DESCRI PTI ON OLEFIN (CO ) POLYMER COWPCSI TI ONS AND METHOD FOR PRODUCI NG
THE SAME AND CATALYST FOR OLEFI N (CO-) POLYMERI ZATI ON AND METHOD _FOR
PRODOCI NG THE SANVE E L FI ELD The present invention relates
to an olefin (co-)polyner conposition and a method for producing the sane,
and to a catalyst for olefin (co-)polymer polynerization and a nethod for
producing the sane. Mre particularly, the present invention relates to a
preliminarily wowmemed catal yst for olefin (co-) pol yneri z RGTHRYIO™, i s
obt ai ned by causing a catal yst for.

U

V74 r (Gt) EAKERMEZOHNBFERY
v AV74y () EARMR L ZOMESE

Bt 53 BF
5 AR, AVT71 >y G0 ESREMELZOREFERTA V7

4> (3t) BAHMBREZzOMEFEICBET S, S5RHLR, B
K EbF 7 ViILAMESUCEBESBILAYMBERAEZERSF LT EIRY
AV 74 ABERBRIC, FEOHESENORV I LI+ VBLVEE
GEORYA VI 4 vERFBIELALV T4 v (G ESETHEELM
10 #Hx02z088FE. RUNTLOFHELE/LMEEERSLTE4L
T 74 vEAMEBEAHMBEICENOEZERTIERENB LUK R
BECHEVWRIA VI« VHEBYEZOBBHEICHT 5,

HREWH _

15 Ry oLy, EEERIFL L, BEHERETERYVFL V%
ORYAVT 4 iz, BENEE. REIIBLSCEL, BB HE LD
KSR BWTEBD THEERADPEREATECHEVWLONATV S,
LirLudo, BRENDVDEL, FL-ERMCEEIEBEB VN, PEK
. RagE. SLHLBRESORBHRICE - TLEEILD TR £

200 ohoERBEREELBOTCLREAOEEEERICBANEL TV S,

RY oLV OBBREABLIUCERICEELTEDIFEL LT, &
MRETIEBV T, RV 7oV VicERERMLMY EERPALZRIES
35k (RMMW59-937115A%H. KMM61-152754
SAWE) | ¥HERERYV o PV REEBESREE BRI EBERE



produci ng pol yol efin having, as a main conponent, a transitional netal
conpound cat al yst conponent_containing at least a titanium conpound to
support polyolefin to be polynerized and pol yolefin having a high degree
of polymerization and a nethod for producing the prelimnarily activated
catalyst for olefin (co-) polynerization, and to a catal yst for olefln

(co- )polynerlzatlo
conponent , and' %’

{éaw ng the prelimnarily activated catal yai. Eﬂln
Bﬁ? ol efin composition having high nelt ten5|on and i gh

crystallization tenperature which uses the catalyst for olefin
(co-)polynerization, and a nethod for producing the sanme. BACKGROUND OF

THE | NVENTI ON
hi gh-density
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Since a polyolefin such as pol ypropyrene,
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pol yet hyl ene, straight chain | owdensity polyethylene or the like 1is
excellent in mechanical properties, chemcal resistance and the |ike and

i s Very useful 1n respect of a balance of econony, it has been w dely
utilized in every nolding field. However, the polyolefin has small nelt
tension and a low crystallization tenperature. For this reason, nolding
properties such as hollow nolding, foam nolding, extrusion nolding and the
| i ke are poor wement#izs hi gh- speed productivity of a nold has PCHIPHISEREs in
vari ous nol di ng met hods. A et hod for causing pol ypropyl ene to react

wi th organic peroxide and a crosslinking auxiliary agent in the nelting
state (Japanese Unexam ned Patent Publication Nos. 59-93711, 61-152754

and the like), a method in which a | ow deconposition tenperature peroxide
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Pat ent Publication No. 2-298536) and the |ike have been disclosed as a

nmet hod for increasing the.nelt tension and crystallization tenperature of
pol ypr opyl ene. A conposition in which polyethylene having different
intrinsic viscosity or nolecul ar weight or polypropylene are blended and a
met hod for producing the sane conposition by nultistep polynerization have

been proposed as ot her met hod for - D
enhanci ng nelth?gggégksticity such as nelt tension or the lig%jmnmﬂﬁ&ns

There have been disclosed a nethod for adding 2 to 30 weight parts of
super hi gh nol ecul ar wei ght pol ypropyl ene to 100 wei ght parts of ordinary
pol ypropyl ene and extrudi ng a product at a
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tenperature which is equal to or higher than a nelting point and equal to
or lower than 210[err] C (Japanese Exam ned Patent Publication No.

61-28694);a nethod of _preparing an extrusion sheet made of polypropylene

which is obtained by a multistep polynerizing nmethod and contains 2
conponents having the limting viscosity ratio of 2 or nore and different
nol ecul ar wei ghts (Japanese Exam ned Patent Publication No. 1-12770), a
met hod for predusminegsa pol yet hyl ene conposi tion whi ch cont ai PETAIPS6/83028)
wei ght % of pol yet hyl ene having hi gh viscosity-average nol ecul ar wei ght
and conprises three kinds of polyethylene having different

vi scosi ty-average nol ecul ar melghts by a nelting and kneading nethod or a
mul ti step polynerizi ng nmethod (Japanese Exam ned Patent Publicatjon No.
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titani um vanadi um solid catal yst conponent (Japanese Exam ned Patent
Publ i cati on No. 5-79683),..a.method for polynerizing 0.1 to 5 weight % of

- super hi gh nol ecul ar wei ght pol yethylene having a limting viscosity of 15
dl /g or nore by using an active titanium
- 3- cat al yst conponent which has prelimnarily been pol ynerized

with 1-butene - hyl - 1- pent ene according to a nultistep | Lgl Ng
nmet hod using a g&’éﬂ@%zat i on container having a speci al arra%‘@plce)’yn%%ﬁﬁ
(Japanese Exam ned Patent Publication No. 7- 8890) and the |ike.

Furthernore, there have been di sclosed a nethod for
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produci ng pol ypropyl ene haVing high nelt tension in which propylene is
pol ynerized with a support type titaniumcontaining solid catalyst )

CONMPONENT —and an or gani ¢_al um num conpound catal yst conponent by using a
prelimnary polynerization catalyst which is prepared by prelimnarily
pol ynmeri zi ng ethylene and a polyene conmpound (Japanese Unexam ned Patent

Publ i cati on No. 5-

222122), and a nethod for producing an ethyl ene-a

-olefin copol wieeriams ng high nelt tension by using an et hyl EG&JP96/03028
containing a prelimnary polynerization catal yst which contains

pol yet hyl ene having a limting viscosity of 20 dl/g or nore that is
obtained by prelimnarily polymerizing only ethylene u3|ng the sane

cat al yst conponent
According to vario
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crosslinking auxiliary agent, crystallization tenperature, thermnal
stability and the |ike_should be inproved.

-4-

The process for manufacturing high nol ecul ar wei ght

pol yol efin should be nodified for the follow ng reasons. Mre
specifically, it is hard to precisely control the anount of olefin
(co-)polynerization in order to generate a small anount of pglof

havi ng a hi gh

03628
A% wei ght in the multistep polynerizing nmethod which

is to be incorporated into the ordinary olefin (co-)polynerizing step for

pol ymeri zati on.

In addition, the polynerization tenperature should be

| onered to generate
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pol yol efin having a nol ecul ar wei ght which is sufficiently great.
Furthernore, the productivity of the final polyolefin conposition is

| owered. I'n"tThe method for prelimnarily polynerizing a pol yene
conpound, it is necessary to prepare a polyene conpound separately. In the
‘method for prelimnarily polynerizing polyethylene, the dispersibility of
the prelimnarily polynerized polyethylene to the polyolefin which is
finally obtai ne9m4msn- uniform Consequently, further inprBGEMRNO3RBoy| d
be required in respect of the stability of the polyolefin composition.
According to the prior art, the nelt tension and the <crystallization
tenperature of polyolefin are insufficiently enhanced as descri bed above.
In addition, there are problens to be solved with respect to odor and
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- 5- SUMVARY OF THE | NVENTI ON It is an object of the present
I nvention to provide a polyolefin conpound having high nelt tension and
high crystallization tenperature which is suitable for holl ow nol di ng,

f oam nol di ng and extrusion nol ding and can show hi gh speed production for
various nol ding processes, and a nethod for producing the sane polyolefin

conposi tion.

a catalyst foWQPBHM™F (co-)pol ynerization to be used for producl hg

It is another object of the present inventi [M{’%\eﬂ de

pol yol efin conposition, and a nethod for producing the sane
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catal yst. As a result of investigation to acconplish the above-
nment i oned obj ects, the present inventors have found that olefin is _
(co)ypotymerized by using a preaciivated catal yst by causing a catalyst
for producing polyolefin to support a small anount of polyolefin having a
‘specific intrinsic viscosity to be (co-) polynerized and a small anmount of
pol yol efin having a specific high intrinsic viscosity so that a pol yolefin
conposi ti on hawvagrndmsgh nelt tension and high crystallizati oRCTERIOIREur e
is obtained. Thus, the present invention has been conpl et ed. A first
aspect of the invention is an olefin (co-)polyner conposition conprising:
0.01 to 5.0 weight parts of high nolecular weight polyethylene which is an
et hyl ene honopol yner or an ethyl ene-ol efin copol yner containing 50 wei ght
% or nore of an SYVENTHDBIENFEL W, - 6- '
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V74 0% () EAESHET, 135CoF b3y vhTRIELALES

HE [2] X15d1 ./ gxW/hEvwRYF VL7742 (B) 2BBEE

{LEYMBRS 1 g4/ 0. 01g~100g4ERKIESFH (3L
20 EAIRE.

b) ZhicHAVv 74 % () EAZET,. 135CTOFhFY
HTHELAEERE (2] 8156~100d1./gThasHy41
747 (A) 2BB&B/LAYMEES 1 g% 0. 01g~5, 0
00 gERIEZTFHMABLML (Gt) EETEZ284

25 c) BYVAVLT742 (B) BXURNVFL 74 (A) 2BBSLEIL
EUMBRNICHBSEIFRICIIBEOoM LAV T4~ (3k) EAH
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et hyl ene polynerization unit; and 100 wei ght parts of an olefin
(co-) pol ymer other than the high nol ecul ar wei ght pol yet hyl ene, wherein

t he hi gh nol ecul ar wei ght pol yethylene has an intrinsic viscosity [[err]]
of 15 to 100 dl/g measured in tetralin at 135 err]C or nore, and the high
nol ecul ar wei ght pol yet hyl ene exists as dispersed fine particles having a

nunerical aver icle size of 1 to 5000 nm |t ileﬁ?ﬁSE@ﬁ
that the intriﬁgﬁgﬂ§ﬁ%%osity [[err]] is 15 to 50 dl/g, and nore 5§

preferably, 17 to 50 dl/g. It is preferable that the amount of the high
nol ecul ar wei ght polyethylene is 0.02 to 2.0 weight parts, and nore
preferably, 0.05 to 1.0 weight part. It is preferable that the nunerical

Sopile paricle Sipfndl MMM AREIY 1P8F VIV A ) &
BEEBIENFTLL,
TAEEE2RNIBVTR, a) PBLLELF I LAY EESLE
PeRioSYMEss. BBES2BRF1 LWL 0. 01~1, 00
5 O0ELDORME (19915 Bk, B2k, B12EX081
SKKEBT LMV BIRISBRINLLBOEREBRIILLY (A
L1) BLAUBBESBET1ELIIHLO~500ELOBFaEHEK (
E1l) o#la8b8hoR3 VALV 74 U EERMEOELETIC. +
V74 2% (k) BEA3ET, 135COF IS Y U ahTHRIELABEE
10 WHE [2] #15d1/gkbhx0Ry+174 > (B) 2BBLE
{LEVMBERS 1 247D 0. 01 g~100gERXEBSFH (L)
BEATRE. Thickd{ AL 7+ 0% (3t) BASHT, 135CDF}
T Y THUELAEERE (2] £15~100d1/gTHBHY
AV 74 (A) BBEBRILEOMMERS 1 g 4700, 01g~5
15 , 000 gERRE €3 FHMBHEA Gt) BAIRE2E8S. BVAL 74
¥ (B) BXURIALT7 4 v (A) 2EBLE/LAYHMBRSIcEE
XHBZFECIDBONEA VT 4y () EARAFHRISHE L,
b) FEERH/AMBROEBBEBRREFLIEAMCHLALVZ 2 v (3D
EAHTPHESLLMERCRINISBOARLSEILAY (AL1) &
20 DA TO0. 05~5, 000 LDEME (199 145K) &1,
¥2k. B12kBLUR1 3BT 38BLV LR, OEBIRZA
rEBOERLREILEY (AL2) |\ BLU
c) FHREE{AMBEDOEBLBRFLIEAEHLALZ ¢ ¥ ()
EARTHEEAMEDI2IhsBFHEK (E1) LoAHTO~
25 3, 000ELOBFHS5HK (E2) hokdF LT 4 () BEAH
MIBOBETIR. AL 74 02K (3b) BEAIEIIEHMFELL,
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nore preferably, 10 to 500 nm In the first aspect of the invention,
it is preferable in the olefin (co-)polyner conposition that the intrinsic
vi stostty—f{errjJ of the oletin (co-)polyner conposition that is neasured
in tetralin at 135[err]Cis 0.2 to 10 dl/g. It is preferable that the
intrinsic viscosity [[err]] is 0.2 to 8 dl/g, and nore preferably 0.7 to 5
dl/g. In the first aspect of the invention, it is preferable in the
ol efin (co-) powpwensmsnposition that the olefin (co-)pol ymer PERTEF030R8,

t he hi gh nol ecul ar wei ght pol yethylene is at | east one selected fromthe
group consi sting of a propyl ene honopol ynmer and

TBREB2RBicbwTR, AL 74 % (3R BEALERIC, X
SIcT7x /) - VRBIABLEARTY Y RBEHLER»BITN 374
Eb—DDREXNE0. 001 ~2EBEMABZENFE LV, .

¥hFRE2RECIVCR., EOMNEFELK TR OAA L

5 742 () BEAKHERY1I00EERICHLT. S5 2WOFER
k-TEBShEA V71 (3k) BEAH4%20~10, 00 0ERKORE
B, FxL{i30~5, 00 0EHEBHOHEH, t<CIHFFLIR0~2
., 0CO0EEFOEHRATA_LDTE S, '

RICERFOEIRAI, DB LLF Y L {LaWEESLEBLRL

10 AYMEBRATH-T. COMBICHBRELF CSFEKMEIKRKS 1
g%+~9H0.01g~5,.000gDP135COF+3Y PTRELL
EEHE (7] #15dl/g~100dl/go@EHDALZ7 1+ L(FHE

T AR (AYESUCEEREETAA LT . > (b)) BAEMEBITH 3,

RICARFAOEARHR, DB LELF 7 {Ltah2aUEBLREL

15 AYVMEBRS. F2 BEF1EALIZHL0.01~1,000EALD0FK
THIZOAMEEWALL)BITF Y U EF1IEMICHLO~500
ELOBTFHEZX(EL)OHMAEGDLEL SR LRI XV T4 Y HERHM
BOBAETIC, AV 74 2 GEAGXETI3S5CDF IS Y T
BiEL/-BEEHEE (2] $#15d1/g~100dl/gTH5AL 74~

20 QGLEAZK(ARERXE. F7 U 55EFMERS1 2572 0.0
1g~5.000g04b 74 YEOEGEK(A)ZF I yEFEEME
BRAKCHEHBIRZALV 74y () BEAHMBOBELSETH 5,

MEEE3I~4BHicbwTik,. ERLSERILAYBBESY., BELE
BEFlenricdlL0. 01~1, 000LDF#E (199 1%FK)

20 Wlk. B2k, Bl12BEBLUBI1IKIIRTI2EBMED U BH{HIO
RIRxh7-L2BOERLEBAEY (AL 1) BIUBBLERF1 L
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a propyl ene-ol efin copol yner containing of 50 weight %or nore of a

propyl ene pol ynerization unit In the first aspect of the invention,
it is preferable in the olefin (co-)polynmer conposition that the follomnng
relationship is satisfied in the bul k state where no rubber conponent or
inorganic filler is present, as expressed by the follow ng formla:

log (G ([err] :‘ig%?y_lﬁ) - log (G ([err] =10[err])) < 2, a StpraPosdsaskul us
. being G ([err]= it with a frequency of [err]= 10[err] for a nolten
- product of 230[err]C and a storage nmodulus is G ([err] -10[err]) with a
frequency of [err] = 10[err] In the first aspect of the invention, it
Is preferable in the olefin (co-)polynmer conposition that the foll ow ng

e orarnD S SIS L 0D 2 A'S i Eekes et 1) Biln B EN Yz e
HEFZE Lo,
MRS ~4RBPiIcbBLTR,. ALV 74 YODEAK (A,
FULUOBRMEBEShEABLF LV ESBNE5 0GRS EEET S
5 FLry—AV74 HEBEARTHILIENFETLYL,
FAREEI~4RBicb TR, BMERZEL TSI, FIUR
FLEMEHLO0.01~1,000ELOHEBRT LI =T L{LEH(A
LD)BLXUCFYUVEFLIEALMRCHLO~500ELNDOBFHSH(E 1
YESUIENTFEL L,

10 TSI ~4RBPicBLTR., EBLEMAESUES 1 g4 0
.01~100gD0135COFbr3 Y PTRELEFERE [1]
MR15dl,/ g&Y/hIVEGOESGBEHORIA L7+ Y (B)%E, XK(

T OEAHMWORIAL 74 Y (A)ED X SIFTBIERL 2 &AF
T LU,

15 FAMEEI~4RBicbL TR, EBRILEGUHMBERS N, =18
ILF 4 YT RMIENLRF 2 2ERDETEF 7 Y EFEHEAMBR
BRATHEENEFE LW,

TAREEI~4 BB TR, AREBRIESW(AL 1), A
TLI=oL{LEBWTHE I EHFEL WV,

20 FRAMREE3I~4RBicbVTR, BFH#H5EK(E 1A, HFPcE
%, BR. VWV OELRKEEZEETIARMAEEDOLIBAFPRICS |
—O-Cia2ET38Mr 1 RILAMTHIEHNFEL L,

FhAMEB3I~4RBRPLCBVTR, RUF L7414 X (BYD, BRHE2
~1204V 74 v OBMBEBEKI-R2BLLEORELS4,kTHE L

25 HHFELL, | |
LRI~ 4RPCBVTR, EBEBRRTF1IELIHLALT
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log'(N1) > -log (MFR) + 5 a first normal stress difference being expressed
by N[err] with a shear rate of 4 x 10[err] (secl[err]) at 190[err]C

' 236fert+tE€and 250ferTIC A netal flowrate (unit: g/ 10nmin) being
expressed by MR In the first aspect of the invention, it is
preferable in the olefin (co-)polynmer conposition that the foll ow ng
relationship is satisfied at 190[err]C and 250[err] C : a”é‘l\}r 03
(190[err] O - wboemdneR50[err]C)) / Nerr](190[err]C < 0.6 2030 nal
stress dlfference bei ng expressed by N err] (190[err] O

- 8- and N[err](250[err]C) with a shear rate of 4 x 10[err]
(secf[err]).

4 v GOESAMBTREE NI BFHEK(EL)EDEHTO~3,
000 ELDBFHEK(E2IZXSITBUIENFE LW,
FARMREI~ARBIBV TR, BFHR5HK(E 2)X, SFhER
%, ER.VUEERERESETIARMAESOLLIBATFPICS |
5 —O—CRALETIEBRITIRMLAMTHIILEAFILL,
FRAREI~4RPESVTR. FTHEECMEDOEBLERT
1Elicn LFHEELBhcaihseBoERLEAM(AL L)
DAEHT0.05~5,000 € 0RAMR(IIIIERELIR. £2
. B1265LU0E13ECEBT38BLVEIRMSBRENLS
10 BOEREEBULAWM(AL 2), BLY
FREELCHBEDOEBLBRF1 LKL FHEEAMB IS
ENAETHEHK(EL)EDAHTO~3. 00 0 ELVOBEFHEK(E
- 2. '
E2XSIABLIENFE LV,
15
B o i 4 75 B0
H1iAREOEGA2 608 ) v —HMBEME BB BFHAMS (T
EM) THELAT5000{50BXETH 3,
K2 iiK10ER:2Hbr 0P T RAT D, HAEMAL ML
20 —ARTH %o
M3ik—ENcBE{mohTwaX) 7oL OTEMERETH 3
H4iE3OBRERETS2PDO L —XRTH 3,
) E5~Tik. ARAOEHH2 60K Y T —HRIO LA+ o -8
95 %RTHLOT. FHRAERG  LAER0OBERERTETH 3,
H8~9id. ZRPOEHAM2 6 DR ) v —HERPDO LA o —EH
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In the first aspect of the invention, it is preferable in the olefin
(co-) pol ynmer conposition that the followng relationship is satisfied at

190[err] C and 250[err] C (M5(190[err]C) - Ms(250[err]Q)) [/
M5(190[err]C) < 3.1 a nelt tension being expressed by M5 (190[err]C) and
M5(250[err]C) with a shear rate of 3 x 10[err] (sec[err]). In the
first aspect of lJpagention, it is preferable in the ol efi npéf, - S)Jﬁ/mer
conposition that the following relationship is satisfied: t = 10)
- Qt =300)) / G(t=10) <1 a relaxation elastic nodulus being expressed
by G(t =10) with t = 10 (sec), and a relaxation el astic nodul us bei ng

expressed by G (t =300) with t = 300 (sec) on the condition of 500 %of a

The i nvention. 1t (2 hPereranrei o AR BN GBI R AT S 2

that an el ongati ongl

10

15

20

25

K10~114&. ZARFOELBH 260K ~—MBYWOL A0 -

BHERTLOT. BARHERG (1) LEHMOBMRERINTS 3,
H12~13\*%QO%EWZGG£U7—E&%®vtn9—$
BMERTHOT, MEKELKRMOMRERINTS S,

RUEEET 3 - DOBRBOTRE
FRAOCHMEhIBVT, THIA L7+ v] OBBIR. BEX2
~120FVv 74 VEBELARK. 2BLULOA V74 BEABNE2 ST
FVIT 42 e SUvFLABERBIUN VI 4V Tuy ) {HEEKSE
ATV 74 VROEDEEUE. TRVZFLY] BEE TxFL
YA EAK] OBBR. xF LV VHMEAK, T F L EABMEES
DEEYXLEabzFLYy—FVLIs L e SUFLRBAKBLIU LS
Ly=—FL74 2 Foy 7RhEAGKEZ2E88 T35 L U REDESHE
. BLU [HYFobry] oOBBR. 7ot L Ly BEMBEAEL LU
K70V EABEME50ERYULEEE oLy —~F Lo s
ST LAREGUBLIE S OEL Y -F LT 4y Tuy 2R EAKE
G873 oV URENEAKEERT 5,

gho, TRYI V74 U HRY] OBER, BEAEN. 2 TFER. 5>
TLARR, 7oy JBABEORBIRIF LI 4 VORAYEEY%T
5o

[FPREEL) DRABR. RVF V4 v YERKEOE D FRILE
e, AL 7+ L ORGEALEBT IICKT > T, FHEHRILT 3
CEEBMKL, RUALT . CHEAMBOBRETFIEA LY « V1T H
B GOES L THMB AR S 52 21k F 5, |
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viscosity is increased in a |arge deformation regi on when nolten and
stretched to show strain hardening property. The term"large deformation

regron” neans nore than certain value in stress where the stress-strain
relation is no longer linear. The stress in the |large deformation region

is so large that strain is not proportional to the stress. In the
first aspect of the invention, it is preferable in
-9- W@ 914335 n (co-)pol ymer conposition that the hi §ETHBIN2RB

wei ght pol yethyl ene fine particles are added before or during olefin
(co-)pol yneri zati on.

10

15

20

25

ARPOFL 74+ GOELRTHEELMBIE, ERMORY AL
T4 VOMBHEEAIATOEIDELLELF S L LANEALEBS
BLAUMKEES. AREBEAUELCFRILDBEINIETFH
BEENOHEERVAV 74 Y HEAMB . VROKEOEARELS
TEAGLESBHORVA V74 VELIUREDEVEERELZST
ZDOBORVAL T4 L ABBHIEZ LI FRE®BAL BT
55,

ARFOAL 74 L GOBEARATFHES BBV T, BBLRERL
AMMBERSE LT, BUA LT VAR LTRESATVEDY
{EbF 5 ULEYE AL BB BLAMMBERA 2 RS ET 528
DHMBRSDOVWTFNE bEHETIENTE, BTHLIREEE, 75
vAEEAMERA S TR ERSNS,

F 5o ABEEAMERS E LTE SHLF S D ERBMEERSY & T
395 ABEESMERA(KAB56-3356SAM, HAW5 9
-28573SA%#,. RAMG63-6632384HSE), v /%Yy
Lt Mg F 4 L EBEELEL, FI. SRV TL NSy
. BXUBFREKEZLEARNETETF 5 ABAHNBB RS (456
M62-1048105A%, $HK62-10481 152A#. %5
W62—-1048128AH, $HME57-63310S4A#., &5H
57-63311SA%,. $BWE58-83006=2AH. K58
~1387128AME)BENRESNTEY, ThiovwFhib
BHRTEIENTES, |

EROEIAWMAL1ELT, APR(1991E)DB1E, 82
. $1 2650813 KRBT 34BIVEARISRRING S
BOEREEZET2LAW. LEA . ARV F o L{LAH. BB+
VLAY, ERT 7Ry LAY, ERERLLEY. BT LI
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In the first aspect of the invention, it is preferable in the olefin

(co-) pol ynmer conposition that the olefin (co-)polynmer is a propylene
honopol ymer or a propyl ene-ol efin copol yner containing 50 weight % or nore
of a propyl ene polynerization wunit, and the olefin (co-)polyner
conposition satisfies the follow ng relationship between a nelt tension

(M) at 230[err an intrinsic viscosity [[err]] measured I n
at 135[err]C lvgﬁﬂ?’& (I\/B) >4.24 x log [[err]]- 1.20. Péﬂ%;gs?%rst

aspect of the invention, it is preferable in the olefin (co-)polyner
conposition that the olefin (co-)polymer is a propyl ene honopol yner or a
propyl ene-ol efin copol yner containing 50 weight % or nore of a propyl ene

Fol Lovi ng el ati onsti ¥ BALEEAL fer GRS I APMRE AN 15 § 05 <
intrinsic vi scomty-;-[%e*rj:b{@gs red in tetralln at 135[err]C 4.24 x
log [[err]] + 0.24 24 X 1l og err]] 3210 2!1 >

i, —BX Al R a X (5- (p,rq))(ﬂ:th\ RlsxuR
»#»g\vauT»#»g\ TV ILEEZORIEKREELITT L
5 FUEORBIARREL. XEH ¥ UEFEEZDLL. DBXUqiR
O<pPH+ags3ODEHERDLITITEROLINZERT NI =T LS
MEFBIERTEIIENTZS,
BTN I MEAMOREAEL TR, PUAFATALI=DL
 MVZFATAI=ZOAL, PY-—n—-TFOEATINI=ZG L, Y-
100 n—7FAFPLI=ZYAL, PYV—i—-FFALTLI=DL, PYU—n-—
ANEVLTLNIZOAL, P -1 —AFYATHAI=DL, PY—n-
A7FALTLIZOLEO NI TAFATAIZDAL, SZFIATILS
T ZvAZuSA R, ¥—n-FabAThIiZTLIOILA PN, V-1
—7%w7wi;¢A7n54F‘91%»7»5;¢A7n74F‘
15 PTFATAIZOLTAFT YA FREDOITAFNTANIZTLEI N
SAR, STFATANIZOLNLRSAFEOVTALFLTAIZY
LNAL RSL R, 2FATNLITLERAF 7054 FEDTILFLT
NI AEZFNASAFE, TFITAI=GLAS 7054 FEDE )
FAFATILVIZDLINSA RBEODHMV T MNF VI FAT IS
20 =UALAEOTAIFVTAFATANI=ZILERBTEIENTE, FE
LB, PIPALFATHNI=ZDLABEIUITLFATAI=OLE)
NS AL F2ERT S, ChooBFRBTALI v LALLEBR, 1HEEYT
5 2MENLEERALCHAVAILLTE S,
BFH#E5HKE 1), RV AL 74 P OERBEEBRU /32K
25 BAMEEZHBATICLEEHNELTLRIELTERSNS,
BFHEEK(EL1IELT, REXE, =-FAE,. 7TLa-IE, =

18



In the first aspect of the invention, it is preferable in the olefin
(co-) pol ynmer conposition that the olefin (co-)polyner is an ethylene

homopol ymer- or an et hyl ene-ol efin copol yner containing 50 wei ght % of an
et hyl ene pol ynerization unit. In the first aspect of the invention

it is preferable in - 10 - t he
olefin (co-)polyner conposition that 0.001 to 2 weight parts of at |east
one stabilizer woed7ad126d from the group consisting of a phenoPCHMI6AX2Yant
and a phosphoric antioxidant is added to 100 weight parts of the olefin
(co-) pol yner comnposition. In the first aspect of the invention, it is

preferable-in

10

15

20

25

AFLVE. TLFEFE. BUHRE. 7 PR = MIVAE, 73 U8
s TIFEL REBLIUCFAREE. 1V 7x—ME, TVALEY.
FZAT74 V8. kX774 PE. BILKRBXEF A —-FALE, 24
TLAI—NEREDOPFHIIRRE. EXR. il, HoLFhrhoFF%
FET536RBILAMBLUYS /- ILEBLIUAFHICSi —0-C#S
EETIABTARILEDBEXNEBT SN B,

I—-FAEELTR, PAFNZ—FNA, JxFLT~FN, ¥Y—n
-~-Jobilz—-5FA, S—n—-7Flx—FN, P—-i-TINx-F
W, P=-n—-XRUsFLx=FL, P—-n—-\FIVL-FN, ¥—1i -
ANFLL—-FN, P-n—FIFN2=-FN, P—1—-FI7FNT~
T, P=-n—-FFyilx—FN, P7x=x—=Fib, ZFL 7Y
A-LE/ZFANZ-FIN, PxFL o) a=-ATLtFIl -5,
FIMSEeEFooSs %N, TLa—-EELTR, 22 /=1, %)
=i, Fan)=n, TE) =N RP) =N ANFH ) =N, F7
/=N, 2—XFANFY )=, TUNTHI-N, XVTLTL
A=A, FL¥Y)a=i, FVE)ER, T/ -NVEEL
T Zx /=, 2=, YV /)=N, xFNT =)=, +7
F—LERETF SHh B,

IRAFIVEELTR. AP 7IVNLVEBAFIL, ¥BAFIL, A FIL
BEAFIL, BRI FAL. BB YL, BEBE-n - 7oL, KR -
i—7obEl, ¥B7FIL. EBRT7IL. KEBE-n-7F I, KA 2
Fl. BB7=z=), 7oA Bz FI,. ZRBEAFIL, REER
IFL, REBRIoLL, REBRTFL. REBRA 7 71, %8
BBR-2—xFAAFUL, PLAALBAFL, PALSILBZFIL, T
ZABAFN, TABLFIN, T=ZABTobil, 72X T7zx=i
CHAEMIFL, 57 bIHA TN, FT bIBIFA, 57 F TR
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the olefin (co-)polyner conposition that the olefin (co-)polyner other

t han hi gh nol ecul ar polyethyl ene is a propyl ene honopol yner or a

‘propyl ene-ol efin copol ymer contai ning 50 weight % or nore of a propylene
.pol ynmeri zation unit, the olefin (co-)polyner other than high nol ecul ar
‘pol yethyl ene is produced by polynerizing propylene or by copolynerizing
‘propyl ene and a r.alefin having 2 to 12 carbon atons int Bﬁﬁﬁ&% e
of a preactivatgﬁggﬁﬁFélyst conprising an ol efin producing cat2?§st an ﬁa
pol yet hyl ene supported by the ol efin producing catalyst, and the olefin

produci ng catalyst is forned by the conbination of a transitional netal
conpound cat al yst conponent containing at |east a titanium conpound, 0.01

Consi sting of a et A Ehar Harohgt B Bk 7 S5l T2 pohg R F Ll 7 =
81[ O'ltJEeXI 'It Iragfsi E ihgna{ie{l#et a &é?g%%ggé@ ?gﬁ,ggbﬁ%'gg%fwéﬁﬁ r S%Psc?nﬁdgn%r% #
FileorBPrFAL, TFATD B FL, LA VB TFIL
NTFARVAL VBRIV I FVSORBHES@ ALY VBRI FAVEH, 7

5 INBEIAFN, FINVBIAFIL, ZI9VBSIFN, 79IL8
—-n—7abL, JINBE/)—n—TFI, 77V ~n—-TFI
NTINBIALVTFN, FTINVBY —n—~"TFI, 7IL8T -2
—TFMNFUIN, IV —n—FI7FN, AVIIABRIFIL
NAVIINET SO EN AV TINESTFIL, AVIILEY -

10 2—-=FNAFIYNL, FLZ2INVESZFIL, FLIZILVEY ToPL
NTFVUVZINBOTFN, 75 VPRV EIBIAVTFILEDS
BESEANVE VB AT IVENET oS,

i THVFE FEELTR,. TFPAFEF, 70X 7ALFEF.,
RVZXTAVFEREN, VKRV BEELT. ¥R, R, 7oty

15 B, B®, B, o 7B, 77V L8, <1 0B, SER, X85

 BREDEIAINECBEBIUBRKLETE. MK 7 LVE. BKT
FSEFO 72 VBB EDOREBKYS, Y FBHELT. 7 A
FALFNY b AFAALITFUr P RS 72) YERPR
Xha,

20 ERAEHAMELTE. TEFZFUL. ROV FYLSED= b
ULAE, 2AFATI, PFLT7IL, PUTFLTIV, PV S
J=AT73Iv, B—(N,N=-UXFAT /)T )=, EY T
F/IVry. a—-Eayr, 2,4,6—-MV2AFAEYVY L, 2,2,5,
6—FhrIAFAERYS L, 2,2,5,.5,-FFI3AFIEQY Y

25 \NJMN’,M'%%bﬁi%wL%DVVTSy\Tzuy‘ﬁx
FAT=YEDTIVE, FLMLATIF AFHIFLY BELNYT

20



(El) with respect to 1 nol of the transitional netal atom In the
first aspect of the inventign, it is preferable in the olefin_(co-)polyner
cofMposition that the conposition IS obt ai ned by pol yneri zing or
copol ynmeri zing either propylene alone or a conbination of propylene and an
olefin having 2 to 12 <carbons in the presence of the preactivated
catalyst, that the preactivated catalyst further conprises an organic

met al conpoundwo@#@®sand an el ectron donor (E2), the organi PGRIFA6/03028
conmpound (AL2) is a conpound of a netal selected fromthe group consisting
of nmetals belonging to Goups | , Il, X1l and X111 of the periodic table
I ssued in 1991, the content of the organic netal

TF.N,N.N' N ,N" —RUFAFL-N —B—=UAFLTI
JAFNVY VEBMYT IR, A2 5 2AFIEO0RIELT I FEDT 3
FE. N,N,N’ ,N’ = FFSAFLREEOREEH. 72211V
VTER=bFs PR A VO TR—-PEDA VYT EX— MR, TRV
5 ¥ yEOT7VEMEIARENG,
BaatamELl TR, = FLKRT7 40 PIZFAFRZRT 4 Uy
PY—n—-FI7FLEFXT4 >, PV T 2= AFKRAT74 v, DY Tz =
NEAT4 VA FVYFEDRAT 4 VB DAFLKRZXTZ 74 b, V-
n—F2FAERXT4 v, PV T 2=V FKZXT74 0, DYV T7z2=20kR
10 74 4+ FEOKRRT 4 VB VAFALEART 74 by S—n—o
PFNERAT 74 b, PUZFIKRT 74 b, P)=n—TF UK
TZ74 M PV T722 kR T7 74 b EDFKRT 74 PENPIRENS

o

RESEAEYLLTR, VI FAFAI-FAh, V72 VFFx

15 —=FNNW AFN 722 WF AL TN EOFFAL-FTLVE, = FLFF
FAI—N, n—FablFF7Ila—i, F+ 72/ I EDF X7
AI-LEHRBTOh. o1, AT AREBYELT, FYAFL
5=, MV ZFAYS)—N, P T72=ZNVS ) —-NEDYS
J—LE. PUAFAALFSTTo. SAFASEIMFLYS L, 2

0 FATz=ASAMFYYSTY, UT2=APR b EYYTL, A FA
FUARFSUS5, E2ARMYARFSUT0, T2l b Y R bb
SUSU. MUAFAIRFLYTL, SAFATIRFV VT, U
AVTaENTAMNR VYT, FAVTFALIAMNRF I VSV, U7
2L PMFRYYIT, AFMPMIZMFOVIT, ZFN MY

] 2% FLUS5L, EZARYZRFUVUSL, FTFARMIZLEY VT o,
Tz APV REYYSL, TFAMYLVTORFLSS L, B
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conpounds (AL1) and (AL2) is 0.05 to 5000 nole per nole of the

transitional netal atomin-the preactivated catal yst, and the content of
the el ectron donors (El1) and (E2) is O to 3000 nole per nole of the
transitional nmetal atomin the preactivated catalyst. In the first
aspect of the invention, it is preferable in the olefin (co-)polyner
conposition that the eactivated catalyst supports 0.01 to 5

pol yet hyl ene mW’Jﬂ‘ﬁgntri nsic viscosity [[err]] of 15 to 100Pd %%ﬁis
measured in tetralin at 135[err]C for 1 g of the transitional netal
conpound catal yst conponent. It is preferable that the anount of

pol yet hyl ene. supported for 1 g of the transitional netal conpound catal yst

e e eet ol RS bR PEAL G H B Rl 2B G v 5 UL
(corypolyimer composhly o8 S 5ok P ARCAYIYF S ST ek Spwts LY L5
VUPOAFVLRAFATAREYYS U, VI aAF VLMY A MR
YUSUL UVIOANFVIVAMRYYS Y, 2= LELZAAF

5 AZAPFIVYSUEORTFRICS I —O0O-CHALETIERY 1%
{L&bBF oh 3,

ChoOBFHEAR., 1 BoBBIIVIE2ENULEREGLTE
BTE3IENTE B, .
EZRPOA LV T4 v EESHEFHEEEMAMBIIENT, RYA LT

10 (A3, 15~100dl/ g, BFFL<IR1T~50d1l/ gDk
D135COFh5Y R TCRELE-BEEYNE [»] 2875, 4K
YAl 74 v (Al BREK2~1204L 7+ L OBRMBEAKE

T ZhooHBAKTHD. FELRFL U EALRTOE L VOEM
BAABLLRBIFLVyELRTOE L Y OEARMUAS 0ER%LLE

15 \FxL{RBRTOER%LE, SS5FF LIRS 0ERSLU LD F
V-1 74 vEEESEEFRER oLy —-F VL7 4 VHEESEHKTS
D, ISEFFLARBRIF VY OBBMBEAKEILRIF LV ESRHMN
50ERB%CE, FELLWRTOBERYEL, SSIFELCIRI90E
BUYLLTHBELFL L —F VT4 YHEBAGKRTH 3,

20 RY AL 74 Y(A)OBEEKE (7] ¥NhETESE, XGDESK
L BEMNIIBONZRVA LT, YERYOBREN LR EEN
A+RER2, $AEESEE [2] oLRICRBCHBRRTVA, BR
WicBohaR VAL 74 VHEBRYELOBEEKE (2] Z85EDicd
AKEBEZE, RVAVI 4 VHBRPUFEORYV ALV T 1 Y(A)DLHEN

25 BLHD, HRELTHEMBEANNRTRERIBANS D, - BEY
EEMD S EMIZ100dl,/ gBECIEDZONRFE LYV, EARYF
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- 12 - 5000g of polyethylene (A) per gramof the transitiona
metal conpound catal yst conponent, the polypropylene (B) has an__intrinsic
vistosity [ferr]] of Tess than 1bdl/g neasured in tetralin at 135 err]C,
and is a propyl ene honopol yner or a propylene- olefin copolynmer conprising
a propylene polynerization unit at the rate of 50w % or nore, and the

pol yethylene (A) has an intrinsic viscosity [[err]] of 15 to 100dl/
measured in tewoadTitar2zsat 135[err]C. It is preferable that thé"?ﬁ???@é#%
viscosity [[err]] of the prelimnarily polymerized polypropylene is 0.2 to
8 dl/g, and nore preferably, 0.5 to 8 dl/g. The anmpbunt of the
prelimnarily

V94 v(A)D135COF 3 Y vhTCRELABEEKE (0] %21
5dl/ gicE TESTFRILZEISENRSLIEho. BATELEDOS
FHEMOZFL Y EBMBEA T LB F LV ESBUNS 0ERYELE
DIFUY—F VT4 YHEERTHLILHNHFZ L,

5 T, BYVFVLT74 Y(A)DEERZDVTR, RICHIBRIBT LA, 8
80~980g/ Uy PABEDODLOWHFHEATH S,

RYVFL74 Y(A)OBBLEBLADMMEBES 1 e oEFERR
0.01~5,000g. FELIR0.056~2,000g. cSiclFZx
L<IZ0.1~1,000gTh3, ERSEILAVUMBRES 1 gXkd

10 OHEEEHN0.0LlgkETR. AL 74 YOXRGOESTERERNICE
ShaRULATL 74 YHBRVOBRMENSICHERILEED R LIHRN
F+4Thbb, $75,000eg2BABACRThSDODHRORLE

* HHEETHLARIEID TR, BRACESNBI R YA L T 4 K
BOEBHRINBT EIRENDIDOTHEILIRY,

15 BIVFLVI74 Y(AYELTEH)EESZIEZIAV I+ ELTER. =7
Vo, 7abflby. . 1-7F. 1-RsFo. 1 -"FE, 1-F
b7, 1 —-Fy, 4—2FN-1-RUFU, 3—2AFI—-1-R
YFUEETHRD, ITHFLY, FoELY 1 -TFr, BLUA4
—AFN—-1-RUFUNREDFFLL,

20 —H. #YF V74 (B)iR, 135COF I3 Y PTREL LH
HEE [2] X1 5dl/g&b/hIVERGHEABENORYF LT 4~
CEBORYVAV IS4 Y TH DB, RUA V74 2(BYR, RUA VT4
Y(A)DEERNIEBOhEZRYIA L7« YHEERD~DO R EHET
ERATHD. TORKN D> S TOEGKE (2] B, £UALT 4>

25 (A)OEBHE [7] /PSS BRBHBESNEIR AL T+ Vil
BRYMOBARKE [72] TOKEVIERNFEL W,
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pol yneri zed pol ypropylene for 1 g of the transitional nmetal conpound
catal yst conponent is 0.01 to 50 g, and nore preferably, 0.5 to 50 g.
Furthernore, it is preferable that the content of the prelimnarily

pol ynmeri zed pol ypropylene is 0.001 to 2 weight 9% and nore preferably
0.005 to 1.5 weight % and nost preferably 0.001 to 1 weight % In

.the first aspec&mﬂbhkﬁg I nvention, it is preferable in the Olﬁéb 6/03028
(co-) pol yner conposition that the olefin (co-)polynmer other than hig

-nol ecul ar pol yethyl ene is produced by using 0.01 to 1,000 mmol of catalyst
converted into a transitional nmetal atomin a catalyst for 1 liter of
(co-) pol yneri zation volunme of propyl ene or another ol efin. In the

AR g P F Nty L2 T PR e Pt
-13- #Bi20.01~100g. METHEIBKRHUEBOAI RV AL T 4
| VHBEMERT0.001~1ERYOBENLFEATCE S, RU4L 7
4 V(B)OHEBEBIMWNIWEEHNETERIA L7 4 VHBY~DARY
5 AV 74 (A)DHRBENRRTRELD, EHRETELZER YA LY
4 v(AYDRYV ALV T4 YHEBU~DOSBERBIILTLEL, X501

FL74 v GRESHATFHREECMBEOMNEDOHRET LB,
RREOF V74 YEDESHATHIEER/AHE R, SITOEL L bF
FLeMEESLEBSBILAYMERS. EREB{LAM(AL 1)5
10 XURFICXDEHAIRIBTHEAK(E1)DHAEGDENLLEZRY
FU7 4 vHERMBOEETIC, AEEAEBNOF LI 4 V2 TR
GOESXIETHRIALVI 4 V(B)EZERIEI3TFREDEAIE., £
NE|SAV 74 VECGDEREIETHERYVA V74 Y(A)EERE
HA3THREECBEATLR,. o B VEBLEAESHMBERIIZKY + L
15 74 v(B)BLURVALV 74 V(A2 HEEI I TFHIELECAEIC L

DElEIN 3,

COFHBEMALEBIIBEWT, F4 LAt aUEBLRILA DM
Wik, MERSTOBEBEB1IEAICHL0.01~1,000=€L,
HEL<R0.05~500LDFERSBMAEGM(AL 1), BXUM
20 BEkatboBBLE1I Nt L0~500EL. FELIRE0~10
0ENDBFHEGEK(E 1) EMAGDLETRYAL 74 Y BEAMB L
LTHERAT 3, |
COFRYF LT 4 YHERAMBELE, AL 74+ VOBESGBERLI Yy M
L, MERATOBELEBRTFICHEELT0.001~5,0003
25 YEN,FETLREO0.0 1~1,00 OIVEIEEIYE, BEORE
ETIAREBSBAAOMBRSI2IHLI00Y y ML E TORGE
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ot her than hi gh nol ecul ar pol yethyl ene is produced by mxing a) a

propylene honmopol yner or a propylene ol efin copol yner which contains 50
werght—9%tor—more of & propyl ené pol ynerization unit, the propylene

honopol ymer or propyl ene-ol efin copolyner is produced by pol ynerizing only
propyl ene or by polynerizing or copolynerizing propyl ene and anot her
olefin having 2 to 12 carbon atons in the presence of a preactrvated
cat al yst cont awoiomgd725 ol ef i n produci ng catal yst and pol yet 028
supported by the olefin producing catalyst, the ol efin producing catal yst
Is fornmed by the conbination of a transitional netal conpound catalyst
conponent containing at least a titaniumconpound, 0.01 to 1.000 nol of an
organi c netal conpound (AL1l) selected froma

thicsW<T, 2AG)HEAHHADOA V74 20.01~500g %2488 L
TFREBAIETEBLRLLAYMBERS1 gL 0.01~1
00gdRYALT74 Y(B)EERSHE, ROTAVI4 0.01~
- 10,000 g%2@{BLCCGHEASETEBERILEYHERS 1 ¢

5 wxlL0.01~5,000gDRV ALV 71 (A)EEREHEZI L
ko, EBLSEBILAMMBERS IR AL 74 v (B)BXUBRIA LT
4 v (A)HXEEEZ NS, XBHATDICEWT, [ESFNR) OHE
2. BEHEADBACLREASHNORERSOEREL. IHESDRE
CREABHNOSHBIOBREERT 5, |

10 EBERILADBERSGOERAEIE. K) ALV 71 2 (A)DFRE,
MrofEIhGBESRGEEL#FT S LT, AIEEBTHL L
RFELWL, £k, HHRERBIELAMAL 1)OERER, DUTES L

T MEARGEENELBDTE, FAREILTHEDESREEE
DZhICRES ERVHETERLVWE DD, RERNKEBON IR Y S

15 L74 VHBRYPERSRILAMAL 1)ORENRENIDTHE
LBV, X5ic, BFHEXK(E1N)OFERARMRETES &, GOE
ARGCEENET T3, BHREABRNKEITES L, KELRILEHE
BDELTEEID TR, RN LTCOHEEREEEOHB S X UHR
FEELL 3,

20 FRFEEAABI, 12EXE T RUVFUAFT L ATS
NAIF U AVE T, ThY, FFACEOIRERIEKE.
vraRyy s, vranFd o, AFLYI0NFY S EDOIERER
fEAE. Py, FVVY TFARVEVZOFEERRILAE, fib
SHVY VERPKREAD-FPLHELFORBUER,. A V71 VB

25 BEBEBRELABHBEITITSICENTE, FLBERKEZHAVTISEHST
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group consisting of netals that belong to group I, group Il, group XIl and
group XIIl of the periodic table published in 1991 wth respect to 1 nol
of the transitional nmetal atom and 0 to 500 nol of an el ectron donor (E1)
with respect to 1 nol of the transitional netal atom and b) a propyl ene
honopol ymer or a propyl ene-ol efin copolynmer which contains 50 wei ght % of

a propyl ene polvygg.m‘;;stion uni t. The second aspect of t BerjByaBRbsON

is a method for producing an olefin (co-)polyner conposition conprising
the step of polynerizing or copolynerizing olefin in the presence of a
preactivated catal yst conprising a polyolefin preparing catalyst and a
pol yethylene to forman olefin (co-)polyner, wherein the

- 14 FREELCLER, KROFETRBVTEBL TH Xnit, EEK
B9l HB15~100d/2DBAFRORVAVT 4+ »(A)EER
IEBZ-BICR. KREZHVWRVERHIXTFETH 3,

FHEECRBICEVT, Z@E)ESAEHNOA LV 1 VOTFHGHE

5 AB%&RHER. VAL 74 Y(BIXERESRILSYMEKERES 1 24700
L01~100g4ERTIEHTHNITEL, AHE. —40~100FT
DEET. 0.1 ~50PaDESHNTT. 1 53~24BMEKET I, -2
V74 VICKBFREMMCGOESGRHFR. R4 L7+ L (A))HEB
SRLAVHMERES]1 g247290.01~5,000¢g. FELLEO.

10 05~2,000g. $5WiFEL<iE0.1~1,000 g DECER
TAHEEIBEETHINIIHFBICHBRIE, B, —40~40C, FF
L{I3~40~30C., 3okFFELLIB~-40~20CEEDLEN

" EEETF. 0.1~5NPa, #FEL<CE0.2~50Pa, IS izFT LR
0.3~5NPaDEHTT, 12~24KHE. FELR59~1 8HH

15 ( X5rFELI1IOA~12BMTH S,

T/, MR TFHREEAQEBRIC, TREBEMLBEIZILXIERG)ELSTE
$OoBETEMH TSI EE2BHNELT. KFEEAENHNOF V714 ViC
LE3mMES:E. BB S&ELOYMERT1 2%/ 0.01~100
gDF V74 VORIGBTITo-THbEV, CORBE. FREEILEY(

20 ALD, BFHE5&(EL). B, 3LUFL74 VOEHERA LY
AVICLBTHERACOBESGLARBEETIT > LN TESH, &
BEBRFLIEALYEEDO.005~10FL, FFELLIIFO0.01~5
ELNOBFHREUDEETIISONFE LV, £, FIGREIE-OL
Tii—40~100COBET. 0. 1~5PaDEHNFTT. 15~24

25 BFRIEHT 3,
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pol yol efin preparing catal yst conprises (i) a transitional metal conpound
catal ytic conponent includi:ng at least a titanium_conpound, (il) an
organircTetat—comnpound (ALI) and (I111) an electron donor (ElI), the organic
metal compound (ALl1l) is a conpound of a netal selected fromthe group
consisting of netals belonging to Goups | , Il , X1l and X 111

according to the periodic table issued in 1991, the content of the netal
organi c conmpowab7addas) is 0.01 to 1000 nol e per nole of the PCEIFIBOIES |
nmetal atom the content of the electron donor (El) is O to 500 nole per

nole of the transition netal atom and wherein the polyethylene is
supported by the polyolefin preparing catalyst and conprises ethylene
honopol ymer or a ethyl ene-ol efin copol ynmer conprisi

ng _an
et hyl ene. pol yner i zi# oD FEHK i< ot T8 { at'dr O 1501E%: 6)1’?9%&“5 (kX @ aehE gL
pol yet hyl ene supported :ﬁfﬁpﬁ‘oé to 5000g per E’f%’&%(ﬁﬁ%@ﬁ%b’}”ﬁ'%}mfﬁ

conpound catal ytic &, AL 74D

RT3,
MBS TERTHIRVALV 74 VOBAEBE (7] &, ULV

5 4 Y(AOEEKE (2] Xo/hIVEETHY. BRHICREAGDE

AB%ORVALV 74 vO—ELTHAANLON S,
WIcARPOA L7 4 v GOESHTREEMBIZ. 0%, &

FIZEMOEREBILAW(AL 2)BXUETFHSHK(E2)EH#ic, B

BMORVA LT 4 YEBWEBL-DOREEMI~1204F L 7 4 VO

10 H)BAKHWVWZZENTE S,

ZRHOAL 7 4 YAGHBEAEMBR, BittA L7 Y EOEER
FRESELME, AL 7 v EOESHATHEHLLMEPOBRBERR

T O F1EAMCHLEBEBRAAW(AL2)E2A LT VG ESRTRHIE
AL OERSBILAW(AL 1)EDSH(ALL+AL 2)TO.

15 05~3,000%FA, FELCIB0.1~1,000ELBXKTAL 7
4 G BEAHETHEELMETOEBRSERT 1 Lo LBFHE
B(E2):2FAL 74 vEGESHTHEELMETOBTFHREHK(E 1)
EDAH(E1+E2)T0~5,000%1L, FEL30~3,000
ELNMSIN B,

20 HBLELAYWOSERE(ALI+AL2)MNSTESZ L, L7«
SOEB)BALBYIEHEARLEENETE, —HERITKEL
LTHEH)EARBGEEOHZEI NI B LEOLARREY ShTFEHRY
THBEMDTEL, BRUICBONZ RV AL T4 YR FICRE
TEA2EBEBILLSYRENBLBIDTIHFE LNV, ISICETFHE

95 HOSER(E1+EDNBAREZEEOEAREEENELLET
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and the polyethylene has an intrinsic viscosity [[err]] of 15 to 10Xl /g
nmeasured in tetralin at 135 err]C. In the second aspect of the
invention, it is preferable in the nmethod for producing an olefin
(co-)pol yner conposition that the olefin to be polynerized or
copolynerized is propylene or an olefin having 2 to 12 carbon atons, and

the olefin (co- is a propyl ene honmopol ymer or a propylehGpdtieSiasn
copol ymer conp%ﬁg#%gﬁéo wei ght % or nore of a propyl ene ponné??zatﬁ%%k
unit and an olefin having 2 to 12 carbon atons.

- 15 - In the second aspect of the invention, it is preferable
that the nmethod for producing an olefin (co-)polyner conposition

AV 74 vARGHDESAMBKELT, AV 74 v EEAHTHEY
L ICABICKR L TENBRAI N BEREEBILEM(AL 2)BLU0E
FHREFH(E2)DBEIC>VWTHRHEADEREBEAWM(AL 1)B&Y
BFHSE(EDEEARLTIOEERHT I LENTES, ¢4, 1EO
b HMERATLLI 2BUEEZRAEHTO LV, AL 74 YEDE
SEHTHEENAABOBRBICEBL-BOLEETLRE>-TLTH LN
AUV 74 yACGDESABRR, BigAL 74 GEAHTHEYR
{baithicEE T 3B, RKREDOA L7+ >, HRERBRILAW(AL
10 1), BLUBFHEHK(EDELRINZLRITFHF—var LTHR
ELTHELBEE, -3 lophikicBARERNLARERE., B
OERSBLAWAL2)BIUHREICIVBTFRERKR(E2)L 245
T O ADETLEL, T, FETIABBEBIURRGOA V71 VERE
- REE R AEENAMSC IV BRI ETRELTE-BNET -G
15 COoBRNEKICHEEEZERMLEABREE, FECIXVERERBILEY(A

L2)BLUBTFHEHK(E2)ILEZMAEDLHTHELTH L,
RIZEARHORVA V74 VEBEYOYMEFH ERIZBW T, HiicoA
V74 v EESATFHERMBE 3B IRHDOA L 74 L AGL)
BEAHMBOEETIE, AV 74 vEFAGDEAT S, AL 71 > Gh)
20 BAHATHEEMMBEAEAL 74 VAMRESEMBOFERREIZ.,
BEAEM1IVy bBED, AL 74 VEDEAETHEREMB b
BRSEBRFICBERELT, 0.001~1,0003I0EL, FELLR
0.005~5003VUEIERT I BBSBRLANBKERS DA
BAY FRGHEETAZ L&D, AL 74 L OBEAIEIBH IR

26 HEARBEEZHRFTI_LNTES,
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further conprises a step of adding an organic al um num conpound and an
el ectron donor (E2) to the preactivated catalyst, that the content of the

organirc metat _conpound (ALI) and the organic al um num conmpound (AL2) in
the preactivated catalyst is 0.05 to 5,000 nolar parts with respect to 1
nmol of titaniumatom and the content of the electron donors (El) and (E2)
In the preactivated catalyst is O to 3,000 nolar parts with resgect to 1 -

nmol of titaniwowmidezs in the preactivated catal yst. | n PCR

0384

aspect of the invention, it is preferable in the nethod for producing an
olef in (co-)polynmer conposition that the anmount of titaniumatomin the
catalyst is 0.01 to 1, 000 mml for 1 liter of olef in (co-)polynerization
vol une. In the second aspect of the invention, it is preferable in

the nethod for prdd@aiE@nt bl Bf4 i (M) B ¥ v ZondE S Bl fECah sk . BAERIZE

preactivated catal yst conprises 0.01 to,100g of polypropylene per gra
of the transitional ZnB’d~ sodpBurid Carafy<e N BLPRYSS 1-(9)57/‘ A"
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sganFt o, AFLYV7oAFYH USOEREREKE. bl v,
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FLLIE0.7T~5dl/gnf@HEELED, hoBohd3RYA LT 1
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conponent, and the pol ypropylene (B) has an intrinsic viscosity [[err]] of
| ess than 15dl/g neasured .in.tetralin at 135[err]C, and is a propylene
honopol ymer or a propyl ene-ol efin copol yner conprising a propyl ene

pol yneri zation unit at the rate of 50wt % or nore. In the second
aspect of the invention, it is preferable in the nethod for producing an

ol efin (co-)pol osition that - -
t he amount of tﬁ@s?vgﬁg?tional nmetal atomin the catalyst is O?SI”P%% , 000
mmol for 1 liter of olefin (co-)polynerization vol une. In the second
aspect of the invention, it is preferable in the nethod for producing an

ol efin (co-)pol yner conposition that
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t he met hod conprises the steps of: (a) a prelimnary (co-) polynerization
process conprising polynerizing or copolynerizing olefin in the_presence
of —a—pofyotefin preparing catalyst to form 0.01 to 100g of polyolefin (B)
having an intrinsic viscosity [[err]] of less than 15dl/g nmeasured in
tetralin at 135[err]C per gramof the transition netal conmpound catal yst

- conponent, the polyolefin preparing catalyst conprises (i) }#ﬁﬁy@ #’psonal
- metal conpoundwOodI4aRS/ti ¢ conponent including at least a tit 5 ound,
“(ii) an organic netal conmpound (ALl1) and (iii) an electron donor (El),

the organic netal conpound (ALl1l) is a conmpound of a netal selected from
the group consisting of netals belonging to Goups | , IIl, XII and X 111
according to the periodic table issued in, 1991, the content of, t

organi ¢ conpound (REEFIE/NECL U BBt BB 2RI Rl Hf"o'tlﬁ? ﬂrérﬁﬁf&bﬁ%ﬁgw
netal atom the cogtigrlt 0 the el ectron donor (E1) is O to 500 nole per
nol e ,of the “t r andFt¥ St Sreet al atom (b) a prelimnary activation (co-)

A2RFOEY AL 71 YHEBUOBEFECBVW TR, R FROKR
VAL 74 V(A ETFHEBEGAEIRBICX > TEKRSE, BERHIKEH

5 BZRUALT4 VEBRPBIH—AUIEIFEERALTLIDT,
FUL74 V(EFE)BESHTHEBELEILMEOLERZE LHTRAMIEZI L
Nl —F. AG)BEATREFO ot REAVWTEEDOF L 7 4
COG)EAERERT AT IVOT, BEORVI L7 4 B LE K
LTCRASOEESEEHBT I ENTE S,

10 ARBOALV T4 v GBEARTFHERMABMBRECERTI RV LT
4 VHERWOREHFEABRBALTECQ IRV AL 74 VHEYR, 8
BLAELSIKEEBVWEABENEELTVWS, FEAR, KEGOHEATAERK

T FBEYVXFLI4 AR YToEL U OBEAIR. BRBIKBOIABZ R
Y oL HBEMD230CIcksr 38AMEHMS)E135CODF

15 +rSYUhTRIELCEEKE (2] &, '

log(MS)>4.24xlog 7] —1.05
TEXNIBEFEE2ET 3, LBESVWTREBIBELEVHE, dEbic
LEMENABVEEBRNICBOAEZR VAL 7 1+ VERYOBEEN
B+ a2 :dh5, XRAOENEEE TN,

20 FE L {3, 4.24xlogln140.05> log(¥S) >4.24x logln1-1.05
KDEFF L ¢ i2. 4.24x1og[ 7 140.24> log(¥S) > 4. 24x1og[ 7 ]1-1. 05
BbiFE U i3, 4.24xtlog{ 7 1+0.24> 1og(HS) > 4. 24xlog[ 7 1-0. 93
DOHEHTH 5,

L. 230CIcBI3BEMBAMSIE. ALPFrYyarTR

25 F—-2B((BRFERBEEFRSDEAV, EERIKBLVTEI IV T4
>%230CIcm#L., BMAEVALVT7+ Y 2HE2.095mD/ X
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pol ymeri zati on process conprising polynerizing or copolynerizing olefin to
form0.01 to 100g of polyolefin (A having an intrinsic viscosity [[err]]
of 15 to 100dl/g neasured in tetralin at 135[err]C per gram of the

transitional netal

conpound cat al yst conponent; and

- 17 - (c) a main (co-)polynerization process conprising
‘polynerizing o ' ving 2 to 12 carbons in the presence of
siist rEressanns,

preactivated c¢

for polynerizing olefin, the preactivate

is obtained by letting the transitional metal conpound catal yst conponent
support polyolefins (B) and (A). In the second aspect of the
I nvention, it is preferable in the nethod for producing an olefin

(co-)polymer composithop dhihy Ao @B T2 3TCORKHIZHMULBELTR bS5 FEL
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BoRMTURE3. 1AM/ ROBETH EMEZBORKEY
L7+ v ORDEMEL LEEM:N)TH S,

AEFEEORTH., LECK U TL2AOMBREAETE, Mt
BREIER,. ERIBSORABEET, AIZERY Yol LRy
(PP)28B3. DUTRHEBHOMWA L. #YV 7oL L HEM PP EHIicEE
FTHRHET 3,

ARPICBVWT, 7=/ —VHREEFR, BRENICBShERY) So
EV RO, BRERKCSTIMEEL,. SBERENBXIEHRL
REERBRIEIESLELTENEN S,

EMER. VDRSO FEY oL HBEYPPHIEROHELXET
HE53Z LUK LNOKBERBRIELEIILE, BLUREAN X POED
SABRSOR) 7oL/ HBYMPPHLO0ERB|IcHLT0.001
~2BRBE. FETLR0.005~1. 5 ERBE. FIIFELRO.
01~1ERBOEEHTH %,

Tx/) - VREEAELTE, RV oV UV ARYWIcHERINBR
RAMD7 2/ - NBRBEETZ37x/ —VREERVFICREINIS
CER{BvwLIhAR, BENIER, DLTOX3B{EaYMrAVWSNS

2,6—-S—-t—-FFN=-p—-2VLVV=i, 2,6-YV—-t—-TFIN-
4—xFNT7x/) =N, 2,6=-SY7anFIl—p—-2 VL=,

2,64 Falr—-4-2FANF7 /)=, 2,6-DV—-t—-73
N=p=2 VY=L, 2,6-V~-t—FIFNV—4—-—n—-TaobL7
z /=N, 2.6y ranFii—4—-—n—-FI7FNT7 )=,
2-A4V TN~ 4 - 2FN—-6—-t—-TFNTz)—-N, 2—-1t -
TFL-L4—xFN—6—t—=FIFNTz) =N, 24V TFI-
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the method conprises the step of polynerizing or copolynerizing olefinin
the presence of: (a) a preactivated catalyst for polynerizing or _
copolrymerizing olefin which 1s obtained by a nmethod for letting the
transitional nmetal conpound catalyst conponent support polyolefins (B) and
(A) conprising the steps of: a prelimnary (co-)polynerization process
conprising polynerizing or copolynerizing olefin in the presence of a

pol yol efin prepars7a¢i2sat al yst to form 0.01 to 100g of pol yol eP¢FHIPpEI028
having an intrinsic viscosity [[err]] of less than 15dl/g mneasured in
tetralin at 135[err]C per gramof the transitional netal conmpound catal yst
conponent, the polyolefin preparing catalyst conprising (i) a transitional
nmet al compound catal ytic conponent including at least a titani um conpound,
(ii) an organi c medat TdompouBd— (AN FHid Ik Ti i)/ an Jled e@t +or ABF (CEL) — dhe

O oup. Gonststing oh Tt d & 5o ondt HP s Bbdns 4 ohv. 21T dPXY T8 (3
' =t —=FFA-5" —XFI—-2’ EFoFIRUIIL) -4 -2 F
M7= FT72YVb—F, t—=7FAEbFaOF) o 2,2 —X2FVL
5 YERXR(4—AFN-6-t—-7FLT7zx/—-N), 4,4 —TFY
FUER(3—AFAN—-6—t—TFNLT7=/)=), 4,4 —FF
EX (3—AFN—-6-t—TFLT7=/=), 2,2 —FFEZX
(4 =A2FN—=6—-t—-TFN7=x/=—}), 4,4 —2FVLLEZX
(2,6-C—t—-TFNT7=x/=N), 2.2 =2FVLEZX (6~
10 (1—=2FN¥ranFvIl) —p—2VLV—=L), 2,2’ —xF
FUOER(4,6-S—-t—FFLT=x/)=N), 2,2 —FTFYF
EX(2—-t—-7FN-p—2VLYV—=J) ., 1,.1,3-FUXR (2-—-2
T FAL—-4-EPFoFy-5-t—-FFILTz=N) THEY, PYIFUL
Y a—--¥R (3—-— (3—-t—7FIAL—-5—-AFI—-—4-t Fo
15 F#v7z=0) 7ot Rx—F)1 . 1,6 -"FH I —-L-ERX (
3—-(3,.5—-Y—-t—-7FA—-4—-EFaFyr7zx=)) oAz
-F), 2,2-FAVFLYER (3~ (3,5 -YV~t~-FTFN-
4—-tbFoFviz=ol) Fobldx—-r . n—-F79FVAL~-3 -
(3,5 = ¥Y—-t—-7FNA—-4" -kt FoFfxr7z=) Fobx
20 =P, N,N" =AFHYAFVIYER (3, 5-V—-t—-TFIL~-4—-
EFe*vy—-EFoyy+3IF), 3.56-Y—-t—-7FA—-4—-EF
ODF IRV ERFR=P=-TZFILTZAFN, 1,3,6-PFPUR(
2,6 —TJFAFN-3-EFODFV—4—t—-TFARITNAL) 41V
7X2V—F,1,3.5-PMYR((3,.5-V—-t~-FTFIN—-4—-LF
20 vF vz l) Fobr=AAFIFIL) AVVTEIL—b, 2,
4-EX (n—=F2FNVFX) —6— (4~EFDFY—-3,5 -~
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1l according to the periodic table issued in 1991, the content of

- 18 -

t he met.al-—organi ¢ conpound (AL1) being 0.01 to 1000 nole

per nole of the transitional nmetal atom the content of the el ectron donor
(El) being O to 500 nole per nole of the transitional nmetal atom and a
prelimnary activation (co-)polynerization process conprising polynerizing

.or copol yneri zi
intrinsic visco

g&@l{l?{_‘ ntoformO0.01 to 100g of polyolefin ( ,m;bgsan

rr]] of 15 to 100dl/g nmeasured in tetralin at

.135[err]C per gramof the transitional netal compound catal yst conponent,
metal compound (AL2) which is a conpound of a netal

(b) an organic
sel ected from
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t~7FA7=97) —1,3,5—-bFUTIU FIbFFRA (XFVLY
-3-(3,5-YV—-t—-7FN—-4—-tFoFvT72=2)) TobRk
X—=bF) 2F EX(3,56-V—t—-TFTFNL-4—-EFoFIv
SWERRAFRVBIFL) AV I L EX (3,6-U—-t—-TFIN~
4-EFOoFyRUSAKRAFYBIFAL) v, NN’ —EX
(3,5—-Y~t—FFN—4-LFoFy7z=)) FotAr=i]
EFSY, 2,2 —AFULYER (4—AFL—-6-t—-TFN7
=/ =) FL7%VL—=F, 1,3,6-PULAFN-2,4,6—-PYUZX
(3,5-Y—t—-TFNL—-4-EEFoFI XU IU) XU¥EY, 3.9
—-EX (1,1 —-U2F0—-2—- {3—- (3—t—-7FI—-4—-EFnu
FY—B5-2AFNT7z=)) FubF=ArF o} ZFNL) -2,4,8
L 10-FF5A%9RED (5.5) 9oFAH, 2,2-EX (4-
{(2-(38,.5-YV—t—-7Fh—4—-tFoF e Fuyrr+rEai
AFV) )z bFv72=0) Fanrty, - (3, 56-V -t —-TF
V—4—tRoFxv7z=b) 7oA VBTILF LI ZTFLVENREY
bh b,

chod5bT, 2,6—-Y—t—-TFLb—p—-~2VLV/—I, 7}
FRA(AFVLYy—8-(3,5-V—t—-TFL—-4—-FoFIrIa
ZN) FaobArix—-PMN) 2%, n—F7%7FN~-3- (37,5’
—V—-t—7FIN—-4" —tFueFyr7z=i) Fobltrr—F, 2-
t—7FNV—-6—- (8" -t=-TFV—-5" —AFN—-2  —tlFo#
YRUYIN) =4 —AFAN Tz AT 2YVV—~F, 2.2’ —xF9)F
VER (4,.6=S—t—FTFNT7=x/) =) BENR, BriFF LA
Woh. ¥k, CHO0T =~ ARREMRBMT, 55032 W
LZ2MAEDETRHVWE I ENTES,

AFRHAIEVT, ¥ CREAHIERRZ, BHEZ TRV Tob L M
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the group consisting of netals belonging to Goups | , Il , X11I and X I1I
according to the periodic table issued in 1991, the content of the netal
or gamni ¢ conpounds (ALCI) and (ALZ) 1s 0.05 to 5000 nole per nol of the
transitional netal atomin the preactivated catalyst, and (c) an electron
donor (E2), the content of the electron donors (El1) and (E2) being O to
3000 nole per nol of the transitional netal atom In the second
aspect of the Woemd4r28n, it is preferable that the nethod foPCHIRM9MBg an
ol efin (co-)polynmer conposition further conprises a step of adding 0.001
to 2 weight parts of at |east one stabilizer selected fromthe group
consisting of a phenolic antioxidant and a phosphoric antioxidant to the

olefin (co-)polyner after (co-)polynerizing an olefin. In the second
aspect of the invﬁ%@ﬁﬁﬁﬁﬁ%ﬁﬁé’ﬂlﬁ&b‘ﬁﬁ%ﬁn & & UniC BRI & O it 84

(co-)polymer, complplhf Sk, BeW i uinnsesmac LA SRS,

EARRE. ARHFoORY oL VY EBWOFT2EERREOR. B

JUORAEPHER IR POE»SOBRZORY To L U lERYEPP) 10

5 0ER#IcHLT. 0.001~2HEK, FxL<B0.005~1,
SERM. BIIFELR0.01~1ERBOBETH 3,

D ORBABLEFE LT, RYFobC Ly HEBRBERI L 3RS

Moy oRBIBHLERAEFIEBET S ELCHAVE I LNTE, RE

Biid. BETO XS5 B{LAaXETFLH,. ThoV o REILB Lo

10 HERHRbLBAAOZ L, 2BLL LD CRBILBIEREHR T Z 2L

LTE 3,

FFSFR(2,4-P—-t~-TFNT7==)) —4,4 —E7=z=

T by -Y-T7xRT74FAM FIFFR(2,4-V -t =T IN7

=) —4,4" —-¥F2z=VLv—-Y—-TF+RT 4P, FIFI3F

15 X (2,4~YV-t—=7FN=-5-2A2FL7x=0) —4,4" —E7=

V=P =T3RATxFM I, FIFIFR (2,6 -t —-TFN

~4—AFN7z=N) —4., 4" —-ET72=2 V- —-T+RTF

Ab,. FFI5FR (2,6 ~t=TFNh—4—n—-F%75FvIx
*9ﬁm£;wi*w—7zLW)—L4'—371199—7—7
20 FRT72FAP. FISFR(2,.6-S—-t—-TFIh-4- (2" .4
S ==t =TFNT I FVANEZL) - Tz =) — 4,4 -
E97z2=Voy=-YV=73ZRX7%F+4 b, FF3FRX (2,6-YV—-1t ~
" TFN -4 —n—-ANFHFUAFFIOAALFR=ZN -T2 N) — 4,4
-2V =P ~—TFxRT7xFA M, EX (2,2 —2FVL Y
20 ~“ERX (4—-F2F=-6—-t—-TFIh7z2=L)) —4,4" -7z
ZVry—=Y=-T32RT7xFL4 b, EX (2,2 =2 FVL—FER (4,
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- 19 -

10, 000 wei ght parts of an olefin (co-)polyner obtained by

a known nethod to 100 wei ght—parts of an olefin (co-)pol ynmer conposition
obtai ned by the nethod as defined in the second aspect of the invention,
preferably 0 to 5,000 weight parts, and nore preferably 0 to 2,000 wei ght
parts. The third aspect of the invention is a catalyst for olefin

(co-)polynerizaﬁkﬂﬁ rising a transitional netal conpound

whi ch cont ai ns at gg@?pa titani um conpound and an olefin (coﬁ?%g%éﬁ%?s(A)
supported by the catal yst, wherein the olefin (co-)polynmer (A) has an
intrinsic viscosity [[err]] of 15 dl/g to 100 dl/g nmeasured in tetralin at

135[err] C, and the content
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6—YV—-t—-TFNT7=z2=))) —4,4 -T2V rs-TY—T %
AR74+FS4 b, ER (2,2 —2FUVYFUr—ER (4~-A2F -6 —
t—7FNT7xz=N)) —4,4" -7z - —-T X735
A4 EX (2,2 —2FYFr—-EX (4,6-5—-t—-FFI7x
=V)) —4,4" -ET7x22V =V -T4+X74+FM b REDET
2=l =P ~TFFRT7x+FMA b
AFIvN—-2,6~0—-t—TFIN—-4—-AFNT 2= N7 %+RT 7>
A M AFIVN~-2,4,6— MV —t—-FTFALIz2=NVTF+XT 71}
N =FT7FNRTFIANTART AP, 2,2 —XFLIER (4
~AFN—B=t —FFANT2ZN) —2—FTFATHRT 7 A by
4,4’ —T7FUYF-ERX (B3—AFAL-6—-t—-TFIALTz=N~-
P-PMPIFIYLTAXTFABM) L 1,1,3-PMUR(2-2X2FI~-14
— - bPUFIYNIFRT A b=Db -t —TFATx=ZN) T,
MISTUNLNPMYFFATZ+RT7A b, PUEFLPMYFAT+RT >
AP 9, 10~YEFI~0-A+¥-10-7+X7772zF>2
vy-10-F¥%4F, 10-EFoF>r-9,10-YEFo—-9
—FAFH—10—-7+rX7772FAb~10-FF¥SF, bV
7227 2R7740 PIR (V2N Tx=0k) 7227714 b,
PR (2,4-9—-7=2072=0) 74XT774 0. PUR (£,
T2 z=l) 722R7740 PVR(2,4-V—-t—-T7F1
Txz=lh) Z+R774bh, PVR (2,6t —-FFI—4—-4
FAT2ZN) 28R 74 PRE:
PRAFTYIN-RVFIIYVZRY)P=NV—=—PT+RT74b, V7=
N=RUIIYRY b=~ T7+RT 74 b, R (/=N T =0
) —RUVITVRYP=I—=TVT2RXT 740, EX (2,4-P -1t
—TFNT22W) RVFZ YRV P—=L=VT+RT74 b, EX (
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of the olefin (co-)polyner (A is 0.01 to 5000 g for 1g of a titanium
containing solid catal yst copponent. The forth aspect of_the

i nvention 1S a nethod 1or producing a catalyst for olefin

(co-)polyneri zation, conprising the step of polynerizing or copol ynerizing
olefin in the presence of a polyolefin preparing catalyst to formolefin
(co-)polymer (A having an intrinsic viscosity [[err]] of 15 to 100dl/g
measured in twowoa4émes at 135[err]C and to let a titani um contPGTHPMYRES i d
catal yti c conponent support 0.01 to 5000g of the olefin (co-) polynmer (A
per gram of titaniumcontaining solid catalytic conponent, wherein the
pol yol efin preparing catal yst conprises (i) a transitional nmetal conpound

catal ytic conponent including at least a titanium conmpound, (ii) an
organic netal combudd-Y—t —FTINTZ72ZN) RVFTZYAPp=A=-TYT+RX7

74 M FR (2, 4-PF23INT7x2=20) R 3XY b=)b—
S724%+2XA774 PP ¥R (2, 4-V=-t—TFN-D-2FNT7z=
N — RPNV ZRY b=V —-PT+AT7A4F, EX (2,8-Y -

5 t—=TFN—4-A2FNT7TxoN) RZIZVAV PN —-TFT+RT
74 b PR (2,6=Y—-t—-TFN—4—-s—TFILT7=xz=)) R
YEXTYVRYPP=V=-Y I+ RAT7AP. EX(2,4,6-PVY—1t -
TFLTxZA) RVIPTYRY =L ~-CT+RX774F, EX (2
A4, 6P =t —-FTINT2=2 W) RIFZZVR) =M=V T7 %X

100 7274 b, PR (2,6-V~t—-T7FL—-4—-—n—-FI75FVNFF
VHANB=ZNLZIFALN -T2 ) RV DVDAY b= =TT3RART 7
1, EX (2, 6-Y—-t—-TFN—-4—- (2" , 4" —-P—t—-TFF

T NTZz ) FIHARZN) — T2 N]) RPFIVRY ==V T
RT7 A b, R (2,6-U—t—TFL—4-—n~—~"FHFIIF

15 F VARV —Tx=V) RAFPZYRY PNV -TPT+RT774}
BWEDRYV LY RN I —L -V TR T 74 b |

FTFIFX (2, 4-9-t-FFAT7z2=4) -3,9-EX (1,
1-Y2FL—-2-EFoFvyxzFL) —2,4,.8,.10-FFr54F
$2¥o (5.5) DoFAV~YVT7+xRT 7ML b. FPFIFR (2,4

20 - V—-t-73INTxz=N) -3,9-EXR (1,1-UXAFN-2-L
FoFfFyzFn) ~2,4,8,10-Fr5FF9XP0 (5.5) 2o
TR =TV 74R77A4 b TPF3FR (2,6~ t —-TFN—-4
—AFNT2=0) —3,9-FEX (1, 1-PAFI—-2-EFoFy
IFIL) —2,4,8,10-5Fb3AFYRAED (5.5) 9FHho -

25 VIARZrAb, FIFI3FR(2,4,.6-PV -t —-FFAT=)
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(AL1) and (iii) an electron donor (El), the content of the organic netal
conpound (AL1) is 0.01 to 1000 nole per nol of titaniumatom and the
content of the electron donor (E1) is O to 500 nole per nol of titanium
In the third and fourth aspects of the invention, it is
preferable in the catalyst for olefin (co-)polynerization that the

transitional

ound cat al yst conponent is obtained by
conbi nati on of WO T%Pl 000 nmol of an organic netal conpound %’Zﬁ?"”“’”
selected fromgroup I, group Il, group XiI and group XIlII of the periodic

tabl e published in 1991 with respect to 1 nol of the transitional netal
atomand 0 to 500 nol of an electron donor (El) with respect to 1 nol of

the transitional
invention, it i

Mg aly B0 | 54+ P AT W5 PP O ASPIS G A A DS
\TFEF3FR (2,4,6-PY—-t-TINT7z=)) —3,9-EZX
(1.1 -YA2FL—-2-t FoFyxFl) —2,4,8.10—-5F}F5
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X774 ER (2,2 —2FVUV-EX(4.6-V-t-TF
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+ 2774 EX (2,2 —A2FVLYy—-ERXR (4,6-V—t-—-73
N7z=A)) —-3,9-EXR (1,1 -VAFA-2—-FoFrxzs
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FXFN) —2,4,8,10~-FFF34FHRAE0 (5.5) JUFH
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preferable in the catalyst for olefin (co-)polynerization that the olefin
(co-)polynmer (A) is an ethylene honopolyner or an ethylene-olefin
copotymer—whi ¢chrcontarns 50 %o or nore of an ethylene pol ynerization unit.
In the third and fourth aspects of the invention, it is preferable that
the catalyst for olefin (co-)polynerization further conprises an organic
al um num conpound and an el ectron donor (El), that the content of the
organi ¢ al um nuoweesedund is 0.01 to 1,000 nole per nol of tRGTARPYNR0E om

in the catal yst,

nol e per nol
- 21 -

and the content of the electron donor (El1) is O to 500

of titaniumatomin the catalyst.
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FAY -V I75%RT7 A4 PREDTFISAFHRAED (5.85) v F
Ry—=—IT7 X774 b '
2,2 - EX(4.6-C—-t—-FTFL72=N) ZI2FLT7+RX7
74 b, 2,2 ~EX(4,.6-TJ—t—-TFNT72=N) J=NT#
2774 F, 2,2 “EX (4,6—-CP—-t—-TFNTz=N) 52
NWI74#RA774 bk, 2,2 —EX(4.6-Y—-t-TFAT7z=0)
FPYFOALT7Z+RT77A4 b, 2.2 —EXR (4,6-Y—-t-TFN7T
2=N) SURFATRT7A4 b, 2,2 —ER (4,6—-2—t -

TFANT2ml) AFTYALTAAT7A4 b, 2,2 —ER (4,6 —

J~t—TFNT7z2l) (2,.4-P—-t—TFTFALTx=) 7+ R
T4 b, 2,2 R (4, 6-YV-t—-TFA7=2=0) (2,6
— Y-t —TFAL -4 -2 FNTz2=N) F2RT 74 b, 2.2 —
Ex (4,6—-Y—t—-Z7FN7z2=)) (2,4,.6—-bPY~t—-—TFF
NZ72z=l) 7Z2R774 b, 2,2 " EX(4,6—-Y—-t—-FTFN
TJxzl) (2,6-C—t—TFL—-4—-n—-FI5FVixtFTAH
VHEZNLFN—-T2zl) 7427740, 2,2 —ER (4.6-
—t—7FN7x2=N) (2,6-Y—-t—-TFN—-4- (27 ,4"
~ =t —-TFN72)F I HANRZN) —T72=N) ZxRXZ774 b
2.2 —ER (4,86—-C—-t—-TFALT7==L) (2,6-V~1t
—TFN—-4—n - AFHYFILNFFIOANRZIN-T2=N) 7+ 2R
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In the third and fourth aspects of the invention, it is preferable in the
catalyst for olefin (co-)polynerization that a polyolefin (B) to be
(co-)polynerized is formed on a layer which is |ower than the polyolefin
(A) to be (co-)polynerized, polyolef in (B) has an intrinsic viscosity
[[err]] of less than 15 dl/g nmeasured in tetralin at 135 err]C and the

content of the olyolefin (B) is 0.01 to 100 g for 1g of a tr kol
nmet al conpound“@ﬁﬁéﬁ%gnt. In the third and fourth aspecﬁgﬁg%h§$é§

invention, it is

preferable in the catalyst for olefin (co-)polynerization

that the transitional netal conpound catal yst conmponent is a titanium
containing solid catal yst conponent whose main conponent is a titanium

fourth aspects of t Ie79|r)fn re#tﬁh:{)dérér 'fgt‘r‘g%@%g@e‘ i:);ﬂ—t ﬁelz?gﬁ’y Pi]rr__(c)l#@d?*

ol efin (co-)pol ymergzatj gnyt hat

trichloride conposi
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2,2" —2FUVYy—FER UL~ AFN—-6—-t—-FFN7zx=W)
A2FALT X774 b, 2,2 —AFUVLy—EX (4-A2FIV—-86
~t=TFNT=2=N) JZNTHRXRT7Ab, 2,2 —2F VY-
FR L4 -AFN—-6~t—=-TFN7z=0L) STYNTI+XT 74}
v 2,2 ~2FVUV-ER L -AFNH—-6—-t—-TFTF7x=0)
MIFYRLTART7A4M 2,2 —A2FVI—-EX (4-2F M-
6~t—-7FNT7xz=N) IYRAFLTH+RT7A4 b, 2.2 — A F
Ly—ERXR (4=-AFN—-6-t—TFLT7z2=)) AF7INL7+ X
Jr4 b, 2,2 —AFUY-ER (4—2AFN-6—t —TFFL7
z=Nh) (2, 4—-P—t—TFNT7x=N) T+RA774F, 2,2’
—AFVYy—ER (4 —F2FN—-6—-t—=—TFLT7z=N) (2.6 —
S—t—-FFN—-A4-R2FNTz=N) Z72R774 b, 2,2 — 4
FULYV-ER (4 —-2FN-6-t—TFALT7z2=L) (2,4,6—1}
J=t ~FTFNTz=N) 72X7740M 2,2 =X FVI—-EZR
(4—AFN—-6—t—FFLT7zxz=N) (2.6-Y—t~-TFN—
4—n-tﬁﬁ?wa#Vhw£;»1%W—7x;W)7*Z7%
A4bh, 2,2 —2FVLUV—ER (4-A2FL-6—-t—-TFLT=z=
Ny (2,.6-Y—-t—-—FFU-4- (2 , 4" -P—-t-TFNT=
JHFVYHIVRZIN) —Tx=2)) ZxRT7A4 b, 2,2 —XAFL >
—EX (4 —-2FN—6—-t—-TFI7=z=0) (2,6-V~t -7
FRh—4~-n—-ANFHFEFVLETFVHALEZL-T2=)) 7+ X7 7
A EED2,2 ~AFVLYy—ER(4—-AFN-6-t~TFN7
==WN) FHRTrA4 b

2,2 —AFVv-EZX (4,6 -t —-TFLTx=N) A7 F
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the organic netal conpound (ALl1l) is an organic al um num conpound. In
the third and fourth aspects.of the invention, it is preferable in the
cataryst for olefritn (co-)polynerization that the electron donor (El1) is an
or gani ¢ conpound cont ai ni ng oxygen, nitrogen, phosphorus or sulfur in a
nol ecul e, or an organic silicon conpound having Si-O C bonding in a

nol ecul e. In the third and fourth aspects of the invention, it is
preferabl e i n wheraemsl yst for olefin (co-)polynerization thalCTAPRE03028
polyolefin (B) is a honopol ymer or copol yner of an olefin

- 22 - having 2 to 12 carbon atons.

