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TI TLE OF THE | NVENTI ON PROPYLENE- BASED BLOCK COPOLYMER
PARTI CLES BACKGROUND OF THE | NVENTION Field of the
Invention 5 [0001] The present invention relates to a
propyl ene-based bl ock copol yners. Rel ated Background
Art [0002] Propyl ene-based bl ock copol yner resins used
for autonobile conponents, hone el ectronic products,
and the 10 like are required to be well-balanced in

ri Bl BLE QRITHEH AN VENIIONce, and therefore

propyl ene- based bl ock copol yners having a_propyl

P TR VP Yok N cBaS B BLAACK | RO LACM 2B BARITCEES
typically used for such applications. Mny

pr®ByC K6 RI@EEY D IOE KT Edp dINWEEN TAKNpr oduced by a

h g 15 havy n‘g atifi rst polymerization process in
MMWWI ymeri zed and a subsequent
oHTLE e o el ynare SERE ° pibpsRlil pocebla®ic, " ® =
carR e BatHE RO LR CHBANARRTG 20 Copol ymersr anc
?%%ﬁwoégl Iyﬂe\r]gmn[SSOB] A property

c 'gel c S ' ' I t
;O] 021 TR oS bARE IS oS ASlysed for
ConftlotABbSle T&l@lﬁl;ﬁsﬁreﬁﬂsql hoie! el@rofitophedeidis2oand the
means foreign matter present in the surface or inside
oflike #® dednArticte ¢ Wellvbeflancedopy| dpddbasethd impact
bl ock copol yner. 1 Because gel in the surface of a
myledést aarde,chadcshebefotsyaldpylene-based block copolymers

having a propylene homopolymer and an ethylene - propylene
copolymer are typically used for such applications. Many
propylene-based block copolymers are produced by a method
having a first polymerization process in which propylene is
homopolymerized and a subsequent second polymerization
process in which propylene and ethylene are copolymerized.
Propylene-based block copolymers produced in such a manner
is sometimes called “"high impact propylene-based
copolymers"” and are customarily referred to in Japan as
"propylene-based block copolymers”.

[0003] A property called "gel content” is one of the
items important for evaluating the quality of propylene-based
block copolymers. The term "gel” as referred to herein
means foreign matter present in the surface or inside of a

molded article or film of a propylene-based block copolymer.
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observed is visually recogni zabl e, nol ded articles

with a |arge anount of gel have defective externa
appearance. Gel not only inpairs the externa

appearance of nolded articles, 5 but also adversely

af fects nmechani cal properties such as rigidity and

i npact resistance of nolded articles. Therefore, it

is preferred that propyl ene-based copol ymers contain
gdBeasuseezsl s thessublace pfaomolded antredencandpe ivisyally
propyl ene-based. bl ock 10 copol ymer having a propyl ene

h watkrisanvisaallyt Koregaizabisy aneldsdolantglesy with a
gel originating_.in the ethylene - propylene copol yner
odeugs ameunt af &ﬂleﬁéﬁﬁt&%{ec%‘?etweé |aRearance. Gel
propyl ene copol.yner forned in the above-describe :

D ahan)y) jRnaiarien siekaal anfeardtes ofomldnmarsicles,
[ ct resistance of a lLded article is -

odBFEals S AUREr et oAt mmBthafical pIEBERRE such as
capol r e J . I Catyl

PR IS Th 5338 TaEEG P ATTRRMIBA R e Y fore,
2Q.[; I R 3
caparyAR et e Hat PR tert - h R QEpRITThERTE dRieaTk gel as
quggqﬂpgpsggggilene copol ymer content in the

propyl ene-based bl ock copolyner, and it is necessary

t . t a Vv | r r \V; |
L QAP 2Fi 64 YkALWA' YRAET A avairesyliehdbided oblock

he gel content. The reduction of 25 gel

cw;e@lym%rpommeﬁhigond Ry ik basethdpobkmer and an

copol yriers is still” insufficient, and external .
argibareneepebpylenel despalyindres ammgefl acorigidatmigg in  the
the propyl ene-based bl ock copol yners and the bal ance
betthgdenehe pigpylane ampolymer occurs easier as the content
of the ethylene - propylene copolymer formed in the
above-described second polymerization process increases.
Meanwhile impact resistance of a molded article is known to
decrease as the content of the ethylene - propylene copolymer
decreases (see Japanese Patent Application Laid-Open No.
2002-356525).
SUMMARY OF THE INVENTION

[0005] The gel content of a propylene-based block

copolymer, however, does not depend only on the ethylene -
propylene copolymer content in the propylene-based block
copolymer, and it is necessary to adjust a variety of structural
values in order to reduce the gel content. The reduction of
gel content in conventional propylene-based block

copolymers is still insufficient, and external appearance of
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the inpact resistance thereof are yet to be inproved.

[ 0006] The present invention was created in view of

the 5 foregoing, and it is an object of the present
invention to provide propyl ene-based bl ock copol yner
particles suitable for obtaining a nolded article

t hat has excellent external appearance and has highly

bal anced rigidity and inpact resistance. 10 [00Q7]
Priowldede- Bakiclied| seanvbpotynest paingcltdhe i propylene-based
accordance with the present_ invention are obﬁgined b¥
copkskesopphpmarsy rage thadbplamge chetweenothearigidity and
et hyl ene- propyl.ene cop in the presence of

o 15, FRTRAC oA AN GRITIEEPES, AGnHOL LD BRAMBIOFFded | n
00 E e Lo b PRs i SR WS ek T bt the
! Biothg < Bath 75T a pRiEel iOP ik SpregG JiVention 1o
- | ' .
SRR ALSPART BROBITR (bRl Harlicdts! Mitable
bl Rk @ﬁﬁh%[ﬂgr 2 mBMIEHC 8 %icleN3hat PRag! BXcRTFent external
content o ethylene.- prgpylene copp{yner I's 20
| ypButaiter i HES nighly] QAR ofigligy cuhd cnpac

dedsattoc®f the ethylene contents of the
propyl ene-based bl ock copol ynmer particles is |ess

thay007] 25 [ 0(@R]pyhmeitemddeneldels edoplodgimenpphytieles in
particles of the present invention are higher In
urad¢oorddycef with Shet ipreseatcdmvestitidnst arbutdbtained by
anong Fartiqlgs than conventional ones because the
steopatymaviing onethylére etng erpropyteme s t¢ tfierm an
particles of the present invention is
ethylene-propylene copolymer in the presence of propylene
polymer particles, and are characterized in that the ratio of
the intrinsic viscosity ns of a 20°C xylene-soluble component
to the intrinsic viscosity ng of a 20°C xylene-insoluble
component, Ma/mMe , i1s 2.9 to 7.5, that the content of an
ethylene - propylene copolymer is 5 to 50 wt.% on the basis
of the total weight of the propylene-based block copolymer
particles, that the ethylene content of the ethylene - propylene
copolymer is 20 to 55 wt.% on the basis of the weight of the
ethylene - propylene copolymer, and that the standard
deviation of the ethylene contents of the propylene-based
block copolymer particles is less than 7.
[0008] The propylene-based block copolymer particles

of the present invention are higher in uniformity of the
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|l ess than 7. As a result, the propyl ene-based bl ock 5
copol ynmer particles of the present invention can give

nol ded articles having good external appearance and
having well-balanced rigidity and inpact resistance
because of containing a reduced anount of gel. [0009]
Further, the propyl ene-based bl ock copol yner 10
particles of the present invention can give nol ded
arethyllene havonierikceldistnibutien nalamepear apedtisdesusethan
the ratio of the intrinsic viscosity 1é§dgf a 20C

xyiameertomle auepohestuse thee Yrsdardopdeyration of the

s bRt YRS o R ob . iapdny v amtion is
ticles, 1 11 IS 2.9 tp 7.5 It i I

pigssr B0 nde s FesufLvidieos PrOBYIaR based ghlock
| ener sol ubl t be 3.0 to 7 0.dl/ US|

R D BERIEY B s Bykolh i Ui cca

a PropyL e Rased o opa VI = _

QU ORe°  Haifil o dd A Rlin Preleifos o 4 havine

| ; ge mol 9ed e J
P SFEL SALRBELS, i GPFPRARCE bt FRSIORY Spkause of
P%Qﬁi%’iﬁingaa{ ggagt%%q RrfSERT $ANgELW th the present

i nventi on, yl ene content of the ethylene -

N ° o sy Idies Hasdd Bibék 5opol
vw[g(%dogr:]]t he bggﬂgﬁg%’ ftgfezg\?%m éanécof t he et hyl enep-O ymer

pr €lee Qﬁp@hﬁn'ﬁtes@ﬂt Usivichtdohl eak giepomyobded articles
particles in which the ethylene content of the 4

ethaiene ex qelboyt exdecnablappearance becauskethe ratio of the
above-described range, it Is possible to optimze the

eliangiatsionv esubsitpw { evfpar 208Cexiyipnet sphdpkr tioenpohient of

mol ded articles. [0011] Fromthe standpoint of the

rithiedbtock tdup dilganer particles to the intrinsic viscosity ng of a
20°C xylene-insoluble component of the block copolymer
particles, na/np, is 2.9 to 7.5. It is also preferred that the
intrinsic viscosity na of the 20°C xylene-soluble component
be 3.0 to 7.0 dl/g. By using a propylene-based block
copolymer particles with an intrinsic viscosity na within this
range, it is possible to manufacture a large molded article
with excellent external appearance by injection molding.
[0010] Furthermore, in the propylene-based block
copolymer particles in accordance with the present invention,
the ethylene content of the ethylene - propylene copolymer
contained therein is 20 to 55 wt.% on the basis of the weight
of the ethylene - propylene copolymer. By using a block

copolymer particles in which the ethylene content of the
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5 resistance, and the hardness of a nolded article, it

is preferred that the propyl ene honopol yner contai ned

in the propyl ene-based bl ock copol ynmer particles have

an isotactic pentad fraction of 0.98 or nore. [0012]

The present invention provides propyl ene-based 10

bl ock copol yner particles suitable for obtaining a

nol ded article that has excellent external appearance,
arathasleses- ipropydeasceopel yarar 1§ yidhiy thl@dabﬁf&'@cﬂGSCflbed
resi stance. Brief anation of the Dr FIG. 1

i Jang&Lhetat 18 cIM&%]%El@ct fOnOPtineizg | Itg§t r& @ﬂgatlﬁl and

b B T el B QTR A

T 4, S e o 88 SIS
zﬁr%fgzﬁ@s&emmﬂs BEARIST o PRI aicte, 16 i
BT ol A e o

T k
CRYNTERCHAA! tock OSSR AT Bt soucic
@’&de)ﬁré’évﬁoﬁbbﬁ'm% ¥t andrki rst pol ynerization

ocess In propyl ene honopol yner 5 particles

ar[@(mrp}/l ded yhéqiveRetMRIVER 110 N?@wldege?hy flene-based

second pol yneri zat'i on process in ch an ene -

pridexkensop ogahwrelpamqieedauethbixe dopoloptainmgga molded
prop

et hyl ene ylene to form an ethyl ene-propyl ene
cardigleethab has térecpllenenextarmalhappeapgheseand excels in
honopol ynmer particles.

balance between rigidity and impact resistance.

Brief Explanation of the Drawings

FIG. 1 is a schematic cross-sectional view illustrating
the internal structure of a propylene-based block copolymer
particle; and

FIG. 2 is a schematic structural diagram illustrating a
propylene based block copolymer production system.

Description of the Preferred Embodiments

[0013] The preferred embodiments of the present

invention will be described below in detail with reference to

the appended drawings.

[0014] <Propylene-Based Block Copolymer Particles>
The propylene-based block copolymer particles in

accordance with the present invention are obtained via a first

polymerization process in which propylene homopolymer
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[0015] As illustrated in FIG 1, particles 5 of a

propyl ene-based bl ock copol yner contain a part 1

(referred to hereinbelow as "PP part 1") conposed of

a propyl ene honopolynmer and a part 2 (referred to

her ei nbel ow as "EP 10 part 2") conposed of an ethyl ene

- propyl ene copolyner. [0016] In the propyl ene-based

bl ock copol ymer particles obtained via the first

pq amteciesatire rp v lanmam@p(ﬁgmnmmurgypﬁopzréenenand a
process (referred to_herei nbel ow as block copo
paadandspolymerizatient proeess Epnpawthighi sap mt%ndene -
50 wt. % on the bhasis of the_ tot ght, of the bl oc

c QPR  EOPAYEBET NE RO e &N@mpfblrymﬁélzerigasrﬁylene
2 is, less than 5 .% the | ct resistance o
mﬂnrédpmw 28 to T an; eERicne At copol ymer in

tent Is nore

o hecPres ¢alh AL S hramyTend hogRophi Fhie b hatisTes

S E}Ze[ SiHtishebbed il BIGRIEEPREAETsy & of a

Lﬁff(’?*ﬁféﬁa? LR Spe | ites Cah Bl A ThR! e fefed to
élh‘ffé'lb)év lals, 1 8PP Japdal P'@)W% Hn t whepropylene

fo omrng condltlonsP a§u3|ng an
Mgﬁﬁre’?yaﬁﬁuﬁk larfo férf@disw eH@fetmb@low as "EP
devi ce.

assignnment 1s perfornmed according to M

Kakaigo2 e} calmpokedr ofmareethgiéne Voﬂ)roﬂg erld TOHdBAAET.

Measur enent rmde pr ot on decoupl i ng ul se width: 8
sg@0 B6 Pul se fepetitié onprépsdene-basbdr diledanscopolymer

Zopz?rc')c?cles obtained via the first polymerization process and the
second polymerization process (referred to hereinbelow as
"block copolymer particles"), the content of the EP part 2 is 5
to 50 wt.% on the basis of the total weight of the block
copolymer particles. Where the content of the EP part 2 is
less than 5 wt.%, the impact resistance of molded articles is
insufficient, and when this content is more than 50 wt.%, the
rigidity of molded articles is insufficient. The content of
the EP part 2 is preferably 7 to 48 wt.%, more preferably 8 to
45 wt.%.

