFLUREAH (B) R A
e il (a) OFETRF LV EEBTREY=A{LABB LT/
¥ e—F VT4V LERHESATERI Y THET I L TE
. TOHE. AFaUME (a) AR FREKCAR I TWS
LORRIFELLAVWLRS,

EB X AR (RHI26)

According to the



by a correspondi ng 1, 2-substituted cycl opentadi enyl. There may al so be
exenplified netall ocenes (b) of bridged structure in which, in the generl
formula (2), at least two of the ligands Rlerr], Rerr], Rerr] and Rerr],
for exanple, Rerr] and Rerr] are the group (ligand) having a

cyclopentad%ﬁﬁé$ﬁﬁgeleton and such at | east two groups areQ%ﬁzﬁQMﬁgﬁh ot her

t hrough a br glgroup, such as al kyl ene, substituted al l yl ene
or substituted silylene. In this case, 3the groups Rlerr] and Rlerr]
stand, independently of each other, for the Iigand L other than that having
a cycl opent adi enyl skeleton as. given.in the general formula (1). As the

rotall ocene (0) 0k Syele sty OISR BAU S lhore, T RS

et hyl enebi o( i ndenyl ToEPERY LR E PR Al i T B A SRRk g e 2 BE
PEBEETEETIRELTIR, Atk (a) BUTOLIR
BECHWDHhS,

5 TRLDLE/RRADA I ok LEd (b)) OREIX. BH0.00005
~0.13 Y =/ liter (EAER) . HFE L K0.0001~0.063 Y &N
Alitertdh 3,

ERARTNVI=2TLTF VLAY (¢) B, BEERAO AR Y
La® (b)) CHTBITAVI=TARFOR AL/ BBLRE) T0.1~1

10 0000, % L<IXI~50000BRCHEIND, '_

A FEA F AT (d) 12, BERAD RS ne La® (b)
T 54 F A F ey (d) oerih (£ 381 F &L
& (d) /A2 EEH (b)) T.1~20, FELCXI~I0DE
THEBENG, |

15 (BTN I=T LLED (e)ﬁimV\6}£$%%G:u\ HE#0~
5IYENliter (BAEM) . FELLEMHI~2I VBN liter &2
3E5R2BETHVWLR S,

. E=F I/‘/;ﬁétﬁéﬁk (A) ¥ix=F LV REAHK (B) 2BETS
B oL EARKKT. BEERENR ~30~+250C. HFELI20~200C., E

20 ABOZEBAT~T7.8MPa(80kg en2, ¥ —VHE) | FELLIZ0EEZ
T~4.9MPa (50kg /e, 7' —VE) ORHETIITDI S,

E RN (EEASESEE TR S 5 S8 1T TN F )
i, MEREBIVEAEERLORFICL-THRERIRE, BESR
B~3mH. LRI B~1.5BMTHD, LRI L Tk,

25 KEREOZTFRREANZRANDI L HTED,

LEROKIRLTCE/ ~—2HERERDI L, = F LV REERK

EE 2 AKX (FR26)



et hyl enebi s(4, 5,

6, 7-t et rahydroi ndenyl )zirconium2 0 di chl ori de,

| sopropyl i dene(cycl opent adi enyl -fl uorenyl ) zi rconi um di chl ori de,
i sopropyl i dene(cycl opent adi enyl - et hyl cycl opent adi enyl ) - zi rconi um
di chl ori de, isopropylidenebis(indenyl)zirconiumdichloride.

di met hyl si |yl en
mnmhwm|ﬂﬁﬁ

bi s(cycl opent adi enyl ) zi rconi um di chl ori de,
nmet hyl cycl opent adi enyl ) zi rconi um di chl o

97103783

di met hyl si | yl enebi s(di met hyl cycl opent adi eyl ) zi r coni um di chl ori de,
di met hyl si |l yl enebi s(tri nmet hyl cycl opent adi enyl ) zi rconi um di chl ori de,

10

156

20

25

(A) ¥$EB=F V- REAHK (B) &ﬁﬁ:n%‘%bﬁﬁ'?&& L<#®
bhd, tOEAKREECIVLAESHh, =F VU RIEERE (A)
Tz FUVIREASHE (B) BHb6N 5,
TFULVRFELBEAE (A) ER=FVREAH (B) OFRLE
i, B2 F VL RAERTBa—F V74 VOHREREETER
FLT, a—AL7 4V ORBEABSLHMEED T LIREY. T3
TEBRTED, FE=FULUREERHE (A) FEH=FLUVRESHK
(B) 0BBEER. AXTESRE., X TFERGAOCOERAERLEZMR
FHIazbicky, BATLIZLBTES,

ARROMRBIC L= F LU RIEAK (A) BRE=ZFLURER
£ (B) kmx T, Bd#A (C) 2BATI LB TcEs. BdH (C)

B, TANA, V—b, RATERRF2—TEOREHORRITER

HOASRBEHLTELEE0LBET bR TIRMTHY,
RBEOREMERALI LT, £LEAREEBLEHERERTSH
DTHNITBICHRERL . —BREBAE LTAVLATHLS HOR

XOEEHEATED,

o k3 RBBA (C) ELTHRARBEEMARAVLNS., REEE

AR, EAFURABEESEN, TF U RAEEERELRBIF A%

REEHAOVWTIROLOTHHATEIZ LN TEBZHB, AT VRRE

CEEREASFELY. REEEAT I EERTEATIZLHTESL,

2EULZHEAETHEATI L HTES. _

BBA (C) & LTAWBHEA T RREEEEAL. HLB (Hydrophil
e—Lipophile Balance) H5~10, HiIC6~ITHH LOBRFELWVA, Lk
REHAOLOTCHERATES, FAAVRAEBEAT2EU L 26
HBT3208FELy., 2BWU L0k F o RAGHEERANLZHATIHE.
ZORAWLELTO HIBS LREBICHZ I LBFELY, 2 LD

sz FIAE (BHI26)



di met hyl si | yl enebi s(i ndenyl ) zirconi um di chl ori de,

di met hyl si | yl ene(cycl opent adi enyl -fl uorenyl ) zi rconi um di chl ori de

di phenyl si | yl enebi s(i ndenyl ) zi rconi um di chl ori de and

met hyl phenyl si | yl enebi s(i ndenyl ) zi rconi um di chl ori de. According to the
present invention, it is also possible to use as the netall ocene 505) a
met al | ocene WOMAEBAted by the general formula (3): [err] | RCTHRE 'é%nera
formula (3), Merr] represents a transiddon netal of Goup 4, 5 or 6 of
the periodic table and is concretely titanium zirconiumor hafnium 2 1
Rlerr] and R err] represent each, independently of each other, hydrogen

atom a halogen gl 0 S X U RSP Viemmst ke 5 904 7o R REEHA & AT
5LHTED,
HLBEI . ATOX»PLHHUTE S,
1) BETA2—NVBHRZRATFAORE
5 HLB=20 (1~S/A)
(ZZ T, SBRERAFADTAEM. AXERBROPREE R T, )
2) BETAVR—N (Y a—p, YYEY, YNVEY I wrrEy
FE) L b BRE, BuouRYofe
HLB=(E+P} /5
10 (ST, ERDFHOLFVTFULAR (ER%) . PRATFHO
SWTAa—ABR (BE%) E£7T,)
3) BAEBIXZVFVIEDADEE
HLB=E/5
(::"Eﬁﬁ%*@%%vx%vy%i(gi%)%%?.)
15 4) 2WMORABHOBE i
HLB={(WaXHLB (a) ) +(WbXHLB (b))} / (Wa+¥b)
AZZ T, HLB (2) REEEA (a) OHLB, HLB (b) X REFEA
(b)DHLB, Walt R HFEMA(2) OEROR, HIZAEEEA(L) @
BERORERT. )
20 BhEA (C) LLTAWVWDIHEAAVRATEEEMIIMEE L RWE,
BENRZHOLLTE, ROVoORHIT b3, HRAOKMEN HLBT
HB. '
INEEF ) FV—F (4.3) . YNVEFUERITIV— ) (8.6)
INVEEE)RTFTU—F (4.1)  YNECEVEIANVIT—D
25 (6.7) BXBRYAMEFUyERFF L —F (3.1) EOYAEH B
BMIAFN; Y)Y VEIFL—F (4.2) BXTZ VLY T/

=X A ($lR126)



group having
having 1 -

1 - 20 carbon atonms, a halogenated hydrocarbon

20 carbon atons, a S|I|C|un}contaln|ng group, an

oxygen-cont ai ni ng group, a sul f ur - cont ai ni ng group, a nitrogen-cont ai
group or a phosphorus-containing group. They represent

concretely n atom such as fluorine, chlorine, bromg Ladi ne;
hydrocarbonqﬁ$§%§gﬂaV|ng 1 - 20 carbon atqops, for exanple,qgﬁﬁg?byhﬁgroup,

such as nethyl,

et hyl, propyl, butyl, hex§p or cycl ohexyl; an al kenyl

group, such as vinyl, propenyl or cyclohexenyl; an aral kyl group,
as benzyl, phenylethyl or phenyl propyl; or an aryl group, such as
phenyl , tonI

hal ogenat ed hydroc?é Sgépl)l %%ﬂ%ﬁe/%%car ont g)ré:%;;ﬁ)su ' as
above is substi ty%eg/gy_ E,alégg@n atj)g()s)k, B /%z%}-'s' ﬁllym go% ag)nl n%ygr oup,

for exanple,

hydfocar bo

nosdbsti tuted

group

ni ng

such

glven

ot iyt 51131 o PBGYIEA ¥ A= oQaPON HSSbRY L Bl s 1 2 b (10,

10

15

20

25

3. FFFTIRICEIRATFTU—F (10.0) . ~FH TV YV
®/)FUL—F (13.8) . ~H SV YV VEI FV=—} (12.2) |
FhZ7VEVvEIFVv—}F (14.5) BLOEFR ISV ERI VEIFT
v—b (15.7) EOoRV 7 VY VEHR=ZATFV  RY X FL
¥ (2=4) FTYAT—FTN (0.5) BIUORYIFFzFLrr@=b) 7
YA Z—F L (10.8) SORY AL TAZF VY= —FA; VYN
PR )= NTI(6.4) FOBRPBBRT IV  FVA VBT IFESOMRE
%m7ikﬁao:n&nlﬁﬁm?mma;g%?$6b‘2Euh
PHAETHWSZ L TE S,
AZEHOHERBIBWT, HEAM (C) OERSRIZ, =F VU R#E

BHA) BICZFLUREAE(B) ORHINERBIEINLT, 0.5
~OREE, FE L 05~ SERW. LUFELIRI~ERBTH
<%, BEBH (C) PRARFLEGHICH 384, HEHREBOL.
LB LBEM (C) SREKDEE,L 7Y — FET. BNMCER,

POBEREE. NFERESLICRBELCIBhERBRERDIILE

.12?%60

FRHAOERBTHEA (C) 2BALLBACENLSRREED

CRALHIBHIIHALITHRVWE, FEELY=AVELAWRLEEGIHE
CEFVIURIESE (A) BXTB/EkiX (B) &, BFE&M (C) Lo

HRPRIZELZIDDTHS L#ERMINS,
ARUAOBRBICIEER (D) 2BAETIZ LB TES, #A (D)
YEATd L. (A) BLY® (B) BooERETFOMMERIRND &
ik, BRELEEXMEL, T X VEBE, 4D X OWERNE

=F A AK (RR2e6)
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silyl, such as dinethylsilyl or diphenyl-silyl, a

hydr ocarbon-trisubstituted silyl, such as trinethylsilyl or triethylsilyl,
a silyl ether of a hydrocarbon- substituted silyl, such as
trimethylsilyl ether, a siliciumsubstituted al kyl group, such as

trimethyl- sj hyl-, or a siliciumsubstituted aryl grou S
trinethylsiﬁ@béh@ ; an oxygen-containing group, for éﬁgﬁéﬁi&”ﬁ§droxy,
al koxy such as nethoxy or ethoxy, aryloxy4duch as phenoxy or nethyl phenoxy,

or arylal koxy such as phenyl nmethoxy or phenylethoxy; a sulfur- 2 2
contai ning group in which the oxygen.in the above oxygen-containing group

i nos Talkyl - el e RS B "R b R 2 6 R ERGh
(D) #BALTH, REMHITEN (D) BFY—F7 7 LTHES
BURokY . BBVRPROBRRBRCERLBoLYEVWSI T
NOFEERD RN, ‘
5 BA (D) ELTRAMOLOREATE, ARV RBEM, &
BYBREH., JAVEF—AREA., FEREINVAVBREA. G
Ay v —REAS L CEBREAZ LB BT bRS. ChbOHTR
BYVRBABICY A b= AREFBEFE L. HIRYAE b—2
REMBBILY, P rRERTERIAEC P—-ARBRLZAWVWES
10 &, AL, BRES I CREBEO AT A cBicERERE RS
N5, BIEYAVEF—ARBRAZAVESS. B, BHED X CRE
BEDAT Y RCHICERERBE LD BROBRMTBONS, BA (D)
RIEMMMTHEATS I3 TESL, 2AUEEHECTHEATS S
? LyTE D, .
! 15 BAl (D) ORARNE. (A) BIC (B) RHOAHI0ERMIC
MLTO0I~0ERM. FELLIILI~VMERBLTZO0BEET LW,
BRSOV REA (D) LLTR. RO B0 BME IRV LTS
BAITHoT, P VEOLBHEZ~100EE%., XL X 10~100
BERBOHESTEALTVWIR Y U ABAMBERAT IR TES, &
0 T, aUVHEOABRELROUVHEEGRLAN L OREERY ER
%Y 3. '
L%nvyﬁ&LTﬂLﬁAnvy‘}—»MnVVBIU?yFn
PUYEORRuD Y s A PkrY Ly, kFku Dy, BAELaT .
BAuPrPBEWRa, B—=FLUoBFTMMIANE L BEER D V%0
25 FREH DV LRRKFAe T OoBMYB I VCELEREEr VOBl
BREBHIT NG,
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or al kyl aryl am no, such as phenyl am no or nethyl phenyl - am no; or a

phosphor us-contai ni ng group, such as dinet hyl phosphi no. Anong them
for Rerr], a hydrocarbon group, in particular, a hydrocarbon group
having 1 - 3 carbon atons, such as nethyl, ethyl or propyl, is

preferred. For R err], hydrogen atomor a hydrocarbon grou 5593 el 'y
hydr ogen at %Q®8ATRLhydr ocar bon group haviddg 1 - 3 carbon a?gﬁs, @ﬁ%ﬁ as

met hyl, ethyl or propyl is preferred. Rerr], Rerr], Rerr] and Rerr]
stand each, independently of each other, for hydrogen atom a hal ogen
atom a hydrocarbon group having 1 - 20 carbon atons or a hﬁlggggated

hydr ocar bon gr ougt$awi n§ + = F2b i Foafubdnd » B R S U Bdn at om
a hydrocarbon and a hal ogenat ed hydrocarbon group are preferredg,. Anong
tm;mwsofNhﬁ$%ﬂﬁﬂﬁ%$ﬁ%ﬁﬂ}Wi&%%ﬁY%mﬁ%& ¥ Rerr],
at | east one pair may combine togggher tgdbuilq up_%lg%&80¥pkiﬁvvﬁgfgronatic
ring together 7wMig.t fe¥ zBonBARA F VR, VYT
IGAZ 7 VNBREEDHTHILBETE D,
5 RPuTUBEcE, EvAR, Uy TaverB, STAMI VR,
A VETAR, TEZF VR, FEFR7EFVB, XFTEFV
B, e Futvi@g, JERrTExFUrBRBEGT T ERFRTE
zFUBRREOERRYE. BEEEETEL TS,
RO VELERLCEBEERBRTICRLEEAHLELTIE, 7YY
10 A HYUAERRVI/IVVARLOLREREAL, POMERY
HE L BT AEAMEHTEhD. RN EREBOELY,
MR, R, R, BB, RSB L KRN EEHITS
s, '_
nvyﬁwﬁﬁﬁkbfﬁ‘ﬁ%ﬂyvﬁmijﬁAﬁ\ﬁy7A
15 EERRCFRVYAMBEELY, §bIRUVEBRSLEYY,
ARV EERBARELES Vv THEIERFELL, FETEF
7 EzFUR. Ut FOTUIFUR, Ut FREUCABERIEIR
LOBRETHIT EHEHFELY, _
aPrEo XY EANRPOLLT, TR—ERX (12) TRINLD=

- 20 PrvREEDEDHTILBTE D,

RI

- (12)
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atons bound to such a pair. If t wo or nor e hydr ocar bon radi cal s
or hal ogenat ed hydrocarbon rasicals are present in the groups other than
that building up an aromatic ring, they may conbine together to forma
ring. In case where R err] is a substituent group other than an
aromatic grou It may represent preferably hydrogen atom _For the hal ogen
atom for tﬁgﬂwvapﬁcarbon group 2 3’ having 1 - 20 car boRCIBHSRRd for
t he hal ogenat ed hydrocarbon group having 43- 20 carbon atons, there nmay be °
enuner ated concretely those which are given for Rlerr] and Rerr]. Xerr]
and X[err] in the fornula (3) represent each, independently of each other,

hydrogen atom a RalQgen. b pemrovmti. EvkE—THERoTHWTHEL.
KFBERF. TVENVE, V20T AXNERERRTI—AVERZRT, )

TArxpEL UTRARBIIIZ. 2FA, =FA, -7 ER i-7n

B, =T FN i-TFH, tert-TFN, RUFN, ATFAB LT

5 FIFNREDRBEI~MDTAINERDTOENRDZ, ThbDERE
Frxak IARXVAVE, TrAraxVEIERAnSF R0
MEZELTVWTDHIWN,

YI/RTAEANEE LTREBIRE, ¥y 7aRrFi, vruafy
WBIUV&nﬁ7?”&20ﬁi&&%®97u7W%W§ﬁbﬁB

10 h3, ChOOBRE FeXVAE VARFVAE, TraxvEs
tﬂAuEV&EOE&EQELTWT%Iw;

THI=NEELTE, Zx=/4E, PIAVEBITCFTIFAERED
RRES~10DT V-V EXDTLRD, ThdoRKite Fax Ak,
BAERTNE, TAISVEEREA AR Y REOBRRELZE LT

15 Thhw, -

— KRN (12) TRERDZLEHOP T, R, RPBIUVRERENEDL
R—2ERRETAVINETHILEDPFELL. B i —FrY
WVETHY, RBLIURPEAFALETHELABBIUFELVL. 20O
L3 R{EEMOLERER. FEKREEEORLPRESEL TS,

20 —HRX (12) TREhI{LAWE LTRAEHICKR, AXETFE FaTy
VIFVREIEDHFTOND,

—&kA (12) CRENDLELEY., AETE Fa7EeF U BIX, §
BERa U2 RHEELRIBAREL. ROCHENTIZLICEYE
Bhd,

28 IR —M (12) CTRENZ(U/VOELEE I, TR—HX (13) T
RENSD,
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atom a hydrocarbon group having 1 -
hydr ocar bon group having 1 -

group or a

hydr ocar bon group having 1 -
hydr ocar bon aving 1 -

P’&%ﬁqt hose which are gi ven4for
exenplified. For the sul fur-containing group,
such as net hyl

group, conc

sul f onat es,
phenyl sul fonat e,

tri met hyl benzene sul fonate,
pentaf | uor obenzene

and
sul fi nat e,

sul fonat e

20

sul f onat e,
benzyl

sul fi naje,

20 carbon atons,
20 carbon at ons,

sul fonat e,

triisobutyl benzene sul fonate,

and sul finates,
p-t ol uene

an

atons, for

tri- fluoronethane

p-t ol uene

sul f onat e;

t he

a hal ogenat ed
oxygen- cont ai ni ng
sul fur- containing group. For the hal ogen atom for the
car bon
20 carbon atons and for the o - ai ni ng
Rl err] and R[é%&?pﬁigﬂ%e

there may be exenplified

sul fonat e,
sul fonat e,

hal ogenat ed

p- chl or obenzene
such

as net hyl
sul fi nat e,
addi ti on

tri

16

15

20

25

pHenyl

net hyl berjzene suRPi
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o AL FLUBEYEE LN,
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RBEUREAFAETHHEAY. EEEMBF NI BALEY, 4
DO ALFL B LT SRS T AL F L ThHBILABRE VFE L.
RIBI-7REAETHY . REBEURPERAFVETH Y. HOMED Y
GALFLH LT IRV Y AL AL ThHBLAHRGIEE LI,
IOL>RIEAWE, HEREBLEED A LBREERTY 5,

—B®X (13) TRSNBELAWELTAERICR, MRIEFE Fay
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qghaene sul fi nat e,
bent af | uor obenzene sulfinate, in



to those which are given for Rerr] and Rerr]. Y[err] in the formula (3)
stands for a dival ent hydrocarbon radical having 1 - 20 carbon atons, a
di val ent hal ogenat ed hydrocarbon radi cal having 1 - 20 carbon atons, a

di val ent S|I|C|un}conta|n|g radi cal, a dival ent ger mani um cont ai ni ng

radi cal , | ent 2 tin-containing radica

SO, Sqa?vﬂg%y‘ﬁNR[err] -, -P(Rerr]us-, -P(O)(R[err]}’"’m%ﬁrr]
or -AIR[err] , Wherein R err] represents hydrogen atom a hal ogen atom a
hydrecarbon group having 1 - 20 carbon atons or a hal ogeneted hydrocarbon
group having 1 - 20 carbon ataons. Concrete exanples of Y[err] include

al kyl enes, such ¥isevBgVefar Adi P EhFlnTt Uyt gne B 4, R-lethkl effce RniBthy| -
TFUBIY VA FeEFu7vzFUrBRIITA, FEFu7 e
FUBTIRVIA, FEFRTVEYFUrBINVT L, TFaTYE
TFUBERBLICTE Fa7exFUrB7 A=Y AE0TFE F T
5 exFVBeREREEBTLLS, |
—&A (13) CRENLSHESBIZ, HRE—HKKX (12) TRENDILE
BEMBELBRLAVELEERRAMOFERIVRES I LRI UM
ET%:&#T%%.Miﬁ\WE—&K(N)?iéﬂék%%ﬁ?
EFa7xFrReBETHIRE. COSBEIITRE-RA (14)
10 ?iénbftFn761?V&kﬁEﬁEﬁé%&%ﬁ%&ﬂmﬁ%
'lﬂﬁﬁétéi&ﬂ@ﬂ&%f%tkﬁ?%éo

15 =+ (14)
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v rREHM (D) &, 1BEFMTEATIZLBTESL, 2HEA

20 LZHEETHEATOIILITES, ALK, —BA (13) THRENRD
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BETHEATIZLLTEBL, I~BOLREH1BSRRY . M
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1,2-ethylene, 1,3-trinethylene, 1,4-tetramethylene, 1,2- cyclohexylene
and 1, 4-cycl ohexyl ene; di val ent hydro- carbon groups having 1 - 20
carbon atons, such as di phenyl net hyl ene and di phenyl -1, 2- et hyl ene;

hal ogenat ed hydr ocarbon groups correspondi ng to hal ogenated ones of the
above dlvalent hydr ocar bon groups having 1 - 20 carbon a 8?5&97 ch as
chloronethy ¥ Ldi val ent silicium cont I ni ng radlcals¥ myﬁy

exanpl e, aIkyI silylenes, alkylarylsilylenes and aryIS|Iernes such as
met hyl si |l yl ene, di met hyl si |l yl ene, di et hyl si |l yl ene,

di (n-propyl)silylene, di (1-propyl)silylene, di (cycl o- hexyl)silyl ene,
met hyl phenyl si I¥,I§ chgherkyb,*stl%x/JEenmzq (p__tﬂgyl()ﬁylﬁlgﬁp (13hdc

di (p-chl or ophenyl ene and a | di si ernes al kyl aryl di silyl enes
and mwm-sgy ﬁﬁ%wé I3 Ertﬂ&wmmwﬁaéﬁém@ww&mmd

t et raphenyl I Sl ene; I val ent  germaniumcontain- ing radicals

cor r espondi ng tﬁ)t B%E‘-m@ﬂ%?h B Lol w el oM ES yapkiaet HE datrani um in
t he above di val ent
2b0RERATILRTED, ZOBRES. —BX (12) ¢TEZIh B
5 EHOINBEIYNAVEIYEDREY, &8 (M) $0.05~15K L3
HETEHAESRLTWBRLOBFELY, e P REA (D) X (A) B
IO (BYRDDAHINEERRBICH L TILI~IERBENT 208K
BELL., LIVIEERBEMT 208K LHFELY,
WA VBRASA (D) ELTR, TR—&X (15) TR

10 {LEDEPRTI_LBETED,
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AN
5 B! P_O___M” --- (15)
R3 0
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(R (15) . PRRR. 137 ELIRBRKI~VOREARETD

. 20 VD, PBIUVRBRARIERREE I~0ORILAFEETH S, 28X

CRERETHoTHRETHoTHE< . RPAL, BRLELRRE

REREALTRREZoTVTH IV, MIZI~IEOEBETFTH Y,
nix1~30BEHTH 3. )

—BE (15) THSASHMY VRAEA (D) DAENELOLL
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siliciumcontaining radi cal s; and di val ent tin- containing

radi cal s corresponding to those in which siliciumatomis replaced by tin
in the above divalent siliciumcontaining radicals. 2 5 For the group
Rlerr], a hal ogen atom a hydrocarbon group having 1 - 20 carbon atons and

a hal ogenat drocar bon group having 1 - 20 carbon atons s%»?! for
t he group R?v ﬁi R[err] may be exenplified. Anong thosgczlér ﬁ?l
above for Y[err], divalent siliciumcontalhing radi cal s, d| val ent

ger mani um containing radi cal s and di val ent tin-containing
radicals are preferred, wherei.n special preference is given to divalent

e S R za R P22 ) B BAL Y 5 LO AR 0T
Txm M) TR T=z—h, VFIA-L2-TZFYFU-LRL,6-V-t-
TFNT =AY T3 R Tz b, T FYTALV-=FYFL-YR{
~i~ZREAGI-TFN T 2= AT+ AR T7x— b, YF VAL VIR

5 FULV-BRAU-RAFAA-TFAT2=A) T F R T ==}, VFUA
-0,V -RAFVLU-PRAU-ZFN-b-t-TFAT==N)T AT ==},
NV T A-ER[2, 2 -FFERU-RAFA—-1-TFNLT 2= N) TR
Fx—F], IAVVTA-LR[2,27-FE R G- FN—b-t-TFNT =
SN)THARAT=—=F], AAVYTA-ER[2,2-FFER-(4,6-V-t-7

10 FANT 22T F R T z—b], e /R T A-ER[2,7-FFER{,
O t-FFAT 2 =A)T AR T m— b1, T IRV Y A-ER[2,2-F
FER-(4-t-F 7 FAT 2= 74 A7 =—F, T FY T LH-2,0°-T
FYFU-LRU-TVAFN T 2=V} T+ R T7x— b, TFY) VAL,

V-TFYFU-ERU, -V A-TFAT=2=AYTF R T ==, TP

15 YO A-2,2t-F T FARFUY-ERAU-TAFAT =) T % R
Tx—F, TrIT A2, t-F I FARAFL-YRXU,6-T-t-TF
NT7 2= W) T FRT2—F, AAYTA-ELR(L,T-AFV-EA{,
p-C-t-FFAT72=A) T F AT x— ), v/ RVYTA-ER[L,2-A
FL-PRU,6-FA-TFNAN T 2= M) T R T =— ], AU T A-FE

20 Z[2,0-AFVV-LR(L6-V-t-TFNTz2=NV) 7+ A7 =— ],
FRYTALP-RAFLI-FRU-RAFA--TFAT ==A) 7 & R
Gae by FRU T ALV -RAFUYER (T FAbt-T F AT =
ST FAT=2—F, TV TAG Y- AFN-6,6-P-t-TF—
2, -¥72=A)T xR T72—b, BNV TLA-ER[U,L-TRAFN-6,
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aryl silyl enes. Concrete exanpl es of t he nmet al | ocene (b)
represented by the fornula (3) are recited bel ow

rac- et hyl ene(2- net hyl - 1-i ndenyl ) 2- zi rconi um di chl ori de,

rac-di met hyl si |l yl ene(2- et hyl - 1-i ndenyl ) 2- zi r coni um di chl ori de,

rac-di nmet hyl sil yl ene(2-net hyl - 1-i ndenyl )2 zi rconi um di net hyl

rac- di net hyl %‘lrgﬁé- bi s(4, 7-dinethyl- &denyl ) zi rconi um éﬂ'ﬁ’gf”ﬁ%
rac-di met hyl silyl ene-bis(2,4,7-trinmet hyI i ndenyl ) - zirconiumdichloride,
rac-di nmet hyl silyl ene-bis(2,4,6-trinethyl- 1 i ndenyl ) - -zirconiumdichloride,
rac-di nmet hyl si |l yl ene- bi s(4- phenyl 1-indenyl)zirconiumdichl oride,

{jﬁghﬁgfﬁggy's"mw%@ frebhyl 04 PPeRY) slsh RURIY L)z ZRHCPY XD o —
Py TRYUDA-2,V-AFVLU-LRXRU-V2FANT 2= NV) T+ RT
z—bh, BV VAL -=FYF-CRE,6-V-t-TFNT==NV)T
FAT7 2=, ANV TA-ER[2,V-=2FYF-ELXA{4,6-V-t1-7F

5 W7 2=mN)7 2 A7 xz2—b], e PRV T A-ER[2,~=F Y Fr-¥
AU~V ~t-TFAT 22 V)T7 4+ AT =z— ], XY TA-¥X[2,2'-
ZF Y FU-CR U4, -P-TFA T 2=N)T7 3 X T7=— ], A3
=T h-PY AR, P-AFUU-ER(4,6~-T-t-TFAT =N} T F A
72—+ TAI=TA-FY R, V-=2FYFU-EX{4,6-V-t-7

10 FNT 22N T+ A 72— blBXRIhbD 28U LOBESHE Y
FEBCLETES, CROEOFTRS FY T A-LV-AFLU-ER
(4 6-Pt-TFAT=2=N) T3 AT x— b BHFE LN,

EFELVWERY VBREAM (D) LLTE, FTR—&X (16) T

RENDIEEWEATTI I LB TES,

O
[
(R1—©*.O-)'z—‘?—0 M .- (16)

(R (16) P, PEARELRIRRBI~100REKBETHY . MiZ1
20 ~MEOLBEFTHY. niXl~30BRTHS. )
—#&R (16) THREhIAHY YEREA (D) oA&#H2bOLL
TR, TRV ZA-¥RXRU~t~-TFAT 2=} T4 XA T7x—b, T H)

15
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2B A)TFRT=—F, FRYTA-CRUA-TFAT==A) TH AT =

— b, FRYVTA-LRXRU-t-F T FN T 2= )T+ X7 —b BY
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rac-di nmet hyl sil yl ene-bi s{2-nethyl-4-( a -naphthyl)-1- indenyl}zirconium
dichloride, 2 6 rac-di net hyl silyl ene-bi s{2-nethyl-4-( [err]
-napht hyl ) -1- indenyl }zirconiumdichl oride and

rac-di nmet hyl sil yl ene-bi s{2-net hyl -4-(1-anthracenyl)-1- indenyl}zirconi um
dichloride. According to the present invention, it is al soppegpibmsto use
met al | ocene¥ 4B Bent ed by the general fgynula (4) given below, as the
netal |l ocene (b). L[err]Merr]Z[err] . (4) in which Merr] is a
metal of Goup 4 or of the |lanthanide series of the periodic table, L[err]
denotes a derivative of non-localized [err] -bonding group, which

provi des the actj ye 8t @-9LAFR vetal Aeark nid-h 8, capl vy JeuhBi(iyt

P FANT 22T AT 2— b, TRV T A-ERU-t-TFAT =

2T HA7z—b, VFTA-ECRAUA-TFNVNT==NV)TF AT

— b, FPAI=TA-ERUt-TFA T =2=A) 74 A7 == FBLT

5 ThoD 2B LOBAMERRAFRTAZ LB TES. ThHoOFTR
FPRYTA-CRAUt-TFNF == N) T+ R T7=— PBFELY,

HBYAY F—AREA (D) ELTR, TRE—HR (1) TREH

A{AWERRTILERTED,

< (17)
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OH
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5 (& (] . AVER—EARERR Y, ARERZHRKI~100
RILARETHSB. )