N7H#RA774b0, 2,2 - AFLV—EXR(4,6-C—t—-TFN
Tz=W) J=VF7+RT7740F 2,2 —2FUL—EZX (4,6—
St —=FFNT7z=N) SYYNT+ AT 74 b, 2.2 —XFV
Vv~ER (4,6 -YV—-t—-FFNT7=z=L) PYFIYILT+RAT7 74
5 M 2,2 - AFVLY-FER(4,6-C—t—-TFIT7x=4) 1Y
AFNTxRT774b, 2.2" =2FL—-ERXR (4,6=-Y-t~-7
CFNT ) RFTIVNTART A, 2,2 ~AFLU-ERX
(4,6—-Y—t~-7FA7z2=0) (2. 4-S~t—-FFN72=)
) 74R774 b, 2,2 —AFLUy—ER (4,6-P—-t—-FF1
10 7x2=20) (2.86—-Y—t~FFN—-A4A-2FNT7z=N) F4+R7
740, 2,2 —2FVUV=-EZX (4,6-P—t—-FTFIT72=)0)
(2,4,6—-PFU—-t—FFNTz=l) Z2RAT7 74+, 2.2 —
TOAFLIY-EX (4,6t —-TFFAT7==L) (2,6 -t~
FFN~A-n—F 2 IFIAFFIAAEZAIFA-T22N) 7
15 #X7740F, 2,2 —2FL =X (4,6~-P—t—-TFN7=z
=) (2,6-U—-t—-TFN—4- (2" , 4" = —t—TFN7
2/ FVANE=ZN) —Tx=W) T+RX774b, 2,2 —AFV
v-EX (4, 6~YV—-t-TFhT7zxz=N) (2,6-D—t—TFIL
—4—n-—-"FHYFINLITFIOANEIN—-T N) 72X T 74 b
20 BED2,2" —AFVU-FEFRXR (4,6-S—t—-TFAT7=z=0) 7
X774 b
2,2 —AFVV-EX(4,6-Y—-t-T3IN7z=N) 4 F
VN7+X774 b, 2,2 —A2FLy—ER (4,6-Y—-t—-73I0
T7x=V) RFTYLT+RT 74 b, 2,2 —2FLU—-EX (4,
20 6~V—-t—-7iNTx=) (2,4-DP—t—TFNT2=I4) 7
+AT774 b, 2,2 —-A2FV-EX (4, 6-Y-t—-73IN7x
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In the third and fourth aspects of the invention, it is preferable that
the catalyst for olefin (co-)polynerization further conprises an el ectron
donor (E2), that the content.of the electron donors (E1) and (E2) is O to

3,000 nol e per nol

of the transitional netal atomin the catal yst.

In the third and fourth aspects of the invention, it is preferable in the

catal yst for ol gf
organic conpoungl

i -)polyneri zation that the electron do .S an
ol bo 5 Hvdmebng

i ng oxygen, nitrogen, phosphorus or su

nol ecul e, or an organic silicon conpound having Si-O C bonding in a
nmol ecul e. In the third and fourth aspects of the invention, it is
preferable that the catalyst for olefin (co-)polynerization further

Che’or gani ¢ motal cotbouniZ o2y ombrT bE & nhrart SeMecer ot ReAyr oty

consisting of metalg that gbelongsg QLR |¢49r@up s L taLguR ¥ b 2nd g5 oypy
X1l of the periodic'tableée
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A4, 6PV -t =T INT2z=N) F+RTrA b, 2,2' —2AF
Ly—ERX (4,6-Y—t=73IN7x=N) (2.6=-P~t—T7F
N—4—-—n—F2%FINAFIANFENIFA-Tz=L) 74K
Z74b, 2,2 ~A2FLy—-EX (4,6-YV—-t—-F3INT7z=N
) (2,6—Y—t~-FFN-4- (2 , 4" =St —TFNT7=z)
FUANEZN) —T7220) 72427740, 2,2 —F2F L~
FX (4,6-2—-t—-73IN7z=0) (2,6-Y—-t~FTFI—4
—n—AFHEFINAFYHIALEZN—-T22)k) 22 RT7 74 PR E
D2,2" —AFVry—ERXR(4,6-P-t-7INTx=i) 7%2X
7714 b

2,2 —FYFUYy—ER (4~ AFh-6-t~-FTFILT72=i
) A7FL TR Tr A b, 2,2 —XFUVFU-—EX (4-AFI.
—6—t—TFFNT2z=N) JZNTFRT 7L, 2,2 —x2FY
FUr—ER(4—2FN—6—-—t—FTFLTx=)) UYL T+R7T
AL b, 2,2 -XFVFU—ER(4—-AFN—-6—-t —-TFA7
z=) PYFUYALTrRT77A b 2.2 -2 FYFL-ER (4
~AFLN~6—-t—-TFNTz=N) FVRAFLT+XT7A4 b, 2,
2 —TFYVYFL-ER (A -AFN—-6—-t~-TFLTz=J)) RAF
TYLI7+RT7M4b, 2.2’ —2FYFL-ER (4-A2FN—6
~t=TFNTx=N) (2, 4-V—t—-TFLT =) Z+R7
4 b, 2,2 —Z2FYFr—ER (42X FI-6—-t—-FTFA7
220) (2.6-Y—t—-FFN—4-AFAT2ZN) T+RT 7
41h. 2,2 =2FYFUV—-ERXR(A4-2FI-6—-t —-TFNLT=x
=) (2,4,.86-bY—t—-TFNT7z=0) 7+RX 774 b, 2,

42



publ i shed in 1991,

the content of the organic netal conpounds (AL1l) and

(AL2) is 0.05 to 5,000 nole wi.th respect to 1 nole of a transitional netal

atomin The preactivated catal yst, and the content of the el ectron donors
(El') and (E2) is O to 3000 nole wth respect to 1 nole of a transitional

netal atomin the
DRAW NGS

preactivated catal yst. BRI EF DESCRI PTI ON OF THE
- 23 - FIG 1is a

phot ograph at WiD@@Axr2sagni fication that is obtained by obser PETEPI&03028 yner
conposition according to Exanple 26 of the present invention by neans of a

transm ssion el ectron
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2" ~TFYFUo—-ERXR (4 —AFV—-6—-t—-—TFNLT7x=N) (2
=Vt =TFFI—L-n—-F I IFIUNFF I ANFEF=INLLFIL
~Tx=2l) 72ART74b, 2,2 —ZFYFU-ERXR (4-2F
V=8—-t—FTFLhT7x=l) [2,6-P—-t—-FTFA—-4- (2,
4" T =t —TFANT2 ) FIVANF=N) —T2=V) F+RT7 5
A1, 2,2" 2 FYFr—-EXR (4-RAFN-6—-t—-7FAT7=x
ZA) (2,6-Y~t—FFh—4-n—-~XHFFOAFFLHIAE
SNh=T =) ZF+RT77A4bBED2,2" —2FYFL—-E2R (
4—-2AFI—-6—-t—-TFNT =) Z2+AT7724b:

2,2 ~xFUFU-ER(4,6-C—-t—TFNTzzZl) £
FLIFRXRT7rAL b, 2,2 -2 FVFL—EX (4,6-V—t -7
FLITz2=) J2VT7+RZ774 b, 2.2 —Z2FYFL~-Ex (
4,6 -C—~t—FTFNTx2=) STYINTFRT7rL b, 2,2 -
ITFYF—ER(4,6-C—t—TFILTx=L) PYFILT %
AR7274 bk, 2,2" —2FVYFU~EFRA(4,6-YV—-t—-TFNLT=
=) IVRFATZFRATZ774b0, 2,2 —2FYFU—-EZX (4,6
— V=t —-FFNT2=N) AFTIYIATZF+RT7 74+, 2,2 -2
FUFL-EX(4,6-P—t—-TFNT7z=2)) (2,4-V—1t—
TFLT7z=l) Z22XT774b0, 2,2 —xFYF—ER (4,6
~T—-t—TFNT==N) (2.6—TF—t—-TFTFA—-4-2FL7T
=) TARTrAL b, 2,2 —TFIVFU-EX (4,6-Y—1t
—T7FNTz=N) (2.4,6-FY—t—-TFNTz=N) 7+R7
71 h, 2,2 —2FYVFUr-ER (4,6-Y~t—-FFNT72=0
) (2,6 —Y—t—FFAh—4-n~FI5FVNFFoRNEN
ITFN=TF o) 7R 74bM 2,2 ~ZFVF-EX (4,
6~Y—t-TFTFATz=N) (2.6-F—~t—-TFN—4- (2",

14
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m croscope (TEM;

FIG 2 is a traced di agram expl ai ning the

phot ograph of FIG 1, FIG 3 is a TEM photograph of pol ypropyl ene
that has generally been known; FIG 4 is a traced diagramfor
expl ai ni ng the photograph of FIG 3; FIGs. 5to 7 are charts show ng

t he rheol ogy behavi or of the polyner conposition according to Exanple 26
of the present invention and the relationship between a storage elastic
modul us G andW@¥ddiency [err]; FIGs. 8 and 9 are chatt < RfBthg
t he rheol ogy behavi or of the polyner conposition according to Exanple 26
of the present invention and the relationship between a first nornal
stress difference Nerr] and a shearing rate [err]; FIGs. 10 and 11
are charts show ng ahe rp/‘,eolé)gyjbeh vi or of
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FAZ22)FHNEZIN) =T z=N) 74T 57
Abr, 2.2 —2FYFUr-ER(4,6-P—t-TFNA7z=1)

(2,6=-Y—t—-FFIl—4-n-"FHFVNFFVvHLE= -
TxZN) Z22R774 M 8ED2,2" —FYFr~-EX (4,6-
V=t —=7TFihT72=0) Z+X7714 }F:

2,2 —xFVFUo-EX (4,6-2—-t—-T3INT7z=N) X7
FLT*RAT 740, 2,2 —ZFYVFU/-EX (4,6-Y~-t -7
INT7z=l) AFTUVINIZART7740 2,2 ~2FYFo—-VF
Z2(4,.6—-C—t—-TFT3INT7xz=N) (2,4-C—-t—-F3INT7z=
W) 7227740, 2.2 —2FVFU-EZX (4,6-Y—-t -7
INNT7=2=)) (2,4,6—-bMV—t—-TFT3INTz=l) ZxR774
Py 2.2 —ZFNFr—ERXR (4,6-C—-t—-T73IN7zx=1) (
2,6-Y—t—-TFFN-4-n-Fs5FINFEF VALK AT
V=T z=)) 7+RA774 M 2,2 —2FUFr—-EX (4,6~
S—t-TINTz=N) (2,6-P—-t—-TFIN-4—- (2.4’
— V=t —=TFNT2 ) FIHANLRZIN) —Tx=N) Z7+RAT7A b
2,2 —xFYFU-ER (4. 6V -t —-TIiINT7=N) (2
6 =Pt -TFA -4 - "FHTFINLTF ALK =N —-T
=) 7+RT 7L PBRED2, 2" —2FVFU-FER (4,6-Y—
t—=73INTz=) T+RXT7ADb: .

2,2 ~FA—-ERXR Q-2 FI=—6—-t—-—TFNTz=}) X7
FNT+RAT74 b, 2,2 —FF-EX (4—-2FN-6—-t -7
FNT =) J=ZVT+RT7rA4b 2,2 —FFA-EX (4-4
FI—6-—t—-TFNT7z=N) FOUNLTA+RT7A4 b, 2,2 —
FA-—ERXR (4—-AFN-6—-t—-TFAL7z=)) PIFYNT7 4R
Zr4 b, 2,2 —FA-ER UL -AFI-6-t-TFLT7x=
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t he pol yner conposition according to Exanple 26 of the present invention
and the rel ationship between _a relaxation elastic nodulus Gt) and tine,;
and~ FIGs, IZ and I3 are charts show ng the rheol ogy behavior of the
polyner conposi tion according to Exanple 26 of the present

4 - i nvention and the rel ati onship between an el ongati ona
viscosity and tine. Preferred Enbodi nents of the Invention In the
speci fi cati on,woblowid7es m "pol yol efins" refers to ol efin pol yRET&PP6HII028di ng

(i) olefin homopol ynmers conpri sing

V) SYRFATIrRAT7A M, 2,2 —FA-EX (4—4FN—

B—t—TFNT7z=l) RFTULT+xRT74 b, 2,2’ —FF

— PR (4=AFN—6—-t—TFNT7z=0) (2, 4-S—t -7

FANT =) Z7+RAT7A M 2,2 ~FF-ERXR (4 -2A2F N~

5 B—t—-TFFLTzzl) (2,6-S—t—-TFFA-4-AFNTx

W) 7R Ab, 2,2 —FA-FER (4-XFNL-6—-1t —

TFLTzzl) (2,4,6=PUV -t —TFLT=z2Z)k) 74X77

£bh. 2,2 —-FA-FEX (4—AFIL—6—-t—-FFLTz=J)

(2. 6-YV—t—-—TFN—-4—n—-F72FvVFAFIrHNLE= L

10 FA—-F=z=i) Z2RT 740, 2,2 —FA-ERXR (4=-2F0

—6—t—TFFAT7=z=N) (2,6 —-t—-FTFN—-—4~- (2" .4

' =P =t =T FAN 72 FHANEZN) -2 N] 7RI 74

T b 2,2 - FFE-FR(A-RAFL-B6—-t—-TFALTz=N) (

2, 6-C—-t—FFL—4-—n—-A"AFYFUILFFIHNE=N~T

15 z=) 74R774 M RED2,2 —FHA-ERX (4—-2FN1-6
—t—7FILT7x=N) TFRT7 74 b

2,2 —ER (4,6-Y—t—-FFLT7z=L) Z7hF0T 427

74P, 2,2 R (4—FXFAN—-6—-t—-TFAT7z2=1) TN

AOT72AT77A4b, 2,2 " ERXR (44—t =-FTIN—-6—-XFIN7

20 ==N) Z2A0FA Q72+ RXRT7AM4 b, 2,2 —EXR (4—-s—x2aY

VNZ2z=A) ZAFaT7+RTr7Ab, 2.2 =2X2FVLy—EX (4

~AFN—=-6~t—TFNTx=N) ZAFOT7+ X774 b+, 2,2

"= AF VY ~-FER A4~ FN-6—t—-TFAT7=N) ZiFD

T+RTr4 b, 2,2 —AFLY—EX (4~2FL-6-)=)

2% Tzz=A) JAFBI+RT AR, 2,2 —2FLL-—FEZ (4,6

~V)=ZNT7x=2N) TAMAOQTART 7L b, 2,2 —2AF LY~
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ol efin nmonomers having 2 to 12 carbon atons, (ii) olefin random copol yners
conprising at least 2 olefin nononers, and (iii) olefin block copol yners
conprising at least 2 olefin nonomers. The terns "pol yethyl enes”,

"et hyl ene pol yners" and "ethyl ene copolyners" are nmeant to include

et hyl ene polyners and et hyl ene copolyners including (i) ethylene

honmopol yners, (i, thyl ene- ol efin random copol yners cont ai nj ne
nononers at the%%%@‘%f 50m % or nore, and (iii) ethylene-ol e??g”%%}g% ¥

copolynmers containing ethylene nononers at the rate of 50wt % or nore. The
term "pol ypropyl enes” refers to (i) polypropyl ene honopol ynmers, (ii)
propyl ene-ol efin random copol yners cont ai ni ng propyl ene nononers at the

rate of 50wt % and fii %épg_o?#9 e: \'Aff,/%’b FIEJth%[‘- 999.'9)':&?’@ ?ﬁm(?glrr&pzlg't?‘oz"

propyl ene nononers at” 't ate or 5 €r m ""pol yo
refers to a mxturesof ol gol ef ing gifferent (f4ompegch otger (Q'th.egiapg,b;/

of nononers, the nol ecular weight, the randommess, the blocking unit an
t he 7ganNFyI) T2z W) FNFQTART A b, 2,27 —i—-F
OEYFUr—EX (4—=)=0T7z=) 205072+ R774 b, 2
5 .2 - 7FVFU~EZ (4,6-J2FNTz=)) Z2LF 07 xR
7740 2,2 —2FVUVy-ER (4,6-C-t~-7FL72=)
Y 7t T xR T7rAb, 2,27 —AFLU-FERX (4,6 -V~ 1t
—TINTxol) Z2M0F0 T+ RT7740, 2,2 —ZFYF -
ER (A—AFN—6~t—TFNLTxz=L) FAFOT+AT7A b+
10 (2,2 —=2FY)FUv-FR UL -—-FLV-6-t-7FIL Tz
) INFO T+ RAT77A40, 2,2 — 2 FIVFUV-ER (4—-s -7
FL=-6—t—TFALTxN) 20T +RXT7 74 b, 2,2/ -
IFYFU—ER (4,6-P~-t—-TFhT7z=)) ZhF O T+ 2R
774b, 2,2 —ZFYFLU-FER (4,6-P~-t—-TF3IlTz=
15 W) 20F 07+ RT774b, 2,2 —AFLYV-ERXR (4-2FN
-6 —t~—FIFNT=N) FNAQTTF*RAT AP, 2,27 -7
FIFV—ER (4-FFI—-6— (1’ —AFAVYIa~FIIL) 7
=) INAOTrRTrAb. 2.2 —AFV-KER (4,6 -
PAFNT 2=0) 20407 2xrXT7A4b, 2,2 ~FF-EZX (
20 4-t-AIFNTzzZN) FAFOT+RT7A b, 2,27 —F4
—EFX (4,6-Y—-s—-TFTINTzzlh) FJNAOT 2R T 74 b,
2,2" —FHF-EX (4, 6=V~ i—F7FNTz=N) 2407
AR774 b, 2,2 - FA-ERXR (5t —-TFALT7=x2=0) 740
AQIT+ART7rAb 2.2 - FF-ERX (4—-2AFN-6~-t -7
B FALTz=A) TAFTTFRTrAb, 2,27 —FF-ER (4-
AFN—6—a—AFIRISNTz=) ZFTT+RT 74 b,
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| i ke. The term"prelimnary activation"” neans activation of a
pol yol efin-preparing catalyst in activity prior to polynerization or

copolymwertzatrion of olefrn. Ihe prelimnary activation is

- 25 - performed by pol ynerizing or copolynerizing olefin in the
presence of a polyolefin-preparing catalyst to prelimnarily activate for
maki ng the catal yst support a polynerized or copolynerized olefin. The
term " preacti wwosdngns al yst” neans a catal yst conprising a CEGTEPR6H3G2R

pol yol efi n-preparing catalyst and a small anount of at |east two

pol yol efins. Those two polyolefins are a polyolefin to polynerize having a

specific

2,2 - FA-FEXR(3—AFN—-4,6-V—t—-TFNT72=0)

TNABT+RT 7L b, 2,2 - FA-EX (A-t-FTINM7x
=) IAAOTFRT 2 A MEEDTAA O T+ XT 7 A b :

EX (2,2 —A2FVVy—-ER(4,6-YV—-t—-TFiT7==))

5 ) —xFVLy¥XYVa-nN—-PT7+R77M4bM EX (2,2 —X2FL

v-ER(4,6-V—-t—-TFFNT7=x=0)]) -1, 4-FS ¥ H-

N—UT+RA774b, X (2,2 =X FVLy—FERX (4,6-Y~

t—FFLT72=0) ) -1, 6—-AFHFUIF—-N—-CT7+XT7574

P ERX (2,2 —AFLY—-FER (4 —AFNV—-6—-t—-TFN7

10 =z=)) —-3,9-EYR (1,1-UAFN-2-EFoFvzFi)

—-2,4,8,10~-FbF;53AFH9ZXED [5.5) DFA-P74+X

774 b EX (2,2 —X2F VU r~EX (4, 6-—t—7F1L7

T 2= )] —3,9-FER (1.1 =-VAFN-2-EFoFrzFi)

~2,4.8,10-5h54%%2t0 (5.5) 9 uFHL—UT4+2

15 7274 b, EX (2,2 =-2FVy-EX(4,6-2—-t—-T73I07

z=l)) —3.9—-FER (1.1 -Yr2FN—-2 -t FoFxrzsi)

-2,4,8,10-5FbF3FFY A0 (5.5) SUFAH L —VT72X

ZrA4 M EX (2,2 —2FVFUr—-EX (4-2FNL—-6-1t -

TFN7z=0)) —3,9-EX (1,1 -V AFA-2 -k FoFy

20 zFM) -2,4,8,10—-Fb53AFH9RAEFo (5.5) voFho—

P74+4RXR7274 M EX (2,2 —XFVYFL-EX (4,6-P—-1t

- 7FN7z2=0)) —3,9-FX (1,1 =-UAFN—-2—-EFu%

VIFN) -2,4,8,10-FFI53FFH A (5.5) 9FhHY

~U74RTr A b, EX (2,2 ~2FUFL-EZ (4,6-9-

25 t-=73IAT7z2=0)) -3,9-FEX(1,1—-Y2F-2—t Fo

FYIFN) —2,4.8.10—-Fb5FFH X0 (5.5) 2FH
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intrinsic viscosity and a pol yolefin having a specific and high intrinsic
viscosity. The preactivated catalyst is prelimnarily activated by nmaking
t he pol yol efi n-preparing catal yst support the above two polyol efins. The
conventional polyolefin-preparing catalyst is a catalyst for conventional
use in preparing a polyolefin, and the conventional polyolefin-preparing
cat al yst conprl e atal yti c conponent of a transitional %@t nd
i ncl udi ng at iq%éﬁpgt ani um conpound, an organic netal conpou ’ﬁ%y
required, an electron donor. The catalytic conponent of a transitional

met al conpound can be any known pol yol efin-preparing catal ytic conponent
containing a-catalytic conponent of a transitional nmetal conpound

L1 Cani um contai ni ng ” Sof) & B4 A FTTch bolmdndrt - & prekdh dbry U8y § far = ¥

titani um cont ai ni ng

C%&WWE@@WWFTQWWBdUmW@dW?d$®1§»)7

anong t he known

titanium containing solid catal ytic conponent can be any from anong

5
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FYIF-PT74+RT7 74 MREDT I+ X774 b

MR (2,2 =X2FVYy—EX(4,6-P—-t—-—7FlhT7z2=0
I =7ty —bPYTAART 74D, PUR (2.2 —2F LY
—EX (4,6=-C—-t—-7Fh72z=)0)]) —b)AFo—-dx ¥y
-MYT72XT77a4b, PUVR (2,2 =AFLU~-ERX (4,62
—t=T7FNTz=N)) —MYAFO—NTanR - YT FRTy
1. PUYR (2,2 ~ERX (4,6 t—-TFNAT7x=0)] —
MV /-7 =bMY7+R774F, PUR (2,2 —-EZX
(4,6-Y—-t—=T3INT7xz=0)]) —MNYZF/)—-NTIv—-tHY
T7*AXA774 b PYUR (2,2 —A2FVLUV/—-¥EX (4,6-Y—1t—
TFN7xz=) ) —bYXTFZ)—=NT7I =P T*ART 74, b
YR (2,2 =2FVLYy—ER (4,6-V~-t-7T73INT=z=N))
~MYVZS )= ATFTI-bYTXRXRT AP, FPYUR (2,2 -z
FYFU—ER (4, 69—t —FFLTz2A)) —bYIH ) -
W73~ PY2xRA7740, PYR (2,2 —2FYFr~-EZR
(4,6—-Y~t—-7IiINZx=0)])] —bMYVZFZ/)—AT7TI—-}Y
T+AXAT774bs PUR (2,2 —XFVUy—-EX (4,6—-Y—-1t -
TFLT7x2=})) —N,N" N —bURXR (2-EFoFrrzsfi)
AVVTREIV=F=—PYUT+RAT 24 PREDIITF+RT7A b :
Fh;SF2 (2,2 - A2FL-ERXR(4,6-0~t—-TFNT7x2
ZA)) —ZYRYF=N—FFFTERT A by FR5FR (2,
2" = AFVUy~EXR (4.6-P—t—TFN7zx=2N)]) =R %
ITYZXYP=N=FFrF3T7+RT774b EX (2, 4-Y -t -TFF
VW= —=AFNT72=l) TFIVT+ARAT740, EX (2,4 -V~
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titaniumcontaining solid catalytic conmponents containing a

- 26 -

titaniumtrjchl oride conposition. Exanples of the .

tiTanium containing solid catalytic conponents include those proposed in
Japanese Exam ned Patent Publication Nos. 56-3356, 59-28573, 63- 66323 and
the like, a titaniumcontaining supported catalytic conponent including
titanium magnesi um hal ogen and el ectron donor as essential conponents
where a nmagnesvasnwmmspound supports titaniumtetrachl ori de BEHIBAALFOIE
Japanese Unexam ned Patent Publication Nos. 62-104810, 62-104811,

62- 104812, 57-63310, 57- 63311, 58-83006, 58-138712 and the I|ike.
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t —TFN-—6—AFNT72=2N) 2-ZTFANFIYLTEART 7L b
CER (2, 4=Vt =FTFL—-B8-2AFNTz=V) RFTYLT
2 ZXAT77A4b, 2,4,6-PVYV~t—-TFLTz2=N-2 -2 FI—2
—TFN=-1,3-Fans =LA77 +X7 74 b3,
AREAOMEMICR. ARFOB¥HEXHELDOLEVHEHET, LidoVy
FRBRABERDAOBRAB LA EFHATAIZ L LAETH S,
FOLS5UBAHLERE LT, R 7oL U HBBicEEIN SR
RAMOUIL 7 = / — VR ER P F A BRI IEFNRB TSNS
o FARBAHIERE LT, REAECIVRFAFAS T OS2~
Fe PRFPVNFA VT OEFR—P, SOVILRAFTILFFIS
O %x—b, ISOVARFTYUALFASTOEFRZ— b, RV ST
YRY b= —F F5FR (3-F9YALFATOELR~F) | Ut
ZIFVNSARNT 4 B, SRFTUAMFACTF U — VERENRET
ohd,
ChoDT7=2) =L REBXUFAREBLEHIEFEZ, BETHI0WIE2
BLLEZY) URBILB LR EBAESDETHVWAIENTE S,
ChosoB{LpiLHOoRARIZ. Zh¥Eh,. RV oL HEY]
O0EBRIcHLT0.001~1.5FHEH. Fx L <E0.005~
1ERE, SFFL{R0.01~0.5HEHTH 5,
ARFOHBEMICI,. ZARPFOBHWEZHRL OB VEBET. LitoRE
FLAOHE . DREMESBECELTHEMLAETEIS EbTES,
ZDOEHIBREERELTR, REAE, ARPOMRERMICEERAT IR
Y FOEL Vi BET S, MBBETS5  \0r L2 HIRT 3 /EME
FTanos r#HFRfrsFond, "o CHEAOERICXD, X
RHOHMBRYOMREY., BK. . REE. RBREL L2 FIcHE
TBEEMNTE S,
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The organi c netal

| i gand) of a netal
Goup X 11 nmetals and Goup X I1Il nmetals in ternms of the

Goup Il netals,

conmpound can be a conpound having an organic group (a

sel ected fromthe group consisting of Goup | netals,

periodic table issued in 1991. Exanples of the conpound having an organic
group (a ligand) of a netal include organic |ithium conpounds, organic

sodi um conpounds, | C magnesi um conpounds, organic zinc ¢ éﬁﬁﬂﬁ” nd
organic aluninuiw%gﬁ%@%%ds. The organic netal conpound can beggg A
conmbi nation with the above-nentioned catalytic conponents of a

transitional netal

conpound. From anong the exanples, it is preferable to

use organi ¢ al um num conpounds represented by a fornula

hydr ocat bon or oup Such 39 MGG tf~ IBERARE FH 572 fiapams,

an al koxy group,
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Pk Fo+ vy BeBiE. 1 Fny B2 rE. VF 9 LTI =
LEAKBRILME, 2RELY. SEKELY. REBLEE. &Y
YBREME, TR+, BWET IV, BWE7 I F, £ ¥—
T IURAEEH., T3/ PV TV RAAVENRERTETCH S5, A
R~ oF RN ETRICBT 3.

B, 7ot B, BB, TER. a - A FILEE. NFH U8,
YWVECB A7 0B 2—ZFANEFY U, JF B, FH OB
NATOVL B UTFA B VTV LOB SO U, Y
TFTLE. IVRFUE, 747V B, IVRMLAS VB, R F
v, NIV LB, ESTE. XRTFTY) V&, Rbok Y UEE,
AVA UV 54 V8. TRA/VEVR, X728, V) —-ILE
N A—LTVFRAFTYV B, B—TZVARTTY B, T=hk. Y/
vyﬁ\7—U/by&\%07?§\X%TUFVQ\Z%TD—»
. 75F B, HFLA B, TV FL 8. T35 FUB. RAY
B, ebLVA VB, LI, TV VR ATVEE VS Y Y
. E5aLI 8. VU8 bOF B FULAUR, EVY UM
VAUV VB MR UBREEDISH RO SR

FFEH /I ALAB, FISFHIANABRBLCAF 2 9 FH ) 4 LH
MEEDTLAIANABOLESE, /)Va—- LB, LB, t Fa7 /s
VAB, a—-4F Mg, LoV 8. 7V 2) V8. VTR, E
EM. A VEGH. 7KO®., /T B, 2-LFOo+LF h57h
B, 170-LE, 2-EFOFIAFHFH OB, Y5/ —LE,
2=ZRYUB, TV Ty b~LB. TYa~Yy B, 2—E Fo®
VAT SFAVER. 12— FOEvA s 4Fh 8. 18~ Kok
SAISFHUE. 9,10 -VERDRUAISFH L, V) —
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X represents a halogen atom and p and q are a positive integer satisfying
a formula 0 < p+q [err] 3. :Exanples of organic al um num conpounds include
t ratkytr—atomnums  such as trinethyl alum num triethyl alum num
tri-n-propyl alumnum tri-n-butyl alumnum tri-i-butyl alum num
tri-n-hexyl alumnum tri-i-hexyl alumnumor tri-n-octyl alum num

di al kyl al um num nonohal i des such as di ethyl al um num chl ori de,

di -n-propyl alwosmmreshl oride, di-i-butyl alunminum chloride, PCAVEPG/R3P28

al um num brom de or diethyl alum numiodide; dialkyl alum num hydrides
such as diethyl alum num hydride; alkyl alum num sesqui halide such as

et hyl al um num

VB, Lol B VA B, 720V, BV 7o BREORY
Bt Fofx BoSRE :

F7F U BeBER CEREN L F BROSRY  XKAE®R. p -t

. —TFNREBRECOETSEHANE BROEBE : E FoFxv+ 77
5 VBEEELYOKREL FoF BOSRE YV FLE. m—LtF
o¥ VREE®R. p-tFoFREEFH. 3.56-V—-t—-FF0L-

4 -t FoF Vv REBFRLUIOFEEL FoF VROLREIE : 8807
I/ BERIE '
NLFOSAY AL ME BHEETALI=ZO L VFT L FDF Y

10 ¢ h—FRXR—=PFP e NS FL=}bBIUBEBHETLI=TA s JFT Lo
EFOQ® Y e H A Ta—b e Nnf FL—bREDVFILTALIZDA
HAKRILYE : SEBRILY : 2EKRILY : RBRLEE : V VEeE

- i |

(B/, P39 2Z2F) AF A8, (), 397K F

15 7FAY B, (£/, Yiw2RF) 2—-2F AT VALY VB, (
€/, VIwZAR) FvNY B (£/, PivZ7AF) 9L
Jyo®g. (£/, PiI97ZAF) IYUXFLY VB, (B, YIivs
ZF) SLIFAY LB (B, PIvIRF) RAFTULY VB
(), P39 2ZF) V4B, (£, YIvZ2XF) Y/

20 —LY VB, (B, P39 2ZAR) V0N U8 (B, iy
2ZAF) Favnry g (7, P39 2AF) vy g, (
/), ViIwZZRARK) FPSaviY B (), ViwIZ AR A
FHavNYy B, (B, VI Z7AR) X25avn) UERERE
Oisthk) v BOSBE: X (p—t—-7FILT7zx=)) Y VB, €

25 JJ (p—t—-7FN72x=N) VB, 2,2’ —2FV—-EZX (4,
6-Y—t-FFAT==A) UM, 2.2° —AFLL-ER (4,
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sesqui chl ori de; nonoal kyl al um num di hal i de such as ethyl al uni num

di chl oride; and al koxyal kyl al um num such as di ethoxy nonoethyl alum num
preferably trial kyl alum num or dial kyl alum num nonohal i de. Those organic
al um num conmpounds can be wused either alone or in combination. The
el ectron donor is, if required, used to control the preparation rate

and/ or stereoregul arj of the polyolefin. Exanples of the el nor
&8ﬁﬁ%d ﬁ%ﬂmﬁﬁ

i ncl ude organic s having any of oxygen, nitrogen, sulfur an
phosphorus in the nolecule, such as ethers, alcohols, esters, aldehydes,
fatty acids, ketones, nitriles, am nes, am des, urea, isourea,

| sot hi ourea, isocyanates, azo-conpounds, phosphi nes, phosphites, hydrogen

sultide. thioetherg ngoalgohgl s,y Lanohs apd gloagieilieop y 72 — vz (
4,6—-Y—t—TFAT7=z=0) VIR, 2,2 -2 FUF—-EZR
(4,6—-C—t—-T7IN7x=20) YV ' BUEEOHFBE) VBOLE
i - |
5 SHEEUHEG E FSVY  TAY Y Bz Z2F7FIL : HEELRAL
& : RyZXeFa—-b:2EZ7alb RY) Uy EERT7x/—LVA LD
BAEW. 2— AFLZEZuLEFY L EERT 2 /- NVALOHEEY
MOV Sa T IL—-b, T RFULEREH, TRFLET
ToM. TRFUE eV BBEDIRF VA E FOF LT T
10 »:

FIFNTIV, VLTI, IVARAFAT I NANIFLT

IV ARFTYALT IV, AVLAT IV, A2 F I, #0OT Y

S W UYA4TIV N N-Yaa7Iv NNN-YHOO73I, N,N

- IVALTIV  N=-FPYNL=-N,N—-PAFNTI N-3IVUX

15 FA-N,N=-PAFAT7Is  N—"NUIFI-N,N-JAFALT I

SYN—ZFFZYL-N,N=-IAFITI, N-22—-N,N-I A

FAT7IV N—-%0Y-N,N=-PAFNVTIV, N—-V1—-N,N-

SAFATIVY N—AFIL-N,N-2%00T73I N—LAFI—-

N.N-YVaar7:s  N-FVA4NV-1,3-P73I/)Faxs N-

20 209 —-1,3-073 7o AFHAFVIIIVTIOREDLE
k7 I v:

N=S5SY9JI-N,NN=-F I AFLTOEZDL7DFM4F, N—
N»i%»—NJ&N—bUX%»?y%;tA7U§4F‘fof'
FYIL—-N.N.N— P RAFAT rEZDLIOSLF, N=Fai

2 —N,N,.N—PMUVAFATYE=DOLZ7OD54F, N—3a-N,N,N
—MIAFATVE=YLIDBTSLAF, N=Fa Y —-N,N, N~ | ) A
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conpounds containing an Si-O C bond in nol ecul e. Exanpl es of ethers

I ncl ude di net hyl

ether, diethyl ether, di- n-propyl ether, di-n-butyl )

et her,—dir-i-anyl” et hér, di-n-pentyl ether, di-n-hexyl ether, di-i-hexyl

et her, di-n-octyl

ether, di-i- octyl ether, di-n-dodecyl ether, diphenyl

ether, ethylene glycol nonoethyl ether, diethylene glycol dinethyl ether
and tetrahydrof uran. Exanpl es of al cohol s include nethanol, ethanol,
propanol , butwE®r/14718&nt anol , hexanol, octanol, 2-ethyl hexarfS{TIE2§/P30p8

al cohol , benzyl

al cohol, ethylene glycol and glycerin. Exanpl es of

phenol s i nclude phenol, cresol, xylenol, ethyl phenol and naphthol.
Exanpl es of esters include nonocarboxylic acid esters such as nethyl

nmet hacryl ate, nmethyl formate, nethyl acetate, nethyl
y Y5 T F YLN.N.N-FYURAFALT V&
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NP reZAh27a534F, N—V
=9 Ah72854F, N N, N=-ppYZFA-—N-ARUVIINTrEZDL
278534 F. N=-F29UYNL-NN=-VAFI-N-XNTJIT7 yrE=
PAZ7aS54AF, N—-SUYURFNV-NN-UAFI-N-XRXVPLT
YEZDAIBSA R, N=RFTYL-NN=-SAFL-N-RY
SNTvEZGLIOSAF, N=-T3a-NN=-IJAFI-N-XV
CNTrvEZOLIOFZAFRF, NNN-DFVANL-N,N-TAFLT
VEZOLIOBSAF, N N=-Yaa~-N,N—-UAFINT v/ ETLA
79534 F. NNN=-PP09~-NN-CAFLTVyEZVLIDSA
F NNN—U4Y-N.N—-UAFATLE=L23514 F, N, N
- R (22—t FoFvyzsFl) ~N-FI9YIL-N-AFILT7 €=
Y9L72034F, NN-FX (2-tFoFixFLh) - N-ZXF7T
DI—N—-RAFATVEZDLIBFAF, NNN-EX (2—k Fo
FYELFN) —~N—-A LA NVN-N-AFLTP L EZDALZTSALF, N
N—-—FEZR (2~ FofyxzFN) —~N—-aa-N-AFATrE=
D9AL72a9534F, NNN-EZX (RYFF>xFVL ) —N-521J )
~N—-AFAT E=VLI7B54F, NN-ERX (RUAF2xF
LY) = N=-RFFPYVN—-N-—-AFLT7E=IL2054 F, N,N
-EZX (RYAF2FVLY) = N—-FVAAL-—N—-XFLTE=Y
L7534 F, NNN-FX (RYyAFxFL ) ~N—233-N-
AFAT /EZGLIOSA FREDT 27 L7054 F
N.N—-FEX (2-t FopFrxzFiA) STYLTI/)REZAL 2, N,
N-EX (2-bFoFizFi) PUFILTI)INRSYL 2, N,N
—E¥R (2-bFoFvxzF L) IYRAFLTI/NTAL 2, N.N-
R (2-bFoFyzFil) RUy9FVATI)REIL 2 N,N-
Ex(2—tFu#V1+w)Nwi+w7ij&94y,N,N—E
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butyrate, ethyl acetate, vinyl acetate, propyl-n-acetate, propyl-
| -acetate, butyl formate, anyl acetate, butyl-n-acetate, octyl acetate,
acetate, ethyl propionate, nethyl benzoate, ethyl benzoate, propyl

phenyl

- benzoate, butyl benzoate, octyl benzoate, 2- ethyl hexyl benzoate, toluic
acid nethyl ester,
anisic acid prog%{
napht hoi ¢ acid

ester, naphthoic acid nethyl ester, 2-ethylhexyl naphthoic acid, or

propyl

et hyl
- 29

toluic acid ethyl ester, anisic acid nmethyl ester,

ester, anisic acid phenyl ester, ethyl Cin?ﬁﬂﬁﬁﬁr
ﬁ@“ﬂﬁster, napht hoi ¢ acid ethyl ester, naphthoic gg?ﬁ

phenyl acet ate; aliphatic pol ycarboxylic acid esters such as
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Z(2-tFoFFvxzFA) AFTIALTIIRIL >, N,N-FEX
(22— FuFvxzFi) LA ATIIRIL, N, N-E 2 (2
—bFoFvxFA) Favh7iI)RIL N, N-EZX (2~-¢
FodyxFA) £22aNVT7I/ X242 N N-FEX (2~-L
Fo¥vzsil) aa73 /4>, N.N-EZ (2-k Fo#y
IFL) FOUTIIRILVBEDRIL U AFHAFLUF IS
IV S/ =NTIv, MYV TR AT I BEDTL
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IV N—-(2-bEFoFyxFL) SLIFL7TIL, N- (2~
ERFaFozFi) XF7IUNNMTIy. N— (2-bFaoFrrFi)
AVAINVNTI ) N—(2—-EFoxvxFil) Favrnr7is, N-
(2-EFD%YIFA) #2933 LT3, N— (2—E Fo&y
TFN) aaF7Ivy. N— (2—-FeFsrzFi) 0973 N
—2FNL-N—-(2—-EFaFvyzFL) SPYYVALTI, N=-2FIi
—N—-(2-EFoFvxzFi) PYFIALTI, N=SXFIL—-N-
(2-eFoFvxFA) IYRFATIV N-AFL-N- (2-
EFo$sxFl) RYIFYLVTIV, N=AFH-N- (2-tF
OF VL FIIN) RAIFATIV, N=-AFI-N- (2-EFoFy
TFN) AFTYALT IV, N=AFL-N- (2-t Fo*vxFi
Y AVANLTIV N—AFL-N-(2—-kFo*rxzF)) Fav
VWFPIv, N=AFNL-N~- (2-FoOFIaxFl) 75020V 7T
IUVN—-A2FI-N-(2-EbFoFixFi) aa73I, N-H
FI-N—- (2—-bFoFsxzFi) 0TI BEODN~- (2-E
Fo¥xvyxzFa) 73 0 |
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di et hyl succinate, nethylmalonic acid diethyl ester, butylmalonic acid
diethyl ester, dibutyl naleate or diethyl butylnmaleic acid, and aromatic
potycarboxytitcacid—esters such as nononet hyl  pht hal ate, di nethyl

pht hal ate, diethyl phthal ate, di-n-propyl phthalate, nono-n-butyl
pht hal ate, di-n-butyl phthalate, diisobutyl phthalate, di-n-heptyl
pht hal ate, di-2-ethyl hexyl phthalate, di-n-octyl phthalate, diethyl

i sopht hal ate, wopnmagrgs isophthal ate, dibutyl isophthal ate, HRCTAP4AMIhexyl
i sopht hal ate, diethyl terephthal ate, dipropyl terephthal ate, dibutyl

t erepht hal ate or napht hal enedi car boxylic acid diisobutylester.

Exanpl es of al dehydes include acet al dehyde, propi onal dehyde and

benzal dehyde. Exanples of carboxylic acids include nonocarboxylic acids,
such as formc aci dN aNetit® Zac( 8,—pz dpio#i 2 L Felld, DA PrilcTatixdy DrdvitE R

S 0. and aci d anngd rdedt EaoK B dehs 8§ BT 46 phbndl T E RN CIE &
oFyIFIL) IVRFLTIV.NN-EX (2-tFofvzs

- VWY RV FUyL7Iv. NNN-EZX (2-EFaFvzFi) R
5 IFA7IY. N.N—FR (2-EFDFYIFA) XFTFTYLT 3
. N.N—-FZR (2-kFo*vyxzFI) b7, N.N-F

2 (2-EFo%vxzFn) Favyl7iv, NN N-EX (2-EF
¥ vIFN) A 5aVATIV. NNN-EX (2-EkEFDoFdix
FN)yaazr7zis  N,N-FRX (2-EkEFoFxzFiL) 0073

10 Y#WEDON,N-E2 (2-t Koz Fr) BHETIY: nd
ON,N—-Fx (2—-t FoFyxFiL) BHETIVYE59) VB,
IYRFUE LI F OB RFTY VB A LA VB, RAVE,

T xlABEYoENBLEOE/DBLARZIRFIL - RUFFFL
CUSHYALTIII—FA, RYVFFVIFLIRFTYAT I ) 2
15 Fh, BUVAFVTFUIFUVLIAT I/ Z=FA, #UFFIIFV
vaa7ilx—=Fi, FNVFFFL IO TI /) -FARE
D7I)—FI:N,N,N' N =FbrF3 (2—-tFoFrzFi

) -1.83-Y73/)Fastv N,N,N' ,N' —=5}5 (2~ Fop
FUIFL) —1,.6-YTI/AE¥ . N-FI YL —N,N’ ,N

20 ' —FPYR(2-EFo*yzFA) —1,3-YF73)Fos, N
~ZXAF7YNL—-N,N" N - MY (2—-kFoFrrzFi) -1,
3-vr7y /) Sanxy  N—-a3a-N,N" , N’ - MY X (2~-Et Fuo
¥vxFN) —1,8-YF73 /7wty N—%n9—-N,N’ ,N’
—FYR (2-bFop*yxIFA) -1,3-YF73/)Fostv, NN

25 ~-JY23a3-N’",N' —-EX(2-tFoF%yxzFi) —-1,3-V7F3
JFany,  NNN-U%wo—-N ,N’ —-FX (2-tFofrzs
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t et rahydropht hal i ¢ anhydri de. Exanples of ketones include acetone,

nmet hyl et hyl ket one,

nmet hyl.i.sobutyl ketone and benzophenone. Exanpl es

of nitrogen containing organic conmpounds include nitriles such as
acetonitrile or benzonitrile; amnes such as nethyl am ne, diethyl am ne,

tributyl amne, tri

et hanol amne, [err] - (N, N-di met hyl am no) et hanol ,

pyridine, quinoli -picoline, 2,4,6-trinethyl pyridine,
ng’%’lﬁ PCT/JP96/03028

2,2,5, 6-tetranet

eridine, 2,2,5,5- -

30 - tetramethyl pyrrolidine, N,N N ,Ntetramnethyl
et hyl enedi am ne, aniline or dinmethyl aniline; am des such as fornal dehyde,
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V) —-1,3=-v73 77,4, N~=aa~-N,N’" ,N’ - by x (
2—-ebFoFvxzFA) —1,6-PFI/)AFH o N-%oo—N,
N, N —MYUR(2—-EFOFIZTFN) —1,6-VT3)AF¥%
Y« NNN—-Y3a-N" ,N -EX(2-EFopFrzFi) -1,
6—-VT7I)AFH U NNN=-THoay-N" N —-&x (2-¢tF
BF X FI) ~1,6-PTI)NFHREDITI/ITIAFIL:
ALVAVEBTIFE RAF7V VBT IR, ZIUABT I F. RAVR
TIF,. B U B7IF N-XF7ULAFT7Y BT F, N-
AVANF VL BT IFN—ZAF7TINLFA VAL BT F. N—*
VANVARTFTIVVBE7IF.N-ZXF7YVILZAVAET I F, N—F L
ANRLIFLBTIFNN —AFLL-FEX-5YY BT 3
F. N,N' —AFLU—-EX~-IUYRF U7 IF, NN —2AFL
v—ER-RVIFU/BTIF NN —2X2FVUy—-EX—-2%b3T
VA 87 IF, NN - AF L Vy—EX—ZXF78731 F, N,N’
-2FL-EX-12—-tFeF I XR5F7YE73IF, N,.N' -
AFV~ER-FVAVBT7IF, NN —A2FL2r—-—FEX-—AKRA
M7 IF NN —AFLYy—EX-—xAHBT7IF, NN -
FUVUV-FEXR-EVY VBT IF.N, N —xFLVy—-EX-5%D
vB7IF, N, N —xFLU/—-EFRXR—-IYJZRFUYBT7IF, N,N’
- LFULy—-ER-RLIFUBTIF, N, N —=FLVy-ERX-
NI bLL U BTIF.N,N —XZF VI —EX-ZAFTIV VBT
IF, NN —-xFVsy-EX—-12—-EFoFIyX7F7V VBT 3
F. N,N' —x#Vv—-EX—-F VA VB7IF, NNN' —xFL >
~EX-RAVE7IF NN —xFVLU-EX-xIHBTIF
N, N —ZFUL/y~EXR-FY7 BT7IF. NN —AFH1F
Ly —ER—277073I K. N. N —A*$AFLY—ER—FL

rrl
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hexanmet hyl phosphoric acid triamde, N,NN,N 6N -pentanethyl-N -

[err]-dimethyl am nonmet hyl phesphoric acid trianm de or octanethyl

pyTophosphor yl

am de; ureas such as NN,N ,N -tetranethyl urea;

I socyanat es such as phenyl isocyanate or toluyl isocyanate; azo conpounds
such as azobenzene. Exanpl es of the phosphorus contai ni ng conpounds
I ncl ude phosphi nes such as ethyl phosphine, triethyl phosphine, di-n-
octyl phosphi meQ9tnd4n2%-octyl phosphine, triphenyl phosphi ne QCT/RPP§RSy |

phosphi ne oxi de;

phosphi tes such as dinmethyl phosphite, di-n-octyl

phosphite, triethyl phosphite, tri-n-butyl phosphite or triphenyl

phosphite.

Exanpl es of the sul fur containing conpounds i nclude

t hi oet hers such as diethyl thioether, diphenyl thioether or nmethyl en
% Py oo B PN,

t hi oet her: and t hox BoR Feulh NS et

t hi oal cohol or th
i ncl ude sil anol s
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b <ondt A m-Propy
WPl 2 7 5 AT AB B Y FINOWANLC S LOPL TP YRS
IF.N,N =257 787IF. N.N =JFVLaAaLa
NIBTIF, NN —-PX5F7VA7PEETIF, N,N' -
FVALTIE /BT IR, NN —SRFTVILERNY BT IF
~ NN =PFAVbANex BT FREEDIEBHET I F:
N.N-FZ (2-tFoFyxzFi) 590473 F, N,N=F=x
(2-eFodvxFi) PYFYALTIF,. N, N-EX (2-EF
DFYIFL) $YRFATIFO N N-ERXR (2-EFoFvxs
MY RISIFIYLFPIF N N-ER (2-EFofvyrzFNL) "I
IFLTIF. N N-EX (2-EFOFYxFil) XFTYLT S
Fs. N,N-FER (2=t FoFvxFlL) AVLA4LT7TIF, NNN-E
X2 (2~ FoFyxzFl) FavIL7IF, NNN-EX (2—-EF
OFYxFN) A257aVLTIF NN-EX (2-tFodix
FA) 3a7IF, NNN-FEX (2-bFoFvxFiL) o7
FREOBBETIF  FUAF Y ZFLLSYI AT Fz -5,
RYAFVZFVIRFPINLTIFI—FA, VA FTFL oA
VALTIRz—F0A, BVAFYZFLLI3aT7IF—FIi, #Y
ARV TFL IO TI FI—FALEDEBET I FOREY A+
TAFL / Z—FI:
4—-tFo%y-2,.2,6,6=FbFAFAERYDY, 1 -7
N—4~-tFo%xy—-2,2,6,6-FrF3AFAERYT Y, 1=K
vION=4 - PFOoFV—-2.2,6,6-FhrFLAFAERYyT (1
- (4=-t=-7FIN-2-7F=NA) —4-tFoFsr-2,2,6,86
—FRFIAFAERYS Y 4—-RFTFOLLAEY—~2,2,6,6—
TrIAFALERYT U, 42270 VFFV-1,2,2,6,6
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such as trimet hyl

silanol, triethyl silanol or triphenyl silanol; and

organi c silicon conpounds.having a Si-0O C bond, such as trinethyl

met hoxysi | ane, di met hyl di nethoxysil ane, nethyl phenyl di nethoxysil ane,
di phenyl di net hoxysil ane, nethyltrinethoxysilane, vinyltrinmethoxysilane,
phenyl tri met hoxysil ane, trinmethyl ethoxysilane, dinethyl

- 31 - di xysil ane, diisopropyl dinethoxysilane, g
dinethoxysilane?mﬂvéhggyl di et hoxysi | ane, et hyl triethoxysilaﬂ%#ﬁg@@%%+

triethoxysil ane,
di met hoxysi | ane,
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vinyl triethoxysilane, cyclopentyl nethyl
cycl opentyl trinmethoxysilane, dicyclopentyl

CRUPAFAERYD L, 1N UN—-2,2,6,6—-F b5 4+
V-4 -ERYII2lb—-p, ER(2,2,6,6-FPFXAFNL-4
—ERDPIAY IR —-PL ER(1,2,2,6,6—"RZAFN-
4-ERYIL) 47 v x—b, EX (2.2,6,6~FFF2F N —
4~ERYJIL) PYR=P, ¥R (2,2,.6,6—-FFF2F1L—4
—ERYDIL) e —h, EX (2,2,6,6—-FFI32FNL -4~
EXYTIL) 72b—b, EX (1,2.83.6-FF54F0—2,6—
STFNL—-4-ERYIA) XY=, ¥R (1 -FTYIL—-2,2.,6
L B—FFIAFN—4-ERYUTAL) 75 —F, X (1.2,2,86
B —RUSAFN—4-ERYTL) £ —F, 1,17 - (1,2
—ITH5TAN) EX (3.3.5,.8-FTFFAFIERST) V)
2—AFN—-2—-(2,2,6,6—FFF3AFN—-4-EXRXYZIL) 4
3 )-N—-(2,2,6,6—FFFAFL—4-ERYIL) FoER
YPIFR. 2-AFAL—2~(1,2,2,6,6-RVIAFNL—4-F
RYYA) £3/-N— (1,2.2,6.6-RVFLAFL—4-ERY
SN) FobA U TIR, 1 —FonFL-4-8-F/xFNEF
$—92,2,.6,6~FFFAFAERYTL, 1-TEFIL—2,2,6,
E—FFFAFN—-A4—ERYSA—TFEF—hr, U XYy FEE~ b
YZ (2.2.6,6—-FFr3AFN—4-ERYTL) TZAFNL, 1 -
FrYOLN—4—-ROSNAFL-2,2,6.6-FFFAFAER
YU, FZX(1,2,2,6,6-RUFAFL-4-EXRYIL) I
FrewoR—b, EX (1,2,.2.6,6-RUF2FN—4-EXRYY
A PRy Iib—<ox—-—b, EX(1,2.3.6=FbF52AFNL-2,
B—VITFIN-—4-ERYII) IRy IN—-7ux—b, EZ (1,
2,2,6,6-RUIAFAL—4-ERYTN) —2— (3,5-—1

=7 FA—4~-EtFoFIRIIN) —2-n-TFAvox-bRL
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di et hoxysi | ane,
tri met hoxysi |l ane,

cycl ohexyl nethyl dinethoxysil ane, cycl ohexyl

di cycl ohexyl.. di net hoxysi | ane or 2-norbornyl nethyl

di et hoxysiT ane.

in conbination
pol ymeri zati on,
range of 15

[[err]]

The above el ectron donors can be used ei ther al one or
In the preactivated catal ysts for olefin

a polyolefin (A has an intrinsic viscosity [[err]] in the
to 100dl /g, preferably 17 to 50dl/g. The intrinsic viscosity
is toWeSTAEAEured in tetralin at 135[err]C. The pol yRSFeFo${03028 | o

a nonopol yner or copol ymer conprising olefin having 2 to 12 carbon atons,
preferably a nmonopol ymer conprising ethylene or propylene, or an ethyl ene-
or propyl ene-ol efin copol yner conprising ethylene or propylene nononer at

the rate of 50w % or re refer

| east 70wm % further preferably

g f Eux at
at |east 90wt % FUrther— brk 3 P B®5 (A is nore preferably ethyl ene
nmonopol ymer or

the rate
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UG 81%9) | B CBRANES FTRY Lona hby g5y Tongreg at,

FHAED (5.5) o FAY—3,3-JAAKFIL—F, ER (
1,2,.2,8,86-RVPAFL—4-ERUTL) ~1,5-U+%4
ZA¥D (5.5) 9o Fh—3,3-UAAKEL L=, ER (1 -
FTEFL—2,2,6,6—-FhIAFL—4—ERYIL) —1,5 -3
AFYAED (5.5) 9V FAL~3,3-UALEELL— b, 1,
3-FR (2,2 - (KX (2,2.6.6—-Fh32F0—-4—E~Y
II) —1,3-UAFHLIOANFH L -5, 5-UHNEEYL— b
JJWER(2.2.6,8-FF54FA—4-ERYIA) —2— (
1-2FAIFNL (1,83-CU4%H 270 4> ~5,5-UHiH
FYLU-PF)).,1,2-¥2(2,2" — (EX (2,.2.6,6—5 b
FTEAFN—4-ERYIN) —2-2AFA-1,3-FFH oA
$4L-5,5-UALRELILU-F] ], ERX (2.2.6,6—5F5
FFN—-—4—-ERYJYL) -2—-[(2-(3,5-Y—-t—-FFi—-14
—EFoOF 7)) 2 FA—-2—-AFAL—-1,83-VFFH 2
OAFH L ~5,5-UnAEESL—b, EX (2,.2.6.6—5F5
AFI—4 -EXRYZNL) -1, 5-CFFHXFo (5.11) AT4
TFThY—3,3=YHNLKFI L o EOEUVY—PT3I UR{EEY

NFH—-1",6" —EX—~ (4-ANREL VA FY~1—n -
7%»—2,&6.6-%$5!?»E&09>),bw1>—2’,4
" ER (A—-AARELNFEV-1-n-TFN-2,2,6,6—
ThrIAFINERYS ) (| VAFL—-FERX (2,2,6,6-FFF 2
FLMERYV S~ 4~FFVY) VI, 72=L—-PFYZR(2,2.6
6T PIFAFIERYT V-4 -FFY) —v5L, PUX (1 -
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of 50wt % or nor e,

preferably at |east 70w % further preferably at |east

90w % A too small_intrinsic viscosity [[err]] of polyolefin (A) can
hardly provide a sufficient nmelting tension and a sufficient

crystallization tenperature for the intended polyolefin

conposition as a final product. The upper Ilimt for the intrinsic
Vi scosity [[err%eqi sﬁpot particularly specified. However, a pg

upper limt can

A&t 1004l /g in view of manufacturing effi C|’ency and

the follow ng reason; when the intrinsic viscosity [[err]] of polyolefin
(A) is too different from
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7TabtN—-2,2,6,6—-FbFFAFAL-A4-ERYIN) —-TFT+R7
74 bh MYRXR (1 -F0EN~-2,2,6,6-FrFAFL-4-VF
RYINA) =T+ AZ7z—b, Z7=z=b— (X (1,2,2,6,6—R
VIRFA—-4-FERYUINL)] —T+R7+xF—bP, FFFFX (2
L 2.6.6-FFFAFAL-4—ERUTIL) ~1,2,83, 4T85
FSHAAEFIU—-P, FbI3FRX(1,2.2,6,.6—-RV52IFN-
4-ERYTN) —-1,2,3,.4-T5TFbS3ANEFY VP, 7
F3%R (2,2,6,6—FFFAFAL—4-EXRYDA) —1,2,3,
A~TEFIFSANLKTIF, 7% (1,2,2,6,6—-Rv
FAFN—B-—ERYINL) 1,2,3,4-T5>FhIALKLT &
Faoery¥y—-1+731%4IkE8:

2~V FNTI/)—-4,6-ERXR(9—-F7¥-3~-xF1—-8,8,
10,10—-FPF3AFAL—-1,0-PAFHXED (5, 5) —3—-9
VFVYNMAPFY) —s—bMYVTFVU, 2-DTFATI/)—-4,6 -
EX (8—-7¥-3-xF)NV—-8,8.9.10.10—-RY%AFN-1
5 - FHAED [(5,.5) -3 - UoFVIAMFY) —s— 1Y
TV FIFPS5SFX(9—-FH¥~-3-x5F1-8,8,.10,10—-FF
SAFN—1,5-VFFHAED [(5.5) —3—-9FyitFi)
-1,2,3,4-7% Fr3ANLEXFYL—F, FESFR (97
-3 -xF1—8,8,9,.10,10-RU2XFNL-1,.6-VFF
$ZFo [(5.5) —3—9O FYrAFL) —1,2,3,.4-T450F
FSHBIEFYL—F, PUFVYALPIR (2,2,6,6-FFF 2
Fl—4-ERYIN) 1,2,3.4-T5Fr53HNKFL—F
N PUFYALebYR (1,2,2.6,8~RUIAFN~-4—-ERYY
L) 1.2,3.4—-7%2> 5 SHLEFLrL—F, ¥V (PYFVIL)
*Fx (2,2,6,6—FFr3-AFNL—-4—-EXRYIN) 1,2,3.4-
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that of the intended polyolefin conposition as a final product, polyolefin
(A)_cannot be dispersed in thespolyolefin conposition, causing the nelting
tension to be insufficient. Further, the intrinsic viscosity [n ] of
polyolefin (A) nmeasured in tetralin at 135[err]C has to be raised up to
15dl /g to provide the final product with a high nolecular weight. For this
reason, ethylene nonopolyner or ethyl ene-olefin copolynmer conprising

et hyl ene nonoME@9UM7Ihe rate of 50m % or nore is preferabl e PETAPSNIES

pol ymeri zation efficiency. Though the density of polyolefin (A) is
not particularly specified, a density of 880 to 980g/l is preferred.

The anopunt of polyolefin (A for a catalytic conponent of a transitional
of the catalytic

Conponent | pref er agl 5 004 PAIARE AUty Tpkeh o T, 1+ £ Ki00g, 2ueRs
v de_the’ nonuBy 80D 5025 B e NG S3L3 Ve FORIPNFFUY 5
ANVEEFYV—b, 2,2, 4. 4-FFFAFA—-T~F%4-3,20
. —JT7¥IREm (5.1.11.2) Avxfa4r~21-4+>, 3,
9 9-EX (1, 1-U2F4-2- {FPVYX(2,2,6,6—-FF5 2+
N=4 —ERYZUNFTFYANEZL) TFABIAFEZ N F ) 25
»J—Z.LS.IO—%F?###ZED(3.5)¢y?h>‘3,
9-EX (1,1 -Y2F4-2- {PUR(1,2,2.6,6-"_V%
AFN-4 ~ERVIUXFVHAEZL) Z7FADLAEZAL + o)
0 =F4) —2,4,8.10-FF;5A4FHZXED (5.5) 9o FALE
EDELF—- 73U RIELEY:
RY (2.2,6,6-FbFAFAL-4~-ERYTSATIYL—})
TR Y (1,2,2,6,6-RUIAFIAL-4-ERYTALTI YL —h
)y BY (2.2, 6.6-FFS3AFA—4-FERYTAASZ YL —
I M)V RY (1,2,2.6,6-RUFAFA—4-ERYTAASFY
=M #Y ([ (EX (2,2,6,6—FFrS53AFL—-4 -y
) 45ax—F) (E2ATFLZ—FL) ) £&Y [ (EX (1,
2,2.6,6—-RUYIAFN—-4-ERYIL) £1%a%—}) (F=
NT7FAL—=FA) )  #Y ((FX (2,2.6,6—FFF X F) —
20 4-ERYVN) 15ax—-}F) (E=AAIFAT—FL) ] . £
((EX (1.2.2,6.86-RVPAFA-4-ERUIA) £ 53k
=P (EzAA7FN—~FN) ), SAFAEIVR=p -2 — (
4-bFoFy—2,2,6,6-FhSAFAERYIAUY 28—
e D - b7 31 v R{LAY
25 BY (NFFRAFLY ((2.2,.6,.6-FF32AFA—4-—E~RY
TR A7) RY (2FLY ((2,2,6,6-FFr3 25—
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pol yol efin conmposition as a final product with a sufficient nelting
tension and a sufficient.crystallization tenperature.

- 33 -

More than 5000g of polyolefin (A per gramof the

catal ytic conponent is not effective and can deteriorate the honpogeneity
of a final product. Exanpl es of preferable olefin nononers for

pol yol efin (A) g&gﬁéggg et hyl ene, propylene, 1-butene, 1-pentepeyrhsidssEne:
om

1- octene,

nmet hyl - 1- pent ene and 3- et hyl - 1- pent ene.

anong t hose, ethylene propyl ene, 1-butene and 4-nmethyl-1- pentene are
particul arly preferable. '
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4—ERYIA) £33 AFHLFL ((2,2.6,6-FFF 2
FAU-—4-ERYSL) 43713 RY ((1,3,5-bUT7To—
2,4-C4N) ((2.2,6,6—TFr3XAFN—-A4-EXYJIN) 1
IIIANFHAFLY [((2,2,6.6-FPFAFAL—-—4-EXRY Y
W)Y 432)) . 8&) ( (66— (Px=FNA3))-1,83,5~+17
Vv=2,4~-J41) ((2,2,6,6-TFTPFPFAFL—-4-EXYY
WY 4133 AFH2FV2 ((2,2,6,6-FF74AFN—-4-F
RYUIAV)Y 4371 8Y ((6- ((2—xFIAIANFIN) 43
) —1,3,5-bMYTF7Pr—-2,4-24N) ((2,2,.6,.6-Fb5
AFN—4-—ERYIN) 137)FHALFLY ((2,2,6,6
FFIFAFL-4L4-EXRYTAN) 43/7)3)KY (66— ((1.1.
3.3~FbFSAFALTFNA)43)) —-1,3,5-bUTTr—-2,4
-S4 N) ((2,2,6,6-FbI3AFN—-4-EXYITN) £33
JAFHLAFLY ((2,2,6,6=FPFF3AFA—-4—-EXRXRYIL)
£33 8 ((6— (¥YZ2anFb143/)~-1,3,6—-b+Y
TOU—2,4-U4N) ((2,2.6,6—-Fb53AFL—-4-EXRY
TN 43 2)ANFHAFLY ((2,2,6,6-FF532FINV-4~-
ERYSA) 4331 A ((6—-FLTHY/~-1,3,5—-11Y
TIPr—=2,4-Y40) ((2.2,6,6—-Fr53AFIL—4-ERY
S 43 7)NFH2FLY ((2,2.6,6-F b3 XFIN—4-
ERYIA) 43/)) &Y ((6- (Fh*F¥037) —1,3.5
—by7Ir-2,4-240) ((2.2,6,.6-FFr34AFN—-4-
ERYTA) £37) AFFAFLY ((2,2,6.6-F 3 4AFL
—4-ERYIABYA3I))AY ((6-((1,1,3,3—-7F
SAFNTFAL) AFY) —1,3,5—-MVTP—-2,4-V())
((2.2,6,86-FFFAFIN—4-EXYIL) £13I/]) ANFH S
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Pol yolefin (B) is

the sane as the polyolefin to be polynerized having an

intrinsic viscosity [[err]] of less than 15dl/g nmeasured in tetralin at

135ferTC . Polyolerin (B) provides polyolefin (A) contained in a
pol yol efin conposition as a final product with good dispersion in the

conposition. The

intrinsic ~viscosity [[err]] of polyolefin (B) is

preferred to be lower than that of polyolefin (A) and be higher than that
of a pol yol ef iwoomsamp®sition as a final product. The aRGEAPOH3028

polyolefin (B) fo
metal conpound su
catal yti c conpone
to Iwm%in terns
smal | amount of
the polyolefinc
polyolefin (B) ma
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r use to let a catalytic conponent of a transitional
pport is preferably 0.01 to 100g per gram of the

nt. In other words, the anmount is preferred to be 0.001
of a polyolefin conposition as a final produc

FoIyH ef iR (B), 6r dven?shpald & &t rnd (R 1Y Hrﬁ'}d’ﬁ’ébe'?s’{ %Ji h
LR by 7ot CRABHI i Vo cararysia O

BY (A%Y (6- ((1-EXYSA) —1,3.5—-hY7I>~
2. 4—UANAFY~-1,2-2554N) ((2.2.6,6—F b
5AFN-3—FFV—1,4-ERYIIL) —=1,2-25>I4 L)
((3.83.5.5-FF5AFN—-2-FFY—-1,4—EXRYIL) —
1,2-25294M) ) KY (F%Y (6-((1,1,3,3-5F
SAFATFA) A3)) ~1,83.5-F)TS>—2,4-S40F
*v-1,2—-x4%940) ((2,2,6,6—-FFrFAFL-3—-F
FV-1,4-EFRYyyQ) —-1,2-x%240) [((3,.3.5.5
—FRSAFAN-2-AFV—-1,4-ERVIL) —1,2~T50
AN)) . ®Y (66— ((FAT7EFAL)YL37) —1.83,5—-F}
DTS —2,4-P40) [(2,.2.6,6-FF5AFN~4-ER
UUR) £37) AFHAFLY ((2.2,.6.6-FF52F1—4
-ERYTAY 4327))BY ((6—-0(2.2,6,6—FrF %
FAN—4—ERYSL) TFAL37) —1,3,56-bUT -2,
4-940) ((2.2.6.6-Fr5AFN—4—-ERYTA) 43
J) ANFFAFLY ((2,.2.6,6-Fh3AFL—-4-ERY I
Y A437)) WD yF— T I URIEEY:

1,6,11-FYR [ {4,.6—-FZX (N=FFIL-N— (2,2,86,
6-F FFAFN—4-ERYIA) /) ~-1,3,5—hbYT I
—2—4N} FIJ) BUFAY, 1,6.11-bUR ({4,6—-F
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- 34 -

for olefin polynerization | ess effective because the

dispersibility is saturated easily. The preactivated catal ysts for

ol efin polynerization are prepared by a prelimnary activation treatnent
which lets a catalytic conponent of a transitional metal conpound support
pol yolefins (B) and (A). The prelimnary activation treatnent conprises

LM pary_polynerization and a prelimnary activgil
w{;ﬁéﬁﬁresence of a polyolefin- preparing cat g{:'iygl{%/o:‘nﬁ%
prelimnary polynerization prelimnarily polynerizes olefinto form
The prelimnary

steps of a prel
pol ymeri zati on

pol yol efin (B).
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activation polynerization polynerizes olefin to formpolyolefin (A). The
pol yol efin-preparing catal ys{..is a conbination of a catalytic conponent of
a Transitional netal conpound contalning at least a titanium conpound, an
organi c netal conpound and, if required, an el ectron donor. In the
pol yol ef i n-preparing catal yst for the prelimnary activation treatnent,
the organic netal conpound is 0.01 to 1000 nolar parts, preferably 0.05 to
500 nol ar partwo9amaf2s he el ectron donor is 0 to 500 nolar pdGTEPI6/HI028
preferably O to 100 nolar parts per nolar part of the transitional netal
contained in the catalytic conponent of a transitional netal conpound

containing at least a titanium conpound. The followi ng nethod lets
the catalytic conponent of a transitional netal conmpound support
pol yol efins (B) and -(A). - 35-

NOF Y BREAOEMRIE. DRAOR) 7oL Y EARBEH10
OEESMIcHLTO0.001~2EHREN, FxL<E0.005~1.5
EER. BciFzL{i30.01~1EBETH 3,
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First, polyolefin (B) of 0.01 to 100g per gramof a catalytic conponent of
a transitional netal .conpound is fornmed by prelimnary polynerization
using 0.01 to 500g of olefin to be polynerized in the presence of the

pol yol ef i n-preparing catal yst of 0.001 to 5000mmol, preferably 0.01 to
1000mml, in ternms of transitional nmetal atomin the catal yst conponent

per liter of o%&%&gfﬁglynerization volunme. In this process, nﬁcgah%ﬁghsor

a solvent of a

00g per gramof a catalytic conponent o

transitional nmetal conpound is used. Then polyolefin (A) of 0.01 to 50009
per gram of a catalytic conmponent of a transitional netal conmpound is
formed by polynerization using 0.01 to 10000g of olefin. The term

"polymeri zation vol ugkjs FPESE IF WPV BIPCH A 2 HEOEE S X CRIEH 1351
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of liquid phase in a polynerization container for |liquid phase

pol ynerization or a volune of gas phase in a polynerization container for
gas phase pot ymert zat i on. “The anmpunt of the catal ytic conponent of a
transitional netal conpound for use is preferably within the
above-nentioned range in view of efficient and controlled pol ynerization
of polyolefin (A). Atoo small anount of the organic netal conpound for
use nmakes pol yw@rsragson i nappropriately sl ow down. A too | aPElAIFANBIRE of
the organic netal conpound is not efficient because the obtained

pol yol efin conposition as a final product is apt to contain nmuch residue
of the organic netal conpound. A too |arge anount of the el ectron donor

for use nakes pol ynerization - 36-
FR=AMFR)ZEHL -,

Z(AMFR)FMEVE, REREEFRFTHEILERT.
G)EBRHILYE : REEHRMERBRLVy PEE—DORV vy biTDoW T,
BUEBOhNERVy FBLXUZORVy M2E SR 2EIER 28D E

5 LTEEHEBOhERVy rOBEBE (YI) 2JIS k7103
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I nappropriately slow down. A too |arge anount of the solvent for use
requires a large reactor—and-nmakes it difficult to efficiently control

pol ymeri zati on.

The prelimnary activation treatnent is performed in

liquid phase using solvents. Exanples of the solvents include aliphatic
hydr ocar bons such as butane, pentane, hexane, heptane, octane, isooctane,

decane or dodec‘ﬁ@?mﬁ%g cyclic hydrocarbons such as cycl opent %Wesne

cycl ohexane or

cycl ohexane; aromatic hydrocarbons such a

xyl ene or ethyl benzene; inert solvents such as gasoline fraction or

hydr ogeni zed diesel oil fraction; and olefins. The prelimnary activation
treatnent is also perfornmed in gas phase using no sol vent. To forma
pol yol efin (A) having

[[err]] of 15 to 100d$?$i‘?m%%gjr%ﬂ“ and an intrinsic viscosity
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activation treatnment is preferably perforned wi thout using hydrogen,

t hough the treatnment can be perforned in the presence of hydrogen.
Theprertmnary polynerization tor polyolefin to be polynerized is
performed at a condition for form ng polyolefin (B) of 0.01 to 100g per
gram of a catalytic conmponent of a transitional netal conpound, usually at
-40 to 100[err]Cand 0.1 to 5MPa for 1mn to 24hr. The prelimnary
activation polwoeri@sion is performed at a condition for f®CFIRS023] to
5000g of polyolefin (A), preferably 0.05 to 2000g, further preferably 0.1
- 37 -

CEARKE [7,] 3. PHESTERLERY oLV Y (B) OF
HHE (75] SXUCFHEBRLCLBETERLLR Y 2 —OEFHE [
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to 1000g per gramof a catalytic conponent of a transitional netal
conpound. That condition.is usually at a low tenperature such as -40 to
40[err]C, preferably -40 to 30[err]C, further preferably - 40 to 20[err]C
, and 0.1 to 5MPa, preferably 0.2 to 5MPa, further preferably 0.3 to 5MPa
for 1min to 24hr, preferably 5mn to 18hr, further preferably 10mn to

12hr. After th relimnary activation is perforned, an§§ﬁ&£%&ﬂl
pol ymeri zati on Wgﬁ”bézgerforned by using 0.01 to 10g of olefin (30
pol yneri zed per gramof a catalytic conmponent of a transitional netal

conmpound. The addition polynerization keeps an activity in polynerization
by the prelimnary activation high. The anmount of the organic netal

compound, e ectt on g Rplg 8 Ui £ L5 13 A B B RIR,TE L 0k e
0,005 (o), 10! . PLERS! AR 0504 49 IBm ARrus S A0, POl EL pRICK b0, m
ABBETOCOLHET. BEABNOTHBESNYO. TOMP a it il
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24hr. The kind of organic nmetal conpounds, electron donors and solvents

for the addition polynmerization can be the same as that in prelimnary
actTvatiTom potrymerizatron. T1he Kind of olefin for addition polynmnerization
is identical to the olefin to be polynerized. The intrinsic
viscosity [[err]] of polyolefin obtained by addition polynerization is at
nost within the range of intrinsic viscosity [[err]] of polyolefinag’Ag.
The intrinsic wossasisy [[err]] PCT/IP3§0302

of polyol efin obtained by addition polynerization is incorporated in the
final polyolefin.