[0017] The content of the EP part 2 in the block
copolymer particles, as referred to herein, means a value
found by analysis using ’C-NMR. More specifically, it is a
value measured under the following conditions by using an

AVANCE 600 manufactured by Brucker Co. as a measurement
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Sol vent: m xed sol vent of 1, 2-dichl orobenzene (75

vol . % and 1, 2-di chl orobenzene-d4 (25 vol.% . Interna
chem cal shift reference: tetranmethylsilane. 10

Sanpl e concentration: 200 ng/3.0 m -solvent. [0018]

The standard devi ation of the ethylene contents of

the individual block copolyner particles 5 is |ess

than 7. |If the standard deviation of the ethylene
cobeeits i sPegkal assigronegteas eperfanned i accerding to M.
difficult to reduce the anount of gel 15 produced in

noka&a 20 eitdles MaggosmalernlesdewWalk.i bd, dil 3hé1982).

et hyl ene contents is preferably less than 6 and even
mor e pﬁ\é‘f@%@?’é%@? &n IB'.OtPé?OggFO\iEﬁl%gandard
devi at i gg%ff thl%ﬁgt | ene contents of the individual

bl ock ¢ rtd $45€€-as referred to 20 herein
means acgaj ue rreaﬁgred_ i,n the foll owi ng manner.
Speci fi daISE TSPERLION] & $€Csanpl ed from the bl ock

ES:ﬁ:eé?ﬁﬁgrﬁﬁé*i#ﬁ?@%i’ﬁ?@‘o?@gt‘{ and mording 11 The

FT/1 R a7 e rlﬁi’éeﬁaﬁs@%tﬁa‘%ﬁ; T HealoyobRagghe (75
Pt Us Tt rade I

O gP R R (25 PR 4302 o

rel ati nqriterhh) cRetPFAICORMItYrEferéage: iteefhmethylsilane.
"Pol ymer Anal ysi s Handbook, New Edition", Kinoklniya

Shoten ( le pofechlfutiony 00 mahdlmbaviventar e

prepared and the ethylene content of each sanple is
med)r @Y 5 as Theewtapeihrdbdesiatioat afithd ehylemeomaftents

the 70 neasurenments is taken as the standard

devf daheomdivitdunl blbgkecepodymen pasticlee 5nidi Vessighan 7.

blIofC‘t(hg osriglnﬁgrd ggirtiailtcilo(;lsbf the ethylene contents is equal to
or greater than 7, it is difficult to reduce the amount of gel
produced in molded articles. The standard deviation of the
ethylene contents is preferably less than 6 and even more
preferably less than 5.
[0019] The standard deviation of the ethylene contents
of the individual block copolymer particles as referred to
herein means a value measured in the following manner.
Specifically, a particle is sampled from the block copolymer
particles, and a tabular sample is prepared by heating the
particle to 190°C and molding it. The ethylene content of
the sample is measured using an FT/IR-470Plus (trade name)
manufactured by JASCO Corporation. The assignment of

FT/IR ethylene absorption is performed according to the
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[0020] The ratio (r1A/rIB) of the intrinsic viscosity

rl1A of a 20C xyl ene-sol ubl e conponent of the bl ock

copol ymer 10 particles and the intrinsic viscosity 11B

of a 20C xyl ene-insol ubl e conponent of the bl ock

copolynmer particles preferably is 2.9 to 7.5. [0021]

If the ratio (r)A/r)B) of the intrinsic viscosities is

less than 2.9, a nolded article with desired good | )

exmethad nedasimpgartendd)cdhandopbe dbopphgmeiddescribed in

ad"hesi on between the bl ock copol ymer particles . .

dedtebsmer |Anahysisat Handhoek) BNew Edetipa'si Asinokuniya

Vi scosities is greater th 7.8/, ethylene - propyl ene
PiGHRr (Egrﬂ@scﬁﬁﬂﬁ éé%gi spgpgéatﬁnitﬁgwg is,zp}fnppes are

nol ded arficles, an s aresult, the | ded articles

wricRad 86 B dl6yitef dRtintet Hasihsannlt it mEdsured

greatl,y reduced surface igpagt_sireng .The raf o

(135 AEBSTIHE aDONT nsi A \ﬁcté‘é'éfﬂr i e@g‘u"éaﬁ?’ eﬁﬁbﬂ?e 70

3. e: pr b t . [ . [

obeenbaret Tt kG et ks Bafidpr JOBFRbY, SF the

Xy . | t: .t i i .

A e PBh e AT BRI GRAI B SopdidPr Batticles.

vim’ y is f I I r ;

dl/ g, rrLre pre%(r?g%{tg@ %‘AZ%;"%hgr”gr&g‘gg v{iﬁgﬂs%ygm, of

dl a f u 0 a

207 YR ReRuBLE! ERRRp UneREUBE 1Be bl 6Lk  cRpolymer

S RO gl e ! "ty Pndicdl /ﬁ’sc%sli?‘ génpMbgedy  20°C

article wmth excellent external appeardnce Ran be 5

WW@%-%%%IQBI& W din 'oﬁferfpbﬁitm- blé?k[@%glﬁg{& particles

Vi scosity A'I's excessively high, ge
oghesfer@bl i3 REBUNIS so high that it cannot be

conpensated by inproving the polynerization nethod.

THOGEI b e, thdfuperation(jaigs) of the intrinsic viscosities is
less than 2.9, a molded article with desired good external
appearance cannot be obtained and adhesion between the
block copolymer particles decreases. If the ratio (na/mg) of
the intrinsic viscosities is greater than 7.5, ethylene -
propylene copolymer parts cannot be dispersed uniformly in
molded articles, and as a result, the molded articles will come
to have poor external appearance and greatly reduced surface
impact strength. The ratio (na/ms) of the intrinsic
viscosities is preferably 3.0 to 7.3, more preferably 3.1 to 7.1.
[0022] It is preferred that the intrinsic viscosity ns of a
20°C xylene-soluble component of the particle 5 be as high as
possible.  More specifically, this intrinsic viscosity 1is

preferably equal to or greater than 3.0 dl/g, more preferably
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preferably 15 dl/g, nore preferably 10 dl/g. 10 [0023]

The intrinsic viscosity 11B of a 20C xyl ene-insol uble
conmponent of the particle 5 is preferably 0.8 to 2.0

dl /g, nore preferably 0.9 to 1.8 dl/g. If the

intrinsic viscosity TIBis less than 0.8 dl/g, the

t oughness of nolded articles tends to decrease
significantly. If the intrinsic 15 viscosity is nore

t heaqual dodiorggreaterf thanbdl2tgl/g, andl evrn sopwe yprsferably
tends to worsen. [0024] The intrinsic viscosity 71A .
arequak et arnsgreatersdban y3?r5le|1&errébﬁ'tQﬁh @i Antrinsic
nmean val.ues neasured hy the follow ng nethaod.

SPRECAsIRY | fia 2Sg cgnal 6@k OF o BEFPRRT tg’@rbagt(? cfllig,ape large

lf"f”p' ﬁf;ﬂﬁaerdt%‘fifef'héﬁﬁ;h Laﬁésbfr{; %%'e‘gﬁ%; ?ﬁ's%%%irapﬁgﬁ qan be
15 . . 20C. T . .

oy DA s i et or BYea BISGH PR, a7 NG a Lbi Ufiton IBGERSic
ety Q@Ea%sﬁl's‘%cpﬁgfx%wﬁ%ﬁﬁfﬂ JEuB, 7 gehetafe/in an
20, - L i Di . .
SeEUEE SosBheR, MACTP Sasler BRCLBReRERA by frproving
! nﬂiefWgﬁﬁérﬁiéﬁanﬂmg%ay‘deiﬂf&@%@é, RIRS S Ber Thenit is
I Ntrinsi 0

viscosities (1A, "'n B) of the two I ned

ﬂ;ﬂféﬁﬁ'aﬁﬂ? 1 SRHFY! efloveipi@ fePabbpal®dpg vi scomet er.

s r
The neasuréenent génperature is 135C, and tetralinis

uSEF) 23] t he sofNent in%rid925] VR Aliby! enf, cortfenta of 20°C
the EP part 2 in the block copolyner” particles is 20

t ox pleé-itsotuble dnnpdmint H€ theopaftivke Shis ?fref@f‘alﬂ% 0.8
part 2. If this value is less than 20 wt.% the

0 ghpl s preseay o1 5 digelitmenaiins

arvisdosdtyifjp 1% less than 0.8 dl/g, the toughness of molded
articles tends to decrease significantly. If the intrinsic
viscosity is more than 2.0 dl/g, the flowability of a block
copolymer tends to worsen.
[0024] The intrinsic viscosity m, and the intrinsic
viscosity ng referred to herein mean values measured by the
following method. Specifically, 2 g of block copolymer
particles are completely dissolved in 2 L of boiling xylene.
The temperature is then reduced to 20°C and the solution is

left at rest for 15 hr at about 20°C. The resultant system is
separated by filtration into a solution and a precipitate, and
the filtrate is dried to solidify. The solid obtained from the
filtrate, which is a 20°C xylene-soluble component, and the

precipitate, which is a 20°C xylene-insoluble component, are
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10 poor in external appearance, inpact resistance at
normal tenperature, and surface inpact resistance.

The content of ethylene in the EP part 2 is

preferably 23 to 53 wt.% nore preferably 25 to 50

w.% [0026] The content of ethylene in the EP part 2

as 15 referred to herein neans a val ue found by

anal ysis using 13C-NVR Mre specifically, it is a
viahdévidnallyeddried hat 20A€ nemder nsdubed ipressare. The
measurenment of the content of the EP part 2 in the
blintkinsapovisaosipies (qkess) 0d2ttie Fnomalitainednspoimies are
of the rigisty and the heat 20 resistance of nol ded
ammeebugediusing pnebbhalohdmyviseemeistract 1 e measarement
fraction (nmmm of the PP part_1 in the block
cdpoIpeERtuTEr i9 &Bés"(b,eaﬁdu&tl’@bfbls yisesk as tlcnﬁawb{@st.-
[0028] The isotactic pentad fraction of the PP part 1
ofl0024% part i dihe setiyleare rGourtary H?Efréi'lﬁ reBnpagt vénl ir the

R Lapd)y e ariidlinad TRAEedgom i basis of
| ShLeTTE 8PS WRESERY a1 S, e VISR, P¥gss han 20
oS A TRl SRR GE R G b gyds s SR dent,
VAR PR VAIGE: TR EE PN (), e B il be
P00 ok Seinar Ao PG Siplof A glgnpRoeformal
| tepipetatefie &8 Sitfacd BiffCeesisthheret hTh¥ lcditent of

ethylene in the EP part 2 is preferably 23 to 53 wt.%, more

preferably 25 to 50 wt.%.

[0026] The content of ethylene in the EP part 2 as
referred to herein means a value found by analysis using
C-NMR. More specifically, it is a value measured in the
same manner as that in the measurement of the content of the
EP part 2 in the block copolymer particles.

[0027] From the standpoint of the rigidity and the heat
resistance of molded articles, it is preferred that the isotactic
pentad fraction (mmmm) of the PP part 1 in the block
copolymer particles be equal to or greater than 0.98.

[0028] The isotactic pentad fraction of the PP part 1 of
the particle 5 as referred to herein means a value found by
analysis using '*C-NMR. More specifically, it is a value

measured under the following conditions by using an

10
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Sanpl e concentration: 200 ng/3.0 m -sol vent. [0029]

<Met hod for Produci ng Propyl ene-Based Bl ock

Copol yrmrer > A propyl ene-based bl ock copol ynmer

production system 15 10 shown in FIG 2 is a system

for producing propyl ene-based bl ock copol yner

particles by continuous polynerization. The

producti on system 10 is provided with four

poAYHeNICE: 600 manatfacsured tpp Breskeih € raasias preasiiginent
the upstream side and one cqpol ynerizatjon reagtors

Pedely EiosedPzakorassignanens Asamegiigemegheaccording to A.

Copumel 21calon Miacosnaléqu st Yokt ND- Goriia W973).
a producgt, is transferred successiyely from an
upstrea Urgment my ﬁnﬁrrozglth agggyyﬂm&urt her, the

pol ynmerigation .reactprs P1, P2, P3, and P4 are each
pr ovi def‘égs%wlﬁﬁg' Ig)HéePor suppl yi ng propyl ene

thereto f ) ynmgrjzation reactor PE is

provi dem%ijgp?ﬁgg(%d?& SIf%'suppl yi ng propyl ene and
et hyl enent,eb&F & f §8939] zbnob?e propyl ene- based bl ock
copol ymer ~“production systém 10, a solid catalyst and

propyl engoRFént:CAlk BHOUT IV eTitPRIf € 2QlilchEorobenzene (75

pol yneri zation reactor Pl, so 5 that pol ypropyl ene

Pay61.9h parkdn2 edid urdbditeridld41 (28t /by S%). are

produced theré. The pol ypropyl ene particles are

extract geteenal eheualyall shifittefereaceortePlamethylsilane.
propyl ene and the pol ypropyl ene particles extracted

from t heSpmyydy! eorcentiationt 200 angy 2k mol-sied vend.

continuously supplied to the 10 propyl ene

pdi00R9] zat | or<Methioat foz, Psoducang: iReomdiene-BadeshdBlock

pa(rjtoip%ll;?ngltf grown there. The grown

A propylene-based block copolymer production system

10 shown in FIG. 2 is a system for producing propylene-based
block copolymer particles by continuous polymerization.
The production system 10 is provided with four
polymerization reactors P1, P2, P3, and P4 disposed on the
upstream side and one copolymerization reactors PE disposed
on the downstream side. The polymerization reactors P1, P2,
P3, and P4 and the copolymerization reactors PE are linked in
series and a product is transferred successively from an
upstream reactor to a downstream reactor. Further, the
polymerization reactors P1, P2, P3, and P4 are each provided
with a line for supplying propylene thereto and the

copolymerization reactor PE is provided with a line for
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particles are then extracted fromthe reactor P2
continuously. Then, propylene and the pol ypropyl ene
particles extracted fromthe reactor P2 are
continuously supplied to the 15 pol ynerization reactor
P3, so that the pol ypropylene particles are grown
there. The grown particles are then extracted from
the reactor P3. Then, propylene and the pol ypropyl ene
pasupplen e propotlenct and ¢thyleasctheredt®.are
continuously supplied to the pol ynerizatjon reactor
P4 0@301 hat " t Ha 20thw)| ymr@wlgﬁ@-éaﬁcdm celagk grcapplymer
there, A . honopol yneri zati on pr,ocess, constit uted

t HRrOQBE igdt | swsteans Lih tahe%qigécpaﬁélw, | “pEopteps are
e St el 5 B8 KA G Wgeadiop1, o
: P ) .