—s® (17) TREhBZ3 A P—AFE#A (D) OAGHEZIOL

LTit, 1,3, 2,4-ORYSYFrIAE =, ,3-RUPYF-2,4
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20 RYSYFUIME =L, 3 p-AFARYPYFU-2,4-R VY

Er—A. L3 p-ZFARYIYFU-04p-RAFARVIIFUIN
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and the two Zs represent each, independently of each other, hydrogen atom
a hal ogen atom a hydrocarbon group having 20 or | ess carbon atons, a silyl
group having 20 or less siliciumatons or a gernyl group having 20 or |ess
germani um at ons. Anong these netal |l ocenes (b) represented by the formula
(4), preference is given to those expressed by the follow n ener al
formula (5) VOB YF2L n which Merr] is titanium zirconium cﬁ%lﬁ’gf’m:’m

Z[err] has the same nmeaning as Z in the gé?\eral formula (4), Cp denotes a
cycl epent adi enyl group, a substituted cyclo- pentadienyl group or a
derivative of these groups, which is bound to Merr] by [err] -bonding in a

[err] -binding,ferm_)eqrd 7 qoLrgepls RAYASD AYOFL SYLL W Lalgm (bgron 2 7
24T (p-s—TFARVY D YF I b—iv, 1,3,2,4-TY (p-1-TF
NMRYDYFYINE b=, 1,3,0,4-V(2 ' ~-PAFARUTYTF
AVNVE =N, LL2L, 4PV 0-A PXIRVYPYFUIIAE b2,

5 1,3, 2,4~ (- bF VR YFIINE F—N, 1,3-RUTVYF
“2,4-p- T RARCYFUINE b=, 1,32 AR T Y F -

2,4-_UPYFUINEr—A, L3 p-T ARV Y T2, 4-p- A
v v

FARCYFUVINE b=, 1,3~p-AFAR DY F /-2, 4-p-7

10 BARYZYFUIAE L=, L3 p-=FAR DY Fr-2,4-p-7
: BARYCYF U IAE h—a, 1,3,2,4-#)('1;—_;u;v&~/~‘/“9 valve N4
WEP—ABLUOINLDO2BUELORENFELZHATRTES, Zhbo
BTS2, 4-DRYTY FU YA b, 1,3,2,4-¥ (-2 FAR
YOYFLIIAE b=, 1,3, 54D -2 FARYTYF L) IAY
15 b L3 RARY Y YF U AR FARY DY FUILE
=, 1,3, 2, 4-P(p-Z2anrRoPYVFNIAEI—ABIORINHE
D2HBULOBESDREFE LY, YV F—AREA (D) i (A) B
X (B) RYDEHINVERBITH LTI I~5EEBHBMT 5 O34
EHEELL, 0. IMEEREBRNT 208K BEE LN,
20 EOMICHLEA (D) L LTR, REFRTNVI=TLEB X Cp-t-
FFVERBERT VI =Y AESOFBEINEVBOLRE : 7YY
VRS LYY AEORBEI AR ROSRE : F AT = A BB VR
FTRrRYIDABIRER—AIALRUVBT VY AGOERRRANI VR
BOSBRELRLEZHAVWDIZ LB TED, ERFINIREDERIELEDE
B AnBIINTES,
AR TERTOIRDIE., MR EHEESRMRE—-—ROLEBICHS D
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atomor an elenent of Goup 14 of the periodic table or a radical

contai ning such an elenent and V[err] is a |ligand containing nitrogen,
phosphorus, oxygen or sulfur. It is permssible that a condensed ring
may be formed fromWerr] and V[err] or fromCp and Werr]. Preferred
exanpl es of the Hroup represented by Cp in the general fornula |ncI ude
cycl opent adi ¥B17Rhdenyl, fluorenyl and saturated derivati §&®

They forma ring together with the netal ¥Merr]). Each carbon atom in
the .cyclopentadienyl group nay be substituted by one and the sane or a
different radical selected fromthe group consisting of hal ogen radicals,

Py ogen at one. nAPIAEE sl BeR ERIT i EE ChRal 2 A ER ST ™ C
oY, oo e BP0 b WA % T bkl
EE—BER2EECHIRADFELVHOL LTHEATE 3,
ARPOHRBIE, ARHOHNHERRDRWHET, HOBE,
b MENEM. BEEREN. BRECAH. FEHLEA, XY v 7BLEA.
TYFIuy RO, BA. SN BB, TEH., ZLBLEA. AR
WA & R EREB R PO BMAE L ECELTEAT S D L X T
5, LRUOBBLLTRX, RV e L yBIUORAF LI RT R
b~— (SEBS, SBR. ZOAREMM) 2LBHTLNS.
10 *%%omm%ms&ﬂwﬁ&tﬂergﬁ?éctﬁf%,%i
ETROL D BFETHETILRTES,
1) (A) R%®. (B) BRH. BIUHFERIYBEMESh 3 HORL
. fHl, =S¥ RAOTEREET VY FELRBEBEMTD
ik,
15 2) (A) RH. (B) R4 BIUFRRIVEMESh5HBORS
PHEYEDRABE (LEAE, ~XYy, AFEY, FhYy, vIunk
By, RUBY, PV B LRV LU EORKRBR) CRKL,
KT ERET 3 HE
3) (A) B%. (B) BH. BLUCHFECIYBMEh sHOKD
0 AESRRSKCEATHIBCEMLABREZWBMLAZEAL, K
WOREERET S FE,
4) EER1) ~3) OFEERAETH S HE.
ERARHOMBRMIE, HEAFLBEALREEHORLS 2 B
LS T, A-BEABE L RRALIEABKBVT=F LU REES
25 & (A) BIUO=FUUREAK (B) 2HBEAFLRESL. L1b
DLERBCLIYBFMENIMORAEZBROE TV FELRERE
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or nore of the substituent groups may build up together a fused ring.

At least one preferred hydrogen substitution-permssible hydr ocar byl
or substituted hydrocarbyl group in the cycl opentadi enyl group has 1 - 20
carbon atons and includes one or nore linear or branched chain alkyl
groups, one or nore cyclic hydrocarbon groups, one or nore

al kyl - subst iWAO¥¥7Ycl i ¢ hydrocarbon groups and/or one or e &M} i ¢ and
al kyl -substituted aromatic groups. Pref®rabl e organo- metalloid groups
contain one or nore nono-, di- and trisubstituted organonetal |l oid groups of
el ements of Group 14 of the periodic table and each of the hydrocar byl

groups has 1 - 2RS00" AR RUBL G Ry SETHFuAL LUREP ©
2L TED,
ARBOBRWIL, BEOCHUHBEDICHEEZAL, LI HEWN
¥, RE. TEEEE., W7oy 7B ICNIHEEBRIRE, A
5 FUYADBNLHEBERALTVWS, EBEA (C) 2BELEBEAK
BENBERBEERBONG, TLTARHAOBRDIIERELZIAHL
TW2RVWOT, BHF2ZICLERIIHB SRV,
ABRAOMBRWIXPURE, MEFE, B0E. RE, SEEHE. #7
uydr /%, MILE., BFER:LZRBESBREEREBRBERENIERE
10 ROMBEULTECHBTIZLRATEZR, ABHOMRY ILHVHE,
RE, BEEHE,. By /74, NIEBIUCHEREEICEN,
LarbEEORUCREZALTCWICEEEERALLTWE O T, KiC
TANMB, Y=b RATBEEF2—F (k=) ORBL LTHHE
ERAT Iz EBTE S, | :
15 R, RRAT AL, ERBTAAA ROBIES 9774
Wh, APV YFTANABIRY2Y 27 4 VAEORERT 1V
LAE. FEOTAAVLAME QB — 1, FEHOT— AR
.ﬂ47ﬁlvfn~7($;x)%\%ﬁ0fn~7ﬂﬂﬁtgabf
HFBEHRAT LB TES, Thb0ofPTH, FCERYTSERAOT
0 AARERES-FEFELY, FETR—REAY Y, TE—F A
So7u—BEL. 5l¥bE Uy v BAHKKREOHHREBLE,
ﬁﬁﬁivﬁﬁﬁﬁwl$XEmﬁﬁ&8®Hﬂ&LTﬂ%Té:&%
TZ5%.
AEHOT A NAELR Y- PRB=F VU REEEGEEBRDH» D
25 BRBTANLERRY—FTHY, REMRIDOLLTIREAT 4N

AL, BERAT74NVA, BBVRTF 9T TANNEA, APV FT7 448D
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trinmethylsilyl, triethylsilyl, et hyl di met hyl si |yl ,

net hyl di et hyl sil yl, phenyl di net hyl silyl, nethyldi phenyl- silyl,
triphenylsilyl, triphenylgernyl and trinethyl- gernyl. Concrete exanpl es of
the group Zerr] in the general formula (5) include hydrido, halo, alkyl,

silyl, gernyl, aryl, am do, aryloxy, alkoxy, phosphido, sulfido |,
pseudohal i dS¥09818EYch as cyanido and azido, and Mm@% onat o
as well as conbinations of them whereidn such conbinations may be
conposed of identical and/or different groups. For the netall ocenes (b)
represented by the general formula (5), especially those represented by the

Merr] has the sk emhing G N{em > BReihe 4 drhu B pa) AR iy ang

el Lher Tor the 03Pun sy a RUEVL £ by Bh 12 05 Y Aoy £d
iXo— bk, BHES. ERVDOAEMELZIIESE, FIX—Ya v
RR. DES. nhass. ApaRs. ASaEA%SosRaRAY

5 Ah, BEAY VBIVRERRHRELLTAATI LB TES,
BIERHOAKA L LTHEICRAT I LBTES,

MR ANAOESIEE 5~150pm. - FOESIIEF10~30
WpmeT3oBTEB, 74 NVAERIEY— FRAMORBEIX
VERBTIZLRTCE, FIAEASA Y7 Vv—va BB, TYARBEL

10 BALUF—RERVORBELIVARBTIERTES, LR Y
JL—vaVRBE LT, BEOEBL YT L—va k. ZH2
BRHA L7 L —Va VR, BEAL T b— Y VRBEEIRARAS
vIv—vavREREBERATES,

TOEXIRLTREBEShET 4 M AERRY— FREECHURES

15 ROREEERAL. LAabERK. RE. ZEHEE. BTRy XS
BLUOBSBSEEBERTHE, AT A NAREORE2E RN,
XHIBEF (C) RBA (D) OFY—F7 7 B, RENTE
BEEECBERLTSY . TLRBEOTANAELRY—F2LLHE
M (C) A (D) BTV —RT T T LR,

20 ERBOTAALELR Y- FIHBOT A NVAERIEV—PELT
FATAZLHLTEXBL, TR ELERB)ATFARLEOMDT 4
NAREMCHE LTSI L LTREATSZL 5T 5,

ERPOAL FEERF 27 RMB=FLURABESERRY P25
RAPEMERORBETHY . RABHRLOLLTRY2Y I Fa

B -7 BERAFa—T. ERATF 22— BEELY,

ARHOF 2 —FRBEOHCRED I OBEEEHL. LbEN
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two-el ectron doner selected fromthe group consisting of ORlerr], SR err],
N(R[err] )[err] and P(R[err])[err], wherein R err] denotes hydrogen atom
an al kyl, aryl, silyl, hal ogenated al kyl or hal ogenated aryl having 20 or
| ess atons of the el enents other than hydrogen, or, further, may forma 2 9

condensed r|n together with another Rlerr] or with R err] ;f%gg to
H& f 7103783
r,

af t erwar ds. ™ Lt ormul a (6), Werr] stands for Si(Rerr

C(Rlerr])[err], Si(Rerr])[err] Si(Rerd])[err],
C(R[err])[err]C(R[err])[err], CRlerr]=CRerr],
C(Rerr])[err]Si(Rerr])[err], Ge(Rerr])[err], BRerr] or B(R[err])[err]

vhereyn o] B s SOCRBERL bR R R 200G a7 ot

pydrogen atom og ¥ o e £ ok 22 b 2N & Sk BB ALY SR
OFY—F7 T bERLS, RENIEGERELCELTSY . TLRE
BOF2—THhbLHEBA (C) REM (D) BFY—FTYbrT5E
5 Lixizw, ' |
HEOEY. RRHOF LU RERSFRANIE. BEOZF LY
RAESK (A) BECZFLUREAK (B) ¥ REERSHLTNS
OC, EOHUCRES I UREREAL, LrbRRAK, BE. 20
HE. BT Rox Y FEBLICNTHRELI R Y. <F Y AORAE
0 EREALTHS, PEBRMEES LLBAKHTODREEMME
bitoTHEL, BREMEICEL TS, £ LTARROZFLUR
EEAAMBRYBIERLZEALTVRVO T, HEHRR2IICHERIIK
Hahizv, |
ABAOT ANVIELRZY— P, LBMRBPLR>TNHOT,
15 BECHURESICEEEEAL, LroBHK. RE. ZEEE.
BIUOB ooy 7HICEBREZRY, RFVAOBAEEEBEZALT
W3, ¥BEMAFREAINTVIRARKEORRARIBICDE.
THRBEL. EHFRECEL TV S,
CEREABHUORSL FELRF 2 —T i, LRERBP SR TVEO
M . EEOHUBESITEFEEAL. LrLEAE RE, TRE
#, BIUVHRI ey 7HREEBRZRE, XTFURAORMEEERZA
.er6,it%éﬂﬁﬁ%éhrwéﬁ%tﬁ%@%%ﬁ&ﬂﬁmb
EoTHEEL, BESELIEALTHS,

25 RASEET - DORROBE
KIEEARBHOEEREHMICOWTHBEATIR, KEHEBZINALIK K> TH
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whi ch has 20 or |ess atons other than hydrogen, or a conbination of such
radi cal s, such as al karyl, aral kyl, silyl-substituted al kyl ,
silyl-substituted aryl, cyanoal kyl, cyanoaryl, hal oal kyl or hal osilyl,
wherein it is possible that one or nore pairs of adjoining groups of

R err] err form a hydrocarbyl ring conde
cyclopentadféﬁ? iﬁﬁ ety Z[err] in the fornula (6) may represén?ﬁ ﬁidrldo
or may stand for a radical selected from tRe group consi sting of halo and

radi cals of alkyl, arylsilyl, gernyl, aryloxy, alkoxy, am do and silyl oxy
having 20 or |ess atons of the el enents other than hydrogen, as well as

Ayl Syl st s e SR ek P samoe iR,
al koxy- aryl, %Euzq%%xé am doaryl, siloxyal kyl, siloxyaryl _
an1d05|loxyalkyl kyl and haloaryl) and neutral Lew s bases havi ng up

to 20 atons of G@Eﬁ}@‘hq{be}l’qy 15
EL30pmO7 4 VA EREHNBEAERBIRETFR Y « VAEHRANBRY
5 (ZANBAL U RITPTFRE—) RXYVRELE,
CEEHEED)
T ANAERE0mXIBEI0mmICcBHE L, B3CREARTHIE T,
REBHA OIOmOBRB 2 100%HEL., 10BMBKE LRBEKEL., 605
BORBEHRZMELL,
10 KBEES X UHRSREE )
74»A§mt®ﬁmﬁwmxotmmnaé%—@xﬁuﬁu‘wc
OBBEIZ1FERAL, TREEBECHEHELFHEL L.
ERTANBEF Y VXA P =R =5 — WA Y OFRAET00
B, T0COBEKBRIA-E200IE——0 LRIERY,
15 S5COAMEI1HFMAL, TREMRCHESHELTELL,
S QO TANABESTELY, E—F—DOHRI-&EYRZXD
CXITANABEBROTEY, E——OPRE2E YRR
C T NREED
30 H ORI 7L —va VRIBER YA 2T TRE L,
20 EORKERTHIATAVOREXRZTREBTIHMAL .
O: RAAVBIRCHFBHZ LR, RTAOREMRREN
x:ﬂ7wﬁﬁtﬁt§.&Bomtﬂbffﬁ&ﬁ%w
Ead1l
{=F Ly - AFVVEEAEKONE)
25 EAN. BERTEESIURBPEBREMALRT LV REDS5 lite
IRGERR2, ERTHRADCBR LU, FAx=vI50nl, RF LI,
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t han hydrogen. Wen V2 in the netall ocene (b) represented by the formula
(6) is a neutral two-el ectron-donating 3 0 | i gand, the bondi ng between
Merr] and V[err] is constituted of coordi nate-coval ent bond. Here, the
conpl ex can exist as a diner or a higher oligonmer. In the netallocene

(b) represented b the formula (6), it is preferable that { one
anmong R err]wo-‘*’s*'ﬂ’gr] , Z[err], Rlerr] and Rerr] consti tfﬁ'@%”;@g&
el ectron donating nmoiety and, in particul &, that V2 is an anmido or a

phosphi do corresponding to -NRerr]- or -PRerr]- wherein R err]
represents an al kyl having 1 -. 10 carbon atons or an aryl having 6 - 10

carbon atoms. ATpng LG Je Rk ORIEE L U SHEESRMS Y S v
FTMEL, RNENCERELE, RWT, MEWNTREELCAFAT
VI 2xYY (BRY—T7 28 810wt% A= Y BE) 15nd, BLT
U-FFANTIF) PAFAN (FrFAFM—gb—vIuRyFIVx

§ =A) YSYFHEYyYral) FO.05nM (0.01mM b AT U ER) BHRAS
ERMERC L VRAICHE T L. RNEHHN0. 4982 (5kg/en, ¥ —¥
E) —BERBISEF LU ZHEMICHKBE LARBL0CIE .
155%, MEBTEBRRIYVS Y FFATA2—AIZWTL, EE
BELELE, _ |

10 RERRERELRE. KYv—kA Y7 FAT A=A 1250IBE
CEE 50! 210 % TS0C TR MMBBR L, EORA Y TFAT
Na—n e AUCREEENER— B L, K1250n T 2 H ¥R LA
ﬁ%bto&w?ﬂE%&HIHHO}&/~?KEML.ﬁvvut
FHEEE, FHLERY v —FI10CTRRARZEERL, 2FVY

15 ﬁﬁﬁt%u%\[nlmmuno:fvyﬁﬁﬁéﬁA—léumﬁ
o
-x%vymiﬁxviﬁﬁﬁkw~mtmﬁitm%ﬁ\Lﬁ&ﬁﬁ
ELTZF LU REAESHB—1 2iC—1 28L, BORLHES
EOMEEE1IRFT., EEBBEEAY oY FUER (VT =N)

20 Shpa=pATrul FREZEUAREBLEARCLT=F LR
EA4D—1 5Bk,
EA&p2
dxF LYy a—2 L7 4 vrEBEEEOMEDY
250C TR LS Y H10kgR154 literd ATy THREBRIC

25 Lk, OCETAHAHALE, COR., AFATI/ VOV VE
#& (Al=1.33mo1/})iter) 57.5 literZ 1B TCH T LA, ZOB, R
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formula (6), those amdosilane and am doal kanediyl conmpounds which
are represented by the following general forrmula (7) are preferred. R22
[err] Inthe formula (7), Merr] is titanium zirconium or hafnium bound to
t he cycl opentadi enyl group by a [err] bonding, Rerr] - Rerr] represent

each, indep | v of each ot her, a radi cal sel ected fro t he
group consi g&(ﬁg{"ﬁl hydr ogen and radicals of silyl, alkyl a‘ﬁg’m&’gach
having up to 10 carbon atons as wel |l as cdbi nati ons of them or adjoi ning

pair(s) anong R[err] - Rerr] may forma hydrocarbyl ring condensed with
t he cycl opent adi enyl noiety, Werr] stands for siliciumatomor 3 1

NOBEEZOCIKRo%, 3IHE 0O CTIHLMEIE X ¥, KW TL.58%
A2 THCETHEL, TOERETUNARKEIEE, TO%KROTE
TREL. LBEET IV TV avERIVBELE, 20XS5KEL
TRLNEBEERIE AV T2EEHRLER. AT 100 liter

5 THEBERLLE. TORAEER (I-AFA-31-TFATuauvi
Px=p) PAa=vaAYrul FO MV EE (Zr=27.0nn0l/1it
er) 16.8 1iterZ80°CTHNMMPFTH T L. &5Ic80CT 2 BEKS
S¥k, TO%, LEBREREL, ~X¥UC2HRBRTEEREY,
1 g4I mgDdPra=v Az B8R T5AEMELEE.

10 2.mlD MY A I TFATHNI=GRAREETB8 literDAFH Y
£, ERTRbNAEEREII06S E T I-~% 602 ME, BTT
SHM=F L yOFTRESZITI Ltk Y, EAME1 g4 Y100
RY=F Uy BFRESSAETREAMB S B,

C BREARBRSHESEREZAW, éEEI.?GL}Pa (18kg/cm?, H—¥

15 ) . BANEGBCTEFLY L l-~d ey L ORBARF ok, LE
TN LA FREAMBSE UL 2=y ARFRETO. anol/b, b Y4
ITFATANI=T AE Il /hOBE CEEHIZELL,. BEAOH—
EBOHABPREERBTAILEDIIZF LY, I-~FEY, KRB LVER
ZEBOCHRBLE (VAME; I-~FEr/ =FLr=0.034, kR

20 /EFUry=1LTIX10"% =F VLV BE=20%) . Bbhlkt=F LR
HEEHA—-20RIXS.8keg/hrTho X, .

I~ EVOREEALDARERLARKLT=F LV RIESK
B—2%2B/. RohHBEAGhoBEEZ R 1ILRT. 2BHEAKLSB
— 2DWMEFX0.9088/cn®, AA R Ta—L— (190C) iX1.158/10%

25 Thot,
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carbon atom Z[err] represents hydrido or stands for a halo or an al kyl,
aryl, aryloxy or al koxy each having up to 10 carbon atons. For the

net al | ocenes (b) represented by the formula (7), those in which R err]
stands for nethyl, ethyl, propyl, butyl, pentyl, hexyl (inclusive of

I somers), n , benzyl or phenyl, Rerr] - Rerr] den iﬁﬁﬁ&
independentﬁ%gg%EMEEach ot her, hydrogen_ atom nethyl, eﬁﬁé?, 8%&|,
butyl, pentyl, hexyl (inclusive of isoner§§, nor bornyl or benzyl and Z[err]
denotes chloro, brono, iodo, nethyl, ethyl, propyl, butyl, pentyl,

hexyl (inclusive of isoners), norbornyl, . benzyl or phenyl are
preferred. Ads%% netal l ocenes in which groups anong Rlerr] - Rerr]
form a condensed %g and in which the cycl opentadi enyl noiety constitutes
i ndenyl, tetrahydroindenyl, fluorenyl or octahydrofluorenyl ring are
preferred. Concrlete exapples of { the netall dcenes (b)
fEBEEK, |z / v— | a2/ v—CE | HRLE Lnl
DR DB (mo1%) (%) (d1/%)
5
A—-1 AFVv 2. ¢ 31 2. 01
A—2 |1~Ftr 4. 8 41 1. 94
B—-1 AF Vv 0. 5 52 1. 08
B—2 |l-~%tVr 1. 4 58 1. 12
_ 10 C—1 | RAF L~ 2. 0 36 1. 22
D-1 |xFLY 2.7 33 1. 62

EHEH 1 |
BEATAEZF LU RKESKA—1EB -1 L £60/NOERSE
15 ALY KLk, SOXFLUREEAAERDIO0ERBIC. HRA
aﬂrvyvtvytz%ﬁvv—F(thJ)zﬁi%\ﬁv¢%
yrFLY (n=5) FZYAr=—FA (HB=10.8) 0.3BERWB LT
SUUIATE/—AT Iy (HB=6.4) 0. 1EHERHE. ERELTrY
vBHSERE (FY UAIMII%, FPY UALIRI%) 0.4EHEE,
W RBCKEEMLLTATT I BIA LY AL IRES, AAF) v
7 R0 (FAYA X —tH, BWE) 0. IERBHLITAAVY ) v 7 ]
68 (FSH A —3B0, WED 0. IBRWEMLl, RBBBALEL
LTCOHLBIX6.9TH 2. LREAVLEBEBLEK. vy MELE,
ZORvy PEAWVT, 20mmé - L/ D=260EMRH#, 25me D5
25 A. Vo 7iE0.Tmm, —BRXY > bx=T Y TEAN, = THREIO lite
/5. RHEY /. Tu—ik1.8, BIBEE. n /4. M TRE200
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represented by the fornmula (7) include (t-butylam do)-

dinmethyl (tetranethyl- [err] -cycl opentadienyl)silanetitaniumdichloride,
(t-butylam do)(tetranethyl- [err] -cycl openta-

di enyl ) -1, 2- et hanedi yl zi rconi um di chl ori de, (tert-

but yl am dowot ?Fé thyI [err] -cyclopentadienyl)-1, 2- et hapgyysbizigsfgs t ani um
di chl ori de, 9§}(‘ hyl am do) (t et r amet hyl

err] -
cycl opent adi enyl ) - 1, 2- et hanedi yl zi r coni Lﬁh] di chl ori de,
(et hyl am do) (tetranmethyl -[err] -cycl opentadi enyl)-1, 2-ethane diyltitanium
di chl ari de, (ethyl am do) (tetranethyl - [err]

S%CLS?SPL{‘;‘?LW{%FE% AR R enym”tﬂw BE L5 &8 um
Eil:sglné)pl)lant adi 2%%%& I aﬁo%l t<r31nr31|t B)r/nl (tet (rj?(r:rﬁlt g)r/: ;163 anc[zler "l
(phenyl phosphlﬂg‘j gethyl (tetranethyl- [err] -cycl opentadien-
TF ULV REBEBARL L TRZOXBEAKREA Loz, RER 1
§ LRBRLTZ4VAERBLE, BONAET ANV AOPEERZER
BEILRT,
=4 3
TFUURIBERAKL LT, FERE=NMLEB 2T 2V =F L
é&#iﬁﬁtAﬂb‘lU‘B—ZQﬁﬁ Lisfhid, REMA1I ERKRELTZ 40
10 AERBLE, BONRIETANADOPEERIITRT,
B 2 o
TF UV RLBECRC-IL MM CTHER LM, Rlfi1 CRERKCL
TTANBERB L. BERET 4L hDHELE 3 ICRT,
KRS~ T !
15 EREP L ~3EBNT, ZhELE VYRS &RE. AERBOR
HPYILLIL LA-T - AFARYPYF ) Y b—n (FBEHL
HE®. FAF AN FE) (IEEBZEALEDAREERNL1~3 L
FARIiTok, BONET AN AOBEERAKTT,

20

25
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yl)sil anezirconiumdi benzyl. According to the present I nvention,

the followings may al so be used for the netal |l ocene (b):

Et hyl ene[ 2- net hyl - 4(9- phenant hryl ) - 1-i ndenyl ] (9-fl uorenyl) zirconium

di chl ori de Et hyl ene[ 2- et hyl - 4(9- phenant hryl ) - 1-i ndenyl ] (2, 7-di net hyl

-9-f |l uoreny, ' I um di chl ori de
Ethylene[Q-#%ﬁ%éfag(Q-phenanthryI)-1-indenyl](2,7-di-tert-PCT”“”myns

butyl - 9-fl uorenyl ) zirconi um di chl ori de 60

Et hyl ene( 2- et hyl - 4, 5-benzo- 1-i ndenyl ) (9-fl uorenyl ) zirco- niumdichloride
Et hyl ene( 2- et hyl - 4, 5-benzo- 1-i ndenyl ) (2, 7-di met hyl -9-flu- orenyl)zirconi um
di chl ori de Eth%ggﬂe(z-nethyl-4,5-benzo-1-indenyl)(2,7-di-tert-butyl-

9-fl uorenyl) zi rcohi um di chl ori de Ethyl ene(2-nethyl-[err]
-acenaphtho-1-indenyl)(9-fluorenyl)- zirconiumdichlorid
Et hyl ene(2- met hyl -a -acenapht ho- 1-i ndenyl ) (2, 7-|di met hyl - 9

Kl 1 RmEp 2 | RHH3

5 =F Vv rRIEERE
A-1 60 60 -
-2 -~ - 60
B—1 40 — 40
-2 - 40 —
10 c—1 = - —

FEHRC=NVLEYD

KEADHE % A A
15 RRLED L 0. 60| 0.53 | 0. 79
EBREEOW | 1.86 | 1.79 | 1. 80
74N ABE
42287 b (kg-em/em) | NBOB3500) | NB(>8500) | NB(>8500)
20 1 EEEEE (%) 12 14 18
1 1. - @ O O
B &R o o o
mTAE
R PR o o o
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fl uorenyl)zirconiumdichl oride Ethylene(2-nethyl-a

-acenapht ho- 1-indenyl ) (2, 7-di -t-butyl - 9-fluorenyl)zirconiumdichloride

D net hyl si l yl ene[ 2- et hyl - 4(9- phenant hryl ) - 1-i ndenyl ] (9-
fluorenyl)zirconiumdichloride As others, those in which zirconiumin the
above- exenpl l £ | rconium netal l ocenes is replaced by titani umor by
haf ni um may %)gglg‘géi exenplified. As to the method for prepaP¢tHIPF/PESs

met al | ocenes (b), reference may be made tdl for exanple, Japanese 3 3

Pat ent Kokai Hei-3-163088 A (corresponding to European Patent No. 416815
A2/1991). For the netallocene (b). . for producing the ethylenic

copol ynmer (A ar%éhe et hyl eni ¢ pol yner (B)

EEH 4 el gesl 2
5 TFVURIERK
A-—1 — - -
A—2 - 60 -
B—1 40 - -
B—2 - 40 -
16 cC—1 - - 100
D—1 6;0 — -
EB/BEC=VLEB D
HEBERADOHE " & w
15 WL E DL 0.;63 0. 71 -
PR BE O b 1. 50 1. 73 -
T 4N AtE
A 287  (kg-em/cem) NB(>8500) | NB(>8500) 7100
20 BEHEME (%) 13 23 17
o 3 O O O
ZE 2 3 O X O
b il o
RINEEHE O O X
25

%) NB : i
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whi ch contain the copol ynerized aromatic vinyl conpound, those represented
by the general formula (4) are preferred particularly in view of the
pol ynmeri zation activity and transparency, rigidity, heat resistance and
shock resistance of the formed product. The netal | ocenes (b)
may be used_al on r in a conbination of two or nore of them, Th
netalloceng§m¥%?$?8 be used according to the present inven ?B“ﬂﬂ§§m%e
diluted with a hydrocarbon or hal ogenat edbhydrocarbon diluent upon its use.
Now, - the description is directed to the organic al um num oxy-conpound (c)

and to the ionized ionic conpound (d) to be used for preparing the
net al | ocene catgézét (a). As the organic al um num oxy-conpound (c) to be

used accordin to t he pr esent i nventi on, known al um noxanes
and those benzene-insoluble _organic alum num oxy-conpounds _which are
exenplified in Japanese
KhEHl 5 KHEH 6 Kws 7
5 TFVVRIBEHK
A-1 60 60 -
A—2 - ~ 6 0
B—1 40 - 40
B—2 - 40 -
10 c—-1 - - -
D—1 - - -
BEEC=VILAYOD
HEGOFE kil F 1
15 | BabEOK 0. 60 0. 53 0. 79
BIRKEE O b 1.86 | 1. 79 1. 80
LY X1
A% b (kgeem/cm) NB(>8500) | NB(>8500) | NB(>8500)
20 . EEEE (%) 12 14 "1 8
0723 O O O
B Ry it O O O
pi R 3
RTNVEEME O] O O
25

#) NB : RBET
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Pat ent Kokai Hei-2-78687 A (corresponding to US Patent No. 4,990, 640) may
be used. These known al um noxanes (c) are represented by the foll ow ng
general formulae (8) and (9): [err] [err] In the above fornulae (8) and
(9), Rerr] is a hydrocarbon group, such as nethyl, ethyl, propyl or

butyl, wherein preference is given for nethyl and ethyl, especi for
nmet hyl , and WPi’S”"QPint eger of 2 or greater, preferably of %’e'l:”&%ﬁ.’%ﬁere,

it is also possible that the al um noxane (53 be conposed of m xed
al kyl-oxyal um num units conposed of an al kyl oxyal um num unit represented by
the formula [OAl (Rlerr] ) ] and of an al kyl oxyal um num unit represented

EER - OF B Rk
ARAOMBRD XM ORE, Etk, B0E, RE, EEEE. B
Ty MTH, BT LRAREELBPERISLIAE
ROMBE LTESRAATIZ LB TE 308, XXV OERYILERLE,
5 RE. BEHE, 7oy 7k, NIES LUCHERREICEN,
L2 BEOHTEELZALTWTERE#ESAMELTVWSO T, HiC
TANWE, V—=b, RLTBEOEF2—7 (F—X) OMB L LTHE
IERRATZZER8TE S,
ABEBROT7 A NVLELR I~ PR F LV REESKBRDH O
10 BRBTANBERRBY—ITHY, REMRLOLLTRBRERT 4V
L BEERAT7ANVE, BHLRRTZ T T4NVA, RPVYFT7 4008
LY 2P 274 VG088 B74vA, HDEIWTAEAY— bR
Y. BEOTANNELR V- M BHITOND., TNHDT s ehEL
2— bR, BRBR, EEVWOQEM L XITEAR, 7% —YarAl
15 B, R, Mhagf, kpakf AKakASosEa%A”
ANVE, BMBRY 7BILUOREARMRL L LTRAATI LB TED.
BHLERVOBEAL LTHECRATI I LR TE S,

20
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by the foﬂmlﬁlm mm%‘j )], wherein Rlerr] and Rlerr] are each a
hydr ocar boFR/AR ¥t | may be different fromeach other and may stand

for those given for R err]. The alum noxane (c) can be prepared, for
exanple, by the nmethods given below and is obtained usually in a form
of solution_in a hydrocarbon solvent: (1) To a suspensi_on of al t

cont ai ni ng FRWYE noi sture or water of cristallization, SR ydr at ed
salt of nagnesium chloride, copper s@ffate, alum numsulfate, nickel
sulfate or cerous chloride, in an aromatic hydr ocar bon sol vent an
or ganoal um num conpound, such as tri.al kylalum num is added to cause
reaction with water and recoverifg t%g re%gtio%pro%ct as a solution in
the solvent. (2) An organodfum nfum conpodnd, uch as trialkyl-
alumnum is reacted directly with water (liquid water, ice or stean) in
a suitable aromatic hydrocarbon 3 5

1. At xFLrvi, FEELNMEAUD LT/ ELRRBEI~?

0Da—FvI4rodkBEAKTHo T,
5 HEREN10%I E30% KK,

135CF e FuFr 72 L PCRELEEBREE [2.] 51~1041/
STHITFVURIERHE (A) 10~NER%, BLT

B:=FLYyORMEANK, HdVidzFrrvre, FEEY=IVELE
BBLO/ ERRRREEI~ND e —F VLT 4V EO*BEAKRTH> T,

10 RBLENI%ZEBLI0%T.

1I35CF e Fad 72 Ly RORELLEEBEIE [1.] 250, 1~2d!
/8TCHDd=F VI REESHE (B) 10~30EE%

ERzF UV oRIESEMBRBTHY

MRz FLVYRIERAE (A) FRBEFVIVRESHKE (B) oWT

15 hh—F., HBI3VEAFCHFFRRE=AVELEHBEESGSh.