-4 L
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To provide the intended polyolefin conposition, the preactivated catalyst
can be used for main pol ymerization using ol efl n having 2 to 12 carbon
atons, either alone or in conbination with an organic nmetal conpound (AL2)
and an el ectron donor (E2). The ol efin main-pol ynerization catal yst
conprises the above- nentioned preactivated catal yst, organic netal
conpound (AL2) ctron donor (E2). The total anount of k0% €
metal conpounds (lﬂi-})zgand (AL2) for the polyol efin-preparing lE:éa]llte’al yst i
0.05 to 3000nol, preferably 0.1 to 1000nol per nol of the transitional
metal at om cont ai ned in the preactivated catalyst. The total anpunt of the
el ectron doners (E1l) and (E2) for the polyolefin-preparing catalyst is 0

to 5000nol, preferagy RSk A S
contained in the gﬁeactl v%t e#cat ﬁyst ﬁ&v—\ﬁen t e tot% am)unFEh% rx}s
organi ¢ netal conpoyrmftss €AY %87,
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and (AL2) is too small, a reaction rate in main polynerization of olefin
gets too slow. A too large anpunt of the organic netal conpounds (AL1l) and
(ACZ)y 15 not effrcrent and unpreferably nakes nmuch residue of the organic
metal compound in the obtained polyolefin conposition as a final product.
A too large anount of the electron donors (E1) and (E2) for the

pol yol ef i n- preparing - 39 -
cat al yst nakeswsm9raamsi on rate in nmain pol ynerization of ol ef PGIIRIENI2%e| v
sl ow. The ki nd of organic netal conpound (AL2) and el ectron donor

(E2) to prepare E%IQ‘I efin main-polynerization catalyst is the

K6 Jod ]
1 2 1 2% 3 4
TlE &<y ok B)>
BEatEing W/ 2.8 2.8 2.8 2.8 2.8 -
554 o) @D 2.0 2.0 2.0 2.0 2.0 -
AR H¥2 (%) 0.02{ 002 | 002 | ¢o2 | 0oz | -~
F TS <RIz (A)>
BEHELn,] /) 34,0 | 34.0 34.0 2.8 - | -
357 o (8/8) 22.0 4.5 0.005 | 22.0 - ~
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FMES<E L) '
EERElrg W/ 2.8 2.8 2.8 2.8 2.8 ~
353 o (&/® 2.0 2.0 2.0 2.0 2.0 -
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TuttLr @b EAKERY |
BEENEIry] W/ 1.97 | 192 1.89 1.89 1.89 1.67
MRS (US) (cN) 4.9 2.0 1.0 0.8 0.8 | 7.2
R LR o)  [122.5 [121.3 {117.0 |116.2 {116.0 |129.4
WFR 40 (/105 3.5 41 4.5 4.5 4.5 9.2
ik (2/10) 3.6 4.3 4.6 4.6 4.6 17.5
AINFR (/105 0.1 0.2 0.1 0.1 0.1 8.3
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sane as that of organic netal conpound (AL1) and electron donor (El). The
organi c netal conpound (ALL)—and el ectron donor (El) can each be used
either alone or in conbination. The kind of organic nmetal conpound (AL2)
and el ectron donor (E2) can be the sane as that for use in the prelimnary
activation treatnment or be different fromthat for use in the prelimnary

activation tre The ol efin mai n-pol ynerization c be
g%ﬂgnggﬂdery p g

a conbi nati on

recipitate, organic netal conpoun L and,

if required electron donor (E2). The powdery precipitate can be m xed

with a solvent as a suspension. The powdery precipitate is formed by

renovi ng the sol vent, unreacted ol efin, unreacted organic netal conpound

(AL1) and el ectron doggaﬁﬁfé) fromthe preactivated catalyst by filtration
|

or decantation. The o

mai n- pol yneri zation catal yst can al so be a

conmbi nati on of anot her(l@%’ﬁ%g&tﬂwﬁﬂr@%ﬁ metal conmpound (AL2)

and, if
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required el ectron donor (E2). This powdery precipitate is formed by
evaporating and renoving the,sol vent and unreacted olefin from the

preactivared catalyst Dy reduced pressure distillation or inert gas flow.

- 40 -

The pol yol efin conposition of the invention is

prepared as follows. Oefin is polynerized in the presence of a
preactivated catalyst or an ol efin main-polynerization catalyst. The
anmount  of t hewpreasns vat ed catal yst or ol efi n mai n-pol yner i Z2EH5A6/03028
catalyst for use is 0.001 to 1000nmol, preferably 0.005 to 500muol per
liter of polynerization volune in terns of a
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transitional nmetal atomin the preactivated catal yst. The above- defi ned
range of the catal ytic.cooponent of a transitional netal conpound enabl es
efficient control of olefin polynerization. The ol efin

mai n- pol yneri zati on can be perforned by a known polynerization process,
such as slurry polynerization, bulk polynerization, gas phase

pol yneri zation, _|igqguid_polynmerization, or a conbination there
slurry polyneri Q)&gﬁﬁﬂﬁsol efinis polynerized in solvents suchpéag‘rﬁéfl pﬁat iC

hydr ocar bon including propane, butane, pentane, hexane, heptane, octane,
| sooct ane, decane or dodecane, alicyclic hydrocarbons including
cycl opentane, cyclohexane or nethyl cyclohexane; aromatic hydrocarbons

such as tol uene, él e eéﬁg qthyéb@rlzs\,ngaclglejr}_ sol vents such as gasol i ne

fraction or hydr og esel t1on:"%nd ol efins. Wth bul k

pol yneri zation, ol efZrDWEEkH B, (RIFE &eotk bVii A lgds b bakeRpb A/ oLz at 7ol i3
olefinis polynerlzed In a gas phase. Wth |iquid polynerization
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polynerization is in a liquid state. An exanple of preferable

pol ynerization conditions far the above processes is a

- AT tenperature of 20 to 120[err]C, preferably 30 to
100[err]C, further preferably 40 to 100[err]C, a pressure of 0.1 to 5MPa,
preferably 0.3 to 5MPa of continuous, sem -continuous or batch

pol yneri zation, and a polynerization tine of 5min to 24hr. This condition
efficiently fowosupatsol efin. The pol yneri zation condi tRCIAPP&O3EES: ¢ o
form polyolefin formed in the main polynerization and a pol yolefin
conposition as a final product with an intrinsic viscosity [[err]] of 0.2

to

RYy2—Rly p2EE, CORLVy MOWTREBYHEL FHAE
Li#E. MFRIZ6. 0g./1 0%, BRALEBEERZ122. 0CH&
CRMEH (MS) 2. 5c¢NThHoro

KEf 4 |
5 P IcBVT, RV TP L yOREESTToEL CBEICH

TAIKERERE20. 00 SicE(LkXETMFREEIAZEERVT
i, EHAILE—0&RBETHEY 7oL U EARYENEL. EiEM4

DFEMAHEZHBL .
Boh#y Fob L  r HRMOBEMHEEZE2DICRT,
10 H8H 5

EWMIIBVT, TFLV VLI THELRMLBESL2ERB L UL
LEERVWTR, EHASLEA—ORFETRI—DOHEBEETL, LK
T RS OFGEENEREL
BohizR V- EREER2DPICRT,
15  Eilfs |
(1) EBSR{IEAVMRKS ORAN
ERMI LE—LET,. F7  EEHEBFUBRERIER™ .

(2) FPHREE/MBORY
EWAID (2) KRBF3,. TF VIS5 TFTHREBEHLLESRGE:.

20 RIGEBEZ0CI, xFLYPARCTOEL %23 0gdLAZ L,
BLUREHEME45 2B E LA LA RBR—~DO &R TTHREE/LM
B>y -8/,

R, A—EHFCT-LTFTHEELLBELZE-MBEORIHTER. 574

YRFAREBKRS 1 g Sb, RYT 223, 2gFEL. 2
25 HRY<-0135COFF5Y yPTHAELZERRE [nqg,] 21
. 5d1/gTHh. THERMLABICIY, BFEE [7,] 2722

77



10dl /g, preferably 0.7 to 5dl/g and to adjust polyolefin (A derived from
the used preactivated catalyst to 0.01 to 5wt % of the conposition.
Simlarly to known ol efin polynerization, the nolecular weight of polyner
Is adjusted by the use of hydrogen in polynerizing. Less than

0.2dl /g for the intrinsic viscosity [[err]] for the intended polyolefin
conposition results in deteriorated nechanical properties of '

nol ded pol yol efWﬂ’HH?EﬁJct . More than 10dl/g for the intrinsic V{Jggégéslo%ay
[[err]] deteriorates nolding properties. When t he content of

pol yolefin (A) derived fromthe preactivated catalyst is |ess than 0.01w %
of the intended polyolefin conposition, the nelting tension and
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- 42 -

can deteriorate honogeneity of the polyolefin conposition.

A efin having 2 to 12 carbon.atons is preferable to polynerize in

préparing the polyolefin conposition of the 1nvention. Exanples of
preferred olefin include ethylene, propylene, 1-butene, 1-pentene,
1- hexene, 1-octene, 1-decene, 4- nethyl-1-pentene and 3-nethyl - 1-pentene.

From anong t hose,

et hyl ene, propyl ene, 1-butene and 4-nethyl-1-pentene are

particul arly pwefsensmse. Those ol efi ns can be used either al OPEJP6O30P3

conbi nati on.
olefin
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The polyolefin formed by mai n-pol ynmerizati on can be
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honmopol yner, or ol efin-random or ol efin-bl ock copolyner conprising olefin
nmononmer at the rate of 50wm % or nore. The polyolefinis preferably olefin
honopol ynmer, ol efi n-random copol ynmer conprising ol efin nmononer at the rate
of 90wt % or nore or ol efin-block copol ynmer conprising ol efin nonomer at
the rate of 70wt % After main-polynerization of olefin, known
processes such as catalyst inactivation treatnent, catalyst r |
treatment and WPYIMI2%re perforned if required. Then the int Wus

pol yol efin conposition is finally provided. The intended pol yol efin
conposi tion has ggdjgh nelting tension and a high crystallization

t enper at ure. he prelimnary activation process provides pol yol efin
(A having a high mlecular weight __and polyaolefin (A s evenly
- 43 - KHs) e
| 3 4 5%3 5 6 7%
FRBEARI Tt (B) > N
BEIAHE (7] (d1/g) 2.7 2.7 2.7 2.7 2.7 -
SRt (/D) 1.2 1.2 12 1.2 1.2 ~
AHRR 2 (wt¥) 0.01 0.01 0.01 0.0 | 0.0 ~
FRFEAL A2 (R)> '
BEEEIn,) W/ 30.2 30.2 22.5 - - 32.5
£ (&/® 320 | 320 | 220 - ~ -
AMREH32 (wt%) 0.18 | 017 012 —~ - 0. 25
fHmEA<H oLy (C)>
BEERElng] W/ 2.8 2.8 2.2 2.8 2.2 -
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HaTE
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7ubELr Gt) EaE ' |
BiEEinpl W1/ 1.75 1.63 1.52 1. 78 1.52 1.89
Ty (L) Ea&ERY
EAEkiny) W/ 1.80 1.68 1. 54 1.7 .52 | 197
TEMERS)(US) (cX) 2.5 2.4 1.4 0.6 0.3 "1.0
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di spersed in the polyolefin conposition as a final product. Because the
invention uses the above process, the necessary amount of preactivated _
catatyst—Tambe prepared at a tine. Further, maln-polynerization is
performed by a conventional olefin polynerization process. Therefore,
simlar productivity for polyolefin is achieved, conpared to conventi onal
pol yol efin producti on. The pol yol efin conposition prepared using the
preactivated weolm4rzs in the invention has a high nelting t €I/ IBANRRN
pol ypropyl ene was used as olefin, a nelting tension (M5) of the obtained
pol ypr opyl ene conposition has the following relation wth an intrinsic
viscosity [[err]] of the obtained pol ypropyl ene
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conposition, neasured in tetralin at 135[err]C
| og(MB) >4. 24Xl og[[err]]-1.05 A too large nelting tension deteriorates
nol di ng properties of the obtained polyolefin conposition. Therefore, a

preferable range
4.24Xl og[[err]]+0.
4. 24Xl og[[err]]+0.
4.24x|og[[err]]g%?

for the invention is
05>| og(MS) >4. 24Xl og[[err]- 1.05, preferably

>l og(MS) >4. 24Xl og[[err]]-1.05 nore pref
9%ﬁ‘d?gg(l\/s)%.24XIog[[err]]-O.93. The term e tf%g

tension at 230[err]Crefers to a tension (cN) of a filament of a

pol yol efin measured in the following condition: polyolef in is heated up
to 230[err]C, and with a device named MELT TENSION || produced by TOYO

SEI KI  SEI KAKU- SHO
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di anmeter of 2.095mm at a rate of 200mimn to forma strand, and finally a
tension of the filament of the polyolefin is neasured mhlle t he obt ai ned
stranmd—swounmd-—up at_a rat e 6T 3 T&m m n. After nain- polynerlzatlon
known processes such as catalyst inactivation treatnment, catalyst renoving
treatment and drying are perforned if required. Then the I nt ended

pol ypropyl ene conposition is finally provided. The foll ow ng expl anati on
is an exanpl gy@br1a@isypr opyl ene (PP) conpositi on. Phen&CTAPYIBP28zcr s
are added to the conposition to inprove thermal stability, nelting tension
and crystallization tenperature of the conposition. The anopunt of the
stabilizer for wuse is 0.001 to 2 weight parts, preferably 0.005 to 1.5

wei ght parts, further preferably 0.01 to 1 weight part with respect to
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for the anmount realizes effects of the stabilizer without inhibiting
properties of the conposition as polyolefin (A). The range defined above
is also preferable in view of cost. The phenol stabilizers can be any
of known phenol

2

2
2
2
2

, 6-di -t-

-t-butyl - 4-

stabilizers having a phenol structure. Exanples are
butyl - p-cresol, 2,6-di-t-butyl-4-ethyl phenol, '

, 6-di cycl ohexyl - p-
, 6-di -t - anmyl - pWOIRAERS
, 6-di cycl ohexyl -4-n- octyl phenol, 2-isopropyl-4-nethyl-6-t-butyl phenol,

cresol, 2,6-diisopropyl-4-ethyl phenol,

2, 6-di-t-octyl - 4-n- propyl phenol , PCT/JP96/03028

et hyl - 6-t-octyl phenol, 2-isobutyl-4-ethyl-6-t-hexyl phenol, 2-
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5150, TOMP a2 BB LENSTOEL V2 BENITO 05K, B
AZEMICHBLEATE (1) 2EELA, BAIE (1) HKRT®H,
Tub L oBUzF L OB EEIEL. SBREELZ30CEALHL
KEBEEREBEO oLy BRULFL Y ERBLE, DLWTEAR
SYV—D—MEKEHL. MFROBEEXT-1EZA3, 0TH-1-
ENEAEL60CRE®R, KES50V v PALZEABRICKAL,
IFLCOHBEENISERYELZLSCIFLIETOEL VA
QREIEBER I BB L, TF LU OLEBREIIE. 2kgThHo o
EOKEEA%, 25/ - V1Y y FLEZEABACEAL, mix
BRIEETOCKTL SAMERL., S| &R ERREN R EHHE. &
HAM. BAKORB/ET V., EHKEE [7,] 2. 08d1./g0
£Y<—40. 5kgiBtr,
BohiRYz—it (a) RACHNST 2 FRIBLAESIC L 348
xFbLr (A) 860, 248B¥D Tl rea—-F1 7407
oy 7HEBESEERMTED,. (b)) KD ToELV sy ea—-FL T4
7oy s HEAGHERY (b) OBEEKE [2p] 82, 00d 1/
g CH-t,

BATE (1) LEATR (II) 0EARKR., FHIFL Y /SO
ELYORGREELSEA(RBEAELMED. ChEEEF L TR EL
\ FRABRBRIRARY PLTHREREZEDL, E4T8 AD oxFL v/
FobPL URIEERRERD, BEeRU—thorF Vo AHE, S5
BLi#EE&R3IBIRRLE.

SIEHOT, HHEM 1 LEAROEST, MUHL BN TARL,
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cycl ohexyl - 4-n-butyl - 6-i sopropyl phenol, 2-t-butyl-6-(3" -t-butyl)-
5'-nethy| 2' hydroxybenzyl) 4- nethylphenylacrylate t- butyl hydroqui none,
2 2 —wet-hytenebistA=Ter Ny ="06-1- but y| phenol ),
4,4' -butylidenebi s(3-nethyl-6-t-butyl phenol), 4,4'-thiobis(3-
met hyl - 6-t - but yl phenol ), 2,2'-thiobis(4-nethyl-6-t-butyl phenol),
4, 4" - met hyl enebi s(2, 6-di -t-butyl phenol), 2,2'-nethyl enebi s[ 6- &&Pﬂﬁ%ﬂ%?

),

‘met hyl cycl ohexyd s7ixrss esol ], 2,2'-ethy|ideneb|s(4 6-di-t-

2,2' -butylidenebis(2-t-butyl-p-cresol), 1,1, 3-
tris(2-methyl-4-hydroxy-5-t-butyl phenyl)butane, triethyleneglycol-
bi s[ 3-(3-t-butyl-5-netyl -4-hydr oxyphenyl ) propi onate], 1, 6-

hexanedi ol - bi s[ 3- (3, 5-di -t -butyl -4-hydr oxyphenyl ) propi onat e
t hi odi et hyl enel[ol Sf(lﬁ')('él—SAﬁl/ 9 - %ﬂﬁ f'ﬁ @a;/g«yp%d%%-y&‘@%éﬁ@ééﬂﬁw%
n- oct adecyl - 3- (3’ di -t -but hydr o h
hexaret hyl>/eneb|( s( B.Bﬁ:%t MULE ‘3‘42hygﬁ &?/Eyé%c?%\%ﬁkgg &31'\“}# 8TH&
t - butyl - 4- hyd ethyl 3,5-t 2, 6-
i eyl -3 hyr oo DR M 51 & LoembufSEB = s 1 of(5 5.
Hgis 8
5 HERNS ER—&ET. F2  AHERRMBE XS Y -8l IO
F4 L AEABTME RS Y -2 AWT. 60 (3) LRILEHE
o llyea—FdLI4 v 7oy 7 HESGEERYEREL. KK
P8 oFMEABEAML .
BontToELYa—-4VT41 70y s REAHERBOEY
10 #Z2Z3PIZRT,

Hedl 9 _
HEH 3 LE—&8T, FoaFHRRMBRSY -8k, IO

FroBHRAERMB RS Y —2AVWT, EEATO (3) LRILEH
SOl Ysa—-FLT74 70y I HEAGHEBRYEHEL. KK
15 AoOoHMmHAHNERAML 72,
Bonf-FobElbyea—AL74r70y 2 #HEGEERNOEY
HE2EZ3IPITRT,
el o
WBH 3 LR —&HT. 75 o AHERTIMERS ) —$8L, JO
90 F5 SEEBBMERASY-2BAVT. EEFABD (3) LHUEHK
TFoblyea—FLT4 7oy 7 REGGKEBRMERE L. KR
Fll100FEXEBHELAML 2,
Bohhk7oblbyea—-AL74 70y 7}ESKERYOED
HEERIhiTRT,
25
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di -t - butyl -4-hydr oxyphenyl ) propyonyl oxyet hyl ]i socyanurate, 2, 4-

bi s(n-octyl thio)-6-(4-hydroxy-3,5-di-t-butylanilino)-1,3,5- triazine,
tetraki s[ met hyl ene-3-(3,5-di-t-butyl-4- hydroxyphenyl) pr opi onat e] net hane,
bi s(3,5-di-t-butyl-4- hydroxybenzyl phosphonate et hyl)cal ci um

bi s(3,5-di-t-butyl-4- hydroxybenzyl phosphoric acid ethyl)nickel,

N, N -bi s[3,5-di-t-_butyl-4-hydroxyphenyl) propyonyl ] hydrazi ne,

2, 2" - net hyl eneﬂ?’?(’l’!‘ﬂgﬁmt hyl - 6-t - but yl phenol ) t er epht hal at e, PCTIIP96/03028
1,3,5-trinmethyl-2,4,6- . - 46 -
tris(3,5-di-t-bugslgy4- hydroxybenzyl)benzene, 3,9-bis[1, 1-dinethyl-
2-{3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) pr opi onyl oxy} et hyl ] -

9, 1] -4 ]
6 7 8 8 9 10
FHEE< Tty (BY '
EENEl7g] /e 2.7 2.3 2.8 2.7 2.8 2.8
L3 o (2/2) 1.2 2.0 2.0 L2 2.0 2.0
ik H*2 wt%) 0.01 0.02 0.02 0.01 0.02 0. 02
FRTEHEALRIzFVI(A)> | :
EEEEIry @D 30.2 34.0 34.0 - ~ -
357 o (g/® 32.0 22.0 22.0 - - -
o g (%) 0.21 0.26 0.24 - - -
M mMEA<EITotby(C)>
BEEIrc]  G/® 2.8 2.8 2.8 2.8 2.8 2.8
) o &/® 2.2 2.0 2.0 2.2 2.0 2.0
KRR H*2 (wtx) 0. 01 0.02 0.02 0.01 0.02 0. 02
BATE (1)
TFLY (wt%) 0 0 2.1 0 0 2.1
BEREIrpp)  @1/D 2.32 1.60 1.88 2.29 1.71 1.98
MR Y2 (vt%) 85. 7 78.8 82.3 86.1 78.6 81.9
WATE (1)
xFL Y (wtk) 57 65 81 56 66 80
EERE rpg  (A1/D 4.84 3.22 2. 96 5.29 2.97 2.70
AHREHF2 (vt&) 14.1 20.9 17.4 13.9 21.4 18.1
ZJublLy (3 BEAK
EENE(np]  @l/D 2.63 1.87 2.00 2.71 1.98 2.1
TatlLry (3 BAEEERY
TFLY (wt%) 8.2 13.8 | 14.3 1.8 14.1 14.5
BEkElnr)  di/e) 2. 69 1.95 2.08 2.7 1.98 2.11
BB US) (cN) 5.2 2.1 2.5 3.3 0.8 1.1
EREE (C) 12.9 | 1215 | 1168 | 1160 | 115.8 | 110.3
¥R M%) (8/105) 0.52 3.0 2.0 0.48 2.8 2.1
Bk (8/105) 0.51 3.1 1.9 0.48 2.9 2.0
DUFR (&/105}) -0.01 0.1 -0.1 0.00 0.1 -0.1

W= x 1 : BERSRLSYMIRARS 1 g Ui OEaR(2)
* 2 : TabtLy GO B&KESYHdIC 5D SRS

86



2,4,8,10-tetraoxaspi ro[ 5, 5] undecane, 2,2-bis[4-{2-(3,5-di-t-butyl -

4- hydr oxyhydr oci nnanoyl oxy) } et hoxyphenyl | propane, [err] -(3,5-di-t-
butyt=2Z-hydroxyphenyT ) propi onate al kyl ester, and the |ike. In
particular, preferred exanples are 2,6-di-t-butyl-p- cresol

tetraki s[ nmet hyl ene-3-(3,5-di-t-butyl-4- hydroxyphenyl) propi onat e] net hane,
n-oct adecyl -3-(3',5 -di-t-butyl- 4'-hydroxyphenyl) propi onat e,
2-t-butyl - 6- (3WeBWbIRY/| - 5' - et hyl - 2' - PCTAIP96/03028

hydr oxybenzyl ) - 4- met hyl phenyl acryl ate, 2,2'-ethylidenebis(4, 6-di-

t-butyl phenyl), and the like. A phenolic stabilizer can be solely used, or
two or nore kinds of phenolic stabilizers can be conbined for use.

In the present invention, a phosphoric antioxidant is blended as a
conponent whi ch di s %igh nelt tension, high crystallization

ol Ging. heat st otby BHARIES B HA o [ooistance and
coloring preventiofg e 1 & F—&#T. 75~ SEEHHMBRS 28 %,
(2) TS feahik o B/
5  EMifll LRI—£HT. FRBELMBRSY -281,
(3) RV 7oL Hkpolis (FobLb ok (Gt) EE)
RAMS 00V vy FLOMBPBFE, X7 LANEAREERES
L%, 20Cics0Tcn—~F4>2400y by PUZFATIL
oo L (HigeRea®wm (AL2)) 7803 V®IL, Y4V SO
10 AVAMERYYSY (BFHEHK (E2)) T8IVELBIUMNET
BEFHREMMAMBRS )V -1 /2BZEABAICERALKL, 5l&HK
O WT, 7oL URECHT A KRERERB I IFL VBEREO.
T 04BLVT0. 03B ESICHMBL. 6 0CIKRBLAR, E&SH
ROSKHEBENHNO. TIMPa2fRLAENS oV, KRB
15 COxF Lo 28N 2N, BEA4BRICKBLTIoEL Y s a—-F L

74 vOHEEEEEL I,
HARBER®R, A5/ -1V y PLEZESEACHAL., flEkx

ERIEZ60CKTIOAMERL., SlZEERREVIAZHHK., &
Bkt BEGhORBRETV. BEME (7,] 41, 91d1.7g®

20 RYy<=—41. 0k g%(8B7.
BohrAY<—id (2) BRACEYT I THRERLLESGIZLIRY
TFVr (A) 8E20. 24EB¥O oV ra-FVLT74 05
Y LIEASGEBRYTHED. (b)) KBDTubElbryea—ALT4
VHEAGKOEARE (npl 1. 83d1//gTh-1,

25 BlEHMVT, XEMN 1 LEROREFT. HLHLENBICTERL.
RYV2—=RLby b8k, COXRVy PIo2VLTREEYEZHEAE
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The bl ending amount is 0.001 to 2 weight parts, nore preferably 0.005 to

1.5 weight parts,

nost preferably 0.01 to 1 weight part with respect to

100 wei ght parts of a pol ypropyl ene conposition (PP) of a conponent A)
with respect to the display of performance of the pol ypropyl ene
conposition according to the present invention and the cost of the

ant i oxi dant .

- 47 -
phosphori c ant | $PUMEES which is used for the pol ypr opyl ene copn(:r')rf)‘gl;{)f’omns
according to the prior art can be wutilized without restriction. Mre
exanples are as follows. The phosphoric anti oxidant can be
or two

specifically,
sol el y used,

)
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Lia#E, MFRi23. Tg /104, #£2LAER115. 2Ch&
UHMIES (MS) k1. 8 cNTHo 1,

KiEML O |

(1) EBLE/LaYMKEKSORN

EEM3 LRA—EHET. 75 U AEHATRERS 2Bk,

(2) FRERLHEOBEY

EHEM 3 ER—RET. THIEELMERS Y -28%,

(3) #Y Tt L ERPollE (FoELYoER (3L) EA)
ERERINA,. AEE110Yy FLOBBREBLHA - ERNED
SESAR (EX/HE=3. T, RV FabLo 9y —-%25
kgBAL, SOKTRMELMEMBERS ) —-2F 5 SFARTMKEK
2ELTO0. 81g/h, PYVZFATAI=VL (HREBILEY (
AL2)) BRUSAVTOELYA 40V 5y (BFHRSHK (E2

D)) DO1I5ER¥n - ~FYUVBHEET Sy AFHREMER SO F

YUVBETFIHL, ZhZhe N9 0BLT1 583k IclEN
a3 - D S '

ok, BEABE6O0COLHFET. HE&ENOToE LV Y BEICHT
BRRBELBITCIF U/ BEREO0. 02¢B3L53KKRBKUT
IFLUEBBL, SOREABROEANL. TTMPa2#R#%T5
XOIRTubEVYyEZhThESSARKHERBLT,. oLy OKHEHE
A%2150HEERL TT -
BANMTRESBENOESKORBURNLNE6 0FMILBB LD
KEASBHI»IORY=-212kg/ hOBEETHREHL 7=,
FEHULERY~%, KRZL5BRMUBULERNRICXD100
TRT3OSMBMBUEL, BARE [ 1. 95d1./gT»
2RV —%B8B%,
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or nore kinds of phosphoric antioxidants can be used together.
Exampl es of bi phenyl ene-di - phosphonate are tetrakis(2,4-di-t-
butytphenyt ) -4, 4 -bi phenyl ene-di - phosphonate, tetrakis(2,4-di-t-

anyl phenyl ) -4, 4' - bi phenyl ene-di - phosphonate, tetrakis(2,4-di-t-

but yl - 5- met hyl phenyl ) -4, 4'-bi phenyl ene-di - phosphonat e,
tetrakis(2,6-di-t-butyl-4-nethyl phenyl)-4,4'-bi phenyl ene-di - hos honate
t et raki s(2, 6- dwotsrhemy| - 4- n- _ NP95/0302

oct adecyl oxycar bonyl et hyl - phenyl ) - 4, 4' - bi phenyl ene-di - phosphonate,
tetrakis[2,6-di-t-butyl-4-(2",4"-di-t-

but yl phenoxycar bonyl ) - phenyl ] - 4, 4' - bi phenyl ene- di - phosphonat e,
tetrakis(2,6-di-t-butyl-4-n-hexadecyl oxycarbon

bi phenyl ene- di - phosql%'fbrmt"etptbl%mﬂ ﬂﬁdﬂ@!e&e&lﬁi% lée%tﬂ/li-ﬁ' V. (A) 8F
DUty eI )1 o Ao bepra  sonoalnet s i sh 2 O LIPS0
L o R
. ﬂ%ﬁhf‘%Mﬂl&ﬁﬁ@%#T\#Lmbﬁﬁﬁufﬁﬁb\
5 RY—=RlLy b2B, cORLVy P2V TREEYEZFHGRE
Lis®, MFRIZ3. 2104, ER{(LEEIZ110. 0CTHX
UCHEMEN (MS) X1, 9cNTH-1o -
EHEH1 1
(1) BB SWhKEKS ORAN
10 EHEML LR—&HBT. F o AEHEBEMBR %28,
(2) FRIEEMBo AR
EHER 1 LRI—&KRGET. FHRIEHMAEMBEXSY -8,
i (3) #V 7oL BPolE (FofLrofx (&) BE)
ABES00U y PLOEBBRAEZ, X T/ VARBESRZERESR
15 L7c#, 20CicBTn—-~NFH 22400y Py PUVZFATH
I=v L (EBeR{Eaw (AL2)) T80IYEN, Y4V TSl
oA MRV YSYy (BFHEHE (E2)) T8I NVELBIUVEMET
BETHEEAMBRS V-1 / 2BE2EABENCERALL. 5l&4
WT, 7oV UBECHT 3KREE, = F LV BRESXTET7T 0 -
20 1WEAXK40. 08. 0. 0258&kU0. 038itB3&kS5icf#p
L. 60CKHEBE L. EEENOTHEBEANL0. TOMP a 2K
BLEMAS oL Y, KB, 2 FVBERUTTF - 128 HENIC 2
B, BESEARREB Lo VY ea~-F VT4 YORBEEEKEL
oo
25 EAKBMGEE®R. Ay /-1 Uy PLVEBAGBRICHA L, flikse
ERIEZB60CIKTISSMEMEL, SISRERREV X eHHE, &

FLi
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but yl phenyl )] -4, 4' - bi phenyl ene-d- phosphonate, and the I|ike. Exanpl es
are catecyl-2,6-di-t-hutyl-4-nethyl phenyl phosphite,
catecyl-2,4,6-tri-t-butyl phenyl phosphite, a - naphthyl catecyl phosphite,

2, 2" -nmet hyl enebi s(4-net hyl - 6-t - . - 48 -

but yl phenyl ) - 2- napht hyl phosphite, 4,4'-butylidene-bis(3-nethyl-6-

t-butyl phenyl -di -tridecyl phosphite), 1,1, 3-tris(2-nethyl-4-di

tridecyl phosphiW‘éQg‘-"’?’-'sbut yl phenyl ) butane, trilauryltrithi ophggﬁ’r‘]'f?‘é",’m
tricetyltrithi ophosphite, ‘9, 10-di hydro-

9- oxa- 10- phosphaphenant hr ene- 10- oxi de, 10- hydr oxy-9, 10-di hydr o- 9-

oxa- 10- phosphaphenant hr ene- 10- oxi de, tri phenyl phosphite,
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oM. BEKORERET, BHEME [2,] 1. 6T7d1 /20
RY<—39. 6kgtR’ko

Bonlk#Y=-i2 (a) RACELNTITHREELESICLZHRY
TFVLYy (A) 8ER0, 25BEBE¥D ol ryra~FVL 74 vt
BEA4HEBRMTHAD, (b)) RADTolELVyra—-F L7414 Y#ESH

- koBRRANE [7p] B1. 59d1/gTh-1,

BlEMVT, M1 LRIBRORET. WLEHLENBICTERL.
BRYT—RUy 2B, CORVy PEOWTREEDHE L HERE
Li#®. MFRiZ7. 6g./104%5. #B{LEEIR110. 3CHX
CHEMES (MS) 1. 3cNTH- o

HEsl1
HER3 LE—&RET, 5 EEEREMRAS Y 28, ZO
FHUoEAERBMBRAS Y -EBVT, EWAGD (3) tRIULE&HE
Tloblbrea-FL74 VHEAGHEKYEMNEL., LEMAL1 10
FHASERARL -

BohlkFoblrea—Fdbys VHESGGHEROEMEE X4
Bz Rid,

Hest 2

HERA S LE—&RHT, FH a8 HREMEXS ) %284, CO
FoUoEFHENMERS Y —Z2RAVT, £HEA1 0D (3) ERLE
BTTabElVyea-AL7 4 VHESGRKBERYEREL. HEAL 2
OFMEE ZR/AML 1=,

BohikTOELY s a—AL 7+ v REAKERBOBNYER 4
FIZRT, '

HEm1 3 | |

P 3 LRA—RHT,. F7 U AFHKFNMBXS Y -8k, CO
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tri s(nonyl phenyl ) phosphite, tris(2,4-di-nonyl phenyl)phosphite, tris(nono-,
or di -nonyl phenyl ) phosphite, :&tis(2,4-di-t- butyl phenyl)phosphite,
tris(2,6-di-t-butyl-4- nethylphenyl)phosphite, and the |ike.

Exanpl es of pentaerythritol-di phosphite are distearyl -

pent aeryt hritol -di phosphite, diphenyl-pentaerythritol- diphosphite,

bi s(nonyl phenyl) - pentaerythritol -di phosphite,

bi s( 2, 4-di -t - bWMOATAKBAY| ) pent aer yt hri t ol - di phosphite, bis(2, 4PERAPI6N3028

t - anmyl phenyl ) pentaeryt hritol -di phosphite, bis(2,4-

di cunyl phenyl ) pent aeryt hritol - di phosphite, bis(2,4-di-t-buty|- -

nmet hyl phenyl ) - pentaerythritol - diphosphite bis(2,6-di-t-butyl -
nethylphenyl)pentaerythrltol di phosphite, bis(2,6-di-t-buty I-4 S-

but yi phenyl ) pent aer §t# & R&7 hisB A & ¢ r%ﬁﬂ 11® (3) LEALE

any! phomy!) Lﬁﬁ?taif%h?i th".L %’Qiéﬁh'ﬁ T RBEEBRYEE L. a1 3

octadecyloxycarbonwbgﬁﬂw%tﬁmggabﬂg‘h%aerythritol-diphosphite,

BohicFobLrea—FL 7 U HEAGHRDOEYEL S 4
5 hiziRT,
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bis[2,6-di-t-butyl-4-(2",4"-di-t-butyl phenoxycarbonyl) -

phenyl ] pent aeryt hri tol.- di-phosphite, bis(2,6-di-t-butyl-4-n-

- 49 - hexadecyl oxycar bonyl - phenyl ) pent aeryt hri t ol - di phosphi te,
and the Iike. Exanpl es of tetraoxaspiro[5.5]undecane-di phosphite are
tetrakis(2,4-di-t-butylphenyl)-3,9-bis(1, 1-dinethyl - 2-

hydr oxyet hyl ) - WQY¥I4G8 { ot r aoxaspi r o[ 5. 5] undecane- di phosphi t e, PCTAIP96/03028
tetrakis(2,4-di-t-anyl phenyl)-3,9-bis(1, 1-di net hyl - 2-

hydr oxyet hyl )-2, 4, 8, 10-t et r aoxaspi r o[ 5. 5] undecane- di phosphite,
tetrakis(2,6-%£iijbutyl-4-nethy|phenyl)-3,9-bis(1,1-dinethyl-2-

EHES bes o]
I8 10 11 11 12 13
FMES <0V (B)> :
EESEIzg @/ 2.8 2.7 2.8 2.8 2.7 2.8
£33 o &/® 2.0 L2 | 20 2.0 1.2 2.0
ARRRIEX2 (%) 0.02 0.01 0.02 0. 02 0.01 0.02
FMTEEL<RVLF L2 A
BESE(n,] W/ 34.0 30.2 34.0 ~ - -
353 of (8/g) 22.0 32.0 22.0 - - —
HREH¥2 (wt¥) 0.24 | 022 0.25 - -~ -
fImEa<tItoEL C
BEESEIng W/ 2.8 2.8 2.8 | 2.8 2.8 2.8
E34 o &/ 2.0 2.2 2.0 2.0 2.2 2.0
MnkH*2 (wt%) 0.02 0.01 0.02 0.02 0.01 0.02
EATE
IFLy (nx) 2.1 4.6 2.4 2.5 4.9 2.4
75 ~1 (vt%) 0 0 39 | 0 0 3.8
BEBEI2p) A/ 1.83 1.89 1.59 1.97 1.97 1.69
151 g (wt%) 99.7 99.8 99.7 | 100 100 100
Fot'Ly (Gt Eatk
BERE[2p] @/ 1.83 1.89 1.59 1.97 1.97 1.69
Fubly G BakHRy
TFLY (wtX) 2.9 4.8 2.7 2.5 4.9 2.4
77u-1 (Wt%) 0 0 3.9 0 0 3.8
EENEliay]l W@/ 1.91 1.95 1.67 1.97 1.97 1.69
BMRNAS) (N 1.8 1.9 1.3 0.7 0.7 0.3
SRR o) 152 | 110.0 | 1103 | 109.4 | 1029 | 1048
¥FR B%) @ | a1 3.2 7.6 3.5 3.1 8.1
ik (/105 3.6 3.0 7.6 3.4 2.9 1.9
ANFR (8/10%3) -0.1 -0.2 0.0 0.1 -0.2 -0.2

ME *x 1 : B LRILASPMERS 1 gl- b 0ERikE)
* 2 Jublr @t) BEAGERMDIT 5% S8R (vts)
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hydr oxyet hyl )-2, 4, 8, 10-t et raoxaspi r o[ 5. 5] undecane- di phosphite,
tetrakis(2,4,6-tri-t-butyl phenyl)-3,9-bis(1,1-dinethyl-2-

hydroxyethyt -2, 4, 8, I0-t et raoxaspi r o] . b] undecane- di phosphi te,
tetrakis(2,4,6-tri-t-anyl phenyl)-3,9-bis(1, 1-di net hyl - 2-

hydr oxyet hyl )-2, 4, 8, 10-t et r aoxaspi r o[ 5. 5] undecane- di phosphite,
tetrakis(2,6-di-t-butyl-4-n-octadecyl oxycarbonyl et hyl - phenyl ) - 3, 9-

bi s(1, 1-di net iwb9mdm3sdr oxyet hyl ) -2, 4, 8, 10-

PCT/AIP96/03028

t et raoxaspi ro[ 5. 5] undecane- di phosphite, tetrakis[2,6-di-t-butyl-4-
(2',4"-di-t-butyl phenoxycar bonyl - phenyl ] -3, 9-bi s(1, 1-di net hyl - 2-
hydr oxyet hyl ) -2, 4, 8, 10-t et raoxaspi r o[ 5. 5] undecane- di phosphi t e,
tetrakis(2,6-di-t-butyl-4-n-hexadecyl oxycar bonyl - phenyl) - 3, 9-

bi s( 1, 1- di met hyl - 2- aﬁwﬂﬂxyé%hy|) 2h4 8, 10- . )
5.5 4-

ot hy - 6 - but yi pheriyiy] S HERURAE & MKIRSE A PRy ar oxyot nyl) -

2, 4,8, 10- 5

ot hyl ene- bi o4, 6. FEANK ST Bhorg P o b2br %‘ﬁiﬂ%%%ﬁ@%@to
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(2) FHEE/LEEo AN

REAL BT, 7oL L5 FHEASEEBL. = FL i
LEFRERILESB LI oV It 3 MIMEALEERAL &~
DEETEBL -,

Bl BA—ORUETCT> - FREFGLCESICLIDER LB Y -%
SR LERR. 77 0 SEHEBEBERS 1 gX4~b, FVZFL L (
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ISRHE. A—DORETH->- - FHRBHELLESICI SHEAMES
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135CD7 5 ) vbTRELLBAHKE (2,1 202, 3d1/¢
THh-to

(3) RV 7oL ERWosE (FoL ook (3) BE)
AL ATHEELRREEEHEL. ZEf 1 LR—0&KETToL
YOXREBEEETVRY oL ERELE, BohRY FoEL Y
>ERH 1 LRE— %#tAvaMLT%mwlzmﬂﬁaﬂéLto
BohicR) oL rogEwE+E5hicRd,

HEH1 4 )
ERALIBOT, 7oV VXA TFREABLUTIFLViIcL S
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- 50 -

hydroxyethyl) 2,4,8,10-tetraoxaspi ro[ 5. 5] undecane- di phosphi te,

bi s[ 2, 2 nethylene bi s(4, 6-di -t-anyl phenyl)]-3,9-bis(1, 1-di net hyl -

2- hydroxyethyl )-2,4,8, 10-tetraoxaspiro[5.5]undecane-di phosphite,

bi s[ 2, 2 ethylldene bi s(4- et hyl -6-t-butyl phenyl )]-3,9-bis(1, 1-

di netyl - 2- hydrox et h%?%( 2,4,8,10-tetraoxaspi ro[ 5. 5] undecane- ﬁBﬂﬂBér&J&ii e,

bi s[ 2, 2' - et hyl |W

4,6-di -t-butyl phenyl)]-3, 9-

bi s(1, 1-di net hyl - 2- hydr oxyet hyl ) -2, 4, 8, 10-
t et raoxaspi r o[ 5. 5] undecane- di phosphite, bis[2,2'-ethylidene-
bi s(4, 6-di -t-anyl phenyl )] -3, 9-bi s(1, 1-di net hyl - 2- hydr oxyet hyl ) -

2,4,8,10- tetraoxas%‘;_o&_ﬁ gun@ecan%%%ﬁsf@ }"f_£?£%/h\£l/ll}kt~e{t'“'tﬂ:‘&ﬂ 14

]
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BohftRfY FobLroEHUEERSPICRT,

Kol 3BXUHEML S
EiEMLicbBVWT, 7oLV VY REXZFHESAEZEBL. = F L Vi
LEFHBFHNAEARBEAELEI LI LEZRVTRERM]L LtEA—0
SUETHREL, BRIxzFLy (A) OSEERORN IRV 7oL /4
m%%ﬂﬁb‘%mﬂlﬁﬁuﬁaLf%mwl35&0&&%15@
FHAEEYL -, _

L1 SELURBH 1 50EMEERSPIIRT,

EHEM1L 4

(1) BESeRILAVBMREKS ORY

HiEP 3 EH—KHT,. FY U AEREEMBRSE/ .

(2) FHEECHMBOREY
EHEMIilcBVWT, 7OV VL3 TFHEALZERL. = FL i
SAETFHREBEHNMESBLIC /oL YICLEMESE KM 3 LE—
DEHFTEEL 1=,

ik, Bl—DRBTT->- - TFHELAESICIVERLAERY v —%
B LEEHR. FHUOAFHEBBERS 1 gX40, RV FL 2 (
A) 32. 0gHEEL, o RV —-—D135CDF IV Tl
BLABARE [7,] #29. 8d1/8TH~%o

M. Bl—DRETIT- - PHRELELESCI ERENAMESGICKD
ERLARYI—28F LR, THEESQCHTF Y Y EFEFEM
BNl gMtb, V-2, 2gHFEL, boRY=T—-D135
CTOF 5y v hTRELAEERE [0 #3. 4d1/gTéh-
<o
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Exanpl es of 2,2'-bis(4,6-di-t-butyl phenyl)phosphite are 2,2'-

bi s(4, 6-di-t-butyl phenyl)octyl.phosphite, 2,62'-bis(4,6-di-t-
butytphenyt)nonyl phosphite, 2,2 -bis(4,6-di-t-

but yl phenyl )| auryl phosphite, 2,2'-bis(4,6-di-t-

but yl phenyl )tri decyl phosphite, 2,2'-bis(4,6-di-t-

but yl phenyl ) nmyri styl phosphite, 2,2'-bis(4,6-di-t-

but yl phenyl ) stwersyhgbosphite, 2,2'-bis(4,6-di-t-butyl phenyl) (BCT4IPI6/03028
di -t - butyl phenyl ) phosphite, 2,2'-bis(4,6-di-t-butylphenyl)(2,6-di-

t - butyl - 4- net hyl phenyl ) phosphite, 2,2'-bis(4,6-di-t-

butyl phenyl) (2,4, 6-tri-t-butyl phenyl)phosphite, 2,2'-bis(4,6-di-t-
but yl phenyl) (2, 6-di -t-butyl -4-n-octadecyl oxycar bonyl et hyl -

phenyl ) phosphi t e, Z(B)bﬁﬂﬂﬁﬁM/mWWﬁ)( , B- ldll/'r/mﬂiyl(;#) q54)

G ot e B E R MR R i oo
- 51 - VOAEEEFORY SO LU ANBLE, BohhRY FOELL
EEEMNIEFA—-FETR Ly ML TEERA 1 40 BERAR & L 4,
5 B®ohkH#)ToELrOEHBEERSPICRT,
HEghl6
EEH3IBVT, (2) OFWEELLBLZEBLT. (1) T8
Shic# 4 U EHEBERMBOFEETIC (3) LA—OEHFETFO LY
DESETVWSo LYy () BEAKHERYEREL. HEFl1 60
10 #EHZHE%L -,
BohiRyFurlL ot XRS5 BIcRT,
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phenyl ) phosphite, and the Iike. Exanpl es of

2,2' -met hyl ene- bi s(4-nmet-hyl=-6-t- butyl phenyl ) phosphite are 2,2
nethylene bi s(4-methyl -6-t- butyl phenyl ) octyl phosphite,

2, 2' -met hyl ene-bi s(4-nmet hyl -6-t- butyl phenyl ) nonyl phosphite,

2,2' -nmet hyl ene- b|§%4 nmet hyl - 6-t- butyl phenyl )l auryl phosphite,
2,2' - et hyl eneWf1 ¥

4nﬁethyl 6-t- butyl phenyl)tridecyl phosphit

2,2' -net hyl ene- bi s(4-nmet hyl -6-t- butyIphenyl)nyrlstylphosph|te

2, 2 -met hyl ene- bi s(4-nmethyl -6-t- butyl phenyl ) stearyl phosphite,

met hyl ene- bIS(4 met hyl - 6-t -

phenyl ) (2, ¥&®1 t - but yl phenyl ) phosphite, 2, 2'-nethyl ene- bi s(4-

| -6-t-butyl phenyl) (2, 6-di-t-butyl-4-nmethyl phenyl) phosphite,
pPrsta-MEL Ny - 6-

I\<—I

nmet hyl ene-

TIJP96103028

- U~ DUTTPIENYT Lhggdf, - TT T T~ P
12 13 14 14 15 16
FMIEHE <YLV A
EEEE 7] di/g) | 32.5 32.5 29.8 - 32.5 -
557 o (g/®) 22.2 4.5 32.0 - 0. 005 -
ARk HE*2 (wt%) 0. 25 0. 05 0.18 - 0.0001] -
fImEa<totvsC»
EERE(ng) @/ 2.3 2.3 3.4 2.0 2.3 -
i34 o I8 /0 2.0 2.0 2.2 2.0 2.0 -
SRR H*2 (V%) 0.02 0.02 ! 0.02 0. 02 0.02 -
EATE
EEEinp]  (dl/p) 1.89 1.89 L.75 ¢+ 1.8 1.89 1.75
Ak H*2 (wtX) 99. 7 99.9 | 99.8 | 100 100 100
SobtLy (%) EAKk
BEREIrp) (1P 1.8 1.89 175 | 189 1.89 1.75
FovLr G mAtlRe | |
EaREisy] @/ 1.97 1.91 .80 | . 1.89 1.89 175
HEIR 7 (US) (N 3.1 1.6 1.9 0.8 0.9 0.6
ER{uanE © 121.5 | 120.8 | 12.0 | 116.1 | 116.2 | 116.0
KFR B3 (2/1053) 3.5 4.2 | 6.0 4.5 45 7.2
Btk (8/105) 3.6 43 | 6.1 46 | 4.6 7.4
ANFR (8/10) 0.1 0.1 | 0.1 0.1 0.1 0.2

W= x ) BRLSBIEAYARS 1 g 5700 OEKR()
* 2 : oLy (G0 EAGKERYhIC 5 SHEERHEMS)
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but yl phenyl ) phosphite, 2,2'-nmethyl ene-bis(4-nethyl-6-t-

but hyl phenyl ) (2, 6

6-di-t- butyl -4-n-oct adecyl oxycar bonyl et hyl -

phenyt)yphosphi TE,

777 - et hyl ene-bi s(4- met hyl - 6- ¢ -

butylphenyl)[2,6-di-t butyl-4-(2",4"-di-t-butyl phenoxycarbonyl) -

phenyl ] phosphite,

2,2'-nethylene-bis(4-nethy|-6-t-

but yl phenyl ) (2, 6-di -t-butyl -4-n-hexadecyl oxycar bonyl - phenyl ) phosphite,

and the |ike. woomasmxanpl es of 2,2'-nethyl ene-bis(4,6-di-t-

PCT/JP96/03028

but yl phenyl ) phosphite are 2, 2' nethylene bis(4,6-di-t-

but yl phenyl ) octyl phosphite, 2,2'-nmethyl ene-bis(4,6-di-t-
but yl phenyl ) nonyl phosphite, 2,2'-nethylene-bis(4,6-di-t-
butyIphenyl)laurylphosphlte 2,2 -net hyl-ene-bi s(4,6-di-t-
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EHH 1 5

(1) ZEB2R/{LAvMBERS O HY
LA 1 ER—KXHY T, F7  EFHFBBBRES %8,

(2) FRELE LMo RE |
EBPSKBVT, 7oV IcE3FHEABLU oL Uitk
BIIMEAEERL,. 2 FL - 7utv/®EAﬁ#L:5%ﬁ%ﬁ
tEAOAEEHMN5 LEA—DORETERL 2,

B, Bl—DERETT-TFTREELESICIVER LLzFL Y~
7oV HBEEEAWLAHE, YoV ESRNNO. SER
% 13C-NMRTER) THD, 74 o SHAHDMBERS 1 g4/
DIFLr-TaEVUNR25gFEL. HoRYT—-D135COF
bSYCRTRELLEREE [7,] #30. 0d1/gTh-1

(3) #YFo L kYol (FoblL roXx () 4
REBLAETREEMMEZEB L, ZEFA L EFA—DERHFETTo L
YORKBEAE2TVWRY oL U 28#& LA, BohkeRY) oLy
EEWEH 1 LE—RUTRVy MELTEEML S5 OFERAM & L1,
BohiRYV oL UDEYHERE6DIIRT,

-4 3
KEAlicBWT, (2) OFHEBELELCLEEZEBLT, (1) TH
ohi-F ¥ aFEKMEROGETIC (3) LA—DEH#FTSDEL Y
DEAE%2TVW oLy () E44ERUEHEL. HEA1 TON
AN EA/ML .

BohhRY) Sob L oEREERE6BICRT,
=4 3 I
imﬁlw(2)thf\fntv/k$6¥ﬁEA$&U7ut
Lok BNMEAEEBL. TFL k3 FHEH{LESE LT L
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but yl phenyl )tri decyl phosphite, 2,2'-nethylene-bis(4,6-di-t-
but yl phenyl ) nmyri styl phosphite, 2,2'-nethyl ene-bis(4,6-di-t-
but yl phenyl ) st earyl phosphite, 2,2 '-nethylene-bis(4,6-di-t-
but yl phenyl) (2, 4-di -t-butyl phenyl ) phosphite, 2,2'-nethyl ene-

bis(4,6-di-t- but
2, 2" - net hyl ene-¥

henyl ) (2, 6-di-t-butyl-4- methyl phenyl ) phosphite
gf’ 733’ di-t- BOI/IP96/03028

butylphenyl)(2 4,6-tri-t-butyl phenyl)phosphite, 2,2'-nethyl ene-
bi s(4, 6-di-t-butyl phenyl)(2,6-di-t-butyl-4-n-
octadecyloxycarbonylethyl-phenyl)phosphlte 2,2 -met hyl ene-

bi s(4, 6-di -t-butyl phenyl)[2,6-di-t-butyl-4-(2',4"-di-t-
butylphenoxycarbonyl)-phenyl]phos hite, 2,2 nethélene bi s(4, 6-di -

tbmwp%wUUM%ﬂn&Myﬁ%ﬁWﬂw&ﬁﬁ@ﬁﬂ

and the |ike.

Mﬁuﬁﬁﬁwﬂmxmw&

2, 2" - et hyl ene- bﬁs@élg& mégﬂiﬂrﬁ%n‘ylﬁﬁhéswtéfl KEM 1 LRI—DRHET
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FobP LU DESEFTVWFuolEL Yy (&) ESKERYEREL. ki

#1l8ORMEABERBULE,

Bohit#) TobLroEMEERE6PIITRT.

EHEAL 6BLIUCHBEML O _
REMALICBVT, 7oL i3 FHESS LU oL Ytk
SFAMEAEZERBL. = F LV VItKATFHREHILESRGE2TLE L
CEERVWTRENA L LE—-DORETREL, RYxFL Y (A) O
EERORUAARY Yot L AR EREL. REALEHEICLAEL
TEEMLI 6BLIUHRBA L SOFMEABEAML &,

KREM]L 6BIURERA L S0EHEEREPITFT,

7T R

(1) EBERBR{LEOMERSORN

KM 3 LRI—-RPT, F7/ U AFHEBDMERSE2E .

(2) FPlEE{LEEO AN

EEMIiIcBWT, 7oLV YIRIB3FHRESSIT oL VITL
EAMEBELSA2ERL. T F L VL3 TFRBYLESOHLEZEBH 3 &
Bl—DORHBTREL 2,

&, B—DOERBTT--TFHEELESI XD ERLER )< -%
AMFULER, #9 U SEESTMERA 1 gMib, RUTFL L (
A) R29 gL, >RV —D135COFF5Y L HTRAEL
REEKE [n,) #35. 5d1/gTH-7

(3) RySobL ol (FoblL ok (3h) ES)

AMLATHESEAGBLEHL, EHAS EER—DORETTEL
VOXRBEEFTVWRY oL U 2MNELE, BohiRY oLy
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are 2,2'-met hyl ene-bi s(4, 6-di-t-anyl phenyl)octyl phosphite, 2,2'-

met hyl ene- bi s(4, 6-di -t -anyl phenyl ) st earyl phosphite, 2,2'-

met hyl ene- bi s(4, 6-di -t-anyl phenyl ) (2,4-di-t- butyl phenyl) phosphite,
2,2' -met hyl ene-bis(4,6-di-t-

anyl phenyl ) (2, 6-di -t-butyl - 4-net hyl phenyl ) phosphite, 2,2'-

net hyl ene- bi s(4, 6-di -t-anyl phenyl ) (2,4,6-tri-t- anyl phenyl) phosphite,
2, 2' - met hyl eneW@i93492%- di - t - anyl phenyl ) (2, 6- PCT/JP96/03028
di -t-butyl -4-n-oct adecyl oxycar bonyl et hyl - phenyl ) phosphite, 2,2'-

nmet hyl ene- bi s(4, 6-di -t-anyl phenyl )[2,6-di-t-butyl-4-(2",4"-di-t-

but yl phenoxycar bonyl ) - phenyl ] phosphite, 2,2'-nethyl ene-bis(4, 6-di -

- 53 -
EREP 1 LE-FHETRY y MELTEEH L TORGER & L A,
Boh-RY oL OBYHEEEREBIRT,
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t-anyl phenyl) (2, 6-di-t-butyl -4-n-hexadecyl oxycar bonyl - phenyl ) phosphite,
Exanpl es of. 2,2'-ethylidene-bis(4-nmethyl-6-t-
but yl phenyl ) phosphite are 2,2'-ethylidene-bis(4-nmethyl-6-t-

and the |ike.

but yl phenyl ) octyl phosphite,
but yl phenyl ) nonyl phosphi te,

but yl phenyl )tri
but yl phenyl ) myr

but yl phenyl) (2, 4-di -t-butyl phenyl ) phosphi te,
hutylnhenyl ) (2 6-di -t-butyl-4. _nethy

bi s(4- et hyl - 6-

2,2 -ethylidene

but yl phenyl) (2,

bi s(4- et hyl - 6-f

oct adecyl oxycar

2,2 -ethylidene-bis(4-nethyl-6-t-
2,2 -ethylidene-bis(4-nethyl-6-t-
but yl phenyl )l auryl phosphite, 2,2'-ethylidene-bis(4-nethyl-6-

ﬁ%ﬁﬁﬂﬁﬁgsphite, 2,2 -ethylidene-bis(4-nmnethyl

I styl phosphite, 2,2'-ethylidene-bis(4-nmethyl-6-t-
butyl phenyl ) st egggg phosphite, 2,2'-ethylidene-bis(4-nethyl-6-t-

2,2' -ethylidene-

i g: PCT/JP96/03028

phenyl)phosphite

bi s(4- met hyl - 6- t -

K

JeEp

h, 6-tri-t-butyl phenyf )]png'p‘f‘:l: 5€. [Z21% -ejhyly d'e'[rTefsn 19
bﬁﬁﬁ%ggagwﬂﬁﬁﬁhyi)pAosphite?TZTZ:-ethyl dene-4i5(4-
EEREIn]  @/9 [ 300 | 300 | 355 - 3.3 | 30.0
K] (&/® | 2.0 65 | 29.0 - 16.6 | 0.005
AR H32 (wt¥) 0.35 0.09 0.18 - 0.23 | 0.000
BATE
BEESEIr))  W/p | 189 .89 | 168 .89 | 189 | 189
ARRRH¥2 %) | 99.6 | 99.9 | 99.8 | 100 99.8 | 100
7oLy (@) HaE '
EERE7p)  (dl/g) 189 | 189 | 168 | 1.8 | 18 | 18
Tty () BESEMRY
Iy @/ | 199 .92 | 18 1.8 | 189 | 189
BREEAWS)  (cN) 2.7 1.4 1.4 0.8 0.8 0.8
R ¢ |120.9 | 119.8 | 120.0 | 116.1 | 116.2 | 116.2
- WFR BE  (/109) 3.3 4.1 5.9 45 4.5 4.5
B @05 3.3 4.2 6.0 4.6 4.5 4.6
ANFR (8/105) 0.0 0.1 0.1 0.1 0.0 0.1

WL * 1 : BB SRAUMKES 1 g4/ b O4RR(@E)

*2:7ubly (0 EARMEEYTIC &% MK

* 3 : KM 15 ; FWERILDE /) T—lcxF L& Ta L Y ORARKERW:
* 4 HBH 1 8 ; FHERILO®/ v— i oLV 2BV
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met hyl - 6-t - but yl phenyl ) [ 2, 6-di -t - but yl - 4- (2", 4' -di -t -

butylphenoxycarbonyl) phenyl.] phosphite, 2,2'-ethylidene-bis(4-

methyt="6=t=butytphenyl ) {Z, 6- di -t - but yl - 4- n- hexadecyl oxycar bonyl -

phenyl ) phosphite,

and the |ike. Exanpl es of

2,2 -ethylidene-bis(4,6-di-t- butyl phenyl)phosphite are
2,2-ethylidene-bis(4,6-di-t- butyl phenyl)octyl phosphite,

2,2 -ethyli dewodmnsed, 6-di -t- butyl phenyl ) nonyl phosphite, PCTAP96/03028
2,2 -ethylidene-bis(4,6-di-t- - 54 -
but yl phenyl )| auryl phosphite, 2,2'-ethylidene-bis(4,6-di-t-

butyl phenyl ) tridecyl phosphite, 2,2'-ethylidene-bis(4,6-di-t-

10

15

20

25

EHM18

EEM1ID (3) BT, BohiRY 7oL W1 00E
BBIcHLT, 72/ - LVRBEBHIEA2Z, 6-J-t—-TFI—p-
s/ —L0. 1ERBORDDICY Y RBI{EHIEFRIFYV R (2, 4-
T—t—-TFNANT72=l) 72 RX774 0. 1BEEPEERTEZ L
DA A L EA LT, SIHENMEROT230CIcTREL,
RUy hELbko RUy hEoWCEBOHEARBAELLE S, M
FRIZ3. 6g/104. #2EER119. 5C. FMESN (MS
) i32. 1cNTHhoto,

£ 19

EZHH20 (3) BT, BohR) 7oL HBEYW100H
BREICHLT, 7=/ -~V RBBILER2, 6-Y—t—-TFNL—p-—
VY- LoRbDIZY Y ERABERPYVR (2, 4-Y—-t-FF
NI7zzlh) 72 X774 bERBVELUARR—&ETHY) oLy
HERmEMEL, ZEMAL IoRERRERB/UL .

BohiRY FoE LV HRYWOENELRTHIZRT,
HEEHM2 0 ~HEA2 3

Rl roHBERN4IcBVWT, BonRY oV /EBY1O0
OHEBMicHL T, U RAEMAHERZ, 6-V~-t—-TFN~-Dp—-7
V- LoRbbicy VREAEHBERIFYR (2, -Vt -TFN1
Zx=l) 73R 774 bERVERARB—RETEY PoL 8
BEYEEL, KBEA2 005 HER 2 30FMABEZRARL 2o
Boh#eR) TV MBYPOREDBEERTPIIRT,
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but yl phenyl ) myri

but yl phenyl ) st earyl phasphit e,
but yl phenyl) (2, 4-di -t -butyl phenyl ) phosphite,
bi s(4, 6-di-t-butyl phenyl)(2,6-di-t-butyl-4-

2,2 -ethylidene-

but yl phenyl ) (2,4, 6-tri-t-butyl phenyl)phosphite,
bi s{ 4, 6-di -t - buVOIFER
oct adecyl oxycar bonyl et hyl - phenyl ) phosphit e,

styl phosphi te,

bi s(4, 6-di-t-

1)(2, 6-di-t-butyl-4-n-

bi s(4, 6-di -t - bupgenyl )[ 2, 6-di - t-butyl -4- (2, 4' - di-t-

but yl phenoxycar bonyl ) - phenyl ] phosphi t e,

di -t - but yl pheny

2,2 -ethylidene-bis(4,6-di-t-
2,2'-ethylidene-bis(4,6-di-t-
2,2 -ethylidene-
met hyl phenyl ) phosphi te,

2’2"ethy|ideWQﬁ1nmwmyns
2,2 -ethylidene-

2,2' -ethylidene-bis(4,6-

phenyl ) phosphi t

2,2 -ethylidene}

2,2'-ethylidene
2,2 -ethylidene

2,2 -ethylidenet

)( ’)’ A.di . t._hit yJ _4d-n- hex_ad,ar;)jj_l ny\Tlr\:.u'hnn\J/I _

P, and the |ike. ExElfles qf .4 3]

bis(4,6-di -t~ any| PRPQYTTPNO P Te ATy 519 22 | 23

BEEHIHBY  anyl bhenyl | st earyl phosphi t e,

b ELEIng] - t - (d1/g) 2.8 2.8 2.8 2.8 2.8 -
a0 o (a/® 2.0 2.0 2.0 2.0 2.0 -
AH 32 (nt%) 0.02 0.02 0.02 0.02 0.02 -

FIRIBEAL R 2R
BEEln,) Wi/ | 340 34.0 34.0 2.8 - -
£33 o (g/®) 22.0 4.5 0.005| 22.0 - -
I (wtK) 0.25 0.05 0.0001 0.25 - -

FHMEA<# 7l (C)>
BEREIng @1/ 2.8 2.8 2.8 2.8 2.8 —~
2357 o (g/8) 2.0 2.0 2.0 2.0 2.0 -
AR (Wt%) 0.02 0.02 0.02 0.02 0.02 —

BATE

. EHEREInp] W/ 1.8 | 190 1.89 1.89 1.89 167
ARk H*e (wt%) 99, 7 99.9 | 100 9.7 | 100 100

Toblry (Gb) BaH .
EHEE(7p] (/e 1.89 1.90 1.89 1. 8¢ 1.89 1.67

Fu LY () BadkAsy
BEERE2Y) @/ 1.97 1.92 1.89 1.89 1.89 1.67
PR OIS) (N) 2.1 1.2 0.9 0.8 0.8 6.8
HRRE ) 119.5 | 118.3 | 116.8 | 116.1 | 116.0 | 129.4
WFR %) (g/10%) 3.6 4.2 4.6 4.5 4.5 9.2

Bik (2/105) 3.7 4.3 4.6 4.6 4.6 17.5
ANFR (2/104) 0.1 0.1 0.0 0.1 0.1 83
Y1 B -0.5 -0.4 0.5 -0.6 -0.4 1.0

Wik 15 1.5 1.4 1.5 1.6 3.5
AV 2.0 1.9 1.9 2.1 2.0 | 25

WE 1 : BRLSRICSYMLIERS 1 g 27- b OEER(2)
* 2 : 7oty (Gt) EadiRbic b SR (rtX)
* 3 :HEF21 ; FPHEELoE ) v—ckTa L U 2RV
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anyl phenyl ) (2, 4-di -t - anyl phenyl ) phosphite, 2,2'-ethylidene-

bis(4,6-di-t- anylphenyl)(z 4, 6-tri-t- anylphenyLlphosphlte 2,2 -

et hytdeme=bist4, 6-di~-T- anyf“ﬁenyT)(2 B-di -t -butyl-4-n-

oct adecyl oxycar bonyl et hyl - phenyl ) phosphite, 2,2'-ethylidene-

bi s(4, 6-di-t-anyl phenyl)[2, 6-di -t-butyl -4- (2 4' -di-t-

butylphenoxycarbonyl) phenyl ] phosphite, 2,2 -ethylldene bi s(4, 6-
55

wo otharks anyl phenyl ) (2, 6-di -t - but yl - 4- n- hexadecmfe’}'&myl

phenyl)phosphlte

and the |ike. Exanpl es of

2,2 -thio-bis(4-nethyl-6-t-butyl phenyl)phosphite are
2,2'-thio-bis(4-nethyl-6-t-butyl phenyl)octyl phosphite, 2,2'-

10

KHEHM2 0 ~KHH2 1
EHEAIBLULEBRASEBWT. BohicRY 7oL U HERY1
OO0EEMicHLT, Vo REABHIER2, 6-P—-t—-TFI—p -
L= oRbo) CRBIEBLERI MY R (2, 4-P—-t-TF
VN72z2=2)) 72R7 74 P ERBOVEDARBR—REBETRY) oLy
MBRYEZRIEL, REA20BLUCEREA2 1 OFGANERAYL 12,
BohiRY) 7oL ARYOEYEEESRIZRT, B
HE@2 4 ~1igm26
HEASHSRBRATICBVWT, Boh-R) 7oL U #EHW1 0
OBEEMicMLT. Vo RE(MABHIERZ, 6-Y—-t—-TFIl—-p—7
VvV —-LoRbhicy SREBIBERFY X (2, 4-V-t -TFN
T7x=A) 7xR774 bERAVEUARR—RE&TRY FoL V4

T BRYMEREL, KEA2 40 5EH2 6 OFEANERANL 7
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BonfcRY Fob L VHRYOEHEZESPIITRT,
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t hi o- bi s(4-net hyl -6-t-butyl phenyl ) nonyl phosphite, 2,2'-thio-bis(4-
nmet hyl - 6-t - but yl phenyl.) l.auryl phosphite, 2,2'-thio-bis(4-nethyl-

t - butyl phenyl )tridecyl phosphite, 2,2'-thio-bis(4-methyl-6-t-

but yl phenyl ) myri styl phosphite, 2,2'-thio-bis(4-nethyl-6-t-

but yl phenyl ) st earyl phosphite, 2,2'-thio-bis(4-nethyl-6-t-
butylphenyl)(2 ut yl phenyl ) phosphite, 2,2'-thio-bis(4-

nmet hyl - -buty 8&2’!\%?( 2,6-di-t-butyl -4-net hyI phenyl ) phosphi tpecrlmmzs
2,2 -th| o bi s(4-met hyl - 6-t-butyl phenyl)(2,4,6-tri-t-

but yl phenyl ) phoggigy e, 2,2'-thio-bis(4-net hyI -6-t-

butyl phenyl ) (2, 6-di -t-butyl -4-n-octadecyl oxycar bonyl et hyl -

phenyl ) phosphi t - ~thig-his(d-nethyl _G-t-hutylohenyl )2 6-di_
t-butyl-4-(2', 4]-di “t- but yl phenoxychr bonmhenyllphosphlﬂ:&ﬁm 2' -

thio-bis(4-rreth| 6t butyI phenyl)( o gtt thyl-zlzg 25 2 %3

hexadecyl oxycar ||uo|J|n e—aitr e Hrke- npPres i
fl uorophosphite ffiﬁ?@ﬁ"%‘f@f4 6-dift- bptyl phgnyl )fI uorophosphi te,

2,2 -bi s(4-met hjy| EHE¥EI2p] (di/ 2.1 2.1 2.7 2.7
354 o (g/) 1.2 1.2 1.2 1.2 -
AL H*2 (nt%) 0.01 0.01 0.01 0.01 -
FTEEAL<RZFVY(A)>
EEREzA)  @/p | 30.2 | 225 - - | 325
s o (e/® 32.0 22.0 - - -
tHaRH¥2 (wt%) 0.18 0.12 - - 0.25
HNEA<ITatr (C)>
BEREIng W@/ 2.8 2.2 2.8 2.2 -
353 o /D 2.2 2.1 2.2 2.1 -
ARARH 32 (wtx) 0. 01 0.01 0.01 0.01 -
EATR
- BENEInp W/ 1.75 1.52 175 1.52 1.89
AR 2 (wt%) 99.8 99.9 | 100 100 99.7

7ol @) BAR
BB npl /0 1.75 1.52 L5 1.52 1. 89
Tablr (G5 HEARERY
BEERELr ) (d1/2) 1.80 1.54 L75 1.52 L97

HS TR (KS) (ch) 1.2 L1 0.6 0.3 1.0
RN o) 119.0 | 1185 | 116.1 | 1152 | 116.0
NFR %] ©/105) 6.0 15.4 7.2 16.7 3.5

Bk (8/1053) 6.1 15.6 7.3 16.5 3.6
LNFR @/105) 0.1 0.2 0.1 -0.2 0.1
YI B4n -0.8 -0.4 -0.8 -0.3 -0.5

Bk 1.4 1.5 13 1.8 1.5
AYT ' 2.2 19 21 | 21 2.0

WE x 1 : BB SMILSTMIERS 1 g4 oERR@E

*2:Fablle e~3 74 LIESHEEBYDIC S5 SERL ()
*3 : B2 6 : RYIF U EXEERY oL L ORRIRNRS

104



but yl phenyl ) fl uorophosphite, 2,2'-bis(4-t-anyl-6-
met hyl phenyl ) f | uor ophosphite, .2, 2" -bis(4-s- eicosyl phenyl)fl uorophosphite,

2,27 -netnyrene-bi s(4-nmethyl -6-t- butyl phenyl)fl uorophosphite,

2,2' -met hyl ene-bi s(4-ethyl -6-t- - 56 -
but yl phenyl ) fl uorophosphite, 2,2 -nethyl ene-bis(4-nethyl-6-

nonyl phenyl ) fl uor ophosphite, 2,2'-methyl ene-bis(4, 6-

di nonyl pheny! )Wowanamhosphi te, 2, 2' - net hyl ene- bi s(4- met hyl - 6-PCTAP6/03028
cycl ohexyl phenyl ) fl uorophosphite, 2,2'-nethyl ene-bis(4-nethyl-6-

(1' - net hyl cycl ohexyl ) phenyl ) fl uor ophosphite, 2,2'-i-propylidene-

bi s(4- nonyl phenyl ) fl uor ophosphite, 2,2'-butylidene-bis(4,6-

10

15
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25

KiEH2 2

EHA 1D (3) BT, BohAkRU oL /M1 00H
Bt LT, 7=/ - VRELEBER2Z2, 6-P-t -TFI-Dp—
V- LDoRbbicy »REMAHERINIX (2, 4-F—-t -7F
M7z2=l) 22R774b0. 09HEBEBELTU2, 6-YV-t -7
FI—-p~7LJ—=00. 01 EREEEATILUAREEML &
Bl cHRHEEMBEHEVWCR ) To bV UV RBESIELE, 85
hieRY ToV VHBRBIZIDVWTEBYUHEZREL LA, BEK
Elngidl. 97d1/g. MFR&3. 5g/10%, BR{LE
Bi2120. 7TC. BMEH (MS) 32. 8cNTH-%,
£l 2 3

EHEM1IDO (3) kBT, Boh-RY oL #HBEYWI00E
Bz LT, 7=/ - L RB{UHLEAZ2, 6-YV-t—-FFIAl—p—

LY -LORDOIIY CRBILBER MY X (2, 4-Y—t—-TFF

NW7=2=)V) 72X774+0. 08EEBHEKTIIVAFAFFITS
oA x— b0, 02ERBBEZMEHTIILUAREEAL LEARICL
THHENBEHAWCEY 7oV AR EME L, Bonk Y
TobE UV MRAEOWCTEEBYBLMELLE S, BERE (7,
1&1. 97d1 /g MFRIZ3. 51045, HR(LEEIZ1 1
9. 8°C, ERMIESN (MS) i22. 5cNTH-k,

BohitRY Tobl L HBYORYBRERIDIIRT,
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di met hyl phenyl ) fl uor ophosphite,

2,2' -met hyl ene-bis(4,6-di-t-

but yl phenyl) fl uor ophosphi-t.e,—-2,.2"' - net hyl ene- bi s(4, 6-di -t-

anyl phenyl ) f | uor ophosphi te,
but yl phenyl ) fl uor ophosphite,

2,2 -ethylidene-bis(4-nethyl
2,2' -ethylidene-bis(4-ethyl

-6-t-
-6-t-

butyl phenyl) f | uorophosphite, 2,2:-ethy|idene-bis(4-s-bgty|-6-t-
ut y1 phenyl )11 SPIRRERENI 1) 202 Jetivli dene-bio(4, 6.di (.  PCTAPsmams
anyl phenyl ) fl uor ophosphite, 2,2'-methyl ene-bis(4-nethyl-6-t-
octyl phenyl ) fl uofgpflosphite, 2,2'-butylidene-bis(4-nethyl-6-(1"-
nethylcyclohexyl)phenyl)fluorophosphlte 2,2 nethylene bi s(4, 6-
di met hyl phenyl ) f | uor ophosphi ¢8y—2yed—atifi-O- hlcf
oct yl phenyl ) fI uor ophosphi te,| 2, 2' -t hi o- bi s( 4, 6] di - s
anyl phenyl ) f1 uor ophosphi te, |2, 2 -t hi o- bIS(4 6-j|-22 23
puty] phenyl 311 bor ophoshi t o PRBAHREIE, a nbt - 1
but yl phenyl ) fl uor ophosphi te,| &R - blsﬁn%hﬁth&w 6-61&8
L300 o /) | 2.0 2.0
AR (wt%) | 002 ] 0.02
FHRELE(E<RI2F V2 (A)>
RSB 0 4] dl/g)| 34.0 34.0
B3 o @/ | 220 | 22.0
AR Y2 ot® | 025 | 0.%
HHmEA<RITaty(C)>
ERNEncl (di/g) 2.8 2.8
By o (/8 2.0 2.0
ARHF2 o) | 602 0.0
HATE
- BB (7 pl @1/g 1.89 1.89
KigRiE2 wes) | 997 | 99.7
Fatly () A |
B 7 p) (d1/g)] 1.8 1.89
Fattly (GO EmAEEHEY
BB 7 1] dl/e 1.97 197
MR (MS) (cN) 2.8 2.5
HRURE 4 &) 120. 7 119.8
NFR 47 (g/1053) 3.5 3.5
Bk (8/1053) 3.6 3.6
OINFR (2/1053) 0.1 0.1
YI &4) -0.5 -0.6
Bk 2.5 2.1
AYI 3.0 2.7

W% * 1 : BBESRLSVMIRRS 1 g 5700 OERR(D)

*2: 7oLy G EE&&EHERY b &% 388 H (vtk)
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met hyl benzyl phenyl ) f | uor ophosphite, 2,2'-thio-bis(3-nethyl-4,6-di-

t - butyl phenyl ) fl uorophosphite, 2,2'-thio-bis(4-t-
57~

anylphen'])fluorophosphlte and the like: Exanpl es

of di phosphite are bis[2,2"-nethyl ene-bis(4,6-di-t- butylphenyl)]

- et hyl enegl ycol - di phosphite, bis[2;2"-nmethyl ene-

bi s(4, 6-di -t-butyl phenyl)]-1, 4- but anedi ol - di phosphite, bis[2,2

met hyl ene- bi s(Wo8wpfr25 - but yl phenyl )] - 1, 6- hexanedi ol - d|phosph|‘1.QE"~“’95’('3“28

bi s[ 2, 2' - net hyl ene- bi s(4-net hyl - 6-t-butyl phenyl)]-3,9-bis(1, 1-

di et hyl - 2- hydr oxyet hyl ) -2, 4, 8, 10-t et raoxaspi ro[ 5, 5] undecane- di phosphite,

bi s[ 2, 2

5
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' -met hyl ene-bi s(4, 6-di -t-butyl phenyl)]-3, 9-

EHEH 2 4

(1) BB &RIL& YRR 0T/

WP 1 ER—%ET. FYOSFERIMBRS R,

(2) FHREEMGEORN

A1 LEA—£ET. THREEMLBRIS Y -2/,

(3) #Yy oL MRPolE (FoLyofx (Gk) HE)

AERS500Y v FLOBBRAZ, A7 VAMNEAREERESR
Liztgk, 20CKhBVTn—~"FH22409 v bbby, PUZFALTL
Iy s (BEREEMLEY (AL2)) 7803 Y®EL, Y4V F0kt
WIA PRV VS, (BFHS®K (E2)) T8I UENBLURIRET
BrFPHEBEAMERS V-0l /2B2EEENICHALL, 556K
WT, KEIS5Y v bAEBEABHNECHAL, TOCRBLLER.E
SBETOCORHBT. BABAOKHEENNO. TIMP a 2RH
LEARS oL 28604 52, EEBACHKLESTIE (
1) 2EMLi, EATE (1) 8 TH&, 7oL ofBEHILL
BABEZ30TCERHL, AFEEXREDTo L 2HHL T,
SDWTEAXS Y —o—EkEHL. A LER. MFRA6. 5
g/10%. 135COFF7 ) YHTRELABEFEE [74,] 21
. 7T8d1/gThot, BEIE (1) THOhAERY v —DEEHK
B lnpl 21, 59d1/8TH-1,