Eot r %ﬁﬁﬁﬁxpiﬁh”gigaﬁsiﬁaarﬁg)gtqajﬁg?ﬂzsﬁ?wﬁiﬁﬁ%g&%_e. cgiplyst
et nprRd B THRREY o MG AN ORI Ele [ PRUETS  are
S Sy Lo th
PoLARRIERL SRR Y Rl 05 1eablr BALYTTHER! bPpylen
Pr opy 't?féeP'o?gfsgg)?ﬁlgngﬁﬁ#ﬂcfé@@)dtﬁﬂcf&ﬂq’i’ﬁﬁi the!l Propylene

pol ypropyfFen romtheir upstream

Dol%dl”ﬁﬁie%@ihﬁ%rf §2acPor Pl hfeNebn@n@yaslyengspHed o the
externally supply propyl ene. [0032] Propylene,

et}b\wpﬂben@nd poilgmetiautoon! eneeagrert i cP2s t sansf ehaed the
fromthe polynerization reactor P4 are 10

copd ] ypoossy jese pppareicles toee cgrotwmertheati on r ddnt ogrown
PE, so that a copol yner of propylene and ethylene is
prpaitietes aseddermpexypaotad é’nenpﬁheiItﬂaﬁormﬁscontmuously.
CoJlQﬁle%/lr:eLirégtyilggep;%%est%ei Spolypropylene particles extracted
from the reactor P2 are continuously supplied to the
polymerization reactor P3, so that the polypropylene particles
are grown there. The grown particles are then extracted
from the reactor P3. Then, propylene and the polypropylene
particles extracted from the reactor P3 are continuously
supplied to the polymerization reactor P4, so that the
polypropylene  particles are grown  there. A
homopolymerization process constituted by the
polymerizations in the reactors P1, P2, P3 and P4 is referred
to as a first polymerization stage. The propylene particles
grown in the reactor P4 is extracted from the reactor P4 and
transferred toward the subsequent copolymerization reactor

PE.
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referred to as a second polyneri zation stage. [0033]

The bl ock copol yner particles of the present 15

i nvention can be produced by setting an average

residence tinme of each polynerization reactor of the
first polynerization stage at a specified | ength. The
average residence tine of particles in a

pol ymeri zation reactors: as referred to herein neans

a [3iE] obt ai dedisoynekessdiryg tohexternallghtsupply : prepylene
of the particles accommodated in.the reactor by t he
weledVingl 0@ s at@ ( stARtIngg/ MA3tegial necppiimuously to the
extracted. fromthe react When t he regptor

r. sa . .
I ilh‘_@ﬁ)ﬂnﬁﬁh%fétloﬁol yeeft0dat %cln rea@ts_ortot i eaygpgggqerlzatlon
Qrer%lmd?g?ﬁrﬁi,;h”f‘éenﬁﬁﬁf’Pﬁplélvqa‘%?fFﬁ; YehaR A %'E&g'%gélgﬁ)g@e is
react or the volyme,fl ow rate (it :
ar na Rl siPRTEd qabr Uk xtitBoppishfoRyleds bafticles
P ' ‘%O{?gé};' th i lo\ﬂTgr”aé%{'oﬁ't 95296t always
p?ﬁ%’?n@oﬂ n eea;}gu &%ﬁé%?@atl 35 rezﬁc’t ors ‘E‘ﬂﬁ y
D e T

oIy SRl e v
g[mz e pol PRYY RN & &fc,bg?ﬁdl tRe2 pblypf&pylene

aheously t sumt ot al the average

fgféﬁ@@re% b aRsfedretnér POl YRS padyhistizasidPeattor R4 are
P3, and P4 be 2 to 3.5 hr. By setting the average

rQ%ﬂﬁﬁ@@dél@@upgyémQopﬂwxdogmil&n?bymtﬁ@ﬁtr'e;xxctor PE, so

reactors P1, P2, , and P4 an he sumtotal of _

t hdadvecapolyeser efgerdp ykenevand ethykenafisproehucedédside
ranges, it is possible to sufficiently decrease the .
r gso eprop ylerse dpartiches.i chhis popphyopstieadigrar process 1s

in the propylene polynerization reactors P1, P2, P3,

an¢feared to as a second polymerization stage.
[0033] The block copolymer particles of the present
invention can be produced by setting an average residence
time of each polymerization reactor of the first
polymerization stage at a specified length. The average
residence time of particles in a polymerization reactors as
referred to herein means a value obtained by dividing the
weight (unit: kg) of the particles accommodated in the reactor
by the weight flow rate (unit: kg/hr) of the particles extracted
from the reactor. When the reactor is a liquid-phase
polymerization reactor, the average residence time means a
value obtained by dividing the amount (unit: m®) of the liquid

accommodated in the reactor by the volume flow rate (unit:

m?/hr) of the particle-containing liquid extracted from the
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As a result, the pol ypropyl ene particles which are to
be 15 di scharged fromthe propyl ene pol ynerization
reactor P4 and to be introduced into the
copol yneri zati on reactor PE can be rendered
sufficiently uniformin particle size. [0035] If the
aver age residence tine of polypropylene particles in
each propyl ene polynerization reactor is less than 20
O.reawtprt he pol yneri zati on of propylene tends to
advance |nsuff|C|entI¥ﬂé On the other hand, if the

8

PG 15 e St s gl P e
o0& é{d’éﬁélzaéboﬂhﬁ@a@msoglt]épf%yfﬁf and P4, it is
p°'%q"f'@wﬁiéié”&e&%ﬁé?ﬁzﬁf&ﬁrﬁs‘fﬂ?ﬁﬁﬁ Eistifbernp Iypropylene
averrégmiﬁ%nfe%?%pr Vi ndop BRI 2SI AL A B0 to 2
R ﬁrﬁ@bﬁaﬁ%&%ﬂy Rt f e, SUeft SIS e FRGErage
S%‘sﬁ&%ﬁ e'ﬁnjlé’ %‘i“”t}feh gn?eﬁﬁﬁtﬁi‘?re?ﬁ (%(fﬁeﬁ'lz?2093 and

of "propyléne a vances ssive

p [ to o [

LA e 133’“58% FECIe i @RgR pesRiatfoe fimes of
flt'Heh EoP?‘I’éﬁbr‘lﬁloI%er@i@ﬁﬁh péa@Rirst P1heP2 oPBgdahd P4 and
nol de cles and inproving the operatlon

efthieci amey, tdthli efprhkeravastdgmtrddidence agmdd within the
residence time of polypropylene particles in each

prafiprieenention gdraminges, oit rsepoissible t0. sbffioidnfyhdecrease
nore preferably 0.2 to 1.6 hr. Further, fromthe sane
stthredpesidencs time disteipaitbgn of p@lymmfrey}m tpmrtlcles in
the sumtotal of the average residence tines

pdhepmuep Weneppakymesizationerpaegredl, P2, P3 and P4,
As a result, the polypropylene particles which are to be

discharged from the propylene polymerization reactor P4 and
to be introduced into the copolymerization reactor PE can be
rendered sufficiently uniform in particle size.

[0035] If the average residence time of polypropylene
particles in each propylene polymerization reactor is less than
0.1 hr, the polymerization of propylene tends to advance
insufficiently. On the other hand, if the average residence
times are longer than 2 hr, the residence time distribution of
polypropylene particles broadens, so that the obtained
polypropylene particles tend to become uneven in particle
diameter. Further, if the sum total of the average residence

times of polypropylene particles in the polymerization
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15 pol ynerization reactors P1, P2, P3, and P4 be 1.7

to 3.3 hr, nore preferably 1.9 to 3.0 hr. [0037] The
average residence tinme of the particles in the

copol ynmeri zati on reactor PE may be determ ned
appropriately according to the application of the 20
manuf act ur ed propyl ene-based bl ock copol yner

particles. [0038] The reason why the average

r esiagéate tBhe P2,t hB3, copnd y4i Zat | bess eﬁganr ?E hyy the
be determ ned appropriately whi]e the_average

r o lgenesizatien pf preppenerdentdst rt'@nadvaas}ﬁgi%SlPﬁﬁCieﬂﬂ}’-
P2. P3, and P4 nust be determ ned.i.n fhe nanner 25

dddar the othesvhand, tdcths syanttatabdsi lesger $hag gt-édhrs the
to the activity of the . solid,catal yst descrihed

b A mEB 44090 of Promy InesadaNRe s EE T Sl age that the

COTIRHEIR SO TR U SO AL epCE v oyt of PP

of zfrcfl nmerization of propylene, so that pol ypropyl ene
papr i'ctes are fornmed. On 5 the other hand, in the

| for m t ' | in
§g.gfqo %yngo ymer igay O{tg%g;ﬁg%g@géﬁgggg Fifthe Wd&eme the

r conponen

DRG0 A LR fof BRAL I 3ePafRcled MY ifroving
hqmp%n%é‘?iﬂiéﬁt ié?ffiéi%%fdg}ﬁorit apg pheferdeauant thk0 average

copol rization reaction. [0040] At the stage of

prreRydeneehaimechy polyvinidpyledd ipatidelsyimréeaehipropylene
stage), the activity of the solid catalyst is higher,

i enien a0 o Y13 o preseniy 0.2

cdapol yrter hrat i diunthen, odfybane thad sarmy| etendpisrid as the
foregoing, it is preferred that the sum total of the average
residence times of polypropylene particles in the propylene
polymerization reactors P1, P2, P3, and P4 be 1.7 to 3.3 hr,
more preferably 1.9 to 3.0 hr.
[0037] The average residence time of the particles in
the copolymerization reactor PE may be determined
appropriately according to the application of the
manufactured propylene-based block copolymer particles.
[0038] The reason why the average residence time in the
copolymerization reactor PE may be determined appropriately
while the average residence times in the polymerization
reactors P1, P2, P3, and P4 must be determined in the manner
described above in the present embodiment is related to the

activity of the solid catalyst described below.
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pol ymeri zation stage). Accordingly, a certain
difference in residence tine tends to cause a
significant difference in activity anong

pol ypropyl ene particles. Therefore, the average
residence tinme should be specified as described 20
above. Meanwhile, at the stage of copol ynerization of

propyl ene and et hyl ene (second pol yneri zation stage),
t {032} i vi t y Iof theefisst ipblyanerizatiags stags ‘Pé\kgﬁe@,fesent
so that_the copolynerizatign reaction advances

caphodiment,  opr9pylaner polysehy FONADRRERG STOWS

bl ock copol yner _having a 25 highl ni f orm T
QIO Aot idepﬁ%%ﬁé &%t%nfeéﬂﬁngop Bpbypisgization of

PSR TosRSa Sl PN B (finea. On
T rBeE o ' bR AR b Wihetiption saee, o
S TBAYIGh Lol B cpelh by, v that
CHAYPTerd M det b1 g kf@o}%ﬁl)‘?ﬂgﬁréo FORHRRD! Y B g2tk oRolid

e copol ymeri zaf on pyl ene and ethylene is

'eéat%?gét pﬁg%g%ﬁiﬁﬂfés it jips prigggired @t thgropylene

propyl ene rization and the copolynerization

ofh PRRAYO BAR R GbRY | eneditionar ri esh@ut thelO témbsequent
t he wei'ght” of . t he propyl ene-based bl ock copol yner w ||
besepel yimeddPation’/PedOtiomart s by wei ght (nore

preferably 20,000 to 40,000 parts by weight). [0042]

| f{t0%0 hnount Af thee stagey odnprbayddnbl homopedynyesization
produced for 1 part by weight of the solid catalyst

15 fisstl poéymmnzaslcﬁocstpgngs the aetigity of the goladocatalyst
of solid catalyst residue remains in the produced , .
prispyhigleehadad other words, the propylene polymerization

reaction rate is greater, than that of the stage of

copolymerization of propylene and ethylene (second
polymerization stage). Accordingly, a certain difference in
residence time tends to cause a significant difference in
activity among polypropylene particles.  Therefore, the
average residence time should be specified as described
above. Meanwhile, at the stage of copolymerization of
propylene and ethylene (second polymerization stage), the
activity of the solid catalyst has been lowered, so that the
copolymerization reaction advances comparatively slowly.
Therefore, a propylene-based block copolymer having a
highly uniform distribution of ethylene content among

copolymer particles can be obtained even if the average
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bl ock copol yner, so that the color tone or long-term
stability of the product tend to degrade. On the
other hand, if the anount of the propyl ene-based

bl ock copol ynmer produced 20 exceeds 70,000 parts by
wei ght, operational deficiencies tend to occur; for
exanple, it may becone difficult to control the
tenperature inside the polynerization reactors or, in
aregédepha§ﬂnpbugnnwﬁSafﬁﬂﬂcﬂbﬁctor, t he copol yner

particles cone to have poor flowability due t
i lOEE i n wdngthe @resgat %@Wﬁﬁ%ﬂ;ﬁ& 1Ha$ tpfaofsgred that a