B F L UREEAE (A) oFRLEL=F LV UREAEK (B)
ORBRELOR ( (A) RAOKERILLE/ (B) RADOKBLE) &
1RETHY.

HR=F L UREERE (A) OERBEL=F VIV RESHK (B)

.20 OBBREELOWE ([2a] / [ns]) #1E2ER3
| =7 LY RABA FRRS,

2. =FUURILEAEK (A) OFBFTEY=NVEEGDOERES1.41~]
Omol% ThHIHEROGHER 1 HEROHEKY.

3. TFULREAK (B) . =F Lo oMMEAKELE=F L

25 Yea—F VT4 v HEEETHo T, HEN0.938/cn* BB X0.978/c
BHUTOREERY=F LU CHIBROBAS 1 LI 2HEROM

=8z A (BR2e)



sol ve BI‘I ﬂtl lﬂ Hﬂkﬂﬂ tol uene, ethyl ether or tetrahydrofuran, to
form the reaction product in the solvent, which is
recover ed. organoal um num conpound, such as trialkyl-

al um num |s react ed W|th an organotin oxide, such as dinmethyltin oxide or

di butyltin | §3fi97yN @ suitabl e hydrocarbon sol vent, such Séfgﬁﬁﬂ@ﬁ%
benzene or toluene, to forma solution of %he reaction product i1 n the
solvent, which is recovered. As the sol veft used in the preparation of the
aluninoxane (c), there may be exenplified aromati c hydrocarbons, such as
benzene, tol uene, xylene, cunene and cynene;. aliphatic hydrocarbons, such

as pent ane, hexqig hept ane, octane, decane, dodecane, hexadecane and
oct adecane; I %CHC hydr ocar bons, such as

4. =F Vv RERE (B) B, =F v, FEREY=VLAYMS
TG/ ERRRBYI~WDa~F VLI 4V LDERAKRTHo T, ¥
BERY=AVLAEDHOSEN0.05~1.4nol % THEHEROBHEMB 1 ik

5 2IEBROERY.

5. =FVVRESH (B) B, =F VU EREK3I~8Da—FV
TAVEOREBERUTH> T, HEEH0.868/cn?~0.938/cn* DHRIER
ERYTF VU CHIMROBER 1 $ ok 2 HEROMRY. |

6. AxFLue, FERYC=NMEADB LG/ T EIREHRI~2

10 WDa—FVI7Z 4 bDRBEEERTH T,

R R10~45%.

13CFHe FuF 72 v PTRELEBREE [7.a:] $1~10d]
/ETCHBIFURIEESHE (41) 10~HEE%, BLT -

B:xFrre, FRREY=NVILEVB IV / ELRREHI~WD

15 a—F V7 4 EDIBARTHS T,
L REREEE AR 35~T70%.

BSCTFHe FrFb 72 VP CHELLERBE [7..] #80.1~24
1/gThdoF L orRIERHE (B) 10~30ERE%,

ERbFULURSEAKAEBTHY .

20 MiE=F L RIEEEE (AD) £z B ovThdr—F. H3W
REFICEEFEEC=VILEBREEAS K,

MEZF L REEAE (AD OBBLEEL=FLOREXBAK (BD)
ORBRILEL O ( (Al) BROoRKRILE/ (Bl) RYORKEBLE) 8
1RETHY .,

25 MET-F LU RIEEETHE (AD OERKBELF LV URIEESHE (B
DEBRIELOK ([(anml /[nsd) B128XD
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cycl opent cycl ooct ane and net hyl cycl o- pentane; ethers,
such as ”Wﬂ"mﬂnmmat rahydro- furan; petroleumcut fractions, such as
ker osene and tgas owl ;sand hal ogenat ed hydrocarbons such as the chlorinated
or brom nated products of the hydrocarbons given above. Annng these

sol vent s, Sﬁﬁﬁ#@#hy aromati ¢ hydrocarbons are preferred. F nlzed

I oni ¢ conpo there may be exenplified Lewi s acids, c conpounds
boranes and carboranes. Such ionized iofffc conpounds (d) are given in

the literatures, for exanple, Japanese Pat ent Kohyo Hei - 1- 501950
(correspondi ng S Patent : . 5,198, 401, 5,278,119, 5, 384, 299,

5,391, 629, 5, 407, 88%_ %%éﬁgk , 470, 927, 5, 483, 014, 5,599, 761

and 5, 621, 126), ah ° Kohyo Hei - 1- 502036 3 6

7. TFVURIBERE (A OFBREC=NMLEHOFTENL 4~
Omol% TH D HMROFLHAR 6 HEROMEY.

8. xFUVUREBAE (Bl) OFBRY=-AVIILAHEEN0.05~1.

5 dmol% CTHIWROGEHEAN 6 T 7HRBROMRY,

9. =FLURFBEAEK (Al) BxF LU LHFEFREY=ALEHLO
{EAHETHY ., =F VU RIEBERHK (Bl) B=FLreHFFRE=N
LEBLOXBEAKRTHIBHROLEEB 6 RV LSHOWTh K EB#
OMERY. .

10 m.:%vv%ﬁﬁ%w(u)ﬁvaytg—#V7xy&w#§
BHTHY . TFLUREEAK B) BZF LY EFBRE=ALE
MLOLXEAKTHIBROBELE 6 /21X 8 HEROMRY,

1. =F Vv REEEE A OFEINN~TIER%. =F LRt
BAdk (B1) 0BEFII~TIEESTHSHROBHEAFB 6 2V LIHD

15 WEhARERROBEY.

120 A: = F VUV EEFBRE=NELAWEDEBRETH- T,

R 2510~ 45%., |

1B5CTF I e FurF 72 Vo PCHELUCERBE [12a.] #81~1041
/8TCHBF L URIEERE (A2) 10~ERY%., BIT

20 B:xFVUHMMEARK, HHAIVE=F VIV LREERI~WD o —F
V74 v EDRBEEETH-T,

R ILEAS35~T0%. |

135CF e Fat 7 Ly PCHMELLEBME [1..] 250.1~24
1/sThH=F L REAE (B2) 10~0ER%

25 EEL=FLUREEAEERD TH Y.,

ME=F LU RFEEAE (A2) ORBLEL=F LV REAK (BY)

=482 NG GREIRG)



(corre Nos. 5,153,157, 5,198,401, 5, 241, 025,
5, 384, ijHmalﬂg]m:ﬁE 408, 017, 5,470,927, 5,599, 761 and 5,621, 126),
Japanese* ‘Patent ai s Hei-3-179005 (correspondlng US Patent No.
5,561,092), Hei-3-179006 (corresponding US Patent . 5,225,500),

Hei - 3- 207703 (worrespondi ng US Patent No. 5,387, 568) @‘H,}Ug} 704
(correspondl Patent Nos. 5,519,100 and 5, 614, 457 ) A at ent
No. 5, 321, 106 Exanples of the Lewis acidbo be used as the ionized ionic
conpound (d) include conpounds represented by the formula BR[err] (R nay be
identical with or different fromeach other and may stand for fluorine or a

nd "t e 1 or onc O TP Eck ksl B AT B O MR M B gt on,
H: :Ej” 38;8-phﬁg¥%#3bt§ﬁ§1 ) borotnr;\EiBt r5i Sl(];alag?;ﬂogg%;)rlgg;lo)nboron.

MEFLURKESK (A2) OBBRBELTFLUREAH (B2)

OERMEEL Ol ([91] / [ns:]) 12825
5 TFVURIBESFRED.

13. = FVIUREEESE (A2) OFBHRE=AMELEVWOEER]. 4~1
Omoi% ThHhIBROMEB NLERROMAN.

4., =FVUREAE (B2) BRxF LU OBEBEBESETH- T, BE
#0.93/cn®* 2 BR0.97¢/c* A TFTORMBEERYV =F L THIHEROE

10 P12 ISARROMEEY. |

15, =F LV REASE B2) Ba—F V74 VEEI~1n0I%D T
Ly a—F L7t v ERBEARTHo T BEH0.86~0.938/ca’ DR
REBEX)=F LU THIWROBEHRE LR BERROMRY.

16. =F L UREEAHE (A2) OFEBI0~O0EE%, =F LRt

5 EAE (B2 DEEX~NEE%THSMROGHESILEY LISEO
wWhricREoaR Y.

1. =F L UREBAK (A) BXU=FLURERSE (B) OFH
100EREICH LT, BFEA (C) 0.5~ 0BRSS LHEROMEES1
RVLIBHOWThPiIcRBROMES.

20 18. BiBA (C) BHEAAVRABEMMEI LI TOREWTHLEH
ROGEHE 1THEROMED .
m.#4tv%ﬂﬁ%&ﬁitm%wﬁé%wmm%~m?béﬁ*
DR B 18R O MR W,
20. =FVUREKERE (A) BIC=FLYREAK (B) 0f#
25 100EEMICH LT, HA (D) 00~ VEEBZ S ROMEE 1
RVWLISEOWTh»ICRBEOMES.
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The ionic co!;r”ﬁmmmmﬁwﬂtﬂn as the ionized ionic conpound (d) may be a
salt conpose onponent and an anionic conponent.

The ani on functlons t'o Stabilize the transition netal of the netall ocene
by building up an ion pair when reacted with the netall ocene (b). For such

an ani on, anweps/ngfi or ganoboron, or ganoar sene and ganoal um num
are enuner at ed, wherein an anion of relatively bul kyPg¥

perm tting stabilization of transition met# is preferred. For t he
cati on, nmet al cations, organonetallic cations, carbonium cations,

oxoni um cations, sulfonium cations,. phosphonium cations and anmmoni um

cation are enumegpt moﬁﬁ%q i:%p%cﬂoflﬁg)abl Léyng’kﬁﬂﬁ@g&%agyl By %Em il

cation, tributyl- ammoni um ca
i 3 8

22. REBBT 4 VA, ¥— b, g TEERF =2 —7ChBHR0
MEALLARRORE &,

5 %.m%&ﬁii%aﬁm?b5%*@%%%%&&&%@%&@&
7% .
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NN- di gret hyl anmoni um cation and ferrocenium cations are preferred. Anong

t hem i onic conpounds havjng boron- containing noiety as anion are
pr.ef erred. Concretely, trialkyl-substituted anmoni um salts,

N, N-di al kyl - anilinium salts, dialkylamonium salts and triaryl-
phosphonium salts are exenplified for the I oni ¢ conmpound. As t he
trial kyl -substituted anmoni um SPEQLFICATION may be enumerated, for

exanpl e, triethylamoni umtetra(phenyl)borate, tripropyl anmoni um
tetra(phenyl)- borate, tri(n-butyl)ammonium tetra(phenyl)borate and

tri met hyl anmmoni um ] e | ani liniumsalt,
there may be enum%&#&%‘%rﬁb%gﬁgﬁlgp %%s@dp%m% nium tetra-
(phenyl ) bor at e. AsAhfﬂ‘%'OlﬂB@ IpHobHENi um salt, there may be enumerated,
for exarrpl e, di(n-propyl)amonium tetra-

FIELD OF THE TECHNIQUE

The present invention relates to a copolymer
composition based on ethylene which comprises an
ethylenic copolymer of higher molecular weight having a
relatively lower degree " of crystallinity and an
ethylenic polymer or copolymer of lower molecular weight
having a relatively higher degree of crystallinity, as
well as to a formed product, such as film, sheet, pipe

or tube, made of such composition.
BACKGROUND OF THE TECHNIQUE

For films and sheets to be used for
agricultural, industrial and other purposes, they are
requested to exhibit an adequate extensible flexibility
and ability for adhering onto various surfaces as well
as to be excellent in the strength, blocking resistance
(antiblocking), restorability from strain and
transparency and, in addition, it is required that the
inside faces of such £films and sheets should not suffer
from fogging (fogging resistance) and such a fogging
resistance should be preserved for a long term (durable
fogging resistance). Similar properties are also

required for pipes and tubes for use in pipe lines and



(pent af | uor ophenyl ) borate and di cycl ohexyl ammoni um
tetra(phenyl)borate. As the triaryl phosphoniumsalt, there may be
enuenerated, for exanple, triphenylphosphonium tetra- (phenyl)borate,
tri(methyl phenyl) phosphoni um tetra- (phenyl)borate and

tri(di nmet hyl phenyl ) phosphonium tetra- (phenyl)borate. As the ionic
conpound, forrmedigal msé®r be enunerat ed tri phenyl car beni um

tetrakls(pentafluoro- phenyl)borate N, N- di met hyl ani | i ni um
tetrakis(penta- flIBrop®enyl Pastat e PRIFMEZACoCAEER kS a(peredf | Jro- 3 8

phenyl) borie e e firang comaund L beest es e Lo regian
sheets, pipes and tubes. While the polymeric materials
based on polyvinyl chloride have many superior
performances, materials having no chlorine content have
recently become required in view of the environmental
protection.

Although films, sheets, pipes and tubes made of
a linear low density copolymer resin based on ethylene/
a —olefin have been known, they are requested to be
.further improved iﬁ the strength, strain restorability,
blocking resistance and durable fogging resistance.

One object of the present invention is to
provide a copolymer composition based on ethylene which
exhibits balanced material properties, such as an
adequate extensible flexibility and ability for adhering
onto various surfaces, together with excellences in the
transparency, strength, strain restorability, blocking
resistance and processibility.

Another object of the present invention is to
provide a formed product, such as film, sheet, pipe or
tube which is made of the above-mentioned composition
and which exhibits balanced material properties, such
as an adequate extensible flexibility and ability for
adhering onto various surfaces and is superior in the
transparency, strength, restorability from strtain and

blocking resistance.

DISCLOSURE OF THE INVENTION



enuner at ed: Decaborane(14) Salts of such anion as bis[tri(n-butyl)anmoni unj
nonaborate and bis[tri (n-butyl)amoniun] decaborate Salts of netal borane
ani ons, such as tri(n-butyl)- amoni um bi s

(dodecahydri dododecabor ate) cobaltate(lll) and bis[tri(n-butyl)amoni un

bi s(dodecahydri dododeca- borate)nickelate(lll). As the carboranes to be
used as the ioni z&he oncapokymgoundompditioher basesdy dom ethyrdeneed,

for exanple, salts of such anions as 4-carbnonaborane(14) and

1, 3- di car BeeAxgdngndo1Ihe prgsent daventiops comprigescar bor ane ani ons, such

ﬁid“hgnl?&é: li?&ﬁ%‘h _?%féé'ﬁg%éip&te(?ﬁ)a CoREIYeFi f BEPYIFRRoni um
g oonec e el LS ARG VARl S) Lokl bha/Bhesgal o 2o | o e
olefin having 3 - 20 carbon atoms, which has a
degree of crystallinity not lower than 10 % but
less than 90 % and an intrinsic viscosity [n al
of 1 - 10 di/qg, determined in decahydro-
naphthalene at 135C and
{B) 10 - 90 £ by weight of a homopolymer of ethylene
or a copolymer of ethylene with an arométic vinyl
compound and/or an ¢ -olefin having 3 - 20 carbon
atoms, which has a degree of crystallinity higher
than 10 % but not higher than 90 % and an
intrinsic viscosity [n:] of 0.1 - 2 dil/g,
determined in decahydronaphthalene at 135 C,
wherein either one or both of the above ethylenic
copolymer (A) and the ethylenic polyﬁer (B) have the
copolymerized aromatic wvinyl compound and wherein the
ratio of the degree of crystallinity of the ethylenic
copolymer (A) to the degree of crystallinity of the
ethylenic polymer (B), [degree of crystallinity of (A)/
that of (B)] is lower than 1 and the ratio of the
intrinsic viscosity of the ethylenic copolymer (A) to
that of the ethylenic polymer (B) [ [#n a.al/[n =1 ] is
greater than 1.
The formed product according to the present
invention, which include film, sheet, pipe and tube, is
| obtained by forming the copolymer composition based on

ethylenic given above.



The |
I nvention may contain on requirenent,

(c) and (d) given above, a further conponent (e) of an
or ganoal um num conpound gi ven bel ow. As the organoal um num conpound (e) to

be used on requirenent according to the present I nvention, for exanple,

nmet al | ocene cat al yst (a) to be used according to the present
In addition to the conponents (b),

t he

or ganoal um num cdRSour@thyieric enregobymere (@) oy BencPRPIP¥RRUI a (10)

may be enumeraa{ied %atghg[err %qq-a%v o Erntrzgi%gnaa%%gcar bon %roup

having 1%

hal ogen %EWl%rné"yxg{PHeQnataoz‘Bn?&ﬂd" Vil bB8hE8GhaCbal/ordan o -

olefin having 3 - 20 carbon atoms, which has a degree of
crystallinity of not lower than 10 % but less than 90 %,
preferably 10 - 70 %, more preferably 10 - 45 %, most

preferably 15 - 45 %, and an intrinsic viscocity
[ ] of 1 ~ 10 dl/g, preferably 1.5 - 3.8 dl/g,
determined in decahydronaphthalene at 135 T . When the

degree of crystallinity is in +the above range, a
composition superior in the flexibility, transparency
and shock resistance is obtained. When the intrinsic
viscosity [ ] is in the above range, a composition
superior in the processibility is obtained.

For the aromatic vinyl compound, there may be
exemplified styrene; mono~ and polyalkylstyrenes, such
as, o-methylstyrene, m-methylstyrene, p-methylstyrene,
o,p-dimethylstyrene, o-ethylstyrene, m-ethylstyrene and
p-ethylstyrene; £functional group-containing derivatives
of styrene, such as, methoxystyrene, ethoxystyrene,
vinyl benzoate, methyl vinyl benzoate, wvinyl benzyl
acetate, hydroxystyrene, o-chlorostyrene, p-chloro-
styrene and divinylbenzene; and others including
3~-phenylpropylene, 4-phenylbutene and o -methylstyrene.
They may be employed either alone or in a combination
of two or more of then. For the aromatic wvinyl
compound, styrene is preferred.

As the a -olefin, there may be exemplified
those which have 3 - 20 carbon atoms, such as propylene,

1-butene, l-pentene, l1-hexene, 4-methyl-l-pentene,

es a



The hydrocarbon group having 1 - 15 carbon atons for Rierr] may be, for
exanpl e, al kyl, cycloal kyl or aryl and, concretely, nethyl, ethyl,
n-propyl, |sopropyl or isobutyl. Concrete exanples of such an
organoalun1nun1conpound (e) include the follow ngs: Trialkylal um nuns,
such as trinethylalumnum triethylalum num triisopropylal um num
tri-n-but yl-hepteneum l-odtemeytyl knonenen and-decenec- butyundecsn,n
al kenyl al um nuns, such as those represented by the general fornula
(i-Cerr] I—{'e‘iqlq??@ﬂ AI Letriderere} H émqe)qr@ud.e]cenﬁa whientadecsre s denote
each a posjtive inte MQEFEI ﬁg%&rr] r exanpl e
i soprenyl a'J'f FRAifCe ?11 al 'g?ﬁ a7 %Ea CGfMeas TIMARIRRSER i num
chl ori de a_%g %tt um |g§: I m h I‘I,ﬁ,@
such as |so %g' liJJ%éqaéum ntr}i'ni1{g %/ng& b ga éﬂ:ﬁéy éﬂmed é kylal um num
al koxi des, owih@ﬁéhnskhxw \YB %HBéTPéf‘C’{‘h&ﬁ andp@@ @he 3@dolefin,
dlalkyIaIun1nun1aryIOX|des such as dlethylalun1num
those which have 3 - 10 carbon atoms, such as l-hexene,
l-octene and 4-methyl-l-pentene, are preferred.
The ethylene content in the ethylenic copolymer
(A), namely, the content of the structural unit derived
from ethylene may £favorably be 75 - 98.6 mole %,
preferably 80 - 98.6 mole %. The content of the aq -
olefin, namely, the content of the structural unit
derived from the a —olefin having 3 ~ 20 carbon atoms
may favorably be 0 - 15 mole %, preferably 0 - 10 mole
%.
In case a copolymer having the copolymerized
aromatic wvinyl compound, it is favorable to employ, as
the ethylenic copolymer (A), a copolymer having a
'content of the aromatic vinyl compound, i.e., content
of the structural unit derived from the aromatic wvinyl
compound, in the range of 1.4 - 10 mole %, preferably
1.4 - 4 mole %. When the content of the aromatic vinyl
compound is in the above range, a composition having
balanced properties among fogging resistance, strain
restorability and mechanical strength is obtained.
As the ethylenic copolymer {(A) to be employed
according to the present invention, those which have a
molecular weight distribution represented by the ratio
(M, /My ) of the weight average molecular weight (My) to

the number average molecular weight (M) is in the range



phenoxi de and so on. It is permssible to use, as the organoal um num
conpound (e), also the conpounds represented by the followng fornula (11):

(Rlerr] )[err]AI(Rerr] )[err]  ....... (11) in which R3 1 has the sane
meani ng as foregoing R[err] Rlerr] is a group of -OR[err],

-0si (R err] [err] -QAl (R err] )Yerr] -N(Rerr] )[err],

-Si (R errpf)[2rr 8 - RFQI@P)-N %RFer'r]ﬁ[enrﬂ] thel mseaamger(‘rvr) 1- 2,

wher ei n er err denote eac yl,
et hyl , |sg&r B%}? %%’o‘ﬁ%"? ecRiB‘c eﬁﬂe ofNEAERGIMIRN SHIVQIeR 8% rogen
%Egrnr] mrEEapr esgﬁt ea&léﬁﬁﬁl 1&1 ggn%{%ﬁm%rﬁettg E"\?‘\Ai{'lrl?g%lsL'%ilr egggng 2%%e§2?rpl es
of such aRange from 115 to 60C , preferably in the range from 115
to 85 <T. When the molecular weight distribution
{My/My) 1is in the above range, a composition superior
in the processibility is obtained. When the temperature
{(Tm) at the maximum peak in the endothermic curve is in
the above range, a composition superior in the balance
between the heat resistance and the transparency is
obtained.

In the case of using a copoclymer having the
copolymerized aromatic wvinyl compound for the ethylenic
copolymer (A), those in which the proportion of the
structural unit constituting the chained structure
composed of successive two or more of the structural
unit derived from the aromatic wvinyl compound (in the
following, referred to sometimes as ™"aromatic vinyl
compound/aromatic wvinyl compound chained structure"),
which may sometimes be referred to in the following as
"the content of the aromatic wvinyl comppund/aromatic
vinyl compound chained structure”, is not higher than 1
%, preferably not higher than 0.1 %, based on the total
number of the structural wunits derived £from the
aromatic vinyl compound, are preferred. The content of
the aromatic wvinyl compound/aromatic vinyl compound
chained structure can be determined using '*C NMR.

The ethylenic polymer (B) is a homopolymer of
ethylene or a copolymer of ethylene with an aromatic

vinyl compound and/or a g -olefin having 3 - 20 carbon



or ganoal um num conpound (e): (Cerr]Herr])[err]AI[OSI (CHerr] )[err] ]
(iso-Clerr]Herr] )[err] Al [CSI (CHerr])[err]] (derr]Herr]
Yeerr]AI[QAI (Cferr]H err] )[err]] (CHerr])[err]AI[N(Cerr]Herr] )[err] ]
(err]Herr] )Y[err]A[NHCH err])] (iso-Clerr] Herr]
)[err]AI[I\I{Sl(CI-l[err] }lerr]] The nmet al | ocene cat al yst (a) to be
used accorakiams .t (whighpbasemn ﬁgéﬁ%l of rEvstald ity it EhesTaRgS ng at

on a1 ne Pk ""vg%ﬁeﬁfﬁb‘e%” ARl eRetabhabob pet PR RIY POPC
ggrrpgng:r? ( )yrr‘zﬁ he comone%ﬁéy %he cl)ggor@ﬁ'[tg('gﬂ %?%éﬁ%r ;mef' hgr
a copol ymyr¥exiind By a  gsely, M Aed Y anP Wi | 90scos¥tyhl » ,I]f
necessary, possible |ncorporat|on of the conmponent (e).
in the range of 0.1 - 2 d1/g, preferably 0.5 - 1.5 dl/g,
determined in decahydronaphthalene at 135 C. When the
degree of crystallinity is in the above range, a
composition superior in the balance between the heat
resistance and the transparency is obtained. When the
intrinsic viscosity [ns] is in the above range, a
composition superior in the processibility is obtained.

As the aromatic vinyl compound and as the ¢ -
olefin, those which have been exemplified for the
comonomer of the ethylenic copolymer (A) may be
exemplified.

The content of ethylene in the ethylenic
polymer (B), namely, the content of the structural unit
derived from ethylene may favorably amount to 83.6 - 100
mole %, preferably 88.6 - 100 mole %. The content of
the g -olefin having 3 - 20 carbon atoms, namely the
content of the structural unit derived from the o -
olefin may favorably amount to 0 - 15 mole %, preferably
to 0 - 10 mole %.

In the case of using, as the ethylenic polymer
(B), a copolymer containing the copolymerized aromatic
vinyl compound, it is preferable to use &a copolymer
having a content of the aromatic wvinyl compound,
namely, a content of the structural unit derived £rom
the aromatic vinyl compound, in the range of 0.05 - 1.4

mole %, preferably 0.07 - 1.2 mole %. When the content



The fine particulate carrier to be used in the solid catalyst or in the
prepol yner-catal yst may be a granular or a fine particulate solid of an
organi ¢ or inorganic conpound having a particle size of 10 - 300 [err] m
preferably 20 - 200[err] m 4 1 For the inorganic carrier, porous oxides
are preferred, of which concrete exanples include Sierr], Al[err]qerr]
MyO, ZrO[efr]thenqm'flcsyenv]lqmun@aos Zh1, tB&oamyer hepege] as wel |
as mxtures of them such as SiJerr]/ MO, Si C;ga /AI& H_'qlerr] Siqerr]
/Tigerr] °°mBP§T~€IIPF PYPELipE dfy the Be eFPF peer t i ngdy i Jerr]

or oup cohsi sting SPes: Her [qUMEEH | o Fdpet ) (7L R Bt BERIASRCLT L lent
are prefepphedethPentNOhgdthg 427 86A5:tFRYhiGREE A that G/ | g/ems
and not higher than 0.97 g/cm®* may favorably be used.
Here, the high density polyethylene encompasses a
homopolymer of ethylene and a copolymer of ethylene
with a small proportion, i.e. below about 5 mole %, of
another g -0lefin, such as propylene. Among these high
density polyethylenes, those which have a melt flow
rate (190 C ) of 0.01 ~ 1 g/10 min. and a density of
0.94 - 0.97 g/cm®* are preferred.

As the ethylenic polymer (B), there may also be
used favorably linear low density polyethylenes
including copolymers of ethylene with another g -olefin
of 3 - 8 carbon atoms having densities of 0.86 - 0.93
g/cm® .