SlEkR45Yy PLEZEAERICHAL, BRBEE T 0Cic
REt%,. BEAEETOCOLHT. E4BANOTHEBEANHNO0. 98M
Paz2@BELENASToL L 2HEMIC6 05K, EABRICHAL
BEATRE (I 2%=kELkt, BA&TE (I #RTH, 7oL ot
BEELL, BREEZ230CERTML, KRLEAREOTuEL V%
B Ll DOTEBERXFTY —~O—MEKEHL., I LAER. MF
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bi s(1, 1-di nmet hyl - 2- hydr oxyet hyl ) -2, 4, 8, 10-

t et raoxaspi ro[ 5, 5] undecane-di phosphite, bis[2,2'-nethyl ene-

bi s(4, 6-di -t-anyl phenyl)] -3, 9-bi s(1, 1-di net hyl - 2- hydr oxyet hyl ) -

2,4, 8,10-tetraoxaspiro[ 5, 5] undecane- di phosphite, bis[2,2"-

et hyl i dene- bi s(4-net hyl -6-t-butyl phenyl)]-3,9-bis(1, 1-di net hyl - 2-

hydr oxyet hyl )-2, 4, 8. 10-t et raoxaspi ro[ 5, 5] undecane-di phosphit e,

bi s[2, 2' - et hyl iWRAEMIRE (4, 6-di - t- butyl phenyl )] -3, 9-bi s(1, 1-  TCrar6/03028

di et hyl - 2- hydr oxyet hyl ) -2, 4, 8, 10-t et raoxaspi ro[ 5, 5] undecane- di phosphite,
bi s[2,2' -ethylidene-bis(4,6-di-t-anylphenyl)]-3,9-

bi s(1, 1-di net hyl - 2- hydr oxyet hyl ) -2, 4, 8, 10-

oLy aoxaspirofS. S deaancy o PRSRIAL ey ANEC KNI PR L A
0% ety end BEPR RO U EEREAS K TR (D c@En LAY <
tris[2,2'-methylene-OEEHE [np,] 2. 29d1./gThot,
bi s(4, 6-di-t-butyl phen I)]-tr|neﬁﬁylolethane-trl hosphi_t e,
SIEHmEKES Oy NAEEABALEA L, BREES T 0CK
5 RBHR. EABETOCORH{T. EEHZAOTHEENNMH 0. 98M
Pai2RFLENSToEL 2 HENICO 02HE,. EABRICHBL
BEATE (11D 2EHL k-, E4TE (ID A& TH, TobLro
BaEEIE L. BHEE230CEARNL. AREKRREDOFub Ly -
R L,
10 BAHEERA®%. A7/ -1 Yy PLZEABRICRAL., Mk
BRIGETOCKTISAMREL., slEHERRIET A2 K., &
WM. BAROERETO. BEKE (7] #2. 33d1./g0
© #Y<—39. 1kgtBk, BAIER (ID THoAAKRY -0
EERE [7,,] #3. 86d1/gTh-t,
15 Bohk#y<-R (a) RACKYT 5 TFHEBELLESICLEHRY
TFL Y (A) S8R0, 2 EER%O 7oV EAKMRBTHY
v (D) BRAOT oL EAKERY (b) OBAKE (2] B2
. 25d1l/gThot,
BEATRE (1) . BATE (D) BLUEAIRE (III) oEARL
200 3. ZEBRETONYY-bO /X VO LOSERIGHELMEERE
10icRL %,
SlEHV T, REM 1 LRAMOFRHET, MLHLENMC THENL,
BYT—RUy F&Bl, COXLy b2V TREBYE L FEHHE
Lizf5®2. MFRIZ1. 3g/1045. $R{LBEIE122. 3CTH&
25 U'BMIERI (MS) i39. 9cNTHh- 1o

w2 7
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- B8 -
tris[2,2' -nethyl ene-bis(4,6-di-t-butylphenyl)]-trinethylol propane-
triphosphite, tris[2,2 -bis(4,6-di-t-butylphenyl)]- i
tri et hanol am ne-tri phosphite, tris[2,2"-bis(4,6-di-t-anylphenyl)]-
tri ethanol am ne-tri phosphite, tris[2,2"-nethyl ene-bis(4,6-di-t-
butyl phenyl )] -tri et hanol am ne-tri phosphite, tris[2,2' -nethyl ene-
bi s(4, 6-di -t - XQI9HMRS | )] -t ri et hanol ami ne-tri phosphite, tris[PCTAPI603028
et hyl i dene-bi s(4, 6-di -t-butyl phenyl)]-triethanol am ne- triphosphite,
tris[2,2" -ethylidene-bis(4,6-di-t-anyl phenyl)]-
triethanolanine-triphosphlte tris[2,2" -nmethyl ene-bis(4,6-di-t-
butyl phenyl)]-N, N , N '-tris(2-hydroxyethyl)isocyanurat e-

m&maaﬁ —&RET. FI/OABEHRBMBERT ) -8, TO

FrUoSFHBYMEXS I -2HVT, EBEM 240 (3) tALE
BT7oE LV EAKERYDEZREL. KEBEA2 TORGEANERML
2o

5 Bohf oV EAKEBEMOENEERL 0hicRT,
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triphosphite, and the |iKke. Exanpl es of the phosphoric anti oxi dant
are tetrakis[2,2'-

met hyl ene- bi s(4, 6-di -t-butyl phenyl)]-erythritol-tetraphosphite,
tetrakis[2,2 -nethyl ene-bis(4,6-di-t-butyl phenyl)]-

pentaerythritol -tetraphosphite, bis(2,4-di-t-butyl-6-

nmet hyl phenyl ) et hyl phosphite, bis(2,4-di-t-butyl-6-nethyl phenyl) -2

et hyl hexyl phosp‘Nét*’E’,“ s(2,4-di-t-butyl-6- nethyl phenyl) st ear%,ﬁ‘%{!{gg’%“ﬁ e,
2,4,6-tri-t-butyl phenyl -2-ethyl-2- butyl -1, 3- propanedi ol phosphite, and the

like. For [gleoﬁorrposi tions according to the present invention,
anti oxi dant's. ot her than the phosphoric antioxidants can be used so as to
acconplish the objects of the_present invention Exampl es of the
anti oxi dant are the well-knpwn phenolic antiox| Wt jadk#®hiio anti oxi dants
whi ch are used for 74°9 -927
| FREASITELI(B)>
BEENBE 7] d1/g) 2.8 2.8
E3o ol (g/8) 2.0 2.0
AR (vt%) 0.02 | 0.0

FlrEE(L <1y (0>
EIEHEE( 7] (dl/e) 34.0 -

2355 ! e/® 22.0 -~
AHERH*2 (wt%) 0.25 -
MBS Taty 2 (C)>
BEERElng) - @/ 2.8 2.8
s ol g/ 2.0 2.0
A I 2 (wt%) 0.02 0.02
WATR (1)
- BEEElrp) W/ 1.59 L17
AR H*2 (wt%) 43.9 40.9
EATIR (I)
ERIE(npe] (d1/g) 2.29 2.21
AR 2 (V%) 389 | 310
EATE ()
BEfHElnp3] (dl/0) 3.86 3.84
AR I32 (V%) 16.9 22.1
7ot @b BmAK
BaREIrp]  W@1/2) 2.25 2.39

oLy 3 BEAEERY
BEARElry] W/ 2.33 2.39
MR 7 (US) (cD 8.9 3.4
HEReRE ) 122.3 116. 3
¥FR 2% (8/105) 13 11
iR (g/1053) 1.4 1.1
DFR (8/105) 0.1 0o
HE x 1 : BB SR{LSYMIKRST 1 g 35709 4R RE)
*x2 : oLy (GO BESEERYPIC 5D 3HREEY
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pol ypr opyl ene conpositions. Exanples of the thio antioxidant include
di nyristyl thiodi propi onate, distearylthiodipropionate,
| auTyi stear yl't hi odi propi onate, dilaurylstearylthiodi propionate,

pentaerythritol-tetrakis(3-1aurylthiopropionate), dioctadecyldisulfide,

di stearyl t hi odi butyl ate, and the I|ike. These phenolic and thio
anti oxi dants can be used solely or in conbination wwth two or nore kinds
of phenolic amvoowidizst s. The content of those anti oxi FITVP26/43028use

is each 0.001 to 1.5 weight parts to 100 wei ght parts of the pol ypropyl ene
conposition, preferably 0.005 to 1 weight part, particularly preferably
0.01 to 0.5 weight part. For the conpositions according to the

present invention,

EHEH 2 5
EHH 1O L L EAGKEENES 0 ERY. BSOSO

LVCESUHEBEMES OBRYOHLETREL. 2, 6-Y~t -7+
N—p—-2bV~0. 1BRE. BLXUVRFTY U BRALYYILO,
5 1EEBNLZ2BA&L. BEWMERZ)2-F40mmoOMEEREEH
T230CKKTHERL, "Ly bELE, Ry McoWTEEHES
£11icxd, '
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stabilizers other than the above can be used so as to acconplish the

obj ects of the present invention. Exanpl es of the stabilizers include
a hal ogen scavenger. The hal ogen scavenger works to capture hal ogen
remaining as a residue of the catalyst in polypropylene contained in the
conposition. The use of the hal ogen scavenger inproves the conpositions of
the invention it of thermal stability, odors, hue, corr

resi st ance, meépﬂgiﬁ i stance and the |Iike. The halogéﬁﬁgﬁgﬂﬁﬂﬁ%rs
can be any of fatty acid netal salts, alkanoyl lactic acid netal salts,

al i phatic hydrof#ned netal salts, hydrotalcites, lithiumalum num

conpl ex hydroxi de salts, - 60 -
KM
25
FMES<E TtV 2(B)>
BB 7 8] (dl/g) 2.8
AHRREEFL (wt%) 0. 02
FRTEE(E P22 (A
EEREEL 7] /g 34.0
AR (wt%) 0.12
fImES R (C)>
EAREEL 7 ¢l dl/g) 2.8
il (wt%) 0.02

Tutir ) Bak
EEHE 7p] (d1/g) 1.89
7ty () B&EEEY
BdarsEing W/ 1.93

- IR T1(US) (cD 2.4

R LR T 119.8

NFR %91 (g/105}) 4.0

e @105 4.1

AN 174 ®/1043) 0.1
WE *1 : BRSBLAPRRGRLSY 1 g %47- 0 O4RE (D)
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met al oxi des, netal hydroxides, netal carbonates, netal aliphatic
phosphat es, epoxy conmpounds, aliphatic amnes, aliphatic amdes, hindered

antrte bUllpUUlIUb

amnotrTTazine conpounds, and the 1 ke. Exanpl es of

t he hal ogen scavengers include netal salts of aliphatic acids such as
acetic acid, propionic acid, butyric acid, valeric acid, a -nethyl butyric
aci d, hexanoic acid, sorbic acid, octanoic acid, 2-ethyl hexanoic acid,
nonanoi ¢ aci d, wodeg#m®i ¢ aci d, 9-deceni c acid, undecanoi ¢ aciRETARAEEEIY eni c
acid, lauric acid, linderic acid, nyristic acid, physeteric acid,
nyristoleic acid, palmtic acid, palmtoleic acid, hiragoic acid, stearic
acid, petroselinic acid, oleic acid, elaidic acid, cis-11- octadecenic
acid, vaccenic acid, linolic acid, a -eleostearic acid, .[err]

-el eostearic acid, HEHAIZ6acid, linolenic aC| d [err] - linolenic acid,

noroctic acid,

10
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25

stearldonlc acid, stearolic ac

EEA 1 OREICB VT, mﬁ?ii’ JxF VL /’i—ﬁ‘t‘i‘ﬁiﬁﬁ:{tﬂ
BOGFMEBE20. 248B%+0. 46 ERBXLARRRE L. 8
feRy oL U BBt oOWT, TROSIWET >0
(1) ZEDETHERSE (TEM) 8%

ZHRDNBFIHFHE (TEM) BEBBLUTOD TR -1z, TRV
v PROEM % ﬂﬁz OO0 CKBELEMTS VAT, 3NEORME
\50kg/cm-METT5ﬂﬁ7VXﬁBL\ﬁE50@®ﬁﬂ7
LRET3AM. 50kg/cm’ MEFTEE ¢, B3 1mmoik
REBRFZERLEL, BRBRFEEB. MV I U7k, TEMEBERICBY S
>b9zb&ﬁ5?6tbuRuo4mﬁmmémﬁﬁuxbﬁ¥§é
%ﬁotoRu04K%ﬁﬁyNa104(ﬁ%ﬂ%l%ﬂ N&) 0

Gg\RuClsonHZO(m%ﬂﬁliﬂ)O.18%%*10
mlmﬁﬁéﬁfﬁﬁbtoEﬁﬁﬂRnO4*ﬁﬁéﬁﬁ§ﬁWK#

HEE, ZEETCLSHMRELREBET > /. UBXRUTRKEE,

BOﬁi?%E%ﬁﬂotﬁ\ﬁtﬂ%é%étbtRuo4mﬁ&¢
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arachic acid, gadoleic acid, cis-11-eicosenic acid, arachidonic acid,

beheni ¢ aci d,
aci d,
aci d,
aci d;
aci d,

cetoleic.acid__erucic acid, brassidic acid, clupanodonic .
| i gnoceric acid, selacholeic acid, 4,8,12,15,18,21-tetracohexanic
cerotic acid,
salts of al kanoyl lactic acids such as dodecanoyl |actic

t et radodegcanoyl L actic acid, octadecanoyl lactic acid; S
of aliphatic hyﬂ?ﬁuéfg ﬁ@ﬁﬂk@ﬁﬁﬁ&

ximeric acid, nontanic acid, nelissic acid, |umequeic

i ds such as glycollic acid, lactic acid,

hydracrylic acid, a -hydroxybutyric tartronic acid, glyceric acid, malic

aci d,

61 -
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racem c acid, citric acid, 2-hydroxytetradecanoic acid, ipurolic acid,

2- hydr oxyhexadecanoi c acid, jalapinolic acid, juniperic acid, anbrettolic
acid, 9, I0, I6-1ri hydr oxyhexadeceni ¢ acid, 2Z2- hydroxyoctadecanoic acld,

12- hydr oxyoct adecanoi ¢ acid, 18- hydroxyoctadecanoi c acid,

9, 10- di hydr oxyoct adecanoi c acid, ricinoleic acid, kamolenic acid, licanic
acid, 22- hydroxydocosanic acid or cerebronic acid; netal alicyclic

car boxyl at es swow7a4n2sret al napht henates; netal aromatic car bRGH/IF26/83928
derived fromaromatic carboxylic acids such as benzoic acid or
p-t-butyl-benzoic acid; netal alicyclic hydroxylates derived from
alicyclic hydroxy acids such as hydroxy naphthenic acid; netal aromatic
hydr oxyl ates derived from aromatic hydroxyligzacid uch as salicylic acid,
m hydr oxy benzoi c-adi RMB hy@ @xQ p&dkvrcl Qci'd 2r03, 5{di at dbdtsyle- ¢-Ihydl iy

benzoic acidi 2 WS R RENo R T CR) Y B re s~ TR
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l'i thi um al um num conpl ex hydroxide netal salts of basic alum num [ithium
hydr oxy carbonate hydrat e~and-basic alum num|lithium hydroxy sulfate
hydrate; netal oxides; netal hydroxides; nmetal carbonates; and netal

phosphat es.

Exanpl es of netal salt of aliphatic phosphate are (nono-,

or di-m xed) hexyl phosphate, (nono, dim xed)octyl phosphate, (nmono-, or
di - m xed) 2- ethﬁb + sbosphate, (mono-, or di- mxed)decyl phog@hah6esozs
(mono-, or di d§ auryl phosphat e,

- 62 -

(mono-,

or di-m xed)nyristyl phosphate, (nono-, or di-

m xed) pal m tyl phosphate, (nono-, or di-m xed)stearyl phosphat e,
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(mono-, or di-m xed)ol eyl phosphate, (nono-, or di-

m xed) | i nol ei.cphosphate, (nono-, or di-m xed)linol eyl phosphate, (nono-, or
di "W xed)docosyl phosphat €, (nono-, or di- m xed)erucyl phosphate, (nono-,
or di-m xed)tetracosyl phosphate, (nono-, or di-m xed)hexacosyl phosphat e,
(mono-, or di- m xed)octacosyl phosphate, and the |iKke. Exanpl es of
netal salt of aromatic phosphate are bis(p-t- butyl phenyl)phosphat e,

mono( p-t - but ylwaemdtphosphate, 2, 2' - PCT/JP96/03028

met hyl ene- bi s(4, 6-di -t-butyl phenyl ) phosphate, 2,2'-nethyl ene-

bi s(4, 6-di -t -anyl phenyl ) phosphate, 2,2'-ethylidene-bis(4,6-di-t-

but yl phenyl ) phosphate, 2,2'-ethylidene-bis(4,6-di-t- anylphenyl)phosphat e,
and the liKke. Further exanples are tribasic sulfate, hydrazone,

T e e mid By Simcd dukiae Loy
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bi sphenol A, triglycidylisocyanurate, epoxidation soybean oil, epoxidation
| inseed oil, epoxidation-castor oil and the |like: and hydroxyl am ne:

Exanpl es of aliphatic amine are octylam ne, laurylamne, nyristylam ne,

pal mtyl am ne, stearylam ne, oleylamne, cocoam ne, tallowam ne, soyam ne,

N, N- di cocoani ne, N,

N- - 63 -

di tal | owam ne, %{l\%al yam ne, N-lauryl-N, N-di net hyl am ne, N
ﬂ} ) PCT/JP96/03028

nyristyl-N, N-di

ne, N-pal mtyl-N, N-di net hyl am ne, N

stearyl - NN-di et hyl am ne, N-cocoa-N, N-di met hyl am ne, N-tall ow

N, N- di met hyl am ne,

N-soy- N, N-di net hyl am ne, N-nethyl-N, N-

u&%%ﬁi&ﬂié&ﬂgﬁiﬁbféﬁmﬁéﬁf(312)0:
OHEELRIZ. RKEE2BT3RAREP 7o -—RESIKEVWTEH &
oo COEWBRINNrEY PHOBTFRENMEPP, 744/ <
~ZHicbB5hd, LALENS, XLI/ORY oL L HMRY TR
BEASOCNBEVERTH B,

UED@ED, kEPP. 5% APP, 7097 PPicMboTEL

FRIFUV U EZ2BUTFHEBEEMBERMLEVWIS L 27EK3PPL
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di tal | owam ne, N-nethyl-N, N-di cocoam ne, N-oleyl-1,3- diam nopropane,
N-tall ow 1, 3-di am nopropane, hexanet hyl enedi anmi ne, and the |iKke.

Exanmptes—of ammoni um chlorirde are N-Tauryl-N N, N
tri met hyl ammoni unchl oride, N-palmtyl-N N, N trinethylamoni unchl oride,

N-stearyl -N, N, N-

tri met hyl ammoni unchl ori de, N-docosyl-N N, N

tri met hyl ammoni unthl ori de, N-cocoa-N, N, N trinethylanmoni unchl ori de,

N-t al | ow N, N, Mo 9t/14723et hy| amoni unthl ori de,

PCT/IP96/03028

N-soy-N, N, N-trinet hyl anmoni unchl oride, N, N,

N-triethyl-Nbenzyl ammoni unchl oride, N-lauryl-N, N-dinethyl-N

benzyl anmoni unchl oride, N-nyristyl-NN-di nethyl-N benzyl anmoni unthl ori de,
N-st earyl - N, N-di net hyl -N-  benzyl ammoni unthl ori de, N-cocoa- N, N-di net hyl - N-
benzyl ammoni unchl ori de, N, N-di ol eyl - NN- di rigtsRyd #8bni unchl ori de,

N, N- di cocoa- N, N- di net hyl ammoni unthl oride, N, N-ditallow N, N
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di met hyl anmoni unt

hl oride, N, N-diiso-N, N-di nmethyl ammoni unthl ori de,

N, N- bi s(2- hydroxyet hyl)-N-l.auryl - N- et hyl anmoni unthl ori de, N, N

bi s(2- hydr oxyet hy
hydr oxyet hyl )-N-o
- 64 -

bi s(pol yoxyet hyl e

bi s( pol yoxyet hy\@

bi s( pol yoxyet hyl e
bi s(pol yoxyet hyl e
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| ) - N-st earyl - N-net hyl anmoni unchl ori de, N, N-bi s(2-

| eyl - N- et hyl anmoni unchl ori de, N, N-bi s(2-

hydr oxyet hyl ) - N- cocoa- N- net hyl anmoni unchl ori de, N, N-
ne)-N- | auryl - N-net hyl ammoni unchl ori de, N, N- JP96/030:
ﬁ%’%‘-’ﬁf— st earyl - N-net hyl ammoni unthl ori de, N, N Pt 28
ne) - N-ol eyl - N- net hyl anmoni unchl ori de, N, N

ne) - N- cocoa- N- net hyl ammoni unthl oride, and the 1iKke.
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Exanpl es of betaine are N, N-bis(2- hydroxyethyl)lauryl am nobet ai ne,
N, N-bi s(2- hydroxyethyl)tridecyl am nobetai ne, N, N-bi s(2- _ _

hydroxyethyt)myrTsSTyanm nobet ai ne, N, NFbrs(2-
hydr oxyet hyl ) pent adecyl am nobet ai ne, N, N-bi s( 2-
hydr oxyet hyl ) pal m tyl am nobet ai ne, N, N-bi s(2-

hydr oxyet hyl ) st ear yl am nobet ai ne, N, N-bi s(2-
hydr oxyet hyl ) sk@®yinamsnobet ai ne, N, N- bi s(2-

PCT/IP96/03028

hydr oxyet hyl ) docosyl am nobet ai ne, N, N-bi s(2-
hydr oxyet hyl ) oct acosyl am nobet ai ne, N, N-bi s(2-
hydr oxyet hyl ) cocoam nobet ai ne, N, N-bi s(2- hydroxyethyl)tall owam nobet ai ne,

and the |ike.

hexanet hyl enet et ram ne: al kanol am ne such as

triethanol anine, 1t0ii dobr@padol GHEINEE Srid AEINE ¥ i 75 I SE{H <D b R EEAS, K
hydr oxyet hyl ) am ne _are N- (2-hydroxyet hyl )| nin -
hgdr Qx§et hgl gt ri Mﬁﬁﬁ‘ﬁ(&? W\&-@'—ﬁ&d%é%téﬁ%ﬂ‘s;ﬁ%%&‘:ﬁﬁ@@* V74
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hydr oxyet hyl ) pent adecyl am ne, N (2-hydroxyethyl)pal mtylamne, N

(2- hydroxyethyl)s
- 65 -

tearyl am ne, N-(2-hydroxyethyl)ol eyl am ne, N-(2-
hydr oxyet hyl ) docosyl am ne,

N- ( 2- hydr oxyet hyl ) oct acosyl am ne, N-(2- hydroxyet hyl)cocoani ne,
N- ( 2- hydr oxyet hyl )tal | owam ne, N-nethyl-N  (2-hydroxyethyl)lauryl am ne,

N-met hyl -N-(2- _h

hydr oxyet hyl ) m¥Q

droxyet hyl )tridecyl am ne, N nethyl-N(2-
P,

ne, N-methyl-N-(2- hydroxyethyl) pent g&g@fﬁ‘éoﬁ?"ﬁe,

N-nmet hyl - N-(2- hydroxyet hyl )pal mtyl am ne, N nethyl-N(2-
hydroxyet hyl ) st earyl am ne, N-methyl-N-(2-hydroxyethyl)ol eyl am ne,
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N- net hyl - N- ( 2- hydr oxyet hyl) docosyl am ne, N-nethyl-N-(2-
hydr oxyet hyl ) oct acosyl am ne, N-nethyl-N-(2- hydroxyet hyl)cocoani ne,

N-Trethyt=N(Z-hydroxyet hyl)tal T owam ne, and the |1ke. Exanpl es of
N, N- bi s(2- hydr oxyet hyl )al i phatic am ne are N, N
bi s(2- hydroxyet hyl )l auryl am ne, N, N-bis(2- hydroxyethyl)tridecylam ne,

N, N- bi s(2- hydroxyet hyl ) nmyri styl am ne,
N, N- bi s(2- hydrwowaadrys ) pent adecyl ami ne, N, N-bi s(2-

PCT/JP96/03028

hydr oxyet hyl ) pal m tyl am ne, N, N-bi s(2-hydroxyet hyl) st earyl am ne,

N, N- bi s(2- hydr oxyet hyl ) ol eyl am ne, N, N-bi s(2- hydroxyethyl)docosyl am ne,

N, N- bi s(2- hydroxyet hyl ) oct acosyl am ne, N, N-bi s(2-hydroxyet hyl)cocoam ne,

N, N-bi s(2- hydroxyethyl)tall owam ne, and the |ike. Mono- or di-ester of

N, N bi s(2- hydr ox@#i§fliop & pinarile *a6i.n@ land53l i PHRO g EIEEFFIUTH ed BRUEIL

acid, nyristic acid, _palnitic acid, stearic_acid, ei ¢ I d,. behenic
acid, erucic acid, 6aRd3EBRE kel IMPDE LoP 1 ¥ (SL) Eé?ﬁﬁﬁﬁ%o
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- 66 -

am noet her are pol yoxyet hyl enel auryl am noet her,

pol yoxyet hyl enest ear yl am noet her, pol yoxyet hyl eneol eyl am noet her,

pol yoxyet hyl enecocoani noet her, pol yoxyet hyl enet al | owam noet her, and the
| i ke. Exanples of diam noalkyl are NN, N ,N -tetra(2-

hydr oxyet hyl ) -1, 3-di am nopropane, N,N,N , N -tetra(2-hydroxyethyl) -

1,6-dianinohexqg

AUyl =N, N, N -tris(2-hydroxyethyl)-1,3- perinocn3nzs

di am nopr opane, ﬁ?gﬁiaryl-N,N',N'-tris(2-hydroxyethy|)-1,3-

di am nopr opane,

N-cocoa-N, N , N -tris(2-hydroxyethyl)-1,3- diam nopropane,

Ntallow N, N ,N -tris(2-hydroxyethyl)-1,3- diam nopropane,
N, N-di cocoa-N , N - bi s(2- hydroxyet hyl)-1, 3-
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di am nopr opane,
di am nopr opane,

N, N-ditall ow N, N -bis(2-hydroxyethyl)-1, 3-
N-coco-N, N -, N -tris(2-hydroxyethyl)-1, 6- diam nohexane,

Ntattow N N—T N

=TTTS(2Z-hydroxyet hyl)-1,6- di am nohexane,

N, N-di cocoa-N , N - bi s(2-hydroxyethyl)-1, 6- diam nohexane,

N, N-ditall ow N, N -bis(2-hydroxyethyl)-1,6- diam nohexane, and the |ike.
Exanpl es of aliphatic amde are oleic acid am de, stearic acid am de,
eruci c aci d anvelezndmheni c acid anmi de, nontanic acid amni de, PCTAP96/03028
N-stearyl stearic acid amde, Noleyloleyic acid amde, N stearyloleic
acid amde, Noleylstearic acid amde, N stearylerucic acid am de,

N-ol eyl pal mtic acid amde, N,N - nethylene-bis-lauric acid am de,

N, N - met hyl ene-bis-nyristic acid am de, N, N -nethylene-bis-palmtic acid

am de, N, N - mﬂwmm}@ﬁﬁgﬂﬁ@@ﬂ&&wﬁ%h%»kﬂt% B i dic

N, N - net hyl ene- blsgstear
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met hyl ene- bi s-12- hydroxystearic acid amde, N, N -nethylene-bis- oleic acid
am de, N, N -nethyl ene-bi s-behenic acid am de, N, N - nethyl ene-bis-erucic
acid amde, N,N -nethyl ene-bis-nmontanic acid ani de,

N, N - et hyl ene-bis-lauric acid am de, N, N -ethylene-bis- nyristic acid

am de, N, N -ethylene-bis-palmtic acid amde, N/ N -

et hyl ene- bi s- pal m c acid amde, N, N -ethylene-bis steari uzﬁ,b' gnﬂﬂm de,
N, N - et hyl ene- g\"?’i@"ﬁ%droxyst earic acid amde, N, N - ethyl eﬁPe- I'S-olelc
acid am de, N, N -ethyl ene-bis-behenic acid amde, N, N -ethyl ene-bis-erucic

acid amde, N, N -ethyl ene-bis- rmnt an| c acid am de,
N, N - hexanet hyl ene- bi s- st ear am de, hexanet hyl ene- bi s-oleic acid

s ﬁﬁ““%%%%bfﬁ%%&%n?%'%“1%%a%%%%%%%6&u
747 (A) 2BBLRILAWMBERS 1 g%xb0. 01g~5, 0
00 g ER &S 3 TMEMRL Gt) BEATIRERS
c) RVF V74> (B) BLKURIFVZ1 2 (A) 2BBEEBAL
5 AUMBRSICHABEEIARICLIBOALFL T4 () BEH
FRESCHMBOEETIC, BRE2~1204 L7+ v %% (3t) &
SEXUIHRAEL 2BMOAL 74 > () BESHMERMONES
29. a) DB LEHF I LAMESCEBLELAYMBRS . B
10 BEREFlIEAcHLO. 01~1, 000€L0RME (1991
ERR) B1k. H2K. 81 2B LUS 1 3KCET3&MEOE3

BhroBRENSBOFRERE(IEY (AL1) BLUEBLERT -

1ELIEHLO~500ELDOBTFHESL (E1) DEAEDENILL
5RYAV T4 VUERMBOEETIZ,. AL74 % (G) B E
15 T, 135COF by U pTRIEL-BEEEE (2] B15d1 /¢
XD/PhEVRYVFI VT4 Y (B) 2B SRILAVMBES 1 g4~
0. 01g~100g&ERIEZ2FM GL) BATE. ThickE + L
74 0% () EAIHET. 135COF 5y o hTREL-EEHK
BEln]l»H15~100d1/gTHsRUd1L742 (A) 2EBS
20 RICAYMBES12%7200. 01g~5, 000 gERXESTFH
EHEL Q) BEAIRE2E8S, RVAV 74>y (B) BXUHRYF LT
17 (A) 2BBSRILEPMERF ARSI EIFELIDESL
FV7 4y (3R BERATRISELME.
b) FBEE/ILBEPORBEEBRTIENIIHLALVZ 4 » (3)
25 BEATHREECHEPCEILISGROFTREREILEY (ALL) L
D& 0. 05~5, 000 LoElIE (199 14K B1 K.

126

* € L M s =x



di ol eyloxalic acid am de, N, N -distearylsuccinic acid amde, N N -
di ol eyl succinic acid amde, N, N -distearyladipic acid amde, N, N -

dioteytadipic actd—am de, N, N -di stearyl sebacic acid amde, N, N -

di ol eyl sebacic acid am de, and the I|iKke. Exanpl es of aliphatic am de
are N, N-bi s(2- _

N, N- bi s(2- hydroxyet hyl )tridecyl am de, N, N-bi s(2-hydroxyethyl)nyristyl

ami de, N, N-bi s@9mlpsr oxyet hyl ) pent adecyl ami de, N, N-bi s(2- PCT/IP96/03028
hydr oxyet hyl ) pal m tyl am de, N, N-bi s(2-hydroxyethyl)stearyl am de,

N, N- bi s( 2- hydr oxyet hyl )ol eyl am de, N, N-bi s(2- hydroxyethyl)dococyl am de,
N, N- bi s(2- hydroxyet hyl ) octacocyl am de, N, N -bi s(2-hydroxyethyl)cocoanm de,

N, N bi s( 2-
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hydr oxyet hyl ) | auryl am de,
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hydr oxyet hyl )tal | owam de, and the |ike. Exanples of pol yoxyal kyl ene of
aliphatic am de are polyoxyethyl enel auryl am deet her,

pol yoxyet hyl enest earyl am deet her, pol yoxyet hyl eneol eyl am deet her,

pol yoxyet hyl enecocoani deet her, pol yoxydet hyl enet al | owani deet her, and the
like. Exanpl es of a hindered am ne conpound are 4-hydroxy-2, 2,6, 6-

t et ranet hyl pi per| di ne
1- benzyl - 4- hydr¥QyVH

1- aryl 4- hydr oxy-2, 2,6, 6- tetranethyl prgmgﬁ,
755 t et r amet hyl pi peri di ne,

1- (4-t-butyl - 2-butenyl)- 4- hydroxy 2,2,6,6- tetranethyl pi peridine,
4- st ear oyl oxy-2, 2, 6, 6- tetranethylpiperidine, 4- et hacryl oyl oxy-1, 2, 2, 6, 6-
pent anet hyl pi peri di ne, 1- benzyl 2,2,6,6-tetranet hyl -4- piperidyl nal eate,

bi s(2, 2, 6, 6- tetramétgyl er|?¥é9§l£%?%fﬂ{ rF o BMESEE-IIZFL
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bis(1, 2, 2,6, 6-pentanet hyl -4-pi peridyl)succinate, bis(2,2,6,6-
tetranet hyl - 4- pi peri dyl ) adi pate, bis(2,2,6,6-tetranethyl-4-

pi peridytjTtevacare, bis(2Z, 2, 6, 6-tetranet hyl - 4-pi peri dyl)fumarate,
bis(1,2,3,6-tetranethyl -2, 6-diethyl-4-piperidyl)cevacate, bis(1-
aryl-2,2,6,6-tetramet hyl - 4-pi peridyl)phthal ate, bis(1,2,2,6,6-

pent anet hyl - 4- pi peri dyl )cevacate, 1,1 -(1, 2- ' '

et hanedi yl ) bi SWG9B4BS5-t et r anet hyl pi peri azi none), 2-net hyl - 2PCTAPI6/03028
(2,2,6,6-tetranet hyl -4-piperidyl)imno-N(2,2,6,6-tetranethyl -4-

pi peri dyl) propi oneam de, 2-nethyl-2-(1, 2, 2,6, 6-pentanetyl -4-
peperidyl)imno-N (1, 2, 2, 6, 6- pent anet hyl - 4-

- 69 -
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pi peridyl) propi oneam de, 1-propargyl-4- [err] -cyanoethyl oxy-2, 2,6, 6-
tetranet hyl pi peri dine, 1l-acetyl-2,2,6,6-tetranethyl-4-piperidyl- acetate,
trinellitic acid-tris(2,2,6,6-tetranethyl-4- piperidyl)ester,

1-acryl oyl - 4- benzyl oxy-2, 2,6, 6- tetranethyl pi peridine,

bis(1, 2, 2,6, 6-pentanethyl-4- piperidyl)di butyl nal onat e,

bis(1, 2, 2,6, 6-pegnt yl -4-  piperidyl)di benzyl - mal onat e,
bis(l,2,3,6-tet§@ﬁ@5§é€-2,6-diethyl- 4-pi peri dyl ) di benzyl - mal ohatae oo
bis(1, 2, 2,6, 6-pent anet hyl - 4- '

pi peridyl)-2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-n-butyl mal onate, and the .
i ke. Exanpl es of a hindered am ne conpound are bis(2, 2,6, 6-

L?;E??gfgyg:g:BLﬁf;k§¥*§;%i§yﬁb@$$§§%§gi1.?]undecane-S,S- di car boxyl at e,
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1, 3-di oxacycl ohexane- 5, 5-di carboxyl ate)], bis(2,2,6,6-tetranethyl -
4-piperidyl)-2-[1-nethylethyl[1, 3- dloxacyclohexane 5,5- dicarboxylate]],
1,2=bisfZ, 2 -[bis(Z, 2,6, o-tetranet hyl -4-

pi peridyl)-2-methyl -1, 3-di oxacycl ohexane-5, 5-di car boxyl ate] ],
bis(2,2,6,6-tetranethy|-4-piperidyI)-2-[2-(3,5-di-t-butyl-4-

hydr oxyphenyl)] et hyl - 2-met hyl - 1, 3- di oxacycl ohexane- 5, 5- di car boxyl at e,

bi s(2, 2, 6, 6-t swo swsatasy| - 4- pi peridyl)-1, 5- PCT/IP96/03028
dloxasp|r0[5 11] hept adecane- 3, 3-di car boxyl ate, and the |ike.
70 - Exanpl es of a hindered am ne conpound are

hexane 1',6" -bis-
(4 carbanDonxy 1-n-butyl -2, 2,6, 6- tetranethylplper|m|18 t ol uene-
4 bi S(4- car bakoy BAMBIE R Bty L- O IREFFORE S 1 REEETIHEBRA

RSV THIZERES 2BROF LV 74~ (Gt) BEARMBEONE
P33
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t et r amet hyl pi perydi ne), dinethyl-bis(2, 2,6, 6-
t et ranet hyl pi peri di ne-4-oxy)-sil ane, phenyl-tris(2, 2,6, 6-

t et ramet hyl pi peri di ne-4-oxy)-silane, tris(1-propyl-2,2,6,6-
tetramet hyl - 4- pi peri dyl)-phosphite, tris(1l-propyl-2,2,6,6-
tetramet hyl - 4- pi peri dyl ) -phosphat e, phenyl-[bis(1,2, 2,6, 6-
pent anet hyl - %mg-;zgyl )] - phosphonate, tetrakis(2, 2,6, 6- PCT/IP96/03028
tetramet hyl - 4-piperidyl)-1, 2,3, 4-butanet etracar boxyl ate,
tetrakls(12266pentarrethyl 4-piperidyl)-1, 2,3, 4-

but anet et racar boxyl ate, tetrakis(2,2,6,6-tetranethyl-4-pi &2uyl ) -

1, 2, 3, 4- but anet et r agarboxvl i ' m de,..tetrakis(1, 2, 2,6, 6-

pent anet hyl - 4- pi peri e racarboenam de, and the |like.
Exanpl es of a hi ndef 5 - 2- di Butyl ani no- 4, 6-

bi s(9-aza- 3- et hyl - -¢h ‘oxaspi ro[ 5. 5] 3-
undecyl net hoxy) - s-t ‘bi s(9-aza- 3-ethyl :
8,8,9, 10, 10- pent anet§ undecyl met hoxy) - s- i

(oe]

I

0.2um

PE/n¥a-i
oP o
9
[

PESXS

PESXS5
=
S

PEYQUzx—a

FIG. 2
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triazine, tetrakis(9-aza-3-ethyl-8, 8,10, 10-tetranethyl -1, 5-
di oxaspiro[ 5. 5] -3-undecyl nethyl)-1, 2, 3, 4- but anet et r acar boxyl at e,

tetrakis(9-aza-3-ethyl -8, 8,9, 10, 10- pent anet hyl - 1, 5-
di oxaspi ro[ 5. 5] - 3-undecyl net hyl ) -1, 2, 3, 4- but anet et r acar boxyl at e,
tridecyl.tris(2,2,6,6-tetramethyl-4-piperidyl)1l, 2,3, 4-

- 71 - net et r acar boxyl at e,

tridecyl.tri Szvi)gmz‘ﬁ% 6- pent anet hyl - 4- PCTITROG/03028
pi peridyl)1, 2,3, 4-but anet etracar boxyl ate, di(tridecyl)

bi s(2, 2, 6, 6-tetranet hyl -4-piperidyl)1,2,3,4- butanet elk24@ boxyl at e,
di (tridecyl) bis(1lg ¢ D st NS i v e

pi peridyl)-1,2, 3, 4- 2 '

FIG. 3

0.24m

FIG. 4
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oxa- 3, 20-di azadi spiro[ 5. 1. 11. 2] henei cosane-21-one, 3,9-bis[1, 1-
di methyl -2-{tris(2,2,6,6-tetranethyl -4-

pi peridyl oxycar bonyl) but yl car bonyl oxy}ethyl [-2, 4,8, 10-
t et raoxaspi ro[ 5. 5] undecane, 3, 9-bis[1, 1-di nethyl - 2-
{tris(1, 2, 2, 6, 6-pent anet hyl - 4- '

pi peri dyl oxycar bonyl ) but yl car bonyl oxy}et hyl] -2, 4, 8, 10-
t et raoxaspi r o[ WOFFMY@ECcane, and the |ike. Exanpl es of #POIIRIGAINS
am ne conpound are poly(2,2,6,6- tetranethyl-4-piperidylacrylate),
poly(1,2, 2,6, 6-pentanethyl -4- piperidylacryl ate),
poly(2,2,6,6-tetranethyl-4- piperidyl nethacryl ate),

poly(1, 2, 2,6, 6-pentanet hyl -4- piperidyl nethacryl ate),
poly[[bis(2,2,6,6-tetranethyl-4- piperidyl)itaconate][vinylbutylether]],
poly[[bis(1,2,2,6,6- pentanethyl-4-piperidyl)itaconate](vinylbutylether]],
pol y[[bis(2,2,6,6-tetranethyl-4- piperidyl)itaconate][vinyloctylether]],
pol y[ [ bis(1, 2, 2,6, 6-
RMS
10 E
230
105L

104;

oy
Q
w

E OHMS-PP PEQAEX o-0-2A
[ AHMS-PP PEQ24% o o
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pent anet hyl - 4- pi peridyl)itaconate][vinyloctylether]],

di met hyl succi nat e- 2- (4- hydroxy-2, 2, 6, 6- tetranmet hyl pi peridyl)ethanol
condensation products, and the Iike. -72-
Exanpl es of a hindered am ne conmpound are

pol y[ hexanet hyl ene[ (2, 2, 6, 6-tetranet hyl - 4-pi peridyl)imno]],

pol y[ethyl ene[[ 2, 2, 6, 6-tetranet hyl -'4- :
pi peridyl )i m VO BEMEet hyl ene[ (2, 2, 6, 6-tetranet hyl - 4-  pi per PEFHPINNS) | |
poly[[1,3,5-triazine-2,4-diyl][(2, 2,6, 6-

tetramet hyl - 4- pi peri dyl )i m no] ] hexanet hyl ene[ (2, 2, 6, 6-tetranet hyl -
4-piperidyl)imno]], poly[[6-(diethylimno)-1,3,5-triazine-2,4-

G(-a)
[dyn/cm?2]

w [rad/s]

FIG. 6
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diyl][(2,2,6,6-tetramethyl -
pi perldyl)lmno] hexanet hyl ene[[2 2,6, 6- tetrarrethyl 4- piperidyl)imno]],
poryf[6-[(Z-ethylThexyl)imno]-1, 3,5-tri azi ne-
2,4-diy|][(2,2,6.6-tetrarrethy|-

pi peridyl )i m no] hexanet hyl ene[ (2, 2, 6, 6-tetranethyl-4- piperidyl)imno]],
poly[[6-](1,1,3,3-tetranethyl butyl)imno]-

1,3,5-triazi rwod74478 yl [ (2, 2, 6, 6-t et ranet hyl - 4- PCT/JP96/03028
pi peridyl )i m no] hexanet hyl ene[ (2, 2,6, 6-tetramethyl -4- piperidyl)imno]],
pol y[ [ 6- (cycl ohexyl i m no)-1, 3,5-triazine-2, 4-
diyl][(2, 2,6, 6-tetranethyl -

pi peridyl )i m no] hexanet hyl ene[ (2, 2,6, 6-tetramethyl -4- piperidyl)imno]],
pol y[ [ 6- nor phol i no-1, 3,5-triazine-2,4- diyl][(2,2,6,6-tetranethyl-
pi peridyl )i m no] hexanet hyl ene[ (2, 2, 6, 6-tetranethyl-4- piperidyl)imno]],
pol y[[ 6- (butoxyimno)-1,3,5-triazine-2,4- diyl][(2,2,6,6-tetranethyl-

HMS-PP
PE:0.46 7
HMS-PP
1 PE:024v;
(o) Conv.PP
’_\N
h 5
=c
z3
1
31 2l sl .
1010-2 101 100 101
Trs-1]
FIG. 7
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p| per| dyl')i m no] hexanet hyl ene[ (2, 2, 6, 6-t et ranet hyl -
pi peridyl)imno]],

pOIyﬂl I3 3-Tetramernyl putyr Joxyl - L, 3, o-
triazine-2,4-diyl][(2, 2,6, 6-tetranethyl -4-
pi peridyl )i m no] hexanet hyl ene[ (2, 2, 6, 6-tetranethyl-4- piperidyl)imno]],
and the |ike.. Exanpl es of a hindered am ne conpound are
pol y[ oxy[ 6- [ ( lwo 9714725 PCT/IPO6/3028
pi peridyl)-1,3,5-triazine-2,4-diyloxy-1,2-ethanediyl][(2, 2,6, 6-
tetramet hyl - 3-oxo-1, 4-pi peridyl)-1,2-ethanediyl ][ (3, 3,5, 5-

‘tetranmet hyl - 2-oxo-1, 4-pi peridyl)-1,2-ethanediyl]], poly[oxy[6-
[1,1,3,3-tetranmet hyl butyl)imno]-1,3,5-triazine-2,4-diyl oxy-1, 2-

500,000
190°C
0.4(S-1]

200,000
= 100,000F
£ 50,000
3R
ps
71 20,000+
=

. a
S 10,0001
> [
3 [
0 "

5.000

. 2.000 2.1 222 1 M WY 1 —
02 05 | 2 5 10 20 30
MFR
HMS—PP n{®~+LCB-PP RAPP
- —t— —
FiG. 8

6/11



ethanediyl][(2,2,6 o 6-tetranet hyl - 3-oxo- 1, 4-pi peridyl)-1, 2-

ethanediyl ][ (3,3,5,5-tetranet hyl - 2-oxo-1,4-piperidyl)-1,2- ethanediyl]],
pol y[[ 6-[ (et hyl acetyl)l m no] 1,3,5-triazine-2,4-
diyl][(2,2,6,6-tetramethyl -

pi peridyl )i m no) hexanet hyl ene[(2, 2,6,6-tetramethyl -4- piperidyl)imno]],
poly[[6-[(2, 2, 6, 6-tetranet hyl -4-

pi peri dyl) but yWQWﬂO"]ZS 1,3,5-triazine-2,4-diyl][(2, 2,6, 6- PCT/JP96/03028

t et ramet hyl - 4- pi peri dyl )i m no] hexanet hyl ene[ (2, 2, 6, 6-t etranet hyl -
4-piperidyl)imno]], and the like. Exanpl es of a hindered am ne

conpound are 1,6,11-tris[{4,6- .
bi s(N-butyl-N-(2, 2,6, 6-tetramnet hyl -4-pi peridyl)amno)-1, 3, 5-
triazine-2-yl}am no]undecane 1,6,11-tris[{4,6- bls(N-butyI

(1,2, 2, 6, 6- pent amet hy! - 20QiQ08rdyHam o —t—=—5—tTtazrrme—o=
yl}am no]undecane 1,6,11-trig4[{4, 6-bis(N-octyl-N(2, 2,6, 6-
t et ranmet hyl - 4- pi peri dyl )am no)-1, 3, 5-tri azi ne- 2- 0_4[5-]]
100,000
= 50,000
> 3
R
oy
7 20,000
B
o
~
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(@)
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HMS -PP nq4®>+LCB—PP #/FPP
—a— —— —

. FIG. 9

7/11



- 74 - yl } am no] undecane,

1,6,11-tris[{4,6-bis(Noctyl-N (1,2, 2,6, 6-

pent anmet hyl - 4- pi peridyl)am no)-1, 3,5-tri azine-2- yl}am no]undecane, '
1,5,8,12-tetrakis[4, 6-bis(N (2,2, 6-6-

tetramet hyl - 4- pi peridyl)-butylam no)-1, 3,5-triazine-2-yl]-
1,5,8,12-tetraazadodecane, 1,5,8, 12-tetrakis[4,6-bis(N(1,2,2,6,6-

pent anet hyl - 4- pWO@TM4¥9$ ) - but yl ami no) - 1, 3, 5-tri azi ne-2-yl]- PCT/JP96/03028
1,5,8,12-tetraazadodecane, and the |ike. - Exanpl es of an am notri azine
conpound are 2,4,6-triamno- 1,3,5-triazine, 2,

4-di am no- 6-net hyl -1, 3,5-tri azine, 2,4-diamno- 6-phenyl-1,3,5-triazine,
1, 4-bis(3,5-diam no-2,4,6- triazinyl)butane, 3,9-bis[2-(3,5-dian no-2,4, 6-

104 |
—~r HIMONT LCB-PP
R Y
| ‘& 103
=eo
=c  HMSPP
© g 102 K PE:0.46%

10! HMS-PP

PE:Q24 7

10_‘[ EPEPETYPN PPV S WP e T S A B ARIA PP O SR T
102 10-! 100 107 102 108 104
timel(s]
FiG. 10
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triazaphenyl)ethyl]-2,4,8,10-tetraoxaspiro[5.5]undecane, and the I|iKke.
Exanpl es of netals for the above netal salts include |ithium sodium
pofassium nagnesium calcium strontium barium zinc or alumnum Those
metal salts can exist as a normal salt or basic salt. Exanples of
preferred netal salts include fatty acid netal salts, al kanoyl lactic acid
netal salts, aliphatic hydroxy acid netal salts, hydrotalcites, lithium

al um num. conpl woIM4RHxXi de salts, netal oxides, netal hydroxiREFSIP6/43028 |
carbonates, netal aliphatic phosphates, epoxy conpounds, aliphatic am nes,
al i phatic am des, hindered am ne conpounds, am notriazi ne conpounds or a
m xture thereof. Those hal ogen scavengers can be either alone or in

conbi nati ons of two ki nds or - 75 -
. RMS 106
5002%
105
104
TS
| & 103
= o
=c HMS PP
I §‘ 102 \< PE:046 %
\
101 HIMONT LCB-PP
100
Conv.PP
.Io_l_ PO ISPy SENEPURNIPTNPP ST S G e rre! B SI Srw PrTT) S Sy .u_.“d-
102 10! 100 01 102 103 104
timel[s]
FlG. 11
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nor e. The amount of the hal ogen scavengers for addition is 0.001 to
2 weight parts to 100 weight parts of the polypropylene conposition (PP)
as a conponent A, preferably 0.005 to 1.5 weight parts, particularly B
preferably 0.01 to 1 weight part. For the conpositions according to
the present invention, additives for polypropylene, other than the above
hal ogen scavengers, can be used so as to acconplish the objects of the
present invent MOP71ERANpl es of the additives include |ight SPRCRITR6HINE
netal deactivators, clarifiers, nucleating agents, lubricants, antistatic
agents, anti-fogging agents, anti-blocking agents, anti-dropping agents,
radi cal generators such as peroxide, flame retardants, flane retardant
assi stants, pignents,

LOG Viscosity

. (poise)
9
8
HMS-PP3  HMS-PP2

7
6 HMS-PP 1
5

NP WrrTy R ........l e aaaasl JAL.L.._.L
-1 0 2 3

LoG Time‘I (sec)

FIG. 12
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organic or inorganic anti-bacterial agents, inorganic fillers such as
talc, mca, clay, wllastonite, zeolite, kaolin, bentonite, perlite,

di at omaceous earth, asbestos, silicon dioxide, titaniumdioxide, zinc
sul fate, bariumsulfate, magnesiumsulfate, calciumsilicate, alum num
silicate, glass fiber, potassiumtitanate, carbon fiber, carbon bl ack,
graphite or netal fiber, coupling agents such as sil ane-based, titanate-
based, bor on- bWORI1473$ uni nat e- based or zirco al uni nat e- based PEHERIOZS -
agents, inorganic fillers treated with a surface active agent such as a
coupling agent and organic fillers such as wood neal, pulp, recycled
paper, synthetic fiber or natural fiber. -
76 -

LOG Viscosity
‘ (Wﬁgﬂ

FEPEPPTS SR G ST e, | st aasaal PURPETEPIPTY! |

o 0 1
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The obt ai ned pol ypropyl ene conpositions can be mxed with a variety of
additives or synthetic fiber if required. Exanples of the additives

i ncl ude antioxidants, ultraviolet.absorbers, antistatic agents, nucleating
agents, lubricants, flane retardants antl-blocking agents, colors,

organi c or inorganic f|IIers Afggerward, the conpositions are usually
subjected to heat treatnent, rﬁﬁthﬁﬁpﬁf%T&%ﬁfdlng Further, the
conpositions are shaped to granul -cut | ets and supplied to produce
a variety of nolded products. Exanpl es Her ei nafter the present
invention will be explained in further details wth reference to exanpl es

a0, corP oY, (MOl Fn compBEFHYS 4D HrblB bk BegblL e ™

SAME AND CATALYST FOR OLEFIN (CO-)POLYMERIZATION AND METHOD FOR

PRODUCING THE SAME

TECHNICAL FIELD

The present invention relates to an olefin (co-)polymer
composition and~a method for producing the same, and to a
catalyst for olefin (co-)polymer polymerizatioﬁ and a method for
producing the same. More particularly, the present invention
relates to.a preliminarily activated catalyst for 61efin-(co—)
polymerization which is obtained by causing a catalyst for
producing polyolefin having, as.a main compone#t, a transitional
metal compound catalyst component containing at least a titanium
compound to support polyolefin to be polymerized and polyolefin
having a high degree of polymerization and a method for producing
the preliminarily activated catalyst fdr olef%n (co-)

- polymerization, and to a catalyst for olefin tco—)polymerization
haviﬁg the preliminariiy activated catalyst as a main component,
and a polyolefin composition having high melt tension and high
crystallization temperature which uses the catalyst for olefin
(co-)polymerization, and a method for producing the same.

BACKGROUND OF THE INVENTION



exanpl es and conparative exanples are as follows. Further, in the
foll ow ng exanpl es and conparative exanpl es, pol ypropyl ene my be

abbrevi ated as PP, and polyethylene as PE. (1) Intrinsic viscosity
[[err]]: values of the limting viscosity in tetralin at 135 [err]C
measured with an Ostwal d's visconmeter produced by Mtsui Toatsu Chemnicals

!I'g(r:léi f)ﬁnil T | pr od&%:e(? @%%@ éfel?%ﬂ"%el sﬁlw\bﬂ#ggeq?gzﬁ%ﬂ%% a( :I\%/?l t
YA B8ty ety R Bunaightcbnall ISRARAST Botybingione o tp Like

Perkln El per,
gg excellent in mechanical. properties, chemical resistance and

the like and is very useful in respect of a balance of economy,
it has been widely utilized in every molding field. However, the
polyolefin has small melt tension and a low crystallization
temperature. For this reason, molding properties such as hollow
molding, foam molding, extrusion molding and the like are poor
and the high-speed productivity of a mold has limitations in
various molding methods.

A method for causing polypropylene to react with organic
peroxide and a crosslinking auxiliary agent in the melting state
(Japanese Unexamined Patent Publication Nos. 59-93711, 61-152754
and the like), a method .in which a low decomposition temperature
peroxide is caused to react with semicrystalline polypropylene in
the absence of oxygen to produce.polypropylene which has free end
long chain branch and does not contain gel (Japanese Unexamined
Patent Publication No. 2-298536) and the like have been disclosed -
as a method for increasing the melt tension and cfystallization
temperature of polypropylene.

A composition in which polyethylene having different
intrinsic viscosity or.molecular weight or polypropylene are
blended and a method for producing the same composition by

multistep polymerization have been proposed as another method for

.._2—



Ltd. of the tenperature indicating the maxi nrum val ue of the heat
absorption at the crystallization of a pol ypropyl ene conposition after
raising the tenperature fromroomtenperature to 230 [err]Cin the
tenperature rising condition of 30 [err]C /minute, nmaintaining the sane
tammaUMefm 10 m nutes, Immﬂngthetamaauueto-ﬂ)[eH]Cinthe

condi ti onyffapn é%{er ]tC\/JQEBPESsti@i%géx{E r%]s %lia ns 1 GATGE ikg', 10

m nut es, Tal SIng tenperature Cin e tenpera re r|S|ng

ot %s:)nl 3%%6;: éﬁgﬁﬁi?%&i:' o e @?ﬂgflﬂ?ﬁﬁ%gﬁ B, wighty,
Cani - [ s jof li‘i‘l’r&ﬁnﬁﬁ%?‘éimg .{'%Aeghtpm %?E‘éﬁsnéomo@ Woight "'

conp05|t|on wer e prepared b m Xin wei ght part of

2, 6- di - t -pParts -gf grdigaryngo MPIWE?%;‘P@ ©exruding; anPEedustadd @ 100
melght parts of polyolefin conposition, and melting and_m xi ng and then
peIIet|2|t@mpenatunalmha0&t1336QP@1r$Q:QWthighereﬂbﬂndérmﬁéﬁlngyRQlﬁdr@md

equal to or lower than 210°C (Japanese Examined Patent
Publication No. 61-28694), a method of preparing an extrusion

'.sheet made of polypropylene wﬁich is obtained by a multistep .
polymerizing method and contalns 2 components having the 11m1t1ng
viscosity ratio of 2 or more and different molecular weights
(Japanese Examined Patent Publication No. 1-12770), a method for
producing a polyethylene composition which contains 1 to 10
weight % of polyethylene having higﬁ viscosity-average molecular -
weight and comprises three kinds of polyethylene having different
viscosity-average moiecular weights by a melting and kneading
method or a multistep polymerizing method (Japanese Examined
Patent Publication No. 62-61057), a method for polymerizing
superhigh molecular weight polyethylene having a limiting
viscosity of 20 dl/g or more with 0.05 to less than 1 weight %
according to a multistep polymerizing method using an active
titanium-vanadium solid catalyst component (Japanese Examined
Patent Publication No. 5-79683), a method for polymerizing 0.1 to
5 weight % of superhigh moiecular weight polyethylene having a

limiting viscosity of 15 dl/g or more by using an active titanium

._.3_



di aneter of 40 mm Melt flowrates (MFR) (unit g/ 10 minut-es) of the
pellets obtained in the above nentioned operation and the pellets

obtai ned by further processing by the above nmentioned nelting and

kneadi ng, and pelletizing with the extruder two nore tinmes were neasured
based on the condition 14 of Table 1 of the JIS K 7210. The difference

Pelteen Sy LonbFeRELt L MY e BaP Iy et odmsminet, it

LA P, T kBt U 5, SLShE o R S ob1 111
polymerizing method using a polymerization container having a
special arrangement (Japanese Examined Patent Publication No. 7-
8890) and the like. |

Furthermore, there have been disclosed a method for
producing polypropylene having high melt tension in which
propylene is polymerized with a support type titanium-containing
solid catalyst component and an organic aluminum compound
catalyst component by using a preliminary polymerization catalyst
which is prepared by preliminarily polymerizing ethylene and a
polyene compound (Japanese Unexamined Patent Publication No. 5-
222122), and a method for producing an ethylene-a -olefin
copolymer having high melt tension by using an ethylene
containing a preliminary polymerization catalyst which contains
polyethylene having a limiting viscosity of 20 dl/g or more that
.is obtained by preliminarily polymerizing only ethylene using the
same catalyst component (Japanese Unexamined Patent Publication
No. 4-55410).

According to various compositions and producing méthods
which have been proposed in the prior art, the melt tension can
be enhanced to some extent but the residual odor of a
crosslinking auxiliary agent, crystallization temperature,

thermal stability and the like should be improved.

- 4 —



stability. (5) Coloring-preventing property Using the sane pellets used
in neasuring the above nentioned thermal stability, the yell owness index
(Yl) of the pellets obtained initially and the pellets finally obtained by
further processing by the pelletization of two nore tinmes were neasured

based on the JIS K7103, and the difference between the yell owness index of

E{‘fﬁ?f’e' 'pZTFeI's e 'ﬁjoce% 'sf§?‘:'a§ séé@u"y’f'#s T, Holtoph iy we A (LEH 0 =
e & ofyolod ) GEuTR B 5164, B e AOIHIbarSARE, oo
transition netal conp 3 I|ter of decan of na esi um

chl ori de %@#@Qﬁ#QRﬂleliG @Sohaﬁﬂtﬁ%tP¥%ﬁk§Q;¥1QQﬂ aﬁhel

2-et hyl - 1- hexanol
-0lefin (co—)polymerlzatlon in order to generate a small amount of

polyolefin having a high molecular weight in the multistep
polymerizipg method which is to be incorporated ipto the ordinary
olefin (co-)polymerizing step for polymerization. In addition,
the polymerization temperature should be lowered to generate
polyolefin having a molecular weight which is sufficiently great;
Furthermofe, the productivity of the final polyolefin composition
is lowered.

In the method for preliminarily polymerizing a polyene
compound, it is necessary to prepare a polyene compound
separately. In the method for preliminarily polymerizing
polyethylene, the dispersibiiity of the preliminarily polymerized .
polyethylene to the polyolefin which is finally obtained is noﬁ—
uniform. Consequently, further improvement should be required in
respect of the stability of the poiyolefin composition.

According to the prior art, the melt tension and the
crystallization temperatﬁre of polyolefin are insufficiently
enhanced as described above. In addition, there are problems to
be solved with respect to odor and thermal stability.
Furthermore, it is necessary to enhance the productivity of such

polyolefin.



were mxed in a stainless steel polynerization reactor with an agitator,
then di ssol ved by kneading at 130 [err]C for one hour to forma uniform

solution. The uniformsolution was heated to 70 [err]C, then 18 g of
di -i-butyl phthal ate was added thereto while kneading. One hour later, 520
g of silicon tetrachloride was - 79 -

added ove PﬁuﬁR Id precipitated and further nmaintained at
70 [err]C? or 6ge cﬁﬁ? eu@g I'd was separated from the sol ution and

weshed 1 T g AL Bt BPESGHE mepin? b BRBVERL |8 52

liters Ofp%l%&féfgg(gé§§gﬁﬁgaha%gng high melt tension and high
crystallization temperature which is suitable for holloﬁ molding,
foam mblding and extrusion molding and can shoﬁ high speed
production for various molding processés, and a method for
producing the same polyolefin composition.

It is another object of the present invention to ﬁrovide-a
catalyst for olefin (co—)polymerization to be used for producing
the polyolefin composition, and a method for producing the same
catalyst.

As a result of investigation to accomplish the above-
mentioned objects, the present inventors have found that olefin
is (co—)polymerized by using a preactivated catalyst by causing a
catalyst for producing polyolefin to support a small amount of
polyolefin having a specific intrinsic viscosity to be (co-)
polymerized and a small amount of polyolefin having a specific
high intrinsic viscosity so that a polyolefin composition_having
high melt tension and high crystallization temperature is
obtained. Thus, the present invention has been completed.

A first aspect of the invention is an olefin (co-)polymer
composition comprising: 0.01 to 5.0 weight parts of high
molecular weight polyethylene which is an ethylene homopolymer or

an ethylene—olefin copolymer containing 50 weight % or more of an

_..6....



g of di-i-butyl phthal ate was added thereto and the m xture was reacted
for two hours at 100 [err]C while kneading. The |liquid phase portion was
el imnated by decantation at the sane tenperature, then 1.5 liters of

1, 2-dichl oroethane and 1.5 liters of titanium tetrachloride were added and
mai ntai ned at 100 [err]C for two hours while kneading. Then by washi ng

(transi iy ieme RO 0 BerRsn PR A0, il T08 heReAl Bpr (RO RICE IR o
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steel polyneri,zation, reactor haying an,.inclined-turbine aqgitator, 2.8
i tor s ofMiptain 1S HIRh PLefelar wIEhs BALYBRGRL Him B5% Jih B thdnsic
conmpound (AL1)) and 9.0 g _of the supported titaniun1cata]y§t conpanent
pr epar ed WESGRSHWokdtigdbefeld (10 2HIGidl/gmmeasyred  inptetralin af idele
added, and then 20 g of . _ . .

or more, and the high molecular weight polyethylene exists as

.dispersed fine particles having a numerical average particle size
of 1 to 5000 nm.

It is preferable that the intrinsic viscosity'[11E] is 15 to
50 dl/g, and more preferably, 17 to 50 dl/g. It is preferable
that the amount of the high moleculaf weight polyethylene is 0.02
to 2.0 weight parts, and more preferably, 0.05 to 1.0 weight
part. It is preferable that the numerical average particle size
of the high molecular weight ﬁolyethylene is 1 to 1000 nm, and
moré preferably, 10 to 500 nm.

In the first aspect of the invention, it is preferable in
the olefin (co—~)polymer composition that the intrinsic viscosity
[# r] of the olefin (co—)polymer‘composition that is measured in
tetralin at 135C is 0.2 to 10 dl/g. It is preferable that the
intrinsic viscosity [”'r] is 0.2 to 8 dl/g, and more preferably
0.7 to 5 dl/g.

In the‘first'aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the olefin (cb-)polymer
other than the high molecular weight polyethylene is at least one

selected from the group consisting of a pfopylene homopolymer and
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propyl ene was supplied to conduct a prelimnary polynerization for 10
mnutes at -2 [err]C . Pol ymer generated in a prelimnary

pol ymeri zat.i on obt ai ned ’ - 80 - o in
t he sanme conditions was analyzed and it was found that 2 g of propyl ene
becanme pol ypropylene (B) per 1 g of the supported titanium catalyst

conponent, and the intrinsic viscosit. errd ] of h opyvl )
measur ed #nPYRRYIENS; O&FfEQSCPBPiWEVaéOé{.@n%ﬂ% g’.f 50 %?Rg\ifl%“ewf ﬁem%% a&’?i on
period, unreacted rop)il ene was, di scharged outside the reaction container.
After sub8tP¥eRYifpe polymerization unit.

In the first aspect of the invention, it is preferable in

the olefin (co-)po.lymer composition that the following
relationship is satisfiedl in the bulk state where no rubber
component or inorganic filler is présent, as expressed by the
fc;llowing formula:

log (6'(w=10")) - log (6'(w=10"%)) < 2,

a storage modulus being G' (¢=100) with a frequency of w= 100
for a molten product of 230°C and a storage modulus is
6'(@-10"2) with a frequency of @ = 1072

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the following
relationship is satisfied in the state where electron beam
radiation is not performed:

log (N.l) > -log (MFR) + 5
a first normal stress difference being .expressed by. N1 with a
shear rate of 4 x 10 © (sec ') at 190, 230°C and 250C, a metal
flow rate (unit: g/10min) being expressed by MFR.

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the following
relationship is satisfied at 190°C and 2507C:

(N1(190°C) - N1(250°C)) / N1(190°C) < 0.6

a first normal stress difference being expressed by N1 (190°C)
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t he gas phase portion in the polynerization reactor with a nitrogen. gas,
et hyl ene was supplied continuously for two hours so as to maintain the

i nside pressure at 0.59 MPa with an inside tenperature of -1 [err]Cto
conduct the prelimnary activation. Pol ymer generated in a
prelimnary activated polynerization obtained in the sane conditions was

I d it f i h 4 I Li 1 f th
gsgpgf?e t%nqwcggﬁgﬁlﬁsé %%%%I(')nlgarﬁg, Ogﬁgyﬁgosn![ ?%ﬁ‘g—l‘}g)e\r” scgs?ty [e[err]
d int lJ.n at_135 31.4 dl/ . Th t (W2
b "pol yet hyl en® (AP garst ginect nef L amTERt it aftuls ERSAFEE otBonent

generated in the prelimna activating polynerization with ethylene can

be cal culﬁl%cple?sflt%e(congPi%éﬁEeCMQ/@e‘%% I #f@rf@ HHLBE on amount

(Werr]) per 1 g of the supported titaniumcatalyst conponent after the

prel i m nakglationshdp dg satashied ahd e mad/gP83yFene (B) generation

anount (WL) per 1 g of the supported titanium catalyst conponent after
(MS(190°C) — MS(250C)) / MS(190C) < 3.1

a melt tension being expressed by MS (190°C) and MS(ZSO%:).with a
shear rate of 3 x 101 (sec 1). |

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the following
relationship is satisfied:

(G(t =10) - G(t = 300)) / G (t=10) < 1
a relaxation elastic modulus being expressed by G (t =10) with t
= 10 (sec), and a relaxation elastic modulus being expressed by.G
(t =300) with t = 300 (sec) on the condition of 500 % of a strain
of the molten product at 230°C.

In the first aspect of the inﬁention, it is preferable in
the olefin (co-)polymer composition that an elongational
viscosity is increased in a large deformation region when molten
and stretched to show strain hardening property. The term “large
deformation region” means more than certain value in stress where
the stress-strain relation is no longer linear. The stress in
the large deformation region is so large that strain is not
proportional to the stress.

In the first aspect of the invention, it is preferable in
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the prelimnary polynerization by the follow ng formul a

- 81 - Werr] =Werr] - Werr] The intrinsic viscosity
[[err]] of polyethylene (A generated in the prelimnary activating

pol ymeri zation with ethylene can be calculated fromthe intrinsic
viscosity [[err]] of pol ypropyl ene (B) generated in the prelininary

Gener at edthn SHEFR) q%#)$gﬁ&ﬁ%%§99§é$$°€l o o, Fighosp Bl g 1 or mul o
lerr]. wékéﬁroe%» iy lea fabaopabt iy éé%%oﬁve%%s%ore%r BAHE of e
poIyethylg?gf§£o(égﬂyggT;iiragaiggnpreI|n1nary activating

In the first aspect'qf the invention, it is preferable in

~ the olefin (co-)polymer composition that the olefin (co~)polymer
~~ is a propylene homopolymer or a propylene-olefin copolymer
containing 50 weight % or more of a propylene polymérization
unit, and the olefin (co-)polymer composition saiisfies the
following relationship between a melt tension (MS) at 230°C and
an .intrinsic iriscosity [# E] measured in tetralin at 135%C :

log (MS) > 4.24 X log [n.r] ~ 1.20.

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the olefin (co-)polymer
is a propylene hnmopolymer or a propylene-olefin copolymer
containing 50 weight % or more of a propylene polymerization

~unit, and the olefin (co-)polymer conposition satiéfies the
following relationship between a melt temsion (MS) at 230°C and
an intrinsic viscosity [IQE] measured in tetralin at 135%C:

4.24 X log [75] +0.24 >4.24 X log [74] ~ 1.10.

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the olefin (co-)polymer
is an ethylene homopolymer or an ethylene-olefin copolymer
containing 50 weight % of an ethylene polymerization unit.

In the first aspect of the invention, it is preferable in



pol ynmeri zation with ethyl ene was 22g per 1 g of the supported titanium
cat al yst conponent and the intrinsic viscosity [[err]] was 34.0 dl/g.
After the reaction period, unreacted ethyl ene was di scharged outside the
pol ymeri zation reactor. After substituting the gas phase portion of the
pol ymeri zation reactor with a nitrogen gas and adding 1.6 mllinole of

O OBt 3L} B0k R T8O oo Sl p e RERE bR
Gener at c@ AtadcRa: PROrS BT LA, RELH LOD: of P cLl BHAND SaRSISEHEE (Fhns.
was analyzed and it was found that 26 g of polyner existed per 1 g of the
suppor t e@ Pheasluantiesidant aninsopbespharic artionidany dsyaddedity 10@rr]]
-neasuredéé}ght parts of the olefin (co—)polymerE%;epositionf :
In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition thet the olefin (co-)polymer
other than high molecular polyethylene is a propylene homopolymer
or a prOpylene—olefih copoiyﬁer containing 50 weight % or more of
a propylene polymerization unit, the olefin (co-)polymer other
than high molecular polyethylene is produced by polymerizing
propylene or by copolymerizing propylene and another olefin
having 2 to 12 carbon atoms in the presence of a preactivated
catalyst comprising an olefin producing catalyst and a
polyethylene supported by the olefin producing catalyst, and the
olefin producing catalyst is'formed.by the combination of a
transitional metal compound catalyst component containing at
least a titanium compound, 0.01 to 1000 mol of an organic metal
compound (AL1) selected from the group consisting of a metal that
belongs to group I, group II, group XII and group XIII of the
periodic table published in 1991 with respect to 1 mol of the
transitional metal atom, and 0 to 500 mol of an electron donor
| (E1) with respect to 1 mol of the transitional metal atom.

In the first aspect of the invention, it is preferable in

the olefin (co-)polymer composition that the composition is



tetralin at 135 [err]C was 29.2 dl/g. The generation amunt (Werr]) of
pol ypropyl ene generated in the addition polynerization calculated as
menti oned above was 2 g per 1 g of the supported titanium catalyst
conponent, and the intrinsic viscosity [[err]] was 2.8 dl/g. Af ter
the reaction period, unreacted propyl ene was discharged outside the

oactor voeteTned i Horre 2 her BF- Gondiiphe i sty FALE. BEBPYFAHS Uone
Pr oduct | ot of SORYISAL 0E BERBELPRe cond i b 1tam TRNAAG 8 Po ek on of
prOperne%arbons in the presence of the preactivated catalyst, that the
preactivéted catalyst further comprises an organic metal compound
(AL2) and an electron donor (E2), the'organié metal compound
(AL2) is a compound of a metal selected from the group consisting
of metals belonging to Groups 1,0, XII and X o of the
.periodic table issued in 1991, the content of the organic metal
compounds (AL1) and (AL2) is 0.05 to 5000 mole per mole of the
transitional metal atom in the preactivated catalyst, and the
content of the electron donors (E1l) and (E2) is 0 to.3000 mole
per mole of the transitional metal atom in the preactivated
catalyst.

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the preactivated
catalyst supports 0.01 to 5,000 g of poljethylene with an
intrinsic viscositj [ﬂ‘A] of 15 to 100 dl/g measured in tetralin
at 135C for 1 g of the transitional metal compound catalyst
component. It is preferable that the amount of polyethylene
suppofted for 1 g of the transitional métal compound catalyst
component is 0.05 to 2000 g, and more preferably, 0.1 to 1000 g.

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the preactivated

catalyst supports 0.01 to 100 g of polypropylene (B) and 0.01 to
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After providing a nitrogen gas atnosphere in a 500 liter capacity
stai nl ess steel polynerization reactor with an agitator, 240 liters of

n- hexane, 780 millinole of triethyl alum num (organic netal conpound
(AL2)), 78 mIlinole of diisopropyldinethoxy silane (el ectron donor (E2))
and 1/2 anDunt of the preactivated catalyst slurry obt ai ned as nenti oned

above C..Then after cing 55 liters

hydroge epBgV9gB§fé%% (SN ﬁﬁﬁbﬁﬁﬁmaﬂg é?s P onﬁénBEFagure to 70
[err]C, propylene was_continuously su plled into _the pqlynerization
react or SOWPEOUNd FALALYSH ¢oRPORAIL tBeoPOLRBrogyLe %a‘gﬂg BBn in the

pol ymerization reactor at 0.79 MPa for two hours in the condition of the
pol yrer i Zaxtrdmsienyésaesityof 7 gl of less than 15d1/g measured in 83 -

tetralin at 135°C, and is a propylene homopolymer or a propylene-
olefin copolymér comprising a propylene polymeriZation unit at
the rate of 50wt% or more, and the polyethylene (A) has an
intrinsic viscosity [n‘A] of 15 to 100d1l/g measured in tetralin
at 135°C. It is preferable that the intrinsic viscosity [77B] of
the preliminarily polymerized polyprobylene is 0.2 to 8 dl/g, and
more preferably, 0.5 to 8 dl/g. The amount of the preliminarily
polymerized polypropylene for 1 g of the transitional metal
compound catalyst component is 0.01 to 50 g, and more preferably.
0.5 to 50 g. Furthermore, it is preferable that the content of
the preliminarily polymerized polypropylene is 0.001 to 2 weight
%, and more preferably 0.005 to 1.5 weight %, and most preferably
0.001 to 1 weight %.

In the first aspect of the invention, it is preferable in
the olefin (co-)polymer composition that the olefin (co-)polymer
other than high molecular polyethylene is produced by using 0.01
to 1,000 mmol of catalyst converted into a transitional metal
atom in a catalyst for 1 liter of (co-)polymerization volume of
propylene or another olefin.

| In fhe first aspect of the invention, it is preferable in

the olefin (co-)polymer composition that the olefin (co-)polymer



70 [err]C to conduct the main polynerization of propyl ene. After the
pol yneri zation duration, 1 liter of methanol was introduced to the

pol ymeri zation reactor and the catal yst deactivation reaction was
conducted at 70 [err]C for 15 mnutes. Then after discharging the
unreacted gas, the solvent was separated and the polymer was dried to

btain 40,4 dried to
dl /al el farnipf %c‘ﬁ% %Habe‘;g‘é’%%‘rbg%? %2&%%%&51 mi%ibk! a9'a

or el ?%-”h%@@?ﬁ%hgwapsﬁﬁé " B et Wlﬁcﬁp%%ﬁ'?e"aﬁ'&%ﬁh

180 dr/ pontains g0 weSehhi%rer (merd P16 RuPRoPRAEY?. B FReRatifR M e gh

part  of CallleC II;Jrrg;;lee%;ahgmgggleynrlgg egr tp%o%)%cie\ﬁgl— lefEﬁrégpg{yn}er}e is
produced by polymerizing only propylene or by polymerizing or
copolymerizing propylene and another olefin having 2 to 12 carbon
atoms in the presence of a preactivated catalyst containing an
olefin producing catalyst and polyethylene supported by the
olefinlproducing.catalyst, the olefin producing catalyst is
formed by the combination of a transitional metal compound
catalyst component containing at least a titanium compound, 0.01
to 1.000 mol of an organic metal compound (ALl) selected from a
group consisting of metals that belong to group I, group II,
group XII and group XIII of the periodic table published in 1991
with respect to 1 mol of the traﬁsitional metal atom, and 0 to
500 mol of an electron donor (E1) with respect to 1 mol of the.
transitional metal atom, and b) a propylene homopolymer or a
propylene-olefin copolymer which contains 50 weight % of a
propylene polymerization unit.

The second aspect of the invention is a method for producing
an olefin (co-)polymer composition comprising the stép of
'.polymerizing or copolymerizing olefin in the presence of a

preactivated catalyst comprising a polyoclefin preparing catalyst

and a polyethylene to form an olefin (co-)polymer, wherein the



obt ai ned pol ypropyl ene conposition. The m xture was pelletized at 230
[err]Cwith an extruder having a screw dianeter of 40 mrmto have pellets.
Vari ous physical properties of the pellets were neasured and eval uated to
find the MFR, the crystallization tenperature, and the nelt tension (M5)

o0 B TaBiARAT B nel RRRRIRE hnaFihes 0 e SERBBTLLAR R L7,
A & ohpona, AR EA PR alobt R heRe S S e T, (he s
- 84 _compound, (ii) an organic metal compound (ALl) and (iii) an
electron donor (El), the organic metal compound (AL1l) is a
compound of a metal selected from the group consisting of metals
belonging to Gfoups 1 , I, XHI and X l!I according to the
periodic tzble issued in 1991, the content of the metal organic
compound (AL1) is 0.01 to 1000 mole per mole of the transitional
metal atom, the content of the electron domor (El) is 0 to 500
mole per mole of the transition metal atom, and wherein the
polyéthylene is supported by the polyolefin prepéring catai&st
and comprises ethylene homopolymer or a ethylene-olefin copolymer
comprising an ethylene polymerization unit at the rate of 50wt%
or more, the content of polyethylene supported is 0.01 to 5000g
per gram of the transitional metal compound catalytic component,
and the polyethylene has an intrinsic viscosity [# ] of 15 to
100d1/g measured in.tetralin at 135C.

In the second aspect of the invention,.it is preferable in
the method for producing an olefin (co—)polymer composition that
the olefin to be polymerized or copolymerized is propylene or an
olefin héving 2 to 12 carbon atoms, and the olefin (co-)polymer
is a propylene homopolymer or a propylene-olefin copolymer
comprising 50 weight % or more of a propylene polymerization unit

and an olefin having 2 to 12 carbon atoms.



pol ynmeri zation conditions with ethyl ene were changed to change the

gener ated anount of polyethylene (A) to prepare the evaluation specinens
of exanple 2 and conparative exanple 1. Vari ous physical properties
of the obtained pol ypropyl ene conpositions are shown in Table 1.

he same ol e ecqed: fspahpp 41 SAVERIIOn-o Abi 1 NP Ghatondhgt

actlvatlng pol ynmerj zation with ethyl ene was replaced by the procedure that
t he 220the greHiosh oz, r E%E&p‘l“i'&llﬁ?frﬁtlb (a9s) PRdVpREr ¢OMROSHHE LoBact or i n
t hree steps 80 g at initiating the prelimnary activating polynerization,
80 g at feothem eanprisesra stepiof tadding aan @rgengcag luninuw wompbued t he
initiation to prepare the evaluation speci men of conparative exanple 2.

Var i ousapfyan celeqiropedones (E2) hto othenipredcitdvapedpyatakystorthasi then are
shown in Table 1.

content of the organic metal compound (ALl) and the organlc
aluminum compound (AL2) in the preactivated catalyst is 0.05 to
5,000 molar parts with respect to 1 mol of titanium atom, and the
content of the electron donors (E1) and (E2) in the preactivated
catalyst is 0 to 3,000 molar parts with respect to 1 mol of
titanium atom in the preactivated catalyst.

In the.second aspect of the'invention, it is preferable in

~the method fgﬁﬂfnodu01ng an olesin (co~)polymer composition that

———

the amount of titanium atom in the catalyst is 0.0Tto 1,086 -mmok- -

for 1 liter of olefin (co-)polymerization volume.

In the second aspect of the invention, it is preferable in
the method for producing an olefin (co-)polymer composition that
the preactivated catalyst comprises 0.01 to 100g of polypropylene

" (B) per gram of the transitional metal compound catalyst
component, and the polypropylene (B)'has an intrinsic viscosity
[”IB] of less than 15dl/g measured in tetralin at 135C, and is a
propylene homopolymer or a propylene-olefin copolymer comprising
a propylene polymerization unit at the rate of 50wt% or more.