[1_%043] engn%sa_c&%ﬁieg  gobR 9&&&%’£Zﬁﬁg%%ﬁiiﬂpb%§§>kecified
D AL PSSO STAPLEAI Sheciially,
05, T LD BB, DtNRP Mo e
il AR SHP e yegpion o
PSR “anf LBSHERE T MEChe N1 phek By eight, it s
CHrlfettedokhdt CA@! prbpyieaen Hamdiolhetfinitione and the

I n"polyneri zation“can be used in the

r ' hdechybeiabescarried out
Pnﬁg?ﬂ@?%aﬁ%ﬁ of }ﬁ;’tﬂ)(;%leqﬁe@ dséf%( Bestcarried out so

solid catal yst tai ned by ringing a solid

cathaitysiie ew?mmf tleatmiop yied-basiedTb ] 66knegpediynmer will
a hal ogen and an el ectron donor, an organoal um num

c dvgoontt diydderto, 740004 perdst byn i (oo maetferably

'"26,000 to 40,000 parts by weight), o o VS
[0042] If the amount of the propylene-based block
copolymer produced for 1 part by weight of the solid catalyst
is less than 15,000 parts by weight, a large amount of solid
catalyst residue remains in the produced propylene-based
block copolymer, so that the color tone or long-term stability
of the product tend to degrade. On the other hand, if the
amount of the propylene-based block copolymer produced
exceeds 70,000 parts by weight, operational deficiencies tend
to occur; for example, it may become difficult to control the
temperature inside the polymerization reactors or, in a
gas-phase polymerization reactor, the copolymer particles
come to have poor flowability due to increase in weight of the
copolymer particles.
[0043] As described above, the propylene-based block
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conmponent is referred to hereinbel ow as a catal yst
conponent (A). 20 [0046] A catalyst which is

generally called a titani um nagnesi um conposite

catal yst can be used as the catalyst conponent (A,

and this conponent can be obtained by bringing a
titani um conpound, a magnesi um conpound, and an

el ectron donor, each described below, into _contact 25
wicdpekomest pmnodiyosd 7in Exbeppeesent t mbo dimeatpdafishigh
that can be 18 used for the preparation of the
catnifpsmidympoferethylens neondent; (distrihuidppouageong  the

ted b f I Ti X4 R ] .
i e Sens Rl i Abb Ao gE b ipymolded
T PR e T Sl T can be
t et rahal ted tjtani d h titani
¢ e IR E Pt Ogenat ed &l Koxyt i tant um compounds

th e : ; q : ; ;

A4, SO SRS IR T e (BT REAATU the
SfsiAncHE Aishhor¥AL{gHyl upndl PhOT K, agitd P4, and the
i*out’oxyt1tanrum dichlori de;’ nonbhal ogenated

Glotnkrizb fesbun e ey 1 e preleny dioriiment

t &l A& QBEdriBBHUBR ERPOUNds such as

tetraet hoxytitani um and tetrabutoxytitanium Such

t i[Oy 3 15 §ulpaupdsalmt be used solely or in

conbi nations. [0048] Exanpl es of magnesi um conpounds
that carbdkid vaealysts khewnejmrthtd artofhathareasaitahle for

conmponent (A) include magnesi um conpounds havi ng a

majredsn (po lgameoization can be used in the present emgbodiment.
Examples of such catalysts include solid catalysts obtained by
bringing a solid catalyst component containing titanium,
magnesium, a halogen and an electron donor, an
organoaluminum compound component, and an electron donor
component into contact with each other. The catalyst
component is referred to hereinbelow as a catalyst component
(A).
[0046] A catalyst which is generally called a
titanium-magnesium composite catalyst can be used as the
catalyst component (A), and this component can be obtained
by bringing a titanium compound, a magnesium compound,
and an electron donor, each described below, into contact

with each other.

[0047] Examples of titanium compounds that can be
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bond or a magnesi um hydrogen bond and bei ng capabl e of

20 denonstrating a reduction activity, or nmagnesi um
compounds that have no reduction activity. Specific
exanpl es of magnesi um conpounds whi ch can denonstrate

a reduction activity include dial kyl magnesi um

conpounds such as di net hyl magnesi um

di et hyl magnesi um di but yl nagnesi um 25 and

buisgdt Kot mibeepueparatign mafnddiauncatalysé compongnt (A)

such as butyl magnesi um chl oride; al kyl al kgxyjragnesi um
19n¢dngsundidagigm asﬁimlﬁifﬂﬁ)xfﬁﬁﬁ%pﬁﬁa agg a  formula

Ely ?dcﬁﬁ??ﬁ%@éﬁﬁ%é%bﬁ%&%%%ﬁh%&h%%@g‘é_%Pp having 1
R B R B R0455H kA AR nid o mamoer
§?ﬁ%§i§fﬁ£éaﬂﬁbf§ﬁé g 4001 vi ¢ § Bk g e XAmBIEE  include
di%ﬁ*%?@gg?@n%tm“mgg:fﬂQOﬁﬁ% A3ucPINS! Hanium

ynagnesi um € conpounds such as

J . t (
CRAPRETSRS: MR SR AEC SBKTIINARIR ébmpounds such
d'egg ‘éghbszgami% GRERPSFIdS aﬁahbmosi'gﬁﬂawmqme@hmme;
an | but'o a

xymagnesi um and nagnesi um Car boxyl at es

sugthA® getedsi uRihiloRyei tapduionesompaindsat esuch  as
Such magnesi um conpoundS whi ch can denonstrate no

r edfiethox yitbtaeiumi dichiride sydtdidnitoedytitananviadiehboride;
when the catal yst conponent (A) is prepared, by a
knomemolealogeiated nrgadsoxpticanpoondcomipsiunds such  as

denonstrate a reducin activity. [0049] Exanples of .

eltefi:cﬂmv{yitimanisunhach%@ﬁd@e add tridutoxytitanium chloride;
and tetraalkoxytitanium compounds such as
tetraethoxytitanium and tetrabutoxytitanium. Such titanium
compounds may be used solely or in combinations.
[0048] Examples of magnesium compounds that can be
used for the preparation of the catalyst component (A)
include magnesium compounds having a magnesium-carbon
bond or a magnesium-hydrogen bond and being capable of
demonstrating a reduction activity, or magnesium compounds
that have no reduction activity. Specific examples of
magnesium compounds which can demonstrate a reduction
activity include dialkylmagnesium compounds such as
dimethylmagnesium, diethylmagnesium, dibutylmagnesium,
and butylethylmagnesium; alkylmagnesium halide compounds

such as butylmagnesium chloride; alkylalkoxymagnesium
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20 the preparation of the catal yst conponent (A)
i ncl ude oxygen-containing electron donors such as
al cohol s, phenols, ketones, aldehydes, carboxylic
acids, esters of organic acids or inorganic acids,
ethers, acid am des, and acid anhydri des;
ni trogen-contai ning el ectron donors such as ammoni a 25
conpounds, am nes, nitriles, and isocyanates; and
orapmipoutads d hafuates. Asong bnéyketdlaxymagnesios; and
inorganic acid 20 esters, organic_acid esters, an% )

f hydride.

etaléyd magnpsivier haulrigessepchr @se sy lmaghesidin
CaRer E%‘f{p@strate a

| P R AE IS B or GO KD (TRIFD "~ CaRer

{ Gedbicame 3R tH MY RonyaFdgdh g bpRRAr CopmpIeKes with
o RN R R hpecosappBrftthy o SBeclfls’ “SBFRE  of
¢ aDPBREIBRY o P mSLRES, A v Y @ehGtate no reducing
TP PRE08 o Rt ALl BB 49 such o
i e

et ri h ' - i il a .
8P g | e, oty magncsi

t eyiloridy! bihidebhesx ymaghesAnth chbdkdedi didoxsithagesesium

such as di net hyl di ret hoxysi | ane, .
diggdaypadings hoxysiigine, disbut yl diethioxoxysigresum and
di i sobut yl di met hoxysi | ane, '
didibartoxyunpigtiesetoxysnd aneagnesium carboxylates such as
but yl met hyl di met hoxysi | ane, butyl ethyl
dimegmesiuim antauradet - pang| nenaghesiwihoxstaarate, 20 Such
di met hyl di et hoxysi | ane, di et hyl di et hoxysi | ane, )
magnesium compounds which can demonstrate no reducing
activity may be synthesized, in advance or when the catalyst
component (A) is prepared, by a known method from
magnesium compounds which can demonstrate a reducing
activity.
[0049] Examples of electron donors that can be used for
the preparation of the catalyst component (A) include
oxygen-containing electron donors such as alcohols, phenols,
ketones, aldehydes, carboxylic acids, esters of organic acids
or inorganic acids, ethers, acid amides, and acid anhydrides;
nitrogen-containing electron donors such as ammonia
compounds, amines, nitriles, and isocyanates; and organic

acid halides. Among these electron donors, inorganic acid
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di but yl di et hoxysi | ane, dii sobutyl di et hoxysi | ane,

di -tert-butyl di et hoxysi |l ane,

but yl met hyl di et hoxysi | ane, butyl ethyl diethoxysil ane,

and tert-butyl net hyl di et hoxysilane. [0051] Preferred
exanpl es of organic acid esters 25 include nono- or

pol ycarboxylic acid esters, such as aliphatic

carboxylic acid esters, alicyclic carboxyli¢c acid

et4LES, anganpd agidnestessc ansbrihers aee prefesred.

Speci fic examl es, i nclude nethyl efate, ethyl .
ad&0R@] net hfirefesisdnsrampl ey olor PIEHARIS ~ acig esters
butyrate, ethyl valerate, thyl acrylate, .ethyl

2dplade, silikgn maompopnds, EHASeHlRdoabs  fut fomnula
benz qat thyl tagl uat.e, ethyl toluate, ethyl
aﬁ?s&a‘é,%%igg-hyl » W& Hat ef,{ di b‘iﬁWlesgﬁéﬁi net e, monovalent
di,et onat di VI I i
aitbYpe A Gt ouf ke 1 T8 30T b dh BEbiS o Wdrogen
it atied i al8hi K : i
anag%gﬂr slgbl}.g ;’I?Egﬁbﬁglqa?@)ﬁb?&l gfrlF gldsp &afn%%%rmﬁl%igr%avmg
u ur ' i faaC XY i j : aspy < 4.
g ol R U R R T g i

a hC ' rs; v argich
pﬁ%%g?ii%baci%gdaqg?gfer éﬁaﬁgiofzf&éxﬁgéﬁgfgé?gghﬁer SS'TUC as

| netpsinedhalxioil s beretriethoxiiten €] ey lteetdtautoxysilane;
di butyl ether, diisobutyl ether, dianyl ether,

didlkgdesilal Rokersilamedy! sudlyl eaher meehiytrinsethoxysilane,
ether, and ethyl isobutyl ether. Preferred anong them
arethdilbrityétleokgsilamed di i soanyl et hebutybuossiethoxysilane,
Exanpl es of organic acid halides include nono- 20 and,
pdisp g&taymeatgrwtyasﬂanedes such dertxbusyitiimmethoxysilane,
carboxylic acid halides, alicyclic car boxy{ ic acid |
hanetbyltraathex yadane, ethyltriethoxysilane,

butyltriethoxysilane, isobutyltriethoxysilane, and
tert-butyltriethoxysilane; and dialkyldialkoxysilanes such as
dimethyldimethoxysilane, diethyldimethoxysilane,
dibutyldimethoxysilane, diisobutyldimethoxysilane,
di-tert-butyldimethoxysilane, butylmethyldimethoxysilane,
butylethyldimethoxysilane, tert-butylmethyldimethoxysilane,

dimethyldiethoxysilane, diethyldiethoxysilane,
dibutyldiethoxysilane, diisobutyldiethoxysilane,
di-tert-butyldiethoxysilane, butylmethyldiethoxysilane,

butylethyldiethoxysilane, and tert-butylmethyldiethoxysilane.
[0051] Preferred examples of organic acid esters
include mono- or polycarboxylic acid esters, such as aliphatic

carboxylic acid esters, alicyclic carboxylic acid esters, and
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carboxylic acid halides. Specific exanples include

acetyl chloride, propionic acid chloride, butyric

acid chloride, wvaleric acid chloride, acrylic acid
chloride, nmethacrylic acid 25 chloride, benzoyl

chloride, toluic acid chloride, anisic acid chloride,
succinic acid chloride, malonic acid chloride, 22

mal eic acid chloride, itaconic acid ch|oride, and
praneanagi casiarboxyloe i seid Rséers.r edperificteeamples include
aromati ¢ carboxylic _acid chlorides such as benzoyl
cHRGFhYL, acHiate, aethybhiasatase, aaethh npropigaage, ethyl

HE TR PO
RS BRI o) S
COm0R, &1 AT AR PR BBty
P UL TR R 1, s
Cgrﬁlp‘ﬁil‘bﬁgté‘ SO&irﬂfz?ﬁweshiﬁl?e%?é‘}’ou&%@fglaﬁ drﬁgn'l@hﬁéé diethyl

ound of a so magnesi um conpoun

eliggEpAALEONAibhty T I AdicRh ate! daethypnbwfha@%rgv)@,u Kiii-@f-butyl

a tltanlun1conpg%nd and an el ectron donor.

e iathlate Witd diisobwitd] "phtlesiate corpefieetedneng them

li'quid titani um conpound are caused to react in the

pragengasatfurated eglipbationearbeaylbat achd wmsterseduch as
solid 20 titaniumconposite is precipitated. (4) A

nanleotabyylve cacidheesteast iaod pphéhaticotaciidheestearg such as

?}slilgggién]é)c’id(ézgferg: a(n3 eivsénf umr(t)Pg rprterfS?;:éj avgif:t Bh?halic acid
diesters,
[0052] Examples of ethers include dialkyl ethers such
as diethyl ether, dibutyl ether, diisobutyl ether, diamyl ether,
diisoamyl ether, methyl butyl ether, methyl isoamyl ether, and
ethyl isobutyl ether. Preferred among them are dibutyl ether
and diisoamyl cther.
[0053] Examples of organic acid halides include mono-
and polycarboxylic acid halides such as aliphatic carboxylic
acid halides, alicyclic carboxylic acid halides, and aromatic
carboxylic acid halides. Specific examples include acetyl
chloride, propionic acid chloride, butyric acid chloride,
valeric acid chloride, acrylic acid chloride, methacrylic acid

chloride, benzoyl chloride, toluic acid chloride, anisic acid

chloride, succinic acid chloride, malonic acid chloride,
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conpound or an electron donor and a titani um conmpound.