For the ethylenic polymer (B) to be used
according to the present invention, those in which the
molecular weight distribution expressed by the ratio
(My /My )} of the weight average molecular weight (M.) to
the number average molecular weight (My) is in the
range of 2 - 10, preferably 2.5 - 6, and the temperature
(Tm) at the maximum peak in the endothermic curve
obtained using a differential scanning calorimeter (DSC)
is in the range of 125 - 115C, preferably 125 - 120C
are preferred. When the molecular weight distribution
(My/My) is in the above range, a composition superior
in the processibility is obtained. When  the

temperature (Tm) at the maximum peak in the endothermic



anount, of one or nore of carbonate, sulfate, nitrate or other oxide, such
as NaJerr]CJerr], Klerr]CJerr], CaCJerr], MCJerr], Na[err]

S err], A [err](STerr])[err], BaS(err], KNJerr], M(NJerr])[err],
Al (NJerr])[err], NaJerr]O Klerr]Oand Li[err]O Wiile the properties of
the fine particulate carrier may be variable for each specific carrier and
i n accor dAREVe\ tabtaimedt il & piSferantdalt ecawiing haalaingtemve a
specific surface ea of 50 - 1,000 nferr]/g, preferably 100 - 700 nferr]/g
and a por e"%ol%gg? (BRove ; manga,qr 8] /SPEBRS Hriqn, supeTior eini dde

parti cul ate, C | er I f negessar ?e calcined at a tenmperatyre of 100
-1, OOO[erb%]'(‘jﬂFé%ref gr%é%ﬁef 50 éiag’?OO[éPF11 C folfespfsoe&qrf%eal ugga FortliT%e fine

parti cul atigrLdpd fdncy NEE eol??%iﬁéﬁ:[ her be enunmerated granular or fine
particul ate solid materials of organi c conpounds having particle sizes in

the range of 10 - BW0therréddge ofuGkeDiganhg fiHe BehyleHial LBfmdEr s may
be, for exanple, hono- and
({B), a copolymer containing the copolymerized aromatic
vinyl compound, it is preferable to use a coplolymer
having a content of the chained structure of aromatic
vinyl compound/aromatic vinyl compound structural units
not higher than 1 %, preferably not higher than 0.1 %.

The composition according to | the present
invention comprises the ethylenic copolymer component
(A) and the ethylenic polymer component (B) as defined
above, wherein such a composition that has a content
of the copolymerized aromatic vinyl compound in at least
one of these components is preferable for being used.
Thus, three combinations of the components (A) and (B)
are possible for the composition, namely, a combination
in which both the components (A) and (B) are constituted
of an ethylenic copolymer having a content of the
copolymerized aromatic compound, a combination in which
only the component (A) is an ethylenic copolymer having
a content of the copolymerized aromatic vinyl compound
and a combination in which only the component (B) is an
ethylenic copolymer having a content of the
copolymerized aromatic vinyl compound.

The component (A) and the component (B) are
incorporated in such a proportion that the ratio of the
degree of crystallinity of the ethylenic copolymer (A)
to that of the ethylenic polymer (B) namely, [degree of



copol ymer

. e

resins constituted mainly of an [err] -olef in having 2 -

carbon atons, such as ethyl ene, propylene, 1-butene or 4-nethyl-1-pe

and hono-

and copol yner 4 2 resins constituted mai nly of

vi nyl cycl ohexane or styrene. For producing the ethylenic copolymer
the ethylenic__ polyner é§9 u5|ng t he netallocene catal st

et hyl ene 5@?@&4&%&H%?YV|H§I

to copoly

ool yrbri st Moah 49T HratneRten | AoPRb hRR. RRESERd [ ¥doia | ook

cat al yst
aliphatic h

ons, such aS pentane,
higher than 0.9, preferably not higher than 0.8, more

@%ygr Oag;lr:%iicﬂ} Arhkqihg Mefs UMloiydr RRARDOT SleEdliah1y OndtX

preferably not higher than 0.7, with usual range being
at least 0.1 and less than 1, and the ratio of the
intrinsic viscosity of the component (A) to that of the
component (B) namely, [n a1/ln 1. [ which is
hereinafter sometimes referred to as the ‘"intrinsic
viscosity ratio"] is greater than 1, preferably 1.5 -
100, more preferably 1.5 - 30.

The blending proportion of the the components
(A) and (B) in the compaosition according to the present
invention may be in the range of 10 - 90 % by weight,
preferably 30 - 70 % by weight, of the component (A)
and 10 -~ 90 % by weight, preferably 30 - 70 % by
weight, of the component (B).

By blending the ethylenic copolymer (A) which
has a relatively lower degree of crystallinity and a
higher molecular weight with the ethylenic polymer (B)
which has a relatively higher degree of crystallinity
and a lower molecular weight according to the present
invention, a copolymer composition based on ethylene
which has an adequate extensible flexibility and an
ability for adhering onto various surfaces and is
superior in the transparency, in the strengths, such as
shock resistance and_so on, in the strain restorability,
in the blocking resistance and ”in the processibility,
such as the stability of blown balloon wupon its

processing can be obtained.
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hexane, h
hal ogenat

met hyl cycl opentane and met hyl cycl ohexane, as well as their hal ogenated
derivatives; and aromatic hydr ocar bons and t heir hal ogenat ed
derivati ves, such as benzene, t ol uene, xylene, ethyl benzene and

chl or obenzene, mayPrefergblgecd ceoPelymer | cempeshiinrng on.baseds Ho
to produce the ethylenic copolymer (A) or, the, et eni ¢ pol yner
I UBYIORE RGP EALAG 0 sEnS, BHRAPRE YR EI for an &

or an a -

possi bl e

(B) by su
olefin

t he prese
i n which

used espe
copol ymer

eptane, octane, decane, dodecane and kerosene, as well as their
ed derivatives; alicyclic hydrocarbons, such as cycl ohexane,

: B _ it or an a -
b of [t KT, (S¥apoRitidfy pesql OB SR 0

crall rably as the netallocene catalyst (a). The
lgetjomo of 90 & vy e@ighttj t preféfably 30 -70 % by weight

of a copolymer of ethylene with an aromatic vinyl
compound and/or an . g -olefin having 3 - 20

carbon atoms, which has a degree of crystallinity

of 10 -~ 45 %, preferably 15 - 45 % and an
intrinsic viscosity [n 1] of 1 - 10 4d4l1/qg,
preferably 1.5 - 3.8 dl/qg, determined in

decahydronaphthalene at 135 €, and
(Bl) 10 - 90 % by weight, preferably 30 - 70 % by
weight of a copolymer of ethylene “with an

aromatic vinyl compound and/or an ¢ -olefin

having 3 - 20 carbon atoms, which has a degree of
crystallinity in the range of 35 - 70 &%,
preferably 40 - 65 % and an intrinsic wviscosity

[ ns:] of 0.1 - 2 dl/g, preferably 0.5 - 1.5

dl/g, determined in decahydronaphthalene at

135 C .,
wherein either one or both of the above ethylenic
copolymer (Al) and the ethylenic copolymer (Bl) have the
co-polymerized aromatic vinyl compound and wherein the
ratio of the degree of crystallinity of the ethylenic
copolymer (Al) to that of the ethylenic copolymer (Bl)
[degree of crystallinity of (Al)/that of (Bl)] is lower
than 1, preferably not higher than 0.9, and the ratio
of the intrinsic viscosity of the ethylenic copolymer
(Al) to that of the ethylenic copolymer (Bl) [n 4.1/

11

ocene (b) is supported on a fine particulate carrier
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aromatic vinyl conmpound and/or an a -olefin may be 4 3 realized either
by a batchwi se or a continuous process. For a continuous process, the

net al | ocene catal yst (a) may be used usually in such an amount as expl ai ned
bel ow. Thus, the concentration of the nmetallocene (b) in the polynerization
systemmay be in the range of 0.00005 - 0.1 mmol/liter of the

pol yneri zgt inog :gpate, greafterabtlan0.1000greferdabDy 1lndol+| 106r,. more The
organi ¢ al um num oxy-conmpound (c) may be supplied to the

pol yner i ZRkeferaplyem at—s3@h a rate as to reach an atonic ratio of

alum numto netal] ocene trapsition netal] in the

pol yneri z&4li on syAt EHW;R%&UPhZ’ﬁ' %Ié%"%fla)! 1"’31358,1%8 he, compopgnt 1
5, 000. EIK'f’\) is a copolymer of ethylene and an aromatic vinyl
compound and the component (Bl) is a copolymer of
ethylene and an aromatic vinyl compound.
3) A composition of above 1), wherein the component
{a1) is a copolymer of ethylene with an ¢ -olefin and
the component (Bl) is a copolymer of ethylene with an

aromatic vinyl compound.

4) A 'copolymer composition based on ethylene,
comprising
(A2) 10 - 90 % by weight, preferably 30 - 70 % by

weight of a <copolymer of ethylene with an
aromatic vinyl compound and optionally with
another a -olefin, which  has a degree of
crystallinity of 10 -~ 45 %, preferably 15 - 45 %,
and an intrinsic viscosity"_ [n a2] of 1 - 10 dl/g,
preferably 1.5 - 3.8 dl/qg, determined in
decahydronaphthalene at 135 C, and

(B2) 10 - 90 % by weight, preferably 30 - 70 % by
weight of a homopolymer of ethylene or a
copolymer o©of ethylene with an ¢ -olefin having 3
- 20 carbon atoms, which has a degree of
crystallinity of 35 - 70 %, preferably 40 - 65 %,
and an intrinsic wviscosity {9 s2] of 0.1 - 2
dl/g, preferably 0;5 - 1.5 dl/g, determined in
decahydronaphthalene at 135 °C ,

wherein the ratio of the degree of crystallinity of the

ethylenic copolymer (A2) to that of <the ethylenic

12



i oni zed ionic conpound (d) may be supplied to the polynerization system at
such a rate as to achieve a nole ratio of the ionized ionic conpound (d) to
the netall ocene (b) [i.e. noles of ionized ionic conmpound (d)/noles of
nmet al | ocene(b) ] in the polynerization systemwthin the range of 0.1 -
20, preferably 1 - 10. The organoal um num conpound (e) may, when used, be
suppl i ed teolymepol(Béer i Idegoresyofemupsialdinitwmnofno(A2 ) pth8t- &E
mol /liter of the palynerization space, preferably 0 - 2 mol/liter. The
copol yner i B4 bniforlesiuEhag the BYR{EEAPLY c 5163 yikghen) than; . i hyl eni c
pol yrer (Blodevehe ealized pually under Lhe condlLonp of aglemperature
cxceed o0 SUSTANIE, BHESSHREL SIS |l Seble, (82 KT i v0e)
duration pc(ifi&r ayg239e 444, ,1/1 7 81] is greater than 1,

preferably 1.5 ~ 100, more preferably 1.5 - 30.

5) A composition of above 1) to 4), wherein an

anti-fogging agent (C) and/or a nucleating agent (D) is

compounded in the composition in an amount of 0.01 - 10

parts by weight, preferably 0.3 - 5 parts by weight per

100 parts by weight of the sum of the components (A)

and (B).

The composition having compounded therein an
anti-fogging agent (C) and/or a nucleating agent (D) is
furthermore favorable, since a further transparency,
fogging resistance and a durable fogging resistance are
imparted to the composition.

It is preferable for the compositions of above
1) to 5) that the content of ethylene, content of the
aromatic vinyl cdmpound, content of the « -olefin,
molecular weight distribution, Tm, content of the
aromatic vinyl compoqnd/aromatic vinyl compound chained
structural units and so on of the component (Al) or
(A2) are the same as those of the component (A). It is
also preferable that the content of ethylene, content of
the ¢ -olefin, content of the aromatic vinyl compound,
molecular weight distribution, Tm, content of the
aromatic vinyl compound/aromatic wvinyl compound chained

structural units and so on of the component (Bl) or

(B2) are the same as those of the component (B).

13



residence tinme in the polynerization reactor for continuous process)
may usually be in the range from5 mnutes to three hours, preferably from
10 minutes to 1.5 hours, though variabl e depending on, for exanple,

catal yst concentration and pol ynmeri zation tenperature. Upon t he

copol yneri zati on, a nmol ecul ar wei ght regul ator, such as nol ecul ar

hydrogen or the | Coacnedye bexemplegedof Onthde amppisirtsian atcifon abovehe
conononers, the ethylenic copo_lgl.mar (A) or the ethylenic polyner (B) is
obt ai ned lisuRr¢lude na comppsitinn gempased; &f.on0n| itheoror@nhangdinng it .

copol yimer 3PA) “or Pne tor IRH oMeLSBtt y i () PLBSIERPABAORAACIogiaThor
crystalli Qbh%oﬁhdt he &S&ﬂﬁt@f (Al) which is obtained by
co-polymerizing ethylene with an aromatic vinyl
compound, such as styrene or the like, in a proportion
of 90 - 98.6 mole % of the former and 1.4 - 10 mole %
of the latter, and, on the other hand, 30 ~ 70 % by
weight of an ethylene/aromatic wvinyl compound copolymer
(Bl) which is obtained by co-polymerizing ethylene with

an aromatic wvinyl bompound, such as styrene or the

like, in a prbportion of 98.6 - 99.5 mole % of the
former and 0.05 - 1.4 mole % of the 1latter; and a
composition composed of, on the one hand, 30 - 70 % by

weight of an ethylene/q -olefin copolymer (Al) which is
obtained by co-polymerizing ethylene with an ¢« -olefin,
in a proportion of 85 - 98.6 mole % of the former and
1.4 - 15 mole % of the latter, and, on the other hand,
30 - 70 % by weight of the above mentioned ethylene/
aromatic vinyl compound copolymer (Bl). It is one of
preferable modes that both the components (Al) and (Bl)
have the copolymerized aromatic wvinyl compound in the
composition of above 1).

As a concrete example of the composition of
above 4), there may be enumerated a composition
composed of, on the one hand, 10 - 40 % by weight of an
ethylene/aromatic wvinyl compound copolymer (A2) which is
obtained by co-polymerizing ethylene with an aromatic
vinyl compound, such as styrene or the like,' in a

proportion of 90 - 98.6 mole % of the former and 1.4 -

1 4



copol ymer
exanpl e,

(A) or the ethylenic polymer (B) can be reduced by[ for

I ncreasing the supply anount of the a -olefin to be

co-pol ynmerized with ethylene to increase the co-polynerized proportion of

the [err]
et hyl eni c

enpl oyed

an anti-f
copol yner
to be use
fogging o

-olefin. The intrinsic viscosity of the ethyl enic copol yner

or the

polymer can be controlled by, for exanple, adjusting the
pol yneri zak® onolenferct uthee lattenpand, obn hrherod et chamd gB0 ~egd0 at or
and  so on. In the conposition according to the present.invention,

FygPHg wedeht (ef aay efhvirneghamopalymert i(B2) odich oARYTE

ni c

R L T W EE R G

o3 N/ e ChndURbRC % 1¥ned &b 0.97 g/cm® or a copolymer
(B2) which is a low density linear polyethylene having
a density of 0.86 - 0.93 g/cm®* and which is obtained by
co-polymerizing ethylene with an a —~olefin having 3 -
8 carbon atoms, in a proportion of 90 - 97 mole % of
the former and 3 - 10 mole % of the latter.

The compositions of above 1) to 3) according
to the present invéntioh, in particular, those in which
both the components (A) and (B) have the coplymerized
aromatic wvinyl compound are useful for the substitute
for polyvinyl chloride, since they are superior in the
strength, strain restorability and so on, and, thus,
they are suitable for producing formed products, such
as films, sheets, pipes and tubes, especially films for
packaging, such as stretchable films and wrapping
films. It is furthermore preferable that an
anti-fogging agent (C) and/or a nucleating agent (D) is
compounded in these compositions, since thereby a
formed product superior in the transparency, £fogging
resistance and durable fogging resistance is ocbtained.

The composition of above 4) is superior
especially in the strength, shock resistamce,
formability and transparency, so that they are suitable
for applicétions for films, sheets, pipes and tubes, in
particular, for packaging heavy weight articles,
namely, bags for heavy articles.

Now, descriptions shall be directed to the

15



formed product, such as film sheet, pipe or tube, due to condensation of
t he at nospheric noisture on the surface. There is no restriction for the
anti-foggi ng agent, so long as a hygroscopic function to spread the
condensed dew i s reveal ed by meki ng the product surface hydrophilic and,
t hus, t hose comonl y used as anti-foggi ng agent may be used as
such. For precessi -faxgprgdugdmyg (Ehe vethylen e icope lymeryve (Ajemnd can be
used. Such a surfactant nay be of non-ionic, anionic or cationic nature,
whi | e non-¥ip ethylente pelyRer piBlerred. The surfactant may be used

fo be used a5 tne HE “%81? HE Zopnirner, (R epdy bpg SHAGERIGn rie
o e R, BB s it o
for nOﬂ'iCHhééntlon can be produced by, for example, co~

polymerizing ethylene with an aromatic vinyl compound

and/or an g -olefin or polymerizing ethylene solely in

a known technique, wherein it is preferable to carry

out the copolymerization especially in the presence of

a metallocene catalyst (a) or to carry out the ethylene

homopolymerization in the presence of .a catalyst based

on vanadium or titanium.

As the metallocene catalyst (a), those based on
metallocene used hithert6 as single site catalyst and
ones simillar to them may be wused without any
restriction, wherein, however, special " preference is
given to catalysts lcomposed of a metallocene of a
transition metal (referred to as a transition metal
compound) (b}, an organic aluminum oxy-compound {(c)
and/or an ionizing ionic compound (d4d).

For thé metallocene (b)), those of transition
metals selected from Group 4 of the periodic table of
elements with 18 Groups (long form) according to the
Revised IUPAC Inorganic Nomenclature (1989) and,
concretely, those expressed by the following general

formula (1)
may be enumerated, in which M denotes a metal selected

from the Group 4 of the periodic table, namely,

zirconium, titanium or hafnium, x is the valence of the

18



surfactant to use two or nore surfactants together. In case two or nore
non-ionic surfactants are used, it is preferable that the HLB value as the
nxture is in the above-indicated range. For a m xture of two or nore
surfactants, they may have each an HLB outsi de the above-indicated range,

so long as the "average" HLB as the mxture is in the above range.
Cal cul ati 6haBEikign Jietal | apdoft FRPERIREBINGe 93Ntk acrOBAiRAEiBgGuUAt i ons

oven ool B e Tabd iy BhtaRe Yndle e LICRRE 20587%, 58 7 200 1
neutralizai bORaRUHME 87 &y pdhthatellylr Hdibton. This ligand L

having the c¢yclopentadienyl skeleton may have one or

more substituent groups.

Concrete examples of the ligand having the
cyclopentadienyl skeleton include such groups as alkyl-
or cycloalkyl-substituted cyclopentadienyl, such as,
cyclopentadienyl, methylcyclopentadienyl, ethylcyclo-
pentadienyl, n- or i-propyvlcyclopentadienyl, n-, i-,
sec- or tert-butylcyclopentadienyl, hekylcyclopenta-
dienyl, octylcyclopentadienyl, dimethylcyclopentadienyl,
trimethylcyclopentadienyl, tetramethylcyclopentadienyl,
pentamethylcyclopentadienyl, methylethylcyclopentadienyl,
methylpropylcyclopentadienyl, methylbutylcyclopentadienyl,
methylhexylcyclopentadienyl, methylbenzylcyclopentadienyl,
ethylbutylcyclopentadienyl, ethylhexylcyclopentadienyl
and methylcyclohexylcyclopentadienyl; and others, such
as indenyl, 4,5,6,7-tetrahydroindenyl and fluorenyl.

These ligand groups may further be substituted
by, for example, halogen atom(s) and trialkylsilyl
group(s).

Among them, alkyl-substituted cyclopentadienyls
are especially preferred.

In case where the metallocene (b) represented
by the general formula (1) has two or more ligand groups
L having the cyclopentadienyl skeleton, two of these
ligand groups having the cyclopentadienyl skeleton may
be bound together through a bridging group, for example,

an alkylene, such as ethylene or propylene; a

17



2) .For the polyhydric alcohols (such as glycol, glycerin, solbite
and mannite), tall oil, pine oil and beeswax: HLB = (E + P)/5 in which E =
t he oxyet hyl ene content (wt. 9% in the nolecule and P = the pol yhydric

al cohol content (wt. % in the nolecule. 3) For the case where the

hydrophilic group is_only oxi/et hyl ene: HLB = E/5 in which E = the
oxyet hyl erfuRsgrtiarteq wt . adky %he nBtelul eass) HsopyopydideneH Bor [{Wa x

i, WAV S B 3
fraCtion(ghéﬂm’é&”f&¥ﬁ5¥ﬁyféylfyghe, diphenylsilylene or methyl-
phenylsilylene.

For other ligand group L than those having the
cyclopentadienyl skeleton, there may be enumerated, for
example, hydrocarbon groups, alkoxy groups, aryloxy
groups and sulfo-containing groups (-SO;R!, in which R!
denotes an alkyl, a halogen—substituted alkyl, an aryl
or a halogen- or alkyl-substituted aryl) having 1 - 12
carbon atoms, as well as halogen atoms and hydrogen
atom.

As the hydrocarbon groups having 1 - 12 carbon
atoms, there may be enumerated. such groups as alkyl,
cycloalkyl, aryl and aralkyl and, more concretely,
alkyl groups, such as methyl, ethyl, n-propyl, iso-
propyl, n-butyl, isobutyl, sec~-butyl, tert-butyl,
pentyl, hexyl, octyl, decyl and dodecyl; cycloalkyl
groups, such as <cyclopentyl and cyclohexyl; aryl
groups, such as phenyl and tolyl; and aralkyl groups,
such as benzyl and neophyl.

As the alkoxy group, there may be enumerated,
for example, methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy,
hexoxy and octoxy.

As the aryloxy group, for example, phenoxy may
be enumerated.

As the sulfo-containing group (-SO;R'), there
may be  enumerated, for example, methanesul fonato,

p-toluenesulfonato, trifluoromethanesul fonato and P
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Wb = weight fraction of the surfactant (b). Though not restrictive, the
followings are concrete exanples of the non-ionic surfactant to be used as
the anti-fogging agent (C), in which the nunber given in the parentheses is

the HLB value for each surfactant: Sorbitan fatty acid esters, such as
sorbitan nonol aurate (8.6), sorbitan

sorbitan ool eate (4.3 _ _
nonost ear &t %P r,"‘%’%ﬁﬂ%jtfaqpmopal mtate (6.7) and sorbitan s;asqw ol eate
(3.7); glycerin f y | d esters. such as | ycerin nool eat e
(4.2) and gl yg‘&eéri na@% Sh‘F?{) earth @ (4.%2‘¥°rd1[5’(ﬂl'ygl _ Ih'mq'atty
acid est effomiHE bRd NN el %Wl l£5(6.9), diglycerin sesqui-
| aur at e (6.1§?3n,l di gl yce%sn sesquéllo eate%e%, tetra-

When the transition metal of the metallocene (b)

represented by the general formula (1) has a valency of
4, it may be represented more concretely by the general
formula (2):
RE,R*, R4, RE, M  ........ (2)

in which M is a transition metal same as that given in
the genral formulé (1), preferably zirconium or
titanium, R* represents a group (ligand) having a
cyclopentadienyl skeleton, R*, R* and RS represent
each, independently of each other, a group having a
cyclopentadienyl skeleton or that which is given in the
general formula (1) as the ligand L other than that
having a cyclopentadienyl skeleton and k is an integer
of 1 or higher, wherein k +.1 + m + n = 4.

Examples of the metallocene (b) which contains
at least two ligands having each a cyclopentadienyl
skeleton and in which M is zirconium are given below:
Bis(cyclopentadienyl )zirconium monochloride monohydride,
bis{cyclopentadienyl)zirconium dichloride,
bis{cyclopentadienyl )methylzirconium monochloride,
bis(cyclopentadienyl)zirconium phenoxymonochloride ‘
bis(methylcyclopentadienyl)zirconium dichloride,
bis(ethylcyclopentadienyl)zirconium dichloride,
bis(n-propylcyclopentadienyl)zirconium dichloride ’
bis(isopropylcyclopentadienyl)}zirconium dichloride R
bis(n-butylcyclopentadienyl)zirconium dichloride,

bis{cyclopentadienyl)zirconium bis(methanesul fonate ),
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gl ycerin nonool eate (10.3), tetraglycerin nonostearate (10.2), hexaglycerin
nonol aurate (13.8), hexaglycerin nonool eate (12.2), decaglycerin nonool eate
(24.5) and decagl ycerin nonol aurate (15.7); polyoxyal kyl ene ethers, such as
pol yoxyet hyl ene(n=4) lauryl ether (9.5) and pol yoxyet hyl ene(n=5) Iauryl
ether (10.8); fatty acid amnes, such as lauryl diethanolanne (6.4); and
fatty aci doiierelopertadienyk) i reoni umibies ( FHml venesyd fionated one or in
conblnatlon o{ two_or nore of them |n the conposition according to the

pr esent %tﬁrd%mﬁaEW%EXF%?RﬁPﬁﬂd¥¢R¥¥%ﬁiZQQRiﬂmuf%ﬁﬁiﬂ id®, may be in
to 5 SQ??J%%%M? LGSR anv ol S DA enic
copelyre: s Bk e 4SS RO MR dbllom MR ital” ORI L1
is attainggide,

bis({methyl-n-propylcyclopentadienyl)zirconium dichloride

and

bis(methyl-n-butylcyclopentadienyl)zirconium dichloride.

According to the present invention, it is also
possible to use a metallocene (b) in which the 1, 3-
substituted cyclopentadienyl as given above is replaced
by a corresponding 1, 2-substituted cyclopentadienyl.

There may also be exemplified metallocenes (b)
of bridged structure in which, in the generl formula
(2), at least two of the ligands R?, R*, R* and R’, for
example, Rf and R* are the group (ligand} having a
cyclopentadienyl skeleton and such at least two groups
are bound each other through a bridging group, such as
alkylene, substituted alkylene, silylene or substituted
silylene. In this case, the groups R* and R®* stand,
independently of each other, for the 1ligand L other
than that having a c¢yclopentadienyl skeleton as given
in the general formula (1).

As the metallocene (b)) of such a bridged
structure, there may be enumerated, for example,
ethylenebis(indenyl )dimethylzirconium,
ethylenebis(indenyl)zirconium dichloride,
ethylenebis(indenyl)zirconium-bis({trifluoromethane
sul fonate, |

ethylenebis(4,5,6, 7-tetrahydroindenyl )zirconium
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and nol ded products exhibiting no bl eeding of the anti-fogging agent (C)
fromthe product surface and superior in the transparency and in the
preservativity of fogging preventive effect together with superior physical
properties and heat resistance can be produced fromthe conposition. Wile
the reason for attainnent of a superior durable anti-fogging property by
the incor gdehdpyades the anti-fogging agent (C) in the conp05|t|on
according .4 8 tQ the present invention_is not clear, i s assuned t hat

this may 5§°HG€P¥6lge§?ﬁ€W§FQPFBtéﬁF§B¥15?63@5?“&% ﬁ%rﬁ9n%H@ et hyl eni ¢

copol yner ﬁA§ and/. et hyl eni ¢ pol yner (B) having the copol ynerized
aromatic 9' }oféﬁ%0und and the anti-fogging agent (QO).

isopropylidene(cyclopentadienyl-methylcyclopentadienyl)-
zirconium dichloride,
isopropylidenebis(indenyl)zirconium dichloride.
dimethylsilylenebis(cyclopentadienyl)zirconium dichloride,
dimethylsilylenebis(methylcyclopentadienyl)zirconium
dichloride,
dimethylsilylenebis(dimethylcyclopentadienyl)zirconium
dichloride,
dimethylsilylenebis{trimethylcyclopentadienyl )zirconium
dichloride,
dimethylsilylenebis{indenyl)zirconium dichloride,
dimethylsilylene{cyclopentadienyl-£fluorenyl)zirconium
dichloride
diphenylsilylenebis(indenyl)zirconium dichloride and
methylphenylsilylenebis(indenyl)zirconium dichloride.
According to the present invention, it is also
possible to use as the metallocene (b) a metallocene

represented by the general formula (3):

R
R ML .
@ ‘ R6 RE
10 10 cees (3)
R vl | R
In the generai formula (3), M' represents a

transition metal of Group 4, 5 or 6 of the periodic

table and is concretely titanium, zirconium or hafnium.



In the conposition according to the present invention, there nmay be

I ncorporated a nucleating agent (D). By I ncorporating the

nucl eati ng agent, a mcronization of the crystal grains of the
conponents (A) and (B) can be atterrpt ed with the result of increase in the

crystallization v | ereb np05|t|on capable of bringi ng about a
foyned product suﬁ% éﬁﬁrﬁwhéEP ﬁ§B 'r* egdentlneof %ﬁé&tance
can be obt t Wi n igh, s .

Boon t houaiet e 9%%%?@ ?retolget %%%@é a%r?po?aat AR e

of tro@hﬁﬁp ha¥4dng 1 2as-detRy i GAthgn 'Qt&laé ¢ PR ® R RlSydilatdg 1 ormed
product due to bl eeding out of the nucleating agent fruction in
the efficilgrdro@htihed Watbup S HBae. For -t heguckgabbhng aggms,(D)a known
ones nmay be enpl oyed, for exanple, nucl eating agents based on

rosin, baswsil irl wr-geen ta fiuisg hogosue o npam Ny deErsarboira iy t @rodmsed on

aromatlc carboxylic acids, based on )
a sulfur-conta:.m.ng group, a nitrogen-containing group

or a phosphorus-containing group. They represent
concretely a halogen atom, such as fluorine, chlorine,
bromine or iodine; a hydrocarbon group having 1 - 20
carbon atoms, for example, an alkyl group, such as
methyl, ethyl, propyl, butyl, hexyl or cyclohexyl; an
alkenyl group, such as vinyl, propenyl or cyclohexenyl:;
an aralkyl group, such as benzyl, phenylethyl or
phenylpropyl; or an aryl group, such as phenyl, tolyl,
dimethylphenyl, naphthyl or methylnaphthyl; a
halogenated hydrocarbon group in which the hydrocarbon
group such as given above 1is substituted by halogen
atom(s); a silicium-containing group, for example,
hydrocarbon-monosubstituted silyl group, such as
methylsilyl or phenylsilyl, a hydrocarbon-disubstituted
silvyl, such as dimethylsilyl or diphenyl-silyl, a
hydrocarbon-trisubstituted silyl, such as trimethylsilyl
or triethylsilyl, a silyl ether of a hydrocarbon-
substituted silyl, such as trimethylsilyl ether, a
silicium-substituted alkyl group, such as trimethyl-
silylmethyl, or a silicium-substituted aryl group, such
as trimethylsilylphenyl:; an oxygen-containing group,
for example, hydroxy, alkoxy such as methoxy or ethoxy,
aryloxy such as phenoxy or methylphenoxy, or arylalkoxy

such as phenylmethoxy or phenylethoxy; a sulfur-
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hi gh pelting polymers and based on inorganic materials. Anong them those
based on rosin and based on sorbitol, especially those based on sorbitol
are preferred. When a nucl eati ng agent based on rosin or based on
sorbitol is used, a forned product having better bal ance between the
rigidity, transparency and shock resi stance can be obtained. In particular,
when a nu@asthaimingergreaRedin owhich, &hepi caVIRR uddd, the& o %r oduct

which is superior especially in the balance hetween (igidit t ranspar ency
and shock Q’&q%'é‘?ﬂré@m% oW ed Pt h %?élarcﬁ anBdnt %‘#FW@' nuct eati ng

28%} hat i y&%o%%_aéér%r e e( s?%eb%%zﬁ%%&%a%fgdrﬁ%t ?:ﬁgﬂ%%nt (D)
to be amino, such as methylamino or dimethylamino, or an aryl-
or alkylarylamino, such as phenylamino or me.thylphenyl-
amino; or a phosphorus~containing group, such as
dimethylphosphino.

Among them, for R®, a hydrocarbon group, in
particular, a hydrocarbon group having 1 - 3 carbon
atoms, such as methyl, ethyl or propyl, is preferred.
For' R’ , hydrogen atom or a hydrocarbon group, especially
hydrogen atom or a hydrocarbon group having 1 - 3 carbon
atoms, such as methyl, ethyl or propyl is preferred.