In the second aspect of the invention;.it is preferable in

the method for producing an olefin (co-)polymer composition that



Conpar ati ve Exanple 3 A pol ypropyl ene conposition. was produced using
the sane conditions as in exanple 1 except that the prelimnarily
activated polynerization with ethylene of the supported catalyst conponent
containing titaniumwas not conduct ed. Vari ous physical properties of
t he obt ai ned pol ypropyl ene conpositions are shown in Table 1

Conparati

Ator prothe AEPEdt: e tgausitiouphretah, oo dntheccatalest is 0.01
POl ymer 2 2 066 o) for 1"Y138r' 0F olSFin “(co-)polTmesifation volume.
In the second aspect of the invention, it is preferable in

the method for producing an olefin (co—)polymer composition that
the method comprises the steps of: (a) a prelimipary (co-)
polymerization process comprising polymerizing or copolymerizing
olefin in the presence of ﬁ polyolefin preparing catalyst to form
0.01 to 100g of polyolefin (B) having an intrinsic viscosity [7 ]
of less than 15d1/g measured in tetralin at 135°C per gram of the
transition metal compound catalyst component, the polyolefin
preparing catalyst comprises (i) a transitional metal compound
catalytic component including at least a titanium compound, (ii)_
an organic metal compound (AL1) and (iii) an electron donor (El),
the organic metal compound (ALl1l) is a compound of a metal
selected from the group consisting of metals belonging to Groﬁps
I,0, XIOI and X according té the periodic table issued in
1991, the content of the metal organic compound (ALl) is 0.01 to
1000 mol per mol of the transitional metél atom, the content of
the electron donor (El) iQ 0 to 500 mole per mole of the
transitional metal atom; (b) a preliminary activation (co-)
pqumerization process comprisiﬁg polymeriiing or copolymerizing
olefin to form 0.01 to 100g of bolyolefin (A) having an intrinsic
viscosity [# ] of 15 to 100dl/g measured in tetralin at 135°C per

gram of the transitional metal compound catalyst component; and



10 kg of propyl ene honDponnér powders having an intrinsic viscosity
[[err]] of 1.67 dl/g and an average particle size of 150 [err] m obtained
by the slurry polynerization of propylene in n- hexane using a catalyst
prepared by conbining a catalyst titanium conponent conprising a titani um
trichloride conposition, diethyl alumnumchloride and diethylene glycol
dimethyl ether as.the third conpopent were added.  Then a r repeating 10
times the?cgp%r'?ﬂ*’brﬁeqoo pg\}gmgrggeﬂmirmq%éﬁ r?é’“‘ﬁ'é‘h‘fﬂrg%iéé\f §F 44328 or and
supplying a nitrogen gas to_the atnospheri.c pressure, 70 weight %
concent r afi6hin NAENE Loite: 14ncarbenssindhe pregen -eef’%y"l1 p@g@;&qvated -

peroxydi carbonate (reform ng agent) was added and m xed in the nitrogen
gas at nospatalyst 5 pelyperiging elebinndthermreastivated reatalystds

pol yneri zation reactor was raised to 120 [err]C and nai ntained for 30
m nut es fobtaimed ibyn leAftiag the trawsitionak imefalt kempoungceatak¥st n the
pol yneri zation reactor was raised to 135 [err]C and the after-treatnent
was conduebmpomént leuppore peilyelefine (By and (A).

In the second aspect of the invention, it is preferable in
the method for producing an olefin (co—)polymer composition that
the method comprises the step of polymerizing or copolymerizing
olefin in the presénce of: (a) a preactivated catalyst éor.
polymerizing or copolymerizing olefin which is obtained by a
method for letting the transitional metal compound catalyst
component support polyolefins (B) and (A) comprising the steps
of: a preliminary (co-)polymerization process comprising
polymerizing or copolymerizing olefin in the presence of a
polyolefin preparing catalyst to form 0.01 to 100g of polyolefin
(B) having an intrinsic viscosity [# ] of less than 15dl/g
measured in tetralin at 135°C per gram of the tramsitional metal
compound catalyst component, the bolyolefin preparing catalyst
comprising (i) a transitional'metal compound catalytic component
including at least a titanium compound, (ii) an organic metal
compound (AL1l) and (iii) an electron domor (El1l), the orgamnic
metal compound (AL1l) is a compound of a mefal selected from the

group consisting of metals belonging to Groups I ,I, X1 and X

Il according to the periodic table issued in 1991, the content of



30 mnutes. After the after-treatnent, the polynerization reactor was
cooled to the roomtenperature and then opened to obtain polypropyl ene.
0.1 weight part of 2,6-di-t-butyl-p-cresol and 0.1 weight part of calcium
stearate were mxed to 100 wei ght parts of the obtained polypropyl ene
conposition. The m xture was pelletized

B0 o 1t Atk DLRahSELh ot T Sleh B Frt 0 AL B gpng!
exanpl e 46f the tr\é?lrsiiqtligng?yg(ia%gi ﬂt?nlaert iee%o?ltce}l?:eoge‘ldllee tésle%q:tr%inn gnio?‘ the

(E1) béing 0 to 500 mole per ﬁole of the transitional metal atom;

and a preliminary activation (co-)polymerization proéeSs

comprising polymerizing or copolymerizing olefin to form 0.01 to

100g of polyolefin (A) having an intrinsic viscosity [{# ] of 15

to 100d1l/g measured in tetralin at 135C per gram of the

transitional metal compound catalyst component, (b) an organic

metal compound (AL2) which is.a compound of a metal selected from

the group consisting of metals belonging to Groups I ,I0, X I -

and X I adcording to the periodic table issued in 1991, the

content of the metal organic compounds'(ALl) and (AL2) is 0.05 to

5000 mole per mol Qf the transitional metal atom in the

preactivated catalyst, and (c) an electron donor (E2), the

content of the electron donors (El) and (E2) being 0 to 3000 mole

per mol of the transitiﬁnal metal atom.

In the second aspect of the invention, it is preferable that
the method for producing an olefin (co-)polymer composition
further comprises a step of adding 0.001 to 2 weight parts of at
least one stabilizer sélected from the group consisting of a
phenolic antioxidant and a phosphoric antioxidant to the olefin
(co-)polymer aftér (co-)polymerizing an olefin.

In the second aspect of the-invention, it is preferable to

produce an olefin (co-)polymer, comprising a step of adding 0 to



exanples 1-2 and the conparative exanples 1-4 were evaluated and the
results are shown in Table 1

10,000 weight parts of an olefin (co-)polymer obtained by a known
method to 100 weight parts of an olefin (co—)poiymer composition
obtained by the method as defined in the second aspect of the
invention, preferably 0 to 5,000 weight parté, and more
preferably 0 to 2,000 weight parts.

The third aspect of the invention is a catalyst for olefin
(co-)polymerization comprising a transitional metal compound
catalyst which contains at least a titanium compound and an
olefin (co-)polymer (A) supported by the catalyst, wherein the |
olefin (co-)polymer (A) has an intrinsic viscosity [# ] of 15
dl/g to 100 dl/g measured in tetralin at 135C, and the content
of the olefin (co-)polymer (A) is 0.01 to 5,000 g for 1g of a
titanium containing solid catalyst component.

The forth aspect of the invention is a method for producing
a catalys£ for olefin (co—-)polymerization, compfising the step of
polymerizing or copolymerizing olefin in the presence of a
polyolefin preparing catalyst to form olefin (co?)polymer (3)
having an iﬁtrinsic viscosity [#7 ] of 15 to 100d4l/g measuped_in
tetralin at 135C and to let a titanium containing solid
catalytic component support 0.01 to 5000g of the olefin (co-)
polymer (A) per gram of titanium containing solid catalytic

 component, wherein the polyolefin preparing catalyst coﬁprises
" (i) a transitional metal compound catalytic component including

at least a titanium compound, (ii) an organic metal compound



- 87 - Table 1
Exanpl es Conpar ati ve Exanples

1 2 1 2[ err] 3 4 Prelimnary
pol yneri zati on < pol ypropyl ene (B)> 2.8 2.8
2.8 2.8 - Intrinsic viscosity [[err]]

(AL1) and (iii) an electron donor (El1), the content of the

organic metal compound (AL1) is 0.01 to 1000 mole per mol of

2.

titanium atom, and the content of the electron donmor (El) is 0 to

500 mole per mol of titanium atom.
In the third and fourth aspects of the invention, it is

preferable in the catalyst for olefin (co-)polymerization that

the transitional metal compound catalyst component is obtained by

the combination of 0.01 to 1,000 mol of an organic metal compound

(AL1) selected from group I, group II, group XII and group XIII

of the periodic table published in 1991 with respect to 1 mol of

the transitional metal atom and 0 to 500 mol of an electron donor

(E1) with respect to 1 mol of the transitional metal atom.
In the third and fourth aspects of the invention, it is -

preferable in the catalyst for olefin (co-)polymerization that

‘the olefin (co-)polymer (A) is an ethylene homopolymer or an

ethylene-olefin copolymer which contains 50 % or more of an
ethylene polymerization unit.

In the third and fourth aspects of the invention, it is
preferable'that the catalyst for olefin (co-)polymerization
further comprises an organic aluminum compound and an electron
donor (El), that the content of the organic aluminum compéund is
0.01 to 1,000 mole per mol of titanium atom in the catalyst, and
the content of the electron donor (El) is 0 to 500 mole per mol

of titanium atom in the catalyst.



Generated amount 1 (g/Q) 2.0 2.0 2.0 2.0 2.0
Conposition ratio 2 (W% . 0.02 0.02 0.02 0.02 0.02

- Prelimnary activation < polyethylene (A > . 34.0

34.0 34.0 2.8 - Intrinsic viscosity [[err] A
(dl/g) Gener ated anount 1 (g/g) 22.0 4.5 0. 005 22.0

Ez). 5235 o CpﬁrpﬂféA %%%580@}%% /%ﬁ)ects of: &1% 16‘?’%53 on, ’?fC) 001

2.8 -
[[err]] prefelzq]tpzlleb)m the cegﬁéyg% goﬁn%h%fiﬁ (C(og-/)é’f’tl%erlzagl SCosd a%/
0. 02 opé'é;’)olefilez)'toﬁz) to @eoicog?po B “%n&q{at I ?f.oanx%g Shegslayer Wnich

Intrlnsic'visc03|t¥ [er 1.89 1.89 1.89
1.67 is (Yowey than tl@ampdypﬂeshnr@) otcz t(w(%o-)polymggmed 99.9 100
99.7 100 100 Propyl ene (co-) pol yner Intrinsic viscosity
[[err]] polyolefin. B haslad0intringdc viscosgiiyo [ 7 J1o€9less 1tlesn 15
(dl/g) Propyl ene (co-)pol ymer conpositio Intrinsic viscosity
[[err]] dl/glm&sured.id tetrdldfi at 135 B%nd the3¢ontén€7of the (dl/g)
Melt tension (MS) (cN) 4.9 2.0 1.0 0.8 0.8
7.2 gélyél@fin Z@B)I a3 foemneltat Y08 06 g fdRAP of B2irdnsitidndl metall16 2
116.0 ([err]C initial (g/10 m nutes)

4.1 4 5 9.2 final (g/10 n1nutes)
3.6 4ogmpound domponenty 2 4.6  17.5 [err] MR (g/ 10
m nut es) In fhé'thlﬂﬁ %nd fou9tﬁ aspectélék the Qn¥enti§n? it is

preferable in the catalyst for olefin (co-)polymerization that
the transitional metal compound catalyst component is a titanium
containing solid catalyst component whose main component is a
titanium trichloride composition or titanium tetrachloride.

In the third and fourth aspects of the invention, it is
preferable in the catalyst for 6lefin (co~)polymerization that
the organic metal compoﬁnd (AL1) is an organic aluminum compound.

In the.third'and fourth aspects of the invention, it is
preferable in the catalyst for olefin (co-)polymerization that
the electron donor (El) is an organic compound containing oxygen,
nitrogen, phoéphorus or sulfur in a moiecule,_or an organic
silicon compound "having Si-0-C bonding in a molecule.

In the third and fourth aspects of the invention. it is
preferable in the catalyst for olefin (co-)polymerization that

the polyolefin (B) is a homopolymer or copolymer of an olefin



Note 1 : Generated anount (g) per 1 g of transitional netal conpound
cat al yst conponent Note 2 Conposition ratio (w9% in the propyl ene
(co-) pol yner comnposition Note 3 Conpar ati ve exanple 2; propyl ene was
used as the nmononer for the prelimnary activation.

- 88 - Exanpl e 3 (1) Preparation of catalyst

conposition including.transition netal conmpound
P aving 2 to 42" carbon' atoms. P

In the third and fourth aspects of the invention, it is
preferable that the catalyst for olefin (co-)polymerization
further compriées'an-electron donor (E2), that the content of the
electron donors (El1) and (E2) is 0 to 3,000 mole per molsof the
transitional metal atom in the catalyst.

In the third and fourth aspects of the invention, it is
preferable in the catalyst for olefin (co-)polymerization that
the electron donor (E2) is an organic compound containing oxygen,
nitrogen, phosphorus or sulfur in a molecule, or an organic
silicon compound héving Si~0-C bonding in a molecule.

In the third and fourth aspects of the invention, it is
preferable.that thé catalyst fof olefin (co-)polymerization
further comprises an organic metal compound (AL2) and an electron
donor (E2), that the organic metal compound (AL2) comprises a
‘metal selected from the group consisting of metals that belong to
group I, group II, group XII and group XIII of the periodic table
published in 1991, the content of the organic metal compounds
(AL1) and (AL2) is 0.05 to 5,000 mole with respect to 1 mole of a
transitional metal atom in the preactivated catalyst, and the
content of-the electfon donors (El) ‘and (E2) is 0 to 3000 mole
with respect to 1 mole of a trapsitional metal atom in the
preactivated catalyst.

BRIEF DESCRIPTION OF THE DRAWINGS



37.5 liters of decane, 7.14 kg of nmagnesium chloride anhydride, 35.1
liters of 2-ethyl-1-hexanol were mixed in a stainless steel polynerization
reactor with an agitator, then dissolved by kneading at 140 [err]C for 4
hours to provide a uniform solution. To the uniformsolution, 1.67 kg of
pht hal i ¢ anhydride was added and further kneaded .and mixed for one hour at

130 [err]Cto _dissolve th ht hal j ¢ \de int.a.the.uniformsolution
After cooling B6- thd®@ éﬁ%ﬁg&gﬁﬁp o?ﬁ%){jm%%dcﬁbﬂ? {lé?rg]e]rsat ure (23
[err]CQ), all the uniformsaolution was dropped into 200 liters q{ titani um
t et r achl opbtieined Mwmiohseraingoe palymper posiiion geGrrding o kipmple
dropping, the solution was heated to 110 [erﬂ%C:over four hours. VWen the
t enper at u26é ofathe dresentednventignoby means ofhfa frapspisgionRIRGERA was
added and kneaded for two hours at 110 [err]C for reaction. After the two
hour reachionoscodpe EIBM)3 portion was collected by heat filtration. The
solid portion was resuspended with 275 liters of titanium

FIG. 2 is a traced diagram explaining the photograph of FIG.

1;

FIG. 3 is a TEM photograph of polypropylene that has
generally been known;

FIG. 4 is a traced diagram for explaining the photograph of
FIG. 3;

FIGs. 5 to 7 are charts showing the rheology behavior of the
polymer composition according to Example 26 of the present
invention and the relationship between a storage elastic modulus
G' and a frequency @ ;

FIGs. 8 and 9 are charts showing the rheology behavior of
the polymer composition according to Example 26 of the present
invention and the relationship between a first normal stress
difference N1 and a shearing rate 7 ;

FIGs. 10 and 11 are charts showing the rheology behavior of
the polymer composition according to Example 26 of the present
invention and the relationship between a relaxation elastic
modulus G(t) and time; and

FIGs. 12 and 13 are charts showing the rheology behavior of

the polymer composition according to Example 26 of the present



tetrachloride, and maintained at 110 [err]C for two hours again for
reacti on. After the reaction, again the solid portion was col |l ected
by heat filtration. The solid portion was washed w th n-hexane
sufficiently so that titaniumradicals are not detected in the
- 89 - rinsing liquid. Subsequently, the solvent was separated by
filtration, and the solid portion was dried under a reduced pressure to
obt ai n a iBvepdiradandthe yinlatkisnshipc basweentan qlongationadl vigcesity
conpound c%t%[yst conponent) containing 2.4 weight %of titanium

and time. _

Preferrgd Embodiments of thé Ihvention

In the specification, the term “polyolefins” refers to
olefin polymers including (i) olefin homopolymers comprising
olefin monomers having 2 to 12 carbon atoms, (ii) olefin random
copolymers comprising at least 2 olefin monomers, and (iii)
olefin block copolymers comprising at least 2 olefin monomers.
The terms “polyethylenes”, “ethylene polymers” and “ethylene
copolymers” are meant to include ethylene polymefs and ethylene
copolymers including (i) ethylene homopolymers, (ii) ethylene-
olefin random copolymers containing ethylene monomers at the rate
of 50wt% or more, and (iii) ethylene-olefin block copolymers
containing ethylene monomers at the rate of 50wt% or more. The
term “polypropylenes” refers to (i) poiypropylene homopolymers,
(ii) propylene—olefin random copolymers containing propylene
monomers at the rate of 50wt%, and (iii) propylene-olefin block
copolymers containing propylene monomers at the rate of 50wt2.
The term “polyolefin composition” refers to a mixture of
polyolefins different from each other in the kind of monomers,
the ﬁolecular weight, the randomness, the blocking unit and the
like. The term “preliminary activation” means activation of a
polyolefin-preparing catalyst in activity prior to polymerization

or copolymerization of olefin. The preliminary activation is



(2) Preparation of preactivated catal yst After substituting a 30
liter capacity stainless steel polynerization reactor having an

i nclined-turbine agitator with a nitrogen gas, 18 liters of n-hexane, 60
mllinmle of triethyl alum num (organic nmetal conpound (AL1)) and 150 g of
the supported titaniun1catalyst conponent prepared as nentioned above

(75.16 nilll eL l e tjitaniumato mere adde Lhen 210 g of
pr opyl enePRESO §H§§ EdP? H&Iog erpFape fipadpoghefor 20
mnutes at -1 [err]C Pol ymer gener at ed |n a prelimnary

pol yrer i zRCEEANERt Af ne o lyaief innprepasingrentabyst vkos Dredipibardly it was

found that 1.2 g of pol ypropylene (B) was generated per 1 g of the

suppor t edactivateufior anaking thempartedystasupport iantpdlysierizedcosity [[err]]

measured in tetralin at 135 [err]C of polypropylene (B) was 2.7 dl/g. '

After thecopedymenipedialefimr eThieedepnohpreact ivstedicathdyget wedss de t he

‘pol ynmeri zation reactor. After
catalyst comprising a conventional polyolefin-preparing catalyst
and a small amount of at least two polyolefins. Those two
polyolefins are a polyolefin to polymerize having a specific
intrinsic viscosity and a polyolefin having a specific and high
intrinsic viscosity. The preactivated catalyst is preliminarily
activated by making the polyolefin-preparing catalyst support the
above two polyolefins. The conventional polyolefin-preparing
catalyst is a catalyst for conventional use in preparing a
polyolefin, and the conventional polyolefin-preparing catalyst
comprises a catalytic component of a transitional metal compound
including at least a titanium compound, an organic metal
compound, and if required, an electron donor. The catalytic
component of a transitibnal metal compound can be any known |
polyolefin-preparing catalytic component containing a catalytic
component of a transitional metal compound including at least a
titanium compound as a main component. A titanium-containing
solid catalytic component is preferably used from among the known |
catalytic components in terms of manufacture. The titanium-

containing solid catalytic component can be any from among

titanium-containing solid catalytic components containing a



substituting the gas phase portion wth a nitrogen gas once, ethylene was
supplied continuously for three hours to the polynerization reactor so as

to maintain the inside pressure at - 90 -
0.59 MPa with the inside tenperature at -1 [err]C to conduct the
prelimnary activating pol ynerization. . Polyner -generated in a

prelimnary activating polynmerization obtained. in the sane conditions was
anal yzed Eﬁ@ﬁ#%uﬂmi¥1pgdﬁ€1d?hﬁPmEQ§§¢i?ﬂﬁ @BPFWQPSeQESF@% baniugof t he

supported titani um catalyst conponent, and the intrinsic viscosity [[err]]
measur ed comtaining iselid catalyti¢ capponents dncdude those proposed in

Japanese Examined Patent Publication Nos. 56-3356, 59-28573, 63-
66323 and the like, a titanium-containing supported catalytic
component including titanium, magnesium, halogen and electrqn
donor as essential components where a magnesium compound supports
titanium tetrachloride proposed in Japanese Unexamined Patent
Publication Nos. 62-104810, 62-104811, 62-104812, 57-63310, 57-
63311, 58-83006, 58-138712 and the like.

The organic metal compound can be a compound having an
organic group (a ligand) of a metal selected from the group
consisting of Group I metals, Group II metals, Group X II metals
and Group X II metals in terms of the periodic table issued in
1991. Examples of the comﬁound having an organic group (a
ligand) of a metal include organic lithium compounds, organic
sodium compounds, organic magnesium compounds, organic zinc
compounds and organic aluminum compounds. The organic metal
compound can be used in combination with the above—mentioned
catalytic components of a transitional metal compound. From
among the examples, it is preferable to use organic aluminum
compounds represented.by a formula

AIRY R? x

p q (3-(p+tq))
wherein R1 and R2 each represent a hydrocarbon group such as

alkyl group, cycloalkyl group or aryl group, or an alkoxy group,



The amount of polyethylene (A generated in the prelimnary. activating

pol yneri zation with ethylene per 1 g of the supported catalyst conponent
containing titaniumand the intrinsic viscosity [[err]] were found to be
32 g per 1 g of the supported titaniumcatalyst conponent and 30.2 dl/g,
respectively. After the reaction period, unreacted ethyl ene was

di scharged outside the_polynerization feacto After ‘substjtuting the gas
phase por¥XiBePLRSNtEs @ lhlaéﬁgﬁng%mbn@ elh@“éij& AFe22. BOS H1YeAn

di i sopropyl di met hoxy 'silane (electron donor (E1l)) into the polymerization:
react or, Sabigfwingrofprandanls<sphpls el and nmintained for 20 ninutes at
0 [err]C to conduct the addition polyneri.zation after the prelimnary

act i vat i nExamphesreoft orfandc alhminemotompoynds dacludeetriatkpl @limimumsas
di scharged outside the reaction container and the gas phase portion of the

reaction sgeltad nerimesthydubd uinfinineg e idthyl radgmrinum, obt m-propydact i vat ed
catalyst slurry of- the main (co-)pol ynerizati on.
aluminum, tri-n-butyl aluminum, tri-i-butyl aluminum, tri-n-hexyl
aluminum, tri-i-hexyl aluminum or tri-n-octyl aluminum;
dialkyl aluminum monohalides such as diethyl ﬁluminﬁm chloride,
di-n-propyl élﬁminum chloride, di-i-butyl alumiﬁum chloride,
diethyl aluminum brbmide or diethyl aluminum iodide;
dialkyl aluminum hydrides such as diethyl aluminum hydride;
alkyl aluminum sesquihalide such as ethyl aluminum
sesquichloride; monoalkyl aluminumldihalide such as ethyl
aluminum dichloride; and alkoxyalkyl aluminum such as diethoxy
monoethyl aluminum, preferably trialkyl aluminum. or dialkyl
aluminum monohalidé. Those organic aluminum compounds can be
used either alone or in combination.

The electron donor is, if required, used to control the
preparation rate and/or stereoregularity of the polyolefin.
Exampleé of the electron donor include organic compounds having
any -of oxygen, nitrogen, sulfur and phosphorus in the ﬁolecule,
such és ethers, alcohols, esters, aldehydes, fatty acids,
ketones, nitriles, amines, amides, urea, isourea, isothiourea,
isocyanates, azo-compounds, phosphines, phosphites, hydrogen

sulfide, thioethers, neoalcohols, silanols and organic silicon



Pol ymer generated in an addition pol ynerization obtained

- 91 - using the sanme conditions was analyzed and it was found
that 35.4 g of polynmer existed per 1 g of the supported titanium catal yst
conponent, and the intrinsic viscosity [[err]] of the polyner neasured in

tetralin at 135 [err]C was 27.6 dI/g From t he above nenti oned
results, the amunt o ol pro K rated e addition

pol yner i FoBPe} cgn% bﬁ) F%‘ Sf%tﬂ ubﬁo‘f‘?je%fmt et ani um cat al yst
conponent, and t he |ntr|nS|c VISC S (3)
Producti on of EF8mPAesp9f cREhRRsHpdS hﬁ ﬁ;¥c%£h dleth%l ether, di-

n-propyl ether, di-n-butyl ether, di-i-amyl ether, di-n-pentyl
ether, di-n-hexyl ether, di-i-hexyl ether, di—-n-octyl ether, di-i-
octyl ether, di-n-dodecyl ether, diphenyl ether, ethylene glycol
monoethyl ether, diethylene glycol dimethyl ether and
tetrahydrofuran.

Ekamples of alcohols include methanol, ethanol, propanol,
butanol, pentanol, hexanol, octanol, 2-ethyl hexanol, allyl
alcohol, benzyl alcohol, ethylene glycol and glycerin.

Examples of phenols include phenol, cresol, xylenol, ethyl
phenol and naphthol.

Examples of esters include monocarboxylic acid esters such

 as methyl methacrylate, methyl formate, methyl acetate, methyl
butyrate, ethyl acetate, vinyl acetate, propyl-n-acetate, propyl-
i-acetate, bﬁtyl formate, amyl'acetate, butyl-n-acetate, octyl
acetate, phenyl acetate, ethyl propionate, methyl benzoate, ethyl
benzoate, propyl benzoate, butyl benzoate, octyl benzoate, 2-
ethylhexyl benzoate, toluic acid methyl ester, toluic acid ethyl
ester, anisic acid methyl ester, anisic acid propyl ester, anisic
acid phenyl ester, ethyl cinnamate, naphthoic acid methyl ester,
naphthoic acid ethyl ester, naphthoic acid propyl ester,
naphthoic acid methyl ester, 2-ethylhexyl naphthoic acid, or

ethyl phenylacetate; aliphatic polycarboxylic acid esters such as



pol ynmeri zati on of propyl ene) After providing a nitrogen gas

at nosphere in a 110 liter capacity continuous horizontal gas phase

pol ymeri zation reactor wth an agitator (length/diameter = 3.7), 25 kg of
pol ypropyl ene powders were introduced, and further 0.61 g/h of the
preactivated catalyst slurry as the supported titani um catal yst conponent

and 15 wei ght % n-hexane sol ution of ;rietQ{I_al nhnun1%ﬁr ani tal
conpound diethyl succinatesr sephy lpatomisacid diethglcesten. gBHa’ mr;‘éEE)lP
were continuously supplied so that the respective nolar ratios became 90
and 15 baaeid chiethyl iesteirundibotyl imalente qupddethylt butnlnahedn fojds
conponent . Further, under the condition of polynerization tenperature

of 70 [erapd ardwaiting polyearbogpliedacid astershsucht e momemekiyrd/ pr opyl ene
ratio in the polynerization reactor became 0.006, and further, propyl ene

was suppl pieehsPats, (dimsthylaphthdtate, diethyl phthalate, di-n-propyl- 92 -
phthalate, mono-n-butyl phthalate, di-n-butyl phthalate,
diisobutyl phthalate, di-n~heptyl phthalate, di-2-ethylhexyl
' phthalafe, di-n-octyl phthalate, diethyl isophthalate, dipropyl
isophthalate, dibutyl isophthalate, di-2-ethylhexyl isophthalate,
diethyl terephthalate, dipropyl terephthalate, dibutyl
terephthalate or naphthalenedicarboxylic acid diisobutylester.

Examples of aldehydes include acetaldehyde, propionaldehyde
and benzaldehyde. Examples of carboxylic acids include |
monocarboxylic acids such as formic acid, acetic acid, propionic
acid, butyric acid, oxalic acid, succinic acid, acrylic acid.
maleic acid, valeric acid or benzoic acid; and acid anhydrides
such as benzoic anhydride, phthalic anhydride or
tetrahydrophthalic anhydride. Examples of ketones include
acetone, methylethyl ketone, methylisobutyl ketone and
bénzophenone.

Examples of nitrogen containing organic compounds include
nitriles such as acetonitrile or benzonitrile; amines such as
methyl amine, diethyl amine, tributyl amine, triethanol amine, B-
(N, N-dimethylamino)ethanol, pyridine, quinoline, a -picoline,

2,4,6-trimethyl pyridine, 2,2,5,6-tetramethyl piperidine, 2,2,5,5-



pressure inside the polynerization reactor at 2.15 MPa to conduct the gas
phase pol ynerization of propylene continuously for 150 hours. Duri ng
t he pol ynerization period, polynmer was taken out from the pol ynerization
reactor at the rate of 11 kg/h so as to nmintain the polynmer level in the
pol yneri zation reactor at 60 volunme % The taken-out polynmer was

treated by contacting wwth _a_. nitroge as contai |ng 5 v % of wat er
vapor at ¥e©r§@#¥ ¥ myrrodddipgut Ns ﬂ'ghﬁ%ﬁﬁ¥awe§ V}nﬁ?h“£%¢$E;QE4qehtrinsic

Vi scosity g [err] ] of 1.80 dl/
aniline or dimethyl aniline; amides such as formaldehyde,

hexamethyl phosphoric-acid triamide, N,N;N' ,N ,N -pentamethyl-N -
8 —dimethylaminomethyl phosphoric.acid triamide or octamethyl
pyrophosphoryl amide; ureas such as N,N,N ,N —tetramethyl urea;
isocyanates such as phenyl isocyanate or toluyl isocyanate; azo
compounds such as azobenzene.

Examples qf the phosphorué containing compounds include
phosphines such as efhyl phosphine, triethyl phosphine, di-n-
octyl phosﬁhine, tri-n-octyl phosphipe, triphenyl phosphine or
triphenyl phosphine oxide; phosphites such as dimethyl phosphite,
di-n-octyl phosphite, triethyl phosphite, tri-n-butyl phosphite
or triphenyllphosphite.

Examples of the sulfur containing compounds include
thioethers such as diethyl thioether, diphenyl thioether or
methyl phenyl thioether; and thioalcohols such as ethyl
thiocalcohol, n-propyl thiocalcohol or thiophenol.

Examples of th@ organic silicon compounds include silanols |
such as trimethyl silanol, triethyl silanol or triphenyl silanol;
and organic silicon compounds having a S$i-0-C bond, such as
trimethyl methoxysilane, dimethyl dimethoxysilane, methylphenyl
dimethoxysilane, diphenyl dimethoxysilane,
methyltrimethoxysilane, vinyltrimethoxysilane,

phenyltrimethoxysilane, trimethyl ethoxysilane, dimethyl



The ratio of polyethylene (A) generated by the prelimnary activating
treatnent in the polynmer was 0.18 weight % and the intrinsic viscosity
[[err]] of polypropylene was 1.75 dl/qg. Subsequently, using the sane
conditions as exanple 1, polyner pellets were prepared with an extruder.
Various physical properties of the pellets were nmeasured and eval uated to
find the MR the crystallization tenperature, and the nelt tension (M)
to be 6.0digthoxsilese, d22soprepyl dimethoxysdlanpesdiisoRuiyl
Exanpl e 4 A pol ypropyl ene conposition was produced using the_sanme
condi t i ondimetlouyrgillens, ediphenyhadiathoxysilegen/ pethyl ctriethoxysiilanehe
gas phase was altered to 0.008 to change the MFR in exanple 3 to prepare
the eval ugthyh tpiethorystliansanpisy B triethoxysilane, cyclopentyl methyl- 93
dimethoxysilane, cyclopentyl trimethoxysilane, dicyclopentyl
dimethoxysilane, cyclohexYl methyl dimethoxysilane, cyclohexyl
trimethoxysilane, dicyclohexyl dimethoxysilane or 2-norbornyl
methyl diethoxysilane.
The above electron domors can be used either alone or in
combination.
In the preactivated catalysts for olefin polymerization, a
polyolefin (A) has an intrinsic viscosity [# ] in the range of 15
to 100d1/g, preferably 17 to 50d1/g. The intrinsic viscosity [7 ]
is to be measured in tetralin at 135°C. The polyolefin (A) is a
monopolymer or copolymer comprising olefin having 2 to 12 carbon
atoms, preferably a monopolymer comprising ethylene or propylene,
or an ethylene- or propylene-olefin copolymer comprising ethylene
or propylene monomer at the rate of 50wt% or more, preférably at
least T0wt%, further preferably at least 90wt%. Further, the
polyolefin (A) is more preferably ethylene monopolymer or
ethylene-olefin copolymer comprising ethylene monomer at the rate
of 50wt% or more, preferably at least TOwt%, further preferably
at least 90wt%. |

A too small intrinsic viscosity [# ] of polyolefin (A) can

hardly provide a sufficient melting tension and a sufficient



Vari ous physical properties of the obtained pol ypropylene conposition are
shown in Table 2. Conparative Exanple 5 A pol ynmer was produced
usi ng the sane conditions as exanple 3 except that the prelimnary
activating polynerization with ethylene was not conducted to prepare the

eval uation speci nen of conparative exanple 5. Vari ous physi cal
properties of the obtained polymer are shown in Table 2. Exanple 5
(1) Prepmexstadldzation yempevatiure tfah thecindeaded rpakyalefiin net al

conpound Usi ng the sanme conditions as exanple 3, a supported titanium

composition as a final product. The upper limit for the
intrinsic viscosity [# ] is nqt particularly specified. However,
a preferable upper limit can be about 100dl/g in view of

- manufacturing efficiency and the following reason; when the
intrinsic viscosity [# ] of polyolefin (&) is too different from
‘that of the intended polyolefin composition as a final product,
polyolef;n (A) éannot be dispersed in the polyolefin composition,
causing the melting tension to be insufficient. Further, the
intrinsic viscosity [#7 ] of polyolefin (Ai measured in tetralin
at 135°C has to be raised up to 15dl/g to provide the final
product with a high molecular weight. For this reason, ethylene
monopolymer or ethylene-olefin copolymer comprising ethylene
monomer at the rate of 50wt% or more is preferable in view of
polymerization efficiency. |

Though the density of polyolefin (A) is not particularly
specified, a density of 880 to 980g/l is preferred.

The amount of polyoléfin (A) for a catalytic component of a
transitional metal compound to support is 0.01 to 5000g per gram
of the catalytic component, preferably 0.05 tq 2000g, further
preferably 0.1 to 1000g. Less than 0.0l1g of polyolefin (A) per
gram oflthe catalytic'compoﬁent cannot provide the intended
polyolefin composition as a final product with a sufficient

melting tension and a sufficient crystallization temperature.



catal yst conponent was obt ai ned. (2) Preparation of preactivated

cat al yst Usi ng the sane prelimnary activating polynerization _
conditions the same as exanple 3 (2) except that the reaction tenperature
was O [err]C, 30 g of propylene was supplied in addition to ethylene and
the reaction tenperature was 45 mnutes; a preactivated catalyst slurry
was obt ai ned. A catal yst aobtai ned bépgrocessigggrﬁth %ﬁe grelininary
activati Mpne dkarefP008i af Poyalefdn. JAdi n8TAOL Nt Sadad¥&1Ci ¢ was
found that 23.2 g of polyner existed per 1 g of the supported titanium
cat al yst eampsmestt isanatt effegkiven can deteriorate the homogeneity ofgy -

a final product.

Examples of preferable olefin monomers for polyolefin (A)
include ethylene,'propylene, 1-butene, 1l-pentene, 1l-hexene, 1-
octene, l-decene, 4-methyl-l-pentene and 3-methyl-l-pentene.
From among those, ethylene, propylene, l-butene and 4-methyl-1-
pentene are particularly preferable.

Polyoléfiﬁ (B) is the same as fhe polyolefin to be
polymerized having an intrinsib viscpsity [#] of less than
15d1/g measured in tetralin at 135°C. Polyolefin (B) provides
polyolefin (A) contained in a polyolefin composition as a final
product with good dispersion in the composition. The intrinsic
viscosity [# ] of polyolefin (B) is preferred to be lower than
that of polyolefin (A) and be higher than that of a polyolefin
composition as a final'product.

The amount of polyolefin (B) for use to let a catalytic
component of a transitional metal compound suppbrt is preferably
0.01 to 100g per gram of the catalytic component. In other
words, the amount is preferred to be 0.001 to 1wt% in terms of a
polyolefin composition as a final product. A too small amount of
polyolefin (B) prevents polyolefin (A) from dispersing in the
polyolefin composition as a final product. - A too large amount of

polyolefin (B) makes preparation of the preactivated catalysts



viscosity [[err]] of the polynmer neasured in tetralin at 135 [err]C was
21.5 dl /g and an et hyl ene- propyl ene random copol yner (A) having an
intrinsic viscosity [[err]] of 22.5 dl/g and a propyl ene polynerization
unit containing ratio of 0.7 weight % (constant by C NVR) was generated in
the amount of 22 g per 1 g of the supported titanium catalyst conponent by
the prelimnary activating treatnent. A pol yner obtained by the

addi ti on fios! plefinapolymerization legscpffeative deagauns Afet reat ment using
the sane conditions was analyzed and it was found that 25.3 g of polyner
exi st ed pHspergibilityeis gpmatd eaasddym cat al yst conponent, and the
intrinsic viscosity [[err]] of the polynmer neasured in tetralin at 135
[err]C was 1%he grégctivhted datalysitsvfop abefin rpolymerizatdentyré[err]]

of 2.2 dl/g was generated in the anount of 2.1 g per 1 g of the supported

titani umg@ipairedt byoarereininartyctddation treatment which lets a
catalytic component of a transitional metal compound support
polyolefins (B) and (A). The preliminary activation treatment
comprises steps of a preliminary polymerization and a preliminafy
activation polymerization in_the presence of a polyolefin~
preparing catalyst. The preliminary polymerization preliminariiy
polymerizes olefin to form polyolefin (B). The preliminary
activation polymerizafion polymeriies olefin to form polyolefin
(A). The polyolefin¥preparing catalyst is a combination of a
catalytic component of a transitional metal compound containing
at least a titanium compound, an organic metal compound and, if
required, an electron donor.

In the polyolefin-preparing catalyst for the preliminary
activation treatment, the organic metal compound is 0.01 to 1000
molar parts, preferably 0.05 to 500 molar parts, and the electroﬁ
donor is 0 to 50b molar parts, preferably 0 to 100 molar parts
per molar part of the transitional metal contained in the
catalytic component of a transitional metal compound containing
at least a titanium compound. |

The following method lets the catalytic component of a

transitional metal compound support polyolefins (B) and (A).



pol ymeri zati on. (3) Production of polypropylene conposition (main
(co-) polynerization of propyl ene) A pol ynmer having an intrinsic
viscosity [[err]] of 1.54 dl/g and the ethylene polynerization unit of 0.8
wei ght % was obtained at the rate of 11.6 kg/h by conducting the gas phase
pol yneri zation for 150 hours continuously using the same conditions as
exanple 3 (3) except that the preactivated catalyst slurry obtained in the
above nerffimsked gdyodesinséB) aefthell to 100g per gram of a catalytic . 9 5.

preactivated catalyst slurry, the hydrogen/propylene ratio in the
component of a transitional metal compound is formed by
preliminary polymerization using 0.01 to 500g of olefin to be
polymerized in the presence of the polyolefin-preparing catalyst
of 0.001 to 5000mmol, preferably 0.01 to 1000mmol, in terms of
transitional metal atom in the catalyst component per liter of
olefin polymerization volume. In this process, no solvent or a
solvent of at most 500g per gram of a catalytic component of a
transitional metal compound is used. Then polyolefin (A) of 0.01
to 5000g per gram of a catalytic component of a transitional
metal compound is formed by polymerization using 0.01 to 10000g
of olefin. The term “polymerization volume” refers to a volume
of liquid phase in a polymerization container for liquid phase
polymerization or a vﬁlume of gas phase in a polymerization
container fof gas phaée polymerization.

The amount of thé catalytic component of a transitional
metal compound for use is preferably within the above-mentioned
range in view of efficient and controlled polymerization of
polyolefin (A). A too small amount of the organic metal compound
for use makes polymerization inappropriately slow down. A too
large amount of the organic metal cohpound is not efficient
because the obtained polyolefin composition as a final pfoduct is
apt to contain much residue of the organic metal coﬁpound. A too

large amount of the electron donor for use makes polymerization



gas phase was 0.012, and ethylene was supplied in addition to propylene so
that the ratio with respect. to the propyl ene concentration in the
pol ymeri zation reactor is kept at 0.003 continuously. The ratio of
t he et hyl ene-propyl ene random copol ymer (A) in the polyner generated in
the prelimnary activating treatnment was 0.12 weight % and the intrinsic
viscosity [[err]] of the roag;ene- et hyl ene copol yner_ was 1.52 dIng
Subsequerinappriopriate tynslew i .ond 490ekarge camoyty of theypebygntkor
conposition pellets were prepared with an extruder. Various .physical
propert i asseofreguérps| & el arge reeacteas anddmakes evt| difificuld tond the MFR the
crystallization tenperature, and the nelt tension (M5) to be 15.4 g/10
m nut es, eflifiktizhedy] Controll Polyneizaddipacti vely. Conpar ati ve Exanpl e
6 A pol yner was produced using the sane conditions as exanpl e
The preliminary activation treatment is performed in liquid
phase using solvents. Examples of the solvents-include aliphatic
hydrocarbons such as butane, pentane, hexane, hepténe, octane,
isooctane, decane or dodecane; alicyclic hydrocarbons such as
cyclopentane, cyclohexane or methyl cyclohexane; aromatic
hydrocarbons such as toluene, xylene or ethylbenzene; inert
solvents such as gasoline fraction or hydrogenized diesel o0il
fraction; and olefins. The preliminary activation treatment is
also performed in gas phase using no solvent.
To form a polyolefin (A)-having a high molecular weight and
an intrinsic viscosity [# ] of 15 to 100dl/g, the preliminary
activation treatment is preferably performed without using
hydrogen, though the treatment can be performed in the presence
of hydrogen.
The preliminary polymerization for polyolefin to be
polymerized is performed at a condition for forming polyolefin
(B) of 0.01 to 100g per gram of a catalytic component of a
transitional metal compound, usually at -40 to 100°C and 0.1 to
5MPa for 1lmin to 24hr. .The preliminary activation polymerization

is performed at a condition for forming 0.01 to 5000g of

polyolefin (A), preferably 0.05 to 2000g, further preferably 0.1



5 except that the prelimnary activating polynerization with ethylene and
propyl ene was not conducted to prepare the evaluation specinen of

conparati ve exanpl e 6. Vari ous physical properties of the obtained
pol ymer are shown in Table 2. Conpar ati ve Exanmple 7 Only the
prelimnary activating polynerization with ethyl ene

- 96 - in exanple 1 (2) was conducted wi thout the prelimnary

pol yneri ztn i000g perpgopyl efica eatalytisd womponepd| ofied i tRansditional| j ter of
nmet hanol was added to the obtai ned preactivated catal yst
metal compound. That condition is usually at a low temperature
such as —-40 to 40°C, preferably —40 to 30°C, further preferably -
40 to 20C, and 0.1 to 5MPa, preferably 0.2 to S5MPa, further
preferably 0.3 to 5MPa for 1min to 24hr, preferably 5min to 18hr,
further preferably 10min to 12hr.

After the preliminary activation is performed, an addition
polymerization can be performed by using 0.01 to 100g of olefin
to be polymerized per gram of a catalytic component of a
transitional metal compound. The addition polymerization keeps
an éctivity iﬁ polymerization'by the preliminary activation high.
The amount of the organic metal compound, electron donor, solvent
and olefin is within the same range as mentioned for the
preliminary activation, preferably an electron donor of 0.005 to
10mol, preferably 0.01 to 5mol. The addition polymerization is
preferably perfofmed at -40 to 100C and 0.1 to 5MPa for 1min to
24hr. The kind of organic metal compounds, electron donors and
solvents for the addition polymerization can be the same as that
in-preliminary activation polymerization. The kind of olefin for
addition polymerization is identical to the olefin to be
polymerized.

The intrinsic viscosity [# ] of polyolefin obtained by
addition polymerization is at most within the range of intrimsic

viscosity [ 7 ] of polyolefin (A). The intrinsic viscosity [7 ]



slurry to conduct the deactivation of the catalyst for one hour at 70 _
[err]C. After the reaction, polyethylene was separated from the slurry by
filtration, then dried under a reduced pressure to obtain 200 g of
pol yet hyl ene having an intrinsic viscosity [ [err] ] of 32.5 dl/g.
20 kg of pol ypropyl ene obtained by the main polynerization of propylene
wi thout the prelimnary activating polynmerization wth ethylene nor the
addi t i on QfoiBpFalefinofbipnined Bpaddidion pelymerization isydacoppgrated he
above nentioned prepared golyethylene were m xed. Further, 20 g of
2, 6- di - t -foutthe finadr pedyotefii0 g of cal cium stearate were added and ni xed
for 3 mnutes in a 100 liter capacity Henschel m xer. Then the m xture
was pel | eti ze@oniprioviddeexhe vileterded pplyodefén dompesitrion, 4henm at 230
[err]C to prepare the eval uation specimen of conparative exanple 7.
Various pipsdcadivaitedreatatps of cabehisedn€drpahlint polymdrid@ation using
olefin having 2 to 12 carbon atoms, either alone or in
combination with an organic metal compound (AL2) and an electron
donor (E2).

The olefin main-polymerization catalyst comprises the above-
mentioned preactivated catalyst, organic metal compound (AL2) and
electron donor (E2). The total amount of the organic metal
compounds (AL1l) and (AL2) for the polyolefin-preparing catalyst
is 0.05 to 3000mol, preferably 0.1 to 1000mol per mol of the
transitional metal atom contained in the preactivated catalyst.

The total amount of the electron donors (E1) and (E2) for the
polyolefin—-preparing catalyst is 0 to 5000mol, preferably 0 to
3000mol per mol of the transitional metal atom contained in the
preactivated catalyst.

When the total amount of the organic metal compounds (AL1)
and (AL2) is too small, a reaction rate in main polymerization of
olefin gets too slow. A too large amount of the organic metal
compounds (ALl) and (AL2) is not efficient and unpreferably makes
much residue of the organic metal compound in the obtained |

polyolefin composition as a final product. A too large amount of

the electron donors (El) and (E2) for the polyolefin-preparing



an intrinsic viscosity [[err]] of 1.97 dl/g, MR of 3.5 g/10 ninutes, the
crystall'ization tenperature of 116.2 [err]C and the nelt tension (M5) of

1.0 cN. ' - 97 -

Table 2 . ' Exanpl es
Conpar ati ve Exanpl es ' 3 4
5[err] 5 6 T[err] Prelimnary polynerizatign

ponpropﬂa&mdy@B)makes a reaction rate in pajn polqurlzatlongof olef2n7
Intrinsic viscosity [[err]]
extremely slow.

The kind of organic metal compound (AL2) and electfon donor
(E2) to prepare an olefin main—-polymerization catalyst is the
same as that of organic metal compound (AL1l) and electron donor
(E1). The organic metal compound (AL1l) and electron donor (E1)
can each be used either alone or in combination. The kind of
organic metal compound (AL2) and electron donor (E2) can be the
same as that for use in the pfeliminary activation treatment or
be different froh that for use in the preliminary activation
treatment.

The olefin main-polymerization catalyst can be a combination
of a powdery precipitate, organic metal compound (AL2) and, if
required electron donor (EZ). The powdery precipitate can be
mixed with a solvent as a suspension. The powdery precipitate is
formed by removing the solvent, unreacted olefin, unreacted
organic metal compound (ALl1l) and electron donor (El1) from the
preactivated catalyst.by filtration or decantation. The olefin
main-polymerization catalyst can also be a combination of aﬁother
powdery precipitate, organic metal compound (AL2) énd, if |
required electron donor (E2). This powdery precipitaté is formed
by evaporating and removing the solvent and uﬁreacted olefin from
the preactivated catalyst by reduced pressure distillation or

inert gas flow.

- 40 —



(dl/g) Generated amount 1 (g/Q) 1.2 1.2 1.2 1.2
1.2

- Conposition ratio 2 (W% 0.01 0.01 0.01
0.01 0.01 - Prelimnary activation < pol yet hyl ene (A) >
30.2 30.2 22.5 - - 32. 5 Intrinsic viscosity
[[err]] (dl/9g) Generated amount 1 (g/Q) 32.0 32.0
22.0 Conposition ratio 2 (W% 0.18
0.17 0.12 The polyolefin composg.tion of atie t jneHeiopdsi Prepaned as
polypropylene (0> 2.8 2.8 2.2 2.8 2.2

Ifralliowsi.c Olefimiisy I[C{leme]l‘]lzed in the/mesence ofemepueactivated 1
(g/g) 2.2 2.2 2.2 - Conposition
ratio 2 (catdlyst or aﬁ.@lefm anﬁh—polgmﬁi:lzatlm Odataly@stﬂl The- amount
Pol yrmeri zati on process Intrinsic viscosity [[err]] 1.75
1.63 JoHhe Sre&cﬁvated-éa'-‘talys;lt- %2 olefin(mhimypolymerianposii tion ratio
2 (M9 : 99. 8 99.9 100 100 99.7 Pr opyl ene

(co )|ooI Walgst foi‘nﬁéé nﬁéoovomcq% th)Ob{nﬁbll]preferably b.095 tol. 63
(dl'/g) Propyl ene (co-) pol yner

io;rgom t' fnnol feggﬁiltgf'&f \cﬁcfléﬁfdﬂl&a&[l@ér%%%es in 16\1%3 8%{. R) 1.68 1.54
e omcsal es fm B el SR T o

o] )@eflnedvgaege E%tné gty rele eéﬁenﬁpm%sa} transtjogal usa)

15.2 7.4 [e (g/ 10 mi nutes)
0.1 _(pqppoundoegables efﬁpqgent_qu;rol o@ qlefin polymerization.

The olefin main-polymerization can be performed by a known
polymerization process, such as slurry polymerization, bulk
polymerization; gas phase polymerization, liquid polymerization,
or a combination thereof. With slurry polymerization, olefin is
polymerized in solvents such as aliphatic hydrocarbon'including
propane, butane, pentane, hexane, heptane, octane, isooctane,
decane or dodecane, alicyclic.hydrocarbons including
cyclopentane, cyclohexane or methyl cyclohexane; aromatic
hydrocarbons such as toluene, xylene'or ethylbenzene; inert
solvents such as gasoline fraction or hydrogenized diesel oil
fraction; and olefins. With bulk polymerization, olefin works as
a solvent. With gas phase polymerization, olefin is polymerized
in a gas phase. With liquid polymerization, polyolefin formed by
polymerization is in a liquid state. An example of preferable

polymerization conditions for the above processes is a



Note 1 : Cenerated anmount (g) per 1 g of transitional netal conpound

cat al yst conponent Note 2 Conposition ratio (W% in the propylene' a
-olefin (co-)polynmer conposition Note 3 Conparative exanple 5; a gas
m xture of ethyl ene and propyl ene-was used as the nonomer for the
prelimnary activation Note 4 : Conparative exanple 7; mechanical sinple
m xi ng of pol yethyl ene and main_pol ynmeri zati on polypr en

- 98 - temperatiure ofE;anigpelgO% ' prqfﬂrqis}lérpéﬁ%aﬂ:po,;gg% c aﬁe\g[g}'@tr

conposition including transition netal conpound
preferably 40 to 100C, a pressure of 0.1 to 5MPa, preferably 0.3

to 5MPa of continuous, semi—~continuous or batch polymerization,
and a polymerization time of 5minlt6 24hr. This condition
efficiently forms polyolefin.

The polymefization condition is set.to form polyolefin
formed in the main polymerization and a polyolefin composition as
a final product with an intrinsic viscosity [#] of 0.2 to
10d1/g, preferably 0.7 to 5d1/g'and to adjust poiyolefin (a)
derived from the used preactivated catalyst to 0.01 to 5wt% of
the composition. Similarly to known olefin polymerization, the
molecular weight of polymer is adjusted by the use of hydrogen in
polymerizing.

Less thanlO.Zdl/g fdr the intrinsic viscosity [# ] for the
intended polyolefin composition results.in deteriorated
mechanical properties of a final molded polyolefin product. More
than 10d1l/g for the intrinsic viscosity [7 ] deteriorates molding
properties.

When the content of polyolefin (A) derived from the
preactivated catalyst is less than 0.01lwt% of the intended
polyolefin composition, the melting tension and crystallization
temperature for the polyolefin composition are not sufficiently
improved. More than 5wt% of polyolefin (A) in the intended

polyolefin composition is not efficient, and the content value



Usi ng the sane conditions as exanple 3, a supported titanium catalyst
conponent was obt ai ned. (2) Preparation of preactivated catal yst
Usi ng the sanme conditions as exanple 3, a preactivated catalyst slurry was
obt ai ned. (3) Production of polypropyl ene conposition (main (co-)
pol yneri zati on of propyl ene) Usi ng the sane conditions as exanple 3
except that hydrogen was supplied so as to have the hydrogen/ propyl ene
rati o i n care dgtenierateahppegeneitynof theapodyodefin repnpasitiione was
further supplied to nmaintain the inside pressure of the polynerization
reactor at 1. Dle¥ia havingl 2ntmtl2 reanhen atonsatsopreferaisie (to) . A
pol ynmer obtai ned by the polynerization process using the sanme conditions
was anal ygeimerd Zet inaprépaning heie tgud ydllefdms cohpds Pt iidimiofutthe, t he

intrinsic viscosity [[err]] of the polymer neasured in tetralin of 135

[err] C wainvweriol./ IExaiple8t 6f Steferred olefin include ethylene,
propylene, 1l-butene, l-pentene, l-hexene, l-octene, l-decene, 4-
methyl-1-pentene and 3-methyl-l-pentene. From among those,
ethylene, propylene, l-butene and 4-methyl-l-pentene are
particularly preferable. Those olefins can be used either alone
or in combination.

The polyolefin formed by main-polymerization can be olefin
homopolymer, or olefin-random or olefin-block copolymer
comprising olefin monomer at the rate of 50wt% or more. The
polyolefin is preferably oléfin homopolymer, olefin-random
copolymer'COmprising olefin monomer at the rate of 90wt% or more
or olefin-block copolymer comprising olefin monomer at.thé rate
of TOwt%.

After maiﬁ4polymerization of olefin, known processes such as
catalyst inactivation treatment, catalyst removing treatment and
drying are performed if required. Then the intended polyolefin
composition is finally provided. The intended polyolefin
composition has a high melting tension and a high crystallization
temperature.

The preliminary activation'process provides polyolefin (A)

having a high molecular weight, and polyolefin (A) is evenly



viscosity [[err]] of polypropylene in the polynerization process (Il) was
2.32 dl/g. The pol yner obtained in the above nenti oned process was
continuously supplied to a polynerization reactor- (11) of 60 [err]C SO as
to mai ntain the hydrogen/ propyl ene ratio and the

- 99 - hydrogen/ethylene ratio in the polynerization reactor at
0.003 and 0.2, respectivel and to maintain the pressure inside the

pol yrer | fdsipersedadnothetpalywiefin compesiiantas fJﬁ@lylPé'PF‘EﬁFr on process
(rry. During the polynerization period, polynmer was taken out from -

Because the invention uses the above process, the necessary
amount of preactivated catalyst can be prepared at a time.
Further, main-polymerization is performed by a conventional
olefin polymerization process. Therefore, similar productivity
for polyolefin is achieved, compared to conventional polyolefin
producfion. .

The polyolefin composition prepared using the preactivated
catalyst in the invention has a high melting tenéion. When
polypropylene was used as olefin, a melting tension (MS) of the
obtained polypropylene compoSition has the following relation
with an intrinsic viscosity [# ] of the obtained polypropylene
composition, measured in tetralin at 135C:

log (MS)>4.24x1log[# ]-1.05
A too large melting tension deteriorates molding properties of
the obtained polyolefin composition. Therefore, a preferable
range for the invention is 4.24xlog[ 7 ]+0.05>log(MS)>4.24x1log[ 7 -
1.05, preferably 4.24%log[ 7 ]+0.24>log(MS)>4.24x log[ n 1-1.05,
more preferably 4.24Xlog[ » ]+0.24>log(MS)>4.24X10g[n J-0.93.

The term melting tension at 230°C refers to a tension (cN)
of a filament of a polyolefin measured in the following
condition: polyolefin is heated up to 230°C, and with a device
némed ﬂELT‘TENSION I pfoduced by TOYO SEIKI SEIKAKU-SHO Ltd.,

melting polyolefin is extruded into air through a nozzle having a



the pol ynerization reactor at the rate of 9.4 kg/h so as to maintain the
polynmer level in the polynerization reactor at 60 volune % The

t aken-out polymer was treated by contacting with a nitrogen gas containing
5 volunme % of water vapor at 100 [err]C for 30 minutes to obtain a polyner
having an intrinsic viscosity [[err]] of 2.69 dl/g. The ratio of

pol yethylene (A) generated by the prelimnary activating treatment in the

pol yner  Hameter of 3h99mn%tmerat%tqﬁ wd0pmdmin to forn & stragd, ppd
pol ypropyl enea -ol efin bl ock copolyner conposition (b) was 2.63 dl/g.
The pol yrisinaddy @ teasionpef vithe fhélqﬁntymér ithet pehypletitsis eme)asaﬁegt he
pol yneri zation process (I1) was cal cul ated by preparing copol yners having
di f f er entwhighe tihen obradnedr stramsd ofs vwound apeapr apyatecobdd ddalfaid,. and
using this as the standard sanple to nake a calibration curve with the
i nfrared absoryfitetn main-polymerization, known processes such as catalyst
inactivation treatment, catalyst removing treatment and drying
are performed if required. Then the intended polypropyléne
composition is finally provided. The following explanation is an
example of polypropylené (PP) composition.

Phenol stabilizers are addéd to the composition to improve
thermal stability, melting tension and crystallizatibn
temperature of the compoéition. The amount of the stabilizer for
use is 0.001 to 2 weight parts, preferably 0.005 to 1.5 weight
parts, further preferably 0.01 to 1 weight part with respect to
100 weight parts of polYpropylene (PP) composition. The range
for the amount realizes effects of the stabilizer without
inhibiting propertiés of the composition as polyolefin (A). The
range defined above is also preferable in view of cost.

The phenol stabilizers can be any of known phenol
stabiiizers having a phenol structure. Examples are 2,6-di-t-
butyl-p-cresol, 2;G—di—t—butyl—4—ethylpheno1, 2,6—-dicyclohexyl-p—
cresol, 2,6-diisopropyl-4-ethylphenol, 2,6-di-t-amyl-p-cresol,
2,6-di-t-octyl-4-n-propylphenol, 2,6-dicyclohexyl-4-n-
octylphenol, 2-isopropyl-4-methyl-6—t-butylphenol, 2;t—buty1—4—

ethyl-6-t-octylphenol, 2-isobutyl-4-ethyl-6-t-hexylphenol, 2-



spectrum and find the ethyl ene/propyl ene reaction amount ratio in the
pol yneri zation process (I1), and further calculated fromthe ethylene
containing anount in the entire polyner. The results

- 100 - are shown in Table 3. Subsequently, using the sanme
conditions as exanple 1, polyner pellets were prepared with an extruder.
Vari ous physi cal ropertles of the pellets were neasured and eval uated to

find the cyckohe mumlzﬁrnsnpr@nqummle ZartarbukEln@T €3 tdidudy 1) ve)
to be 0.52 g/ 10 minutes, 121.9 [err]C and 5.2 cN, respeéectively.
Exanpl e 75'-methyl-2' hydroxybenzyl)—4—methy1pheny1acry1ate, t-

butylhydroquinone, 2,2'-methylenebis(4-methyl-6-t-butylphenol),
4,4'—butylidepebis(3—methy1f6—t-butylphenol), 4,4'-thiobis(3-
methyl—ﬁ—t-butylphenol), 2,2'—thiobis (4-methyl-6-t-butylphenol),
4,4i—methylenebis(z,6—di—t—butylphenol), 2,2'-methylenebis[6-(1-
methylcyclohexyl)—p—cresol], 2,2'~-ethylidenebis (4, 6-di-t—
butylphenol), 2,2'-butylidenebis(2-t-butyl-p-cresol), 1,1,3-
tris(2-methyl-4-hydroxy-5—-t-butylphenyl)butane, triethyleneglycol-
bis[3—(3—t—butyl—5—metyl—4—hydroxyﬁheny1)propibnate], 1,6-
hexanediol—bis[3—(3,5—di-t-buty1—4—hydrOXypheny1)propionate], 2,2~
thiodiethylenebis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate],
n-octadecyl-3-(3',5'-di—t-butyl~4'-hydroxyphenyl)propionate, N,N'-
hexamethylenebis(3,5—di—t—butyl—4—hydroxybhydrocihnamide), 3,5-di-
t—butyl—4—hydroxybenzylphogphonate—diethylester. 1,3,5-tris(2,6-

~ dimetyl-3-hydroxy-4-t-butylbenzyl) isocyanurate, 1,3,5-tris[(3,5~
di—t—butyl-4—hydroxyphenyl)propyonyloxyethyl]isocyanurate, 2,4~
bis(n-octylthio)-6-(4-hydroxy-3,5-di—-t-butylanilino)-1,3,5~-
triazine, tetrakis[méthylene—3—(3,5-di—t—buty1—4—
hydroxyphenyl)propionate]methane, bis(3,5-di-t-butyl-4-
hydroxybenzylphosphonaté ethyl)calcium, bis(3,5—di¥t—buty1—4—
hydroxybenzylphosphoric acid ethyl)nickel, N,N'—bis[3,5-di—t-
'buty1—4—hydroxyphenyl)propyonyl]hydrazine. 2,2"'-methylenebis (4~

methyl~6-t-butylphenol)terephthalate, 1,3,5-trimethyl-2,4,6-



(1) Preparation of catalyst conposition including transition netal

conpound ~ Using the same conditions as exanple 1, a supported titanium
cat al yst conponent was obt ai ned. (2) Preparation of preactivated

cat al yst In the prelimnary activating pol ynerization conditions the
sane as exanple 1, a preactivated catal yst slurry was obt ai ned. (3)
Production of polyprop | ene conposition (main (co-) _polynerization of

pr opyl enéyris (3, 5-dirsrbptyit4rhydroxybensyd)bgazene no%-rﬂ‘ré?-‘les[lln 1yddmethyler
capacity stainless steel polynerization reactor with an agitator, 240
liters cﬁ2ﬁESﬂiﬂaNebutﬁ@—ﬁ?hydrnxxrﬁﬁmethdphan&DDnﬁpinnykaxxiﬁﬁhwlﬂeta
conpound (AL2)), 78 mllinole of diisopropyldinethoxy silane (el ectron
donor ( E2) )4 81d0Ht2teaoxraspind[ 5 J&E] prderaniey aled-bas p4-yE2- Q3 ,5-di—-abbaitpdd as

menti oned above were added at 20 [err]C. Then after introducing 100 liters
of 4-hydroxyhydrocinnamoyloxy) }ethoxyphenyl ]Jpropane, 8 -(3,5-di-t-
| butyl—-4-hydroxyphenyl)propionate alkylester, and the like.

In particular, preferred examples are 2,6~di~t-butyl-p-
cresol, tetrakis[methylene-3-(3,5-di-t-butyl-4- |
hydroxyphenyl)propionate]methane. n-octadecyl-3-(3',5'~di-t-butyl-
4'-hydroxyphenyl)propionate, 2—t-butyl-6-(3'-t-butyl-5'-methyl-2'-
hydroxybenzyl)—4—methy1pheny1acry1ate, 2,2'-ethylidenebis (4, 6-di-
t—butylphenyl), and the like. A phenolic stabilizer can be
solely used, or two or more kinds of phenolic stabilizers can be
combined for use.

In the present invention, a phosphoric antioxidant is
blended as a component which displays high melt tension, high
crystallization temperature of a polypropylene composition which
should be obtained during molding, heat resistant oxidation
properties, weather resistance; and coloring prevention.

The blending amount is 0.001 to 2 weight parts, more
preferably 0.005 to 1.5 weight parts, most preferably 0.01 to 1
weight part with respect to 100 weight parts of a polypropylene
composition (PP) of a component A) with respect to the display of

performance of the polypropylene composition according to the

present invention and the cost of the antioxidant.



hydrogen into the pol ynmerization reactor and raising the
- 101 - tenperature to 70 [err]C, propyl ene was conti nuously
supplied into the polynerization reactor so as to naintain the pressure of
the gas phase portion at 0.79 MPa for 90 minutes at the polynerization
tenperature of 70 [err]C to conduct the polynerization process (1). After
t he -pol yneri zation process (1), supply of  propylene was term nated and the
t enper at ur e i n$haePhospharsic Aaytipxddaat whieh igseddogcqthg 30 [err]C, and
t hen hydrogen and _unreacted propyl ene were discharged. A part of the
pol yner i z@@lyprapyleng compasition pecoRaiBgr togthehPINPR affi ean W& found to
be

utilized without restriction. More specifically, examples are as

follows. The phosphoric antioxidant can be solely used, or two
or more kinds of phqsphoric antioxidants can be used together.
Examples of biphenylene—-di-phosphonate are tetrakis(2,4-di-t-
butylphenyl)-4,4'-biphenylene—di-phosphonate, tetrakis(2,4—dift—
amylphenyl)—4,4'-biphenylene-di—phosphonate, tetrakis(2,4-di-t-
butyl*5—methy1pheny1)~4;4'—biphenylene—di—phosphonate,
tetrakis(2,6-di-t-butyl-4-methylphenyl)—-4,4’'-biphenylene-di-
phosphonate, ietrakis(z,6-di—t-buty1—4—n-
octadecyloxycarbonylethyl-phenyl)-4,4'-biphenylene~-di-
phosphonate, tetrakis[2,6-di-t-butyl-4-(2',4'-di-t-
butylphenoxycarbonyl)-phenyl]—4,4'—biphenylene—di—phosphonate,
tetrakis (2, 6—~di—t-butyl-4-n-hexadecyloxycarbonyl-phenyl)-4,4'—-
biphenylene~di-phosphonate, bis[2,2f—methylene—bis(4;methy1—6—t—
butyiphenyl)]—4,4'—biphenylene—di—phosphonate. bis[2,2'-methylene-
bis (4,6)-di-t-butylphenyl)]-4,4"'-biphenylene-di-phosphonate,
bis(2,2'—ethylidene—bis(4-methyl—6-t-butylphenyljj—4;4'-
biphenylene-di-phosphonate, bis[2,2'~ethylidene-bis (4, 6-di-t-
butylphenyl)];4,4'—biphenylene—d—phosphonate, and the like.
Examples are catecyl-2,6-di—t-butyl-4-methylphenylphosphite,
catecyl-2,4,6—tri—-t-butylphenylphosphite, a -

naphthylcatecylphosphite, 2,2'-methylenebis (4-methyl-6-t-



7.5. After raising the tenperature inside the polynerization reactor
to 60 [err]C, 30 liters of hydrogen was introduced to the polynerization
cont ai ner, and ethylene and propyl ene were supplied so as to have the
supply ratio of the ethylene beconme 35 weight % continuously for two

hours. The entire supplied amount of the ethylene was 7.5 kg. After
the pol yneri zati on.pegi od ter f net Q| nt rodu the,
pol yner i 28Y5¥ %F@aég gh%i ofbmfg}h %ﬂﬁggcgﬁgﬁgieﬁ at
70 [err]C for 15 m nutes. te dIS argln the rea gas, the
sol vent WH§N§3ﬂ§W&P¥é“§hat¥ ikﬂ d?red 4Ra 15f a
pol ymer having an intrinsic viscosity &err]] of 1 95 dI/g The

obt ai ned tuideeylphasphi peopytdhittel phenyd ) bpsageer conposition contai ni ng

0. 26 wei ght % of pol yethyl ene (A - 102 -
trilauryltrithiophosphite, trlcetyltrlthlophosphlte 9,10-dihydro-

9—oxa-10-phosphaphenanthrene-10—oxide, 10-hydroxy-9, 10-dihydro-9-
oxa—l0—phoéphaphenanthrene;10-oxide, triphenylphesphite,

tris (nonylphenyl)phosphite, tris(2,4-di-nonylphenyl)phosphite,
tris(mono-, or di-nonylphenyl)phosphite, tris(2,4-di-t-
butylphenyl)phosphite, tris(2,6-di-t-butyl-4-
methylphenyl)phosphite, and the like.

Examples of pentaerythritol-diphosphite are distearyl-
pentaerythritol-diphosphite, dipheﬁyl-pentaerythrito1—
diphosphite, bis(nonylphenyl)—pentaerjthritol—diphosphite,
bis(2,4—d17t4butylpheny1)pentaerythritol—diphosphite, bis(2,4-di-
t—amylphenyl)pentaerythritol-diphosphite, bis(2,4~

ldicumylphenyl)pentaerythritol-diphosphite, bis(2,4-di-t-butyl-5-
methylphenyl)—pentaerythritol—diphosphite; bis(2,6-di-t-butyl-4-
methylphenyl)pentaerythritol-diphosphite, bis(2,6-di-t-butyl-4-s—-
butylphenyl)pentaerythritol-diphosphite, bis(2,4,6-tri-t-
butylphenyl)pentaerythritol-diphosphite, bis(2,4,6-tri-t-
amylphenyl)pentaerythritol-diphosphite, bis(2,6-di—t—butyl—4—n—
octadecyloxycarbonylethyl-phenyl)pentaerythritol-diphosphite,
bis[2,6—di—t—buty1—4—(2',4'—di—t—butylphenoxycarbonyl)—

phenyl]pentaerythritol-diphosphite, bis(2,6-di-t-butyl-4-n-



according to the prelimnary activating polynerization as the (a)
conponent. and the intrinsic viscosity [[err]] of the propylene a - block
pol ymer conposition as the (b) conmponent was 1.87 dl/qg. The

pol ynmeri zation ratio between the polynerization process (Il) and the

pol ymeri zation process (I1) was cal cul ated by preparing copolynmers having
different reaction anbunt ratios of ethylene/ propyl ene beforehand, and
usi ng t hi hbexadesrlexyearhany lspheny 1) pentderythsi tal-4ipsasehi te. \and, thee
infrared absorption spectrumand find the ethyl ene/ propyl ene reaction
amount raflibein the polynerization process (I1), and further cal cul at ed
fromthe ethylene containing anount in the entire polynmer. The results
are shown in TEkawpBes of tetraoxaspiro[5.5]undecane-diphosphite are

tetrakis(2,4~di-t-butylphenyl)-3,9-bis(1,1-dimethyl-2-
hydroxyethyl)~-2, 4,8, 10-tetraoxaspiro[5.5]Jundecane-diphosphite,
tetrakis(2,4-di—-t-amylphenyl)-3,9-bis(1,1-dimethyl-2~
hydroxyethyl)-2,4,8, 10-tetraoxaspiro(5.5]undecane-diphosphite,
tetrakis(Z,6—di-t—butyl—4—methylphenyl)—3,9-bis(1,1—dimethy1-2—_
hydroxyethyl)-2, 4, 8,10-tetraoxaspiro[5.5]Jundecane-diphosphite,
tetrakis (2,4, 6-tri-t-butylphenyl)-3,9-bis(1,1-dimethyl-2-
hydroxyethyl)-2,4,8,10~-tetraoxaspiro[5.5]undecane~diphosphite,
tetrakis (2,4, 6-tri—t-amylphenyl)-3,9-bis(1,1-dimethyl-2-
hydroxyethyl)-2,4,8,10-tetraoxaspiro[5.5]Jundecane-diphosphite,
ltetrakis(2,G—di—t—bﬁtyl—4—n—octadecyloxycarbonylethyl—phenyl)—3,9—
bis(1,14dimethy1—2—hydroxyethy1)-2,4,8,10—
tetraoxaspiro[5.5]undecane~diphosphite, tetrakis[2,6-di~t-butyl—4-
(2',4'~-di~t-butylphenoxycarbonyl-phenyl]-3,9-bis(1,1-dimethyl-2-
hydroxyethyl)—2,4,8,10—tetfaoxaspiro[5.Sjundecane-diphosphite,
tetrakis(z,ﬁ—di—t—butyl—4—n—hexadecyloxycarbonyl-phenyl)—339—
bis (1, 1-dimethyl-2-hydroxyethyl)-2,4,8,10-
tetraoxaspiro[s.5]undecanefdiphosphite, bis[2,2'-methylene-bis(4—-
methyl-6—-t-butylphenyl)]-3,9-bis (1, 1-dimethyl-2-hydroxyethyl) -
2,4,8,10—tetraoxaspiro[5.5]uhdecane—diphosphife, bis[2,2'—

methylene-bis (4, 6-di-t-butylphenyl)]1-3,9-bis(1,1-dimethyl-2-

~ 50 -



Subsequently, using the sanme conditions as exanple 1, polynmer pellets were
prepared with an extruder. Various physical properties of the pellets were
nmeasured and evaluated to find the MR, the crystallization tenperature,
and the nelt tension (M5) to be 3.0 g/10 mnutes, 121.5 [err]C and 2.1 cN,
respectively. Exanpl e 8 The pol ynerization process (1) was
conducted using the same conditions as exanple 7 (3), except that the
product i diydrosyeithydnhs2of, 8 nd1gtracxaspisp]aer 1@ e1ddphaspiites er ed,
that is, after supplying so as to have the propyl ene/ethylene ratio at 0.3
in the fibist{2s24gwetbplénedvis O, Grdddgemyhabenyhl Iodufcddsi(3siddinathyl-
pol yneri zation reactor and the tenperature -
103 - 2-hydroxyethyl)-2,4,8, 10-tetraoxaspiro[5.5]undecane—-diphosphite,
bis[2, 2'-ethylidene-bis(4-methyl-6-t-butylphenyl)]-3,9-bis(1,1-
dimetyl-2-hydroxyethyl)-2, 4,8, 10-tetraoxaspiro[5.5]undecane-
diphosphite, bis[2,2'-ethylidene-bis (4, 6-di-t-butylphenyl)]-3,9-
bis (1, 1-dimethyl-2-hydroxyethyl)-2,4,8,10-
tetraoxaspiio[5.5]undecane-diphosphite. bis[2,2'-ethylidene-
bis(4,6~di—-t—amylphenyl)]-3,9-bis (1, 1-dimethyl~2-hydroxyethyl)-
2.4,8,10-tetraoxaspiro[5, 5]Jundecane-diphosphite, and the like.
Examples of 2,2'-bis(4,6-di-t-butylphenyl)phosphite are 2,2'-
bis (4, 6-di—-t-butylphenyl)octylphosphite, 2,2'-bis(4,6-di-t-
butylphenyl)nonylphosphite, 2,2'-bis(4,6-di-t-
butylphenyl) laurylphosphite, 2,2'-bis(4,6-di-t-
butylphenyl)tridecylphosphite, 2,2'-bis(4,6-di-t-
butylphenyl)myristylphosphite, 2,2'~bis(4,6-di-t-
butylphenyl)stearylphosphite, 2,2'-bis(4,6-di-t-butylphenyl) (2, 4-
di—t-butylphenyl)phosphite, 2.2'—bis(4,6—di-t—buty1phenyl)(2,6—di¥
t-butyl-4-methylphenyl)phosphite, 2,2'-bis(4,6-di-t-
butylphenyl) (2, 4, 6-tri-t-butylphenyl)phosphite, 2,2'-bis(4,6-di-t-
butylphenyl) (2, 6-di-t-butyl-4-n-octadecyloxycarbonylethyl-
phenyl)phosphite, 2,2'-bis(4,6-di-t-butylphenyl)[2,6-di-t-butyl-4-
(2',4'-di-t-butylphenoxycarbonyl)-phenyl]phosphite, 2,2'-bis(4,6—

di-t-butylphenyl) (2, 6-di~t-butyl-4-n-hexadecyloxycarbonyl-



was raised to 60 [err]C, propylene was supplied continuously for 90

m nutes under the condition of the polynerization tenperature of

60 [err]C

and mai ntaining the gas phase pressure inside the polynerization reactor
‘at 0.79 MPa. After the polynerization process (l), supply of propylene and
et hyl ene was term nated and the tenperature inside the container was

cooled to 30 [err]C , then hydrogen and unreacted propylene were

di schar gepheny bip ogphitee aﬁélyhﬁrii%% slurry was taken out for rneasuring
the MFR, which was found to be 3.0. After raising the tenperature
i nsi de the corfizamples ofc@.Rérmpthyleme-bis@aedhyly8rgen was int roduced
to the polynerization reactor, and ethyl ene and propyl ene were supplied so

as to havbutylmhemuﬁﬂghqsphlmeoareh% 2t tmetdnd anecdris (45mathyylr6-ok—

continuously for two hours. The entire supply anount of ethylene was 8.2
kg. butylphenyl)octylphosphite, 2,2'-methylene-bis(4-methyl-6-t-

butylphenyl)nonylphosphite, 2,2'-methylene-bis(4-methyl-6-t-

butylphenyl) laurylphosphite, 2,2'-methylene-bis(4-methyl-6-t-

butylphenyl)tridecylphosphite, 2,2'-methylene-bis(4-methyl-6-t-

butylphenyl)myristylphosphite, 2,2'-methylene~bis(4-methyl-6-t-

butylphenyl)stearylphosphite, 2,2'-methylene-bis(4-methyl-6-t-

butylphenyl) (2, 4-di-t-butylphenyl)phosphite, 2,2'-methylene-bis (4~

methyl-6-t-butylphenyl) (2, 6-di~t-butyl-4-methylphenyl)phosphite,

2,2'-methylene-bis (4-methyl-6-t-butylphenyl) (2, 4,6-tri—t-

butylphenyl)phosphite, 2,2'-methylene-bis(4-methyl-6-t-

buthylphenyl) (2, 6-di-t-butyl-4-n-octadecyloxycarbonylethyl-

phenyl)phosphite, 2,2'-methylene-bis(4-methyl-6—-t-

butylphenyl) [2, 6-di—t-butyl-4-(2',4'~di-t-butylphenoxycarbonyl) -

phenyl ]phosphite, 2,2'-methylene-bis(4-methyl-6—-t-
butylphenyl)(2,B—di—t—butyl—4—n—hexadecyloxycarbonyl—
phenyl)phosphite, and the like.