(5) A nethod by which an al koxytitani um conpound is

25 reduced by an organi ¢ nagnesi um conmpound such as a
Gignard reagent in the presence of a silicon conpound

23 having an Si-O bond, and the obtained solid product

is treated wth an ester conpound, an ether conpound,

and titanium tetrachloride, (6) A nmethod by which a X
sanadejr agidtchlnradecdtagont actdahgrade; aad phthalic acid
compound wi th an organomagnesi um conpound in . the )
pratloridect Preiferedh amogndhem aake | prematissashexylic

and an ter,  conpoynd i,s treated by.successivel .
AciiRgchlnTidaR SU6N ah @méeyi&iﬂaah@eaﬁafm asidrehloride,
tetrachl ori.de and then.an organic acid hal ide . .
cmd Al aod ¢afprAe- ¢ r Br b der [ Bectad ig phthalic
treated, With a mxture of an ether conmpound and
tiatcérqeﬁm’é]tdreachl oride or a mixture of an ether

el a |
COMBAE: () ﬁ%ﬁ???\g%&%éﬁvﬁegﬂ?&l%?%%@_ﬁei?al‘ﬁ%fo%chTSng
T Eatal R o e E0E ™, ¥ ought i nt o cont act

al Gge: ¢ [ i's brou _
o Dot ord [ elrranta oy WPAich ¢ UAHld ImERHRIim Bgdpound

meghed %Méﬁhcémgﬁﬁﬂi WP gakia®hesiu@r ¢ampoudd and an

acid and a nmagnes compound such as an
alddexyragndshon i edusadito rebot ovifiac preclipatating agent

el ectron donor and a titanium conpound after or
befrod ehemetteatetd witha dithalingerampgayemr. with a titanium
compound and an electron donor.

(2) A method by which a solid magnesium compound or
a complex compound of a solid magnesium compound and an
electron donor is treated with a titanium compound or a
titanium compound and an electron donor.

(3) A method by which a liquid magnesium compound
and a liquid titanium compound are caused to react in the
presence of an electron donor, so that the obtained solid
titanium composite is precipitated.

(4) A method by which the reaction product obtained
by method (1), (2), or (3) is further treated with a titanium
compound or an electron donor and a titanium compound.

(5) A method by which an alkoxytitanium compound is
reduced by an organic magnesium compound such as a

Grignard reagent in the presence of a silicon compound
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(9) A nethod by which the conmpound obtai ned by any 25
of the nethod (1) to (8) is treated wth a hal ogen, a
hal ogen conpound, or an aromatic hydrocarbon. 24
Anmong t hese nmethods for preparing the catalyst
conmponent (A), nmethods (1) to (6) are preferred. These
preparati on nethods are usually perforned under an

inert gas atnosphere such as nitrogen and argon. 5
[ dobGing ant Se-Qrizpadatanchtbe qhtalna%asqbd pmauﬁéns treated
(A), . the titanium conpound, silicon conmpound, and . .
esveth abnpsigid cemappuader apl ¢theedcampound, ngnd titanium
di ssolved qr, diluted wth an appropriate sol vent.
Exgttadslosdeui t abl e sol vents include aliphatic

docane: (PornHEThod dohrBBisheBc AL STQRHEE ‘shffiihed by

i) £ Eieanithe  SOHBIRE hur SefLPreaR iAgnesivm

ey 01 B P p B o  sitico

pr&fﬁ&ﬁ:{dﬁ’@ éﬁdt%‘? éﬁg?l %’&nr}%’ﬂﬁﬁnfs”ttréft)ed Hn\g%uccessively
a of ~tHe Teductio

t enperatur e usi ng an or ganonagnesi um

COMROI! 1o MBMRWIY ~GP Ca® EPffer MeofhbBYrtd 2BMRP! fitanium

easi ng the catalytic activity savi ng the

c ; a Yab Rl 1RAGIEO dd, and
custradioniTAgENeS gl ipalyat AR ORpokd, n

pahiced tHe freatedli sdlithprodugarignaeatsd uwitlormenixture of an
added dropwise is not particularly limted, it is

Lot oupings d Scvmint (adahloriiegamimimof n
peethernmed canpaumatpertitamiannf pOCachlepalz and an ester
compound.

(7) A method by which a reaction product of a metal
oxide, dihydrocarbylmagnesium and a halogen-containing
alcohol is brought into contact with an electron donor and a
titanium compound after or before treatment with a
halogenating agent.

(8) A method by which a magnesium salt of an organic
acid and a magnesium compound such as an
alkoxymagnesium are brought into contact with an electron
donor and a titanium compound after or before treatment
with a halogenating agent.

(9) A method by which the compound obtained by any
of the method (1) to (8) is treated with a halogen, a halogen

compound, or an aromatic hydrocarbon.
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25 [0057] In the preparation of the catal yst conponent
(A), a porous substance such as inorganic oxides and
organic 25 polyners may be used during the reduction,

so that the porous substance is inpregnated with a

solid reduction product. The porous substance

preferably has a pore volune of equal to or higher

than 0.3 nmL/g at a pore radius of 20 to 200 nm 5 and

has an Amemg pdrasecl melhods efosr prepadog nthe catalyst

i A i~ o
pdpsses HbeRS hnob klTate i a o e
cs @ay-a)ﬁssge S{S&}F% "HaP D @2?@% - poi yety

cIMTIEN: polihs RrEpALEHioat b 4Be AENFR Rqmponent (A),
oo aftatlifan gt BuREouRENT SR COR0 KOThpRAY, | and ester
égicgrtgﬁ%ipy &'ﬁtﬁm%'bgggt%&&%ﬁ%ﬁ’ E‘éggga@fgsolved or diluted

ene. por ous su ances,

r I ' nt an t hy1
ggﬁgﬁ?ﬂ@&ﬁ%@t? ARARRnt, aNE xS HeEe of duiidble solvents

0058] The catal yst conponent (A)

ﬁﬂhd@ﬁd@oryﬁthatﬂic | Ay@rokerben® ofueh pragpdhyxenezetieptane,
catal yst containing a solid 20 catal yst obtained by

paormerd,zand devamld; aronmitiof hgdrokcatbonsr sucht as toluene
supplying to the polynerization. The prepolynerized

catrd yxtyleny; baliefehicehydrocadiome! suchs as cyclohexane,
"prepol yneri zed catal yst conponent”, and the

pahgtkeyl zyélehexdne, amd desadimy anid etber compamends such
her ei nhel ow as 25 "prepol yneri zation." The anpunt _of

t e oldikthydubgrited dtjbu%/yl ether, diisoamyl ether, and

tetrahydrofuran.

[0056] In the preparation of the catalyst component (A),
the temperature of the reduction using an organomagnesium
compound is usually -50°C to 70°C. From the standpoint of
increasing the catalytic activity and saving the cost, the
temperature preferably is -30°C to 50°C and more preferably
is -25°C to 35°C. While the time period during which the
organomagnesium compound is added dropwise is not
particularly limited, it is usually about 30 min to about 12 hr.
Upon completion of the reduction, a post-reaction may be
further performed at a temperature of 20°C to 120°C.

[0057] In the preparation of the catalyst component (A),

a porous substance such as inorganic oxides and organic
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the prepolynerization is usually 0.1 to 200 g per gram
of the 26 catalyst conponent (A). A known nethod can
be used for the prepolynerization. For exanple, the
prepol yneri zation can be inplenented in a slurry
state by supplying a small anmount of propyl ene and
using a solvent in the presence of 5 the catal yst
conmponent (A) and an organoal um num conp

ERolimsTsfmayl hentse d duramg éhﬁoredlm@tlon,osuc;] ?hat the porous
R e ST U SN Sa U ESE Buce
e A S e SRRSO P A BIREER equa
PO BiEHeH yoANs DAL Eau PomtereaerRt 20 5 300 nm
500, Mseratt apryraleo e TEle “BlARel S Hhetoaify wm.
¢ kBT o, BESPIRECkobShindre Rl BORtes, Follude) sion,
oAl MEER [ 103 R ARG PEbtflens Biilks, Gfereof.
LR e PO e PRy A B Py e i Dased
D O B T e et o o Y

usrshzen é he qupelhmeel | zpiolgfatsyhicef eesidry-badddt o porous
400 nol, nore preferably 0.02 to 200 nol, even nore

prpdlamabry sOch3 a9 pody(ethyleracmilate), tmedhylmasrylste -

contained in the 25 catal yst conmponent (A). A chain

t iivdhal hgomensucopal ymenr gudiy (mgthyrlsanpthaeed ata), and

tr;ge?fl)e/fmn%g?fl;g%tdia%g' - divinyl benzene copolymer; and
polyolefin-based porous polymers such as polyethylene,
ethylene-methyl acrylate copolymer, and polypropylene.
Among such porous substances, preferred are SiO,, Al,O;,
and styrene - divinyl benzene copolymer.
[0058] The catalyst component (A) may be converted
into the form of a prepolymerized catalyst containing a solid
catalyst obtained by polymerizing a small amount of an olefin
prior to supplying to the polymerization. The
prepolymerized catalyst may be referred to hereinbelow as
"prepolymerized catalyst component", and the polymerization
of a small amount of olefin may be hereinbelow as
"prepolymerization.” The amount of the olefin subjected to

the prepolymerization is usually 0.1 to 200 g per gram of the
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27 [0060] The prepolynerization tenperature is usually
-20C to 100C, preferably 0 to 80C. The

prepol ynerization tine is usually 2 mn to 15 h.

[ 0061] The organoal um num conpound conponent used 5

in the preparation of the solid catal yst has at |east

one Al -carbon bond in a nolecule, and typica

compounds can be represented by the follqw ng

f oatalyst cempovemh (ABR6AA GnowrRenetbodnean; heryspd for
ingzgendently in each occyrrence a_nongval ent .
hyiCo PAEBOMY F1IBaKEAM ng HOT $XRTBR Borthg: PrEPOVYmerization

G i @ i o
ameyl B B  Gay Lend AREN ST la SPIERRT P InE" Bifsepce of
2r&|5ﬁ23§33%11}%%¥<n ’%@ﬂv}m@féﬁﬁ%ﬁgﬁﬁh%&a dgrmlg%&éldmnum
trdﬁjni%il}ﬁé(:fm n“”E%c‘é‘iﬁg?e;sr k;{;fet Eéﬁ@éx‘ffﬁq%ﬂﬂ@ﬂgle for the

trii’s al um ndm al um num € such as

di ' - Dy dyd il I ]

U HEL R B SR ngs dgRid I dFbeafBons such
diff ?}f‘o@idﬂ@_,n%@tﬁﬁ'e‘?ri's%ﬂﬁ%e@ sfbah¥! dsbipletitine, hexane,
chloridé; mxtures of trialkylal um num and

di}?éﬂfbdrﬁé,um pwthneal i aadsucheyasicheratiey e dhert  aromatic
triethylalum numand diethylalum num chloride; and

allkyd e cabomes shedh as Beneenaetdnyd ditalluemeaneamdd liquid

tetrabutyl di al unbxane. Anong such organoal um num

cprupylene .t riMikphsduifnewo @r agore such solvents may be
used. The concentration of the slurry in the
prepolymerization is usually 1 to 500 g, preferably 3 to 150 g,
in terms of the weight of the catalyst component (A)
contained in 1 L of the solvent.
[0059] The amount of the organoaluminum compound
used in the prepolymerization is 0.1 to 700 mol, preferably
0.2 to 200 mol, more preferably 0.2 to 100 mol per mole of
titanium atoms contained in the catalyst component (A).
The prepolymerization may be performed in the presence of
an electron donor, if necessary. The amount of the electron
donor used in the prepolymerization is preferably 0.01 to 400
mol, more preferably 0.02 to 200 mol, even more preferably
0.03 to 100 mol per mole of titanium atoms contained in the

catalyst component (A). A chain transfer agent such as

hydrogen may also be used in the prepolymerization.
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m xture of trialkylalum num and di al kyl al um num

hal i de, and al kyl al unbxanes are preferred, and
triethylalumnum triisobutylalumnum a mxture of

tri ethyl alum numand diethylalum numchloride, and
tetraet hyl di al unoxane are 5 nore preferred. [0063]

Exanpl es of electron donors that can be used for the
preparation of the solid catalyst include

o0 ont ai Aing prepolymerigationsutemperatyseols, usually
phenol s, ket ones, aldehydes car boxylic aC|ds esters
of-241dani ctoaci dOOLLC pr pme feeably aciOds, tet he¥@%Cacid The

am des, and aci d anhydrides; nitrogen-containing
el preqpaly Montzatienctime ianmraldy Zanpodeddy fani nes,
nitriles, and isocyanates; and organic m@id halldes

Elich el dhe mg@mﬂﬂlgmm@ngsﬁmpa@ cesnppaent used
organic acid esters, are ef erred.
[G@64t]hq3r1é?f‘d?ﬁ‘@$1@¥3ar?3ln é%leofsqlﬁé sabLyst ba Soseb,least one
[ ude.silicon,co oun res ed by a fornul
ROl sy Pandad: & mowsoriEy 8BEnHES| cRlefentefindls; gan be

each _occurr ovalent drocar bon group havi ng
1rte@rsaen$ SR The HIEw yfa?%&el%%atom RLO 15