R¢, R, R!° and R!! stand each, independently
of each other, for hydrogen atom, a halogen atom, a
hydrocarbon group having 1 - 20 carbon atoms or a
halogenated hydrocarbon group having 1 - 20 carbon
atoms. Among them, hydrogen atom, a hydrocarbon and a
halogenated hydrocarbon group are preferred. Among the
pairs of R® with R?, R®* with R!'° and R!'° with R!!, at
least one pair may combine together to build up a
monocyclic aromatic ring together with the carbon
atoms bound to such a pair.

If two or more hydrocarbon radicals or
halogenated hydrocarbon rasicals are present in the
groups other than that building up an aromatic ring,
they may combine together to form a ring. In case where
R'* 1is a substituent group other than an aromatic
group, it may represent preferably hydrogen atom.

For the halogen atom, for the hydrocarbon group



bl ended in the conposition may favorably be in the range from0.01 to 10
parts by weight, preferably fromO0.1 to 5 parts by weight, per 100 parts by
wei ght of the sumof the conponents (A) and (B). For the nucleating agent
(D) based on rosin, those containing a netal salt of a rosin as a main

conponent .in an_ anpunt 5 -.100 % wei ght,, preferably 10 - 100 % by
vei ght of 345t & rms £GmFaFPolH R50mS. gnﬁerg?rt hehe rhatogepated o

in" | d Qf t ' i,t h a_petal mpound. As the
osin, hanRebcdRson Ca-Rhe iy itle Tor AR Rt catBed o SRRE Bex a1 of
rosin and p@odnu@eirdted bBBACEEeH1y’ OShdse whildh) afe vy ORgY i giat ed

r osi ns, hydr ogenat ed r osi ns, dehydrogenated rosins, polymerized
rosi ns ad R7 . [err] -ethylenically unsaturated carboxylic
aci d-nodi fi ed r osi ns; and refined products of the above natural rosins

and the nodified r®¥si@nd X* in the formula (3) represent each,
independently of each other, hydrogen atom, a halogen
atom, a hydrocarbon group having 1 -~ 20 carbon atoms, a
halogenated hydrocarbon group having 1 - 20 carbon
atoms, an oxygen-containing group or a sulfur-
containing group.

For the halogen atom, for the hydrocarbon group
having 1 - 20 carbon atoms, for the halogenated
hydrocarbon group having 1 - 20 carbon atoms and for
the oxygen-containing group, concretely, those which
are given for R® and R’ may be exemplified.

For the sulfur-containing group, there may be
exemplified sulfonates, such as methyl sulfonate, tri-
filuoromethane sulfonate, phenyl sulfonate, benzyl
sulfonate, p-toluene sulfonate, trimethylbenzene
sulfonate, triisobutylbenzene sulfonate, p-chlorobenzene
sulfonate and pentafiuorobenzene sulfonate; and
sulfinates, such as methyl sulfinate, phenyl sulfinate,
benzene sulfinate, p-toluene sulfinate, trimethylbenzene
sulfinate and pentafluorobenzene sulfinate, in addition
to those which are given for R®* and R’.

¥* in the formula (3) stands for a divalent
hydrocarbon radical having 1 - 20 carbon atoms, a
divalent halogenated hydrocarbon radical having 1 - 20
carbon atoms, a divalent silicium-containig radical, a

divalent germanium-containing radical, a divalent
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As tRe unsaturated carboxylic acid to be used for producing the above [err]
-ethylenically unsaturated carboxylic acid-nodified rosin, there may be
enuner ated, for exanple, naleic acid, naleic anhydride, fumaric acid,
itaconic acid, itaconic anhydride, <citraconic 5 0 acid, acrylic acid
and nethacrylic acid, In rosins, usually a plurality of resin acids are
contained?lgnﬁﬂnﬁ§1BFﬁﬁriEaﬁéFB;'sanﬁarachGSTnarT%‘acid?opara3$9@hosphoric

nt ai ned ATEREST BEAR! | Edica; nepr mar 18- aci o Posphor i
i hyero- PERRITE acrBORE hr oat WY QIS0 T andERet Fany BFoabi SERE aci d. - For
the metalyfopppngs0 hepksaehed HybBoblf 't '8 hQ1BLEnSUdom ! NgTe MY

be enpl oyed a conpoun
hydrocarbon group having 1 - 20 carbon atoms or a

halogeneted hydrocarbon group having 1 - 20 carbon
atoms.

Concrete examples of Y! include alkylenes, such
as methylene, dimethylmethylene, 1,2-ethylene, dimethyl-
1,2-ethylene, 1,3-trimethylene, 1,4-tetramethylene, 1,2-
cyclohexylene and 1,4-cyclohexylene; divalent hydro-

" carbon groups having 1 - 20 carbon atoms, such as
diphenylmethylene and diphenyl-1,2-ethylene; halogenated
hydrocarbon groups corresponding to halogenated ones of
the above divalent hydrocarbon groups having 1 - 20
carbon atoms, such as chloromethylene; divalent
silicium-containing radicals, for example, alkyl
silylenes, alkylarylsilylenes and arylsilylenes, such
as methylsilylene, dimethylsilylene, diethylsilylene,
di{n-propyl)silylene, di(i-propyl)silylene, di(cyclo—-
hexyl)silylene, methylphenylsilylene, diphenylsilylene,
di(p-tolyl)silylene and di(p-chlorophenyl)silylene, and
alkyldisilylenes, alkylaryldisilylenes and aryldi-
silylenes, such as tetramethyl-1, 2-disilylene and
tetraphenyl-1, 2-disilylene; divalent germanium-contain-
ing radicals corresponding to those in which silicium
atom is replaced by germanium in the above divalent
silicium-containing radicals; and divalent tin-
containing radicals corresponding to those in which
silicium atom is replaced by tin in the above divalent

silicium~containing radicals.
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of asnmetal, such as sodium potassium or nagnesium capab
salt with the rosin. Concrete exanples of such a netal

e of formng a
conpound i ncl ude

ehl orides, nitrates, acetates, sulfates, carbonates, oxides and hydroxi des

of the above-nmentioned netals. For the netal salts of rosi

ns, salts of

sodi um potassi um and magnesium wi th the above-nentioned rosins are
f avour abl e. | t Fax {f the haraupe Rifef & dppkogemt atam, r gsihwirocaghon

di sproportionated, ., h drogeggted and dehydrogenate ones, . wherein
speci al F ™R 31?6’&“9 s%gi ven Yt oC2ERADJr REPM ti?:"%ld ad@ d halagepatethi eti ¢
acid and.dihydropinmaric acid _as well as rivatives ,of these acids. As a
nor e con&ye*"{eloce%%ﬂﬂ egs?u{:hgxarvgi&%, ia‘co%oﬁﬁabﬁgse%tod'f?'r 08Fn q&é’pﬁ%sent ed

by the Tad,0Wi0 JLAE Re T RH 2 dldlPInd bk diip 1 EIERY at ed.

Among those exemplified above for Y!,

divalent

silicium-containing radicals, divalent germanium-

containing radicals and divalent tin-containing

radicals are preferred, wherein special preference is

given * to divalent silicium-containing radicals, in

particular, to alkylsilylenes, alkylarylsilylenes and

arylsilylenes;

Concrete examples of the metallocene (b)
represented by the formula (3) are recited below:
rac-ethylene(2-methyl-1-indenyl)2-zirconium dichloride,
rac-dimethylsilylene(2-methyl-1l-indenyl)}2-zirconium
dichloride,
rac-dimethylsilylene(2-methyl-~1-indenyl)2-zirconium-
dimethyl,
rac~dimethylsilylene-bis(4, 7-dimethyl-1l-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,

rac-dimethylsilylene-bis{4~phenyl-l-indenyl)zirconium
dichloride,
rac~dimethylsilylene-bis(2-methyl-4-phenyl-1l-indenyl)-
zirconium dichloride,
rac-dimethylsilylene-bis{2-methyl-4~{ ¢« -naphthyl)-1-

indenyl}iirconiuﬁ dichloride,



[err] .in
di fferent

cycl oal kyl or aryl group. Concrete exanples of the alkyl group include
ing 1 - 8 carbon atons, such as nethyl, et hyl, n-propyl,

n-butyl, i-butyl, t-but pentyl, heptyl and octyl, wherein
aims ot e 1

t hose hav
| - propyl,
t hey may
hal ogen.
having 5
wherein t
al koxy an
havi ng 6
t hey may

which Rerr], Rerr] and Rerr] nmy be identical wth

fromeach ot her and denote each hydrogen atom or an al kyl,

?hﬂ:ﬁ-ﬁh{ ne ( garmaphythybl+bxy and

the cycloal kyl group include those

or

ret | es
- iiﬁ? §%&9Pi&?%@%l§ﬁﬁwﬂyl cycl ohexyl and cycl oheptyl,

ﬁal ogen%ncf@%ﬁ%;yaln%#% Fhﬁc‘ﬁ‘f% %OX@L ca[ lﬁggl

-1 bR PR G0 B SHA Ssigdeny! . tolyl and naphthyl, wherein

have substltuent(s)
According to the present invention, it is also

possible to use metallocenes represented by the general
formula (4) given below, as the metallocene (b).
LIM2EZ,  eseenn (4)

in which M* is a metal of Group 4 or of the lanthanide
series of the periodic table, L' denotes a derivative
of non-localized w -bonding group, which provides the
active site of the metal M? with a captive geometry,
and the two Zs represent each, independently of each
other, ﬂydrogen atom, a halogen atom, a hydrocarbon
group having 20 or 1less carbon atoms, a silyl group
having 20 or less silicium atoms or a germyl group
having 20 or less germanium atoms. |

Among these metallocenes (b) represented by the
formula (4), preference is given to those expressed by
the following general formula (5):

Wl———y1

/[ /

Cp M3 ...... (5)
~(zhy,

in which M* is titanium, zirconium or hafnium, Z%' has
the same meaning as Z in the general formula (4), Cp
denotes a cyclopentadienyl group, a substituted cyclo~
pentadienyl group or a derivative of these groups,
which is bound to M®* by =x -bonding in a n ®-binding

form, W' represents oxygen atom, sulfur atom, boron
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such.as h
repr esent
Rierr] de
wherein s
| - propyl

of such a
crystalli
formul a

acid. The
t et rahydr

ydroxyl, carboxyl, al koxy and hal ogen. Anong the conpounds

ed by the general fornmula (12), those in which Rerr], Rerr] and

note each an identical or different al kyl group are preferred,
peci al preference is given for those in mhich Rl err] denotes
and Rlerr] and Rlerr] stand each for et hyl . Met al

atemp &I EBr PA§ReRE0RE aG%Q}tRerJ-@r"feftﬁ’@ctpe#’eﬂdl‘? nERrBAS; ﬁ§

salts
t he

t |t th by, t h
frpdhal eontasatng "SpRBTaN TELARERE GRAL O , 15, R o RBRb et

Sgggggggﬂg{: opi £560L5d g%,totasp@glggm%r b QL' (481 £udlcn 3
is permissible that a condensed ring may be formed from
W! and V' or from Cp and W!.

Preferred examples of the group represented by
Cp in the general formula (5) include cyclopentadienyl,
indenyl, £fluorenyl and saturated derivatives of them.
They form a ring together with the metal (M?). Each
carbon atom in the cyclopentadienyl group may be
substituted by one and the same or a different radical
selected from the group consisting of halogen radicals,
hydrocarbyl radicals, substituted hydrocarbyl radicals
in which one or more hydrogen atoms may be replaced by
a halogen atom, and hydrocarbyl-substituted metalloid
radicals, wherein the metalloid is selected from the
elements of Group 14 of the periodic table. Here, one
or more of the substituent groups may build up together
a fused ring. At least one preferred hydrogen
substitution-permissible hydrocarbyl or substituted
hydrocarbyl group in the cyclopentadienyl group has 1 -
20 carbon atoms and includes one or more linear or
branched chain alkyl groups, one or more cyclic
hydrocarbon groups, one or more alkyl-substituted cyclic
hydrocarbon groups and/or one or more aromatic and
alkyl-substituted aromatic groups. Preferable organo-
metalloid groups contain one or more mono-, di- and
trisubstituted organometalloid groups of elements of
Group 14 of the periodic table and each of the

hydrocarbyl groups has 1 - 20 carbon atoms. Concrete
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by subjecting a natural rosin to a disproportionation or to a
dehydrogenation, followed by a refining treatnent. A netal salt of the
conmpound represented by the general formula (12) nay be expressed by the
following general fornmula (13). [err] in which Mrepresents a netal ion of
a valency of 1 - 3, Rerr], Rerr] and Rerr] are the sane as those given
in the gerexamples or ol aprefeérpbleandrgamomedadilesid group ntimyelude

correspondln to the valency of M In the general fornula (13),
repr esent st¥ é%@ﬁh¥ﬂs+¥ﬂﬂhavuuf%?%@#¥#ﬁ%1¥#r1 . Fthyidinetheleidibs of

pot assi omAe IR O Lot - ceRear e oA T o petryiiflpneyi ‘Tl

exanpl e, g PRIV | 'mpﬁaﬂgféhm,C%&%ﬁ&&g%&fm 3 | R ARk ggRe: and 5

germyl.

Concrete examples of the group Z! in the general
formula (5) include hydrido, halo, alkyl, silyl, germyl,
aryl, amido, aryloxy, alkoxy, phosphido, sulfido, acyl,
pseudohalides, such as cyanido and azido, and
acethylacetonato as well as combinations of them
wherein such combinations may' be composed of identical
and/or different groups.

For the metallocenes (b) represented by the
general formula (5), especially those represented by

the following general formula (6) are preferred:

E

Rl4 | M4/

RlS

In the formula (6), M* has the same meaning as
M* in the formula (5), V* may stand either for the group
-0-, -8-, -NR!7"- or -PR!7- or for a neutral ligand of a
two-electron doner selected from the group consisting
of OR!7", SR'7, N(R'7), and P(R'7),, wherein R!7 denotes
hydrogen atom, an alkyl, aryl, silyl, halogenated alkyl
or halogenated aryl having 20 or 1less atoms of the

elements other than hydrogen, or, further, may form a
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trivalent netal ions of, for exanple, alum numand so on. Anong them
nonoval ent and dival ent netal ions are preferable and especially ions of
sodi um potassi um and magnesi um are preferred. Anong the salts
represented by the general fornmula (13), those in which Rerr],

Rlerr] and Rerr] represent each an identical or different alkyl group and
t hose in a@ndensed s winmndogetheryawéth naretbesn Bl'e @ref Witld, Rivher ei n
special preference is given for those in which R err] represents i-propyl,
Rerr] anke¥¢ered E‘Pa%gt%q%r met hyl and those in which Mis an ion of

RLerr] ropr osent s - propyl OB ] G RGr o e ol SRRy "and M.
L5k PSSR L, TROBEERI ok (OMED, S e, et super of
C(R*2),8i(R'®),, Ge(R*®*),, BR!'®* or B(R!'®),, wherein R!®

has the same meaning as R!’ given above.

In the formula (6), R'* -~ R!®* may stand each,
independently of each other, for hydrogen atom or for a
radical of alkyl, aryl, silyl, germyl, cyano or halo,
which has 20 or less atoms other than hydrogen, or a
combination of such radicals, such as alkaryl, 'aralkyl,
silyl-substituted alkyl, silyl-substituted aryl,
cyanoalkyl, cyanoaryl, haloalkyl or halosilyl, wherein
it 1is possible that one or more pairs of adjoining
groups of R'* =~ R'* may form a hydrocarbyl ring
condensed with the cyclopentadienyl moiety.

Z* in the formula (6) may represent a hydrido
or may stand for a radical selected £from the group
consisting of halo and radicals of alkyl, arylsilyl,
germyl, aryloxy, alkoxy, amido and silyloxy having 20
or less atoms of the elements other than hydrogen, as
well as combinations of them (for example, alkaryl,
aralkyl, silyl, substituted alkyl, silyl-substituted
aryl, aryloxyalkyl, aryloxyaryl, alkoxyalkyl, alkoxy-
aryl, amidoalkyl, amidoaryl, siloxyalkyl, siloxyaryl,
amidosiloxyalkyl, haloalkyl and haloaryl) and neutral
Lewis bases having up to 20 atoms of elements other
than hydrogen.

When V2 in the metallocene (b) represented by

the formula (6) is a neutral two-electron-~-donating
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As the salts represented by the general fornmula (13), there may be
enunerated concretely, for exanple, netal salts of dehydroabietic acid,
such as [|ithium dehydroabi et at e, sodi um dehydr oabi et at e,
potassiunldehydroabietate beryl |l ium dehydroabietate magnesi um

dehydr oabi et at dr oabi et , Zi hydr o- t at d

a1 um num ASRGARea s PRRATRE. BREresrosfotd Ci e IRPRETEe] PRl a (12)
b t th t b I

Formil a (%?%ftﬁﬁteaégga% 2%, ik cirfﬁéﬁ%ﬁﬁﬂﬁné L

per se. Fgg gxafmk® ol al R¢gheFP8YRGoRELL he general fornula (13) is a netal

dehydroabi etate, this can be produced by reacting a conpound of
correspondi ng netdnh Wihe5 thetallocene (b) represented by the
formula (6), it is preferable that at least one among
R'® - Rte¢, Z2, R!'7 and R!'* constitutes an electron
donating moiety and, in particular, that V¥ is an amido
or a phosphido corresponding to =-NR!?-~ or -PR!?- wherein
R'®* represents an alkyl having 1 - 10 carbon atoms or
an aryl having 6 - 10 carbon atoms.
Among the metallocenes (b) represented by the
formula (6), those amidosilane and amidoalkanediyl

compounds which are represented by the following

general formula (7) are preferred.

R22
l\/lwa(Rm)g ]lll\\ N___Rzg
RS | 5"
M\\\ ..... (7
RS (23 )z
Rred

In the formula (7), M®* is titanium, zirconium
or hafnium bound to the cyclopentadienyl group by a 5 ®
bonding, R2° - R?® represent each, independently of
each other, a radical selected from the group
consisting of hydrogen and radicals of silyl, alkyl and
aryl each having up to 10 carbon atoms as well as
combinations of them or adjoining pair(s) among R22 -
R?®* may form a hydrocarbyl ring condensed with the

cyclopentadienyl moiety, W* stands for silicium atom or



dehydroabietic acid represented by the follow ng general fornmula (14) in a
manner known per se. [err] CH3 COOH The nucl eating agent (D) based on rosin
can be used alone or in a conbination of two or nore thereof. For exanple,

two or nore salts represented by the general fornula (13) in which R err]

to Rl err] denote one and the sanme group for all salts and Mis different or
in whi ch Sarhenstatem. agdngemrasentsy ydrido  erdstpadsntfaret deddlohe salts
and Mis comon thi&gbetwee can Qe used in,  conbinatjon. For the nucleating

n
agent (D) WastR Shk¥dsi ATHLY BRELIEE¥s AT RIKCOXHEBERI LAY FP ndCessari | y

be net al | t r 0SJ but part of the rosin nucleating agent may remain
W t hout b ?h&%gh%ﬁﬁﬁéﬁTﬁTno salt. Thus, a rosin nucleating agent having a

content of 5 - 10Ggf byrH€ dhdraPISceidd! V(B -rdPPedbiiVede! 8§t Rhe
formula (7)), those in which R2? stands for methyl,
ethyl, propyl, butyl, pentyl, hexyl (inclusive of
isomers), norbornyl, benzyl or phenyl, RZ2? - R2® denote
each, independently of each other, hydrogen atom,
methyl, ethyl, propyl, butyl, pentyl, hexyl (inclusive
of isomers), norbornyl or benzyl and 2Z* denotes chloro,
bromo, iodo, methyl, ethyl, propyl, butyl, pentyl,
hexyl (inclusive of isomers), norbornyl, ©benzyl or
phenyl are preferred. Also, metallocenes in which
groups among R?*? - R?® form a condensed ring and in
which the cyclopentadienyl moiety constitutes indenyl,
tetrahydroindenyl, fluorenyl or octahydrofluorenyl ring
are preferred. _

Concrete examples =of the metallocenes (b)
represented by the formula (7) include (t-butylamido)-
dimethyl (tetramethyl— 5 ®-cyclopentadienyl)silanetitanium
dichloride, (t-butylamido) (tetramethyl— 5 ®-cyclopenta-
dienyl)-1, 2-ethanediylzirconium dichloride, (tert-
butylamido) (tetramethyl-5 ®~cyclopentadienyl)-1, 2-ethane-
diyltitanium dichloride, {methylamido) (tetramethyl-n °~
cyclopentadienyl)-1, 2-ethanediylzirconium dichloride,
(methylamido) (tetramethyl-5 % -cyclopentadienyl)-1, 2-ethane
diyltitanium dichloride, (ethylamido) (tetramethyl-5 -
cyclopentadienyl )methylenetitaniom dichloride, (t-butyl-
amido)dimethyl (tetramethyl- g ‘-cyclopentadienyl)silane-'

zirconium dibenzyl, (benzylamido)dimethyl (tetramethyl-

32



rosin metal salt may be used. For exanple, those in which the salt
represented by the general formula (13) is contained in an amunt of 5 -
100 % preferably 10 - 100 % based on the total weight of the nucleating
agent conposed of the conpound represented by the general formula (12) and
the salt represented the general fornmula (13), may be enpl oyed. Her e,
those in WA c‘r‘F%C opemémlzﬂlmﬁht@ntmo 05 dichloapidenl ent g one

Formi a ( 109epeipiararidm dlnehar bt et eamabiyt ol apantatien: 3. 5 -
baent (D) “%’3%‘%1 BELe e G NBRTL by bl gnt of the sumof the
conponents (A) andaéddrding to the present invention, the
followings may also be used for the metallocene (b):
Ethylene[2-methyl-4(9-phenanthryl)}-1-indenyl](9-£fluorenyl)
zirconium dichloride
Ethylene[2-methyl-4(9-phenanthryl)-1l-indenyl](2, 7-dimethyl
~9-fluorenyl )zirconium dichloride
Ethylene[2-methyl-4(9-phenanthryl)-1-indenyl](2,7-di-tert-
butyl-9-fluorenyl )zirconium dichloride
Ethylene(2-methyl-4, 5-benzo~1-indenyl ) (9-fluorenyl)zirco-
nium dichloride |
Ethylene(2-methyl-4, 5-benzo-1-indenyl) (2, 7-dimethyl-9-flu-
orenyl)zirconium dichloride
Ethylene(2-methyl-4, 5~-benzo-1l-indenyl) (2, 7-di-tert-butyl-
9-fluorenyl )zirconium dichloride
Ethylene(2-methyl-q -acenaphtho-l-indenyl)(9-fluorenyl)-
zirconium dichloride
Ethylene(2-methyl-ga -acenaphtho-l-indenyl) (2, 7-dimethyl-9-
fluorenyl)zirconium dichloride
Ethylene(2-methyl-q -acenaphtho-1l-indenyl) (2, 7-di-t-butyl-
9-fluorenyl)zirconium dichloride
Dimethylsilylene[2-methyl-4(9-phenanthryl)-1-indenyl](9-
fluorenyl)zirconium dichloride
As others, those in which zirconium in the
above-exemplified zirconium metallocenes is replaced by
titanium or by hafnium may also be exemplified.
As to the method for preparing the metallocenes

(b), reference may be made to, for example, Japanese
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For the nucl eating agent (D) based on organi ¢ phosphorus conpound, there
may be exenplified those which are represented by the foll owm ng general
formula (15). [err] in which R err] denotes oxygen atom sulfur atomor a
hydr ocar bon group having 1 - 10 carbon atons, R err] and R err] denote each

Rlorr] andeREEF: fﬂﬁ%dréf%?ﬁ-ﬁ@ﬁ% T e o A

of the pa e n err], HRerr] with another R err] and
pRecRkoRpl WisB12na00T)

bot h R[err W|th err] bou d together to formaring, Mis a netal
having a val ency gbrl tl@eanﬁ\eftallioéénbme@?f Ofot - prodeRigieet etraanyl es
of the conpound represented 5

ethylenic copolymer (A) and the ethylenic polymer (B)

which contain the copolymerized aromatic wvinyl compound,

those represented by the general formula (4) are |
.preferred particularly in view of the polymerization

activity and +transparency, rigidity, heat resistance

and shock resistance of the formed product. The

metallocenes (b) may be used alone or in a combination

of two or more of them.

The metallocenes (b) to be used according to
the present invention may be diluted with a hydrocarbon
or halogenated hydrocarbon diluent upon its use.

Now, the description is directed to the organic
aluminum oxy-compound (¢) and to the ionized ionic
compound {d) to be used for preparing the metallocene
catalyst (a).

As the organic aluminum oxy-compound {c) +to be
uéed according to the present invention, known
aluminoxanes and those benzene-insoluble organic
aluminum oxy-compounds which are exemplified in Japanese
Patent Kokai Hei-2-78687 A (corresponding to US Patent
No. 4,990,640) may be used.

These known aluminoxanes (c) are represented by
the following general formulae (8) and (9):

(OAl),——OAlLl(R2% ),
PP (8)
Rze

(R?°%).AL
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by the general formula (15) include sodium 2.2'-
nmet hyl ene- bi s(4, 6-di -t-butyl phenyl) phosphat e, sodi um

2,2 -ethylidene-bis(4,6-di-t-butyl phenyl) phosphate, |ithium

2, 2" -net hyl ene- bi s(4, 6-di -t-butyl phenyl) phos- phate, [lithium

2,2 -ethylidene-bis(4,6-di-t- butyI phenyl ) phosphat e, sodi um

2,2' -ethylidene-bis(4-i-propytr=6—t=—"butytphenyty phosphat e, lithium
2,2 -net hyl ene-bi s(4- nmethyl -6-t-butyl phenyl) phpsphat-e,- - i¢%) um

2,2' -met hyl - ene- bi s(4- ethyl—6-t- pORAY} Lhemy)—— phosphat e, cal ci um
bi s[ 2, 2" -thi o-bi s(4-nethyl - 6-t-buty| phenyl ) phosphate], cal cium
bis[2,2"-thio-bis(4-ethyl-6-t-butyl ,phenyl ) phosphate], cal ci um

bi s[2,2' -t hio-bis(4,6-di-t-butyl- %enyl ) phosphate], mnagnhesium

bi S[2,2: - thi o-bi S(fa6he lakwey! BBeil hephosphaied @e)gneawmpss[az 2
-thio-bis- (4-t-octyl phenyl) phosphat e], sodi um butyl i dene-

bi s( 4, 6- dingditydgtiamy | )growhmos phadle, as S(mbtmyl,Z, Zthxd,y| -propyl or
i dene- bi s(4, 6-di -t -but hyl phenyl) phosphate, sodium2,2'-
butyl, wherein preference is given for methyl and
ethyl, especially for methyl, and m is an integer of 2
or greater, preferably of 5 - 40. |
... Here, it 1is alsc possible that the aluminoxane .
{c) be composed of mixed alkyloxyaluminum units composed
of an alkyloxyaluminum unit represented by the formula-
[OAL(R27)] and of an alkyloxyaluminum unit represented
by the formula [OAl(R?#)], wherein R27 and R2%® are each
a hydrocarbonyl group which may be different from each
other and may stand for those given for Rz¢.

The aluminoxane (c) can be prepared, for
example, by the methods given below and is obtained
usually in a form of solution in a hydrocarbon solvent:
(1) To a suspension of a salt containing adsorbed
moisture or water of cristallization, such as hydrated
salt of magnesium chlo;'ide, copper sulfate, aluminum
sulfate, nickel sulfate or cerous chloride, in an
aromatic hydrocarbon solvent, an organcaluminum
compound, such as trialkylaluminum, is added to cause
reaction with water and recovering the reaction product
as a solution in the solvent.

(2) An organoaluminum compound, such as trialkyl-
aluminum, is reacted directly with water (ligquid water,

ice or steam) in a suitable aromatic hydrocarbon
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t - octyl met hyl ene- bi s(4, 6-di net hyl phenyl) phosphat e, sodi um
2,2'-t-octyl met hyl ene-bi s(4, 6-di -t-butyl phenyl) phosphat e, cal ci um
bi s[ 2, 2' - net hyl ene-bi s(4, 6-di -t- butyl phenyl) phosphate], nagnesium
bi s[ 2, 2' - net hyl ene- bis(4,6-di-t-butyl phenyl) phosphate], barium
bi s[2,2'- nethyl ene-bis(4,6-di-t-butyl phenyl) phosphat e], sodi um
2, 2" - met hypodventi,s ( 45%eR hyps6- bepaepepherfgluene phoziiek e, eSbear uner
i e PSR G~ DAY IS ke, ceaBlHR
2. 2" - of ny PEEREE. S (RS ARG, WALHEES 10 RO e B phat o, . Sodi um 2. 2
U TS O, A, SRR, gt A -
aluminum, is reacted with an organotin oxide, such as
dimethyltin oxide or dibutyltin oxide, in a suitable
hydrocarbon solvent, such as decane, benzene or toluene,
to form a solution of the reaction product in the
solvent, which is recovered.

As the solvent used in the preparation of the
aluminoxane ({c¢), there may be exemplified aromatic
hydrocarbons, such as benzene, toluene, =xylene, cumene
and cymene; aliphatic hydrocarbons, such as pentane,
hexane, heptane, octane, decane, dodecane, hexadecane
and octadecane; alicyclic hydrocarbons, such as
cyclopentane, cyclohexane, cyclooctane and methylcyclo-
pentane; ethers, such as ethyl ether and tetrahydro-
furan; petroleum cut £fractions, such as kerosene and
gas oil; and bhalogenated hydrocarbons, such as the
chlorinated or brominated products of the hydrocarbons
given above. Among these solvents, especially aromatic
hydrocarbons are preferred.

For the ionized ionic compound (d), there may
be exemplified Lewis acids, ionic compounds, Dboranes
and carboranes. Such ionized ionic compounds (d) are
given in the 1literatures, for example, Japanese Patent
Kohyo Hei-1-501950 (corresponding Us Patent Nos.
5;198,401, 5,278,119, 5,384,299, 5,391,629, 5,407,884,
5,408,017, 5,470,927, 5,483,014, 5,599,761 and
5,621,126), Japanese Patent Kohyo Hei-1-502036
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si um-. 2, 2' - et hyl i dene- bi s(4, 6-di -t-butyl phenyl) phos- phate, cal ci um
bis[2,2' -ethylidene-bis(4,6-di-t-butyl- phenyl) phosphate], nmagnesium
bi s[2,2' -ethylidene-bis- (4,6-di-t-butyl phenyl) phosphat e], barium
bis[2,2'- ethylidene-bis(4,6-di-tert-butyl phenyl) phosphat e],
al um num tris[2,2' -nethyl ene-bis(4,6-di-t-butyl -Ehenyl ) phosphate],
al umi num {(corsesppnddng | i Yene P8 ,6-Ns ¢ - Bul§BphBhyl ) Sp98u4éle] and
m xtures of two or. nore of them Anon t hem  sodium
2. 2" - ot hpl-2Ad- 0280, .84, 2961t 1518y 152%hoSp e 017 - pr 8+ 470682 7as
preferred_nugl.eati.ng agent )&q; on organophosphate, th
" represent édgglgya’tstlhe Io%:’)r? Zﬁgr)al f(b’%%ﬂ'%sfm) §ﬁ§§n§e eggﬁﬁﬁiisfieq.
Lerr] in wRijch Rigydols deRlaedbeliad HOMpdtehthy WooCakDeR 197084 havi ng 1
- 10 carbon atons,” Mis a netal atomhaving a valency of "1°-"37and’n is an
| nt eger Ohei—S-ii-TmrE{t&z@é%ﬁﬂrﬁﬂg tUze Datlepdt | %.aggr}tZZGQ)SOO),
Hei-3~207703 (corresponding US Patent No. 5,387,568),
Hei-3-207704 (corresponding US Patent Nos. 5,519,100
and 5,614,457 ) and US Patent No. 5,321,106.