Examples of 2,2'-methylene-bis(4,6-di-t-
butylphenyl)phosphite are 2,2'-methylene-bis(4,6-di-t-
butylphenyl)octylphosphite, 2,2'-methylene-bis(4,6-di-t-
butylphenyl)nonylphosphite, 2,2'-methylene-bis(4,6-di-~t-

butylphenyl) laurylphosphite, 2,2'-methylene-bis(4,6-di-t-



After the polynerization period, 1 liter of methanol was introduced to the
pol yneri zation reactor and the deactivation of catalyst was conducted at
70 [err]C for 15 minutes. Then after discharging the unreacted gas; the
sol vent was separated and the polynmer was dried to obtain 40.5 kg of a

pol ymer having an intrinsic viscosity [[err]] of 2.08 dl/g. The
obt ai ned pol ynmer was a progxlene a -olefin block copolyner conposition

cont ai ni rgptyiphensldiridesylpbespaite o e 2' Rethydsparhis (b G el i ninary
activating polynerization as the (a) conponent and the intrinsic viscosity
[[err]] obutykphenyl)myrlstylphosphlte, 2,2'-methylene-bis(4,6-di-t-
butylphenyl)stearylphosphite, 2,2'-methylene-bis(4,6-di-t-
butylphenyl)(2,4—di—t-butylpheny1)phosphite, 2,2'—methyleﬁe—
bis (4, 6~di-t-butylphenyl) (2,6~-di-t-butyl-4-
methylphenyl)phosphite, 2,2'-methylene-bis(4,6-di—-t-
butylphenyl) (2, 4, 6—-tri~t-butylphenyl)phosphite, 2,2'-methylene-
bis(4,6-di-t-butylphenyl) (2,6-di-t-butyl-4-n-
octadecyloxycarbonylethyl-phenyl)phosphite, 2,2'-methylene-
bis(4,6-di—-t-butylphenyl)[2,6—-di-t-butyl-4-(2',4'-di-t-
butylphenoxycarbonyl)—phenyl]pﬁosphite, 2,2'—methylene-bis(4,6-di—
t—butylphenyl)(2,6—di—t—butyl—4—n—hexadecylOXycarbonyl—
phenyl)phosphite, and the like.
Examples of 2,2'-methylene-bis(4,6-di-t—amylphenyl)phosphite
are 2,2'—methjlene—bis(4,6—di—t-amylpheny1)octylphosphite, 2,2'—
methylene—bis(4,6—di—t—amy1pheny1)stearylphosphite, 2,2'-
methylene-bis (4, 6-di-t-amylphenyl) (2,4-di-t-
butylphenyl)phosphite, 2,2'-methylene-bis(4,6-di-t-
amylphenyl) (2,6-di-t-butyl-4-methylphenyl)phosphite, 2,2'~-
methylene—bis(4,6-di-t-amylphenyl)(2,4,6—tfi—t-
amylphenyl)phosphite, 2,2'—methy1ene—bis(4,6—di—t;amy1pheny1)(2.6-
di—t-butyl—4—n—octa&ecyloxycarbonylethyl-phenyl)phosphite, 2,2'—_
methylene-bis (4, 6~di-t-amylphenyl) [2,6-di~t-butyl-4-(2',4"'-di-t~

bufylphenoxycarbonyl)—phenyl]phosphite,-2,2'-methy1ene—bis(4,6-di—



pol ypropyl ene'[err] -olefin block copol yner conposition as the (b)
conponent was 2.00 dl/qg. The pol ynerization ratio between the

pol ymeri zation process (I) and the polynerization process (I1) was
cal cul ated by preparing copolynmers having different reaction anmount ratios
of ethyl ene/ propyl ene beforehand, and using this as the standard sanple
to make a calibration curve with the infrared absorptiopn spectrumand find
t he ethylénéﬂﬁlﬁk@@&#ﬁi34§nﬁﬁ7¢ﬁb§ﬁﬁ&h%‘$€h¢¥?¢¢FY¥Q¥¥°ESB9H¥ Tzation process
(1), and further calculated fromthe ethylene containing anount in the
entire pophenyl)piesplite .t andatbeshike. i n Tabl e 3. Subsequent | y,
using the sanme conditions as exanple 1, polyner pellets were prepared with
an extruder. \Exampbeplofid,d'-ethypidenesbid (4tmetdnil-6t-—were neasured and
evaluated to find the MR the crystallization tenperature, and the nelt

ﬁ:g;gg?i62F§ylpneﬁyﬂFbﬁbsﬂhﬂieﬂmﬂét2$2'4éfhﬁﬂidﬂﬂd*ﬁi&ﬂd-ﬂeﬁhyh#ﬁ—t-
butylphenyl)octylphosphite, 2,2'-ethylidene-bis(4-methyl-6-t-
butylphenyl)nonylphoéphite, 2,2'-ethylidene-bis (4-methyl-6-t-
butylphenyl) laurylphosphite, 2,2'Tethylidene—bis(4—methy1-6—t~
butylphenyl) tridecylphosphite, 2,2'~ethylidene-bis(4-methyl-6-t-
butylphenyl)myristylphosphite, 2,2'-ethylidene-bis(4-methyl-6-t-
butylphenyl)stearylphosphite, 2,2'-ethylidene-bis(4-methyl-6-t-
butylphenyl) (2,4-di-t-butylphenyl)phosphite, 2,2'—ethylidehe—
bis (4-methyl-6-t-butylphenyl) (2, 6-di-t-butyl-4- |
methylphenyl)phosphite, 2.2'—ethylidene-bis(4—methy1—6—t—
butylphenyl) (2,4, 6—-tri-t-butylphenyl)phosphite, 2,2'—ethylidene—
bis (4-methyl-6—t-butylphenyl) (2, 6~di—t-butyl-4-n-
octadecyloxycarbopylethyl—phenyl)phosphite, 2.2'—ethylidene—bis(4—
methyl—ﬁ—t—butylphényl)[2,6—di—t—buty1—4—(2',4'—di—t-
butylphenoxycarbonyl)-phenyl]phosphite, 2,2'-ethylidene-bis(4-
methyl—ﬁ-t—butylphenyl)(2,6-di—t—butyl—4—n—hexadecyloxycarbonyl—
phenyl)phosphite, and the like. |

Examples of 2,2'-ethylidene-bis(4,6-di-t-

butylphenyl)phosphite are 2,2-ethylidene-bis(4,6-di-t-
butylphenyi)octylphosphite, 2,2'—ethylidene-bis(4,B-di—t—

butylphenyl)nonylphosphite, 2,2'—ethylidene—bis(4;6—di—t-



Conpar ati ve Exanple 8 Usi ng the sanme conditions as conparative
exanple 5, a supported titaniumcatalyst slurry was obtained. Using the
supported titanium catal yst slurry, a propylene a -olefin block copolyner
conposition was produced using the sane conditions as exanple 6 (3) to
prepare an eval uati on speci nen of conparative exanple 8. Vari ous
physi cal properties of the obtained propyl ene

- 105 - butylphenyd)dpnrybpkesphidisol Ve —@Ghﬁbsﬂ@%rbkﬁ(c} Hdlimtin Table 3.

Conpar ati ve Exanple 9
butylphenyl)tridecylphosphite, 2,2'-ethylidene-bis(4, 6-d1—t—

butylphenyl)myristylphosphite, 2,2'-ethylidene-bis(4,6-di-t-
butylphenyl)stearylphosphite, 2,2'-ethylidene-bis(4,6-di-t-
butylphenyl)(2,4—di—t—buty1pheny1)phosphite, 2,2'-ethylidene-
bis (4, 6-di-t-butylphenyl) (2,6-di~t-butyl-4-
methylphenyl)phosphite, 2,2'-ethylidene-bis(4,6-di-t-
butylphenyl)(2,4,ﬁ—tri—t—butylphenyl)phosphite; 2,2'-ethylidene-
bis (4, 6-di—t-butylphenyl) (2,6-di-t-butyl-4-n-

' octadecyloxycarbonylethyl-phenyl)phosphite, 2,2'-ethylidene-
bis (4, 6~-di-t-butylphenyl) [2, 6-di-t-butyl-4-(2',4'~di-t-
butylphenoxycarbonyl)—phenyl]phosphite, 2,2'-ethylidene-bis(4,6-
di~t-butylphenyl) (2, 6-di-t-butyl-4-n-hexadecyloxycarbonyl-
phenyl)phosphite, and the like.

Exgmples of 2,2’—ethylidene—bis(4,G—di—t-
amylphenyl)phosphite are 2,2'—ethylidene—bis(4,ﬁ-di—t;.
amylphehyl)octylphosphite, 2,2'-ethylidene-bis (4,6-di-t-
amylphenyl)stearylphosphite, 2,2'—éthylidene—bis(4.6—di—t—
amylphenyl) (2, 4-di—-t—amylphenyl)phosphite, 2,2'-ethylidene-
bis(4;6—di-t-amy1phenyl)(2,4,6—tri—t—amylpheny1)phosphite, 2,2'-
ethylidene—bis(4,6—di-t—amylpheny1)(2,6—di-t-bﬁtyl—4—n—
octadecyloxycarbonylethyl-phenyl)phosphite, 2,2'-ethylidene—
bis (4, 6-di-t-amylphenyl)[2,6-di-t-butyl-4-(2',4'-di-t—

butylphenoxycarbonyl)-phenyl]phosphite, 2,2'-ethylidene-bis(4,6-
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Usi ng the sane conditions as conparative exanple 3, a supported titanium
catal yst slurry was obtained. Using the supported titanium catalyst

slurry, a propylene' [err] -olefin block copolyner conposition was produced
usi ng the sane conditions as exanple 7 (3) to prepare an eval uation

speci nen of conparative exanple 9. Vari ous physical properties of

t he obtai ned propyl ene' {err] ol efin_bl ock copol yner conposition are

shown i n ¥dpltzapylpheny XﬁﬁﬂﬁﬂdﬂﬁﬁmbuEY&ﬁﬁT%ThﬁxadeCylQ§¥ PRElsane
conditions as conparative exanple 3, a supported titaniumcatalyst slurry

was obtai@benywaphgsphﬁieasupﬁbﬂmedlﬁkeanjun1catalyst slurry, a
propylene'[err] -olefin block copolyner conposition was produced using the
sane conditi onExamplexaipld 28 -(thiot-bip( épme thypl-Gvetsty lphenpd iphesphi te
conparative exanple 10. Vari ous physical properties of the obtained
propyl ene'arer 2], 24 -thio-bis (4-methyl-6-t-butylphenyl)octylphosphite, 2,2'-
thio—bis(4—methyl-ﬁ—t-butylphenyl)nonylphosphite. 2,2'-thio-bis (4~
methyl-6-t-butylphenyl) laurylphosphite, 2,2'~thio-bis(4-methyl-6-
t-butylphenyl)tridecylphosphite, 2,2'-thio-bis(4-methyl-6-t-
butylphenyl)myristylphosphite, 2,2'-thio-bis(4-methyl-6-t-
butylphenYl)stearylphosphife, 2,2'-thio-bis(4-methyl-6-t-
butylphenyl)(2,4-di—t—buty1pheny1)phosphite, 2,2'-thio-bis(4-
methyl—ﬁ—t-butylphenyl)(2,6—di-t-buty144—methylpheny1)phosphite,
2,2'-thio-bis(4~-methyl-6-t-butylphenyl) (2,4, 6—tri-t-
butylphenyl)phosphite, 2,2'-thio-bis(4-methyl-6-t-
butylphenyl) (2, 6-di-t-butyl-4-n-octadecyloxycarbonylethyl-
phenyl)phosphite, 2,2'-thio-bis (4-methyl-6-t-butylphenyl)[2, 6-di-
t-butyl-4-(2',4'-di—t-butylphenoxycarbonyl-phenyl]phosphite, 2,2'~
thio—bis(4-methyl—ﬁ—t—butylphenyl)(2,6—di—t—buty1f4—n—
hexadecyloxycarbonyl—phenyl)phosphite, and the like.

Examples of fluorophosphite are 2,2'-bis(4,6-di-t-
butylphenyl) fluorophosphite, 2,2'-bis(4-methyl-6-t-
butylphenyl)fluorophosphite, 2,2'-bis(4—t-émyl—6-
methylphenyl) fluorophosphite, 2,2'-bis(4-s-
eicosylphényl)fluorophosphite, 2,2'-methylene-bis(4-methyl-6-t—

butylphenyl) fluorophosphite, 2,2'-methylene-bis(4-ethyl-6-t-



ol efin bl ock copol yner conposition are shown in Table 3. ,
- 106- : : Table 3
Exanpl es Conpar ati ve Exanpl es

6 7 8 . 8 9 10 Prelim nary pol ynerization

butylphenyl) fluorophosphite, 2,2'—méthylene—bis(4—methyl—6—
nonylphenyl) f luorophosphite, 2,2'-methylene-bis(4,6-
dinonylphenyl)fluorophosphite, 2,2'-methylene-bis(4-methyl-6-
cyclohexylphenyl)fluorophosphite, 2,2'-methylene-bis(4-methyl-6-
(1'-methylcyclohexyl)phenyl)fluorophosphite, 2,2'~i-propylidene-
bis (4-nonylphenyl) f luorophosphite, 2,2'-butylidene-bis(4,6~
dimethylphenyl) fluorophosphite, 2,2'-methylene-bis(4,6-di-t-
butylphenyl) fluorophosphite, 2,2'-methylene-bis(4,6~-di-t-
amylphenyl)fluorophosphite,.2;2'—ethylidene-bis(4-methy1—6—t-
butylphenyl) fluorophosphite, 2,2'-ethylidene-bis(4-ethyl-6-t-
butylphenyl) fluorophosphite, 2,2'-ethylidene-bis(4-s-butyl-6—-t-
butylphenyl) fluorophosphite, 2,2'-ethylidene-bis(4,6-di-t-
butylphenyl) fluorophosphite, 2,2'-ethylidene-bis(4,6-di-t-
amylphenyl) fluorophosphite, 2,2'—methylene-bis(4—methY1—6-t—
octylphenyl) fluorophosphite, 2,2'-butylidene-bis(4-methyl-6~-(1'-
methylcyclohexyl)phenyl) fluorophosphite, 2,2'-methylene-bis(4,6-
dimethylphenyl) fluorophosphite, 2,2‘-thio-bis(4-t-

octylphenyl) fluorophosphite, 2,2'-thio-bis(4,6-di-s-

amy lphenyl) fluorophosphite, 2,2'?thio—bis(4.6—di—i-

octylphenyl) fluorophosphite, 2,2'—thio—bis(5—t—

butylphenyl) fluorophosphite, 2,2'—thio-bis(4-methyl-6-t-
butylphenyl)fluorophosphite, 2,2'-thio~bis (4-methyl-6-a -
methylbenzylphehyl)fluorophosphite, 2,2'-thio-bis(3-methyl-4,6-di-

t-butylphenyl) fluorophosphite, 2,2'-thio-bis(4-t-



< pol ypropyl ene (B)> 2.7 - 2.8 2.8 2.7 2.8

2.8 Intrinsic viscosity [[err]] . (dl/qg) . Cener at ed anount
1 (g/9) 1.2 2.0 2.0 1.2 2.0 2.0

Conposition ratio 2 (W% 0.01 0.02 0. 02 0.01 0.02
0. 02 Prelim nary activation < pol yet hyl ene (A) > 30. 2
34.0 34.0 Intrinsic viscosity [[err]]

(dl / g) amylmmyhl%bl@nﬁnmsphlteg/gyd the likeyp o 22 0 22 o

- - Conposition ratio (W% 21 0.24
- - Examplesmzﬁ tdiphosphitrer avetbbs[2, 2 <m1véeapybeﬁé4(6:)di t-
2.8 2.8 2.8 2.8 2.8 2.8 Intrinsic viscosity
[[err]] butylpﬂéﬁgl)] —ethylamegayedladﬁphmsphltqyngS[Z 2'~g@ethylene- 0

2.0 Conposition ratio 2 (W% 0.01
0.02 0b@§(4 6—d1-9t-93uty11ﬂxéﬁ8'l)] -9, @Qbutaﬁi@dwm*dmmsphlpembsﬁzm'

0 Et hyl ene (Wt %

Intrinsic 'dldi~t-butylpReRyl —1L Shexanbdi81-diphospiifte,
1.71 mékﬁ?@éhé¥bii§i d di-t go¥p35|§$o% ratio 2 (W% P 8%P7 78.8
82.3 ' 7 = L LB) 9- A

65 g1b1st2.2'L eﬁ‘ﬂ%‘%m(%@&ﬂ?i 62 hB'Ft e‘miﬁ‘%i)q slo-bis .

(a9 SeEehaicrhy 'Sfya%ﬁr@%%mé ?ﬁ-te&ra%gsgmf@té Sfupgéedle- |, 4
it Salmosbhtby Bt 2Rl eng-aso gk A1 i i:i%pcz;l
éfﬁy?gﬁ;yg&;¢§onggihééﬁ;&—Z—hydroxyethyl) -2,4 8 10— 7.8 14.1 4.5
tetraoxaspiro[5, 5jundecane-diphosphite, bis[2,2'-methylene-
bis (4, 6-di-t-amylphenyl)]-3,9-bis (1, 1-dimethyl-2-hydroxyethyl)-
2.4;8,10—tetraoxaspiro[5,5]undecane—diphosphite, bis[2,23—
ethylidene-bis(4-methyl-6-t-butylphenyl)]-3,9-bis(1, 1-dimethyl-2-
hydroxyethyl)-2,4,8,10-tetraoxaspiro[5, 5jundecane-diphosphite,
bis[Z,Z'—ethylidene-bis(4,6—di—t—butylphenyl)];S,Q?bis(l,l—'
dimethyl~-2-hydroxyethyl)-2, 4,8, 10-tetraoxaspiro[5, 5Jundecane-
diphosphite, bis[2,2'-ethylidene-bis(4,6-di-t—amylphenyl)]-3,9~
bis (1, 1-dimethyl-2-hydroxyethyl)-2,4,8,10-
tetraoxaspiro[5, 5]undecane—-diphosphite, and bis[2,2'-methylene-
bis (4, 6-di-t-butylphenyl)]-N, N'-bis (2-hydroxyethyl)oxamide-
diphosphite, and the like.
Examples of triphosphite are tris{2,2'-methylene-bis(4,6-di-
t-butylphenyl) ]-glycerin—triphosphite, tris[2,2'-methylene-

bis(4,6-di-t-butylphenyl) ]-trimethylolethane-triphosphite,



Intrinsic viscosity [[err]] 2.69 1.95 2.08 2.71 1.98

2.11 (dl/qg) Melt tension (MS) (cN) 5.2 2.1 2.5
3.3 0.8 1.1 Crystallization tenperature 121.9 121.5
116. 8 116.0 115.8 110. 3 ([err]c) MR initial (g/10

m nut es) 0.52 3 0 2 0 0 48 2 8 2 1 final

(1) Wertristz, 2'smeshipaechia (2., 6-di~tyhutylphgnyl) 1-fpinethylo] pyopgne-
mei al confoiphbsmies tréstRoatris (el t-bOMUBheRE Tati 0 (at% | the
propyl ene (co-) pol yner conposition
- 107 - triethanolamine-Exaphosplite, tris[R.P’epissfdiondift-caydiphenyl)]-
conposition including transition
triethanolamine-triphosphite, tris[2,2'-methylene-bis(4,6-di-t—
bufylphenyl)]-triethanolamine—triphosphite, tris{2,2'-methylene-
bis(4,6-di-t—-amylphenyl) J-triethanolamine—-triphosphite, tris[2,2'-
ethylidene-bis(4,6-di-t-butylphenyl)]J-triethanolamine~
triphosphite, tris[2,2'-ethylidene-bis(4,6~di-t~amylphenyl)]-
triethanolamine-triphosphite, tris(2,2'-methylene-bis(4,6—-di-t-
butylphenyl)]-N,N',N''~tris(2-hydroxyethyl) isocyanurate~
triphosphite, and the like.
Examples of the phosphoric antioxidant are tetrakis[2,2'-
"methylene-bis (4, 6—~di—t-butylphenyl) J-erythritol-tetraphosphite,
tetrakis[z,z'-methylene—bis(4,6—di—t—buty1phenyl)]—
pentaeryfhritol—tetraphosphite, bis(2,4-di-t-butyl-6-
methylphenyl)ethylphosphite, bis(2,4-di~t-butyl-6-methylphenyl)-2-
ethylhexylphosphite, bis(2,4-di-t-butyl-6-
methylphenyl)stearylphosphite; 2,4,6-tri~t-butylphenyl-2-ethyl-2-
butyl-1, 3-propanediolphosphite, and the like.
For the compositions according to the present invention,
antioxidants other than the phosphoric antioxidants can be used
so as to accomplish the objects of the present invention.

Examples of the antioxidant are the well-known phenolic

antioxidants and thio antioxidants which are used for



met al conponent Usi ng the sane conditions as exanple 1, a supported

titanium catal yst conponent was obtai ned. (2) Preparation of
preactivated catal yst Usi ng the sanme conditions as exanple 1, a
preactivated catalyst slurry was obtained. (3) Production of

pol ypr opyl ene conposition (mai-n (co-) polynerization of propyl ene)
After providing a nitrogen gas atnosphere in a 500 liter capacity
st ai nl ess Polapropylone reornesitions.ai Bxanples @f theythioantiawidant s of
n-hexane, 780 millinole of triethyl alum num (organic metal conpound
(AL2)), 7d8nciludendisynistyl thindigrppdonstaoxgistearel thiodiprenioaate. (E2))
and 1/2 anount of the preactivated catalyst slurry obtained as nentioned
above wernauwrgdsdearyPthimitifjropibnateaf délannppsveany kthindipoopiomatde
hydr ogen/ propyl ene rati o and the propyl ene/ethylene ratio at 0.04
pentaerythritol—tetrakis(3—1aurylthiopr0pionate)..
dioctadecyldisulfide, distearylthiodibutylate, and the like.
These phenolic and thio antioxidants can be used solely or
in combination with two or more kinds of phenolic antioxidants.
The content of those antioxidants for use is each 0.001 to
1.5 weight parts to 100 weight parts of the polypropylene
composition, preferably 0.005 to 1 weight part, particularly
preferably 0.01 to 0.5 weight part.
For the compositions according to the present invention,
stabilizers other than the above can be used so as to accomplish
~ the objects of the present invention.
Examples of the stabilizers include a halogen scavenger.
The halogen scavenger works to capture halogen remaining as a
residue of the catalyst in polypropylene contained in the
composition. The use of the halogen scavenger improves the
compositions of the invention in terms of thermal stability,
odors, hue, corrosion resistance, weather resistance.and the
like.
The halogen scavengers can be any of fatty acid metal salts,

alkanoyl lactic acid metal salts, aliphatic hydroxy acid metal

salts, hydrotalcites, lithium aluminum complex hydroxide salts,

- 60 —



and 0. 03 respectively and the tenperature was raised to 60 [err]C,

pol ypropyl ene, hydrogen and et hyl ene were supplied continuously for two
hours whil e maintaining the gas phase pressure inside the polynerization
reactor at 0.79 MPa to inplenment the copolynerization of propylene [err]

-ol efin. After the polynerization period, 1 liter of methanol was
- 108 - cintroduced into the polynerizati on reactor and the |
deactivaImQﬁﬁltﬂx¥Qﬁ§alF@ﬁa%agygﬁﬂﬂiﬂﬁﬁxiQQigaocﬁggPPE¢?%r @Eﬁ?ﬁrﬁi%ﬁ??t?ﬁen

after discharging unreacted gas, solvent was separated_and the pol yner
was dri edphespliatesy £PoFykgoBpoun@ds| \akiphaticguinesnt 2lighatic amides,

hindered amine compounds, aminotriazine compounds, and the like.
Examples of the halogen scavengers include metal éalts of
aliphatic'acids such as acetic acid, propionic acid, butyric
acid, valeric acid, cz—pethyl butyric acid, hexanoic acid, sorbic
acid, octanoic acid, 2-ethyl hexanoic acid, nonanoic acid,
decanocic acid, 9-decenic acid, undecanoic acid, undecylenic acid,
lauric acid, linderic acid, myristic acid, physeteric acid,
myristoleic acid, palmitic acid; palmitoleic acid, hiragoic acid,
stearic acid, petroselinic acid, oleic acid, elaidic acid, cis-11-
octadecenic acid, vaccenic acid, linolic acid, a -eleostearic
acid, .8 -eleostearic acid, punicic acid, linolenic acid, 7 -
linolenic acid, moroctic acid, stearidonic acid, stearolic acid,
arachic acid, gadoleic acid, cis-ll-eicosenic acid, arachidonic
acid, behenic acid, cetoleic acid, erucic acid, brassidic acid,
clupanodonic acid, lignoceric acid, se;acholeic acid,
4,8,12,15,18, 21-tetracohexanic acid, cerotic acid, ximeric acid,
montanic acid, melissic acid, lumequeic acid;
metal salts of alkanoyl lactic acids such as dodecanoyl lactic
ﬁcid, tetradodecanoyl lactic acid, octadecanoyl lactic acid;
metal salts of aliphatic hydroxy acids such as glycollic acid,
lactic acid, hydracrylic acid, a -hydroxybutyric tartronic acid,

glyceric acid, malic acid, tartaric acid, methotartaric acid,



viscosity [[err]] of 1.91 dl/g. The obtai ned pol yner was a

pol ypropyl ene' [err] -olefin random copol ynmer conposition containing 0.24
wei ght % of pol yethylene (A) according to the prelimnary activating .

pol yneri zation as the (a) conponent and the intrinsic viscosity [[err]] of
the propylene' a -olefin copolyner as the (b) conponent was 1.83 dl/g.

orepared SPERmS ST, AR3H: prbReRorT i R etnoiBoed T, im0l 2
and 1 he. mBPRd: RSB CMPRAdgCRBOR Aid0 IR ARARCILEL 8634) oI PAERIE 1.8 en,
respectively. Exanpl e 10 (1) Preparation qof catalyst
conpositi@ﬁlﬂncﬁmkﬁ¢EFQL%ﬁH§Q#ﬂ@n9'ﬁ@t£§‘E§ﬁﬁ%ﬂﬁﬂ¥y exaaeﬁ@?ﬁﬁ,%%%ieéh%
conditions as exanple 3, a supported titanium catalyst conponent was
obt ai ned. hydroxyoctadecanoic acid, 12-hydroxyoctadecanoic acid, 18-

hydroxyoctadecanoic acid, 9,10-dihydroxyoctadecanoic acid,

ricinoleic acid, kamlolenic acid, licanic acid, 22-

hydroxydocosénic acid or cerebronic acid;

metal alicyclic carboxylates such as metal naphthenates;

metal aromatic carboxylates derived from aromatic carboxylic

acids such as benzoic acid-or p—t-butyl-benzoic acid;

metal alicyclic hydroxylates derived-from alicyclic hydroxy acids

such as hydroxy naphthenic acid;

metal aromatic hydroxylates derived from afomatic hydroxylic acid

such as salicylic acid, m—hydroxy benzoic acid, p-hydroxy benzoic

acid or 3,5—di—t—bﬁtyl—4-hydroxy benzoic acid;

a vafiety of metal amino carboxylates;

lithium aluminum compiex hydroxide metal salts of basic aluminum

lithium hydroxy carbonate hydrate and basic aluminum lithium |

hydroxy sulfate hydrate; metal oxides; metal hydroxides;'mefal

carbonates; and metal phosphates.

Examples of metal salt of aliphatic phosphate are (mono—-, or
di-mixed)hexylphosphate, (mono, dimixed)octylphosphate, (mono-,
or di-mixed)2-ethylhexylphosphate, (mono-, or di-

mixed)decylphosphate, (mono-, or di—mixed)laurylphOSphate, (mono-,



(2) Preparation of preactivated catal yst Usi ng the sane conditions as

exanple 3, a preactivated catalyst slurry was obtai ned. (3)
Production of pol ypropyl ene conposition (main

- 109 - (co-)polynerizati on of ‘propyl ene) 25 kg of

pol ypr opyl ene powders were introduced to a 110 |liter capacity continuous

type horizontal gas phase reactor . (length/dianmeter,= 3.7) with an
agi t at or, OhdirHXed) mygisty $RhARy B07st 95| ity as’ the supported

titanium catal yst conponent at the rate of 0.81 g/h, ‘and 15 weight %
n- hexane mixed)palmitylphosphate, (mono—, or di-mixed)stearylphosphate,

(mono—-, or di—mixed)oléylphosphate, (mono—-, or di-

mixed) linoleicphosphate, (mono—-, or di-mixed)linoleylphosphate,
(mono-, or di~mixed)docosylphosphafe, (mono-, or di-
mixed)erucylphosphate, (mono-, or di—mixedjtetracosylphosphate,
(mono—~, or di-mixed)hexacosylphosphate, (mono-, or di-

mixed) octacosylphosphate, and the like.

Examples of metal salt of aromatic phosphate are bis(p-t-
butylphenyl)phosphate, mono(p—t—butylphenyl)phosphate, 2,2'-
methylene—bis(4,6-di—t-buty1phenyi)phosphate, 2,2'-methylene—
bis(4,6-di~t-amylphenyl)phosphate, 2,2'-ethylidene-bis(4,6-di-t-
butylphenyl)phosphate, 2,2'-ethylidene-bis(4,6-di-t-
amylphenyl)phosphate, and the like.

further examples are tribasic sulfate, hydrazone, alkene,
cyclic ester, organic metal compounds, benzhydrol, epoxy
compounds such as condensation product of epichlorohydrin and
bisphehol A, condensation product of 2-methylepichlorohydrin and
bisphenol A, triglycidylisocyanurate, epoxidation soybean oil,
‘epoxidation linseed oil, epoxidation castor oil and the like: and
hydroxylamine:

Examples of aliphatic amine are octylamine, laurylamine,
myristylamine, palmitylamine, stearylamine, oleylamine,

cocoamine, tallowamine, soyamine, N,N-dicocoamine, N,N-



solution of triethyl alum num (organic netal conpound (AL2)) and

di i sopropyl di mret hoxy sil ane (el ectron donor (E2)) were supplied
continuously so as to have the nolar ratios with respect to titanium atons
in the supported titanium catal yst conponent of 90 and 15, respectively.
Under the condition of the polynerization tenperature of 60 [err]C,

4t o ancihf v & SsiReRtes s Friadty G Aire B SRERANE) oF
nsi de 1 Vb RLTT Aty thadepghe - a-atmt Wik .o CORGLEY R phase
pol ymeri zation of propylene_ continuously for 150 hours. Duri ng the
polyneriz%t@@ﬁY%ENiNﬂdiqgﬂhyﬁéﬂiﬁﬁs Féﬁﬁﬁpﬁﬁﬂ-NTQﬁHeaﬁﬁéaﬁbFQTmNTEQ&MQET
reactor at the rate of 12 kg/h so as to keep the polyner |evel inside the
pol yner i zNt Nodimethy kamime ,6-eoyoNeN-dimethylamine, N-methyl-N,N-
ditallowamine, N-methyl-N,N-dicocoamine, N-oleyl-1,3-
diaminobropane, N-tallow-1, 3-diaminopropane,
hexamethylenediamine, and the likei
Examples of ammonium chloride are N-lauryl-N,N,N-
trimethylammoniumchloride, N-palmityl-N,N, N-
trimethylammoniumchloride, N-stearyl-N,N,N-
trimethylammoniumchloride, N-docosyl-N,N,N-
trimethylammoniumchloride, N-cocoa—-N,N,N-
trimethylammoniumchloride, N—tallow—N,N,N—
trimethylammoniumchloride, N-soy-N, N, N—-trimethylammoniumchloride,
N, N, N-triethyl-N-benzylammoniumchloride, N-lauryl-N,N-dimethyl-N-
benzylammoniumchloride, N-myristyl-N,N-dimethyl-N- -
benzylammoniumchloride, N-stearyl-N,N-dimethyl-N-
benzylammoniumchloride, N-cocoa—-N,N-dimethyl-N-
benzylammoniumchloride, N, N~-dioleyl-N, N-dimethylammoniumchloride,
N, N-dicocoa-N, N-dimethylammoniumchloride, N,N-ditallow-N,N-
dimethylammoniumchloride, N,N-diiso-N,N—-dimethylammoniumchloride,
N,N—Bis(2—hydroxyethy1)—N—laurjl-N—methylammoniumchloride, N,N-
bis (2-hydroxyethyl)-N-stearyl-N-methylammoniumchloride, N,N-bis(2-

hydroxyethyl) ~-N-oleyl-N-methylammoniumchloride, N,N-bis(2-



The taken-out polynmer was treated by contacting with a nitrogen gas
containing 5 volune % of water vapor at 100 [err]C for

- 110 - 30 mnutes to obtain a polyner having an intrinsic
viscosity [[err]] of 1.95 dl/g. The ratio of polyethylene (A
generated by the prelinnary activating treatment in the polyner was 0.22

R 5@%@@4@ rlﬁep%ﬁ@iééﬂinﬁ S
o ruder . boaiPOLBTIRI VIR ”‘i’pﬁotm i apepp 4t B RPEEREL AN and
eval uated to find the
bls(polyoxyethylene)—N-stearyl N-methylammoniumchloride, N,N-
bis(polyoxyethylene)—N—oleyl-N-methylammoniumchloride. N,N-
bis(polyoxyethylene)—N—cocoa—N;methylammoniumchloride; and the
like.
Examples of betaine are N,N-bis(2-
hydroxyethyl) laurylaminobetaine, N,N-bis(2-
hydroxyethyl) tridecylaminobetaine, N,N-bis(2-
hydroxyethyl)myristylaminobetaine, N,N-bis(2-
hydroxyethyl) pentadecylaminobetaine, N,N-bis(2-
hydroxyethyl)palmitylaminobetaine, N,N-bis(2-
hydroxyethyl)stearylaminobetaine, N,N-bis(2-
hydroxyethyl)oleylaminobetaine, N,N-bis(2-
hydroxyethyl)docosylaminobetaine, N,N;bis(z—
hydroxyethyl)octacosylaminobetaine, N,N-bis(2-
hydroxyethyl) cocoaminobetaine, N,N-bis(2-
hydroxyethyl)tallowaminobetaine, and the like.
hexamethylenetetramine: alkanolamine such as triethanolamine,
triisopropanolamine and the like. Examples of N-(2-
hydroxyethyl)amine are N—(Z—hydroxyethyl)laurylamine,.ﬁ—(z—
hydroxyethyl) tridecylamine, N-(2-hydroxyethyl)myristylamine, N-(2-
hydroxyethyl) pentadecylamine, N-(2-hydroxyethyl)palmitylamine, N-

(2-hydroxyethyl) stearylamine, N—(2—hydroxyethyl)oieylamine, N-(2-



MFR, the crystallization tenperature, and the nelt tension (M5) to be 3.2
g/ 10 mnutes, 110.0 [err]C and 1.9 cN, respectively. Exanple 11

(1) Preparation of catalyst conposition including transition netal

conpound Usi ng the sane conditions as exanple 1, a supported titanium
catal yst conponent was obt ai ned. + (2) Preparation of preactivated

Catal yat Erdnoxyatis geseREsanioe. N O) I BaRYALON LAPC HAPTY Gy pene i (2-
SRR ALAR IR AR S o SO
pol yneri zation reactor with an agitator, 240 liters of n-hexane, 780
m | |i nmol e(2fhydratyethyd)daunphamine, N-methyl-N-(2-
hydroxyethyl) tridecylamine, N-methyl-N-(2-
hydroxyethyl)myristylamine, N-methyl-N-(2-
hydroxyethyl)pentadecylamine, N-methyl-N-(2~
hydroxyethyl)palmitylamine, N—méthyl—N—(Z-
hydroxyethyl)stearylamine, N-methyl-N-(2-hydroxyethyl)oleylamine,
N-methyl-N-(2-hydroxyethyl)docosylamine, N-methyl-N-(2-
hydroxyethyl)octacosylamine, N-methyl-N-(2-
hydroxyethyl) cocoamine, N—methyl-N—(Z?hydroxyethylltallowamine,
and the like.
Examples of N,N-bis(2-hydroxyethyl)aliphatic amine are N,N-
bis (2-hydroxyethyl) laurylamine, N,N-bis(2-
hydroxyethyl) tridecylamine, N,N-bis(2-hydroxyethyl)myristylamine,
N, N-bis(2-hydroxyethyl)pentadecylamine, N,N-bis(2-
hydroxyethyl)palmitylamine, N, N-bis(2-hydroxyethyl)stearylamine,
N,N-bis (2-hydroxyethyl)oleylamine, N,N-bis(2-
hydroxyethyl)dpcosylamine, N, N-bis(2-hydroxyethyl)octacosylamine,
N, N-bis (2-hydroxyethyl)cocoamine, N,N-bis(2-
hydroxyethyl) tallowamine, and the like. Mono- or di-ester of N, N-
bis(2—hydroxyethyl)éliphatic amine and aliphatic acid such as
lauric acid, myristic acid, palmitic acid, stearic acid, oleic

acid, behenic acid, erucic acid, and the like. Examples of



(organic netal conmpound (AL2)), 78 millinole of diisopropyldinmethoxy
silane (electron donor (E2)) and 1/2 anobunt of the preactivated catal yst
slurry obtained as nentioned above were added at 20 [err]C. Then after
supplying so as to have the hydrogen/propyl ene ratio, the

hydr ogen/ et hyl ene ratio and the propylene/butene-1 ratio of 0.08, 0.025

Pt opyi en@mIRAKIGEn BreLPATORE SR ANEY BRR e BRI | ed cont | nuous! y f or

two hours while nmintaining the gas phase pressure jnside the,

pol yner i Reixaxyeidylenegtearybaninrg qqnoPQﬁEHFYFﬁEYi%Qﬁéh%ﬁﬁ%qPFQ?ﬁbﬁrof

propylene'[err] -ol efin. After the polynerization period, 1 liter of

net hanol pQ&yoxyethylenecocoaminpether, polyoxyethylenetal oyaminoether,
and the like. Examples of diaminoalkyl are N,N,N‘',N'-tetra(2-
hydroxyethyl)-1, 3-diaminopropane, N,N,N',N'-tetra(2-hydroxyethyl)-
1, 6-diaminohexane. N-lauryl-N,N',N'-tris(2-hydroxyethyl)-1, 3-
diaminopropane, N-stearyl-N,N',N'-tris(2-hydroxyethyl)-1,3-
diaminopropane, N-cocoa-N,N',N'-tris(2-hydroxyethyl)-1,3-
diaminopropane, N—tallow—N,N',N'-tris(2-hydroxyethy1)-1,3—
diaminopropane,'N,N—dicocoa?N',N'—bis(2—hydroxyethy1)-l,3—
diaminopropane, N,N-ditallow-N',N'-bis(2-hydroxyethyl)-1,3- -
diaminopropane, N—coéo—N.Nﬂ,N'—tris(z—hydroxyethyl)—l,6—
diaminohexane, N—tallow-N.N',N'—tris(2-hydroxyetﬁyl)f1,6—
diaminohexane, N,N-dicocoa-N',N'-bis(2-hydroxyethyl)-1, 6-
diaminohexane, N,N-ditallow-N’,N'-bis(2-hydroxyethyl)-1,6-
diaminohexane, and the like.

Examples of aliphatic amide are oleic acid amide, stearic

acid amide, erucic acid amide, behenic acid amide, montanic acid
amide, N-stearylstearic acid amide, N—oleyloleyic acid amide, N-
stéaryléleic aéid amide, N-oleylstearic acid amide, N-
stearylerucic acid amide, N-oleylpalmitic acid amide, N,N'-
methylene-bis-lauric acid amide, N,N'-methylene-bis-myristic acid
amide, N,N'-methylene4bis—palmitic acid amide, N,N'-methylene-bis-—

palmitoleic acid amide, N,N'-methylene-bis-stearamide, N,N'-



I ntroduced into the polynerization reactor and the deactivation of

catal yst was conducted at 60 [err]C for 15 mnutes. Then after discharging
unreacted gas, solvent was separated and the polyner was dried to obtain
39.6 kg of a polynmer having an intrinsic viscosity [[err]] of 1.67 dl/g.
The obtai ned pol yner was a propylene a -olefin copolyner conposition

containing 0,25 weight % qof polyethylene (A according to th reljmnary
activatin&eﬁbViﬁE?Tg%§T¥##h¥§iﬂg§s@§%r1Eoﬂ%bﬁeﬂ?1§$ﬁqhﬁg PﬁF&Vﬁgﬁésb*'Eosity
[[err]] of the propylene a - _olefin_ copolyner conposi tion ag the (p)
conponentOdﬁgclagggd@m{ﬂe' N,N ‘S@Bb&é@@ﬁfb§§‘?@#?ﬁfqIﬂ@l@aﬁﬂlaﬁndﬂt ons as
exanple 1, polyner pellets were prepared with an extruder. Various

physi cal methylene-bis-erucic acid amide, - Nj§)-methylene-bis-montanic acid

amide, N,N'-ethylene-bis—~lauric acid amide, N;N'-ethylene—bis—
myristic acid amide, N,N'-ethylene-bis-palmitic acid amide, N,N'- -
ethylene-bis-palmitoleic acid amide, N,N'-ethylene-bis stearic
acid amide, N,N'-ethylene-bis-12-hydroxystearic acid amide, N,N’-
ethylene-bis-oleic acid amide, N,N'-ethylene-bis~behenic acid
amide,-N,N'—ethylene—bis-erucic acid amide, N,N'-ethylene-bis-
montanic acid amide, N,N'—hexamefhylene—bis—stearaﬁide, N,N'—-
hexamethylene-bis-oleic acid amide, N,N'-hexamethylene-bis-

_ behenic acid amide, N,N'-distearyloxalic acid amide, N,N'-
dioleyloxalic acid amide, N,N'-distearylsuccinic acid amide, N,N'-
dioleylsuccinic acid amide, N,N'—distearyladipic acid amide, N,N'-

dioleyladipic acid amide, N,N'-distearylsebacic acid amide, N,N'-
dioleylsebacic acid amide, and the like.

Examplés of aliphatic amide are N,N-bis(2-
hydroxyethyi)laurylamide, N,N—bis(2—hydroxyethy1)tridecylamide,

. N,N-bis(2-hydroxyethyl)myristyl amide, N,N-bis(2-
hydroxyethyl) pentadecylamide, N,N—bis(z—
hydroxyethyl)palmitylamide, N,N-bis(2-hydroxyethyl)stearylamide,
N,N-bis(2-hydroxyethyl)oleylamide, N,N-bis(2-
hydroxyethyl)dococylamide, N,N-bis(2-hydroxyethyl)octacocylamide,

N,N'-bis(2-hydroxyethyl)cocoamide, N,N-bis(2-



properties of the pellets were neasured and evaluated to find the MR the
crystallization tenperature, and the nelt tension (M5) to be 7.6 g/10

m nutes, 110.3 [err]C and 1.3 cN, respectively. Conpar at i ve Exanpl e
11 Usi ng the sanme conditions as conparative exanple 3, -a supported
titanium catal yst slurry was obtained. Using the supported titanium

catal yst slurry, opyl.ene' [.err] -o].efin,,bloc copol r conmpositi
was produb%@??%&?é}iiﬁi%i%ﬂ?aEG 8?t$5 s{@% ﬂ@%ﬁnpﬁéagp?gﬁy? preggre ahon

eval uati on speci nen of conparatjve, exaq;le 11. Vari ous physi cal
proper t i eobyoxyrllgpienasaf pliphatie' aBidg are o) efin bl ock copol ymer
conposition are shown in Table 4. Conpar ati ve Exanple 12 Usi-ng

t he same polyoxyethylenalawylamideethempl e 5, a
polyoxyethylenestearylamideether, polyoxyethyleneoleylamideether,
polyoxyethylenecocoamideether, polyoxydethylenetallowamideether,
and the like.

Examples of a hindered amine compound are 4-hydroxy-2,2,6,6-
tetramethylpiperidine, l-aryl-4-hydroxy-2,2,6,6-
tetramethylpiperidine, 1—benzyl—4—hydr0xyb2.2,6,6¥

- tetramethylpiperidine, 1-(4-t-butyl-2-butenyl)-4-hydroxy-2,2,6,6-
tetramethylpiperidine, 4-stearoyloxy-2,2,6,6~ |
tetramethylpiperidine, 4-methacryloyloxy-1,2,2,6, 6~
pentamethylpiperidine, 1l-benzyl-2,2,6,6-tetramethyl-4-
piperidylmaleate, bis(2,2,6,6-tetramethyl-4-piperidyl)succinate,
bis(l,2,2,6,6-pentamethyl-4—piperidyl)succinate, bis(2,2,6,6~

'tetramethyl—4—piperidy1)adipate, bis(2,2,6,6-tetramethyl-4-
piperidyl)cevacate, bis(2,2,6,6-tetramethyl-4-piperidyl)fumarate,
bis(l,2,3,6—tetramethyl-2,6—diethy1—4—piperidyl)cevacate, bis(1-
aryl-2,2,6,6-tetramethyl-4-piperidyl)phthalate, bis(1,2,2,6,6~
pentamethyl-4-piperidyl)cevacate, 1,1'-(1,2-
ethanediyl)bis(3, 3,5, 5-tetramethylpiperiazinone), 2-methyl-2-
(2,2,6,6-tetramethyl-4-piperidyl) imino-N-(2, 2,6, 6-tetramethyl-4-
piperidyl)propioneamide, 2-methyl-2-(1,2,2,6,6-pentametyl-4-

peperidyl) imino-N-(1,2,2,6,6-pentamethyl-4-



supported titanium catal yst slurry was obtained. Using the supported
titanium catal yst slurry, a propylene'[err] -olefin block copolyner.
conposition was produced using the same conditions as exanple 10 (3) to
prepare an eval uati on speci nen of conparative exanple 12. Vari ous
physi cal properties of the obtained propylene [err] - olefin block
copol yner conposition are shown in Table 4.

Co ti 13
Usi ng” t he DdRRE1dFAIPFORIRNeARIdmArRrPPRTEX LT 8 £V %b\égygé?ﬂj égﬁﬂ' um

catal yst slurry was obtained. Using the . . -
113 - tetramethylpiperidine, l-acetyl-2,2,6,6-tetramethyl-4-piperidyl-

acetate, trimellitic acid-tris(z,2,6,6—tetrame£hy1-4—
piperidyl)ester, 1-acryloyl-4-benzyloxy-2,2,6,6—
tetramethylpiperidine, bis(1,2,2,6,6-pentamethyl-4-
piperidyl)dibutylmalonate, bis(1,2,2,6,6—pentamethy1—4f
piperidyl)dibenzyi—malonaté, bis(l,2,3,6-tetramethyl—2,B—diethyl—
4—piperidyl)dibenzyl—malonate, bis(1.2,2,6,6—pentamethy1—4¥ |
piperidyl)-2-(3,5~-di-t-butyl-4-hydroxybenzyl)-2-n-butylmalonate,
and the like.

Examples of a hindered amine compound are bis(2,2,6,6~
tetramethyl-4-piperidyl)-1,5-dioxaspiro[5.5]undecane-3, 3-
dicarboxylate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)-1,5-
dioxaspiro[5.5]undecane-3, 3-dicarboxylate, bis(l-acetyl-2,2,6,6-
tetramethyl-4fpiperidy1)—1,5—dioxaspirot5.5]undecane—3,3—
dicarboxylate, 1,3—bis[2,2'-[bis(Z,Z,6,6—tetramethy1—4—piperidjl)-
1, 3~dioxacyclohexane-5,5-dicarboxylate)], bis(2,2,6,6-tetramethyl-
4—piperidy1)—2—[1—methylethyl[1,3-dioxacyclbhexane—5,5- |
dicarboxylate]], 1,2-bis[2,2'~[bis(2,2,6,6~tetranethyl-4-
piperidyl)-2-methyl-1, 3~dioxacyclohexane-5, 5-dicarboxylate]],
bis(2,2,6,6-tetramethyl-4-piperidyl)-2-[2-(3,5-di-t-butyl-4-
hydroxyphenyl) Jethyl-2-methyl-1, 3-dioxacyclohexane-5, 5~
dicarboxylate, bis(2,2,6,6-tetramethyl-4-piperidyl)-1,5-

dioxaspifo[5.11]heptadecane-3,3—dicarboxylate, and the like.



supported titaniumcatal yst slurry, a propylene' [err] -olefin block -

copol yner conposition was produced using the sane conditions as exanple 11
(3) to prepare an eval uation specinen of conparative exanple .13.
Vari ous physical properties of the obtained propylene [err] - olefin block

copol ymer conposition are shown in Table 4.

Examples of a hindered amine compound are hexane-1',6'-bis-
(4-carbamoyloxy—l—n—butyl—z,2,6,6—tetramethy1piberidine), toluene-
2',4'—bis(4—carbamoyloxy—1—n—butyl-z;2{6,6—
tetramethylpiperydine), dimethyl-bis(2,2,6,6-
tetramethylpipefidine—4-0xY)—silane, phenyl-tris(2,2,6,6-
tetramethylpiperidine-4-oxy)-silane, tris(1l-propyl-2,2,6,6-
tetramethyl—4-pipefidyl)-phosphite, tris(1-propyl-2,2,6,6-
tetramethyl-4-piperidyl)-phosphate, phenyl-[bis(1,2,2,6,6-
pentamethyl-4-piperidyl) J-phosphonate, tetrakis(2,2,6,6-
tetramethy1—4—piperidyl)—1,2,3,4—butanetetracarboxylate,
tetrakis(1,2, 2,6, 6-pentamethyl-4-piperidyl)-1,2,3,4~
butanetetracarboxylate, tetrakis(2,2,6,6—tetramethyl-4-piperidyl)-
1,2,3,4-butanetetracarboxylic acid amide, tetrakis(1,2,2,6,6-
pentamethyl-4-piperidyl)1, 2,3, 4-butanetetracarbonamide, and the
like.

Examples of a hindered amine compound are 2-dibutylamino-4,6-
bis(9—aza—3—ethyl—8,8,10,10—tetramethy1—1.5-dioxaspiro[5.5]-3-
undecylmethoxy)-s—triazihe, 2¥dibuty1amino—4,6—bis(9—aza—3-ethy1—
8,8,9.10,10—pentamethy1—1,5—dioxaspiro[5.5]—3—uﬁdecylmethoxy)-s—
triazine, tetrakis(9—aza—3?ethyl—8,8,10.10—tetramethyl—1,5—
dioxaspiro[S.5]—3—undecylmethyl)—1,2,3,4—butanetetracarboxy1ate,
tetrakis (9-aza-3-ethyl-8,8,9,10, 10-pentamethyl-1, 5~
dioxaspiro[s.5]—3—undecylmethjl)jl,2,3.4-butanetetracarboxylate,

‘tridecyl'tris(2,2,6,6-tetramethyl—-4-piperidyl)1,2,3,4~
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Tabl e 4

butanetetracarboxylate, tridecyl:tris(1,2,2,6,6-pentamethyl-4-
piperidyl)l,2,3,4—butanetetracarboxy1ate, di(tfidecyl)- |
bis(2,2,6,6-tetramethyl-4-piperidyl)1,2,3,4~-
butanetetracarboxylate, di(tridec&l)'bis(l.2,2.6,6—pentamethyl—4-
piperidyl)-1, 2, 3,4~-butanetetracarboxylate, 2,2,4,4-tetramethyl-7-
oxa—3,Zd—diazadispiro[s.1.11.2]heneicosane—21—ohe, 3,9-bis[1,1-
dimethyl—Z—{tris(Z;2,6,6—tetramethy1—4—
piperidyloxycarbonyl)butylcarbonyloxy}éthyl]—2,4,8,10—
tetraoxaspiré[s.5]undecane,'3.9—bis[1.1-dimethy1—2—
{tris(l,2,2.6,6—pentamefhyl—4—
piperidyloxycarbonyl)butylcarbonyloxy}ethyl]-2,4,8,10-
tetraoxaspiro[5.5]undecane, and the like. |

Examples of a hindered amine compound are poly(2,2,6,6-
tetramethyl-4¥piperidy1acry1ate), poly(l,2,2,6,6?pentamethyl-4—
piperidylacrylate), poly(2,2,6,6-tetramethyl-4-
piperidylmethacrylate), poly(1,2,2,6,6-pentamethyl—-4-
piperidylmethacrylate), poly[[bis(2,2,6,6-tetramethyl-4~
piperidyl)itaconate][vinylbutylether]], poly[[bis(1,2,2,6,6-
pentamethyl-4-piperidyl)itaconate] (vinylbutylether]],
poly[[bis(2,2,6, 6-tetramethyl-4-
piperidyl)itaconate][vinyloctylether]]; poly[[bis(1,2,2,6,6-
pentamethyl—4-piperid&l)itaconate][vinyloctylether]],
dimethylsuccinate—z—(4fhydroxy—2,2,6,6—

tetramethylpiperidyl)ethanol condensation products, and the like.

-T2 —



Exanpl es Conpar ati ve Exanpl es

9 10 11 11 12 13 Prelimnary polynerization
< pol ypropyl ene (B)> . 2.8 2.7 2.8 2.8 2.7
? ? ) Intr|23|c viscosity [[err]] (dl/g) Gener ated anount 1
/g 0 1.2 2.0 2.0 1.2 2.0
Conposition ratio 2 (W% 0.02 0.01 0.02 0.02 0.01
0.02 Preli rﬁxamgtleaactotfvat hindered gmwinetdoppovad( ayre 34.0
30.2 34.0 Intrinsic viscosity [[err]]
(dl/qg) polyﬂ&ﬁﬁﬂﬁﬁtﬁib@ll@ﬂﬁ a, 6(@#tﬁtramethylzl—ﬁlperdeID1m1nba]0 -
- Conposition ratio 2 (W% _ 0.24 0. 22 0. 25
- ‘2poly[eth2y1ene[$(2dl2t. BQe—@@tr’mﬂY—)ﬂI—'@ﬂ < pol ypropyl ene (C)>
Ft8 1] 2.8 Intrinsic viscosity
err -4- 2.0 2.2
(2) o pjzp%ridy'fﬁmno]hex%@?ﬁﬂ&i’eg(r%;ﬂgﬁ I%ggt@itgthllngthyl 4 o 0203
.01 0. - -
27 piferiag o1t Biyr i e R RPN AT 6
But ene-1 9 R . . 0
58 {%ﬁwéml-megsregmtlp+r]\?11h?x&efh§éenglizs% 6. ﬁ't%&amet9¥1§7
9. & é@?éiperiqmvé"fnfi%aa o1y bEF-Cate ity £a. %mzm—% 4t
Intrinsic yi5005|t£/é 1.83 1. 89 1.59 1.97
%.39 dlY%lﬂ(%ﬂ ﬁmﬁ@ﬂyﬁ@ﬁéhYébﬂjpolynﬁr conposi tion . 2. 9 4.8
: 2.5

piperidyl)1m1no]hexamethy1ene[[2 2,6,6-tetramethyl-4-
piperidyl)imino]], poly[[6-[(2—-ethylhexyl)imino]-1,3,5-triazine—
2,4-diyl][(2,2,6,6-tetramethyl-4-

piperidyl) iminolhexamethylene[ (2, 2,6,6-tetramethyl-4-
piperidyl)imino]], poly[[6-[(1,1,3,3-tetramethylbutyl)imino]-
1,3,5-triazine-2,4-diy1][(2,2,6,6—-tetramethyl-4—-
piperiayl)imino]hexamethYlene[(2,2.6,6—tetramefhyl-4—
pipéridyl)imino]], poly[[6—(cyc10hexyliﬁino)—1,3,5—triazine-2,4—
diyl][(2,2,6,6-tetramethyl-4- |
piperidyl)imino]héxamethylene[(2,2,6,6—tetramethy1—4—
piperidyl)imino]], poly[[6-morpholino-1,3,5~triazine-2,4-
diyl][(2,2,6,6-tetramethyl—4;_

piperidyl) imino]hexamethylene[ (2, 2,6, 6—tetramethyl-4-

piperidyl) imino}l], pol&[[6—(bufoxyimino)—1,3,5—triazine—2.4v
diyl]}[(2,2,6,6-tetramethyl-4-

piperidyl) iminojhexamethylene[(2,2,6,6~tetramethyl-4-

-~ 73 -



Et hyl ene (W% Butene-1 (W% 0 0 3.9
0 0

3.8 Intrinsic viscosity [[err]] 1.91 1.95
1.67 1.97 1.97 1.69 (dl/9g) Melt tension (MB) (cN)
1.8 1.9 1.3 0.7 0.7 0.3 ~Crystallization
tenperature 115. 2 110.0 110. 3 109.4 102.9 104.8 MR
initial /10 m_nutes 3.7 3.2 7. .5 : 8.1
final E%ﬁperﬁdH&@ésgno]]. poly[dls1’3330tetraW@€LY1buty1§9§y1—1Qfgé- 79
[err] MFR (9/10 m nyteSﬁig - -0.1 -0.2 0.0 -0.1 -0.2
-0.2 todezine-2, &ediy bl [ .2v6ubtetgpmepbyl-4—g of transitional netal
conpound cat al yst conponent Note 2 Conposition ratio (W% in the

propy! ene piper)idyly isineBrxamethyiene[ (2,2, 6,6-tetramethyl-4~
S piperidyl)imino]}, and the like.

- Exampies of a hindered amine compound are poly{oxy[6-[ (1-
piperidyl)-1,3,5-triazine-2, 4-diyloxy-1, 2-ethanediy1][ (2,2,6, 6~
tetramethy1—3—oxo—1,4—piperidy1)—1,2—ethanedin][(3,3,5,5—
tetramethyl-2-oxo-1,4-piperidyl)-1, 2-ethanediyl]], poly[oxy[ﬁ?
[1.1,3,3-tetramethylbutyl)imino]-1,3,5-triazine-2,4-diyloxy-1, 2~
ethanediyl][(Z,2,6,6—tetramethyl—3—oxo—1,4—piperidyl)—1,2—
ethanediyi][(3,3,5,5-tetramethyl—2-oxo—1.4-piperidy1)—1,2—
ethanediyl]], poly[[6-] (ethylacetyl)imino]-1,3,5-triazine-2, 4~
diyl}[(2,2,6,6-tetramethyl-4-
piperidyl)imino) hexamethylene[ (2,2, 6, 6—tetramethyl-4-
piperidyl) imino]], poly[[6-[(2.2,6,6-tetramethyl~4-
piperidyl)butylimino]-1,3,5-triazine-2,4~diyl][(2,2,6,6-
tetramethyl-4-piperidyl) imino]hexamethylene[(2,2,6,6-tetramethyl-
4-piperidyl)imino]], and the like.

Examples of a hindered amine 6ompound are 1,6,11-tris[{4.,6-
bis (N-butyl-N-(2, 2,6, 6-tetramethyl-4-piperidyl)amino)-1,3,5-
triazine-2-yl}aminoJundecane, 1,6,11-tris[{4,6-bis(N-butyl-N-
(1,2,2,6,6-pentamethyl-4-piperidyl)amino)-1,3,5-triazine—~2-
yl}aminoJundecane, 1,6,11-tris[{4,6-bis(N-octyl-N-(2,2,6,6~

tetramethyl-4-piperidyl)amino)-1,3,5-triazine-2-~



Exanpl e 12 (1) Preparation of catal yst conposition including

transition netal conpound Usi ng the sane conditions as exanple 1, a
supported titanium catal yst conponent was obtai ned. (2) Preparation
of preactivated catal yst Usi ng the sane conditions as exanple 1, a

prelimnary activating polynerization wth ethylene and an addition
pol yneri zation with propyl ene were conducted without a prelinnar

pol yner i zgl}aminghimdecapgl, eteb, 11-trisyf {fol6rhkds @boatita¥ bl +he . .8 ni nary
activating polynerization process in the sane conditions was anal yzed and
it was fpemtamdityl?2-piperidpd) smeimy)l-chd,Gatrdaizined2per 1 g of the
supported titanium catal yst conponent, and the intrinsic viscosity [[err]]
of the poyyyatiinshsidetdnen 1¢6; 8| 12—tdtrid [, 6H0iedN- (322 58 g.
tetramethyl-4-piperidyl)-butylamino)-1,3,5-triazine-2-yl}]-
1,5,8,12-tetraazadodecane, 1,5,8,12-tetrakis[4,6-bis(N-(1,2,2,6,6-
pentamethyl-4-piperidyl)-butylamino)-1, 3,5-triazine-2-yl]-
1,5,8,12-tetraazadodecane, and the like. |
Examples of an aminotriazine compound-are 2,4,6-triamino-
1,3,5—triazine; 2,4-diamino-6-methyl-1,3,5-triazine, 2,4-diamino-
6-phenyl-1,3,5-triazine, 1,4-bis(3,5-diamino-2,4,6-
triazinyl)butane, 3,9-bis[2-(3,5-diamino-2,4,6-
triazaphenyl)ethyl]—2,4,8,10-tetraoxaspiro[5.5]undecane, and the
like.
‘Examples of metals for the above metal salts include
lithium, sodium, potassium, magnesium, calcium, strontium,
barium, zinc or aluminum. Those metal salts can exist as a
normal sait or basic salt. Examples of preferred metal salts
include fatty acid metal salts, alkanoyi lactic acid metal salts,
aliphatic hydroxy acid metal salts, hydrotalcites, lithiﬁm
aluminum complex hydroxide salts, metal oxides, metal hydroxides,
metal carbonates, metal aliphatic phosphates, epoxy compounds,
aliphatic amines, aliphatic amides, hindered amine compounds,

aminotriazine compoinds or a mixture thereof. Those halogen

scavengers can be either alone or in combinations of two kinds or



A polynmer generated by the prelimnary activating polynerization process
using the sane conditions and further treated by an addition

pol yneri zati on was anal yzed-and it was found that 2.0 g of polyner existed
per 1 g of the supported titaniumcatalyst conponent only by the addition
pol yneri zation, and the intrinsic viscosity [[err]] of the polyner

neasured in tetralin at 135 [err]C was 2.3 dl/g. (3) Production of
pol ypr opylene. conposi ti on (nain - 116 -
(co-)pol yneri zati on of propyl ene) Usi ng the prepared preactivated

cat al yst, the Tise ramount of the halogen scavengers for addition is 0.001
to 2 weight parts to 100 weight parts of the polypropylene
composition (PP) as a component A, preferably 0.005 to 1.5 weight
parts, particularly preferably 0.01 to 1 weight part.

For'the compositions according to the present invention,
additives for polypropylene, other than the above halogen
scavengers, can be used so as to accomplish the objects of the
present invention. Examples of the additives include light
stabilizers, metal deactivators, clarifiers, nucleating agents,
lubricants, antistatic agents} anti-fogging agents, anti-blocking
agents, anti-dropping agents, radical generators such as
peroxide, flame retardants, flame retardant assistants, pigments,
organic.or_inorganic anti-bacterial agents, inorganic fillers
such as talc, mica, clay, wollastonite, zeolite, kaolin,
bentonite, perli{e, diatomaceous earfh, asbestos, silicdn
dioxide, titanium dioxide, zinc sulfate, barium sulfate,
magnesium sulfate, calcium silicate, aluminum silicate, glass
fiber, potassium titanate, carbon fiber, carbon black, graphite
or metal fiber, coupling agents such as silane-based, titanate—
based, boron-based, aluminate-based or zirco aluminate-based
coupling agents, inorganic fillers treated with a surface active
agent such as a coupling agent and organic fillers such as wood

meal, pulp, recycled paper, synthetic fiber or natural fiber.



pol yneri zati on of propylene was conducted using the same conditions as
exanple 1 to produce pol ypropyl ene. The obtained pol ypropyl ene was
pel l etized using the same conditions as exanple 1 to obtain an eval uation

speci men of conparative exanple 12. Vari ous physical properties of
t he obt ai ned pol ypropyl ene are shown in Table 5. Conpar ati ve Exanpl e
14 A preactivated catal yst was prepared using the sane conditions as

exanpl e 1 excePhe tobttaimed podypnopyleneccompositgongocanebe mixesh wiithh a
propyl ene or the prelimnary activating polynerization with ethylene was
not condusaeietydbdrdddittisesaddi synthetl ¢ nftiberatiforegiiihe@dr oBasmplesaof
conducted. The obtained preactivated catal yst was used for the nmain

pol yner i zghé oaddi t verpinwladesangi okbdaers, adidiaviioletasbsargrs, 1 to
produce pol ypropyl ene. The obtained pol ypropyl ene was pelletized using the
sane condhftP8Eatfc VgEHtsS hublelPidg Nagéhts, lubricants, flame

retérdants, anti-blocking agents, colors, organic or inorganic

fillers. Afterward, the compositions are usually subjected to

heat treatment, melting and kneading. Further, the compositiomns

are shaped to granulated-cut pellets and supplied to produce a

variety of molded products.

Examples

Hereinafter the present invention will be exﬁlained in
further details with reference to examples and comparative
examples.

‘Definitions of the terms énd measurement methods used in the
examples and comparative examples are as follows. Further, in
‘the following examples and comparative examples, polypropylene
.may be abbreviated as PP, and polyethylene as PE.

(1) Intrinsic viscosity [# ] : values of the limiting viscosity
in tetralin at 135 °C measured with an Ostwald's viscometer
produced by Mitsui Toatsu Chemicals Inc. (unit : dl/g).

(2) Melt tension (MS) : values measured with a Melt Tension Il
produced by Toyo Seiki Seisaku-sho, Ltd. (ﬁnit : cN).

(3) Crystallization temperature (Tc) : values measured with a



eval uati on speci nen of conparative exanple 14. Vari ous physi cal
properties of conparative exanple 14 are shown in Table 5. Exanpl e
13 and Conparative Exanple 15 Pol ypr opyl ene conpounds havi ng

di fferent polyethylene (A) contents were produced using the sane
conditions as exanple 1 - 117 -

except that the preljmnary activating polynerizafio it fopyl] ene was
not conduBiffiergatiab Scam qgoﬁﬂ@ﬂ!‘ﬁ&%r%ﬂ rﬂ?ﬁlgper&agm Qaf"fgwﬂmer’

pol ymeri zation with ethyl ene were changed. The polypropyl ene_conpounds
ver e treabéd. uef nghe hterpanatwrecdndiggting the maximum value of the heat

absorption at the crystallization of a polypropylene composition
after raising the temperature from room temperature to 230 °C in
the temperature rising condition of 30 °C/minute, maintaiﬁing the
same temperature.for 10 minutes, lowering the temperature to -20
°C in the condition of -20 °C /minute, méintaining the same
temperature for 10 mihﬁtes, raising the temperature to 23Q °C in
the temperature fising condition of 20 °C /minute, maintaining the
same temperature for 10 minutes, lowering the temperature to 150
C in the condition of -180 °C /minute, and further lowering the
temperature by -5 °C /minute (unit : °C). |

(4) Thermal sfability : pellets of a polyolefin composition were
prepared by mixing 0.1 weiéht part of 2,6-di-t-butyl-p-cresol and
0.1 weight part of calcium stearate to 100 weight parts of
polyolefin composition, and melting and mixing and then
pelletizing the mixture at 230 °C with an extruder having a screw
diameter of 40 mm.

Melt flow rates (MFR) (unit : g/10 minutes) df the pellets
obtained in the above mentioned opération and the pellets
obtained by further processing by the above mentioned melting and
kﬁeading, and pelletizing with the extruder two more times were
measured based on the condition 14 of Table 1 of the JIS K 7210.

The difference between the MFRs of the pellets finally obtained



exanple 1 to obtain evaluation speci nens of exanple 13 and conparative
exanple 15. Vari ous physical properties of exanple 13 and conparative
exanple 15 are shown in Table 5. Exanpl e 14 (1) Preparation of
catal yst conmposition including transition netal conpound : Usi ng t he
sane conditions as exanple 3, a supported titanium catalyst conponent was
obt ai ned. (2), Preparation of preactivated cataly Usi.ng the

sane condind dihe peldetspinisiaklymbiained K@flnﬁllePPHﬂﬁ y W& ym}fnilféﬁllon
wi th propyl ene was not conducted, the prelimnary activating
pol yrer i zzelketsti MFRethyh MFR) awas tcalcudadied s 6b¢yﬁb¢¥@§&|&ﬁahmhiﬁy
propyl ene were conduct ed. A pol yner obtained by the prelimnary
activating pdwmlleart dififerente GAMFR)ordmdiicakeswasbatitery deramad it was
stability.
(5) Coloring-preventing property : Using the same pellets used in
measuring the above mentioned thermal stability, the yellowness
index (YI) of the pellets obtainéd initially énd the peilets
finally obtained by further processing by the pelletization of
two mOré tihes were measured based on the JIS K7103, and the
.difference between the yellowness index of the pellets finally
obtained and the pellets initially obtained (AYI = final
pellets' YI - initial pellets' YI) was calculated.
A smaller difference (YI) indicates a better coloring-
preventing property.
- Example 1
(1) Preparation of catalyst composition including transition
metal compound
0.3 liter of decane, 48 g_of magnesium chloride anhydride,
170 g of orthotitanate-n-butyl and 195 g of'Z—ethyl-l-hexanol
were mixed in a stainless steel polymerization reactor with an
agitator, then dissolved by kneading at 130 C for one hour to
form a uniform solution. The uniform solution was heated to 70 C,

then 18 g of di-i-butyl phthalate was added thereto while

kneading. One hour later, 520 g of silicon tetrachloride was



found that 32.0 g of polyethylene (A) existed per 1 g of the supported

titanium catal yst conponent, and the intrinsic viscosity [ [err] ] of the
pol ymer neasured in tetralin at 135 [err]C was 29.8 dl/g.

- 118 - A pol yner generated by the prelimnary activating
pol yneri zation using the sane conditions and further an addition :

pol yneri zation was anal yzed and_it was found that 2.2 exi st ed
per 1 g ofddpd @ﬂ%o?t%ohqurrt &9 haveagapgiid E?ﬁﬁ)’tﬂ\‘etrﬁtegnPQ b “F Ii'slddl tion
pol ymeri zation, and the intrinsic viscosit [[errJ ol ymer neasured .in
tetralin aalmgglpedrthMb§C3f¢r one hour. e soli was separated from

the solution and washed with hexane to obtain a solid product.

All the solid product was miked with 1.5 liters of titanium
tetrachloride dissolved in 1.5 lifers of 1,2-dichloroethane. 36
g of di-i-butyl phthalate was added thereto and the mixture was
reacted for two hours at 100 C while kneading. The liquid phase
portion was eliminated by decantation at the same temperatﬁre,
then 1.5 liters of 1,2-dichloroethane and 1.5 liters of titanium
tetrachloride were added and maintained at 100 C for two hours
while kneading. Then by washing with hexane and drying, a
supported titanium catalyst component (transitional metal
compound catalyst component) containing 2.8 weight % of titanium
waé obtained.

(2) Preparation of preactivated catalyst |

After providing a nitrogen gas atmosphere in a 5 liter
capacity stainless steel polymerization reactor having an
inclined-turbine agitator, 2.8 liters of n-hexane, 4 millimole of
triethyl aluminum (organic metal compound (ALl)) and 9.0 g of“the
supported titanium catalyst component prepared as mentioned above
(5.26 millimole per 1 mole Ti atom) were added, and then 20 g of
propylene was supplied to conduct a preliminary polymerization
for 10 minutes at -2 C.

Polymer‘generated in a preliminary polymerization obtained
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dl /g. (3) Production of polypropyl ene conposition (rmain (co-)

pol yneri zation of propyl ene) Usi ng the prepared preactivated
catalyst, the main polynerization of propylene was conducted using the
sanme conditions as exanple 3 to produce pol ypropyl ene. The obt ai ned
pol ypr opyl ene was pelletized using the same conditions as exanple 3 to
obtain an eval uation speci nen of conparatiyve exanp Vari ous

physi cal bRopke tsame gondit igpEarasapalyzed Andid lwg‘ﬁé%QHB%tmht Y| efs.
Conpar ati ve Exanple 16 A propyl ene (co-)pol yner ctonposition was
produced psopylene became podspropyiiene Bhrpen 13 gepéephet Aupperied
prelimnary activating treatnment of (2) was not conducted and the
pol yneri zei tamiwh gatEplyisineomponenhduanddthedgrtnimeipr vdenosity [ # rhé oflid
titanium catal yst obtained in (1) under the conditions

the polypropylene (B) measured in tetralin of 135 C was 2.8

dl/g.

After the reaction period, unreacted propylene;was
.discharged outside the reaction.container. After substituting
the gas phase portion in the polymerization reactor with a
nitrogen gas, ethylene was supplied'continuously for two hours so
as to maintain the inside pressure at 0.59 MPa with an inside
temperature of -1 °C to conduct the preliminary activation.

Polymer generated in a preliminary activated polymerization
obtained in the same conditions was analyzed and it was fpund
that 24 g of polymer exisfed per 1 g of the supported titanium
catalyst component, and the intrinsic viscosity [17T2] measured
in tetralin at 135 C was 31.4 dl/g.

The amount (Wz) of polyethylene (A) per 1 g of the supported
titanium catalyst component generated in the preliminary
activating polymerization with ethylene can be caléulated as the
difference between the polymer generation amount (WTZ) per 1 g of
the supported titanium catalyst component after the preliminary
activating treatment and the polypropyiene (B) generation amount

(1) per 1 g of the supported titanium catalyst component after

the preliminary polymerization by the following formula :



the same as (3) to obtain an eval uation speci men of conparative exanple
16. : - 119- Vari ous physi cal
properties of the obtained pol ypropyl ene are shown in Table 5.

The intrinsic viscosity [”.A] of polyethylene (A) generated
in the preliminary activating'polymerization with ethylene can be
calculated from the intrinsic viscbsity [#n B] of polypropylene
(B) generéted in the preliminary polymerization and the intrinsic
viscosity [n'rz] of the polymer generated in the preliminary
activating treatment by the following formula :

[7,] = (Laqy] X Wpy = [25] X W)/ (Apy = Wy) = [7g].

According to the above mentioned formulae, the amount of the
polyethylene (A).generated in the preliminary activating
polymerization with ethylene was 22g per 1 g of the supported
titanium cataiyst component and the intrinsic viscosity [”.A] was
34.0 dl/g.

After the reaction period, ﬁnreacted ethjlene was discharged
outside the polymerization reactor. After substituting the gas
phase portion of the polymerization reactor with a nitrogen gas
and adding 1.6 millimole of diiéopropyldimethoxy silane (electron
donor (El1)), 20 g of propyleng was supplied and maintained for 10
minutes at 1 C to conduct the addition polymerization after the
preliminary activafing.treatment;

Polymer generated in an addition polymerization obtained in
the same condifions was analyzed and it was found that 26 g of
polymer existed per 1 g of the supported titanium Catalyst

component, and the intrinsic viscosity [n.r3] measured in



tetralin at 135 C was 29.2 dl/g. The generat;on amount (Wg) of
polypropylene génerated in the addition polymerizatioh calculated
as mentioned above was 2 g per 1 g of the supported titanium
catalyst compdnent, and the intrinsic viscosity [ 7 C] was 2.8
dl/g.

After the reaction period, unreacted propylene was
discharged oufside the polymerization reactor. The gas phase
portion of the polymerization reactor was substituted with a
nitrogen gas once to obtain the preactivated catalyst slurry of
the main (co-)polymerization.

(3) Production of polypropylene composition (main (co-)
polymerization of propylene)

After providing a nitrogen gas atmosphere in a 500 liter
capacity stainless steel polymerization reactor with an agitator,
240 liters of n-hexane, 780 millimole of triéthyl aluminum
(organic metal compound (AL2)), 78 millimole of
diisopropyldimethoxy silane (electron donmor (E2)) and 1/2 amount
of the preactivatgd catalyst slurry obtained aé mentioﬁed above
were added at 20 °C. Then after introducing 55 liters of
hydrogen into the polymerization reactor and raising the
temperature to 70 C, propylene waé continuously supplied into
the polymerization reactor so as to maintain the pressure of the
gas phase portion in the polyﬁerization reactor at 0.79 MPa for

two hours in the condition of the polymerization temperature of



-120- Table 5

Exanpl es Conpar ati ve Exanpl es

12 13 14 14 15 16 Prelimnary activation

< pol yet hyl ene (A) > 32.5 32.5 . 29.8 - .-32.5
Intrinsic viscosity [[err]] (dI/g) Generated anount 1

(g/g) 22. 2 4.5 32.0 005

Conposi ti %8 Katt® candugtosthe mamcmb'merxzatsion of puopylene. 0. 0001

- Addi tion polynerization - < polypropylene (C> - 2.3

2.3 3.4 After.the polyBerization duratidmt rl rlsrtervoﬁmthqnql[ @as] |

(dl/qg) Cenerated anmount 1 (g/Q) 2.0 2.0 2.0

2.0 - introduced to the polymerization reactor and the catalyst

deactivation reaction was conducted at 70 C for 15 minutes.
Then after discharging the unreacted gas, the solvent was

~ separated and the polymer was dried to obtain 40.1 kg of a
polymer having the intrinsic viscosity [n.r] of 1.97 dl/g.

The obtained polymer was a polypropylene composition

containing 0.25 weight % of the polyethylene (A) according to the

preliminary activating polymerization as the (a) componént and
the intrinsic viscosity [# P] of the polypropylene as the (b)
component was 1.89 dl/g.

0.1 weight part of 2,6-di-t-butyl-p-cresol and 0.1 weight
part of calcium stearafe were mixed to 100 weight parts of the
obtained polypropylene composition. The mixture was pelletized
at 230 C with an extruder having a screw diameter of 40 mn to
have pellets. Various physical properties of the bellets weré
measured and evaluated to find the MFR, the crystallization
temperature._and the melt tension (MS) to be 3.5 g/10 minutes,
122.5 C and 4.9 cN, respectively;l Detailed physical properties
are shown in Table 1.

Example 2 and Comparative Example 1

Polypropylene compositions were produced using the same

conditions as in example 1 except that the preliminary activating



Conposition ratio 2 (W% ' 0.02 0.02 0.02 0.02 0.02

- Pol ynmeri zati on process Intrinsic viscosity [[err]] 1.89
1.89 1.75 1.89 1.89 1.75 (dl/g) Conposition
ratio 2 (w9 99.7 "99.9 - 99.8 100 100 100

Propyl ene (co-) pol yner Intrinsic viscosity [[err]] 1.89

1.89 1.75 1.89 1.89 1.75 (dl/qg) Pr opyl ene

(co-) pol yodiymeahzadiibnooondi tionswiiths iethyilenesweye [ ¢hanggd to changg

1.91 1.80 1.89 1.89 1.75 (dl/g) - Melt tension
(M5) (cMNhe generated. @mount lof polyeth¥lene (AD. 8o pregfare the 0.6 -
Crystallization tenperature 121.5 120. 8 121.0 116.1 116. 2
116.0 evaMHﬂ%ithbpe01men§ﬁﬁflékémpﬂe @okhd compaestive example 1. 4.2
6.0 final (g/ 10 m nutes) 3.6
g-i 6 1- Varioﬁs6phy31éaﬁ propef&I%s of théebbiéfﬁéd pol &23?%?2565)
anount S0 r conpound catalyst conponent

Note 2 Q%%ﬁg%éﬁéF%h %g gﬂéﬁﬁ,%ﬁl e propylene (co-) pol yner conposition

Comparatlve Example 2

A polypropylene composition was produced using the same
conditions as in example 1 (2) except that the preliminéry
activatiﬁg polymerizgfion with ethylene was replaced by the
procedure that the 220 g of propylene was supplied into the
polymerization reactor in three steps; 80 g at initiating the
preliminary activating polymerization, 80 g at 30 minutes after
the initiation and 60 g at one hour after the initiation to
prepare the evaluation specimen of comparative example 2.

Various physical properties of the obtained polypropylene
composition are shown in Table 1.

Comparative Example 3

A polypropylene composition was produced uéing the same
conditions as in example 1 except that the preliminarily
activated polymerization with ethylene of the supported catalyst
component containing titanium was not conducted.

Various physical properties of the obtained polypropylene
compositions are shown in Table 1.

Comparative Example 4




- 121 - - Exanpl e 15 (1) Preparation of catalyst

conposition including transition nmetal conpound Usi ng the sane
conditions as exanple 1, a supported titanium catalyst conponent was
obt ai ned. (2) Preparation of preactivated catal yst Usi ng the

sanme conditions as exanple 5 except that the

After providing a nitrogen gas atmosphere in é stainless
steel polymerization reactor having an inclined-turbine agitator,
10 kg of propylene homopolymer powders having an intrinsic
viscosity [n.r] of 1.67 dl/g and an averagé particle size of 150
£ m obtained by the slurry polymerization of propylene in n-
hexane using a catalyst prepared by combining a catalyst titanium
component comprising a titanium trichloride composition, diethyl_
aluminum chloride and diethylene glycol dimethyl ether as the
third component were.added. Then after repeating 10 times the
operation to have a vacuum inside the polymerization reactor and
supplying a nitrogen gas to the atmospheric pressure, a 70 weight
% concentration toluene solution of 0.35 mole of di-2-ethyl hexyl
peroxydicarbonate (reforming agent) was added and mixed in the |
nitrogen gas atmosphere at 25 C while kneading. The temperature
in the polymerization réactor was raised to 120 C and maintained
for 30 minutes for reaction. After the reaction period, the
temperature in the polymerization reactor was raised to 135 C
and the after—treatment was conducted at the same temperatﬁre for
30 minutes. After the after—-treatment, the polymerization
reactor was cooled to the room temperature and then opened to
obtain polypropylene.

0.1 weight part of 2,6-di-t-butyl-p—cresol and 0.1 weight
part of calciuﬁ stearate were mixed to 100 weight parts of the

obtained polypropylene composition. The mixture was pelletized



prelimnary polynerization with propylene or the addition polynerization
wi th propyl ene was not conducted, the prelimnary activating

pol ymeri zation with a gas m xture of ethylene- propylene was conducted. -
An et hyl ene- propyl ene copol yner generated by the prelimnary activating
pol yneri zation using the same conditions was anal yzed and it was found
that the propylene polynerization unit was 0.8 weight % (nmeasured with
[err] C- NV 25%5@ o thi ap| extryden aviag axssrey giamater of 40 mpy,kBor t ed
titani um catal yst conponent, and the intrinsic viscosity [[err]] of the
pol ymer nfzasuped lietst #or préparetthes evaduatdonngpegmen cﬂg gomparatiye)
Production of pol ypropyl ene conposition (main (co-) polynerization of
propyl enegxample 4Usi ng the prepared preactivated catalyst, the nmain

pol yneri zati on of propylene was conducted using the same conditions as
exanple 1 to waadens phRv¥pcebypssporties oft aheegellets obtained in the

examples 1-2 and the comparative examples 1-4 were evaluated and

the results are shown in Table 1.



polypropylene was pelletized using the same conditions as exanple

12 1 to obtain an eval uati on speci men of conparative exanpl e
15. Vari ous physical properties of the obtained pol ypropyl ene are
shown in Table 6. Conpar ati ve Exanple 17 A propyl ene
(co-) pol yner conposition was produced using the sane conditions as exanple
1 except that the prelimnary activating treatnent of (2) was not
conducted and the polynerization of g? Tne was conducted under t he

—G—f-——t-h-e—S-GI—l-dtl-t-anl Hr-cat ?] vet aAaht a1l N !
Egﬁ;?? icgns ‘Bxamples = ' "Cdmpéra‘hve 1Examp'Ies
1 2 1 23 3 4
Preliminary polymerization
< polypropylene (B)> 2.8 2.8 2.8 2.8 2.8 -—
Intrinsic v1scos:ty (73]
(dl/g)
Generated amount 1 (g/g) 2.0 2.0 2.0 2.0 2.0 —
Composition ratio 2 (wt%) 0.02 0.02 0.02 0.02 0.02 —
Preliminary activation
< polyethylene () > 34.0 34.0 34.0 2.8 — —
Intrinsic viscosity [ 7 A]
(di/g)
Generated amount 1 (g/g) 22.0 | 4.5 0.005 | 22.0 | — —
Composition ratio 4 (wt%) 0.25 0.05 0.0001 0.25 —_ —_
Addition polymerization
< polypropylene (C) > I 2.8 2.8 . 2.8 2.8 2.8 —
Intrinsic viscosity {7 c]
(d1/g)
Generated amount 1 (g/g) 2.0 2.0 2.0 2.0 2.0 —
Composition ratio ¢ (wt%) 0.02 0.02{  0.02 0.02 0.02 —
Polymerization process :
Intrinsic viscosity [J?D] ' 1.89 1.90 1.89 1.89 1.89 1.67
(dl/g) :
Composition ratio 2 (wt%) 99.7 99.9 (100 99.7 (100 100
Propylene (co-)polymer :
Intrinsic viscosity [17P] 1.89 1.90 1.89 1.89 1.89 1.67
(dl/g)
Propylene (co-)polymer composition
Intrinsic viscosity [ T] 1.97 1.92 1.89 1.89 1.89 1.67
(dl/g) ' :
Melt ténsion (MS) (cKN) 4.9 2.0 1.0 0. 0.8 7.2
Crystallization temperature 122.5 |{121.3 | 117.0 116.2 [116.0 | 129.4
c)
MFR initial (g/10 minutes) 3.5 4.1 4.5 4.5 4.5 9.2
final (g/10 minutes) 3.6 4.3 4.6 4.6 4.6 17.5
A MFR {g/10 minutes) 0.1 0.2 0.1 0.1 0.1 8.3
Note 1 : Generated amount (g) per 1 g of transitional metal .compound catalyst
component

Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
Note 3 : Comparative example 2; propylene was used as the monomer for the preliminary
activation. '



the sane as (3) to obtain an evaluation speci men of conparative exanple
17. Vari ous physical properties of the obtained pol ypropylene are
shown in Table 6. Conpar ati ve Exanple 18 A propyl ene

(co-)pol yner conposition was produced by the polynerization of propyl ene
using the sane conditions as exanple 1 except that the prelimnary
activation with propylene or the addition polynerization wth propyl ene
was not condudxaplend preliminary activating polynerization with ethylene -
was replaced by the prelimnary activating treatnent with a gas m xture of
et hyl ene- pr opy(ion®repdration aof gatmigisincompesitiondineinding trapsition

pol yneri zation reactor to -obtain an eval uation specinen of conparative
exanpl e hfstal compdandous physical properties of the obtained pol ypropyl ene

e 37.5 liters of decane, 7.14 kg of magnesium chloride
anhydride, 35.1 liters of z—éthyl—;—hexanol were mixed in a
stainless steel polymerization reactor with an agitator, then
dissolved by kneading at 140 °C for 4 hours to provide a uniform
solution. To the uniform soldtioﬁ, 1.67 kg of phthalic anhydride
was added and further kneaded and mixed for one hour at 130 C to
dissolve the phthalic anhydride into the uniform solution.