I ndependen n 20 each occurrence a nonoval ent
hydrocaﬁgdﬁ‘%y&uﬁ having 1 to 20 carbon atons; nis a

nunber i pe< 4. Specific exanples
i ncl udeS@1 ]il upgx;./lgﬁ ane, butyltrinethoxysil ane,

te&he?éiﬂ 'Rﬁ@ﬁﬁ@é‘ﬁrﬁé@ﬂyyﬁi 'e%?l ggcurrence a monovalent

di cycl opent yl di net hoxysi | ahe

Cxplorsaisipgan i, Koo apg atms ¥ i
r dpidegatidently iheegshayeduirenod a: halogen atom, hydrogen,
or an alkoxy group; and R®> R® R’ and R® are each
independently a monovalent hydrocarbon group having 1 to 8
carbon atoms. Further, m is a number satisfying 2 <m < 3.
[0062] Specific examples of the organoaluminum
compound component include trialkylaluminum such as
triethylaluminum and triisobutylaluminum; dialkylaluminum
hydride such  as diethylaluminum  hydride and
diisobutylaluminum hydride; dialkylaluminum halides such
as diethylaluminum chloride and diisobutylaluminum
chloride; mixtures of trialkylaluminum and dialkylaluminum
halide such as a mixture of triethylaluminum and
diethylaluminum chloride; and alkylalumoxanes such as

tetracthyldialumoxane and tetrabutyldialumoxane. Among

such organoaluminum compounds, trialkylaluminum, a
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R'" I R130CH2-C-CH2-OR14 R12 wherein R11 to Rl14 are
each independently a linear or branched al kyl group
having 1 to 20 carbon atons, an 5 alicyclic

hydr ocar bon group, an aryl group, or an aral kyl group;

R11 or R12 may be a hydrogen atom Specific exanples

i ncl ude di butyl ether, dianyl ether,

2, 2-diisobutyl-I,3-di net hoxypropane, and ]

2 1pinteye lodplmalk y sl animem andydralksdeluntmooeeplide, and
Among such el ectron donor conponents, _orgaposilicon .
cotkylademexancent @deby prefermeda #dr1881§ aﬁum@um,

particylarly preferred. In the formila,, .
retgﬂe,s@ﬁmtgvlalwmanema hiirGEEE b oM gﬂwﬁ%rialu@lgt% and
20, car bon, atons t hat, has ,a seco d?é{r or,tertiar

cAisshydabriguan; £Rlaride, ; RAG tefrgath dialimoxane are

speci fi cal branched al kyl group such as an
i§@ﬁV§p@¥Zﬁ%@E@; a ser-butyl_group,la Lert-butyl

AW o pendstaifiis &f §t8cuduf doulfhs Yathatioe WY for
CYfgoal k@f@%a%t?uﬁ SuGy as gheyel QPRA eMLa@liguR: afficlude
an 20 ar roup such as a phenyl group and a“tolyl

9o PeefflPontathinP oM et d*b\ffgl%cé‘ﬂﬂ;f‘a%ral‘?%h@ﬂ ehols,

carbon atons, nore specifica I near alkyl

griedd e haBde iy ABS N\ar® ic #Fid hydtedso8P oanic acids
propyl group, a butyl group, and a pentyl group; a

gre%\xngigtgﬂ{gahkdlacﬁmymm&h, arcidnahBidesorond gioid anhydiides;

- yl group, a tert-butyl group, and a tert anyl

grmidpogen-containing electron donors such as ammonia
compounds, amines, nitriles, and isocyanates; and organic
acid halides. Among such electron donors, inorganic acid
esters, organic acid esters, and ethers are preferred.
[0064] Preferred examples of inorganic acid esters
include silicon compounds represented by a formula
R’,Si(OR'"%),., wherein R’ represents independently in each
occurrence a monovalent hydrocarbon group having 1 to 20
carbon atoms or a hydrogen atom; R'® is independently in
each occurrence a monovalent hydrocarbon group having 1 to
20 carbon atoms; n is a number satisfying 0 < n < 4,
Specific examples include tetrabutoxysilane,
butyltrimethoxysilane, tert-butyl-n-propyldimethoxysilane,
dicyclopentyldimethoxysilane, and
cyclohexylethyldimethoxysilane.
[0065] Preferred ethers are dialkyl ethers and diether
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cycl oal kyl group such as a cycl opentyl group and a
cycl ohexyl group; a cycloal kenyl group such as a

cycl opentenyl group; and an aryl group such as a
phenyl 5 group and a tolyl group. R17 is a nonoval ent
hydr ocarbon group having 1 to 20 carbon atons,
preferably a hydrocarbon group having 1 to 5 carbon
atons. Specific exanples of organosilicon conpounds
t hepmgeiinds wspaeasnsed thathel genenal faomarlaconponent
i nclude tert-butyl -n-propyl di net hoxysil ane, 10

di cycl opentyl di mgglihoxysi | ane, and

cycl ohexyl et hyl dijret hoxysi | ane. [0067] The anount of
t he o&ggnoaluninunlconpound conmponent that is used in

the prepRraGhar &~ sORdE catalyst is usually 1 to
1000 nol , preferdbly 5 to 800 nol per nole of 15
titanium atons cqgitai ned in the catalyst conponent

(A). The anmount of the electron donor conponent is

”‘Wﬁ'e'%h?' RUo tcﬁ?@of”qrgogé%%ﬁrgg?%ﬁ%rgd%r?ﬂ 00D "hlear or

nore preferably 0 i tani um

?g%agégﬁqaiamﬁ_ 1i {grb'ﬂ&, CHh?iﬂgt IlnCmQQe”éaﬂfén 23oms, an

ynert zati on "React or pol ymeri zation
r ofgE bﬁd’%y&’?@cf@oﬁgdgrf’gggﬁpéﬁpwrwegtéup, or an aralkyl

honmopol ynmerized 1n t ce of a solid” "catal yst,
saitchas; PR'YPrcapyREhe npayt i ea af)aifongmd.atoﬁx.arrplsh;%ecific

of “suitabl e pol ynerization reactors P1, P2, P3 and

Plexamiplds | i guiduddease dobutel i zatther,r eacdtamsidch asther,

a slurry polynerization reactor and a bul k

pdl 2 i sdb i byl - 133 -d baethoxyprapgas,phase and

pol ynmeri zati on reactor such as an agitated gas-phase

pad P c ¥ el 0pantghdt, 3 d e th oIy rdipasie bed
[0066] Among such electron donor components,
organosilicon compounds represented by a formula
R’R'Si(OR'") are particularly preferred. In the formula,
R'® represents a monovalent hydrocarbon group having 3 to
20 carbon atoms that has a secondary or tertiary carbon atom
adjacent to the Si atom, more specifically, a branched alkyl
group such as an isopropyl group, a sec-butyl group, a
tert-butyl group, and a tert-amyl group; a cycloalkyl group
such as a cyclopentyl group and a cyclohexyl group; a
cycloalkenyl group such as a cyclopentenyl group; and an
aryl group such as a phenyl group and a tolyl group. R'"isa
monovalent hydrocarbon group having 1 to 20 carbon atoms,
more specifically, a linear alkyl group such as a methyl group,
an ethyl group, a propyl group, a butyl group, and a pentyl

group; a branched alkyl group such as an isopropyl group, a
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gas- phase pol ynerization reactor. [0069] Known

pol yneri zati on reactors such as agitated 5 reactors

and | oop reactors |ike those described in Japanese

Exam ned Patent Application Publication Nos. 41-12916,

46- 11670, and 47-42379 can be used as the slurry

pol yneri zati on reactor. Known pol ynerization reactors

such as agitated reactors and | oop reactors |ike those

1 aedartiybegr o wp J p dorts buky hrgnoatp Pangna byl gkl gaoup; a
Publ i cation Nos. 41-12916, 46-11670, and 43-42379 can
becychkaadkad t gronpi kswehynds i At icoi¢lepsatyl. goepp) and a

RN DA S TN
o AU S S S
- it Sl oAt 13) sRARPTar Ron oo traBYAIHEL 1 ¢Earbon
B s T PO 2 Garkber 28RES pHOGEABIICE HRdftarbon
poFiTug BAREC] 16, 8 Cyrdisl sy ISPEEIALTdNARples of
:jﬁ?igéez&iésiﬁ’koﬁ%o BHAlds Phaf®aBel d66d i 25ubh an electron

rent 1n specifications. However, fromthe

St@@ﬂ@?idﬁm%foﬂﬁ@ﬁmlid& tée-batylepreopfldigie i gsilane,

25 inside the reactors and inproving the 'uniformty of

rQiiﬁiydl@r?drﬂlmdiﬂidih@,xydﬂaﬁepreferred t hat and
|'i qui"d- phase pol ynerization 32 reactors be enpl oyed

atc yelasiexaypl athe/1di ntheney sibdyeeri zati on  reactors Pl,

P2. When an upstream | ocated |iqui d-phase

pdi00&Y] zat i oTheaznwunt afdlie orgamsalaminum tcompound
component that is used in the preparation of the solid catalyst
is usually 1 to 1000 mol, preferably 5 to 800 mol per mole of
titanium atoms contained in the catalyst component (A).
The amount of the electron donor component is usually 0.1 to
2000 mol, preferably 0.3 to 1000 mol, more preferably 0.5 to
800 mol per mole of titanium atoms contained in the catalyst
component (A).
[0068] Polymerization Reactors

In the polymerization reactors P1, P2, P3 and P4,

propylene is homopolymerized in the presence of a solid
catalyst, so that polypropylene particles are formed.
Examples of suitable polymerization reactors P1, P2, P3 and

P4 include liquid-phase polymerization reactor such as a

slurry polymerization reactor and a bulk polymerization
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downstream | ocat ed gas- phase pol yneri zation reactor, a

5 flushing tank nay be provi ded between the two

reactors in order to separate unreacted propyl ene and
the pol ynerization solvent from pol ypropyl ene

particles. [0072] Copol ynerization Reactor The

pol ypropyl ene particles produced via the 10

pol ynmeri zation reactors P1, P2, P3 and P4 are

i measdoceori At gas-phasspPolpmerzatapnr ggactor psuUChn@s an
copol yneri zati gn of ropyl.ene and ethylene is_. .,.
pergldated gatephiaseopolymanizgtion seagherand 3:Huddized bed
that a propyline-ethylene bl ock copol yner is forned.

A S DRSS PRV MR ZARQ b ACAERR -or such as an 15

AL hea Bt p T per AP rsatich a5 pgjsated
et 5t “Fnd "faoP cPERe s, e, Shoisd ser e g i i fanese
ooEx afuialst, oPgrkir , SbhHCAHOP PUfligag RFE, 112016,
9ag6 PEGPOPO! YHE" | 4‘?&997@98% 45e rWsedf as _the slurry

copol ynerrzation reactor. [ It is pre

el oo Pref
a J%’ﬁﬁhfe'r BERUNte St Gr. Cal@ldﬁfitnn ?ﬁ)gyh’ié‘h%fathﬁnacﬁ%tors

t e copol yneri zati on system

coppily el Zagitanedeasdautork. 4 dwepp! eeatfordS like those
pol ypropyl ene particles that have not yet sufficiently

grdewcribed suipl i gdphnekbe dEpamimed zaPaoent eadipplication
PE, the 33 copolynerization reaction nay advance
ex®abbicatign dde s. 043 - 1B9d16,a4 6111 67 (af ande47adAYE) can be
contai ned in the pol ypropylene particles, so that a
prugsd asethes ioyilknpoby prrizatiory reactaiont ai ni ng an
excessi ve anount of propyl ene-ethyl ene
[0070] Known polymerization reactors, for example, the
reactors described in Japanese Examined Patent Application
Publication No. 46-31969 and Japanese Examined Patent
Application Publication No. 59-21321 can be used as the
agitated gas-phase polymerization reactor. Known
polymerization reactors, for example, the reactors described
in Japanese Unexamined Patent Application Publication Nos.
58-201802, 59-126406, and 2-233708 can be used as the
fluidized gas-phase polymerization reactor.
[0071] The four polymerization reactors P1, P2, P3 and
P4 may be identical or different in specifications. However,
from the standpoint of preventing the occurrence of hot spots
inside the reactors and improving the uniformity of reaction

temperature, it is preferred that liquid-phase polymerization
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5 conponent may be forned. By controlling the

catalytic activity by the action of a catal yst
deactivator, it is possible to prevent the

copol yneri zation reaction from advanci ng excessively

and to inprove the structural uniformty of the

resul ting propyl ene-ethyl ene bl ock copolyner. 10

[0074] Exanples of the catal yst deactivator include 6 .
caepwiats hehamplosee dednl egsitaasathg progylese prlymerization
pur pose, such_as oxygen-containing el ectron dqnors
suehciersxPden P2.al cHaer, aphahpsigcagatlosaded {iquid-phase
al dehydes, carboxylic acids, esjers of organic or .

| ROGARFEIZA0D, BT Bbi Msed qdh JpeMiinglign with a
agﬂﬁdrides, aTd nj trogen-cqgnt ai ning el ectron donors

S AoV RS eI Ac B tifbo RS AR A PR YARREIAH QR Tedctor, a

ATBRSn ke Fortk caob & grddedh eyl en 20 98 deacsps in
RSP SetiaeE biteacted HadnYI FhE S ShschRTEReriZation
r%gl%%qtﬁ%lﬁyé%%gn@%%%qﬁ%éﬁé%zm 4 n wherein R9

represents i1n occurrence a

nq?mai nt hy ' to 20 carbon
atons of a hyg;(g%gl at ggrﬁég ﬁ?ﬁ%}%gipendently in 25
each OC%éengﬁlgygg‘@ﬁMéh@t Pl Ohey bo?raﬂaeedhavizm the

1 to 20 carbo nis a nunber satisfying 0 <n

< polyinedfz $iibncesn coreophd P4 t P3narrd (P4 ;arer Afteoderted into
Speci'fic exanples include tetranethoxysil ane, _ ‘

t ehieaatdpabisiniezieationetreakebox PH,| @md copolymerization of

but yl tri met hoxysi | ane, _ .
t eprtopyterie mm¥ aiflydenet topesformed 3here substantially in a

di cycl opent yl di met hoxysi | ane, and

gaseous state, so thaf a propylene-ethylene block copolymer
is formed. A gas phase polymerization reactor such as an
agitated gas-phase polymerization reactor and a fluidized bed
gas-phase polymerization reactor can be employed as the
copolymerization reactor PE. Reactor which can be
employed as the polymerization reactors P1, P2, P3 and P4
can be also used as agitated gas-phase polymerization reactor
and fluidized bed gas-phase polymerization reactor as the
copolymerization reactor.