Examples o0f the Lewis acid to be used as the
ionized ionic compound (d) include compounds represented
by the formula BR: (R may be identical with or different
from each other and may stand for fluorine or a phenyl
group which may have substituent group(s), such as
fluorine, methyl and trifluoromethyl), for example,
trifluoroboron, triphenylboron, tris(4-fluorophenyl)-
boron, tris(3,5-difluorophenyl )boron, tris(4-fluoro-
methylphenyl )boron and tris(pentafluorophenyl )}boron.

The ionic compound to be uaed as the ionized
ionic compound (d) may be a salt composed of a cationic
component and an anionic component. The anion
functions to stabilize the transition metal of the
metallocene by building up an ion pair when reacted
with the metallocene (b). For such an anion, anions of
organoboron, organoarsene and organoaluminuam are
enumerated, wherein an anion of relatively Dbulky
geometry permitting stabilization of <transition metal
is preferred. For the cation, metal cations,
organometallic cations, carbonium cations, oxonium

cations, sulfonium cations, phosphonium cations and

ammonium cation are enumerated. More specifically,

37



based on organophosphate represented by the general formula (16)

I ncl ude sodium bis(4-tert-butyl phenyl) phosphate, sodium

bi s(4- met hyl phenyl ) phosphate, sodi um bi s(4-ethyl phenyl) phosphat e,
sodi um  bis(4-i-propyl- phenyl) phosphat e, sodi um

bi s(4-tert-butyl phenyl) phosphate, sodium bis(4-tert-octyl phenyl)
phosphat e trpphesyilearbenism . (eakion, y| brtPytyl- pABBeRium  catdogi,um

bi s(4-ter{-putyl phenyl hgosphat e, . magnesj um bi s(4-tert- 5 8

buty! phond NG mBaBl c . ot LGRS (B o FePEOEERBN A3t IR pREEC,

al um num Qg§é§-#%rt-butylphenyl) phosphate and m xtures of two or nore
of them RABAG T em sodium bi s(4-tert-butyl phenyl) phosphate is preferred.

As the nucl eat | ngA?.g,regu | (@hea?sedisﬁiéort@éﬂouﬁdpser{a%&@senbs%m the

foll owi ng general a (17
containing moiety as anion are preferred. Concretely,

trialkyl-substituted ammonium salts, N,N-dialkyl-
anilinium salts, dialkylammonium salts and triaryl-
phosphonium  salts are exemplified for the ionic
compound.

As the trialkyl-substituted ammonium salt,
there may be enumerated, for example, triethylammonium
tetra(phenyl )borate, tripropylammonium tetra(phenyl )~
borate, tri(n—bﬁtyl)ammonium tetra(phenyl )borate and
trimethylammonium tetra(p-tolyl)borate.

As the N,N-dialkylanilinium salt, there may Dbe
enumerated, for example, N,N-dimethylanilinium tetra-
{phenyl )borate.

As the dialkylammonium salt, the:e may be
énumerated, for example, di(n-propyl)ammonium tetra-
{pentafluorophenyl )borate and dicyclohexylammonium
tetra(phenyl )borate.

As the triarylphosphonium salt, there may be
enuemerated, for example, triphenylphosphonium tetra-
{phenyl)borate, tri(methylphenyl )phosphonium tetra-
{phenyl)borate and tri(dimethylphenyl)phosphonium tetra-
(phenyl )borate.

As the ionic compound, there may further be
enumerated triphenylcarbenium tetrakis(pentafluorc-
phenyl )borate, N,N-dimethylanilinium tetrakis(penta-

fluorophenyl)borate and ferrocenium tetra(pentafluoro-
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may e exenplified. [err] in which the two R err]s may be identical with or
different fromeach other and denote each hydrogen atom or a hydrocarbon
group having 1 - 10 carbon atons. Concrete exanples of the nucleating agent
based on sorbitol represented by the general formula (17) include

1, 3, 2, 4-di benzyl i dene sorbitol, 1, 3-benzylidene- 2,4-p-nethyl benzylidene
sor bi t ol ,phenyl Yeopgtedene- 2, 4-p- et hyl benzyl i dene sorbitol,

1, 3-p- nethylbenzylldene % 4- benz I|dene sorbltol
et hyl benzy|#%efBe2. ?Iﬁéﬁij? © ke, peed as the ionized

ct i GEPRERES, AL Ehe fﬂ}? %%ﬁascﬁca%o%&r%gw'uso ve
ég%?g benzyl - idene) sor bi t ol
ép et enzyl i dene) sorbitol,

|(;)mb¢555waﬁ@ng)|dene) sorbltol
-(p-i-propyl benzylidene) sorbitol, 1,3,2,4-

tyI iy | defie) sushr biagmilon 1as8, Zois pt X pirs~-mityl yammonium]

f\www_oowwoo

-P-
- p-
-p-€
2, 4-
2, 4-
2, 4-
2,4

QR RPrRPRPRPRPRP}
c choxl

i (p-n-b

nonaborate and bis[tri(n-butyl)}ammonium] decaborate

Salts of metal borane anions, such as tri(n-butyl)-
ammonium bis{dodecahydridododecaborate)cobaltate(III)
and bis[tri(n-butyl ))ammonium] bis{dodecahydridododeca-
borate)nickelate(III).

As the carboranes to be used as the ionized
ionic compound (4), there may be enumerated, for
example, salts of such anions as 4-carbnonaborane(l4)
and 1,3-dicarbnonaborane(13); and salts of metal
carborane anions, such as tri(n-butyl)ammonium bis{(nona-
hydrido—l,3fdicarbncnaborate)cobaltate(III) and tri(n-
butyl ammonium bis(undecahydrido-7, 8-dicarbundecaborate)
ferrate(II1I).

These ionized ionic compounds (d) may be used
alone or in a combination of two or more of them.

The metallocene catalyst {(a) to be used
according to the present invention may contain on
requirement, in addition to the components (b)), {(c) and
(d) given above, a further component (e) of an
organcaluminum compound given below.

As the organocaluminum compound (e) to be used
on requirement according to the present invention, for
example, the organocaluminum compounds represented by

the following general formula (10) may be enumerated.
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enzylidene) sorbitol, 1,3,2,4-di (p-t-butyl benzylidene) 5 9 sorbitol,
,2,4-di (2', 4" -di net hyl benzyl i dene) sorbit- ol, .
; 3,2, 4-di (p- met hoxybenzyl i dene) sorbitol, 1,3,2,4- di(p-ethoxybenzylidene)
orbitol, 1,3-benzylidene-2,4-p- chlorobenzylidene sorbitol,
- p-chl orobenzyl i dene- 2, 4:_ hen | dene ~sorbitol,

chl or obenzyl i dene- 2, 4(%- )r?é%/ I-i}enzyl i derie * It ol ,

- p- ! !

- p- chl bepzyly depe-2,4- p-e Li dene sorbitol, _

b et o b QBT 2%, B CHYrdBaRbon cereve” BeripeL 1 - 15

- - et hyddyaqy | atbﬂgpe-&&&mfrg_benzyl c3e80n KUk ! 0% denotes

, 2,4-di (p- chlorobenzylidene) sorbitol and mXxtures of two or nore of
AonglogéfMatohn o2, RydirBgenY ladtdanean®OnbiilOlan integer of

, 2, 4-di (p- net hyl benzyl i dene) sorbitol, 1,3, 2,4-di(p-

yl benzyll i<déhe) sorbitol, 1, 3-p-chlorobenzylidene-2,4-

O e e e e e e el N e =
SWOWWWWWWT WWS

The hydrocarbon group having 1 - 15 charbon
atoms for R*° may be, for example, alkyl, cycloalkyl or
aryl and, concretely, methyl, ethyl, n-propyl, isopropyl
or isobutyl.

Concrete examples of such an organocaluminum
conipound (e) include the followings:

Trialkylaluminums, such as trimethylaluminum,
triethylaluminum, triisopropylaluminum, tri-n-butyl-
aluminum, triisobutylaluminum and tri-sec-butylaluminum;
alkenylaluminums, such as those represented by the
general formula (i-C,H,; )xAl,(CsH,,)z, in which x, y and
z denote each a positive integer wherein z = 2x, for
example, isoprenylaluminum; dialkylaluminum halides,
such as dimethylaluminum chloride and diisobutylaluminum
chloride; dialkylaluminum hydrides, such as diiso-
butylaluminum hydride and so on; dialkylaluminum
alkoxides, such as dimethylaluminum methoxide and so on;
and dialkylaluminum aryloxides, such as diethylaluminum
phenoxide and so on.

It is permissible to use, as the organocaluminum
compound (e), also the compounds represented by the
following f.ormula {(11):

(R®!),AL(R®*? )5 -, seeeeee (11)
in which R*' has the same meaning as foregoing R2°, R®°

is a group of -OR*?, -OSi(R*?);, -OAl(R**),, -N(R%®%:),,



p- met hyl benzyl i dene sorbitol, 1,3,2,4-di(p-chlorobenzyl- idene) sorbitol
and m xtures of two or nore of themare preferred. It is particularly
preferable to add 0.1 - 5 parts by weight and, nost preferably, to add 0.1
- 2 parts by weight of the nucl eati ng agent (D) based on sorbitol to 100
parts by wei sum__of the conponents (A)_ and As_t he

ht
nucl eati ng™ %’bgm“ 24%) °rt héﬁ‘@'ﬁﬁﬁlﬂ@ser}pl D 1§t pepumberyp séi ts B Cutvl
aromatic c bx lic @glds sych alum 8tgenz atet, alumnum t-buty
b te, WREEFIR, RE o h AP Ry
R s g g
t hi ophenecar %?SII ate dpf’ yrro ecar };ﬁ
i norgani c derbeas i MyRERYErS, atofh en'iettnarllc S8y Pe QEBb%Eih F%hé?ﬁb

i ngredient to be used accordi ng tothe 6 0
or trimethylsilyl and R®*® and R*’ represent each methyl
or ethyl.

The followings are concrete examples of such an
organoaluminum compound (e):

(Cz2H; ):A1[OSi(CH; )3 ]
(iso-C,Hy )oA1[OSi(CH,; )s ]
(CaHs )2 AL[OAL(CyHs )2 ]

(CHg ) AI[N(CzHs )2 1

(C2H;s ): AL[NH(CH; ) ]
(iso-C,Hy ), AL[N{Si(CH; )s }2]

The metallocene catalyst (a) to be used
according to the present invention may be a solid
catalyst having at least one of the above-mentioned
components (b), (c¢), (d) and (e) supported on a fine
particulate carrier.

The metallocene catalyst (a) may also be a
prepolymer-catalyst composed of a fine particulate
carrier, the component (b) and the component (¢) [or the
component {(d)] and a polymer or a copolymer produced by
a preliminary polymerization, with, if necessary,
prossible incorporation of the component (e).

The fine particulate carrier to be used in the
solid catalyst or in the prepolymer-catalyst may be a
granular or a fine particulate solid of an organic or
inorganic compound having a particle size of 10 - 300

p m, preferably 20 - 200y m.



present invention, every correspondi ng substance can be used so |long as the
mat eri al properties of the forned product obtained therewith are wthin
a generally acceptabl e range, wherein such a substance as bringi ng about a
product in which material properties are all within the favorable range is
preferred. However, those substances which bring about material properties
for certain param¥iadr s thie hilnomganigy ocgisirdierangPoriotse oxides b&ney out of

such favorabl e range though within a geperal I%maccept abl e range may al so be
used faVOIP&FIfﬁnIeﬁI(' t IRE YR neFORGTBER « PEAMBLES, diRGLVEE  SHO2pr esent

i noor por aPdaOscuciitie BFREr Rk e BrPracki?r oPOpc A AR Fubs 3eC
heat stabijehierag alixthbsC of 2gRGL, sull & | 89O IMg029%10, /159, ,0! ocki ng
5iQ, /TiO,, Si0,/V,0,, Si0,/Cr;0, and SiO,/Ti0O./MgO.
Among them, those in which at least one selected from
the group consisting of 8i0, and Al,0, is the principal

constituent are preferred.

The inorganic carrier may contain a small
amount of one or more of carbonate, sulfate, nitrate or
other oxide, such as NazCOS; K.CO;, CaCO,, MgCO;,
Na,S0,, Al,(SO,)s, BasO,, KNO;, Mg(NO;)., Al(NOs)s,
Na, 0, K;0 and Li;O.

While the properties of the fine particulate
carrier may be variable for each specific carrier and
in accordance with the method of preparation thereof,
those which have a specific surface area of 50 - 1,000
m* /g, preferably 100 - 700 m®*/g and a pore volume of
0.3 - _2.5 cm® /g are preferred. The Ffine particulate

| carrier may , 1f necessary, be calcined at a temperature
of 100 - 1,000C, preferably 150 - 700C for practical
use.

For the fine particulate carrier, there may
further be enumerated granular or fine particulate
solid materials of organic compounds having particle
sizes in the range of 10 - 300 m. Such organic fine
particulate carriers may be, for example, homo- and
copolymer resins constituted mainly of an ¢ -olefin
having 2 - 14 carbon atoms, such as ethylene, propylene,

l-butene or 4-methyl-l-pentene, and homo- and copolymer

4 2



agent., lubricant, pignents, dyestuffs, plasticizers, an antiaging agent,
hydr ochl ori c aci d- absor ber and anti oxydant. For other resins,
pol ypropyl ene and el astoners based on styrene (for exanple, SEBS, SBR and
hydr ogenat ed products of them nay be exenplified. The copol yner
conposition according to the present invention can be produced by known

net hods, fEesER@np| eonshitatedemabpby, 19£f  vinylgxgirhexapeni IE t he
conmponent s ﬁA% and (B) are nmechanically blended or nelt-kneaded together
with ot herS ents to be bl ended on requirenent, by neans of, for

B by oSBT e etnylullEL S LED (h Sspponent
sui tabl e sphyente{hPlet@NPgh1yhed 0CqEIONSystHgh 26hé 1 metallocene
catalyst (a), ethylene and aromatic vinyl compound
and/or an g« -olefin are subjected to copolymerization
usually by a solution polymerization or a slurry
polymerization in a 1liquid medium in the presence of
the metallocene catalyst (a).

For such a liquid medium, hydrocarbon solvents,
for example, aliphatic hydrocarbons, such as pentange,
hexane, heptane, octane, decane, dodecane and kerosene,
as well 'as their halogenated derivatives; alicyclic
hydrocarbons, such as cyclohexane, methylcyclopentane
and methylcyclohexane, as well as their halogenated
derivatives; and aromatic hydrocarbons and their
halogenated derivatives, such as benzene, toluene,
xylene, ethylbenzene and chlorobenzene, may be employed
solely or in a combination.

It is also possible to produce the ethylenic
copolymer {A) or the ethylenic polymer (B) by subjecting
ethylene and an aromatic vinyl compound and/or an a -
olefin to copolymerization = by a vapor phase
polymerization in the presence of the metallocene
catalyst (a). Here, a solid catalyst in which the
metallocene (b) 1is supported on a fine particulate
carrier is used especially favorably as the metallocene
catalyst (a).

The copolymerization of ethylene with an

aromatic wvinyl compound and/or an ¢ -olefin may be
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hexane, heptane, decane, cycl ohexane, benzene, toluene and xyl ene),
wher eupon the solvent is renoved fromthe resulting solution. 3)

met hod i n which each of the conponents (A), (B) and others to be b
on requirenent is dissolved in a suitable solvent and the resulting

| uti b hi, L her_t d f
ol vent | FopOrgse o4yt by ar By %aﬁ%éﬁ‘vﬂpéﬁ 4 ngobttons: %?&geSﬂ
are | noor RA £d dgheqilnR paleebl | Safl SReRSTIbLGS! LA EANE (U3

conmpound accor Sent I on by prod

ethyl eni CggpObUChsel) 8BHally CihY! Al p&iy%&ﬁ? u&rou&mamea

copol ynerization or polynerization, each in a plurality of reaction

of differ@aliokgaction conditions in one and the sane reactor or in

different reactors and, then, blending the resulting ethylenic
Thus, the concentration of the metallocene (b)

in the polymerization system may be in the range of
0.00005 -~ 0.1 mmol/liter 6f the polymerization space,
preferably 0.0001 -~ 0.05 mmol/liter. The organic
aluminum oxy-compound (c) may be supplied to the
polymerization system at such a rate as to reach an
atomic ratio of aluminum to metallocene (b) [i.e. Al/
transition metal] in the polymerization system within
the range of 0.1 -~ 10,000, preferably 1 -~ 5,000. The
ionized ionic compound _(d) may be supplied to the
polymerization system at such a rate as to achieve a
mole ratio of the ionized ionic compound {(d4) to the
metallocene (b) [i.e. moles of ionized ionic compound
(d)/moles of metallocene(b)] in the ©polymerization
system within the range of 0.1 - 20, preferably 1 - 10.
The organcaluminum compound (e) may, when used, be
supplied to the polymerization system usually in an
amount of 0 - 5 mmol/liter of the polymerization space,
preferably 0 - 2 mmol/liter. The copolymerization for
producing the ethylenic copolymer (A) or the ethylenic
polymer (B} may be realized usually under the conditions
of a temperature of -30 to +250 °C, preferably 0 to
+200°C , and a pressure exceeding the normal pressure and
up to 7.8 MPa (80 Kg/cm*, gauge), preferably up to 4.9
MPa (50 Kg/cm?*, gauge).

The polymerization duration {the average

4 4
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copolymer (A) and the ethylenic polynmer (B) together with other optional

conponents in a nechanical way or by melt blending themor dissolving them
in a suitable solvent followed by renoval of the solvent. The conmposi tion
accordi ng to t he present invention brings about fornmed products which

exhi bit noderate extensjble elasticity and adhesive property and are
superior i F®%H e’??%nsg%i'r%cy?*nst r BBt h PHYReTization st §ﬁ§§¥aﬁ'd for

i b bet th ties.
Frtner,  Sonbuioh RiBtedds AR | BopRRaT i city W sendel S2R vhon an
o o] S99 ihutdPo o thtbe hours! "ALMUAMAY ehBE' Ao ndBLERK L0 1O

eni ssi on of chl ori ne occurs nci neration of the forned
articles proslugRshds OMthidigh variable depending on, for example,

catalyst concentration and polymerization temperature.
Upon the copolymerization, a molecular weight
regulator, such as molecular hydrogen or the like, may
be employed.

On the copolymerization of the comonomers, the
ethylenic copolymer (A) or the ethylenic polymer (B) is
- obtained usually in a form of polymerization liquor
containing it. By treating this polymerization liquor
by a usual method, the ethylenic copolymer (A) or the
et.r_iylenic polymer {B) is obtained. | |

The degree of crystallinity of the ethylenic
copolymer (A) or the ethylenic polymer (B) can be
reduced by, for example, increasing the supply amount
of the a -olefin to be co-polymerized with ethylene to
increase the co-polymerized proportion of the ¢ -olefin.
The intrinsic wviscosity of the ethylenic copolymer or
the ethyienic polymer can be controlled by, for
example, adjusting the polymerization temperature, the
amount of the molecular weight regulator employed and
SO on.

In the composition according to the present
invention, an anti-fogging agent (C) may be included,
in addition to the ethylenic copolymer (A) and the
ethylenic polymer (B). The anti-fogging agent (C) to
be used according to the present invention is an agent

for preventing fogging over the inner surface of the
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copolymer conposition accordi ng to t he present invention, si nce
it has no content of chlorine. Wiile the conposition according to the
present invention can be used widely as the material for producing forned
products which require an extensible elasticity, ability for adhering onto
various surfaces, trans arenc¥ strength, restorabilitgwfrom

r

strain, bl beKREg PFQ ceSuER, fghi F1i%. amhegksi Hjt?@giﬂ?l Cdur @B e )

i -f [ . h AN ' ' t t
mmteri ol 1hy sFBRABRSRKion' "Be SMD Uerchbnar®, SRR, B0 B9 10, o o
attain supgpiphc@e’ f OpHBAEES d N 6h9ret§t53:'1%3ﬂr %”C% rS P@n%&ti%ééiﬂ for

and durabl e fogging reststance

restoring from strain, formability d dur .
together agéhit, ascrDERs &%t edShgeokbepibi Ifnctaltth PESN@pIeAd | £Re Oovenent
in the strain restorability. Concretely, it can find favorite

appl i cat i ocendensedt dewal iof relrealedany fmaking othegproduct ssurface
I ndustrial uses and for packagi ngs,
hydrophilic and, thus, those commonly used as
anti-fogging agent may be used as such.

For the anti-fogging agent (C), wvarious surface
active agents can be used. Such a surfactant may be of
non-ionic, anionic or cationic nature, while non-ionic
surfactant is preferred. The surfactant may be used
alone or in a combination of two or more thereof.

The non-ionic surfactant to be wused as the
anti-fogging agent may preferably have an HLB
(hydrophile~lipophile balance) in the range of 5 -10,
especially 6 - 9, though those having BLB of other
range may also be used. It is preferable for non-ionic
surfactant to use two or more surfactants together.. In
case two or more non-ionic surfactants are used, it is
preferable that the HLB value as the mixture is in the
above~indicated range. For a mixture of two or more
surfactants, they may have each an HLB outside the
above-indicated range, so long as the "average®” HLB as
the mixture is in the above range.

Calculation of HLB is carried out in accordance
with each of the equations given below.

1) For a fatty acid ester of a bolyhydric alcohol:
HLB = 20 1 - (S/A)]
in which S = the saponification number of the ester and

A the neutralization number of the fatty
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such-as wapping film stretchable filmand shrinkable film material of
sheets for packaging and so on; material for pipes and tubes (hoses).
Anmong them special preference is given for application to filns and
sheets for packagi ng heavy wei ght articles. They may be used al so for the
material for bl ow nol ded products, such as bl own infusion bags and bl own
bottles, for injection3®¥ed products, such as tearing-off caps and
househol d ,articlgs, fqr. fibers and for |arge | ded oduct s t ained by
rot at i onal“ ol di ﬁﬁr TS i | %etgf‘é‘gl&% R ngngflt h&Spr qu‘&ﬁc’]g' 3
I nvention afr uc A t o R C SiLkon et ene
é@fﬁ%?ﬁw gd1bied 28 ngpé‘¥5¥1 BFQé 2§§§gcﬁﬁ% 4hd

accordi ng e pgresent i nventl on. te exanple I I'ms and

sheets i ngldii8ax:

HLB = (E + P)/5

in which E the oxyethylene content (wt. %) in the

molecule and

o
i

the polyhydric alcohol content (wt. %) in
the molecule.
3) For the case where the hydrophilic group is only
oxyethylene:
HLB = E/5
in which E = the oxyethylene content (wt. %) in the
mclecule.
4) For mixtures:
HLB = [{Wa X HLB(a)} + {Wb X HLB(b)l/(Wa + Wb)
in which HLB(a)

the HLB value for the surfactant {(a),

HLB(b) the HLB value for the surfactant (b),

Wa weight fraction of the surfactant (a) and

Wb = weight fraction of the surfactant (b).

Though not restrictive, the followings are
concrete examples of the non-ionic surfactant to be
used as the anti-fogging agent (C), in which the number
given in the parentheses is the HLB value for each
surfactant:

Sorbitan fatty acid esters, such as sorbitan
monooleate (4.3), sorbitan monolaurate (8.6), sorbitan
monostearate (4.7), sorbitan monopalmitate (6.7) and
sorbitan sesquioleate (3.7); glycerin fatty acid esters,

such as glycerin monooleate (4.2) and glycerin



t hose for

agricultural uses, for industrial uses and for packaging

such as wapping filns, stretchable filnms, shrinkable filns and

packagi ng sheets. These films and sheets nmay be used for packag

bags, such as standardi zed bags, packagi ng bags for heavy articles,

as heavy packagin bags, . original_. sheet for |am nation, sugar
Baetes, (Hor

bags for BPRYSHe

medi cal i
especi al |
may usual
may usual
can be pr
nol di ng,

usual ai

GheS, . oG e %%'vﬁsﬁéoéiﬁao LAl a%lﬁéi?%mﬁli‘sf?% h
J¥upBeel (BE3)I0RiGvRerih®) spsdiicieBeeindd B, 0edtfas
gﬂy&sﬂiﬂy KORYPLERES ngm eghni %@@ra%pfc@xﬁﬁplx@mdméﬁw@

-di e extrusion and cal enderi ng.
{10c2)) i nhexagifcerinn momldurgte ((&B.8)St ethexaglyoenin
monooleate (12.2), decaglycerin monooleate  (14.5) and
decaglycerin monolaurate (15.7); polyoxyalkylene ethers,
such as polyoxyethylene{n=4) lauryl ether (9.5) and
polyoxyethylene(n=5) lauryl ether (10.8); fatty acid
amines, such as lauryl diethanolamine (6.4); and fatty
acid amides, such as oleic acid amide. _

They may be used alone or in combination of two
or more of them.

In the composition according to the present
invention, the proportion of the anti-fogging agent (C)
may be in the range from 0.5 to 10, preferably from 0.5
to 8, more preferably from 1 to 5 parts by weight per
100 parts by weight of the sum of the ethylenic
copolymer{A) and the ethylenic polymer (B). When the
proportion of the anti-fogging agent (C) is in the
above range, a fogging preventive effect is attained
and molded products exhibiting no bleeding of the
anti~-fogging agent (C) from the product surface and
superior in the transparency and in the preservativity
of fogging preventive effect together with superior
physical properties and heat resistance can be produced
from the composition.

While the reason for attainment of a superior
durable anti-fogging property by the incorporation of

the anti-fogging agent (C) in the composition according

48
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i ng
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inflation nolding, high speed inflation nolding and water-cooling inflation
nDIdlng may be enployed. The resulting filmor sheet has an adequate
ext ensi bl e flexibility and ability for adhering onto various surfaces and

are superior in the transparency, strength, strain restorability, blocking
Si st It does not show surface

{acki noss. 10 | iSRRI REPRETER, Dttty GUERBr rHe 3| PSUERAg agent
()i ogpRte nld hagtopl, (Ble 208 U, pend Sy 0N ool Beobihle
agent (C) apéuthepypuairat ektiydennt (é&péiﬁﬁé%he(}{)esﬂhh' B¢ féthyPensgeet .
The filnms and sheets according to the present
polymer (B) having the copolymerized aromatic vinyl
compound and the anti-fogging agent (C).

In the composition according to the present
_invention, there may be incorporated a nucleating agent
{D). By incorporating the nucleating agent, a
micronization of the crystal grains of the components
(A) and {B) can be attempted with the result of increase
in the crystallization velocity, whereby a composition
capable of bringing about a formed product superior in
the transparency, rigidity and heat resistance can be
obtained, together with an attainment of a high speed
molding. Even though the nucleating agent (D) is
incorporated, occurence of troubles, such as
deterioration in the appearance of the formed product
due to bleeding out of the nucleating agent (D) and
obstruction in the efficient molding work, is scarce.

For the nucleating agent (D), known ones may be
employed, for example, nucleating agents based on
rosin, based on organic phosphorus compounds, based on
sorbitol, based on aromatic carboxylic acids, based on
high melting polymers and based on inorganic materials.
Among them, those based on rosin and based on sorbitol,
especially those based on sorbitol are preferred. When
a nucleating agent based on rosin or based on sorbitol
is used, a formed product having better balance between
the rigidity, transparency and shock resistance can be

obtained. In particular, when a nucleating agent based
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I nvention can serve for practical use in a formof single |layer product as
such or in a formof nulti- |ayered product by lamnating with one or nore
Tayers of other material, such as nylon, polyester or the like, or by

| am nating on a base board. The pi pes and tubes according to the present

d, f h | Lyon, based on ef b
doscri bodPBLBSEERRSY (1 neBPInoR WYY rRFPURTE pPBAGE: 15 TERS %e”ed
| 5y | f
Cubes forsREarRatRc i pREARLE, bilReeh' 35 m&rt#gay*%%&reseﬂe "
| nventi ONgh@Vve saBchde Gl s &S| Saf fhexi Bblthf:\&ﬁeﬁ”d vAltH | tgmd PleAdhering

onto various surfaces and are superi or In he t ransparency,
strengt h, amoght aigE I ¢heor alitl eédyingd adenthl e fm;gl RAgcleatihgncsgent They are

superior also in the bl ocking resistance and show no surface tackiness.
They do n{®) swiger ber oimtdrpdrated alone or in a combination of
two or more agents.

The amount of the nucleating agent (D) to be
bliended in the composition may £avorably 'be in the
range from 0.01 to 10 parts by weight, preferably from
0.1 to 5 parts by weight, per 100 parts by weight of
the sum of the components (A) and (B).

For the nucleating agent (D) based on rosin,
those containing a metal salt of a rosin as a main
component in an amount of 5 - 100 % by weight,
preferably 10 - 100 % by weight of the total mass may
be employed. Here, the "metal salt of a rosin®™ means a
reaction product of the rosin with a metal compound.

As the rosin, there may be exemplified natural
rosins, such as gum rosin, tall o0il rosin and wood
rosins; modified rosins, such as disproportionated
rosins, hydrogenated rosins, dehydrogenated rosins,
polymerized rosins and a ., 8 -ethylenically
unsaturated carboxylic acid-modified rosins; and
refined products of the above natural rosins and the
modified rosins.

As the unsaturated carboxylic acid to Dbe used
for producing the above g , 8 —-ethylenically unsaturated
carboxylic acid-modified rosin, there may be enumerated,
for example, maleic acid, maleic anhydride, fumaric

acid, itaconic acid, itaconic anhydride, citraconic
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out+-of the anti-fogging agent (C) and nucl eating agent (D) and are superior
in the stable form ng performance w thout show ng bl eedi ng out of the
“anti-fogging agent (C) and the nucleating agent (D) fromthe resulting
formed product, such as pipes and tubes. As descri bed above, the copol yner
conposition based on ethyl ene brings about due to the content of a 6 5

def i ni t e acily| mmlé@p@%@n@AP&&géc@&ﬂﬁpeﬁpédpol yner (B) an adequate
extensible flexihilit nd ability for adhering. varigus surfaces and has a
bal anced propert it&s E\ésgﬁﬁng ‘é%ﬁb%ﬁ%r § nP HEa?‘gEﬁsp%feﬁRSﬁ“%t ASAG8h, strain

L or ekt VeoBERTARRY, T HhecaPMERE oS B lipriaglt o 009 "0
resistange;g,S parastophosphoric acid, isopimaric acid, abietic

acid, dehydroabietic acid, neocabietic acid, dihydro-~

pimaric acid, dihydroabietic acid and tetrahydroabietic

acid.

For the metal compound to be reacted with the
rosin to form a salt, there may be employed a compound
of a metal, such as sodium, potassium or magnesium,
capable of forming a salt with the rosin. Concrete
examples of such a metal compound include chlorides,
nitrates, acetates, sulfates, carbonates, oxides and
hydroxides of the above-mentioned metals.

For the metal salts of rosins, salts of sodium,
potassium and magnesium with the above-mentioned rosins
are favourable. It is furthermore preferable that the
rosins are disproportionated, hydrogenated and
dehydrogenated ones, wherein special preference is
given to dehydroabietic acid, dihydroabietic acid and
dihydropimaric acid as well as derivatives of these
acids.

As a more concrete example of the rosin, a
compound based on rosin represented by the £following

general formula (12) may be enumerated.



mai ntai ned for a long period of tinme and is thus a durable fogging

resistance is attained. Due to the exclusion of any chlorine
content, the copol ymer conposition based on ethylene according to the
present invention avoi ds any chl orine em ssi on upon

i nci neration of the spent or worn fornmed product nade thereof. The filns
and sheets according to the present invention have, due to the
above-descri bed nature of e cg@position fromwhich the forned products
are produced, a betger al ance anong t he mat eri al properties,
such as proper exteR3ille flekibility and ability for adhering onto various
surfaces together with upepi or per f or mances I n t he t ransparency,
strength, ab restoring from strain and bl ocki ng

resi st ance. anti-fogging agent is incorpofk2ed therein, the
effect of fog @si stance is maintained for a long period of time and,

t hus, a

R} COOH

in which R!', R* and R® lmay be identical with or
different from each other and denote each hydrogen
atom or an alkyl, cycloalkyl or aryl group.