After cooling all the obtained uniform solution to a room

- temperature (23 C), all the uniform solution was dropped into

200 liters of titanium tetrachloride maintained at -20 °C over
three hours. After the dropping, the solution was heated to 110
°C over four hours. When the temperature reached 110 C, 5.03
liters of di—-i-butyl phthalate was added and kneaded for two
hours at 110 °C for reacfion. After the two hour reaction, the
solid portion was collected by heat filtfation. The solid
portion was resuspended with 275 liters of titanium
tetrachloride, and maintained at 110 °C for two hours again for
reaction.

After the reaction, again the solid portion was collected by
heat filtration. The solid pbrtion waslwashed with n-hexane

"sufficiently so that titanium radicals are not detected in the



are shown in Table 6. Exanpl e 16 and Conparative Exaine 19
Pol ypr opyl ene conpounds havi ng different polyethylene (A) contents were
produced using the sanme conditions as exanple 1 except that the
prelimnary activating polynerization with propylene or the addition
pol yneri zation wth propyl ene was not ‘conducted and the conditions of the
prelimnary aptivqtiQ%d polgnerization with ethyl ene were changed. The
pol ypr opyr Eeeing dhisthitds Subsequentls e palvendapaspseparated byanpl e 1
to obtain evaluation specinens of exanple 16 and conparative exanple 109.
filtration, and the solid portion was dried under a reduced
pressure to obtain a supportéd titanium catalyst component
(transitional metal compound catalyst component) containing 2.4
weight % of titanium.
(2) Preparation of preactivated catalyst
After substituting a 30 liter capacity stainless steel
polymerization reactor having an inclined-turbine agitator with a
nitrogen gas, 18 liters of n—hexane, 60 millimole of triethyl
aluminum (organic metal compound (AL1l)) and 150 g of the
supported titanium catalyst component prepared as mentioned above
(75.16 millimole per 1 mole titanium atom) were added, then 210 g
of propylene was supplied to conduct a preliminary polymerization
for 20 minutes at -1 °C.
Polymer generated in a preliminary polymerization obtained
under the same conditions was analyzed and it was found that 1.2
g of polypropylene (B) was generated per 1 g of the supported
titanium catalyst component, and the intrinsic viscosity [ﬂ:B]
measured in tetralin at 135 °C of polypropylene (B) was 2.7 dl/g.
After the reaction period, unreacted propylene was
discharged outside the polymerization reactor. After
substituting the gas phase portion with a nitrogen gas once,

ethylene was supplied continuously for three hours to the

polymerization reactor so as to maintain the inside pressure at



Vari ous physical properties of exanple 16 and conparative exanple 19 are
shown in Table 6. : Exanpl e 17 (1) Preparation of catalyst
conposition including transition netal conpound Usi ng the sane
conditions as exanple 3, a supported titanium catalyst conponent was

obt ai ned. (2) Preparation of preactivated catal yst Usi ng the
sane conditions as exanple 3 except that the prelimnary polynerization
wi th propysn®Par wilth &bdi inside premperatuaei et wit € ptopgdnsuetwdbenot
conducted, the prelimnary activating polynerization wth ethyl ene was
conduct eghreliminafypakyireat ding apolnhenyi Zattdopr.el i mi nary activating

e Polymer generated in a preliminary activating polymerization
obtained-in'the same conditions was analyzed and it was found
that'33.2 g of polymer existed per 1 g of the supported titanium
catalyst component, and the intrinsic viégosity [n.rz] measured.
in tetralin at.135 °C was 29.2 dl/g.

The amount of polyethylene (A) generated in the preliminafy
activating polymerization with ethylene.per 1 g of the supported
catalyst component containing titanium and the intrinsic .
viscosity [”‘A] were found to be 32 g per 1 g of the supported
titanium catalyst component and 30.2 dl/g, respectively.

After the reaction period, unreacted ethylene was discharged
outside the polymerization reactor. After substituting the gas
phase portion with a nitrogen gas once, and adding 22.5 millimole
of diisopropyldimethoxy silane (electron domor (E1)) into the
polymerizétion reactor, 385 g of propylene was supplied and
maintained for 20 minutes at 0 C to conduct the addition
polymerization after the preliminary activating treatment. After
the reaction period, unreacted propylehe was discharged outside
the reaction container and the gas phase portion of the reaction
container was substituted with nitrogen to obtain a preactivated
catalyst slurry of the main (co-)polymerization.

Polymer generated in an addition polymerization obtained

- 91 -



pol yneri zation process using the same conditions was anal yzed and it was

found that 29 g of polyethylene (A existed per 1 g of the supported

titani um catal yst conponent, and the intrinsic viscosity [[err]] of the

pol ymer neasured in tetralin at 135 [err]C was 35.5 dl/g.

Producti on of pol ypropyl ene conposition (main (co-) polynerization of

pr opyl ene) Using the prepared preactivated catalyst, the main

pol ymer | zzing) e mamey conditdens oras analywac andeitawes tomd thets 3hs4

exanmple 5 to produce pol ypropyl ene. The obtai ned pol ypropyl ene was

pel |l eti zeg afipujyner sxistednperibrg of theagupportedotitanium aatedystat i on

speci nen of exanple 17. Various physical properties of the obtained

pol ypr opyéciisoneiits Hndmheninebimsfc viscosity [7 4] of the polymer
measured in tetralin at 135 C was 27.6 dl/g.

From the above mentioned results, the amount of
polypropylene generated in the addition polymerization was 2.2 g
per 1 g of the supported titanium catalyst component, and the
intrinsic viscosity [ 7 c] was 2.8 dl/g.

(3) Production of polypropylene composition (main (co-)
polymerization of propylene)

After providing a nitrogen gas atmosphere in a 110 liter
capacity continuous horizontal gas phase polymerization reactor
with an agitator (length/diameter = 3.7), 25 kg of polypropylene
powders were introduced, and further 0.61 g/h of the preactivated
catalyst slurry as the supported titanium catalyst component and
15 weight % n-hexane solution of triethyl aluminum (organic metal
compound (AL2)) and diisopropyl dimethoxy silane (electron donor
(E2)) were continuously supplied so that the respective molar
ratios became 90 and 15 based on the titanium atoms in the
supported titanium catalyst component.

Further, under the condition of polymerization temperature
of 70 °C, hydrogen was supplied so as to have the

hydrogen/propylene ratio in the polymerization reactor became

0.006, and further, propylene was supplied so as to maintain the



125 -

pressure inside the polymerization reactor at 2.15 MPa to conduct
the gas phase polymerization of propylene continuously for 150
hoﬁrs.

During the polymerization period, polymer was taken out from
the polymerization reactor at the rate of 11 kg/h so as to
maintain the polymer ievél in the polymerization reactor at 60
volume %..

The taken—out polymer was treated by contacting with a
nitfogen gas containing 5 volume % of water vapér at 100 C for
30 minutes to obtain a polymer having an intrinsic viscosity
[7,] of 1.80 dl/g.

The ratio of polyethylene (A) generated by the preliminary
activating treatment in the polymer was 0.18 weight % and the
intrinsic viscosity [”IP] of polypropylene was 1.75 dl/g.

Subsequently, using the same conditions as example 1,
polymer pellets were prepared with'an extruder. Various physical
properties of the pellets were measured and evaluated to find the
MFR, the crystallization temperature, and the melt tension (MS)
to be 6.0 g/10 minutes, 122.0 C and 2.5 cN, respectively.

Example 4 | |

A polypropylene composition was produced using the same
conditions as example 3 except that the hydrogen/propylene ratio
in the gas phase was altered to 0.008 to change the MFR in

example 3 to prepare the evaluation specimen of example 4.



Table 6 Exanpl es

Conpar ati ve Exanpl es 15[ err]

16 17 17 18[ err] 19 Prelimnary activation - <
pol yet hyl ene (A) > ' 30.0 30.0 35.5 - 3.3

30.0 Intrinsic viscosity [[err]] (dl/9g) Gener at ed anount
1 (g/9) 25.0 6.5 29.0 - 16.6 0. 005

Conposi tion r Nawious physical propessies of ddie obgaised polypropylepe

0. 0001 Pol yneri zati on process Intrinsic viscosity [[err]

1.89 lc@fposiltiRm arelshdwn id.Bable 2. 89 (dl/qg) Conposi tion
ratio 2 (W% - 99.6 99.9 99.8 100 99. 8 100 Pr opyl ene
(co-)polyner ComparativenBxamplec®sity [[err]] 1.89 1.89 1.68
1.89 1.89 1. 389 (di7g) Propyl ene (co-)pol ymer conposition

Intrinsic vis Mulelreiwak] producdd Ysin JtrﬂaZ amb-%d'tiloxff& ekaDl
189 (dlqg;pg?)d qu‘|I;;3/151§I'Prtelrlglon(I\/g S ne as &%e

t 9
11 9 g 1% Oexéce;’itlgthat t%fgprellmlﬁ%? @é't!n?é’@l'erirér f)b@%éfﬁié'fw%él |wnl|]tf_%|0al (af 10

Eng/mi})esrﬁ) nu'g&])en?‘e Jas ?03: %ond}tcge(? to éf%e%are tgle5 eva}luét'ison specimen foTnar .
MFR 10 mnutes 0.1 0.1 0.1 0.0
0.1 No‘l’é'gﬁ @P‘Q%"@& aﬁount (g) per 1 g of transitional metal

d t al
cohpound cata \y rious physical properties of the obtained polymer are

shown in Table 2.

Example 5

(1) Preparation of catalyst composition including transition
metal compound

Using the same conditions as example 3, a supported titanium
catalyst component was obtained.

(2) Preparatioh of preactivated catalyst

Using the same preliminary activating polymerization
conditions the same as example 3 (2) except that the reaction
temperature was 0 C, 30 g of propylene was supplied in addition
to ethylene and the reaction temperature was 45 minutes, a
preactivated catalyst slurry was obtained.

A catalyst obtained by processing with fhe preliminary
activating treatment using the same conditions was anélyzed and
it was found that 23.2 g of polymer existed per 1 g of the

supported titanium catalyst component, and the intrinsic



conponent

conposition Note 3 Conparati ve exanple 15; a gas m xture of ethylen
and propyl ene was used as the nononer for the prelimnary activation
Conpar ati ve exanpl e 18; propylene was used as the nononer for the
prelimnary activation

4

126 -

viscosity ["'TZ] of the polymer meaéured in tetralin at 135 °C
was 21.5 dl/g and an eth&lene—propylene random éopolymer (A)
having an intrinsic viscosity [n.A] of 22.5 dl/g and a propylene
polymerization unit containihg ratio of 0.7 weight % (constant by
C-NMR) was generated in the amount of 22 g per 1 g of the
supported titanium catalyst component by the preliminary
activating treatment.

A polymer obtained by the addition polymerizatibn after the
preliminary activafing treatment using the same conditions was
analyzed and it was found that 25.3 g of polyﬁer existed per 1 g
of the supported titanium catalyst component, and the intrimsic
viscosity [n.r3] of fhe polymer measured in tetralin at 135 TZI
was 19.9 dl/g and a polymer having an intrinsic viscosity [n(ﬂ
of 2.2 dl/g was generated in the amount of 2.1 g pef 1 g of the
suppo;ted titanium catalyst component by the addition
polymerization.

(3) Production of polypropylene composition (main (co-)
polymerization of propylene) |

A polymer having an intrinsic viscosity [ﬂ.r] of 1.54 dl/g
and the ethylene.polymeriZation unit of 0.8 weight % ﬁas obtained
at the rate of 11.6 kg/h by conducting the gas phase
polYmerization for 150 hours continuously using the same
conditions aé example 3 (3) except that the preactivated catalyst

slurry obtained in the above mentioned (2) was used as the

Note 2 Conposition ratio (W% in the propyl ene (co-)pdlyner

e
Not e



Exanpl e 18 Usi ng the sane conditions as exanple 1 except that 0.1
wei ght part of a phosphorous type antioxydant tris(2,4-di-t-butyl phenyl)
phosphat e was added to 100 wei ght parts of the obtained polypropylene
conposition in place of 0.1 weight part of a phenol type anti oxydant
2,6-di-t-butyl-p-cresol in exanple 1 (3), peIIets wer e obtai ned by

peIIet|Z|ng with an extruder at 230 |ous si cal propertles
of the preaetivaked qﬁ@é@rﬁédSAHarYevﬁll al%mrq m&wﬂgn atiqgn t

crystallization tenperature, and the nelt t ensi_on (M5) to be 3. 6 g/ 10
mi nut esgas 10h&s¢ orag © .42, 2and ekhylerpoas \aupplied in eddption ¢
properties are shown in Table 7. Exanpl e 19

propylene so that the ratio with respect to the propylene

concentration in the polymerization reactor is kept at 0.003
continuoﬁsly.

The ratio of the ethylene-propylene random copolymer (A) in
the polymer generated in the preliminary activating treatment was
0.12 weight %, and the intrinsic viscosity ["IP] of the propylene-

' ethylene copolymer was 1.52 dl/g.

Subsequently, in the same conditions as example 1 (3),
polypropylene composition pellets were prepared with an
extruder. Various physical properties of the pellets were
measured énd eveluated to find the MFR, the crystallization
temperature, énd the melt tension (MS) to be 15.4 g/lO minutes,
121.2[53 and 1.4 cN, respectively.

Comparative Example 6

A polymer was produced using the same conditions as example
5 except that the preliminary activating polymerization with
ethylene and propylene was not conducted to prepare the
evaluation specimen of comparative example 6.

Various physical properties of the obtained polymer are .
shown in Table 2. |

Comparative Example 7

Only the preliminary activating polymerization with ethylene



Usi ng the sanme conditions as exanple 2 except that a phosphorous type
antioxydant tris(2,4-di-t-butyl phenyl) phosphite was added to 100 wei ght
parts of the obtained polypropylene conposition in place of a phenol type
antioxydant 2,6-di-t-butyl-p-cresol in exanple 2 (3), a polypropyl ene
conposition was produced to prepare an eval uati on speci men of exanple 19.
Various physical properties of the obtained ouyprgpylene are shown in
Tabl e 7. in” examphephr )i Wasceanguetedowdthout theqngd imigat¥ne conditi ons
except that a phosphorous type ' ' : - 127 -
polymerization with propylene nor the addition polymerization. 1

liter of methanol was added to the obtained preactivated catalyst
slurry to conduct fhe deactivation of the catalyst for one hour
at 70 °C. After the reaction, polyethylene was separated from
the slurry by filtration, then dried under a reduced pressure to
obtain 200 g of polyethylene having an intrinsic viscosity [”AA]
of 32.5 dl/g.

20 kg of polypropylene obtained by the main polymerization
of propylene without the preliminary activating polymerization
with ethylehe nor the addition polymerization with propylene in
example 1 (2), and 50 g of the above mentioned prepared
polyethylene were mixed. Further, 20 g of 2,6-di-t-butyl-p-
cresol and 20 g of calcium stearate were added and mixed for 3
minutes in a 100 liter capacity Henschel mixer. Then the mixture
was pelletized with_an extruder having a screw diameter of 40 mm
at 230 °C to prepare the evaluation specimen of comparative

" example 7. |

Various physical properties of the obtained pellets ihclude
an intrigsic viscosity [37T] of 1,97 dl/g. MFR of 3.5 g/10
minutes, the crystallization temperature of 116.2 C and the melt

tension (MS) of 1.0 cN.



antioxydant tris(2,4-di-t-butyl phenyl) phosphite was added to 100 wei ght
parts of the obtained polypropyl ene conposition in place of a phenol type
anti oxydant 2,6-di-t-butyl-p-cresol in conparative exanples 1 to 4,

pol ypr opyl ene conpositions were produced to prepare an eval uation

speci nens of conparative exanples 20 to 23. Vari ous physi cal
properties of the obtained polypropyl(i,anlg-zle gre shown in Table 7

Examples Comparative Examples
3 4 53 5 6 7
Preliminary polymerization
< polypropylene (B) > 2.7 2.7 2.7 2.7 2.7 —_
Intrinsic viscosity [ 7 B]
(dl/g)
Generated amount 1 (g/g) 1.2 1.2 1.2 1.2 1.2 —
Composition ratio 2 (wt%) 0.01 0.01| 0.01 6.01] 0.01 —
Preliminary activation
< polyethylene (A) > 30.2 30.2 22.5 - ~— 32.5
Intrinsic viscosity [ 2 A]
(d1/g)
Generated amount 1 (g/g) 32.0 | 32.0 | 22.0 — — —
_— Composition ratio 2 (wt%) 0.18 0.17 0.12 — — 0.25
L Addition polymerization
< polypropylene (C)> 2.8 2.8 2.2 2.8 2.2 —
Intrinsic viscosity (7 C]
(d1/g)
Generated amount 1 (g/g) 2.2 2.2 2.1 2.2 2.1 —
Composition ratio 2 (wt%) 0.01 0.01 0.01 0.01 0.01 —
Polymerization process
Intrinsic viscosity [ D] 1.75 1.63 1.52 1.75 1.52 1.89
(dl/g)
Composition ratio 2 (wt%) 99.8 99.8 | 99.9 100 100 99.7
Propylene (co-)polymer
Intrinsic viscosity [» P] _ 1.75 1.63 -1.52 1.75 1.52 1.89
(dl/g) '
Propylene (co-)polymer composition]
Intrinsic viscosity [# T] 1.80 1.68 1.54 1.75 1.52 1.97
(dl/g)
Melt tension (MS) (cN) 2.5 2.4 1.4 0.6 0.3 1.0
Crystallization temperature 122.0 j122.7 ]121.2 116.1 [ 115.2 | 116.2
()
MFR initial (g/10 minutes) 6.0 8.1 15.4 7.2 16.7 3.5
final (g/10 minutes) 6.1 8.0 15.2 7.4 16.5 3.6
AMFR (g/10 ninutes) 0.1 -0.1 -0.2 0.2 -0.2 0.1

Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst
component

Note 2 : Composition ratio (wt%) in the propylene'a -olefin (co~)polymer composition

Note 3 : Comparative example 5; a gas mixture of ethylene and propylene was used as
the monomer for the preliminary activation

Note 4 : Comparative example 7; mechanical simple mixing of polyethylene and main
polymerization polypropylene :
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Example 6.

(1) Preparation of catalyst composition inéluding transition
metal compound

ﬁsing the same conditions as example 3, a supported titanium
catalyst component was obtained.

(2) Preparation of preactivated catalyst

Using the same conditions as example 3, a preactivated
catalyst slurry was obtained.

(3) Production of polypropylene composition (main (co-)

polymerization of propylene)

" Using the same conditions as example 3 except that hydrogen
was supplied so as to have the hydrogen/propylene ratio in the
polymerization reactor (I) at 0.002, and propylene was further
supplied to maintain the inside pressure of the polymerization
reactor at 1.77 MPa to iﬁplement the polymerization procesé (I).

A polymer obtained by the polymerization process using the
same conditions was analyzed and it was found that the MFR was
1.1 g/10minutes, the intrinsic viscosify [n.r] of the polymer
measured in tetralin of 135 C was 2.39 dl/g. The intrimsic
viscosity [ 7 P] of polypropylene in the polymerization process
(1) was 2.32 dl/g._ |

The polymer obtained in the above mentioned process was
continuously supplied to a polymerization reactor (II) of 60 C

so as to maintain the hydrogen/propylene ratio and the



Table 7 Exanpl es Conparative

Exanpl es 18 19 20

21[err] 22 23 PreI|n1nary pol ymeri zati on < pol ypropyl ene (B)>
2.8 2.8 2.8 2.8 2.8 - Intrinsic viscosity
[[err]] (ng) Generated amount. 1 (g/Q) 2.0 20

2.0 2. Conposition ratio 2 (W% 0.02
0. 02 lwd;zngenfecmylene ratipein rﬁhﬁarﬂﬂlﬂlﬁm&ﬁtéﬁn reacty Ak rQyIOQﬁe (A) >
34.0 34.0 34.0 2.8 - Intrinsic viscosit [[err]]
(di/g) and WGGehermspeéctivehy, land guq:;)mamtam theoppessure inside

0. 005 22.0 - Conposition ratio 2 (W% 0. 25 0. 05

0. 0001 p&l}ﬂferiz&tlon- reactori at abh. 5 MPae rtioz dmpdement <tlp®| ypr opyl ene (C) >~
2.8 2.8 2.8 2.8 2.8 Intrinsic viscosity [[err]]
(dl/g) polyderislatiion prooess 1(11p/9) 2.0 2.0 2.0 2.0
2.0 - Conposition ratio 2 (W% 0.02 0.02 0.02

F-[ ngr]] 0.02 During thel gﬁ?&h@ﬁii&ﬂdﬁ Petand, polyinéi'rwéﬁ'faké:ﬁ%%' T(fg'om

L G ol Ty B B g 0 10
(1ch) pol )1»%? mé} 8|,'Ilym%r8?eve1 l:ug3 7the polyﬁlgv&étlonpxté)é)é'éo%n%t 60
volume %.
The taken—out polymer was treated by contacting with a
nitrogen gas confaining 5 volume % of water vapor'at 100 °C for
30 minutes to obtain a polymer having an intrinsic viscosity
[77.1,] of 2.69 dl/g.
. The ratio of polyethylene (A) generated by the preliminary
‘activating treatment in the polymer was 0.21 weight % and fhe
intrinsic viscosity [# P] of the poiypropyiene- a -olefin block
‘copolymer composition (b) was 2.63 dl/g.
The polymerization ratio between the polymerization process
(I) and the polymerization process- (II) was calculated by
preparing copolymers having different reaction amount ratios of
ethyiene/propylene beforehand, and using this as the standard
sample to make a caiibration curve with thé infrared absorption
spectrum and find the ethylene/propylene reaction amount ratio in
the polymerization process (II), and further calculated from the

ethylene containing amount in the entire polymer. The results
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Intrinsic viscosity [[err]] 1. 97 1.92 1.89 1.89 1.89 1.67

(dl/qg) . Melt tension (M5) (cN) 2.1 1.2 0.9 - 0.8
0.8 6.8 Crystallization tenperature 119.5 118. 3 116. 8
116.1 116.0 129.4 ([err] O MFR initial (g/10 m nutes)

3.6 4.2 4.6 4.5 4.5 9.2 final = (g/10 m nutes)
3.7 4.3 h4.6 in.T é&fia 4.6 17.5 [err] MFR (g/10

m nutes) 8re §hgwn 1ngigble 34 o 0.1 0.1 8.3 Yi
}Pk;:al Subsequently, uéﬁé; thegsgme cogditions é% %xamplg:ﬂ, %:g

[err] YiI 5

Note 1 : Podimext palletsiierg g)rqzii@geﬂ y:iLE?l waﬂé’ﬁa’?lﬂﬁra %féil-"épuﬁgﬂgmmlz'
cat al yst conponent Note 2 : Conposition ratio (W% in the propyl ene
(co-) pol ypropevtpesi of othe pellets wecenpeasured @w&ﬂﬂﬁdﬂglﬁdptepE%@@éﬂ%as
used as the nononer for the prelimnary activation
- 129 - MFR, the crystallization temperature, and the melt tension (MS)
to be 0.52 g/10 minutes, 121.9 C and 5.2 cN, respectivély.
Example T
(1) Preparation of catalyst composition including tfansition
metal compound
Using the same conditions as example 1, a supported titanium
catalyst component was obtained.
(2) Preparation of preactivated catalyst
In the preliminary activating polymerization conditions the
same as example 1, a preactivated catalyst slurry was obtained.
(3) Production of polypropylene composition (main (co-)
polymerization.of propylene)
After providing a nitrogen gas atmosphere in a 500 liter
capacity stainless steel polymerization reactor with an agitator,
240 liters of n-hexane, 780 millimole of triefhyl'aluminum
(organic metal compound (AL2)), 78 millimole of
diisopropyldimethoxy silane (electron donor (E2)) and 1/2 amount
of the preactivated catalysf slurry obtained as mentioned above

were added at 20 C. Then after introducing 100 liters of

hydrogen into the polymerization reactor and raising the

~101 -



Exampl es 20-21 Usi ng the sane conditions as exanple 3 and exanple 5
except that a phosphorous type antioxydant tris(2,4-di-t-butyl phenyl)
phosphite was added to 100 wei ght parts of the obtained polypropylene
conposition in place of a phenol type antioxydant 2,6-di-t-butyl-p-cresol,
pol ypr opyl ene conpositions were produced to prepare eval uation speci nens
of exanples 20 and 21. Vari ous physical properties of the obtained
pol ypr opytesperatusestowhli & Tanapydene was coppiruousty sunplied intoe
Using the sane conditions as conparative exanples 5 to 7 except that a
phosphor oile tpalymanizaxjdanreacton B04a¢ to- paiptaiphths pressayehofethas
added to 100 wei ght parts of the obtained polypropylene conposition in
pl ace of gasgpiphase pyptiant atvxydihiMPa2 fordid0t mbnthyes patrdwol , pol ypropyl ene
conpositions were produced '
polymerization temperature of 70 °C to conduct the polymerization
process (I). After the polymerization process (I), supply of
propylene was terminated and the temperature inside the
polymerization reactor was cooled to 30 C, and then hydrogen and
unreacted propylene were discharged. A part of the polymerized
slurry was taken out for measuring the MFR, which was found to be
7T.5.

After raising the temperature inside the polymerization
reactor to 60 °C, 30 liters of hydrogen was introduced to the
polymerization container, and ethylene and propylene_were
supplied so as to have the supply ratio of the ethylene become 35
weight % continuously for two hours. The entire supplied amount
of the ethylene was 7.5 kg.

After the polymerization period, 1 liter of methanol was
introduced to the polymerization reactor and the deactivation of
catalyst was conducted at 70 °C for 15 minutes. Then after
discharging the unreacted gas, the solvent was separated and the
polymer was dried to obtain 40.5 kg of a polymer having an
intrinsic viscosity [n.r] of 1.95 dl/g.

The obtained polymer was a propylene' @ —-block polymer

composition containing 0.26 weight % of polyethylene (A)

- 102 —



to prepare eval uati on specinens of exanples 24 to 26. Vari ous
physi cal properties of the obtained pol ypropylene are shown in Table 8.
- 130 -

according to the preliminary activating polymerization as the (a)
component and the intrinsic viscosity [liP] of fhe propylene: a -
block polymer composition as the (b) component was 1.87 dl/g.

The polymerization ratio between the polymerization process
(1) and the polymerization process (II) was calculéted By
preparing copolymefs having different reaction amount ratios of
ethylene/propylene beforehand, and using this as the standard
sample to make a calibration curve with the infrared absorption
spectrum and find the ethylene/propylene reaction amount ratio in
the polymefization process (II), and further calculated from the
ethylene containing amount in the entire polymer. The results
are shown in Table 3. |

Subsequently, using the same conditions as example 1,
polymer pellets were prepared with an extruder. Various physical
properties of the pellets were measured and evaluated to find the
MFR, the crystallization temperature, and the melt tension. (MS)
to be 3.0 g/10 minutes, 121.5 C and 2.1 cN, respectively.

Example 8

The polymerizétion process (I) was conducted uéing the same
conditions as example 7 (3), except that the production
conditions of the main (co—)pdlymer composition were altered,
that is, after supplying so as to have the propylene/ethylene
ratio at 0.3 in the first stage, 50 liters of hydrogen was

introduced inside the polymerization reactor and the temperature
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Table 8 : : ' Exanpl es Conparative

Exanpl es ' - 20 21 24

25 26[ err] Prelim nary polynerization < pol ypropyl ene (B)>
2.7 2.7 2.7 2.7 - " Intrinsic viscosity [[err]]
(dl/9g) Generated amount 1 (g/Q) 1.2 1.2 1.2

é:gl _was aisEdMRBSEh! €1 CégéékigﬂéMﬁ%goF§8P%§f8'86?5$ébdﬁle f8¥0§0

refrmnary actl p ené

2007, inites, gnder the Gopditiqf o} the poifhbkizAfid Yeiblebhelbg' ok

- ition ratio 2 0 0. 18 0.12. .- -

0. 25 %fﬂ?@i @H%S‘P}Hﬁﬁ%‘i‘é 3‘—?‘/‘3 gas phass BRGFSHES (H9side the 2.8
2.2 2.8 2.2 - Intrinsic vi%cosit [éen;%; . . (dl/9)
Gener at e®POdy@eRizatipy geactor at 0.9 MPa., Aftepn the polymerization
Conposition ratio 2 (W% 0.01 0.01 0.01 - 0.01 -

Pol yrer i zatacesspriddessupply of rpropilenes andosithyleperwagg termipated and 52
1.75 1.52 1.89 (dl/9g) Conposition ratio 2 (W%

99. 8 Ahe tempature inddde th®TchtainBropmbeceoled-ypd@0/ %8, then
Intrinsic viscosity [[err]] 1.75 1.52 1.75

1.52 hyifrogen andunfgactedrpmpydend werppdigshargedpod tpart of the
polymerized slurry was taken out for measuring the MFR, which was
found to be 3.6;

After réising the temperature inside the container to 60 T,
50 liters of hydrogen was introduced to the polymerizafion
reactor, and ethylene and propylene were supplied so as to have
the supply ratio of the ethylene become 35 weight % continuously
for two hours. The entire supply amount of ethylene was 8.2 kg.
‘After the polymerization period, 1 liter of methanol was
introduced to the polymerization reactor and the deactivation of
catalyst was conducted at 70 C for 15 minutes. Then after
discharging the unreacted gas, the solvent was separated and the
polymer was dried to obtain 40.5 kg of a polymer having an
intrinsic viscosity [n.r] of 2.08 dl/g.
The obtained polymer was a propylene:a ~olefin block
.copolymer composition containing 0.24 weight % of polyethylene-
(A) according to the preliminary activating polymerization as the

(a) component and the intrinsic viscosity (7 P] of the
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Intrinsic viscosity [[err]] 1.80 1. 54 1.75 1.52 1.97
(dl/qg) Melt tension (MS) (cN) 1.2 1.7 0.6 0.3
1.0 Crystallization tenperature 119.0 118.5 116. 1 115. 2
116.0 ([err] O MFR initial (g/10 m nutes) : 6 0 15. 4
7.2 16.7 3.5 final (g/10 m nutes) 15. 6
g:i ﬂéiéﬁyopfiqgel —olLf $¢§§5 qoﬂﬁ@&ﬂ%r cBMbséitlon as é&e (b)_0 .2
-0.8 flnal 1.5
1.3 Cqu?Pnentl “E'S 2.00 Fé/g] Y

2.1

.9
2.1 Not e Gener at ed nDun
transitional rﬂl&alpq’]dﬂ*ﬁé'&ﬁﬂtleﬁt ’é‘i“;’/lﬁ rl&ﬁﬂ?tﬁ?erﬁ‘ Y’@ég}z&ﬁ%atg‘:@ﬁsr atio

(W% in the propylene’ [err] -olef in copolyner conpgsiti Note 3
Conpar at i (E) eanthpthe pelymechization RIOGASS rﬁgll)ng'aéf CB@)P‘}@@W e and main
pol yneri zati on pol ypropyl ene -
131 - preparing copolymers having different reaction amount ratios of

ethylene/propylene beforehand, and using this as the standard
sample to make a calibration curve with the infrared absorption.
spectrum and find the ethylene/propylene reaction amount ratio in
the polymerization process (I1), and further éalculated from the
ethylene containing'amount in the eﬂtire polymer. The results
are shown in Table 3.

Subsequently, using the same conditions as example 1,
polymer pellets were prepared with an extruder. Various physical
properties of the pellets were measuréd and evaluated to find the
MFR, the crystallization temperature, and the melt tension (MS)
to be 2.0 g/10 minutes, 116.8 C and 2.5 cN, respectively.

Comparative Example 8

Using the same conditioﬁs as comparative example 5, a
supported titanium catalyst slurry was obtained. Using the
supported titanium catalyst slurry, a propylene:a -olefin block
copolymer composition was produced using the same conditions as
example 6 (3) to prepare an evaluation épecimen of comparative
example 8. | |

Various physical properties of the obtained propylene*a -

- 105 —



Exanpl e 22 Usi ng the sane conditions as exanple 1 except that 0.09
wei ght part of a phosphorous type antioxydant tris(2,4-di-t-butyl phenyl)

phosphate and 0. 01 wei ght part of a phenol type antioxidant

2,6-di-t-butyl-p-cresol were added to 100 wei ght parts of the obtained
pol ypropyl ene conposition in place of 0.1 weight part of a phenol type
antioxydant 2,6-di-t-butyl-p-cresol in exanple 1 (3), Eoéipropylene

a

conposi t | okefitln hlogk capaliymerafompesitien angshowd Ry

¢ droperties of

t he obt ai ned d?o!ypropylene conposition were neasured and evaluated to find

the intrinsiComparatiive Example 9he MFR the crystallization
and the nelt tension (M5) to be 1.97 dl/g, 3.5 g/10 m nutes,

tenperature
120.7 [err]C

and 2.8 cN, rdiging ithed \saméecenddtimhy sas atonpar@aidvel exampke shovan i n Tabl e

9. Exanpl e 23

supported titanium catalyst slurry was obtained. Using the

supported titanium catalyst slurry, a propylene'a -olefin block
copolymer composition was produced using the same conditions_as

example 7 (3) to prepare an evaluation specimen of comparative

example 9.

Various physical properties of the obtained propylene*a -

olefin block copolymer composition are shown in Table 3.

Comparative Example 10

Using the same conditions as comparative example 3, a

supported titanium catalyst slurry was obtained. Using the

supported titanium catalyst slurry, a propylene:a —olefin block

copolymer composition was produced using the same conditions as

example 8 (3) to prepare an evaluation specimen of comparative

example 10.

Various physical properties of the obtained propylene*a -

olefin block copolymer composition are shown in Table 3.
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Usi ng the sane conditions as exanple 1 (3) except that 0.08 weight part of
a phosphorous type antioxydant tris(2,4-di-t-butyl phenyl) phosphate and
0.02 weight part of dinyristyl thiodipropionate were added to 100 wei ght
parts of the obtained polypropylene conposition in place of 0.1 weight
part of a phenol type antioxydant 2,6-di-t-butyl-p-cresol, a polypropyl ene
conposition was produced with an extrﬁﬁ s in exanple 1. Various

physi cal properties of the obtained p ag%?gpylene conposition were

ol At P I WP S-S E S N
neasur e aRt—evartdatreo—to—Trrho—tne s

- 132 - viscosity [[err]] {_the 1EQamptl ® Cr yst 4l F‘E‘%"Sﬁ%ﬁe Examples
t enper atjure, ‘and 6 7 8 '8 g9 10
Preliminary polymerization '
< polypropylene (B)> 2.7 2.8 2.8 2.7 2.8 2.8
Intrinsic viscosity [7» B]
(di/g)
Generated amount 1 (g/g) 1.2 2.0 2.0 1.2 2.0 2.0
Composition ratio 2 (wt%) 0.01 0.02 0.02 0.01 0.02 0.02
Preliminary activation
< polyethylene (A) > 30.2 34.0 34.0 — — —
Intrinsic viscosity [”.A]'
(dl/g)
Generated amount 1 (g/g) 32.0 22.0 22.0 — — —
Composition ratio 2 (wt%) 0.21 0.26 0.24 — — —
Addition polymerization
< polypropylene (C)> 2.8 2.8 2.8 2.8 2.8 2.8
Intrinsic viscosity [7» C]
(dl/g)
Generated amount 1 (g/g) 2.2 2.0 2.0 2.2 2.0 2.0
Composition ratio < (wt%) 0.01 0.02 0.02 0.01 0.02 0.02
Polymerization process (I) 0 0 2.1 0 0 2.1
Ethylene (wt%)
Intrinsic viscosity [# PP] 2.32 1.60 1.88 2.29 1.71 1.98
dl/g)
Composition ratio 2 (wt%) 85.7 | 78.8 | 82.3 86.1 | 78.6 | 81.9
Polymerization process (II) 57 65 81 56 66 80
Ethylene (wt%) :
Intrinsic viscosity [# RC] ' 4.84 3.22 2.96 5.29 2.97 2.70
(d1/g) o
Composition ratio © (wt%) 14.1 20.9 17.4 13.9 21.4 18.1
Propylene (co-)polymer '
Intrinsic viscosity [# P] 2.63 1.87 2.00 2.11 1.98 2.11
(dl/g)
Propylene (co-)polymer composition 8.2 13.8 14.3 7.8 14.1 14.5
Ethylene (wt%)
Intrinsic viscosity [ﬂ.r] 2.69 1.95 2.08 2.71 1.98 2.11
(dl/g) _
Melt tension (MS) (cN) 5.2 2.1 2.5 3.3 D.8 1.1
Crystallization temperature 121.9 }121.5 |116.8 116.0 ‘| 115.8 |110.3
<)
MFR initial (g/10 minutes) 0.52 3.0 2.0 0.48 2.8 c 2.1
final  (g/10 minutes) 0.51 3.1 1.9 0.48 2.9 2.0
AMFR (g/10 minutes) -0.01 0.1 ~0.1 0.00 0.1 -0.1
Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst
component : .

Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
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the nelt tension (MS) to be 1.97 dl/g, 3.5 ¢g/10 mnutes, 119.8 [err]C and
2.5 cN, respectively. Detailed physical properties are shown in Table 9.

Example 9

(1) Preparation of catalyst composition inéluding transition
metal component

Using the same conditions as example 1, a supported titanium
catalyst component was obtained.

(2) Preparation of preactivated catalyst

Using the same conditions as example 1, a preacti#ated
catalyst slurry was obtained.

(3) Production of polypropyiene composition (main (co-)
polymerization of propylene)

After providing a nitrogen gas atmosphere in a 500 liter
capacity stainless steel polymerization container with aﬁ
agitator, 240 liters of n-hexane, 780 millimole of triethyl
aluminum (organic metal compound (AL2)), 78 millimole of
diisopropyldimethoxy silane (electron donor (E2)) and 1/2 amount
of the preactivated catalyst slurry obtained as mentioned above
were added at 20 °C. Then after supplying so as to have the
hydrogen/propylene ratio and the propylene/ethylene ratio at 0.04
and 0.03 respectively and the temperature was raised to 60 C,
polypropylene, hydrogen and.ethylene were supplied continuously
for two hours while maintaining the gas phase pressure inside the
polymerization reactor at 0.79 MPa to implement the
copolymerization of propylene+a —olefin.

After the polymerization period, 1 liter of methanol was
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133 -

Table 9

introduced into the polymerization reactor and the deactivation
of catalyst was conducted at 60 °C for 15 minutes. Then after
discharging unreacted gas, solvent was separated and the polymer
was dried to obtain 41.0 kg of a polymer having an intrinsic
viscosity [n.r] of 1.91 dl/g.

The obtained polymer was a polyﬁropylene-tz—olefin random
copolymer composition containing 0.24 weight % of polyethylene_
(A) according to the preliminary activating polymerization as the
(a) component and the intrinsic viscosity [”EJ of the prdpylene'
a -olefin copolymer as the (b) component was 1.83 dl/g.

Subsequently, using the same conditions as example 1,
polymer pellets were prepared with an extruder. Various physical
properties of the pellets were measured and evaluated to find the
MFR, the crystallization temperature, and the melt temsion (MS)
to be 3.7 g/10 minutes, 115.2 C and 1.8 cN, respectively.

Example 10 |

(1) Preparation of 6ata1Yst composition including transition
metal compound

Using the same conditions as example 3, a supported titanium
catalyst component was obtained.

(2) Preparation of preaétivated catalyst

Using the same conditions as example 3, a preactivated
catalyst slurry was obtained.

(3) Production of polypropylene composition (main
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Exanpl es _ 22 23

Prelimnary pol ynerization ' < pol ypropyl ene (B)>

2.8 2.8 Intrinsic viscosity [[err]]

(dl/qg) Generated amount 1 (g/Q) 2.0 2.0
Conposition ratio 2 (mﬁ@@ 0. 02 0. 02 Prelimnary
activation < po eth%lene (A > 34.0 34.0
I ntrinsi c(m-s)merFenﬂl of propy ene (dl /g)

Cener at ed anpunt . 22.0 22.0
Conposi tion r &5 (ngP%t pplypropylene powdeyspgere introduced to a 1ABditi on

pol yneri zati on < pol ypropyl ene (C) > 2.8
2.8 liter capacity contimuwousitype hoosizonthlega$|phase reactor

(dl/9g) Generated anmount 1 (g/Q) 2.0 2.0
Conposi t | Qlergaiti/diametted = 3.7) Wit} an agi®ator, and further, a

Pol ynmeri zati on process Intrinsic viscosity [[err]]
1.89 fbﬁﬁhctlvated catalgst slurﬁfcﬂdiihe supported titanium cat&2§BesSi tion
ratio 2 (W% Propyl ene

(co-)poly n Siandvh§CRas &Vt [ ﬁbka? 1.89
1 a9 dBilponent at the raf 9f 0.81Ng/MSkandV15CRELE rg%y hexape ol ymer

i?g?OSit'éghutlon of trlethy%d?;uﬂlﬂdﬁrd&FEdﬁl&'ﬁ8951t¥b$é5ﬂﬂd](ALZ))laga

~diisopropyldimethoxy silane (electron dqnor (E2)) were supplied
continuously so as to have the molar ratios with respect to
titanium atoms in the supported titanium catalyst component of 90
and 15, respec{ively.
Under the condition of the polymerization temperature of 60
C, hydrogen and ethylene were supplied so.as to have the
hydrogen/propylene ratio and fhe ethylene/propylene ratio in the
polymerization reactor of 0.02. Furfher, by supplying propylene.
so as to maintain the pressure inside the polymerization reactor
~at 1.77 MPa to conduct the gas phase polymerization of propylene
continuously for 15d hours. |
During the polymerization pefiod, polymer was taken out from
the polymerization reactor at the rate of 12 kg/h so as to keep
the polymer level inside the polymerization reactor at 60 volume
%.
The taken—out polymer was treated by contacting with a

nitrogen gas containing 5 volume % of water vapor at 100 C for
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Melt tension (M5) (cN) 2.8 2.5

Crystallization tenperature 120.7 119.8

([err] O MFR initial (g/10 m nutes) 3.5 3.
final (g/10 m nutes) 3.6 3.6 [err] MFR
(g/ 10 m nutes) 0.1 0.1 : YI initia

-0.5 -0.6 final 2.5
2.1 30 minutes to obtainpa polymer hayjng an intripsigreiscesdivt (g)

per 1 g of transitional netal conmpound catal yst conponent Note 2
Conposi tion ghtdhH (-@H41V/g-t he propyl ene (co-)pol ymer conposition
e Thé ratio of polyethylene (A) generated by the preliminary
activating treatment in the polymer was 0.22 weight % and the
intrinsic viscosity [ 7 P] of the propylene' a ?olefin block
copolymer composition (b) was 1.89 dl/g.

Subsequently, using the same'conditions as example 1,
polymer pellets were.prepared with an extruder. Various physical
properties of the pellets were measured and evaluated to find the
MFR, the crystallization temperature, and the melt'tension MS)
to be 3.2 g/10 minutes, 110;0'13 and 1.9 cN, respectively.

Example 11

(1) Preparation of catalyst composition including transition
metal compound

Using the same conditions as example 1, a supported titanium
catalyst component was.obtained.

(2) Preparation of pnéactivated catalyst

Using the same conditions as example 1, a preactivated
catalyst slurry was obtained.

(3) Production of polypropylene composition (main
(co)polymerization of propylene)

After providing a nitrogen gas atmosphere in a 500 liter
capacity stéinless steel polymerization reactor with an agitator,

240 liters of n-hexane, 780 millimole of triethyl aluminum
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Exanpl e 24 (1) Preparation of catal yst conposition including

transition netal conpound Usi ng the sane conditions as exanple 1, a
supported titanium catal yst conponent was obtai ned. (2) Preparation
of preactivated catal yst Usi ng the sane conditions as exanple 1, a
preactivated catalyst slurry was obtained.. (3) Production of

pol ypr opyl ene conposition (main (co)polynerization of propyl ene)
After prdArgandcamgited ogampennd o(Mddhedd mildinode | ofer  capacity
stainl ess steel polynerization reactor with an agitator, 240 liters of
n- hexane diZgppropyilddmethexy rsblane @ leetrom dpseyalEed) heand 1/3npmonut
(AL2)), 78 mllinole of diisopropyldinmethoxy silane (el ectron donor (E2))
and 1/ 2 afouthe pwbacmévptedo¢at&&¥£t(siuxrysobta@ne§ abtmentdidnad aboteoned
above were added at 20 °C. Then after supplying so as to have the
hydrogen/propylene ratio, the hydrogen/ethylene ratio and the
propylene/butene-1 ratio of 0.08, 0.025 and 0.038, respectively
and the temperature was raised to 60 °C, propylene, hydrogen,
ethylene and butene-1 were supplied continuously for two hours
while maintaining the gas phase pressure inside the
polymerization reactor at 0.79 MPa to implement the
copolymerization of propylene* a —olefin.

After the polymerization period, 1 liter Qf methanol was
introduced into the polymerization reactor and the deactivation
of catalyst was conducted at 60 °C for 15 minutes. Then after
discharging unreacted gas, solvent was separated and the polymer
was dried to obtain 39.6 kg of a polymer having an intrinsic
viscosity [ 7 T] of 1.67 dl/g.

The obtained polymer was a propylene* @ —olefin copolymer
composition containing 0.25 weight % of polyethylene (A)
according to the prelimihary activating polymerization as the (a)
component and the intrinsic viscosity [77P] of the propylene* a -
olefin copolymer composition as the (b) component was 1.59 dl/g.

Subsequently, using the same conditions as example 1,

polymer pellets were prepared with an extruder. Various physical
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were added at 20 [err]C Then after introducing 95 liters of hydrogen into
the pol ynerization reactor and the tenperature was raised to 70 [err]C
propyl ene was supplied continuously for 45 mnutes while maintaining the
gas phase pressure inside the polynerization reactor at 0.79 MPa to

I npl ement the polynerization process (1). After the polynerization process

(1), the propyl ene su was, fterm nated and the t t ' 'd h
pol yner i z&’FP ﬁrﬁéﬁﬁtﬁfp{}%% Q%bﬂeét(? t"&rgomﬁeﬂlf%‘q a@?‘%g@ﬁ e to"Eind tne
- 135 - and unyeacted gas were di schar %h? rt of .the
polynerlz§$ﬁonthgl9?Y§tﬁéé#4%ﬂé9¥(iﬂPR§ﬁé Hﬁﬁryiﬁg meld trEsieR M t he

to be 7.6 g/10 minutes, 110.3 C and 1.3 cN, respectively.

Comparative Example 11

Using the same conditiqns as comparative example 3, a
supported titanium catalyst slurry was obtained. Using the
supported titanium catalyst slurry, a propylene'a -olefin block
cqpolymer'composition was produced using the same conditions as
example 9 (3) to prepare an evaluation specimen of comparatiﬁe
example 11.

Various physical properties of the obtained propylene* a -

olefin block copolymer composition are shown in Table 4.

Comparative Example 12

Using thé same conditions as compafative example 5, a
supported titanium catalyst slurry was obtained. Using the
supportéd titanium catalyst slurry, a propyiene'cz—olefin block
copolymer composition was produéed using the same conditions as
example 10 (3) to prepare an evaluation specimen of comparatiﬁe
example 12.

Various physical properties of the obtained propylene:a -
olefin block copolymer composition are shown in Table 4.

Comparative Example 13

Using the same conditions as comparative example 3, a

supported titanium catalyst slurry was obtained. Using the
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intrinsic viscosity [[err]] nmeasured in tetralin at 135 [err]C to be 6.5
g/10 mnutes and 1.78 dl/g, respectively. The intrinsic viscosity [[err]]
obtained in the polynerization process (1) was 1.59 dl/g. ‘Then 45
liters of hydrogen was introduced into the polynerization reactor and the
tenperature inside the polynerization reactor was raised to 70 [err]C,
propyl ene was suppl..ed.contipupus]y for 60 m nutes while intaining the
bol yrer | SHARHT tahdtzniPe atalyst STy, 3 REogElenaLee e plocknsi de
t he polynerization reactqQr at 0.98 MPa to i npl enept the ol ynmeri zation
process (qnglmrercqm@%ﬂ%ﬁ’?%£W‘{$ﬁ1§ﬁ%é’§§§g Ehﬁ),sa‘P‘PlLE 0B§eaSuppl y
was term nated and the tenperature inside the polynerization reactor was
cool ed t exmple JIiC (3 dpopeepane R rewldadd opr sporinen ¥ ccampagrdiyed. A
part of the polynerization slurry was taken out and analyzed to find the
MFR and exsmple rihsic viscosity [[err]] neasured in tetralin at 135 [err]C

Various physical propérties‘ of the obtained propylene: a ~

olefin block copolymer composition are shown in Table 4.
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to be

3.1 g/10 mnutes, 2.01 dl/g, respectively. The intrinsic viscosity

[[err]] obtained in the polynerization process (Il) was 2.29 dl/g.

Then 30 liters of hydrogen was introduced into the polynerization reactor
and the tenperature inside the polynerization reactor was raised to 70
[err] C, propyl ene was - 136 -

suppl i

tenperature at 70 [err]C and the gas |

ed continuously for 90 mnutes - 'ge mai ntai ning the polynerization
@ *pressure inside the

pol yner izat+-en—feactor—at—6—98—Mra—o—+Apreapnii T he—PohyREs .a%gtci.vgqsxgm 8€e5
(Ir1). After the polynerization progess P P p-e
9 10 11 11 12 13
Preliminary polymerization
< polypropylene (B)> 2.8 2.7 2.8 2.8 2.7 2.8
Intrinsic viscosity [# B]
(dl/g)
Generated amount 1 (g/g) 2.0 1.2 2.0 2.0 1.2 2.0
Composition ratio 2 (wt%) 0.02 0.01 0.02 0.02 0.01 0.02
Preliminary activation ‘
< polyethylene (A)> 34.0 30.2 34.0 — — —
Intrinsic viscosity [ 7 A] :
(dl/g) .
Generated amount 1 (g/g) 22.0 | 32.0 | 22.0 — — —
Composition ratio 2 (wt%) 0.24 | 0.22 0.25 — — —
Addition polymerization
< polypropylene (C)> 2.8 2.8 2.8 2.8 2.8 2.8
Intrinsic viscosity [ # C]
(d1/g)
Generated amount 1 (g/g) 2.0 2.2 2.0 2.0 2.2 2.0
Composition ratio 2 (wt%) 0.02 0.01 0.02 0.02 0.01 0.02
Polymerization process 2.7 4.6 2.4 2.5 4.9 2.4
Ethylene (wt%)
Butene-1 (wt%) : 0 0 3.9 0 0 - 3.8
Intrinsic viscosity [» D] 1.83 1.89 1.59 1.97 1.9? 1.69
dli/g) : '
Composition ratio 2 (wt%) 99.7 99.8 99.7 100 100 100
Propylene (co-)polymer '
Intrinsic viscosity [# P] 1.83 1.89 1.59 1.97 1.97 1.69
(dl/g) _
Propylene (co-)polymer compositionl 2.9 4.8 2.7 2.5 4.9 2.4
Ethylene (wt%) .
Butene—-1 (wt%) 0 0 3.9 0 0 3.8
Intrinsic viscosity [n.T] 1.91 1.95 1.67 1.97 1.97 1.69
(dl/g) :
Melt tension (MS) (cN) 1.8 1.9 1.3 0.7 . 0.7 0.3
Crystallization temperature 115.2 | 110.0 | 110.3 109.4 |102.9 |104.8
)
MFR initial (g/10 minutes) 3.7 3.2 7.6 3.5 3.1 8.1
final (g/10 minutes) 3.6 3.0 7.6 3.4 2.9 7.9
AMFR _(g/10 minutes) -0.1 -0.2 0.0 -0.1 -0.2 -0.2
Note 1 : Generated amount (g) per 1 g of tramnsitional metal compound catalyst
component

Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
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(1), the propylene supply was term nated and the tenperature inside the
pol yneri zation reactor was cooled to 30 [err]C. Hydrogen and unreacted
propyl ene were di scharged. After the polynmerization period, 1 liter
of nmethanol was introduced into the polynerization reactor and the
deactivation of catalyst was conducted at 70 [err]C for 15 m nutes. Then
after discharging unreact ed gas, solvent was separated and the pol yner

was dried to 1 kg of a polynmer having an intrinsic viscosity
[[err]] of 2.33 dl/g. The intrinsic VISCOSIty g[err] ' t he pol yne
obt ai ned in t Hd)p&rgperationopf prakalys t compoRd 1QH8BHC¥H¢%?E tran81Th§n
obt ai ned pol yner was a pol ypropyl ene pol yner conposition containing 0.25
wei ght %metgioloompopindne (A) according to the prelimnary activating
polynmerization as the (a) conponent and the intrinsic viscosity [[err]] of
the (b) conponingvahe2sdmedténditions aEhexampdet 1; asi suspportdde titanium
pol yneri zation process (1), the

catalyst component was obtained.

(2) Preparation of preactivated catalyst

Using the same conditions as example 1, a preliminary
activating polymerization with ethylene and an addition
polymerization with propylene were conducted without a
preliminary polymerization with propylene.

A polymer obtained by the preliminary activating
polymerization process in the same conditions was analyzed and it
was found that 22.2 g of polyethylene (A) existed per 1 g of the
supported titanium catalyst component, and the intrinsic
viscosity [”}A] of the polymer measured in tetralin at 135 °C was
32.5 dl/g. |

A polymer generated by the preliminary activating
polymerization process using the same conditions and further
treated by an addition polymerization was analyzed and it was
found that 2.0 g of polymer existed per 1 g of the supported
titanium catalyst component only by the addition polymerization,
and the intrinsic viscosity [”.A] of the polymer measured in

tetralin at 135 °C was 2.3 dl/g.

(3) Production of polypropylene composition (main
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pol ymeri zation process (I1) and the polynerization process (I11) are
cal cul ated fromthe nmagnesi umcontent in the powders in each stage and
shown in Table 10. Subsequently, using the same conditions as exanpl e
1, - 137 - pol ymer pellets were
prepared with an extruder. Various physical properties of the pellets were
measured and eval uated tq fing truaydMFR, the crystallization tenperature,
and the nEGa-kRedymerizedion, of jerapylepely ninutes, 122.3 [err]C and 9.9 cN,

respectively. . Vari ous physical properties of the obtained propyl ene
pol yner conpodisingn thee PrrpaRed roneateivated catalyst, the main

polymerization of propylene was conducted using the séme
conditions as example i to produce polypropylene. The obtained
polypropylene was pelletized using the same conditicns as example
1 to obtain an evaluation specimeﬁ of comparative example 12.

Various physical properties of the obtained polypropylene
are shown in Table 5.

Comparative Example 14

A preactivated catalyst was prepared ﬁsing the same
conditions.as example 1 except that the preliminary activating
polymerization with propylene or the prcliminary activating
polymerization with ethylene was cot conducted and only the
addition polymerization with propylene was conducted. The
obtained preactivated catalyst was used for the main
polymerization of propylene using the.same'conditions as example
1 to produce polypropylene. The obtained polypropylene was
pelletized using the same conditions as example 1 to obtain an
evaluation.specimen of comparative example 14.

Various physical properties of comparative example 14 are
shown in Table 5.

Example 13 and Comparative Example 15

Polypropylene compounds having different polyethylene (A)

contents were produced using the same conditions as example 1
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Conpar ati ve Exanple 27 Usi ng the sanme conditions as conparative
exanple 3, a supported titaniumcatalyst slurry was obtained. Using the
supported titanium catalyst slurry, a propylene polynmer conposition was
produced using the same conditions as exanple 24 (3) to prepare an

eval uati on speci men of the conparative exanple 27. Vari ous physi cal

properties of the obtained propylene polynmer conposition are,shown in
Tabl e 10except that the preliminary activating polymerization wit

propylene was not conducted and the conditions of the preliminary
activating polymerization with ethylene were changed. The
' polypropylene compounds were treated using the same process as
example 1 to obtain evaluation spécimens of example 13 and
comparative example 15.

Various physical properties of example 13 and comparative
example 15 are shown in Table 5.

Example 14

(1) Preparation of catalyst composition including transition
metal compound

Using the same condifions as example 3, a supported titanium
catalyst component was obtained.

(2) Preparation of preactivated catalyst

Using the same conditions as example 3 except that the
preliminary polymerization with propylene was not con&ucted, the
preliminary activating polymefization with ethylene and the
addition polymerization with propylene were conducted.

A polymer obtained by the preliminary activating
polymerization in the same conditions was analyzed and it was
found that 32.0 g of polyethylene (A) existed per 1 g of the
supported titanium catalyst component, and the intrinsic

viscosity [”.A] of the polymer measured in tetralin at 135 C was

29.8 dl/g.
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- 138 -  Table 10

Ex Com Ex .24
27 Prelim nary polynerization : <
pol ypr opyl ene (B)> 2.8 2.8

Intrinsic viscosity [[err]] (dl/9g)

Generated anount 1. (g/

Conposi tion ra@,goky*qﬁcgenerated bU @Qe DPQﬂ¥B?naPY activating

Prelimnary activation < pol yethyl ene (A >

34.0 polymerization using the same conditions ‘and further an addition

polymerization was analyzed and it was found that 2.2 g of
polymer existed per 1 g of the supported titanium catalyst
component only by the addition polymerization, and the intrinsic
viscosity [77A] of polymer measured in tetralin at 135 C was 3.4
dl/g. |

(3) Production of polypropyléne composition (main (co-)
polymerization of propylene)

Using the prepared preactivated catalyst, the main
polymerization of propylene was.conducted using the same
conditions as example 3 to produce éolypropylene. The obtained
polypropylene was pelletized using the same_conditions as example
3 to obtain an evaluation'specimen of comparative é&ample 14.

- Various physical properties of the obtained polypropylene
are shown in Table 5.

Comparative Example 16

A propylene (co-)polymer composition was produced using the -
same conditions as example 3 except that the preliminary
-activating treatment of (2) was not conducted and the-
polymerization of propylene was conducted under the presence of
the solid titanium catalyst obtained in (1) under the conditions
the éame as (3) to obtain an evaluation specimen of comparative

example 16.
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Intrinsic viscosity [[err]] (dl'/g)

Generated anount 1 (g/Q) - 22.0 -

Conposition ratio 2 (W% 0. 25 - Addi ti on
pol yneri zati on _ < pol ypropyl ene (C) > ' 2.8
2.8 Intrinsic viscosity [[err]]

(dl/qg) Cenerat ed anount 1 a 0 2.0
Conposi tion r¥erdops(phygical propeytjes ofpthe obtalne polypropylene

Pol yneri zation process (I) Intrinsic viscosity
[[err]] are shbwB9in TabY¥g 5. ' (dl'/g)

Conposition ratio 2 (W% 43. 9 40. 9 :

Pol yneri zation process (I1) ~Intrinsic viscosity
[[err]] 2.29 2.21 (dl/g)

Conposition ratio 2 (W% 38.9 37.0

Pol ynmeri zati on process (I11) Intrinsic viscosity
[[err]] 3. 86 3.84 ' (dl/9g)

Conposition ratio 2 (W% 16.9 22.1 Propyl ene
(co-) pol yner Intrinsic viscosity [[err]] 2.25
2.39 . (dl/qg) : Pr opyl ene
(co-) pol yner comnposition Intrinsic viscosity [[err]]
2.33 2. 39 (dl/g) : | t
tension (M5) (cN) 9.9 3.4

Crystallization tenperature 122. 3 116. 3 '

([err] O MFR initial (g/10 m nutes) 1.3

1.1 :
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final (9/10 m nutes) 1.4 1.1 [err] MFR
(g/ 10 m nut es) 0.1 0.0 Note 1 Cenerated amount (g) per
1 g of transitional metal conpound catal yst conponent Note 2
Conposition ratio (% in the propylene (co-)polymer conposition

- 139 - Exanpl e 25 50 wei ght % of the propyl ene

pol ymer conposition of exanple 1 and ,gé V\e%'nght % of the propyl ene pol yner
conposition of conparative exanple 3 M8 i xed, and 0.1 weight % of

2,6-di-t - eHght—%01 al-ctt-st c"""*"*gelhe's—m-*leel-——q.
The nixtlure was pelletized with an éxtruder puplSs | & sorlewiparative Examples
12 13 14 14 15 16
Preliminary activation
< polyethylene (A)> 32.5 32.5 | 29.8 - 32.5 —_
Intrinsic viscosity [7 ,]
(dl/g) '
Generated amount 1 (g/g) 22,2 4.5 | 32.0 — 0.005 —
Composition ratio 2 (wt%) 0.25 6.05 0.18 — 0.0001 —
Addition polymerization
< polypropylene (C)> 2.3 2.3 3.4 2.0 2.3 —
Intrinsic viscosity [# c]
(d1/g)
Generated amount 1 (g/g) 2.0 2.0 2.2 2.0 2.0 —
Composition ratio ¢ (wt%) 0.02 0.02 0.02. 0.02 0.02 —
Polymerization process
Intrinsic viscosity [7# D] 1.89 1.89 1.75 1.89 1.89 1.75
(dl/g) _
_ Composition ratio 2 (wt%) 99.7 99.9 99.8 100 100 100
Propylene (co-)polymer _
Intrinsic viscosity [# P] 1.89 1.89 1.75 1.89 1.89 1.75
(dl/g) :
Propylene (co-)polymer composition
~Intrinsic viscosity [# T] 1.97 1.91 1.80 1.89 1.89 1.75
dl/g) '
Melt tension (MS) (cN) 3.7 1.6 1.9 0.8 0.9 0.6
Crystallization temperature 121.5 |120.8 1121.0 116.1 | 116.2 116.0
c)
MFR initial (g/10 minutes) 3.5 4.2 6.0 4.5 4.5 7.2
final (g/10 minutes) 3.6 4.3 6.1 4.6 4.6 T.4
AMFR “(g/10 minutes) 0.1 0.1 0.1 0.1 0.1 0.2
Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst
component '

Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
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di aneter of 40 mmat 230 C . Various physical properties of the obtained
pellets are shown in Table 11.

Example 15

(1) Preparation of catalyst composition iﬂeluding transition
metal compound

Using the same conditions as example 1, a supportéd titanium

- catalyst component was obtained.
(2) Preparation of preactivated catalyst
' Using the same conditions as example 5 except that the

preliminary polymerization with propylene or the addition
polymerization with propylene was not conducted, the preliminary-
activating polymerization with a gas mixture of ethylene-
propylene was conducted. | |

An ethylene-propylene coﬁolymer generated by the preliminary
activating polymerization ﬁsing the same conditions was analyzed
and it was found that the propylene polymerization unit was 0.8

weight % (measured with 13

C-NMR), 25 g of ethylene-propylene
existed per 1 g of the supported titanium catalyst component, and
the intrinsic viscosity [”JA] of the polymer measured in tetralin
at 135 C was 30.0 dl/g.

(3) Production of polyprbpylene composition (main (co-)
polymerization of propylene)

Using the prepared preactivated catalyst, the main
polymerization of propylene was'conducted using the same

conditions as example 1 to produce polypropylene. The obtained

polypropylene was pelletized using the same conditions as example
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- 140 - Tabl e 11

Ex 25 Prelimnary. polynerization <
pol ypr opyl ene (B)> 2.8 . Intrinsic viscosity [[err]]
(dl/9g) Conmposition ratio 1 (W% 0.02 Prelimnary activation <
pol yet hyl ene (A) > 34.0

1 to obtain an evaluation specimen of comparative example 15.
Various physical properties of the obtained polypropylene
are shown in Table 6.

Comparative Exémple 17

A propylene (co-)polymer composition was produced using the
same conditions as example 1 except that the preliminary
activating treatment of (2) was not conducted and the
polymérization of propylene was conducted under the presence of
the solid titanium catalyst obtained in (1) under the conditions
the same as (3) to obtain an evaluation specimen of comparative
example 17.

Various physical properties of the obtained polypropylene
are shown in Table 6.

Comparative Example 18

A propylene (co-)polymer composition was produced by the
polymerization of propylene.using the same conditions as example
1 except that the preliminary activation with propylene or the
addition polymerization with propylene was not conducted, the
preliminary activating polymerization with ethylene was replaced
by the preliminary activating treatment with a gas mixture of
ethylene-propylene and 240 g of propylene was introduced into the
polymerization reactor to obtain_an evaluation specimen of
comparative exémple 18. |

Various physical properties of the obtained polypropylene
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Intrinsic viscosity [[err]] (dl/9g) Conposition ratio 1 (W\%

0.12 Addition polynerization < polypropylene (C> - 2.8
Intrinsic viscosity [[err]] (dl/g) Conposition ratio 1 (Ww%

0. 02 Propyl ene (co-)pol yner Intrinsic viscosity [p] 1.89
(dl/g) Propylene (co-)polymnmer conposition Intrinsic viscosity [[err]]
1.93 (dl/qg) Melt tension (MS) (cN) 2.4 Crystallization
t enper at vaee shown im Tabde 6.([err] O MFR initial (g/10 minutes)

4.0 final (g/ 10 m nutes) 4.1 [err] MFR (g/ 10

m nut es) Exampilel 16 and Comparative Example 19

Polypropylene compounds having differént polyethylene (A)
contents were produced using the same conditions as example 1
except that the preliminary activéting polymerization with
propylene or the addition polymerization with propylene was not
conducted and the conditions of the preliminary activating
polymerization with ethylene were changed. The polypropylene
éompounds were treated using the same process as example 1 to
obtain evaluation specimens of example 16 and comparative example
19.

Various physical properties of example 16 and comparative
example 19 are shown in Table 6.

Example 17

(1) Preparation of catalyst composition including transition
metal compound

Using the same conditions as example 3, a supported titanium
catalyst cdﬁponent was obtained.

(2) Preparation of preactivated catalyst

Using thé same conditions as example 3 except that the
preliminary polymerization with prop}lene or the addition
polymerization with propylene was not conducted, the preliminary
activating polymerization with ethylene was conducted.

A polymer obtained by the preliminary activating
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- 141 - Exampl e 26 Usi ng the sane conditions as
exanple 1 except that the anmpbunt of the preactivated catal yst containing a
hi gh ol ecul ar wei ght pol yethyl ene was altered to 0.24 wei ght % and 0. 46
wei ght 9% pol ypropyl ene conpositions were obtained. The obt ai ned

polymerization process using the same cdnditions was analyzed and
it was found that 29 g of polyethylene (A) exisfed per 1 g of the
supported titanium catalyst componént, and the intrinsic
viscosity [# A] of the polymer measured in tetralin at 135 C was
35.5 dl/g.

(3) Production of pol&propylene composition (main (co-)
polymerization of propylene) .

Using the prepared preactivated catalyst, the main
polymerizafion of propylene was conducted with the same.
conditions as example 5 to produce polypropylene. The obtained
polypropylene was pelletized ﬁsing the same conditions as example
1 to obtain an evaluation specimen of example 17.

Vérious‘physical properties of the obtained polypropylene

are shown in Table 6,
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pol ypropyl ene conpositions were anal yzed as nentioned bel ow.
Transm ssion el ectron m croscope (TEM observation

el ectron m croscope (TEM observati on was

speci nens were preheated for three

(1)

The transm ssion

conducted as foll ows. Pellet

mnutes with a heat-press set at 200

[err]C, press-nolded for 5 mnutes under the pressure of 50 kg/cm 2, and
solidified with a cooling press of SO&ELerr]Cfor three mnutes to obtain a

plate-like testing piece of 1 nmthi W8 After trinmng, the test piece
was treg | T :
RuJerr]| to apply contrast for the JTEM obsgf‘mf’%n. E Cam?eeﬂges’amﬂean
of Rqurr] was produced by dissolv|n 5@ ) glbof % “raqlea:;b V\1§1{<9
Pure Chdgni cal Industries Ltd., gquafanteed Teaden g _of
RudCl [err]PQ & ¥ Wako Purge Chenifcal Industr Ltd.) i 10 m
of pure §fye § p| ece was put30_'Pn agsae! ledscpnt al_ner Wi t3hg ﬂhgo 0
agueous kﬁt‘r?ﬁ'sﬁ} giqg,rd,,apd l e of 48 hdurs in a roofm tenpgrature
for stai n| Ng41/6) oug
Generated amount 1 (g/g) 25.0 6.5 29.0 — 16.6 0.005
Composition ratio 2 (wt%) 0.35 0.09| o0.18 — 0.23 0.0001
Polymerization process
Intrinsic viscosity [7# D] 1.89 1.89 1.68 1.89 1.89 1.89
(d1/g)
Composition ratio 2 (wt%) 99.6 99.9 99.8 | 100 99.8 | 100
Propylene (co-)polymer
Intrinsic viscosity [» P] 1.89| 1.89 1.68 1.89 1.89 1.89
(d1/g)
Propylene (co-)polymer composition
Intrinsic viscosity [n.r] 1.99 1.92 1.81 1.89 1.89 1.89
(dl/g) ‘
Melt tension (MS) (cN) 2.7 1.4 1.4 0.8 0.8 0.8
Crystallization temperature 120.9 |(119.8 |120.0 |116.1 |116.2 | 116.2
c)
MFR initial (g/10 minutes) 3.3 4.1 5.9 4.5 4.5 4.5
final (g/10 minutes) 3.3 4.2 6.0 4.6 4.5 4.6
A MFR (g/10 minutes) 0.0 0.1 0.1 0.1 0.0 0.1
Note 1 Generated amount (g) per 1 g of tramsitional 'metal compound catalyst
component '
Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
Note 3 : Comparative example 15; a gas mixture of ethylene and propylene was used as

the monomer for the preliminary activation
Note 4 : Comparative example 18; propylene was used as the monomer for the preliminary
activation
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stai ning was conducted by a vapor from an aqueous solution in this

I nvention, other nmethods can be used as well to obtain the sane effect,
such as staining by soaking in an agueous sol ution

- 142 - - of RuO4 or by sublimted gas froman RuO4 crystal. The
‘stained specinmen was cut to formultra-thin slices of approximately 80 nm
t hi ckness with the Utram crotonme nmade by JEOL, Ltd. using a knife angle
of 45 [err]. Example|18a-thin slices were observed with the JEM 100CX
[err] TEM nmade by JEOL, Ltd. with an acceleration voltage of 100 kV.

A phot ogr aph oUsingethei sdame wondidieonseasi exauplieEN wxdept that 0.1

weight part of a phosphorous type antioxydant tris(2,4-di-t-butyl
phenyl) phosphite was added to 100 weight parts of the obtained
polypropylene composition in place of 0.1 weight part of a phenol
type antioxydant 2,6-di-t-butyl-p—cresol in example 1 (3),
pellets were obtained by pelletizing with an extruder at 230 C.
Various physical properties of the pellets were measﬁred and
evaluated to find the MFR, the crystallization temperature, and
the melt tension (MS) to be 3.6 g/10 minutes, 119.5 C and 2.1
cN, respectively. Detailed physical properties are shown in
Table 7.

Example 19

Using the same conditions.as example 2 except that a
phosphoroﬁs type antioxydant tris(2,4-di—t-butyl phenyl)
bh0sphite was addéd to 100 weighf parts of the obtained
polypropylene coﬁposition in place of a phenol type antioxydant
2,6-di-t-butyl-p-cresol in example 2 (3), a polypropylene'
composition was produced to prepare an evaluation specimen of
example 19.

Various physical properties of the obtained polypropy;ene
are shown in Table 7.

Comparative Examples 20-23

Using the same conditions except that a phosphorous type
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75000 magnification is shown as FIG 1. As apparently seen from FIG 1, a
hi gh nol ecul ar wei ght pol yet hyl ene having a nunerical average particle
size of approximately 70 nmwas dispersed in the polyner of this
enbodinent. It was al so observed that the high nolecul ar weight

pol yet hyl ene has a lanella structure. FIG 2 is a traced diagram of
FIG 1 with explanation to facilitate understanding. The globule and the
| amel | a satioxydentotrise2 H-wh riothudyilapheay bht phesphite wasec added ateled f or
expl anat i on. On the other hand, particles are not dispersed in
convent i 408 wedghtk pants paf yiire whtaiaedapodppreppkene canpesitionpiwt ogr aph
(FIG 3) and its traced diagram (FIG 4). (2) Rheol ogical analysis
[err] Sagnbeepbgdacphenol otypehenrtsioxydanit hérd t-at-tapkydi-poweesol {IRVE- 800)
measur enent Pell ets for RVM5-800 neasurenent (mxture of 0.1 weight %

of comparative examples 1 to 4, polypropylene compositions were
produced to prepare an evaluation specimens of comparative

examples 20 to 23.
Various physical'properties of the obtained polypropylene '

are shown in Table 7.
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a thermal stabilizer 2,6-di-t-butyl-p-cresol (BHT) and 0.1

- 143 - wei ght % of a lubricant : calciumstearate) were pressed
with a plate having a 25 nmdianmeter of 200 [err]C. The plate was set in
the RM5-800 for measurenent. [err] Elongational viscosity neasurenent

(i) Athermal stabilizer (BHT : 0.1 weight % lubricant calciumstearate :
0.1 weight %9 was added to powders and bl ended wth a Henschel m xer for

three m nut es. (ii) The above med@P¥héd bl end was pelletized with an
havi-nhg—a—di-aneter—of—40 with thao taoamarat yra of 220 [ aorr]l C
extruden T EmEEEE Y Y Bxamples || Comparative Examples®
18 19 20 218 | 22 23
Preliminary polymerization
< polypropylene (B)> 2.8 2.8 2.8 2.8 2.8 -
Intrinsic viscosity [# B]' :
(dl/g)
Generated amount 1 (g/g) 2.0 2.0 2.0 2.0 2.0 —
Composition ratio 2 (wt%) 0.02 0.02 0.02 0.02 0.02 —
Preliminary activation
< polyethylene (A)> , 34.0 34.0 34.0 2.8 — —_
. Intrinsic viscosity [» A] :
(dl/g) '
Generated amount 1 (g/g) 22.0 4.5 0.005 | 22.0 -~ —
Composition ratio ¢ (wt%) 0.25 0.05 0.0001 0.25 — —
Addition polymerization .
< polypropylene (C) > 2.8 2.8 2.8 2.8 2.8 —
Intrinsic viscosity (7 c]
(dl/g) :
Generated amount 1 (g/g) 2.0 2.0 2.0 2.0 2.0 —
Composition ratio ¢ (wt%) - 0.02 0.02 0.02 0.02 0.02 —
Polymerization process
Intrinsic viscosity [»# D] 1.89 1.90 1.89 1.89 1.89 1.67
(di/g)
Composition ratic 2 (wt%) 99.7 99.9 | 100 99.7 | 100 100
Propylene (co-)polymer
Intrinsic viscosity [17P] 1.89 1.90 1.89 1.89 1.89 1.87
(dl/g) -
"Propylene (co-)polymer composition
Intrinsic viscosity [17T] 1.97 1.92 1.89 1.89 1.89 1.67
(dl/g)
Melt tension (MS) (cN) 2.1 1.2 0.9 0.8 0.8 6.8
Crystallization temperature 119.5 |118.3 |116.8 116.1 | 116.0 | 129.4
(C)
MFR initial (g/10 minutes) 3.6 4.2 4.6 4.5 4.5 9.2
final . (g/10 minutes) 3.7 4.3 4.6 4.6 4.6 17.5
A MFR (g/10 minutes) 0.1 0.1 0.0 0.1 D.1 8.3
YI initial -0.5 0.4 0.5 0.6 -0.4 1.0
final 1.5 1.5 1.4 1.5 1.6 3.5
AYI 2.0 1.9 1.9 2.1 2.0 2.5
Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst
component

Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
Note 3 : Comparative example 21; propylene was used as the monomer for the preliminary
activation

- 129 -~



(iii) Strands having a uniformdi anmeter were produced from the above
mentioned pellets with a Melt Tension Tester having a 3 mmorifice
di aneter from Toyo Sei ki Sei saku-sho, Ltd. at a tenperature of 210 [err]C
and the extruding rate of 5 mimnute after the preheating tinme of 5
m nut es before extruding. Herei nafter the rheol ogi cal behavior wll
be explained 1. About G - Wth respect to a nolten product, a storage
el asti ¢ nodul ExamBlest 20321 err] C was neasured with a strain in a |inear
range of frequencies of 10[err] to 10[err] [rad/sec] with a Rheonetrics
Mechani cal Spaistingmther s&ivES- 86d eibmsh yasRlesrampilei 8 sand caxamplal &d exBeptng a
parallel plate with a 25 nmdianeter attached thereto. the results are
shown i n {44 a phoephorous typs dntieiydanad tird skl G8-db-esh I }mregym} axis
of a

storage elastic nmodulus G, horizontal axis frequency [err]),
- 144 - phosphite was added to 100 weight parts of the obtained

polypropylene composition in place of a phenol type antioxydant
2,6—di—t—butyl—p—¢resol, polypropylene compositions were produced
to prepare evaluation specimens.of examples 20 and 21.

Various physical properties of the obtained polypropylene
are shown in Table 8.

Comparative Examples 24-26

Using the same conditions as comparative examples.5 to 7
except that a phosphorous type antioxydant tris(2,4-di-t-butyl
phenyl) phosphite was added to 100 weight parts of the obtained
polypropylene composition in place of a phenol type antioxydant
2,6-di-t-butyl-p-cresol, polypropylene compositions were produced
to prepare evaluation specimens of examples 24 to 26.

Various physical properties of the obtained polypropylene

are shown in Table 8.
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pol ymer of the present invention (hereinafter abbreviated as "HVS- PP")
has a second plateau in a | ower frequency region, which is not seen in a
conventional exanple, Conv. PP. The height of the second plateau increases
according to the amount of the pretreated PE. The second plateau is known
to be found in copolyners or polymers filled with inorgani c conpounds
having a configuration in which rubber Qarticles are dispersed in a

pl astic phase as islands. It is regard@®eé® caused by a long- term

al |l evi.ation nechanismderived fromthe dispbersion —~Jt is
consi derled that the second pl ateau pd@?ﬂ?ﬁsbedgusgmﬂﬁﬁgﬁﬁeH§§ﬁ§F§pe sed

ul tra- hifjgh nol ecul ar anount PE 20 21 94 95 263

Preliminary polymerization

< polypropylene (B) > 2.7 2.7 2.7 2.7 -
Intrinsic viscosity [7» B]
(dl/g) :
Generated amount 1 (g/g) 1.2 1.2
Composition ratio ¢ (wt%) 0.01 0.01

Preliminary activation g

< polyethylene (A)> 30.2 22.5 — - 32.5
Intrinsic viscosity [# A]
dl/g)

Generated amount ! (g/g) 32.0 | 22.0 — - —
Composition ratio & (wt%) 0.18 0.12 — — 0.25

Addition polymerization ,

< polypropylene (C)> 2.8 2.2 2.8 2.2 —
Intrinsic viscosity {7 c]
(dl/g)

Generated amount 1 (g/g) 2.2 2
Composition ratio 2 (wt%) 0.01 0.