[0073] It is preferred that a specified amount of a
catalyst deactivator be added to the copolymerization system
in the copolymerization reactor PE. For example, if
polypropylene particles that have not yet sufficiently grown

are supplied to the copolymerization reactor PE, the
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cycl ohexyl et hyl di met hoxysi |l ane. [0076] Preferred
ethers are dialkyl ethers and di ether conpounds

represented by a fornula: RR1 R230-CH2- | -CH2- OR24
R22 10 wherein the formula R21 to R24 are each
i ndependently a I|inear or branched al kyl group having

1 to 20 carbon atons, an alicyclic hydrocarbon group,

an aryl group, or an aral kyl group; R21 or R22 may, be

a qopelgserizationspeaction mexEnpdeancacexaessiviglpydue to a
et her, dianyl ether, 15 2,2-diisohuty] -

1,lagh aatheitypodpbie eatalyst cenyacshin: the polypropylene

cath Rl Wil sdday i) shafip bl by
AP0 Bl ARngSACRSIING ATk ald; | Brobsiehg-FEhylene
CSRRrr b Ry (e cEPRIRR, ", By, st ol td Coatalytic
o508 PY LB ECHPR°08 L el UF BRARB 1 R ok Bigssible
0. B At G TLOBb oz aMaH "ECabll o St fadvancing
pre%&%’é_siv'bmgeaha%!ﬁn P8%E! pre @t%\e@ur@ptuﬁiﬁgggmgee&‘ the

i nvention i not imted to the above-descri

erfeqdil iy pripiilenetetigledobtoekngopobpdicent was

provi ded as oné exanple a case of 5 producing a

priodyi&he- bas 8k ingdkscapfdl tirer chtalystf atedatgvator include

propyl ene honopol yneri zation by using four

palompowmed$ ahat have been generally used for this purpose,
such as oxygen-containing electron donors such as oxygen,
alcohols, phenols, ketones, aldehydes, carboxylic acids,
esters of organic or inorganic acids, ethers, acid amide, and
acid anhydrides, and nitrogen-containing electron donors
such as ammonia compounds including ammonia and
ammonium salts, amines, nitriles, and isocyanates. Among
such electron donors, inorganic acid esters and ethers are
preferred.
[0075] Preferred examples of inorganic acid esters
include silicon compounds represented by a formula
R'7,Si(OR*Y),., ,wherein R'? represents independently in each
occurrence a monovalent hydrocarbon group having 1 to 20
carbon atoms or a hydrogen atom; R*° is independently in

each occurrence a monovalent hydrocarbon group having 1 to

20 carbon atoms; n is a number satisfying 0 < n < 4. A
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reaction reactors and then perform ng copol yneri zati on

of propyl ene and et hyl ene by using one

copol yrmeri zati on reactor, the propyl ene

pol ynmeri zati on may al so be perfornmed using a 10

reactor configuration other than the four-reactor
configuration, and the copol yneri zati on nay be

performed using a pIurallty of reactors. Fromthe
stsah@sal ﬂpmpou@gbmﬁhdh =fficpeatsired: | Spacafee examples

that  t I I t b f
[ 196188 GooF St atpEaMRHIOXYSRABBpol yror | IRTATIRRYSilane,
f d h I t 0
E&Ieff%”ﬁm&sxhaéﬁioga ymori zat on of  BRSHYrimethagysilane,
t t d h I t
§H-B e e b REE BTN G brage.
t t hat
%ﬁ&%rléﬁ%w%ha.tﬁ§%&s$f’%i a 20 monomer . However, 214
t dth
lb?l%rﬁ&ﬁ%qﬁﬁiaum g?%%y':ﬁ?@??e Ip:r)(r)]pylacre]ne bgsed
Géﬁp(" y”?’rretfenkl,fd O@ﬂﬂr@eﬁretﬁ?aﬁi egﬁeﬁﬁ hhA diether
opyl 1"qui

e- et hyl ene conponent to t ase, and

”&)m Wdrfds?‘i'e?ﬂ@yé‘ﬁtéﬁ Hfﬁ%‘dﬁﬂuﬁa”' ng materials,

it is"preferablfe 25 to use gas-phase polymerization
rather that Iiqujg-phase polynerization or bulk
pol ymeri zati on. u%6 Exanpl es [0080] The present
invention wll be¢ explained below by exanples and
conpaRAtQweCHx I—e{SHf-h@R%j‘f Physi cal properties
wer e nmeasured angl evaluated by the following 5

met hods. (1) Intgdnsic viscosity (units: dl/g) The
reduced viscosity was nmeasured at three

wherein the formula R?' to R*! are each independently a
linear or branched alkyl group having ! to 20 carbon atoms,
an alicyclic hydrocarbon group, an aryl group, or an aralkyl
group; R?*' or R*? may be a hydrogen atom. Specific
examples include dibutyl ether, diamyl ether,
2,2-diisobutyl-1,3-dimethoxypropane and
2,2-dicyclopentyl-1,3-dimethoxypropane.

[0077] While the amount of the catalyst deactivator
added may be appropriately adjusted according to the type of
the solid catalyst and the remaining activity of the catalyst, it
is preferred, from the standpoint of carrying out the
copolymerization reaction to an appropriate degree, that the
catalyst deactivator be added in an amount of 0.005 to 500
mol, more preferably 0.01 to 300 mol per mole of titanium

(T1) contained in the solid catalyst.
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concentrations, 0.1, 0.2, and 0.5 g/dl, in tetralin at
135C by wusing an Ubbel ohde visconeter. The intrinsic
viscosity was 10 then determ ned by an extrapol ation
nmet hod by which the reduced viscosity was plotted
agai nst the concentration of a solution, and the
concentration of a solution was extrapolated to zero

in accordance with the_ nethod descr.i bed inq"{Kobgnshi
Yd&78 kobunsihegi kpeskparad11embpodimendy iof 14bs ppresent

15 Kyori tsu, Shuppa ., Ltd.), page 491. (2) Nunber .
ofiNYEM {1 QR; kSs¢ eg@tﬁs@%ﬁhﬁw ut A Bé@S%lé ﬁzlé{entlon 1s not

bilbERLE qu?fyﬁié: iverdesering, ¢ah 5@@? REREY LRSS the
> R el RS AED TR R s B R hE b gase of
@%ﬁ@fﬂoﬁaﬁﬁf’hg’%ﬁ?ﬁ%ﬁﬁ%@g G TmER Y Beafotning
St S 0 B, 5 bt prizacion
S?I%%%%LOI&??@%(%&I%” atfP I.Sh%té’l géel%%ngﬁ’ig éago%ﬁi’&tikﬁﬁion of
of "éach pi xel was set at t, and & nonbchf ome | mage

f YA :
0 px‘dggrle%e ah:ﬂeétwl%xf@m@ﬁlg 1t EOPRN YRR AALIGS reactor,

stor inabitmg for The i nage waS binari zed

ushegpaopiiege podyirerizatioennaay (Alsadbenpeeforméduling a
produced by Asahi Kasei Engi neering Corporation).
Galeactere reondigueation panthed |itharr itheol ofowharactor

surroundi ng parts. Because each of the gels had an

i rocmyfilgair astaape andetht aropelymicrazaiionl enayvibey paermed

sane area as that of the image of the gel was taken as

t hising za qflurbdityel of Tmeaatowssr off rgans thes standpoint of

represented b%(_t_he L.
operation efficiency, it is preferred that the propylene
homopolymerization be performed in five or less stages and
the copolymerization be performed in three or less stages.
[0079] Furthermore, the copolymerization of propylene
and ethylene is not limited to gas-phase polymerization and
may be also performed by liquid-phase polymerization or
bulk polymerization that uses liquid propylene directly as a
monomer. However, from the standpoint of the composition
and the molecular weight uniformity of the propylene-based
block copolymer to be obtained, the elution of the
propylene-ethylene component to the liquid phase, and the
purified amount of recycled starting materials, it is preferable
to use gas-phase polymerization rather that liquid-phase

polymerization or bulk polymerization.
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nunber of gels found per 100 cn2 of the film 10

[0081] Exanple 1 (Preparation of Solid Catal yst) The

at nrosphere inside a SUS reaction vessel equipped wth

a stirrer and having an inner capacity of 200 L was
replaced with nitrogen. 80 L of hexane, 6.55 nol of 15
tetrabutoxytitanium 2.8 nol of diisobutyl phthalate,

and 98.9 nol of tetraethoxysilane were | oaded into

t Hexemyplels and stirred to give a solution. 51 L of a

di i sobutyl ether solution, of butyl magnesi um chl.orid
w0080 Loncentie i ressmizinvestian Vb é‘dtml@dﬁﬁﬂsgeiow

tqQ the aforenenti oned sol ution slowy, 20 over hr .
WY cEXANFR L t%nmﬁﬁém@upéamél% e0feqcPihgisical

vessel at 5C. Upon the conpletjion aof th r Opwi se .
e ieS  WeEndngasuEed: pBd Graruited iy aih¢ oallowing
tengﬁlat ure, solid-liquid separation was perforned at

r JBMR8RBerat ure, and the solid product was washed

three tKqﬁﬁlﬁ%ﬂﬁ@"ﬁ&gSi%goﬂf}léiﬁ??a'l{ | uene was then

added s e slhurry woul d becone

0.2 kg/ @h@ndrégggng- Qrige\g\)ggfybyf‘&a@i i %ﬁEH&Mk’gtrl L3t three

pht hal ate was a follo a reaction

m . 8 [ 4 dzd 3oy afak s o
pe%%‘?%@%g%‘%‘g?’ ﬁ]hle’sgfze’a%ﬁlﬂ]sjgﬁgp’t L@Eggﬁlgﬁlpr gglulgts Cby
arrRC AR UNCRINNG VigepHigter,  STHRC airindfe Pisclity was
2 theDl dXerindit Usyt 8h' @%‘%f@%blﬂ@timf enethied BRd vahich the
reaction was carried out for hr at 105C. Upon the
cagphrid Pvigtokig eastplottedoapaindtavhe cepeeatiation of a

was perfornmed at that tenperature, and the solid

prsadutiompand the concentration of a solution was extrapolated
to zero in accordance with the method described in "Kobunshi
Yoeki, Kobunshi Jikkengaku 11" (published in 1982 by
Kyoritsu Shuppan Co., Ltd.), page 491.

(2) Number of gel (units: gel(s)/100 cm?).

A sheet with a thickness of 50 pm was produced from a
propylene-based block copolymer and placed on a manuscript
platen of a scanner (trade name: GT-9600, resolution 1600 dpi,
manufactured by Seiko Epson Corporation). A Hansa Hard
Chrome Ferrotype Plate (trade name, manufactured by Omiya
Shashin Yohin K.K.) was then placed on the sheet so that the
mirror finished surface of the ferrotype plate could face the
sheet side.

The scanner resolution was set at 900 dpi, the gradation

of each pixel was set at 8 bit, and a monochrome image of the
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10 washed twice with 90 L of toluene at the sane
tenperature. The slurry concentration was then

adjusted to 0.4 kg/L, and 8.9 nol of dibutyl ether

and 137 nmol of titaniumtetrachloride were added,
followed by a reaction for 1 hr at 105C. Upon the
conpletion of the reaction, solid-liquid separation

was 15 perforned at that tenperature. Then, the solid
prsbaedt wasscaptsted toi a computertandowasostargidisheaa fitmap
105C, followed by washing three tines with 70 L of )
hdramat. Thd g danagewaeas dinedized cusing ar diprgss analysis

ot fa e A BT SHo SR o dase
tbr Igg{;l}jf::l iy%e%%stgﬁgti%%.nﬁg?&f;?’%éresor%lgn%ed as parts
CiTRREE Yn S Ui AU TYRuetiFielBhgity nafroalsd cighof the
i1y (2 i he: addi.ti ) :
S Ba s S0 S8 pcfh Having
CRE! %@éﬁ%%"’tl‘lﬁ%‘f‘ﬁk iﬁ&@f@@th@g@%‘ﬁ@'ﬂa&ebn as the

mal nt ai nin e tenperature In aut 6cl ave at about

3 stiﬁelgf:’th??rgkhat PhEPRUINIETE ! &t g@l‘s Woss mméd by the

The prepo rized slurry was then transf to a

Sl AbieaCh AL 1S Ko R her 1 D0achiY 6 eheafidnhavi ng an 5
i nner capacity of 200°L, and 132 L of liquid butane

wooRided th@xeimple Dive a slurry of prepolynerized
catal yst conponent. [0084] Using the slurry of the

pr(®peparaticred fc8odid/ €atatgsponent prepared in the

foregoi ng manner, four-stage 10 honopol ynerization of

pr opy| efdthevatmospherednsidé aurSUS reaction vessel equipped
with a stirrer and having an inner capacity of 200 L was
replaced with nitrogen. 80 L of hexane, 6.55 mol of
tetrabutoxytitanium, 2.8 mol of diisobutyl phthalate, and 98.9
mol of tetraethoxysilane were loaded into the vessel and
stirred to give a solution. 51 L of a diisobutyl ether solution
of butylmagnesium chloride with a concentration of 2.1 mol/L
was added dropwise to the aforementioned solution slowly
over 5 hr, while maintaining the temperature inside the
reaction vessel at 5°C.  Upon the completion of the dropwise
addition, stirring was carried out for 1 hr at room temperature,
solid-liquid separation was performed at room temperature,
and the solid product was washed three times with 70 L of
toluene. Toluene was then added so that the slurry

concentration would become 0.2 kg/L, and then 47.6 mol of
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t andem connected reactors, giving polypropyl ene

particles. One-stage copol ynerization of propyl ene

and et hylene was then perforned in the presence of

t he pol ypropyl ene particles, so that propyl ene-based

bl ock copol yner particles were 15 produced. Each

pol yneri zati on process will be described below

[0085] First-Stage Propyl ene Polymerization .