'Concrete examples of the alkyl group include
those having 1 -~ 8 carbon atoms, such as methyl, ethyl,
n-propyl, i-propyl, n-butyl, i-butyl, t~butyl, pentyl,
heptyl and octyl, wherein they may have substituent(s),
such as hydroxyl, carboxyl, alkoxy and halogen.

Concrete examples of the —cycloalkyl group
include those having 5 - 8 carbon atoms, such as
cyclopentyl, cyclohexyl and cycloheptyl, wherein they
may have substituent(s), such as hydroxyl, carboxyl,
alkoxy and halogen.

Concrete examples of the aryl group include
those having 6 - 10 carbon atoms, such as phenyl, tolyl
and naphthyl, wherein they may have substituent(s),
such as hydroxyl, carboxyl, alkoxy and halogen.

Among the compounds represented by the general
formula (12), those in which R!, R? and R® denote each
an identical or different alkyl group are preferred,
wherein special preference is given for those in which

R' denotes i-propyl and R? and R* stand each for
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superior durable fogging resistance is attained. The pi pes and tubes
according to the present invention have, due to the above-described nature
of the conposition fromwhich the forned products are produced, a

better bal ance anong t he material 6 properties, such as proper
extensible flexibility and ability for adheriq? ont o_vari ous ,surfaces

t oget her %PFHYLsup’é?gﬁ} saldsy cﬁgraﬁﬁﬁg a j¢empoypd briggs,ahank, 2
strengt h, ability or restorjn from train n I L ng

resi st ancE®PET 1 Gfen e%ﬁFCEuniipfbgg+?é#e§ﬁﬁﬁﬁ i€§einc%?%%eif%gzgﬁtéﬁin, t he
ef fect ofvggggggg_resistance I's maintained for a |long period of tinme and,
thus, a superior~durable fogging resistance is attained. THE BEST MODE FOR

EMBODYI NG THE | NVEATI @e compound represented by the general
formula (12), there may be exemplified concretely
tetrahydroabietic acid.

The compound represented by the general formula
(12), such as tetrahydroabietic acid, can be obtained
by subjecting a natural rosin to a disproportionation or
to a dehydrogenation, followed by a refining treatment.
A metal salt of the compound represented by the
general formula (12) may be expressed by the fol;owing
general formula (13).
/ R;\

R2

([ R Coo )n
in which M represents a metal ion of a valency of 1 - 3,
R!', R* and R* are the same as those given 1in the
general formula (12) and n denotes an integer
corresponding to the walency of M.

In the general formula (13), M represents a
metal ion having a valency of 1 - 3, concrete examples
of which include monovalent metal ions of, for example,
lithium, sodium, potassium, rubidium and cesium;
divalent metal ions of, for example, beryllium,

magnesium, calcium, strontium, barium and zinc; and
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Bel ow, the present invention wll be described by way of Exanples, wherein
such Exanpl es shoul d never be understood as restricting the present
i'nvention in any respect. In the Exanples, testing nmethods for
determning the material properties as given bel ow are enpl oyed: <<I npact
Strength of Film>> Using a test sanple of a thickness of 30 " [err] m the
i npact st rtavig@ients metailniienrs oofa pEodulerampissct alvmipumf candi |s@ (Fi |l m

| npact Tester of Toyo Seiki Seisaku-Sho, Ltd.). <<Strain Restorability>> A
fil m sanplO®-of ABORE ItA&H/h BERPVIDL eRE WRBEH diyalent makal  LtPREafFe

stretched longituydinally at 23.[err]C until _.a 100 % el ongati on of the

di st ance F@ﬁ%ﬁ% o g?slpleﬁ’é'%?rlrglr APHNOfnE e PPFRAFSIUR &% ance of

40 mmi s ' q:rzrélaed state is maintaied for 10 m nutes before
@ E era-eguyp?n tLee :

-being rel i eved,
Among the salts represented by the general

formula (13), those in which R!, R®* and R* represent
each an identical or different alkyl group and those in
which M is a mono~ or divalent metal ion are preferred,
wherein special preference is given for those in which
Rl represents i-propyl, R* and R®* stand each foi:' methyl
and those in which M is an ion of sodium, potassium or
magnesium and most preferable ones are those in which
R! represents i-propyl, R® and R® stand each for methyl
and M is potassium or magnesium ion. Such salts will
bring about a superior effect of increasing the
crystallization velocity.

As the salts represented by the general formula
(13), there may be enumerated concretely, for example,
metal salts of dehydroabietic acid, such as 1lithium
dehydroabietate, sodium dehydroabietate, potassium
dehydroabietate, beryllium dehydroabietate, magnesium
dehydroabietate, calcium dJdehydroabietate, 2zinc dehydro-
abietate and aluminum dehydroabietate.

The salts represented by the general formula
(13) can be prepared by reacting the compounds
represented by the general formula (12) with compounds
of the corresponding metals in a manner known per se.
For example, if the compound of the general formula
{13) is a metal dehydroabietate, this can be produced

by reacting a compound of corresponding metal with
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remaining strain after 60 mnutes is observed. 6 7

<<Foggi ng Resi st ance

and Dur abl e Foggi ng Resistance >> A sanple filmis placed over a 200 ni
beaker filled with 50 m of warmwater of 70 t to cover its open nouth,

wher eupon t he so-covered beaker

is stored once in a refrigerator of a

tenperature of 5[err]C for 1 hour, before it is examned for the fogging
r esi st anciehydxoabietic abddewmpresemted: ibhertha doldowiagowen@rahe ot her

hand,

a sanple fil mwhich has been %libjected to a weathering

t r eat mentEormyla SUNEH N H\WBRMST JERQYND BRIEIS@-ai ni ng condi tion for 200
hours is placed over a 200 m beaker fjlled with 50 M of warm water
[err]C to cover its ope W n the so-covered beaker is stored

once in a refrigerator

HyC ScHy

H

CHy 'COOH

The nucleating agent (D) based on rosin can be:
used alone or in a combination of two or more thereof.
For example, two or more salts represented by the
general formula (13) in which R!' to R* denote one and
the same group for all salts and M is different or in
which at least one among R! to R® is different between
the salts and M is common therebetween can be used in
combination.

For the nucleating agent (D) based on rosin,
all the constituent compounds may not necessarily be
metal salt of rosin, but part of the rosin nucleating
agent may remain without being converted into salt.
Thus, a rosin nucleating agent having a content of 5 -
160 % by weight, preferably 10 -~ 100 % by weight of
rosin metal salt may be used. For example, those in
which the salt represented by the general formula (13)
is contained in an amount of 5 ~ 100 %, preferably 10 -
100 %, based on the total weight of the nucleating agent
composed of the compound represented by the general
formula (12) and the salt represented by the general

formula (13), may be employed. Here, those in which
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tenperature of 5[err]C for 1 hour, before it is exam ned for the durable
anti-fogging property according to the evaluation criterion given bel ow.
[[err] Filmis not fogged and the beaker inside can be seen clearly. X
Filmis fogged and the beaker inside cannot be seen clearly <<Stability of
bl own Bal | oon>> A test copol yner conposition is blow nolded on a 30 mm
extruder [ohevigetiait (Mr emouatswitd & .B1%w-nd dequivateanti @exli enend t he

stability of the resulting blown balloon is evaluated by the follow ng
eval uat i ofRiviadendn: P& r thBal | SRFPIEY hot IBPBRen idhd ¥Re st soMPOYRd ng t he

it ation Mol dedtead B3 R GeHELHT SEo AR IR 15YC RS ety no the
It is particularly preferable to add 0.3 - 5 parts by
weight, most preferably 0.3 - 3 parts by weight of the
nucleating agent (D) based on rosin to 100 parts by
weight of the sum of the components (A) and (B).
For the nucleating agént (D) based on organic
phosphorus compound, there may be exemplified those

which are represented by the following general formula

(15).
/ N
R
<0y
\?
Rl i o s (15)
\ RZ /0

in which R* denotes oxygen atom, sulfur atom or a
hydrocarbon group having 1 - 10 carbon atoms, R? and R®
denote each hydrogen atom or a hydrocarbon group having
1 - 10 carbon atoms, wherein R* and R* may be identical
with or fifferent from each other or any of the pairs
R* with another R?, R* with another R* and both R?
with R®* may be bound together to form a ring, M is a
metal having a valency of 1 - 3 and n is an integer of
1 - 3.

Concrete  examples of the compound represented
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POLYMERI ZATI ON EXAMPLE 1 <<Production of Ethylene/ Styrene Copol yner>> A
five liter reactor made of stainless steel equipped with a pressure gauge,
a catal yst dropping funnel and a stirrer, which had been purged
with nitrogen gas sufficiently, was charged with 1,500 ml of toluene and
17.5 m of styrene, wherupon_ ethylene was conpressedly _introduced

t her ei nt oP¥ndefhe o geBsIale fATMLkm VPAS) 3 WEciddeer r§odfHlge® - 2whi | e

oAbl ey B VGRS et b3 oL

(22 3001 2t phusataalbigi B0l SSSUSABRIEREY NCC IQlobpRled. 05

[err] cychepasuadi enyb)rSiedhghendnni®(di, 60herikdguty1gneRyi fem phos-
phate, 1lithium 2,2'-ethylidene-bis(4,6-di-t-butylphenyl)
phosphate, sodium 2,2'-ethylidene-~-bis(4~-i-propyl-6-t-
butylphenyl) phosphate, lithium 2,2'—methy1éne-bis(4~
'methy1-6~t-butylpheny1) phosphate, 1lithiam 2,2'-methyl-
ene-bis(4-ethyl-6-t-butylphenyl) phosphate, calcium
bis[2,2'~-thio-bis(4~methyl-6-t-butylphenyl) phosphate],
calciun bis[2,2'~thio-bis(4-ethyl-6~-t-butyl-phenyl)
phosphate], calcium bis[2,2'-thio-bis(4,6-di-t-butyl~
phenyl) phosphate], magnesium bis[2,2!-thio-bis(4,6-di~
t-butylphenyl) phosphate], magnesium bis[2,2'-thio-bis-
{4-t-octylphenyl) phosphate], sodium 2,2'-butylidene-
bis(4,6-dinethylphenyl) phosphate, sodium 2,2'-butyl-
idene-bis(4,6-di-t-buthylphenyl) phosphate, sodium 2,2'-
t-octylmethylene-bis(4,6-dimethylphenyl) phosphate,
sodium 2,2'-t-octylmethylene-bis(4, 6-di~-t-butylphenyl)
phosphate, calciam bis[2,2!'-methylene-bis(4,6-di~-t-
butylphenyl) phosphate], magnesium bis{2,2'-methylene-
bis{(4,6-di-t-butylphenyl) phosphate], barium bis[2,2'~-
methylene-bis(4, 6-di~t-butylphenyl) phosphate], sodium
2,2'~-methylene-bis(4-methyl-6-t-butylphenyl) phosphate,
sodium 2,2'-methylene-~bis(4-ethyl-6-t-butylphenyl} phos~
phate, sodium  (4,4'-dimethyl-6,6'-di-t-butyl-2,2'-bi~
phenyl) phosphate, calcium bis[(4,4'-dimethyl-6,6'-di-t-
butyl-2,2'-biphenyl) phosphate], sodium 2,2'-ethylidene-
bis{4-m-butyl-6-t-butylphenyl) phosphate, sodium 2,2'-
methylene-bis(4, 6-di-methylphenyl) phosphate, sodium
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into"the reacion m xture by a conpressed nitrogen gas boosti ng. The

pol yneri zati on was effected by supplying ethylene continuously to the
reactor so as to maintain the internal pressure at 0.49 MPa (5 kgf/cnierr],
gauge) while maintaining the internal tenperature at 60[err]C. After a 15
m nutes' reaction duration, 50 ml of isobutyl alcohol were added thereto to
t er mi nat e 2.,7&" megghrkenetbinl 4 Traditetryiniwnyld ofphasphatest | ®etASst em was

reli eved, whereupan '250 m _ of iSOb‘Utéa al cohol and 50 nml_ of a yeous
hydr ogen H®?i de o e dana Rl s &idhr §Rpferl Pherdite i was

cont o ni o it IS | BAS LR T dener b Rt B g s
rinsed twiGe &Ch WhBspRale§l OhalBb8%umPeHYst £ D -ethylidene-bis-

(4,6~-di-t~-butylphenyl) phosphate], barium bis[2,2'~
ethylidene-bis(4,6~di-tert-butylphenyl) phosphate],
aluminum tris[2,2'-methylene-bis(4,6-di-t~butyl-phenyl)
phosphate], aluminum tris[2,2'-ethylidene-bis(4,6~-di-t-
butylphenyl) phosphate] and nixtures of two or more of
them. Among them, sodium 2,2'-methylene-bis(4,6-di-t-
butylphenyl) phosphate is preferred. '
As preferred nucleating agent (D) based on
organophosphate, those represented by the following

general formula {16) may be exemplified.

, [ S N (16)
(R 0j—P—0 M

n
in which _R‘ denotes hydrogen atom or a hydrocarbon group
having 1 - 10 carbon atoms, M is a metal atom having a
valency of 1 - 3 and n is an integer of 1 - 3.

Concrete examples of the nucleating agent (D)
based on organophosphate represented by the general
formula (16) include sodium Dbis(4-tert-~butylphenyl)
phosphate, sodium bis(4-methylphenyl) phosphate, sodium
bis{(4~-ethylphenyl) phosphate, sodium bis(4-i-propyl-
phenyl) phosphate, sodium bis{4-tert-butylphenyl)
phosphate, sodium bis(4-tert-octylphenyl) phosphate,
potassium bis(4~tert-butylphenyl) phosphate, calcium
bis(4-tert-butylphenyl) phosphate, magnesium bis(4¥tert~
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oi | /ater separation was effected. Then, the oil phase was poured into 15
liters of nmethanol to cause the product polyner to precipitate out. The
preci pitated polyner product was dried under vacuumat 130 [err]C for 12
hours, whereby 115 g of an ethylenic copolynmer (A1) having a styrene

content of 2.9 nole % and an_intrinsic viscosity [E;rr]&gpf 2.01 dl./g were
obt ai ned. PEEYLRBENFL]y| PROSPRAES,y médihipm) ) bAg§4ctert-putylpheayddd in t he

same way as _above exce that the a t ,of styrene S |tered and the
pol yner i zE?‘PﬁR%?'eff%%%ﬁmé‘f‘ ael?"eﬁr% ’iﬁ'é’“&fylég‘e-nﬁgﬁer Pﬁ@?phﬂg%, an
et hyl eni c p Xﬁgi deP- o] dJ sa bo ept that
the catal ?gta \S/\Hg's C rangec%ié t%@sggrg‘ggﬁi é”éﬂnet[bﬂlég'tl ngenyigz?l?l%@hi %ﬁfﬁm
di chlori dBis_(4-ter{h§u‘E?&?hbﬁbl PpaBSpbhhes igf prblferre@sul ting copol ymers
are recited in Table 1 below. POLYMERI ZATI ON EXAMPLE 2
As the nucleating agent (D) based on sorbitol,
those represented by the following general formula (17)

may be exemplified.
00— 1
R
RO~ <Op= ()
| OH
OH '

in which the two R!s may be identical with or different
from each other and denote each hydrogen atom or a
hydrocarbon group having 1 - 10 carbon atoms.

Concrete examples o©of the nucleating agent based
on sorbitol represented by the general formula (17)
-include 1,3,2,4-dibenzylidene sorbitol, 1,3-benzylidene~
2,4-p-methylbenzylidene sorbitol, 1,3-benzylidene-2,4-p-
ethylhenzylidene. sorbitol, 1,3-p-methylbenzylidene-2, 4-
benzylidene sorbitol, 1,3-p-ethylbenzylidene-2,4-benzyl-
idene sorbitol, 1,3-p-methylbenzylidene-2,4-p-ethyl-
benzylidene sorbitol, 1,3-p-ethylbenzylidene~2, 4~p-
methylbenzylidene sorbitol, 1,3,2,4-di(p-methylbenzyl-
idene) sorbitol, 1,3,2,4-di{p~ethylbenzylidene)
sorbitol, 1,3,2,4-di({p-n-propylbenzylidene) sorbitol,
1,3,2,4~di-(p-i-propylbenzylidene) sorbitol, 1,3,2,4-
di(p~n-butylbenzylidene) sorbitol, 1,3,2,4~di(p-s-butyl-
benzylidene) sorbitol, 1,3,2,4-di(p-t-butylbenzylidene)
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<<Production of Ethylene/[err] -olef in Copolyner>> 10 kg of a silica
product which had been dried at 250[err]C for 10 hours were suspended in
154 liters of toluene and the suspension was cooled to O[err]C. Thereto
wer e added dropwi se 57.5 liters of a solution of nethylal um noxane in

toluene (Al _content = 1.33 M1/ 1) over a period of 1 hour. During this,
the tenpefe¥FREEObs t He Jdothnd Hai-figetdylrengypidene) .  soEPitaction

enpor at UPb wab: Patkadt bpome EbPFeESREr ot ] L o RESf DS it e

B Rt e S T

renoved bynhVoPoben#PLeaéaéi OSorbitdDe SEPRIELEKh SRibélozyEidan@sheog. twi ce
benzylidene sorbitol, 1,3-p-chlofobenzylidene—2,4—p-
methylbenzylidene sorbitol, 1,3-p-chlorcbenzylidene-2, 4~
p-ethylbenzylidene sorbitol, 1,3-p-methylbenzylidene-
2,4~p~chlorobenzylidene sorbitol, 1,3~p-ethylbenzyl-
idene-2, 4-p-chlorobenzylidene sorbitol, 1,3,2,4-4di(p-
chlorobenzylidene) sorbitol and mixtures of two or more
of <them. Among them, 1,3,2,4-dibenzylidene sorbitol,
1,3,2,4-di(p-methylbenzylidene) sorbitol, 1,3,2,4-di(p~
ethylbenzylidene) sorbiteocl, 1,3-p-chlorobenzylidene-2, 4~
p-methylbenzylidene sorbitol, 1,3,2,4-di{p-chlorobenzyl-
idene) sorbitol and mixtures of two or more of them are
preferred.

It is particularly preferable to add 0.1 - 5
parts by weight and, most preferably, to add 0.1 - 2
parts by weight of the nucleating agent (D) based on
sorbitol to 100 parts by 'weight of the sum of the
components (A) and (B).

As the nucleating agent (D), there may be
employed, further, metal salts of aromatic carboxylic
acids such as aluminum benzoate, aluminum p-tert-butyl
benzoate, metal salts of aliphatic carboxylic acids,
such as sodium adipate, and metal salts of heterocyclic
carboxylic acids, such as sodium thiophenecarboxylate
and sodium pyrrolecarboxylate. Also, inorganic
nucleating agents, such as talc, may be employed.

For each ingredient to be used according to the
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w th*toluene and were re-suspended in 100 liters of toluene. To this
suspension, 16.8 liters of a solution of

bi s(1- met hyl - 3-n-but yl cycl opent adi enyl ) zi rconi um di- chloride in toluene

(Zr content = 27.0 mwol /1) were added dropw se over a period of 30 m nutes

at a tenperature of 80 t , whereupon the reaction was continued at 80
[err]C f ardaentheinfentdon, evEmn, cornespopdingt awbstiapnded ¢es woved
and the separated solids were washed twice with hexane to obtain a solid

catal yst &%khi BPngtIPS AF oFhe| P"@Gﬁr&ﬁlpeh"-’-‘@?%ﬁl% 9f | ther £omeatkxane
the above RSP ot APSELntEr o HRRANLEN noBbel HHSRER, 181y HEHEZRNIh of
o i AR e AR oo, i) SO 1
solid cat gpsiie Was pbbatbed. iASiwiich f ditdrddd Pgopeptisgousrgasphase
within the favorable range is preferred. However, those
substances which bring about material properties for
certain parameters within the favorable range while
others being out of such favorable range though within a
generally acceptable range may also be used favorably. _

In the copolymer 'composition according to the

present invention, various additives may, on
requirenmient, also be incorporated, such as other resins,
a tackifier, weather resistant agent, heat stabilizer,
antistatic agent, antislipping agent, antiblocking
agént, lubricant, pigments, dyestuffs, plasticizers, an
antiaging agent, hydrochloric acid-absorber and
antioxydant. For other. resins, polypropylene and
elastomers based on styrene (for example, SEBS, SBR and
hydrogenated products of them) may be exemplified.

The copolymer composition according to the
present invention can be produced by known methods, for
example, those given below:

1) A method in which the components (A) and (B)
are mechanically blended or melt-kneaded tbgether with
other components to be blended on requirement, by means
of, fFor example, an extruder or a kneader.

2) A method in which the components (A), (B) and
others to be blended on requirement are dissolved in a

suitable solvent (for example, hydrocarbons, such as

of



pol ymeri zati on apparatus, copolynerization of ethylene with 1-hexene was
carried out at a polynerization tenperature of 75 [err]C under a total
pressure of 1.76 MPa (18 kgf/cnferr], gauge). During this, the

prepol yneri zed catal yst obtai ned as above was supplied continuously to the
apparatus at a rate of 0.15 mmol/hr of zirconium (cal cul ated as el enentary
zi rconi umhe#aney mharbvane of deGansebucyripbekang, benzepe) e toluengpp|ying

i i ai - B EPIRPEIas HRRHORTR of bR e 381 JRIGUEA | BROmgdde
comos Lt OEEIRLENS = TL 00, tycrogentethyl ene = 17
copol ymer {yA-2) Wag HefHod¥ Nin which each of the components (A),
(B) and others to be blended on requirement is dissolved
in a suitable solvent and the resulting solutions are
brought together to form a mixed solution, from which
the solvent is removed.
4) A method in which the above methods 1) to 3)
are incorporated in combination.

It is also possible to prepare the compound
according to the present invention by £first producing
the ethylenic copolymer (A) and the ethylenic polymer
(B) through copolymerization or polymerization, each
in a plurality of reaction steps of different reaction
conditions in one and the same reactor or in different
reactors and, then, blending the resulting ethylenic
copolymer (A) and the ethylenic polymer (B) together
with other optional components in a mechanical way or
by melt blending them or dissolving them in a suitable
solvent followed by removal of the solvent.

The composition according to the present
invention brings about formed products which exhibit
moderate extensible elasticity and adhesive property and
are superior in the transparency, strength, blocking
resistance and formability, so that they have better
balance between the properties. Further, a superior
durable anti-fogging property can be attaind when an
anti-fogging agent (C) is incorporated therein.

Moreover, no emission of chlorine occurs upon
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A further et hyl eni c copol ymer (B-2) was produced in the sane
manner as above, except that the supply rate of 1-hexene was changed.
The material properties of the resulting products are recited in Table 1
bel ow. The density of the copolynmer (B-2) was found to be 0.908 g/cnferr]
and its nelt flowrate (190 [err]C ) was 1.15 g/10 mn. Table 1 Copol yner
Conononer incfoevatien oPeditee d&ormed| [ arti¢leé®ntproduced CEyomal the(nole %

(9 (di/g) A1 Styrene . 2.9 31 2.01

A-2 copojgRefe compositgon accoxyding to] g4hw 1 presenty yrene
: : B- 1-h :

g iz C1 inveg%igpyrer%ilngg i% 2.lg)as no exg%%tent ofi ggh%prgine. 58

Styrene nglile the c%:?upos itionl' QEcE?_-(éi‘ﬁbE t']c the present

invention can be used widely as the material £for
producing formed products which require an extensible
elasticity, ability for adhering onto wvarious surfaces,
transparency, strength, restorability from strain,
blocking resistance, formability and anti-fogging and
durable anti-fogging ©property, the composition is -
especially adapted as the material for shéets, films,
pipes and tubes (hoses), since it can afford to attain
superior performances in the transparency, strength,
ability for restoring from strain, formability and
durable fogging resistance together with a proper
extensible flexibility and pronounced improvement in the
strain restorability. Concretely, it can find favorite
applications for material of sheets and films for
agricultural and industrial uses .and for packagings,
such as wrapping film, stretchable film and shrinkable
film; material of sheets for packaging and so on;
material for pipes and tubes (hoses). Anmong them,
special preference is given for application to £films
and sheets for packaging heavy weight articles. They
may be used also for the material for blow molded
products, such as blown infusion bags and blown bottles,
for injection molded products, such as tearing-off caps
and household articles, for fibers and for large molded
products obtained by rotational molding.

The films and sheets according to the present
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The* ethylenic copolynmers (A1) and (B-1) were blended in a weight
proportion of 60/40. To 100 parts by weight of the so-obtained
copol ymer conposition based on ethylene, 2 parts by weight of
di gl ycerin sesquilaurate (HLB = 6.3), 0.3 part by wei ght of
pol yoxyet hyl ene(n=5) lauryl_ ether (HLB = 10.8) and 0.1 part by weight of
lauryl " diEtYRmblemi g HEFoduced  fxomnt theo@mlm%ﬁt,crmm%éﬁmby wei ght
At T L R SR e e S
cLen ol confhdal iiomptbs bECHRK, NS | e PIAUELGSY O 00,
Gei gy) astrdg@l |#der adiieaddfihl  TaRs3Nt Fok00ghals89€8l uses and
for packaging uses, such as wrapping films, stretchable
films, shrinkable films and packaging sheets. These
films and sheets may be used for packaging bags, such as
stahdardized bags, packaging bags for heavy articles,
such as heavy packaging bags, original sheet for
lamination, sugar bags, bags for oily products, for
waéery products and for food products and medical
infusion bags as well as for agricultural uses. They
can be used especially for packaging heavy weight
articles.

The thickness of the films may usually be in
the range of 5 - 150 prm and that of the sheets may
usually be in the range of 150 - 3,000y m. These films
and sheets can be produced by known forming techniques,
for example, inflation molding, T-die extrusion and
calendering. For the inflation molding, usual air-
cooling inflation molding, two step air-coecling
inflation molding, high speed inflation molding and
water~cooling inflation molding may be employed.

The resulting film or sheet has an adequate
extensible flexibility and ability £for adhering onto
various surfaces and are superior in the transparency,
strength, strain restorability, blocking resistance and
durable fogging resistance. It does not show surface

tackiness. It does not suffer from bleeding out of the

anti-fogging agent (C) and the nucleating agent (D) and
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had an HLB of 6.9 as the total of the agent. The resulting m xture

was nel t - kneaded, before being pelletized. Fromthis pelletized resin
conposition, a filmof a thickness of 30 [err] mwas produced by an
inflation nolding using a nonoaxi al extruder of 20 mm[err] , L/D = 26,
provided with a die of 25 err] wwth a single slit air ring, 0.7 mmlip

wi dth, at ¥ SupPemi®y r ibe bBheoEtablier. foxmiag: r perfprmanee owithgul n. |
blowratio of 1.8 and oW speed of 2.4 mmn._at a processin

t enper at urSAH1BH 0P ]alli‘?edf’g?]e‘)f‘gsﬂé e&he sar%ﬁi'tﬁﬂ%glrnrqprﬁﬁ?ﬁigi in
Tabl e 2 be . -4 Fi pr, C | N er.as in
Exanpl e 1,A€¥cggéwgﬁﬁﬁ%é%£p%ﬁgﬁ&i \F%%Hll ﬁtqﬁéabfégglg/e% l%ggg‘ q%‘r t he
et hyl eni c gapol yner . The material properties of the so-obtained filnms are

recited in Table 2.
The films and sheets according to the present

invention can serve for practical use in a form of
single layer product as such or in a form of multi-
layered product by laminating with one or more layers of
other material, such as nylon, polyester or the 1like,
or by laminating on a base board.

The pipes and tubes according to the present
invention are produced from the copolymer composition
based on ethylene described above in a form of hollow
cylindrical product. Concrete examples thereof include
shrincable tube, tubes for laying in a line and tubes
for medical uses.

The +tubes and pipes according to the present
invention have an adequate extensible flexibility and
ability for adhering onto various surfaces and are
superior in the transparency, strength, strain
restorability and durable fogging resistance. They are
superior also in the blocking resistance and show no
surface tackiness. They do not suffer from bleeding
out of the anti-fogging agent (C) and nucleating agent
(D) and are superior in the stable forming performance
without showing bleeding out of the anti-fogging agent
{C) and the nucleating agent (D) from the resulting
formed product, such as pipes and tubes.

As described above, the copolymer composition

based on ethylene brings about due to the content of a
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COVPARATI VE EXAMPLE 1 A fil mwas produced in the sane manner as in Exanple
1, except that ethylenic copolyners (A-2) and (B-2) having no content of
‘aromatic vinyl conpound were used as the ethylenic copolyner

The material properties of the resulting filmare recited in Table 2. 7 3
COVPARATI VE_EXAMPLE 2 A fil mwas produed in the_sanme manner as_in Exanple
1, exceptdefinita atylsnic coppojymer  (3) \and usddvidepdcy. POlymernut eri al

R PR TR RIE TSN R TR NN o S

respectivghjer 4GCRIa Al Vséreaces and has a balanced properties
as being superior in the transparency, strength, strain
restorability, blocking resistance and processibility.
When an anti-fogging agent is incorporated in the
composition, the effect of fogging resistance is
maintained for a 1long period of time and is thus a
durable fogging resistance is attained. Due to the
exclusion of any <chlorine content, the copolymer
composition based on éthylene according to the present
invention avoids any chlorine emission upon
incineration of the spent or worn formed product made
thereof. _

The films and sheets according to the present
invention have, due to the above-described nature of
the composition £from which the formed products are
produced, a  better balance among the material
properties, such as proper extensible flexibility and
ability for adhering 'onto various surfaces together
with superior performances in the transparency,
strength, ability for restoring from strain and
blocking resistance. When an anti-fogging agent is
incorporated therein, the effect of fogging resistance
is maintained for a long period of time and, thus, a
superior durable fogging resistance is attained.

The pipes and tubes according to the present
invention have, due to the above-described nature of
the composition from which the formed products are

produced, a better balance among the material
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part by wei ght of 1, 3, 2, 4-di (p- net hyl benzyl i dene)- sorbitol [CGELOL
MD (trademark) of Shin N ppon Yuka K K ] was used instead of using 0.4 part

by weight of partial nmetal salt of rosin. The material properties of the
resulting filmare recited in Table 2. 7 4 Tabl e 2 Exanpl e Conp.
Exanmple 1 2 3 1 2 Copolymer A-1 | 60
60 A-2 Pproperties, such as proper gxtensiblg pfiexibility and 4o

40 B-2 ability for adherinAéo ontp various 4os££'§aces together

100
with superior performances in  the transparency,

strength, ability for restoring from strain and
blocking resistance. When an anti-fogging agent is
incorporated therein, the effect of fogging resistance
is maintained for a long period of time and, thus, a

superior durable fogging resistance is attained.
THE BEST MODE FOR EMBODYING THE INVENTION

Below, the present invention will be described
by way of Examples, wherein such Examples should never
be understood as restricting the present invention in
any respect. In the Examples, testing methods for
determining the material properties as given below are
employed:

{ Impact Strength of Film }

Using a test sample of a thickness of 30 g m,
the impact strength was determined on a pendulum impact
tester for film (Film Impact Tester of Toyo Seiki
Seisaku-Sho, Ltd.).