Polymerization process
Intrinsic viscosity [# D] ~1.75 1.52 1.75 1.52 1.89
(dl/g)
Composition ratio 2 (wt%) 99.8 | 99.9 |100 100 99.7

Propylene (co—)polymer ' :
Intrinsic viscosity [# P] 1.75 1.52 1.75 1.52 1.89
(dl/g)

Propylene (co-)polymer composition
Intrinsic viscosity [ T] 1.80 1.54 1.75 1.52 1.97
(dl/g) : :
Melt tension (MS) (cN)
Crystallization temperature
<)

MFR initial (g/10 minutes)
final {g/10 minutes)
AMFR (g/10 minutes)
Y1 initial
final
AY]
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Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst
component

Note 2 : Composition ratio (wt%) in the propylene'a -olefin copolymer composition

Note 3 : Comparative example 26; mechanical simple mixing of polyethylene and main
polymerization polypropylene
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particles on a submicron order. "H MONT LCB-PP" in FIG 5 denotes an
el ectron beam crosslinked pol ypropyl ene produced with an el ectron beam
radi ati on method of Hi nont Incorporated. Wiat is inportant is that the
el ectron beam crosslinked pol ypropyl ene does not have a second pl at eau
neither. 2. About N err] The first normal stress differences Nerr]
of a nolten product at 190 [err]C , 230 [err]C and 250 [err]C were
measured in aBxampler 3e range of 10[err] to 10 [sec[err]] with a
Rheonetri cs Mechani cal Spectronmeter RM5-800 nmade by Rheonetrics
| ncor por at ed REpdingg thecsare ptondi tidis as exampier 1oéx@&ptmtleatd 0a08one angl e
of 0.1 radian attached thereto. The measurenent was initiated after
30 m nut gfe fgiimmettt bfga phosphorous type antioxydant tris(2\%-di-t-butyl
phenyl) phosphite and 0.01 weight part of a phenol type
antioxidant 2,6—di-t—buty1—p—cresol were added to 100 weight
parts of the obtained polypropylene composition in place of 0.1
weight part of a phenol typé antioxydant 2,6-di-t-butyl-p-cresol
in example 1 (3), polypropylene composition was produced with an
extruder. Various physical properties of the obtained
polypropylene composition were measured and evaluated to find the
intrinsic viscosity [n.T], the MFR, the crystallization
temperature, and the melt tension (MS) to be 1.97 dl/g, 3.5 g/10
minutes, 120.7 C and 2.8 cN, respectively. Detailed physical
properties are shown in Table 9.
Example 23
Using the same conditions as example 1 (3) except that 0.08
weight part of a phosphorous type antioxydant tris(2,4-di-t-butyl
phenyl) phosphite and 0.02 weight part of dimyristyl
thiodipropionate were added to 100 weight parts of the obtained
polypropylene composition in place of 0.1 weight part of a phenol
type antioxydant 2,6-di-t-butyl-p-cresol, a polypropylene
composition was produced with an extruder as in example 1.

Various physical properties of the obtained polypropylene

composition were measured and evaluated to find the intrinsic
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a sanple and stabilizing the tenperature. The tine to achieve a constant
flow state was determ ned by a prelimnary neasurenent. Prelimnary
measur enent A constant flow was applied to 150 [S] at 0.01 [s[err] and
100 [S] sanples at 0.1 [s [err]] and the mninmnumtinme to reach a

pr edet er m ned viscosity was found. - As can be seen in FIG 8 (vertical
axis : first no stress difference er haori zontal axjs : shear rate
[err] ), Hego ta(vrem]ca| MER; " RS coryataLt izt iote taRPREA BRGNP 1]

horizontal axis : MR, Nerr] of HVB-PP is higher than that of Conv. PP
and i ncr shedse bt ctamsian (MSYnaopbet } eXF Al fe= 8/ 10RinwERS nl 1h 8 (err]
hi gher than that of Conv. PP is the PP nade by an electron radiation
nmet hod of arlndd ¢hcargspestdyelput Betailed phusitalnpreperties \ane ishawnaxi s
first normal stress difference Nerr], vertical

in Table 9.
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axis : tenperature), an N err] of a Conv. PP or an electron beam radiation
nmethod PP | owers as the tenperature rises, whereas the tenperature
dependency of the HVS-PP is small. 3. About t) An al |l evi at ed

el astic nmodulus Gt) of a nolten product at 230 [err]C was neasured with a
strain of 500 %and a tinme scale of 330 [s] wth a Rheonetrics Mechani cal
Spectroneter RVS-800 made by Rheonetrics | ncorporated having a cone plate
with a diameter of 25 mmand a cone 3ABtee®of 0.1 radian attached thereto.

Specifically, sanpl es_mpa_set_bmee.n_c-gne_pl-a-t-es_haw-ng_aﬁfone angl e of
0.1, and the lower p|ate was rotated 28.65[err] |i nEXggpies
- 146 - 22 23
Preliminary polymerization
< polypropylene (B)> 2.8 2.8
Intrinsic viscosity [2 B’] : '
(dl/g) _
Generated amount 1 (g/g) 2.0 2.0
Composition ratio £ (wt%) 0.02 0.02
Preliminary activation
< polyethylene (A)> 34.0 34.0
Intrinsic viscosity [7 A]
(d1/g)
Generated amount 1 (g/g) 22.0 22.0
Composition ratio € (wt%) 0.25 0.25
Addition polymerization
< polypropylene (C) > 2.8 2.8
Intrinsic viscosity [# c]
(di/g)
Generated amount ! (g/g) 2.0 2.0
Composition ratio ¢ (wt%) 0.02 0.02
Polymerization process
Intrinsic viscosity [# D] 1.89 1.89
dl/g) 5
Composition ratio “~ (wt%) 99.7 99.7
Propylene (co-)polymer
Intrinsic viscosity [:1P] 1 1.89 1.89
(dl/g)
Propylene (co-)polymer composition
Intrinsic viscosity {» T] 1.97 1.97
(d1/g) :
Melt tension (MS) (cN) 2.8 2.5
Crystallization temperature 120.7 |119.8
)
MFR initial (g/10 minutes) 3.5 3.5
final (g/10 minutes) 3.6 3.6
A MFR (g/10 minutes) 0.1 | 0.1
YI initial ' -0.5 -0.6
final 2.5 2.1
AYI 3.0 2.7
Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst
component

Note 2 : Composition ratio (wt%) in the propylene (co-)polymer composition
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I nstant to cause a 500% strain. The angle of 28.65[err] was determ ned in
the foll owi ng nmanner. The 500% strain neans that the strain [err] is
expressed by 5. According to the fornula [err] =Ka X [err] wherein Ka is a
strain constant and [err] is an angle displacenent (rad), [err] is

expressed by [err] /Klerr] . In this case, Kerr] 1is 10 according to 1/0.1
provided that the cone angle is 0.1. Therefore, [err] conmes to be 5/10,
that is 0.5 (rExpupley@4 to 28.65[err]. As illustrated in FIGs. 10

and 11 (vertical axis alleviated elastic nodulus Gt), horizontal axis
tine), the G€3) AreparaftibSoPPcartalyst idomprisiddont hac badingn strtanesti tdon
Conv. PP at a short tinme end, but the tilt beconmes noderate at a | ong
time end hetshaouwpdumdy tine side plateau. An end region was not observed
Wi thin the neasurenment tinme scale (330 [s] or less), and the starting
poi nt of the lysithd itHe RasbeatndPYEsnd WP ickampde 1, a supported titanium
catalyst component was obtained.
(2) Preparation of préactivated catalyst
Using the same conditions as.example 1, a preactivated
catalyst slurry was obtained.
(3) Production of polypropylene composition (main
(co)polymerization of propylene)
After providing a nitrogen gas atmosphere in a 500 liter
capacity stainless steel polymerization reactor with an agitator,
240 liters of n-hexane, T80 milliméle of triethyl aluminum
(organic metal compound (AL2)), 78 millimole of
diisopropyldimethoxy silane (electron‘dqnor (E2)) and 1/2 amount
of the'preactivated catalyst slurry obtained as mentioned above
were added at 20 °C. Then after introducing 95 liters of
hydrogen into the polymerization reactor and the temperature was
raised to 70 C, propylene was supplied continuously for.45
minutes while maintaining the gas phase pressure inside the
polymerization reactor at 0.79 MPa to implement the
polymerization process (I). After the polymerization process

(I), the propylene supply was termihated and the temperature

inside the polymerization reactor was cooled to 30 °C. Hydrogen
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short tinme side according to the increase of the pretreated PE anount.

The tilt of the t) curve of PP by the el ectron beam radiation production
nmet hod of Hi nont Incorporated is noderate conpared with that of Conv. PP
or HVB-PP, but does not show a |long tinme plateau and has an end regi on as
in the case of Conv. PP. Along tinme plateau of the t) curve is
observed also in PP having a two way nol ecul ar wei ght distribution.

- 147 - and unreaqgtedq\gas warengisrbapgedi schpagt of the polymerization

slurry was taken out and analyzed to find the MFR and the
intrinsic viscosity [nJrl] measured in tetralin at 135 C to be
6.5 g/10 minutes énd 1.78 dl/g, respectively. The intrinsic
viscosity [”.Pll obtained in the polymerization process (I) was
1.59 dl/g. |

Then 45 liters of hydrogen was introduced into the
polymerization reactor and the temperature inside the
polymerizatibn reactor was raised to 70 C, propjlene was
supplied continuqusly for 60 minutes while maintaining the
polymerization temperature at 70 °C and tlie gas phase pressure
inside the polymerization reacfor at 0.98 MPa to implement the
polymerization process (II). After the polymerization process
(II), the propylene supply was terminated and the temperature
inside the polymerization reactor was cooled to 30 °C. Hydrogen
and unreacted propylene were discharged. A part of the
polymerization slurry was taken out and amalyzed to find the MFR
and the intrinsic viscosity [n.rz]'measured in tetralin at 135 C
to be 3.1 g/10 minutes, 2.0; dl/g, respectively. The intrinsic
viscosity [n.Pz] obtained in the polymerization process (II) was
2.29 dl/g..

Then 30 liters of hydrogen was introduced into the
polymerization reactor and the temperature inside the

polymerization reactor was raised to 70 °C, propylene was
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Strands having a uniformdi aneter were preheated for 5 mnutes in a
silicone oil bath of 180 [err]C and elongated at a constant strain rate
(0.05, 0.10, 0.30) with Melten Reoneter nade by Toyo Sei ki Sei saku-sho
Ltd. to nmeasure an el ongational viscosity. The above nentioned

el ongational viscosity nmeter neasured the tension and the strand dianeter
with the passage of tinme (the strand dianeter was neasure with a CCD
canera). supplidd @ontAnfioesilycfivor 850 smimetemngditiilenmbintaining ythehori zont al
axis : time) illustrates a case in which a pol ypropyl ene conposition was
obt ai ned plymgeriwatsivie teapdratore @ HXd0plandl thexgast phaseé priessureunt of
the preactivated catalyst containing a high nolecular wei ght polyethyl ene

was changges ide G piliyiiYatsos Féfcedi® W (BB MBAOEEN i MEFerldit 49

El ongati onal viscosities of the obtained pol ypropyl ene conposition were

gﬁg\?\;r eid ﬂ%@%ﬂggﬁr&”bﬁbé%”( iptyes (Adfdd dthe -'pBQyﬁEf‘ﬁé@i‘@x{‘tpxro%%%Q S are
(I11), the propylene supply was terminated and the temperature
inside the polymerization reactor was cooled to 30 C. Hydrogen
and_unreacted'propylene were discharged. |

After the polymerization period, 1 liter of methanol was
infroduced into the polymerization reactor and the deaptivation
of catalyst was conducted at 70 C for 15 minutes. Then after |
discharging unreacted gas, solvent was separated and the polymer
was dried to obtain 39.1 kg of a polymer having an intrinsic
viscosity [n.rs] of 2.33 dl/g. The intrinsic viscosity [”1P3] of
the polymer obtained in the poljmerization process (III) was 3.86
dl/g.

The obtained polymer was a polypropylene polymer composition
containiﬁg 0.25 weight % of polyethylene (A) according to the
preliminary activating polymerizétion as the (a) component and
the intrinsic viscosity [ 7 P] of the (b) component was 2.25 dl/g.

.The weight ratios of the polymerization process (I); the
polymerization process (II) and the polymerization process (III)
are calculated from the magnesium content in the powders in each
stage and shown in Table 10.

Subsequently,'using the same conditions as example 1,
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Table 12 Sanpl e No. MFR (g/ 10 m nutes) strain rate
(secferr]) . HVBPP- 1 0.5 0. 021

HVSPP- 2 0.5 . 0. 037 HVSPP- 3 0.
0.128 - 148 - ' FIG 13
(vertical axis : elongational viscosity, horizontal axis tinme)

illustrates, a case .i.n which a pol r | ene conposition.was obtained usin
the sane Qg}xﬁqq(ﬂggngscgﬁﬁgr@fkg%ggé“a&t an extruder.  Various p%ysical J

properties'of the pellets were measured and evaiuated to find the
MFR, the crystallization temperature, and the melt tension (MS)
to be 1.3 g/10 minutes, 122.3 °C and 9.9 cN, respectively.

Various physical properties of the obtained propylene
polymer composition are shown in Table 10.

Comparative Example 27

Using the same conditions as comparative example 3, a
'supported titanium catalyst slurry was obtained. Using the
supported titanium catalyst slurry, a propylene polymer
composition was produced using the same conditions as example 24
(3) to prepare an evaluation specimen of the comparative example
27.

Various physical properties of the obtained propylene

polymer composition are shown in Table 10.
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exanpl e 3 except that the anmobunt of hydrogen was changed. El ongati onal
vi scosities of the obtained pol ypropyl ene conposition were neasured with
different strain rates ([err]). The nmeasurenent results are shown in Table

13. Table 13 Sanpl e No. MFR
(g/ 10 m nutes) strain rate (sec[err]) Conv. PP-1 0.5
0. 021 Conv. PP- 2 1 0. 020
Conv. PP- 3 2 . Table 30017 As ‘descri bed
above, the elongatiopal viscosity value of a Cgnv PP caonverges to a -
constant value even when a |arge deformation by eFlSngE‘E‘?‘“oFF‘ pas applied -
(Tabl e 13). Wiereas an HMS-
.24 27
Preliminary polymerization
< polypropylene (B) > 2.8 2.8
Intrinsic viscosity [# B]
d1/g)
Generated amount 1 (g/g) 2.0 2.0
Composition ratio 2 (wt%) 0.02] 0.02
Preliminary activation
< polyethylene (A) > 34.0 —
Intrinsic viscosity [# A]
dl/g)
Generated amount 1 (g/g) 22.0 —
Composition ratio ¢ (wt%) 0.25 —
Addition polymerization
< polypropylene (C)> 2.8 2.8
Intrinsic viscosity [ 7 C]
(dl/g)
Generated amount 1 (g/g) 2.0 2.0
Composition ratio & (wt%) 0.02 0.02
Polymerization process (I)
Intrinsic viscosity [ # P1] 1.59 1.77
. (di/g)
Composition ratio 2 (wt%) 43.9 40.9
Polymerization process (II)
Intrinsic viscosity [# PZ] 2.29 2.21
(di/g)
Composition ratio 2 (wt%) 38.9 | 37.0
Polymerization process (III)
Intrinsic viscosity [» P3] 3.86 3.84
(dl/g)
Composition ratio ¢ (wt%) 16.9 22.1
Propylene (co-)polymer :
Intrinsic viscosity [7 p] 2.25 2.39
(dl/g)
Propylene (co-)polymer composition
Intrinsic viscosity [7# T] 2.33 2.39
(dl/g)
Melt tension (MS) (cN) 9.9 3.4
Crystallization temperature 122.3 |116.3
c)
MFR initial (g/10 minutes) 1.3 1.1
final _ (g/10 minutes) 1.4 1.1
AMFR (g/10 minutes) 0.1 | 0.0
Note 1 : Generated amount (g) per 1 g of transitional metal compound catalyst

component _
Note 2 : Composition ratic (wt%) in the propylene (co-)polymer composition
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PP shows a strain hardening property with a viscosity rise beyond a
certain anount of deformation (Table 12). The viscosity rise 1is

advant ageous in a form ng nolding or a bl ow nolding having a |arge
deformati on. The strain hardening property is seen in an electron beam
radi ati on production nethod PP or an iononer of

- 149 - H nmont | ncor porated. However, the phenomeno.n cannot be
seen in a bulBxaeplerdSpyl ene conpositi on. As heretofore nmentioned,

it was confirnmed that the HVB-PP of the present invention shows, or
remar kably shos® weightbhdvef thet poopyllenky prolypesuconpasitien cfhewamplei t h a

bl ank PP wi t hout :
1 and 50 weight % of the propylene polymer composition of
comparative example 3 were mixed, and 0.1 weight % of 2,6-di-t-
buty‘l-p—creso.l and 0.1 weight % of calcium stearate were mixed.
The mixture was pelletized with an extruder having a screw

diameter of 40 mm at 230 C. Various physical properties of the

obtained pellets are shown in Table 11.
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addi ng a preactivated catal yst containing a high nol ecul ar wei ght . et hyl ene

regardl ess of hono PP,

random PP or bl ock PP.

It

is presumably because of

the interaction anong dispersed high nolecular wei ght ethylene nol ecul es

and pol ypropyl ene nol ecul es.

It was al so confirnmed that even when the

preactivated catalyst powders containing a high nol ecul ar weight ethylene

were blended to a base PP, the above nentioned rheol ogi cal behavior does
not appear. As this invention n#bleellenbodi ed in several forns
without departing fromthe spirit of essential characteristics thereof,
the present enbodi ngnts are therefore illustrat vé¥®and not restrictive,
since the scope of tlhe invention is defined by {he _ appended clains rather
than by the descriptiion preceding them and al cﬂghges that fall within
met es and bounds of tlhg ffn'iﬁ 1w8lri ioval encejof sug¢h netes and bounds
are therefore i ntendeﬁgﬁprﬁgﬁéﬁfﬁ% Re cl ai 5.5 g
Intrinsic viscosity [7# B]
(dl/g)
Composition ratio 1 (wt%) 0.02
Preliminary activation
< polyethylene (A)> 34.0
Intrinsic viscosity [7» A]
(41/g) : '
Composition ratio 1 (wt%) 0.12
Addition polymerization
< polypropylene (C)> 2.8
Intrinsic viscosity [ % c]
(dl/g)
Composition ratio 1 (wt%) 0.02
Propylene (co-)polymer
Intrinsic viscosity [P] 1.89
(d1/g)
Propylene (co—)polymer composition|
Intrinsic viscosity [7# T] 1.93
(dl/g)
Melt tension (MS) (cN) 2.4
Crystallization temperature 119.8
()
MFR initial (g/10 minutes) 4.0
final (g/10 minutes) 4.1
AMFR (g/10 minutes) 0.1
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- 150 - _ CLAI V5 1. An

ol efin (co-)pol ynmer conposition conprising: 0.01 to 5.0 weight parts
of high nol ecul ar wei ght pol yethyl ene which is an ethyl ene honopol yner or
an ethylene- olefin copolyner containing 50 weight % or nore of an

et hyl ene pol ynerization unit; and

Example 26

Using the same conditions as example 1 except that the
amount of the preactivated catélyst containing a high molecular
weight polyethylene was altered to 0.24 weight % and 0.46 weight
%, polypropylene compositioﬂs were obtained. The obtained
polypropylene compositions were analyzed as mentioned below.

(1) Transmission electron microscope (TEM) observation

The transmission electron microscope (TEM) observation.was
conducted as follows. Pellet specimens were pfeheated for three
minutes with a heat-press set at 200 °C, press-molded for 5
minutes under the pressure of 50 kg/cmz, and solidified with a
cooling press of 50 C for three minutes to obtain a plate-like
testing piece of 1 mm thickneés. After trimming, the test piece
was treated with electron staining of a vapor of an aqueous
solution of RuO4 to apply contrast for the TEM observation. The

aqueous solution of Ru0, was produced by dissolving 0.6 g of

4
NaIO4 (made by Wako Pure Chemical Industries, Ltd., guaranteed
reagent) and 0.1 g of RuCls-nHZO (made by Wako Pure Chemical
Industries, Ltd.) in 10 ml of pure water. The test piece was put
in a sealed container with the aqueous solution of RuO4 and left
for 48 hours in a room temperature for staining. Although
staining was conducted by a vapor from an aqueous solution iﬁ

this invention, other methods can be used as well to obtain the

same effect, such as staining by soaking in an aqueous solution
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100 wei ght parts of an olefin (co-)polymer other than the high nolecul ar
wei ght pol yet hyl ene, wherein said high nol ecul ar wei ght pol yethyl ene
has an intrinsic viscosity [[err]] of 15 to 100 dl/g measured in tetralin
at 135[err]C or nore, and said high nol ecul ar wei ght polyethylene exists
as dispersed fine particles having a nunerical average particle size of 1

to 5000 nm 2. The olefin (co-)polynmer conposition as clainmed in
Caim 1,oﬁ/\A’lB10I:=?i oxt by subkinabted ayes diyonpan iRuDg srystal. t Ehehisghined
nol ecul ar wei g pol yet hylene is 10 to 500 nm - 3. The olefin

(co-) pol yéfic iGiiPais icar 86 £ohm NEltra-Hial ®1itesWOEr gpprétimdtellyi BOI fim

viscosity [[err]] of the olefin (co-) polynmer conposition which is

measur ed ¢ digidsd Wi th! tAESUBEFdibi cfotbme uadel®ydUROL, Ltd. using a
knife angle of 45 ° . The ultra—thin slices were observed with
the JEM-100CX + TEM made by JEOL, Ltd. with an acceleration
voltage of 100 kV.

A photograph observed with the above mentioned TEM with
75000 magnification is shown as FIG. 1. 'As apparently seen from
FIG. 1, a high molecular weight polyethylene having a numerical
average particle size of approximately 70 nm was dispersed in the
poiymer of this embodiment. It was also observed that the high
molecular weight polyethylene has a lamella structure.

FIG. 2 is a traced diagram of FIG. 1 with explanation to
facilitate understanding. The globule and the lamella structure
of the high molecular weight polyethylene are added for
explanation.'

On the other hand, particles are not dispersed in
conventional well-known polypropylenes as described in the TEM
photograph (FIG. 3) and its traced diagram (FIG. 4). |

(2).Rheological analysis
@® Sample production for Rheometrics Mechanical Spectrometer
(RMS-800) measurement
Pellets for RMS-800 méasurement_(mixture of 0.1 weight % of

a thermal stabilizer : 2,6—di—t—bu§yl—p—cresol (BHT) and 0.1
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- 151 - 4. The olefin (co-)polynmer conposition as clained
in Caim 1, wherein the olefin (co-)polyner other than the high nol ecul ar
wei ght pol yethylene is at | east one selected fromthe group consisting of
a propyl ene honopol ymer and a propyl ene-ol efin copol yner containing 50
wei ght % or nore of a propylene polynerization unit. 5. The

ol efin (co-)polyner conposition as clainmed in Claim 1, wherein the

f ol | owi ngraightt % efhiap lnbricantf i echlcium Istiearate) were pressed with a

plate having a 25 mm diameter of 200 C. The plate was set in
the RMS-800 for measurement.

@ Elongational viscosity measurement

(i) A thermal stabilizer (BHT : 0.1 weight %, lubricant
calcium stearate : 0.1 weight %) was added to powders and blended
with a Henschel mixer for three minutes.

(ii) The above mentioned blend was pelletized with an
extruder having a diameter of 40 mm with the temperature of 230 °C.

(iii) Strands having a uniform diameter were produced from
the above mentioned pellets with a Melt Tension Testér having a 3
mm orifice diameter from Toyo Seiki Seisaku;sho, Ltd. at a
temperature of 210 TI and the extruding rate of 5 mm/minute after
the preheating time of 5 minutes before extruding.

Hereinafter the rheological behavior will be explained
1. About G'

With respecf to a molten prodﬁct, a storage elastic modulus
G' at 230 C was measured with a strain in a linear range of

2 to 102 [rad/sec] with a Rheometrics

frequencies of 10
Mechanical Spectrometer RMS-800 made by Rheometrics Incorporated
having a parallel plate with a 25 mm diameter attached thereto.
the results are shown in FIGs. 5 to 7.

As illustrated in FIGs. 5 and 6 (vertical axis : storage

elastic modulus G', horizontal axis : frequency w), G' of a
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state of where a rubber conponent or an inorganic filler is not contained
as expressed by the follow ng fornul a: -2 | og

(G ([err]=10[err])) - log (G ([err] =10[err])) < 2, a storage nodul us
being G ([err] =10[err]) with a frequency of [err] = 10[err] of a nolten
product of 230[err]C and a storage nodul us being G ([err] -10[err]) with a
frequency of [err] =10 [err] 6. The olefin (co-)polyne

conposi t ipolymercofi kbe pnesmnmrnnvpntmmmréhﬁrphaafbﬁro&bbnywmﬂtgduaasﬁHMSTs
satisfied in a state where electron beamradiation is not perforned:-

| og (N[ erBH”) hasl agsébbil platean finm s lowemralfrequensy didgimmnebibhi bg
expressed by N1 with a -1 -1 shear rate of 4 x 10
(sec ) aiotl Yeesr 1hCa, caﬁ%ﬂtidxﬁhmkambercbﬁv, BPth’Hie Hélg\utr ofethei ng

expressed by MR

second plateau increases according to the amount of the
pretreated PE. The second plateau is known to be found in
copolymers or polymers filled with inorganic compounds having a
configuration in which rubber particles are dispersed in a
plastic phase as islands. It is regarded as caused by a long-
term alleviation mechanism derived from the dispersion phase
structure. It is considered that the second plateau appears
because HMS-PP has dispersed ultra-high molecular amount PE
particles on a submicron order. “HIMONT LCB-PP” in FIG. 5
denotes an electron beam crosslinked polypropylene produced with
an electron beam radiation method of Himont Incorporated. What .
is important is that the electron beam crosslinked polypropylene
does not have a second plateau neither.
2. About N,

The first normal stress differences N1 of a molten product
at 190 °C, 230 C and 250 C were measured in a shear rate range

of 1072

to 10 [sec—l] with a Rheometrics Mechanical Spectrometer
RMS-800 made by Rheometrics Incorpo:ated having a cone plate with
a diameter of 25 mm and a cone angle of 0.1 radian attached |
thereto.

The measurement was initiated after 30 minutes from setting



7. The olefin (co-)polynmer conposition as claimed in Caim 1, wherein the
followng relationship is satisfied at 190[err]C and 250[err]C
(N[err](190[err]C) - Nerr](250[err]C) / Nerr](190[err]C < 0.6 a first
normal stress difference being expressed by N1 (190[err] Q)
-1 and N err](250[err]C) with a shear rate of 4 x 10[err] (sec [err] ).
8. The olefin (co-)polyner conposition as clained in Caim 1 , wherein
the fol | oav sanple @Endstabilizingt thé i tehpardififecr r fReatime 266 [@&chidse a
(M5(190[err]C - M5(250[err]C)) / MS(190[err]C < 3.1
constant flow state was determined by a preliminary measurement.
Preliminary measurement : A constant flow was applied to 150
[S] at 0.01 [s—l] and 100 [S] samples at 0.1 [s_l] and the
minimum timé to reach a predetermined viscosity was found.
As can be seen in FIG. 8 (vertical axis : first normal
stress difference Nl’ horizontal axis : shear rate 7 ), FIG. 9
(vertical axis : first normal stress difference Nl,'horizontal
axis : MFR), Ni of HMS-PP is higher than that of Conv. PP, and
increases according to the pretreated PE amount. One having an
N1 higher than that of Conv. PP is the PP made by an electron
radiation method of Himont Incorporated. But as illustrated in
FIG. 9 (vertical axis first normal stress difference Nl’ vertical
axis : temperature),'an N1 of a Conv. PP or an electron beam
radiation method PP lowers as the temperature rises, whereas the
temperature dependency of the HMS-PP is small.
3. About G(t)
An alleviated elastic modulus G(t) of a molten product at
230 °C was measured with a strain of 500 % and a time scale of
330 [s] with a Rheometrics Mechanical Spectrometer RMS-800 made
by Rheometrics Incorporated having a cone plate with a diameter
of 25 mm and a cone angle of 0.1 radian attached thereto.

Specifically, samples were set between cone plates having a cone

angle of 0.1, and the lower plate was rotated 28.65° in an
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a nmelt tension being expressed by M5 (190[err]C) and M5(250[err]C) with a

shear rate of 3 x 10[err] (secf[err]). 9. The olefin (co-)pol ynmer
conposition as clained in Claim 1, wherein the following relationship is
satisfied: (gt =10) - gt =300)) / G(t=10) <1 a relaxation

el astic nodul us being expressed by G (t =10) with t = 10 (sec), and a
rel axation el astic nodul us being expressed by G (t =300) with t = 300
(sec) on jnsrapandiot catsef a H00% ftrminst r The ahgléeofm28 H5°pr odsct at
230[err] C. 10. The olefin (co-)polynmer conposition as clainmed in

_C' ?'521 ] 1 deteiined?AnCkREJLS | Thwing! nse@eirty Thei 500%BasEthim mRahsr ghat

the strain 7 is expressed by-5; According to the formula
v =Ka X @ wherein Ka is a strain constant and & is an angle
displacement (rad), & is expressed by 7 /Ka . In this case, Ka
is 10 according to i/O.l provided that the cone angle is 0.1.
Therefore, 6 comes to be 5/10, that is 0.5 (rad), equal to
28.65°

As illustrated in FIGs. 10 and 11 (vertical axis :
alleviated elastic modulus G(t), horizontal axis : time), the
G(t) curve of HMS-PP has a tilt almost the same as that of Conv.
PP at a short time end, but the tilt beéomes moderate at a long
time end to show a long time side plateau. An end region was not
observed within the measurement time scale (330 [s] or less), and
the starting point of the long time plateau moves toward the
short fime side according to the increase of the pretreated PE
amount. |

The tilt of the G(t) curve of PP by the electron beam
radiation production method of Himont Incorporated is moderate
compared with that of Conv. PP or HMS-PP, but does not show a
long time plateau and has an end region as in the case of Conv.
PP. |

A long time plateau of the G(t) curve is observed also in PP

having a two way molecular weight distribution.
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def ormation regi on when nolten and stretched to show strain hardening

property. 11. The olefin (co-)polyner conposition as clained in
Claim 1, wherein said high nolecular weight polyethylene fine particles
are added before or during olefin (co-)polynerization. 12. The

olefin (co-)polyner conposition as clainmed in Caim 1, wherein the olefin
(co-)polynmer is a propyl ene honopol yner or a propyl ene-ol efin copol yner
cont ai ni n§.58baptgelongatiaonale viscasipyopyl ene pol yneri zation unit, and
said olefin (co-)polyner conposition satisfies the following relationship
bet ween a nel t SteandsrhdiBlg & uAidpenr §ametemrwere preheated for 5
minutes in a silicone oil bath of 180 C and elongated at a
constant strain rate (0.05, 0.10, 0.30) with Melten Reometer made
by Toyo Seiki Seisaku-sho Ltd. to measure an elongational
viscosity. The above mentioned'elongational viscosity meter
measured the tension and the strand diameter with the passage of
time (the strand diameter was measure with a CCD camera).'

FIG. 12 (vertical axis : elongational viscosity, horizontal
axis : tiﬁe) illustrates a case in which a pol&propylene
composition was obtained using the same conditions as example 1
except that the amount of thé preactivated catalyst containing'a
high molecular weight polyethylene was changed to 0.46 weight %
and the amount of hydrogen was changed. Elongational viscosities

of the obtained polypropylene composition were measured with

different strain rates (7). The measurement results are shown

in Table 12.
Table 12
Sample No. | MFR (g/10 minutes) strain rate (sec 1)
HMSPP~-1 0.5 : - -0.021
'HMSPP-2 | 0.5 0.037
HMSPP-3 0.5 | 0.128
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intrinsic viscosity [[err]] measured in tetralin at 135[err]C | og
(M5) > 4.24 x log [[err]] - 1.20. ' 13. The olefin (co-)polyner
conposition as claimed in Claim 1, wherein the olefin (co-)polyner is a
propyl ene honopol yner or a propyl ene-ol efin copol yner containing 50 wei ght
% or nore of a propylene polynerization unit, and said olefin
(co-) pol ymer conposition satisfies the following relationship between a
melt tension (NS. A8 Isertical amis an eliomgaitionalvviscesity,| herigpnteisur ed
intetralin at 135[err] C 4.24 x log [[err]] + 0.24 > 4.24 x |og
[[err]] -ax¥iglC. time) illustrates a case in which- a5gelypropylene

composition was obtained using the same conditions as comparative
example 3 except that the amount of hydrogen was changed.
Elongational viscosities of the obtained polypropylene
composition were measured with different strain rates (7 ). The

measurement results are shown in Table 13.

Table 13
Sample No. MFR (g/10 minutes) strain rate (sec 1)
Conv.PP-1 - 0.5 0.021
Conv.PP-2 1 0.020
Conv.PP-3 2 0.017

As described above, the elongational viscosity value of a
Conv.PP cdnverges to a constant value even when a large
deformation by elongation was applied (Table 13). Whereas an HMS-

PP shows a strain hardening property with a viscosity rise beyond
a certain amount of deformation (Table 12). The viscosity rise
is advantageoué in a forming molding or a blow molding having a
large deformation. The strain hardening property is seen in an

electron beam radiation production method PP or an ionomer of
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14. The olefin (co-)polynmer conposition as clainmed in Caim
1, wherein the olefin (co-)polyner is an ethyl ene honopolyner or
an et hyl ene-ol efin copol yner containing 50 wei ght % of an

et hyl ene pol ynerization unit. 15. The olefin

(co-)pol yner conposition as clainmed in Clalm 1, wherein 0.001
to 2 weight parts of ‘at |east one stabilizer sel ected fromthe
group conBimenthglngorportaded. aHowexéxantherphenomenon cannot phesyden iin a
antioxidant is added to 100 wei ght parts of the olefin - (co-)
pol ymer cbwiblospelypropylene composition. 16. The ol efin (co-)pol yner
conposition as clained in Caim ' 1, wherein the olefin
(co-) pol yner dideierdtforiegheneliessdarit was confirmefokliat hyhe MMS-PRa of
propyl ene honopol yner or a propyl ene-ol efin copol yner '

cont ai ni ngheOpvEdditE fhvemntioneshbws, PP PYéii%kably shows the above
mentioned advantageous features compared with a blank PP without
adding a preactivated catalyst containing a high molecular weight
ethylene regardless of homo PP, random PP or block PP. It is
presumably because of the interaction among dispersed high
molecular weight ethylené molecules and polypropylene molecules.

It was also confirmed that even when the preactivated
catalyst powders containing a high molecular weight ethylene were
blended to a base PP, the above mentioned rheological behavior
does not appear;

As this invention may be embodied in several forms without
departing from the sﬁirit of essential characteristics thereof,
the presenf embodiments are therefore illustrative and not
restrictive, since the scope of the invention is defined by the
appended claims rather than by the description preceding them,
and al changes that fall within metes and bounds of the claims,
or equivalence of such metes and bounds are therefore intended to

embraced by the claims.
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pol yneri zation unit, the olefin (co-)polyner other than

hi gh nol ecul ar pol yet hyl ene i s produced by pol yneri zi ng

propyl ene or by ' copol yrmeri zi ng propyl ene and anot her ol efin
having 2 to 12 carbon ' atons in the presence of a preactivated
catal yst conprising an ol efin producing catal yst and a -

pol yet hyl ene supported by the _olefin producing catal yst, and
said ol efin producing catalyst is fcnrﬁ&#ﬂyﬁ t he conbi nati on . of
a transition netal conpound catal yti c conponent containing at - 155-

1. An olefin (co-)polymer composition comprising:

0.01 to 5.0 weight parts of high molecular weight
polyethylene which is an ethylene homopolymer or an ethylene-
olefin copolymer containing 50 weight % or more of an ethylene
polymerization unit; and

100 weight parts of an olefin (co-)polymer other than the
high molebular weight polyethylene,

wherein said high molecular weight'polyethylene-has an
intrinsic viscosity [77E] of 15 to 100 dl/g measured in tetralin
at 135C or more, and said high molecular weight polyethylene
exists as dispersed fine particles having a numerical average

particle size of 1 to 5000 nm.

2. The olefin (co-)polymer composition as claimed in Claim
1, wherein the numerical average particle size of the high

molecular weight polyethylene is 10 to 500 nm.

3. The olefin (co-)polymer composition as claimed in Claim
1, wherein the intrinsic viscosity [# ] of the olefin (co-)
polymer composition which is measured in tetralin at 135C is 0.2

to 10 dl/g.
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| east a titanium conmpound, 0.01 to 1000 nol of an organic netal conpound
(AL1l) selected fromthe group consisting of a netal that belongs to group
|, group Il, group XIl and group Xl Il of the periodic table published in
1991 with respect to 1 nol of the transition netal atom and 0 to 500 nol
of an el ectron donor (El1) wth respect to 1 nol of the transition netal

at om 17. The olefin (co-)polyner conposition as clained in Caim
16, wherein thé.cofpeslaefin i(coohpalymer bgompositkiary iasg cdnimedpbh yOlaini ng
ei ther propyl ene alone or a conbination of propylene and an ol efin having
2 to 12 cag bshereimsthen dllef inpr(esedpelmher hether atiany thedhigh ahgbécular
wherein the preactivated catalyst further conprises an organic netal

conpound wéight apolyetisletia ds dendeéast2one selectsl Eromgghé Cgr@ip!

compound (ALZ) is a conpound of a netal selected fromthe group consisting

of metal schRkP88ing P {Sépylene homopolymer and a propylene-olefin
copolymer containing 50 weight % or more of a propylene

polymerization unit.

5. The olefin (co-)polymer coﬁpbsition as claimed in Claim
1, wherein the following relationship is satisfied in a bulk.
state.of.where a rubber component or an inorganic filler is not
gontained as expressed by the following formula:

log (6'(w=10%)) - log (6'(w=10"%)) < 2,

0

a storage modulus being G'(a>=100) with a frequency of w= 10" of

a molten product of 230°C and a storage modulus being G'(a:—lo_z)

with a frequency of w = 1072

6. The olefin (co-)polymer composition as claimed in Claim
1, wherein the following relationship is satisfied in a state
where electron beam radiation is not performed:

log (Nl) > -log (MFR) + 5
a first normal stress difference being expressed by N1 with a
shear rate of 4 x 10-_1 (sec;l) ét 190°C, 230°C and 250°C, a metal

flow rate being expressed by MFR.

- 152 - .

N



I , Il, X1l and X IIl according to the period table issued in 1991,
the content of the organic netal conpounds (ALl) and (AL2) is 0.05 to 5000
nol e per nole of the transition nmetal atomin the preactivated catalyst,

and the content of the electron donors (E1) and (E2) is O to 3000
nole per nole of the transition nmetal atomin the preactivated catalyst.
- 156 - 18. The olefin (co-)polyner conposition as clai ned

in daim 16 &r- 1Thenedeéin (ee-)pelymary soaposatippsas schpimad im Glatim 5000
1, wherein the following relationship is satisfied at 190°C and
2507C :

(Nl(IQOTI) - NI(ZSOTZ)) / N1(190W3) < 0.6
a first normal stress difference being expressed by N1 (190°C)

1)}

and N1(250T3) with a shear rate of 4 x 10 - (sec
8. The olefin (co-)polymer composition as claimed in Claim
1 , wherein the following relationship is satisfied at 190°C and
250°C :
(MS(190°C) ~ MS(250°C)) / MS(190C) < 3.1
a melt tension being expressed by MS (190°C) and MS(250°C) with a

shear rate of 3 x 1071 (sec_l).

9. The olefin (co-)polymer composition as'claimed in Claim
1, wheréin the following relationship is satisfied:
| (G(t = 10) - G(t = 300)) / G (t=10) < 1
: a_relaxation elasfic modulus being expressed by G (t =10) with
t = 10 (sec), and a relaxation elastic modulus being expressed by
G (t =300) with t = 300 (sec) on the condition of 500% of a

strain of the molten product at 230°C.

10. The olefin (co-)polymer composition as claimed in Claim

1, wherein an elongational viscosity is increased in a large
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g of polyethylene with an intrinsic viscosity [[err]] of 15 to 100 dl/g
neasured in tetralin at 135/ err]C for 1 g of the transition netal conpound
catal yti c conponent. 19. The olefin (co-)polynmer conposition as
claimed in Caim 16 or 17, wherein the preactivated catal yst supports 0.01
to 100 g of polypropylene (B) and 0.01 to 5000g of polyethylene (A) per
gram of the transition netal conpound catal ytic conponent, sai d

pol ypr opydefarnat)idmsegionnwhensnel ten cuyl tstigteher]] tof showsstaaian 15d1/ g
measured in tetralin at 135[err]C, and is a propyl ene honopol ynmer or a

pr opyl enchaxtdsdr inge quaiperttly.conpri sing a propyl ene pol ynmerization unit at
the rate of 50 weight %or nore, and sai d pol yethylene (A) has an
intrinsic viscosity [[err]] of 15 to 100dl/g neasured in tetralin at
135[err] C

11. The olefin (co-)polymer composition as claimed in Claim

1, wherein said high molecular weight polyethylene fine particles

are added before or during olefin (co-)polymerization.

12. The olefin (co-)polymer composition as claimed in Claim
1, wherein the olefin (co-)polymer is a propylene homopolymer or
a propylene-olefin copolymer containing 50 weight % or more of a
propylene polymerizafion unit, and
| said olefin (co-)polymer composition satisfies the following
relationship between a melt tension (MS) at 230°C and an
intrinsic viscosity [# E] measured in tetralin at 135%C:

log (MS) > 4.24 X log [7 4] - 1.20.

13. The olefin (co—)polymer composition as claimed in Claim
1, wherein the olefin (co~-)polymer is a'propylene homopolymer or-
a propylene—olefin copolymer oontaining 50 weight % or more of a
propylene polymerization unit, and

said olefin (co-)polymer Composition satisfies the following
relationship between a melt tension (MS) at 230°C and an
intrinsic viscosity [7 gl measuréd in tetralin at 135%C:

4.24 X log [74] +0.24 >4.24 X log [74] ~ 1.10.

~ 154 —

ARE O A I



20. The olefin (co-)polyner conposition as claimed in Claim 16 or 17,
wherein the olefin (co-)polyner other than high nolecular polyethylene is
produced by using 0.01 to 1000 nmol of <catalyst converted into a
transition metal atomin a catalyst for 1 liter of (co-)polynerization
vol une of propyl ene or another ol efin. '

157 - . 21. The olefin (co-)polyner conposition as clained in
Claim 1, wherldi.n (The olefin (co~)pwlyman compesithian as tlaimast imalflaim
pol yet hyl ene i s produced by m xing -a) a propyl ene honopol yner or a

propy! enet plwiereioopbleyodefin (co-)polymer is an ethylene homopolymer or
an ethylene-olefin copolymer containing 50 weight % of an

ethylene polymerization unit.

15. The olefin (co-)polymer composition as claimed in Claim
1, wherein 0.001 to 2 weight parts of at least one stabilizer
selected from the group consisting of a phenol antioxidant and a
phosphoric antioxidant is added to 100 weight parts of the olefin

(co~)polymer composition.

16. The olefin (co—-)polymer composition as claimed in Claim
1, wherein the olefin (co-)polymer other than high molecular
polyethylene is a propylene homopolymef 6r a propylene-olefin
copolymer containing 50 weight % or more of a propylene
polymerization unit,

the olefin (co-)polymer other than high molecular
polyethylene is produced by polymerizing propylene or by
copolymerizing propylene and another olefin having 2 to 12 carbon
atoms in the presence of a preactivated catalyst comprising an
olefin producing catalyst and a polyethylene supported by the
olefin producing catalyst; and

said olefin producing catalyst is formed by the combination

of a transition metal compound catalytic compohent containing at
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whi ch contains 50 weight % or nore of a propyl ene polynerization wunit,
sai d propyl ene honopol yner or propyl ene-ol efin copolyner is produced by
pol ymeri zi ng only propyl ene or by polynerizing or copolynerizing propyl ene
and another olefin having 2 to 12 carbon atons in the presence of a
preactivated catal yst containing an olefin producing catalyst and
pol yet hyl ene supported by the olefin froducin cat al yst. . sai d
ol efi n prbeast ry tittanipm comppunded0bdl i te 1QQﬂgTWQ"1at0| oAnoprganiemetalon
metal conmpound catal ytic conponent containing at |east a-titanium
conpound, cOmpdund (A1) malectednfromgting cgrouplcansisding 0ALd)maes kb dthadt
froma group consisting of netals that belong to group I, group Il, group
X'l and gpelongd |to gafouphd ,peirougi TI1 apteup il el groupORIIN 6H tlespect to
1 nol of the transition netal atom and O to 500 nol of an el ectron donor
(E1) withpspsestd €able Pib1ashbheih’ 8991 twPth BisPectt @6) 12061 of the
transition metal atom, and 0 to 500 mol of an electron donor (E1)

with respect to 1 mol of the transition metal atom.

17. The olefin (00r)polymer.composition as claimed in Claim
16, wherein the composition is obtained by polymerizing or
copolymerizing either propylene alone or a combination of
propylene and an'olefin having 2 to 12 carbon atoms in the
presence of the preactivated catalyst,

wherein the preactivated catalyst further comprises an
organic metal compound (AL2) and an electron donor (E2),

said organic metal compound (AL2) is a compound of a metal
selected from the group consisting of metals belonging to Groups
I,HI, XTI and XM according to the period table issued in
1991,

the content of the organic metal compounds (AL1l) and (AL2)
is 0.05 to 5000 mole per mole of the transition metal atom in the
preactivated catalyst, and

the content of the electron dohors (E1) and (E2) is 0 to
3000 mole per mole of the tranéition metal atom in the

preactivated catalyst.
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b) a propyl ene honopol yner or a propyl ene-ol efin copolymer which contains
50 wei ght % of a propyl ene pol ynerization unit. 22. A method for
produci ng an ol efin (co-) pol ymer _ - 158 -
conposi tion conprising the step of polynerizing or copolynerizing olefin
in the presence of a preactivated catal yst conprising a polyolefin
preparing catal yst and a polyethylene to forman olefin (co-)polyner,
wherei n sai d pb8yolBie mimfdpar(cay) palyphestcanpgriitdien as) chainediniz tQlaim
nmet al compound catal yti c conponent including at | east

16 or 17, wherein the preactivated catalyst supports 0.01 to 5000

g of polyethylene with an intrinsic viscosity [”.A] of 15 to 100

dl/g measured in tetralin at 135°C for 1 g of the tramsition

metal compound catalytic component.

19. The olefin (co-)polymer composition as claiméd in Claim
16 or 17, wherein the preactivated catalyst supports 0.01 to 100
g of polypropylene (B) and 0.01 to 5000g of polyethylene (A) per

- gram of the transition metal compound catalytic component,

said polypnopylene'(B) has an intrinsic viscosity [”IB] of
less than 15d1/g-measured:in tetralin at 135%); and is a
propylene homopolymer or a propylene-olefin copolymer comprising
a propylene polymerization unit at the rate of 50 weight % or
more, and |

said polyethylene (A) has an intrinsic viscosity [”.A] of 15

to 100d1/g measured in tetralin at 135C.

20. The olefin (co—)polymer'combosition as claimed in Claim
16 or 17, wherein the olefin (co-)polymer other than high
molecular polyethylene is produced by using 0.01 to 1000 mmol of
catalyst converted into a transition metal atom in a catalyst for
1 liter of (co-)polymerization volume of propylene or another |

olefin.
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a titanium conpound, (ii) an organic netal conpound (AML) and (iii) an

el ectron donor (El), said organic netal conpound (AL1l) is a conpound
of a netal selected fromthe group consisting of netals pertaining to
Goups | , Il , X1l and X 11l according to the period table issued in
1991, the content of the netal organic conpound (AL1l) is 0.01 to
1000 nol e per nole of the transition netal atom the content of the
el ectron donor2](.E1)Thes odefdnsOconmpelyrer campesitipneasreabainédrinmélalim
atom and wherein said pol yethylene is supported by the polyolefin

prepari ndl cailmnesin ahe odefinsésoa)pelyndre edthesnmibahyhigh anokecular
ethylene-olefin copol yner conprising an ethylene polynerization wunit at
the rate 3% =5 ) [ j§>groﬂﬁc§d by mixi content of polyethyl ene

supporte |s 0 01 to 5000g per gramof the transition netal conpound
catal ytic componenipropydene homopolymer or a propylene-olefin copolymer
which contains 50 weight % or more of a propylene polymerization
| unit,
said propylene homopolymer or propylene-olefin copolymer
is produced by polymerizing only propylene or by polymerizing or
copolymerizing propylene and another olefin having 2 to 12 carbon
- atoms in the presence of a preactivated catalyst containing an
olefin producing catalyst and polyethylene supported by the
olefin producing catalyst,
said olefin producing catalyst is formed by the
combination of a transition metal compound catalytic component
containing at least a titanium compouhd, 0.01 to 1000 mol of an
organic metal compound (ALl) selected from a group consisting of-
metals that'belong to group I, group 1I, group XII and group XIII
of the periodic table published in 1991 wifh.respect to 1 mol of
the transition metal atom, and 0 to 500 mol of an electron donor
(E1) with respect to 1 mol of the transition metal atom, and
b) a propylene homopolymer or a propylene—olefin copolymer

which contains 50 weiéht % of a prbpylene polymerization unit.

22. A method for producing an olefin (co-)polymer
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sai d pol yethylene has an intrinsic VISCOSIty [[err]] of 15 to 100dl/g
nmeasured in tetralin at 135 err]C . - 159 -
23. The nethod for producing an olefin (co-)polyner conposition as
claimed in Caim?22, wherein the olefin to be polynerized or copol ynerized
I's propylene or an olefin having 2 to 12 carbon atons, and said olefin
(co-)polymer is a propylene honopolyner or a propylene ol efin copol yner

conpri si cgnposikight compoising cthef s;eproﬁyp@hzm@xﬂgmng|qzammwnlumer1anugan
olefin having 2 to 12 carbon atons.

olefin in the presence of a preactivated catalyst comprising a
'polyolefin prebaring catalyst and a polyethylene to form_an
olefin (co—)polymer,
wherein said polyolefin preparing catalyst comprises (i)'a'
transition metal compound catalytic component including at least
a titanium compound, (ii) an organic metal compound (ALl) aﬁd
(iii) an electron donor (El1),
said organic metal compound (ALl) is a compound of a metal
selected from the group consisting of metals pertaining to Groups
I.,m, X O and X M according to the period table issued in
1991,
the content of the metal organic compound (AL1l) is 0.01 to
1000 mole per mole of the transition metal atom,
the content of the electron donor (El) is 0 to 500 mole per
mole of the transition metal atom, and
wherein said polyethylene is supported by the polyolefin
prepariﬁg catalyst and comprises an ethylene homopolymer or an
ethylene~olefin copolymer comprisiﬁg an ethylene polymerization
unit at the rate of 50 weight % or more,
the content of polyethylene supported is 0.01 to 5000g per
gram of the transition metal compound catalytic component, and
said polyethylene has an intrinsic viscosity [7 ] of 15 to

- 100d1/g measured in tetralin at 135C.
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24. The nethod for producing an olefin (co-)polyner conposition as
clainmed in Caim?22, further conprising a step of adding an organic

al um num conpound and an el ectron donor (E2) to the preactivated catalyst,
wherein the content of the organic al um num conpound (AL1) and said
organi ¢ al um num conpound in the preactivated catalyst is 0.05 to 5000
nolar parts with respect to mol of titanium atom and t he content

of the el ectrof3dondts n(esirpdaﬁar(mydeI@&ean iefdn (§0sdPelyB@Y st is 0 to
3000 nol ar parts with respect to 1 nol of titaniumatomin the
preact i vacempesitiontas claimed 28. Cimbmnd? hothenginthbeuolafinntois i n
(co-)polynmer conposition as clainmed in Caim22, wherein the anount of
titani um ppbymemizdd amntcappdymesifedlis (pﬁmalenmlorf an tlefierhafinglZefin
(co-) pol yneri zati on vol une.

to 12 carbon atoms, and said olefin (co-)polymer is a propylene

homopolymer or a propylene-olefin copolymer comprising 50 weight

-% or more of a propylene polYmerization unit and an olefin having

2 to 12 carbon atoms.

24. The method for producing an olefin (co-)polymer
composition as claimed in Claim 22, further comprising a step of
adding an organic aluminum compound and an electron donor (E2) to
the preactivated catalyst,

wherein the content of the organic aluminum compound (AL1)
and said organic aluminum compound in the preactivated catalyst
is 0.05 to 5000 molar parts with respect to 1 mol of titanium
atom, and

the content of the electron donors (E1) and (E2) in the
preactivated catalyst is 0 to.3000 molar parts with respect to 1.

mol of titanium atom in the preactivated catalyst.

25. The method for producing an olefin (co—)polymer
composition as claimed in Claim 22, wherein the amount of
titanium atom in the catalyst is 0.01 to 1000 mmol for 1 liter of

olefin (co-)polymerization volume.
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- 160 - . 26. The nethod for producing an olefin (co-)pol yner
conposition as clained in Caim22, wherein the preactivated catalyst
conprises 0.01 to 100g of polypropylene (B) per gramof the transition
metal conpound catal yti c conponent, and sai d pol ypropyl ene (B) has an
intrinsic viscosity [[err]] of |less than 15dl/g neasured in tetralin at
135[err]C, and- is a propylene honopol ymer or a propyl ene-ol efin copol yner
conpri sing a 46 .opylThenamegbodnEor zprodwe ing tamto telfd nr 4ce—ppo bgmewi ght % or

composition as claimed in Claim 22, wherein the preactivated

catalyst comprises 0.01 to 100g of polypropylene (B) per gram of

the transition metal compound catalytic component,-and

said polypropylene (B) has an intrinsic viscosity [17B] of

less than 15d1/g measured in tetralin at 135C, and is a

propylene homopolymer or a propylene-olefin copolymer comprising

a propylene polymerization unit at the rate of 50 weight % or

more.

27. The method for producing an olefin (co-)polymer
composition as claimed in Claim 26, wherein the amount of the
transition metal in the catalyst is 0.01 to 1000 mmol for 1 liter

of olefin (co-)polymerization volume.

28. The method for producing an olefin (co—)polymer
composition as claimed in Claim 22, wherein the method comprises
the-steps of:

(a) a preliminary (co—)polymerization process comprising
polymerizing or copolymefizing olefin in the presence of a
polyolefin preparing catalyst tb form 0.01 to 100g of polyoiefin
(B) having an intrinsic viscosity [# ] of less than 15dl/g
measured in tetralin at 135°C per gram of the transition metal

compound Catalytic component,
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27. The nmethod for producing an olefin (co-)polyner conposition as
claimed in Caim26, wherein the anount of the transition netal in the
catalyst is 0.01 to 1000 nmol- for 1 liter of olefin (co-)polynerization

vol une. 28. The nethod for producing an olefin (co-)pol yner
conposition as clained in Claim22, wherein the nethod conprises the steps
of : (a) a prelimnary (co-)polynerization process conprising

pol yneri zi ng csatdmaiwedefinngreparingicatakyslr eonprdses &i) pol yol efin
preparing catalyst to formO0.01 to 100g of polyolefin -(B) having an
i ntrinsi ctrassbkidy sdt=lr compbuhdsesatakbyt il diomponends dneduding et dleias tat
135[err] C per gramof the transition netal conpound catal ytic conponent,
- 161 a-titanium compound, (ii) an organic metal compound (ALl1) and
(iii) an electron donor (E1),
said organid metal compound (ALl) is a compound of a metal
selected from the group consisting of metals belonging to Groups
1,0, XTI and XMW according to the period table issued in
1991,
the content of the metal organic compound (AL1l) is 0.01 to
1000 mole per mole of the transition metal atom,
the content of the electron donor (E1) islo to 500 mole per
mole of the transition metal atom;
(b) a preliminary activation (co-)polymerization process
comprising polymerizing or copolymerizing olefin to form 0.01 to
1oog of polyolefin (A) having an intrinsic viscosity [# ] of 15
to 100d1l/g measured in tetralin at 135C per gram of the
transition metal compound catalytic component; and
(c) a main (co-)polymerization process comprising
polymerizing olefin having 2 to 12 carbon atoms in the presence
of a preactivated catalyst for polymerizing olefin,
said preactivated catalyst is obtained by letting the

transition metal compound catalytic component support polyolefins

(B) and (A).
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said polyolefin preparing catalyst conprises (i) a transition netal
conpound catal ytic conponent including at least a titanium conpound, (ii)
an organi c metal conpound (AL1) and (iii) an electron donor (El),

said organic netal conpound (ALl1l) is a conpound of a nmetal selected from

the group consisting of netals belonging to Goups | , Il, X1l and X II
according to the period table issued in 1991, the content of the

met al or gani ¢ 29onp8hedmethed fer pmiuaingl @dO odef énpécomipal yufert he
transition netal atom the content of the electron donor (E1) is O to

500 nol e qomposidlienohst béaimedsin iQlaime2?, wherpin the method comprises
the step of_polymerizing or copolymerizing olefin in the presence
of:

(a) a preactivated catalyst for polymerizing or
copolymerizing olefin which is obtained by a method for letting
the transition metal compound catalytic component support
polyolefins (B). and (Aj comprising the steps of:

a preliminary (co-)polymerization process comprising
polymerizing or copolymerizing olefin in the presence of a
polyolefin preparing catalyst to form 0.01 to 100g 6f polyolefin
(B) having an intrinsic viscosity [# ] of less than 15dl/g
meaéured in tetralin at 135°C per gram of the transition metal
compound catalytic component,

said polyolefin preparing catalyst comprises (i) a
transition metal compound catalytic component including at least
a titanium compound, (ii) an organic metal compound (AL1l) and
(iii) an electron donor (El1),

said organic metal compound (AL1) is a compound of a
metal selected from the group consisting of metals belonging'to
Groups I , I, XI and X H agcording to the period table issued
in 1991,

the content of the metal organic compound (AL1l) is 0.01

to 1000 mole per mole of the transition metal atom,
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(b) a prelimnary activation (co-)polynerization process conprising

pol yneri zi ng or copolynerizing olefin to form0.01 to 10g of polyol efin
(A) having an intrinsic viscosity [[err]] of 15 to 100dl/g nmeasured in
tetralin at 135[err]C per gramof the transition netal compound catal ytic
conponent; and (c) a main (co-)polynerization process conprising

pol yneri zing olefin having 2 to 12 carbon atons in the presence of a
preactivat ed cat althet cooteps| gfiethe iekpafingm donor (El}aisl GrsmdG0s apde
catalyst is obtained by letting the transition nmetal conpound catalytic

conponentpetmudre gfolthel efansiti{d) mewh) Atom; and
S a preliminary activation (co-)polymerization process
comprising polymerizing or copolymerizing olefin to form 0.01 to
100g of polyolefin (A) having an intrinsic viscosity [# ] of 15
to 100dl/g measured in tetralin at 135°C per gram of the
transition metal compound catalytic component;
(b) an organic metal compound (ALZ) which is a compound of a
metal selected from the group consisting of metals belonging to
Groups I ,I, X1 and X I according to the period table issued
in 1991,
the content of the metal organic compounds (ALl)'and
(AL2) is 0.05 to 5000 mole per mole of the transition metal atom
in the preactivated catalyst; and
(c) an electron donor (E2),

the content of the electron donors (El) and (E2) is 0 to

3000 mole per mole of the transition metal atom.

30. The method for producing an olefin (co-)polymer
composition as claimed in Claim 22, further comprising a step of
adding 0.001 to 2 weight parts of at least one stabilizer
selected from the group consisting of a phenolic antioxidant and
a phosphoric antioxidant to the olefin (co-)polymer after (co-)

polymerizing an olefin.
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29. The nethod for producing an olefin (co-)polyner conposition as
claimed in Caim?22, wherein the nethod conprises the step of polynerizing
or copolynerizing olefin in the presence of: (a) a preactivated
catal yst for polynerizing or copolynerizing olefin which is obtained by a
met hod for letting the transition netal conmpound catal ytic conponent
support pol yol efins (B% and (A) conprising the steps of: a
prelimnary (&k.)pdl weshpdafonrppeducing @mpliefing (cpod pedymnert.ng or
copolynerizing olefin in the presence of a polyolefin preparing catalyst
to form Gddprisi@0a sftepobfohddimg ( Bjo ROOMgedghitnpartsi of vams cdsiftin
[[err]] of less than 15dl/g neasured in tetralin at 135[err] C per gram of
t he trans{do-9poimr obtanneddby ad diydvie westhipdneot 100 weight parts of an
olefin (co-)polymer composition obtained by the method as claimed

in Claim 22.

32. A catalyst for olefin (co—)polymerizatiqn comprising a
transition metal compound catalyst'which'contains at least a
fitanium compound and an olefin (co—)pﬁlymer (A) supported by the
catalyst,

wherein said olefin (co¥)polymer (A) has an intrimsic
viscosity [# ] of 15 dl/g to 100 dl/g measured in tetralin at
135°C, and |

the content of said olefin (co-)polymer (A) is 0.01 to 5000

g for 1g of a titanium containing solid catalytic component.

33. The catalyst for olefin (co-)polymerization as claimed
in Claim 32, wherein the transition metal compound catalytic
component is obtained by the combination of 0.01 to 1000 mol of
an organic metal compoﬁnd (AL1) selected from group I, group II,
group XII and group XIII of the periodic table published in 1991
with respect to 1 mol of the transition metal atom and 0 to 500
mol of an electron donor (E1) with respect to 1 mol of the

transition metal atonm.
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said polyolefin preparing catalyst conprises (i) a transition netal
conpound catal ytic conponent including at least a titaniumconpound, (ii)
an organi c metal conpound (AL1) and (iii) an electron donor (El),

said organic netal conpound (AL1l) is a conpound of a netal selected from

the group consisting of netals belonging to Goups | , Il , XIIl and X I
according to the period table issued in 1991, the content of the
met al organi c 3donpThedcatalyst sfar ailefiin 1000) polzmerizabian @ claimed
transition nmetal atom - 163 -

in Claim 32, wherein the olefin (co-)polymer (A) is an ethylene
homopolymer or an ethylene-olefin copolymer which contains 50

weight % or more of an ethylene polymerization unit.

35. The catalyst for olefin (co-)polymerization as claimed
in Claim 32, further comprising an organic aluminum compound
(AL1) and an electron donor (El1),

wherein the content of said organic aluminum compound (AL1)
is 0.01 to 1000 mole per mole of titanium atom in the catalyst,
and the content of said electron donor (El) ié 0 to 500 mole per

mole of titanium atom in the catalyst.

36. The catalyst fof olefin (co—)polymerizatibn as claimed
in Claim 32, wherein a polyolefin (B) to be (co-)polymerized is
formed on a layer which is lower than said polyolefin (A) to be
(co-)polymerized,

polyolefin (B) has an intrinsic viscosity [# ] of less than
15 dl/g measured in tetralin at 135°C and the content of said
polyolefin (B) is 0.01 to 100 g for 1lg of a transition metal

compound component.

37. The catalyst for olefin (co-)polymerization as claimed

in Claim 32, wherein the transition metal compound catalytic
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the content of the electron donor (El) is O to 500 nole per nole of the
transition netal atom and a prelimnary activation
(co-)pol yneri zati on process conprising polynerizing or copol ynerizin
olefin to form0.01 to 10g of polyolefin (A having an intrinsic viscosity
[[err]] of 15 to IOQdl/g nmeasured in tetralin at 135 err]C per gram of the

transition netal conpound catalytic conponent; (b) an organic netal
conpound qomponepti ds Rstitaniweeenterindngrsodidseatal ptie raamponendr oup
consisting of netals belonging to Goups | , Il, X Il-and X IIl according

to the pehose maline componenti is IDAlitanium trichibeidentemposift ithe omret al
organi ¢ conpounds (ALl1) and (AL2) is 0.05 to 5000 nole per nole of the
transiti onitaisim aeatachibotbde preacti vated catal yst; and (c) an

el ectron donor (E2), the content of the electron donors (El). and
(E2) is O to :

38. The catalyst for olefin (co-)polymerizatioh as claimed
in Claim 32, wherein the organic metal compound (ALl) is an

organic aluminum compound.

39. The catalyst for olefin (co-)polymerization as claimed
in Claim 33, wherein the electron donor (El) is an organic
compound.containing oxygen, nitrogen, phosphorus or sulfur in a
molecule, or an organic silicon compound having Si-0-C bonding in

a molecule.

40. The catalyst for olefin (co-)polymerization as claimed
in Claim 32, wherein the polyolefin (B) is a homopolymer or

copolymer of an olefin having 2 to 12 carbon atoms.

41. The catalyst for olefin (co~)polymerization as claimed
in Claim 33, further comprising'an electron donor (E2), wherein
the content of said electron donors (E1) and (E2) is 0 to 3000

mole per mole of the transition metal atom in the catalyst.

42._ The catalyst for olefin (co-)polymerization as claimed
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3000 nole per nole of the transition netal atom 30. The met hod
for producing an olefin (co-)polynmer conposition as clainmed in Caim22,
further conprising a step of adding 0.001 to 2 weight parts of at |east
one stabilizer selected fromthe group consisting of a phenolic
antioxi dant and a phosphoric antioxidant to the olefin (co-)polyner after
(co-) polynerizing an ol efin. - 164 -
31. A netimdC¥aim filodahierginnthe ¢ lectman )dasiomdE2) can@m@rg@pm step of
adding 0 to 2000 wei ght parts of an olefin

compound containing oxygen, nitrogen, phosphorus or sulfur in a

molecule, or an organic silicon compound having Si-0-C bonding in

a molecule.

43. The catalyst for olefin (co-)polymerization as claimed
in Claim 33, further comprising an organic metal compound (AL2)
and an electron donor (E2),

wherein said organic metal compound (AL2) comprises a metal
selected from the group consisting of metals that belpng to group
I, group 1I, group XII and group XIII of the periodic table
published in 1991,

the content of the organic metal compounds (AL1l) and (AL2)
is 0.05 to 5000 mole with respect to 1 mole of a transition metal
atom in the preactivated catalyst, and

the cdntept of the electron donors (E1) and (E2) is 0 to
3000 mole with respect to 1 mole of a-transition metal atom in

the preactivated catalyst.

44. A method for producing a catalyst for olefin (co-)
polymerization, comprising the étep of polymerizing or
copolymerizing olefin in the presence.of a polyolefin preparing
catalyst to.form olefin (co-)polymer (A) having an intrinsic

viscosity [# ] of 15 to 100dl/g measured in tetralin at 135°C and

— 168 —

| O A A



(co-)pol yner obtained by a known nethod to 100 wei ght parts of an olefin
(co-) pol ymer conposition obtained by the nethod as clained in Caim?22. .
32. A catalyst for olefin (co-)polynerization conprising a +transition
met al compound cat al yst which contains at least a titanium conpound and an
olefin (co-)polynmer (A supported by the catalyst, wherein said
olefin (co-)polynmer (A) has an intrinsic viscosity [[err]] of 15 dl/g to
100 dl / g tedsatr ed tiitanéumacomtaininB Hodrid Catadgtic compdmertosupporef said
olefin (co-)polymer (A is 0.01 to 5000 g for 1g of a titanium containing
solid cat@lon it GOO0gnet said olefimIcoH)podghelry$h) foér gredn titanium

(co-)polynerization as claimed in Caim32, wherein the transition netal
conpound ¢oHtlivling solid catalytic component,
wherein said polyolefin preparing catalyst comprises (i) a
transition metal compound catalytic component including at least
a titanium compound, (ii) an organic metal compound (ALl) and
(iii) an electron donor (El),
the content of said organic metal'compéund (AL1) is 0.01 to
1000 mole per mole of titanium atom, and

the content of said electron donor (E1) is 0 to 500 mole per

mole of titanium atom.

45. The method.for producing a catalyst for olefin (co-)
polymerization as claimed in Claim 44, wherein the transition
metal compound catalytic component is obtained by the coﬁbination -
of 0.01 to 1000 mol of an organic metal compound (AL1l) and 0 to
500 mol of an electron donor (El) with respect to 1 mol of the
transition metal atom, and

-said organic metal compound (ALl) comprisés a metal selected
from group I, group II, group XII and group XIII of the periodic

table published in 1991.

46. The method for producing a catalyst for olefin (co-)

polymerization as claimed in Claim 44, wherein the olefin (co-)

- 169 - -—
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conponent is obtained by the conmbination of 0.01 to 1000 nol of an organic
nmetal conmpound (ALl1l) selected fromgroup I, group IlI, group X I and group
XI'll of the periodic table published in 1991 wth respect to 1 nol of the
transition netal atomand O to 500 nol of an electron donor (El) with
respect to 1 nol of the transition netal atom

- 165 - 34. The catalyst for olefin (c pol ymeri zation as
cl ai med Dodvmexi tA32isvmerethylene dioziope lyesr) ps| metlmgen%-od@fénhw ene
honmopol ymer or an et hyl ene-ol efin copol yner which contains 50 weight % or
nore of aopsilywesrnwhpohyeentaing G0 meight % or more of an ethylene

polymerization unit.

47. The method for producing a catalyst for olefin (co-)
polymerization as_claimed in Claim 44, further comprising a step
‘of forming a polyolefin (B) to be (co-)polymerized on.a layer |
which is lower than a polyolefin (A) to be (co-)polymerized,

wherein said polyolefin (B) to be (CO*)polymerized has an
intrinsic viscosity [# ] of less than 15 dl/g measured in
tetraiin at 13513; and

the content of said polyolefin (B) is 0.01 to 100 g per gram

of the transition metal compound catalytic component.

48. The method for producing catalyst for olefin (co-)
polymerization as 6laimed in Claim 44, wherein the transition
metal compound catalytic component is a titanium containing solid
catalytic bomponeﬁt whose main component is a titanium

trichloride composition or titanium tetrachloride.

49. The method for producing a catalyst for olefin (co-)
polymerization as claimed in Claim 44, wherein the organic metal

compound (ALl) is an organic aluminum compound.

- 170 - I
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35. The catalyst for olefin (co-)polynerization as clained in Caim 32,
further conprising an organi c al um num conpound (AL1l) and an el ectron
donor (El1), wherein the content of said organic al um num conpound
(AL1) is 0.01 to 1000 nole per nole of titaniumatomin the catalyst, and
the content of said electron donor (E1) is O to 500 nole per nole of
titaniumatomin the catalyst. 36. The catalyst for olefin

(co-) pol yner i 5&.i ofhasmethodefior iproduaiimg3a, cattelysh Lomalediaf i(cotB) to be
(co-)polynerized is formed on a layer which is | ower ‘than said polyolefin

(A) to bepolymer)ipaltionr agedlaimed imp@lpdime#idn §Beréfs e iglectPsinCdonor
viscosity [[err]] of less than 15 dl/g neasured in tetralin at 135 err]C

and the cmlt)erits ah ®2kfni8otsmpAInd doBitainig0bxyged O Derfogenly Of a
transition netal
phosphorus or sulfur in a molecule, or an organic silicon

compound having Si-0-C bonding in a molecule.

51. The method for producing a catalyst for olefin (co-)
polymerization as claimed in Claim 44, wherein the polyolefin (B)
is a homopolymer or copolymer of an olefin having 2 to 12 carbon

atoms.

52. The method for producing a catalyst for oléfin (co~)
polymerization as claimed in Claim 44, further comprising a step
of adding an electron donor (E2) to the catalyst, wherein the
content of the electron donors (El) and (E2) is 0 to 3000 mol

with respect to 1 mol of a transition metal atom in the catalyst.

53. The method for producing a catalyst for olefin (co-)
polymerization as claimed in Claim 52, wherein the electron donor
(E2) is an organic compound containing oxygen, nitrogen,
phosphorus or sulfur in a molecule, or an organic silicon

compound having Si-0-C bonding in a molecule.

54. The method for producing a catalyst for olefin (co-)

-71-
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conpound conponent . 37. The catalyst for olefin
(co-)polynerization as claimned in Caim32, wherein the transition netal
conmpound catal ytic - 166 -

conponent is a titaniumcontaining solid catalytic conponent whose nain
conponent is a titaniumtrichloride conposition or titaniumtetrachloride.
38. The catalyst for olefin (co-)polynerization as claimed in Caim32,
wher ei n tpel ymegaidat ion als chapweddif ACTdim stdan further comprising a step
of adding an organic metal compound (AL2) and aﬁ electron donor
(E2) to the catalyst,
wherein said organic.metal compound (AL2) comprises a metal
- selected from the group consisting of metals that belong to group
I, group II, group XII and groub XIII of the periodic table
published in 1991,
the content of the organic metal éompounds (AL1) and (ALZ).
is 0.05 to 5000 mole with respect to 1 mole of a transition metal
atom in the preactivated catalyst, and
the content of the electron donors (El) and (E2) is 0 to

3000 mole with respect to 1 mole of a transition metal atom in

the preactivated catalyst.
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organi ¢ al um num conpound. 39. The catalyst for olefin
(co-)polynerization as claimed in Caim33, wherein the el ectron donor
(E1l) is an organic conpound containing oxygen, nitrogen, phosphorus or
sulfur in a nolecule, or an organic silicon conpound having Si-O C bonding

in a nol ecule. 40. The catalyst for olefin (co-)polynerization as
claimed in Claim32, wherein the polyolefin (B) is a honopol yner or
copol ymer of an olefin having 2 to 12 at ons. 41. The

catalyst for olefin (co-)polynerization as claimed in Caim33, further
conprising an electron donor (E2), wherein the content of said electron
donors (E1) and (E2) is O to 3000 nole per nole of the transition netal
atomin the calmlobdéfin (co-)polymer composition including 0.01 to 5.0
weight parts of high molecular weight polyethylene which is an
ethylene homopolymer or an_ethylene—olefin copolymer containing
50 weight % or more of an ethylene polymerization unit; and 100
weight parts of an olefin (co-)polymer other than the high
molecular weight polyethylene, wherein said high molecular weight
polyethylene has an intrinsic viscosity [77E] of 15 to 100 dl/g
measured in tetralin at 135°C or more, and said high molecular

weight polyethylene exists as dispersed fine particles having a

numerical average particle size of 1 to 5000. nm.
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42. The catal yst for olefin (co-)polynerization as clainmed

-167- in Claim4l, wherein the electron donor (E2) is an organic
conmpound cont ai ni ng oxygen, nitrogen, phosphorus or sulfur in a nolecule,
or an organic silicon conpound having Si-O C bonding in a nolecule.

43. The catalyst for olefin (co-)polynerization as claimed 1n d ai m 33,
further conprising an organic netal conpound (AL2) and &2fMect ron donor
(E2),

PE globule
o0  ©
PE laﬁ:(llar

4£>x£r'ufPE lamellar

<7
PE globule
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wherein said organic nmetal conpound (AL2) conprises a netal sel ected from
the group consisting of netals that belong to group I, group Il, group Xl I
and group Xl Il of the periodic table published in 1991, t he content
of the organic nmetal conpounds (ALl) and (AL2) is,0.05 fo 5000 nole with

respect to 1 nole of a transition netal atomin thﬁéﬂ( ctivated catal yst,

and the content of the electron donors (El) a is 0 to 3000
nole with respect R , ; flle preactivated
catal yst. - R e R G T efin (co-)
polynerlzatlon .COWMH s ; meri zi ng
olefin in the pres s A O iz et formolefin
(co-)polymer (A)" EVEE 2 ; ePodRyesth to 100dl /g

neasured in tetralln.a _

0.24AMm

FIG. 4
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- 168 - to let a titaniumcontaining solid catal ytic conponent
support 0.01 to 5000g of said olefin (co-)polyner (A per gramtitani um
containing solid catal ytic conponent, wherein said polyolefin
preparing catal yst conprises (i) a transition netal conmpound catal ytic
component including at least a titaniumconpound, (ii) an organic netal
conpound (AL1) and (iii) an electron donor (El), the content of said
organi'c netal conpound (AL1l) is 0.01 to 1000 nole per nole of titanium
atom and the content of said electron donor (E1) is O to 500 nole
per
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nol e of titani um atom

and sai d organic netal
group I, group I, group Xl

publ i shed in 1991.

(co-)

RMS

45. The nethod for producing a catal yst for

olefin (co-) polynerization as claimed in daim44, wherein the transition
nmet al conpound catal ytic conponent is obtained by the conbination:
to 1000 nol of an organic netal conmpound (ALl1) and O to 500 nol
el ectron donor (El1) with respect to I nol of the transition netal
conpound (AL1) conprises a netal
and group Xl Il of the periodic
46. The nethod for producing a catal yst for

olefin (co-) polynerization as clainmed in Caim44, wherein the olefin
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polymer (A) is an ethyl ene honopol ymer or an ethyl ene-olefin copolyner
whi'ch contains 50 weight % or nore of an ethylene polynerization unit.

47. The nmethod for producing a catalyst for olefin (co-) polynerization
as claimed in Caim44, further conprising a step of formng a polyolefin
(B) to be (co-)polynerized on a layer which is |lower than a polyolefin (A

to be (co-)polynerized, wherein said polyolefin (B) to be
(co-)polynerized has an intrinsic viscosity [[err]] of less than 15 dl/g
neasured in tetralin at 135[err]C, and the content of said

polyolefin (B) is 0.01 to 100 g per gram
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of the transition netal conpound catal ytic conponent. 48. The
pol yneri zati on as cl ai ned

nmet hod for producing catalyst for olefin (co-)
in Claim44, wherein the transition netal conpound catal ytic conponent is
a titaniumcontaining solid catalytic conponent whose nmain conmponent is a
titanium trichloride conposition or titaniumtetrachl oride. 49.
The nmethod for producing a catalyst for olefin (co-) polynerization as
clainmed in Caim44, wherein the organic nmetal conpound (AL1l) is an

- 170 -

organi ¢ al um num conpound.

500,000 .
190°C
o i 0.4[S-11]
8 zoo.ooo&-
g, |
100,000}
‘% i
g_ 50,000:‘
fam]
o i
5]
g 20,000}
[¢p]
.q l .
= 10,0005
£ -
. i
2 5,000}~
5 i
2'000 TS Y | i 'O IPYPR Y | l P -
02 05 | 2 5 0 20 20
MFR |
HMS-PP HIMONT LCB-PP Conv. PP
- —ap— S —e—

FIG. 8

6/11



50. The nethod for producing a catalyst for olefin (co-) polynerization as
claimed in Caimd44, wherein the electron donor "(El) is an-organic
conmpound cont ai ni ng oxygen, nitrogen, phosphorus or sulfur in a nolecule,
or an organic silicon conpound having Si-O C bonding in a nol ecul e.

51. The method for producing a catalyst for olefin (co-) polynerization
as clainmed in Caimd44, wherein the polyolefin (B) 1is a honopolyner or
at ons. 52. The

copol ymer of an olefin having 2 to 12 carbon
met hod for producing a catalyst for olefin (co-) polynerization as clained
in Caim44, further conprising a step of adding an electron donor (E2) to

the catal yst, wherein 988,000
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content of the electron donors (El1) and (E2) is O to 3000 nol wth respect
to 1 nol of a transition nmetal atomin the catal yst. 53. The

nmet hod for producing a catalyst for olefin (co-) polynerization as clained
in Caim52, wherein the electron donor (E2) is an organic conpound
cont ai ni ng oxygen, nitrogen, phosphorus or sulfur in a nolecule, or an

organic silicon conpound having Si-O C bonding in a nol ecul e. 54.
The nethod for producing a catalyst for olefin (co-)
-171 -
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pol yneri zation as clainmed in Caim44, further conprising a step of adding
an organic netal conpound (AL2) and an el ectron donor (E2) to the

catal yst, wherein said organic nmetal conmpound (AL2) conprises a netal
selected fromthe group consisting of netals that belong to group |, group
1, group XII and group Xl Il of the periodic table published in 1991,

the content of the organic netal conpounds (AL1) and (AL2) is 0.05 to 5000
nole with respect to 1 nole of a transition netal atomin the preactivated
catal yst, and . the content of the electron donors (E1) and (E2) is O

to 3000 nole with respect to 1 nole of a transition netal atomin the
preactivated catal yst.
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