{ Strain Restorability}

A film sample of 80 mm length and 10 mm width
is cut from a film and stretched longitudinally at 23 €
until a 100 % elongation of the distance between two
gauge lines marked on the sample film at a distance of
40 mm is reached. This stretched state is maintaied
for 10 minutes before being relieved, whereupon the

remaining strain after 60 minutes is observed.
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D-1*Arom vinyl exi st exi st exi st absent exist conpound

Crystallinity 0. 60 0.53 0.79 0.71 - ratio Intrisic vis-
1. 86 1.79 1.80 1.73 - cosity ratio Filmlnpact str. NB
NB NB NB 7100 (kg cmcn >8500 >8500 >8500

>8500 Strain restor- 18 17 ability (%

Anti - f oggith§ogging FSFF-FtBGf:&bPEdaﬁFFable Foggipg Rﬁﬁéﬁﬁﬁn%r)rabl lity:
Stability of. [serr lgalgﬁ(x)nn is placed over a 200 ml beaker

filled with 50 ml of warm water of 70 C to cover its
open mouth, whereupon the so-covered beaker is stored
once in a refrigerator of a temperature of 5C for 1
hour, before it is examined for the fogging resistance
according to the evaluation criterion given below.

On the other hand, a sample film which has been
subjected to a weathering treatment in SUNSHINE
Weather-meter under raining condition for 200 hours is
placed over a 200 ml beaker filled with 50 ml of warm
water of 70 C to cover its open mouth, whereupon the
so-covered beaker is stored once in a refrigerator of a
temperature of 5C for 1 hour, before it is examined
for the durable anti-fogging property according to the
evaluation criterion given below.

O Film is not fogged and the beaker inside can be
seen clearly.
X Film is fogged and the beaker inside cannot be
seen clearly
{ Stability of blown Balloon)

A test copolymer composition is blow molded on
a 30 mm extruder provided at its outlet with a blow
molding inflation die and the stability of the resulting
blown balloon is evaluated by the following evaluation
criterion:

O Balloon is not broken and is stable during the
inflation molding.
P Balloon fluctuates and may even be broken during

the inflation molding.
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Note: 1): NB = not broken 7 5 Table 2 (cont.) Exanple 4 5

7 Copolynmer A-1 60 60 A-2

60 B-1 40 40 40 B-2

40 CG1 D1 60 Arom vinyl exi st exi st exi st exi st

conpound Crystallinit 0.63 0. 60 0.53 0.79 :
POLYMERIZATION EXAMPLE 1

{ Production of Ethylene/Styrene Copolymer)

A five liter reactor made of stainless steel
equipped with a pressure gauge, a catalyst dropping
funnel and a stirrer, which had been purged with
nitrogen gas sufficiently, was charged with 1,500 ml of
toluene and 17.5 ml of styrene, wherupon ethylene was
compressedly introduced thereinto under a pressure of
0.29 MPa (3 kgf/cm?*, gauge), while agitating the 1liquid
charge, and the temperature was elevated to 50C . Then,
the dropping funnel was supplied with 15 mmol of methyl-
aluminoxane (as 10 wt. % toluene solution; obtained
from TOSOH AKZO K.K.) and 0.05 mmol (as 0.01 mM toluene
solution) of (tert-butylamido)dimethyl(tetramethyl- 5 ®-
cyclopentadienyl)silanetitanium dichloride to drop them
into the reacion mixture by a compressed nitrogen gas
boosting. The polymerization was effected by supplying
ethylene continuously to the reactor so as to maintain
the internal pressure at 0.49 MPa (5 kgf/cm?, gauge)
while maintaining the internal temperature at 60C .

After a- 15 minutes' reaction duration, 50 ml of
isobutyl alcohol were added thereto to terminate the
polymerization.

Then the pressure of the reaction system was
relieved, whereupon 1250 ml of isobutyl alcohol and 50
ml of aqueous hydrogen chloride were added to the
reaction liquor and the mixture was further agitated
at 80 C for 30 minutes. The reaction liquor containing
isobutyl alcohol was transferred to a separating funnel

and was rinsed twice each with 1250 ml of water, before
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rati'o Intrisic vis- 1.50 1.86 1.79 1.80 cosity ratio Film

| rpact str. NB NB NB NB (kg.cm cm >8500 >8500
>8500 >8500 Strain restor- 13 12 14 18 ability (%
Anti - f oggi ng [err] Durable anti- [err] fogging Formability:
Stability of [err] Balloon Note: 1): NB = not broken 7 6

cil/water separation was effected. Then, the oil phase
was poured into 15 1liters of methanol to cause the
product polymer to precipitate out. The precipitated
polymer product was dried under vacuum at 130 € for 12
hours, whereby 115 g of an ethylenic copolymer (A-1)
having a styrene content of 2.9 mole % and an intrinsic
viscosity [n ] of 2.01 dl/g were obtained.

Further ethylenic copolymers (B-1) and (C-1)
were produced in the same way as above except that the
amount of styrene was aliered and the polymerization
was effected at a temperature of 60 - 70C. Also, an
ethylenic copolymer (D-1) was produced in the same way
as above except that the catalyst was changed to
isopropylidenebis(indenyl)zirconium  dichloride. The
material properties of the resulting copolymers are
recited in Table 1 below.

POLYMERIZATION EXAMPLE 2

{ Production of Ethylene/qg ~olefin Copolymer }

10 kg of a silica product which had been dried
at 250°C for 10 hours were suspended in 154 1liters of
toluene and the suspension was cooled to 0T . Thereto
were added dropwise 57.5 liters of a solution of
methylaluminoxane in toluene (Al content = 1.33 Mol/l)
over a period of 1 hour. During this, the temperature
of the system was maintained at 0 €. The reaction was
continued for further 30 minutes at 0 C, whereupon the
temperature was raised to 95C over a period of 1.5
hours and the reaction was kept at this temperature for
further 20 hours. Then, the temperature was lowered

down to 60C and the supernatant liquid was removed by
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| NDUSTRI AL APPLI CABI LI TY The conposition accordi ng to t he pr esent
I.nvention can widely be used for nmaterials of fornmed articles requiring
extensible flexibility, ability for adhering onto various surfaces,
transpar ency, st rengt h, strain restorability, blocking resistance,
formabilit [ ng resi stance and durabl e fogging resi stance lt s
superior & qf!f.anspﬁ'hénc?epar§i'—¢€ng$¢llids stwere waghadbitwice

that 11 ot t&é' Yodaeria opad) | waze: EeraREPRa e%'f e#r%?%&*d“gﬁﬁe;?t pffes and
from the 35RVSHRant ﬁeat%iaséﬁﬁ?\?%%?&%%% P67 B 1H3SR8 S P AAN oncr ere
exanpl es ofg thfbgiDﬁéﬁﬂglisLHBbaeglégsfaﬁeﬁeaaf&ﬁyf%iﬂsaﬁlaﬁd iqadustri al
uses and for ckaging uses
chloride in toluene (Zr content = 27.0 mMol/l) were
added dropwise over a period of 30 minutes at a
temperature of 80 *C, whereupon the reaction was
continued at 80 °C for further 2 hours. Then, the
supernatant liquid was removed and the separated solids
were washed twice with hexane to obtain a solid catalyst
containing 3.5 mg of zirconium per gfam.

To 87 liters of hexane containing 2.5 moles of
triisobutylaluminum, 260 g of l-hexene and 870 g of the
above solid catalyst were added and a preliminary
polymerization of ethylene was effected at 35 € for 5
hours, whereby a prepolymerized catalyst having 10 g of
prepolymerized polyethylene per gram of the solid
catalyst was obtained.

Using a fluidized bed continuous gas phase
polymerization apparatus, copolymerization of ethylene
with 1-hexene was carried out at a polymerization
temperature of 75 C under a total pressure of 1.76 MPa
(18 kgf/cm?*, gauge). During this, the prepolymerized
catalyst obtained as above was supplied continuously to
the apparatus at a rate of 0.15 mmol/hr of zirconium
(calculated as elementary zirconium) and 10 mmol/hr of
triisobutylaluminum, while supplying thereto
continuously ethylene, l-hexene, hydrogen and nitrogen
so as to maintain a constant gas composition during the

polymerization (gas composition: l1-hexene/ethylene =



w apping filns, stretchable filns and shrinkable filns and packagi ng
sheet s. These films and sheets can al so be used for standardized bags,
packagi ngs for heavy weight articles, for exanple, heavy bag, original
sheet for |am nation, sugar bag, packaging bags for oily products, for
wat ery products and for food products, nedical infusion bag and

agri cul t urtd 03t ehiydirogen/ethylene be  usetx eipeci aethylengr a@PHC| or=

packagi ng heavi mei%ht articles, 7.7 CLAI M5 1. A copol yner
conpositi AP Based TBE Y¥d@&ld B, thsnpresuliing) ethydenigy epuli¥mannt of a
copol yner (cg_f)t Wallserf.é’“ﬁél/r?fl. aromatic vinyl conpound and/or an a -

A further ethylenic copolymer (B-2) was
produced in the same manner as above, except that the
supply rate of 1-hexene was changed. The material
properties of the resulting products are recited in
Table 1 below. The density of the copolymer (B-2) was
found to be 0.908 g/cm®* and its melt flow rate (190 °C )
was 1.15 g/10 min.

Table 1
Copolymer Comonomexr Comonomer Degree of 21
Cont. Crystall.
(mole %) (%) (al/qg)
aA-1 ' Styrene 2.9 31 2.01
A-2 1-hexene 4.8 41 1.94
B-1 Styrene 0.5 52 1.08
B~-2 l1-hexene 1.4 58 1.12
c-1 Styrene 2.0 36 1.22
D~1 Styrene 2.7 33 1.62

EXAMPLE 1

The ethylenic copolymers (A-1) and {(B-1} were
blended in a weight proportion of 60/40. To 100 parts
by weight of the so-obtained copolymer composition
based on ethylene, 2 parts by weight of diglycerin
sesquilaurate (HLB = 6.3), 0.3 part by weight of
polyoxyethylene(n=5) lauryl ether (HLB = 10.8) and 0.1
part by weight of lauryl diethanclamine (HLB = 6.4) as
anti-fogging agent, 0.4 part by weight of a partial
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ol efin having 3 - 20 carbon atons, which has a degree of crystallinity not

| ower than 10 % but |ess than 90 % and an intrinsic viscosity [err] of

1 - 10 dl/qg, determned in decahydro- naphthal ene at 135/ err]C , and
(B) 10 - 90 % by wei ght of a honopol yner of ethylene or a copol yner of
ethylene with an aromatic vinyl conpound and/or an a -olefin having

3 - 20 wetkdn saldnsofwapshnhddSa mdgr ce of @py:msammniau;d hl@h%plﬁhan 10 %
but not hi gher than 90 % and an intrinsic viscosity [err] 1
2 di/g, et seRdiump é§cz§’(%eé¢d|5ﬂ %Hé %@dl§51[ &antc, biﬁ\h@?éﬂhtel t her

(B ﬁravé"’tpﬁe"is%ﬁ}%ﬁ@?.viﬁ ¥aﬁ€l."c°’é}f’ﬁ AFfpout andRGASPE: n EALOT at | o of
cthyl oni o SOPRRERKE) |3 lsied] “Eié@’#. n.t%}@ %ﬁﬁ/tiﬁ’% BRIt PYS | oo
weight of IRGANOX 168 (trademark, a product of Ciba
Geigy) as stabilizer were added. The anti-fogging agent
had an HLB of 6.9 as the total of the agent. The
resulting mixture was melt-kneaded, before being

pelletized.

From this pelletized resin composition, a film
of a thickness of 30 u m was produced by an inflation
molding using a monoaxial extruder of 20 mm ¢, L/D =
26, provided with a die of 25 mmg¢ with a single slit
air ring, 0.7 mm lip width, at an air flow rate of 90
l1/min., an extrusion rate of 9 g/min., blow ratio of
1.8 and a towing speed of 2.4 m/min. at a processing
temperature of 200C . The test results of this £ilm
are given in Table 2 below.

EAMPLES 2 -4

Films were produced in the same manner as in
Example 1, except that the copolymers given in Table 2
were used for the ethylenic copolymer. The material
properties of the so-obtained films are recited in
Table 2.

COMPARATIVE EXAMPLE 1

A film was produced in the same manner as in
Example 1, except that ethylenic copolymers (A-2) and
{(B-2) having no content of aromatic vinyl compound were
used as the ethylenic copolymer. The material

properties of the resulting film are recited in Table 2.
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than 1 and the ratio of the intrinsic viscosity of the ethylenic copolyner
(A to that of the ethylenic polymer (B) [err] Is greater than 1.
) A conposition as claimted in Claim 1, wherein the content of the
arorratic vinyl conpound in the ethylenic copolyner (A) is 1.4 - 10 nole %
7 8 A con“%oleon as clained in daim 1 or 2, wherein

the et hyI EBEE&M 2 hi gh density polyethylene which is a
honopol ynmer of et yI rre Qf ei_.p‘ | ene/a -ol efin and whi ch has

a density higher 93"’%7'0?#) ut®no JfPe t BP0 7 8% chferr]. 4.
A t
pol f/?renposE&‘hﬁglga?opo%ﬁbgﬁgoffﬂéth% \Mq’%ﬁﬁgﬁ %oéﬂl?ﬁrgﬂ V|¢1@§3§o%gﬁ%c

and/ or anygeBerddiely. The material properties of the resulting

film are recited in Table 2.

EXAMPLES 5 - 7

A film was produced in the same manner as in
each of Examples 1 -~ 3, respectively, except that 0.2
part by weight of 1,3,2,4-di(p-methylbenzylidene)-~
sorbitol [GELOL MD (trademark) of Shin Nippon Yuka
K.K.] was used instead of using 0.4 part by weight of
partial metal salt of rosin. The material properties

of the resulting film are recited in Table 2.
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olefin having 3 - 20 carbon atons, in which the content of the aromatic
Vvinyl conpound is in the range of 0.05 - 1.4 nole % 5. A conposition
as claimed in Caim 1 or 2, wherein the ethylenic polyner (B) is a

| i near | ow density polyethylene which is conposed of a copol ynmer of
ethylene with an a -olef in having 3 - carbon atons and which has a
density in the range of 0.86 - O. cfr[err] 6. A copol ymer
conposi t i pr—based—oer—etiH-ere~—coRpPrstRg—-Alr——=1l0—080—-%-by—wei ght of a

copol ynmer [of ethylene with an ar onBExaznyle\yl corrpoLCtainm-ncEmnxale[ brr] -
ol efin haying 3 - 20 car b which—fras—a—depgree—of—perystattH{ nity of
10 - 45 9% and an intrinsi¢ viscogity2 errd OF, 11 - llO 2d|/_:],

det erm ne Lén decanydromaphthareng at I35fferrC | and [ 90 % by
wei ght of Mr of éthyl ene

A-1 60 60
A-2 60 60
B-1 40 40
B-2 40 40

Cc-1 100

3

D-1

Arom. vinyl exist exist exist absent | exist
compound

Crystallinity 0.60 0.53 0.79 0.71 -
ratio

Intrisic vis- 1.86 1.79 1.80 1.73 -
cosity ratio

Film
Impact str. NB ! NB NB NB 7100
(kg- cm/cm) >8500Q >8500 >8500 >8500

Strain restor- 12 14 is8 23 17
ability (%)

O
@)
O
@)
O

Anti-fogging

O

Durable anti- O O O X
fogging

Formability:
Stability of O O O O X
Balloon

Note: 1): NB = not broken
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with an aromatic vinyl conmpound and/or an [err] - olefin having 3 - 20
carbon atons, which has a degree of crystallinity of 35 - 70 % and
an intrinsic viscosity [err] of 0.1 - 2 di/g, 79 determned in
decahydr onapht hal ene at 135 [err]C, wherein either one or both of the above
et hyl eni ¢ copolyner (Al) and the ethylenic copolyner (Bl) have the

copol yneri zed aromatic vi rRAP ods®mdnd wherein the ratio of the

degr ee of i\le allinit \ of t-he et h\]lJnl e PDMIJI to that of the
et hyl eni c popolyner (B1) [degree of cmmﬂmﬁﬂe nlty of (Al)/ hat of (Bl)] is

| ess than {1 and the ratio f—t-Re—tptrhRsterv-seos+t e et hyl eni ¢
copol ymer j(Al) to that of fhe 4thy]eni& COlBO| yérer (Bl)7 [err] s greater
Copolymer
A-1 60 60
A-2 60
B-1 40 40 40
B-2 40
C-1
D-1 60
Arom. vinyl exist | exist | exist | exist
compound
Crystallinity | 0.63 0.60 g.53 0.79
ratio
Intrisic vis- 1.50 1.86 1.79 1.80
cosity ratio
Film _
Impact str. NB ¥} NB NB NB
(kg- cm/cm) >8500 >8500 >8500 >8500
Strain restor- 13- 12 14 18
ability (%)
Anti-fogging O O O C
Durable anti- O O O O
fogging
Formability:
Stability of O O O O
Balloon

Note: 1): NB = not broken
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than 1. 7. A conposition as clained in CGaim 6, wherein the
content of the aromatic vinyl conpound in the ethylenic copolynmer (Al) is
1.4 - 10 nole % 8. A conposition as clained in Caim 6 or 7,
wherein the content of the aromatic vinyl conpound in the ethylenic
copolyner Bl) is 0.05 - 1.4 nmole % 9. A conposition as clained
eit herI(“D&g%“RI@fL éPaPWp@ItIt}Téf wherein the ethyhlenic copolynmer (Al) is
a copolyner of ethylene with an aromatic vinyl conpound and the ethylenic
copol ymer (Bl) is a copolymer of ethylene with an aromatic vinyl conpound.

10. A COMPOSIHEN dnpdd AliBsHl  Idbediidily 4R hed apFRshnlo &
wherein the ethyhlenic copolyner (Al) Is a copol yner ethylene wth
an a -ol dnventitth dag ewhaeegi Cbéonﬁemeuso&BlﬁatérfaprQiﬂmmtedet hyl ene
mnth an aromatic vinyl compound. 11. A conposition as clainmed in

either omxtigfles requiring extensible £flexibility, ability for
adhering onto various surfaces, transparency, strength,
strain restorability, blocking resistance, formability,
fogging resistance and durable fogging resistance. It
is superior in the transparency, strength, strain
restorability, blocking resistance, formability and
durable fogging resistance, so that it c¢an be used
favorably as the material of films, sheets, pipes and
tubes (hoses).

The film or sheet according to the present
invention is made from the above-mentioned copolymer
composition based on ethylene, concrete examples of
which include films and sheets for agricultural and
industrial uses and for ©packaging uses, such as
wrapping films, stretchable £films and shrinkable £ilms
and packaging sheets. These films and sheets can also
be used for standardized bags, packagings for heavy
weight articles, for example, heavy bag, original sheet
for lamination, sugar bag, packaging bags for oily
products, for watery products and for food products,
medical infusion bag and agricultural materials. They
can be used especially favorably for packaging heavy

weight articles.
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d af in the content of the ethylenic copolymer (Al) is in
the. m w ﬁm% by weight 8 0 and the content of the ethylenic
copol ¥ the range of 70 - 30 % by weight. 12. A copol yrer

corrp05|t|on based on ethylene, conprising (A2) 10 - 90 % by weight of a
copol yner ﬁhﬁ hyl ene with an aromatic vinyl conpound, which has a degree
of crysta(l: y of 10 - 45 %and an intrinsic viscosity [err] of

1 - dl/g, determ ned in decahydronapht hal ene at 135 [err]C, and (B2) 10
- 90 % by wei ght of a honopol yner of ethylene or a copolyner of

32 gﬂagngfwth an  cbpdiiviidr! Na¥hposSt1o80 BHRRD AbATE ety Ldndas 2
comprising
{A) 10 ~ 90 % by weight of a copolymer of ethylene
with an aromatic vinyl compound and/or an ¢ -
olefin having 3 - 20 carbon atoms, which has a
degree of crystallinity not lower than 10 % but
less than 90 % and an intrinsic viscosity [n 4l
of 1 - 10 d4i/qg, determined in decahydro—.
naphthalene at 135C , and
(B) 10 - 90 % by weight of a homopolymer of ethylene
or a copolymer of ethylene with an aromatic vinyl
compound and/or an a -olefin having 3 - 20
carbon atoms, which has a degree of crystallinity
higher than 10 % but not higher than 90 % and an
intrinsic wviscosity [ #7ns:} of 0.1 ~ 2 di/g,
determined in decahydronaphthalene at 135 C .
wherein either one or both of +the above ethylenic
copolymer (A) and the ethylenic polymer (B) have the
copolymerized aromatic vinyl compound and wherein the
ratio of the degree of crystallinity of the ethylenic
copolymer (A) to that of the ethylenic polymer (B)
[degree of crystallinity of (A)/that of (B)] is 1less
than 1 and the ratio of the intrinsic wviscosity of the
ethylenic copolymer (A) to that of the ethylenic
polymer (B) [ [»n .l/In =] ] is greater than 1.
2. A composition as claimed in Claim 1, wherein
the content of the aromatic wvinyl compound in the

ethylenic copolymer (A) is 1.4 - 10 mole %.
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greeso

ecahydronapht hal ene at 135 [err]C , wherein the ratio

{Im' mi 70 % and an intrinsic viscosity [err] of 0.1 - 2
scrystallinity of the ethylenic copol ymer (A2) to that of

the ethylenic polyner (B2) [degree of crystallinity of (A2)/that of (B2)]
han 1 and the ratio of the intrinsic vi SCOS|t¥’lof the et Ieni_c

Is less t
copol yner
greater t
content o
1.4 -

mhereln t
a honopo

g/cnerr]

3-A2) t o Ac ha‘i°'@°§'5nié‘-°‘ét 5% enFtaimed ymi:?l L P&y
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r 13,
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and not hi gher than 0.97 g/cnferr]
higher than 0.93 g/cm®* but not hlgher than 0.97 g/cm®.

4. A composition as claimed in Claim 1 or 2,
wherein the ethylenic poelymer (B) is a copolymer of
ethylene with an aromatic vinyl compound and/or an ¢q -
olefin having 3 ~ 20 carbon atoms, in which the content
of the aromatic vinyl compound is in the range of 0.05
- 1.4 mole %.

5. A composition as claimed in Claim 1 or 2,
wherein the ethylenic polymer (B) is a linear 1low
density polyethylene which is composed of a copolymer

of ethylene with an ¢ -olefin having 3 - 8 carbon atoms

and which has a density in the range of 0.86 - 0.93
g/cmd .,

6. A copolymer composition based on ethylene,
comprisirig

(Al) 10 ~ 90 % by weight of a copolymer of ethylene
with an aromatic wvinyl compound and/or an a ~
oclefin having 3 - 20 carbon atoms, which has a
degree of crystallinity of 10 ~- 45 % and an
intrinsic viscosity [ a2] of 1 ~ 180 dl/g,
determined in decahydronaphthalene at 135 €, and

(B1) 10 -~ 90 % by weight of a copolymer of ethylene
with an aromatic vinyl compound and/or an o -
olefin having 3 - 20 carbon atoms, which has a
degree of crystallinity of 35 - 70 % and an

intrinsic viscosity [ns:} of 0.1 - 2 dl/g,
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8 1° “nluq ition as clained in Caim 12 or 13, wherein
the et hgmm“ml“/ 2) is a linear | ow density polyethylene which is
conposed+of ¢ an* etthyl’*ene/ a -olef in copolyner having an a -olef in content
of 3 - 10 nole % and which has a density in the range of 0.86 - 0.93

/ . 16. A . Sit] | ai ' ' f d ai

1210 15, wner oidPLERRITAR O dRAnNETDPRARS AL DS B, AP (Gh2) s in tho
f - % b L gh d.rh t h | eni B2

o'Ph Uhe PERSLh, GRS Gnd Cok [ CRGER) BE Obnh"CaBR0K, PRERABRIE 10

:int Qﬁ{) O O&Qgﬂ{fri élut)o A8a Weheh CORPIARES %pw,ggﬁélogqimg) agaRle (O In
. parts by weight per 100 parts “by

the copolymerized aromatic wvinyl compound and wherein
the ratio of the degree of c¢rystallinity of the
ethylenic copolymer (Al) to that of the ethylenic
copolymer (Bl) [degree of crystallinity of (Al)/that of
(B1)] is less than 1 and the ratio of the intrinsic
viscosity of the ethylenic copolymer (Al) to that of the
ethylenic copolymer (Bl) [ [n a:1/ [ns:] ) is greater
than 1. '
7. A composition as claimed in Claim 6, wherein
the content of the aromatic wvinyl compound in the
ethylenic copolymer (Al) is 1.4 - 10 mole %.
8. A composition as claimed in Claim 6 or 7,
wherein the content of the aromatic wvinyl compound in
the ethylenic copolymer (Bl) is 0.05 - 1.4 mole %.
9. A composition as claimed in either one of
Claims 6 to 8, wherein the ethyhlenic copolymer (Al) is
a copolymer of ethylene with an aromatic wvinyl compound
and the ethylenic copolymer (Bl) is a copolymer of
ethylene with an aromatic vinyl compound.
10. A composition as claimed in either one of
Claims 6 to 8, wherein the ethyhlenic copolymer (Al) is
a copolymer of ethylene with an o -olefin and the
ethylenic copolymer (Bl) is a copolymer of ethylene with
an aromatic vinyl compound.
11, A composition as claimed in either one of
Claims 6 to 10, wherein the content of the ethylenic

copolymer (Al) is in the range of 30 - 70 % by weight
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wei gh e ethylenic copolynmer (A) and the ethylenic polymer
(B) m“ “—m/“ﬂm“m “rl on as clainmed in daim17, wherein the anti-fogging
q'sta monfontc surfactant or a mxture of nonionic surfactants.
A conposition as clained in Caim 18, wherein the nonionic

surfact ant or, the m xture of nonionic surfactants has an HLB of 5 - 10. 20.

A conposit B3 athe| Sorkeat eft h’étf‘e ofth¥fepis; Ropolmen) (Wri)chi%orhﬂi ses a
part s by wdh %h%fg@%ﬁfsﬁ?n SRR 3 e ‘ciﬁp(‘i?;hér%“e;%ﬁttEireiﬁ&
pol ymer (Bjg 21.  p YRér Pr si Bhgelin® o OMRYBieNR, as
clainmed in elther one o? %ial &q‘l‘% g@‘% X orrred proddct as
clai ned i ncmpriisdhg Wherein 8 2
(A2) 10 - 90 % by weight of a copolymer of ethylene |
with an aromatic wvinyl compound, which has a
degree of crystallinity of 10 - 45 % and an
intrinsic wviscosity [n a2l o©of 1 - 10 dl/g,
determined in decahydronaphthalene at 135 °C, and
(B2) 10 - 90 % by weight of a homopolymer of ethylene
or a copolymer of ethylene with an a -olefin
having 3 - 20 carbon atoms, which has a degree of
crystallinity of 35 - 70 % and an intrinsic
viscosity [ 2] of 0.1 - 2 dl/g, determined in
decahydronaphthalene at 135 C,
wherein the ratio of the degree of crystallinity of the
ethylenic copolymer (A2) to that of the ethylenic
polymer (B2) [degree of crystallinity of (A2)/that of
(B2)] is 1less than 1 and the ratioco of the intrinsic
viscosity of the ethylenic copolymer (A2) to that of
the ethylenic polymer B2) [ [n a21/1 ezl ] is
greater than 1.
13. A composition as claimed in Claim 12, wherein
the content o©of the aromatic vinyl compound in the
ethylenic copolymer (A2) is 1.4 - 10 mole %.
14. A composition as claimed in Claim 12 or 13,
wherein the ethylenic polymer (B2) is a high density
prolyethylene which is a homopolymer of ethylene and
which has a density of higher than 0.93 g/cm®* and not
higher than 0.97 g/cmé®.



t he br(m'ulllﬂlg"uw uﬂ',eet, pi pe or tube. 23. A forned product as
¢l ai med sl ne v 22, wherein the fornmed product is for packagi ng
heavy wei ght articles. 8 3

15. A composition as claimed in Claim 12 or 13,

wherein the ethylenic polymer (B2) is a linear 1low
density polyethylene which is composed of an ethylene/
a -olefin copolymer having an g -olefin content of 3 -
10 mole % and which has a density in the range of 0.86
- 0.93 g/cm® .

16. A composition as <c¢laimed in either one of
Claims 12 to 15, wherein the content of the ethylenic
copolymer (A2) is in the range of 10 - 40 % by weight
and the content of the ethylenic polymer (B2) is in the
range of 60 - 90 % by weight.

17. A composition as claimed in either one of Claims
1 to 16, which comprises an anti-fogging agent (C) in
an amount of 0.5 - 10 parts by weight per 100 parts by
weight of the sum of the ethylenic copolymer (A) and
the ethylenic polymer (B).

18. A composition as. claimed in Claim 17, wherein
the anti-fogging agent (C) is a nonionic surfactant or
a mixture of nonionic surfactants.

19, A composition as claimed in Claim 18, wherein
the nonionic surfactant or the mixture of nonionic
surfactants has an HLB of 5 - 10.

20. A composition as claimed in either one -qf Claims
1 to 19, which comprises a nucleating agent (D) in an
amount of 0.01 - 10 parts by weight per 100 parts by
weight of the sum of the ethylenic copolymer (A) and
the ethylenic polymer (B).

21. A formed product made of the composition as
claimed in either one of Claims 1 to 20.

22. A formed product as claimed in Claim 21, wherein



L]

23. A formed product as claimed in Claim 21 or 22,

wherein the formed product 1is for packaging heavy

weight articles.

8 3



ABSTRACT
The present invention provides a copolymer
composition based on ethylene which exhibits an
adequate extensible flexibility and an ability for
adhering onto various surfaces and which is superior in
the +transparency, strength, restorability £from strain,
blocking resistance and processibility and has no
content of chlorine, as well as formed products made
thereof, such as films, sheets, pipes and tubes,
wherein said copolymer composition comprises
" {a) 10 - 90 % by weight of a copolymer of ethylene
with an aromatic wvinyl compound and/or an a -
olefin, which has a degree of crystallinity of at
least 10 % but less than 90 % and an intrinsic
viscosity [#n .} of 1 - 10 41/g and
{B) 10 - 90 % by weight of a homopolymer of ethylene
Oor a copolymer of ethylene with an aromatic wvinyl
compound and/or an a —0lefin, which has a degree
of crystallinity higher than 10 % but not higher
than 90 % and an intrinsic viscosity [n:] of 0.1
- 2 d1/g
wherein at least one of the above ethylenic copolymer
(A) and the ethylenic polymer (B) has the copolymerized
aromatic vinyl compound and wherein the ratio of [degree
of crystallinity of (A)/degreee of crystallinity of (B)]
is less than 1 and the ratio of [y .)}/[n ] is greater

than 1.
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57) Abstract

7 An ethylene vopolymer composition which exhibits suitable elasticity in clongation and pressure-sensitive adhesiveness and is
excellent in transparency, strengths, strain recovery, blocking resistance and processability and free from chlorine; and films, sheets, pipes,
tubes and other articles molded from the composition. The composition comprises 10 to 90 wt.% of (A) a copelymer comprising ethylene
and a monomer selected from among aromatic vinyl compounds and a-olefins and having a crystallinity of 10 % or above but below 90 %
and an intrinsic viscosity fn,] of 1 to 10 di/g, and 10 to 90 wt.% of (B) an ethylene homopolymer or a copolymer comprising ethylene and a
monomer selected from among aromatic vinyl compounds and a-olefins and having a crystallinity of higher than 10 % but up to 90 % and an
intrinsic viscosity [ny] of 0.1 to 2 dl/g, at least either of the components (A) and (B) containing an aromatic vinyl compound as the {.
comonomer, the ratio of the crystallinity of the component (A) lo that of the component (B) being less than 1, and the [, ] to [0 ] ratio
exceeding 1.
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