( Ldlqsmbu%bpélthagwﬁaW&%ﬂdd@d,l—ﬁiﬂdp(ﬂmy Aareaetion for 30

propyl ene was carried out 20 using a reactor of a

vaaselattYpeCequi pped with a stirrer and having an

inner capacity of 40 L. Specifically, propylene,

h80&&h, tri Slydaigmidusgparation was performed after the

cycl ohexyl et hyl di met hoxysilane, and the slurry o

prEBELLaRy aﬂddth,%ﬁaﬁlfim@éﬂﬁérﬂ!ﬁﬁ was eﬁc@ﬁi%o’wfn tpluene.

S lied tq the .reactor. The.re i on 25,condi t,i 0 .
e 10 el 681 RSyl GEhEurfe: 88 M ST dibuty!

igtbfeirgﬁgisa:?%éfq%m& i'E’ﬁ’iaﬂﬁe'éﬁ%?eﬁh%ﬂﬁ%?ﬁﬁfr%?%@ﬁf%} and a
FrBetiot cherdth, Qb Tor 32850 LG, Upon th
- ReumEetied o ey %%ét}a""rgﬁglﬁ;?‘yéai'% riﬂ“;gsﬁﬂi’ﬂ%n was
cHIRERlsd 82Uty ReRipfia il pla 38 KFIG product, was
Ny adREAPHETEOSyI AP SIS kOFudhe diNthe! sk ‘emifErature.
reactor was 0.3 r.” The polypropylene particles re

di a 2 . C - e
L/PERIR ohoRcER A bn B Sl o196 S000 By and

P 9naid1zefidibutyhetblevrdryd dB2imel of eitdhfum tetrachloride
first-stage propyl ene

were added, followed by a reaction for 1 hr at 105°C. Upon

the completion of the reaction, solid-liquid separation was
performed at that temperature. Then, the solid product was
washed six times with 90 L of toluene at 105°C, followed by
washing three times with 70 L of hexane. The product was
dried under reduced pressure to give 11.4 kg of a solid
catalyst component.

[0083] (Prepolymerization)

1.5 L of n-hexane which had been fully dehydrated and
degassed, 30 mmol of triethylaluminum, and 3.0 mmol of
cyclohexylethyldimethoxysilane were placed in a SUS
autoclave equipped with a stirrer and having an inner capacity
of 3 L. Following the addition of 16 g of the solid catalyst

component, 32 g of propylene was continuously supplied over
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pol yneri zation was continuously transferred to a
separate reactor (vessel type), propylene and
hydrogen were continuously supplied to this reactor,
and 15 honopol yneri zati on of the propyl ene was further
performed. The reaction conditions were as foll ows:
pol yneri zation tenperature: 76C, stirring rate: 150
rpm liquid level in the reactor: 44 L, supply rate
ofabvbpyd@nemin Kyhhle mgipitgining the hgmpegdturgo in the
NL/ hr, and reactor operation tine; 12 hr. The 20
avartagdavesatialmut Bntool 0t 6e w0 thaf prepokymeatzation was
was 0.25 hr and the pol ypropyl ene particles were
dicsurduetadd.at The pregpelymeoosed sturry- wasgthen dgansferred
Pol ynmerj zati on Li qui d- Phase, PoJ yneri zati on) Th .
sitor By UBBaiatdeclauc: RAUIBPEAAYIth@ Sibwgreand Raving an
pal ymeri zati on conti nu tr ferrned 10 yet
D e cap syt siE e 8G o} Y Toiod MERSHMPYHNS Sips added
of ,the 41 propyl ene was, further. perforned. Th
réQEFPB‘?] cgﬁdigi/" s AperMdd f(ﬂfl o@g:epr?ggﬁr%ﬁéﬁi o(hatalyst
t t . 68C, stirring rate: 150 rpm liquid
Iggﬁﬁbgﬂﬂ%ﬁé reactor: 44 L, supply rate of propyl ene:
5 , and tor1L.ap ' e s

'0@(8'1{6] r (i the §¥1ﬁtrhro'@>f‘lt tHe y#cﬁac%ﬂlygnrgggzc@) catalyst

aver ag esidence®ine o e slurr

: I 0 ; ty I -
Romhethat PRSI I8 (RECTISRDIAN Lhfatotefour-stage
P g‘?ﬁb)fﬂ'ﬂadtﬁéﬁt o pf(?%?lé?i@SW@| yoRduzatdonn four
10 Pol ypropyl ene particles obtained via the
t hhhdethaoenneceed | pegcisynpiviaas i polyprépylene particles.

continuously transferred to a fluidize bed reactor

eddhpperhgd tdopobimerézatiod kfvipropyiene and ethylene was
then performed in the presence of the polypropylene particles,
so that propylene-based block copolymer particles were
produced. Each polymerization process will be described
below.
[0085] First-Stage Propylene Polymerization
(Liquid-Phase Polymerization)

Homopolymerization of propylene was carried out
using a reactor of a vessel type equipped with a stirrer and
having an inner capacity of 40 L. Specifically, propylene,
hydrogen, triethylaluminum, cyclohexylethyldimethoxysilane,
and the slurry of prepolymerized catalyst component were
continuously supplied to the reactor. The reaction

conditions were as follows: polymerization temperature: 78°C,

stirring rate: 150 rpm, liquid level in the reactor: 18 L, supply
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i nner capacity of 1 nB, propylene and hydrogen were
continuously supplied to the reactor, and propyl ene 15
honopol yneri zati on was further performed. The reaction
conditions were as follows: polynerization
tenperature: 80C, polynerization pressure 1.8 Mra,
stirring gas blow rate: 100 n8/hr, gas concentration
ratio (vol.% of gases inside the reactor:

prapg| eﬁephgplyd)gne =1 88kg/ht, supphyumatef oﬁohyrdsmgan 100
particles held in the fluidized hed: 30 k an
r ddkybr, sopplutnade ef ﬂrbletlawlh}ummunavér agemr@glﬂuao%lpply

time of _the onpr ne particles in.t erea
waete. af cyiclo &ﬁy gpgthaxysilang f-lrs,P Ju¥, supply

A e AT IS A o
PO RO REEE A (DS ALY o f PR N b 0143 sB4pE and
¢ AERGEEY it Olﬁﬁﬂéai?qﬂ‘i ot S B rAg Fesidenge time of
%Ey R @enéeg%ﬁépgﬁrémgggrmrga?%@tv BoLyR{Gpylene
1 %s' QchBCg{Kifindiod 39 d Pate BLPRPKUTRE 20 100
g@@%a]?ns el hd Biaes: poby léﬁb' on I.’olx/glerlzatlon

nperature: 70C, poly I zation essure

b'(@lLVi/ d1df-Ph%fseCPb‘PyhPéﬂ12Etﬂﬁ§} 140 n8/ hr,
concentratl on ratio (vol.% ‘of gases inside the

react or Tha¢ oglheneg/ eﬂhmhﬂad/ hytlr oghe fitdt-stage propylene
63.8/34.4/ 1.8, amount of polyner particles held in the

flpolgamemmmonﬁvkg cantimeausbyr tpeasdeived ttorea separate
hr. Oxygen (deactivator) was added to the supplied
gasaston afvesselunttype); espoapiyhgneo engbodiydoogenr were
mélor?tflnuously supplied to this reactor, and
homopolymerization of the propylene was further performed.
The reaction conditions were as follows: polymerization
temperature: 76°C, stirring rate: 150 rpm, liquid level in the
reactor: 44 L, supply rate of propylene: 7 kg/hr, supply rate of
hydrogen: 30 NL/hr, and reactor operation time: 12 hr. The
average residence time of the slurry in the reactor was 0.25 hr
and the polypropylene particles were discharged at 7.6 kg/hr.
[0087] Third-Stage Propylene Polymerization
(Liquid-Phase Polymerization)
The slurry obtained via the second-stage propylene
polymerization was continuously transferred to yet another

reactor (vessel type), and homopolymerization of the
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triethylalum num supplied to the reactor. The average

15 residence tinme of polyner particles

(propyl ene-based bl ock copolyner) in the reactor was
0.80 hr. The polynmer particles were discharged at a

rate of 17.1 kg/hr, and the particles had an

intrinsic viscosity of 1.38 dl/g. [0090] Exanple 2 20

A solid catal yst conponent and a slurry of the .
prpatogi whesre 2edscfuethest pesfipomed. wilee pregetien kpndisions
same nmet hods as those of Exanple 1. Using the slurry,

f oueretagyfalbopisol poby menizaticot tprmaperataenaé8°C, stirring
conducted in four tandem connected reactors, giving
paiayer dSf) spm2bqud levekin phepreactomtd bsupply rate of
copol ynmer particles were then produced by one- e
cdpeIpeneadi kg/br, pnghyeastor Aperatienniinge ﬁal%he The

presence of the polypropyl ene parti.cles. Each
pa‘gﬁf@rgeza@mfﬁrp&éﬁr?@ Of thersibaey dn thsi TeaCear yand:p4 hr,
Fi rst-Stage Propyl ene Pol tization Lj.qui d- Phase
Pl RE PR PTE DS RBE0 FATIS SR | BRTE LRGHATERS vals 10.7
carrihed out wusing a reactor of a vessel type equi pped
v;kgrhi'stirrer and having an inner capacity of 40 L.

Spegiddral 1y, I hyd Let hyl ] :

NOUGRES) of n IR R88ge, [Uncl PORYACORE' of PRI hfétTation
i : t 10 ti |

R e B A GO et 'on condi 11 ons wer &

as foll : j j : ' t {K1rda
my&%@qsﬂ?ﬂeéﬁ?aﬁ@d@m@b%ﬂfeﬁ V8 thét thirdostage

rate: 150 ui evel in the reactor: 18 L,

e, potyge s son v chhnopdly ranelotes to =

AFlaidimd /Bed sesgtor equipped with a stirrer and having an
inner capacity of 1 m’, propylene and hydrogen were
continuously supplied to the reactor, and propylene
homopolymerization was further performed. The reaction
conditions were as follows: polymerization temperature: 80°C,
polymerization pressure 1.8 MPa, stirring gas blow rate: 100
m’/hr, gas concentration ratio (vol.%) of gases inside the
reactor: propylene/hydrogen = 88.8/11.2, amount of polymer
particles held in the fluidized bed: 30 kg, and reactor
operation time: 20 hr. The average residence time of the
polypropylene particles in the reactor was 0.37 hr. The
polypropvlene particles were discharged at a rate of 14.8
kg/hr and the particles had an intrinsic viscosity of 1.00 dl/g.
[0089] Copolymerization (Gas-Phase Polymerization)

Polypropylene particles obtained via the fourth-stage
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15 rate of cycl ohexyl et hyl di net hoxysi |l ane: 4.2

mmol / hr, supply rate of slurry of prepolynerized

cat al yst conmponent (calculated as solid catal yst
conmponent): 0.455 g/ hr, and reactor operation tine:

12 hr. The average residence tinme of the slurry in

the reactor was 0.27 hr. The pol ypropyl ene 20

partlcles were di scharged at a rate of 3.2

[ guogly lsacomblsiragei Fatapn emr@oq:«)n’émwﬂdh Yransferred to
(Li qui d- Phase_ Pol nerlzatlon) The sIuQ{y Qbt ai ned. vi a

t p@cthest Tdurdie -(hgd |Wlfpm oWifhsa stirrer and
conti,nuously transfer sgpar 5 rea
\%@éé‘é‘lg @%péljmeﬁr(baﬁgﬁ H‘pdf 0 ﬁomg ene, %flyﬁene and

g ““°“S'eogzsr’gﬂnifn¢<ﬁgé&8 (AT Lo fdetor, so tha

s iteriZaahoRE EShERIRe R etBiRsRL M adngfformed.
‘e'xi‘:@é‘p't TEREFTY, o COBUTRATE Wl T FOlbnV, (PO tferization
(LI gé“ﬁ%”ﬁﬁ 93%(0) m?? ﬁé |ongé§% onS %#me :f?{ff% blow

89%1% Wci’ﬂ&l‘a‘i’?oﬁ%&gdﬁ()%é ])ﬁ/’f O@é{hgﬁﬁtratéon ratio (vol.%)

meri zat1 on was t I nuous transferre

araﬁt seslqng |n ; e (MBRSOr: [YASYY 1&5@/&9%%%?&@@% =

erfo e sane manner as that

t *63 87/3Y4age] 1§, OPyiint p@fyrpaﬂlyzfﬁer orpdrti ¢leisd- hBbde in the

pol yneri zat i on reacti on) in  Exanple 1. The average
r épuittinesl thed: ofi5t Heg sland yréactde opeestion wame: 3¥0 hr.

hr, and the pol ypropylene particles were 15
diGkhgeneddenctivatior)ovakOadded bo.the supplied gases in an
amount corresponding to 0.00031 mol per 1 mol of
triethylaluminum supplied to the reactor. The average
residence time of polymer particles (propylene-based block
copolymer) in the reactor was 0.80 hr. The polymer
particles were discharged at a rate of 17.1 kg/hr, and the
particles had an intrinsic viscosity of 1.38 dl/g.
[0090] Example 2

A solid catalyst component and a slurry of the
prepolymerized catalyst component were prepared by the
same methods as those of Example 1. Using the slurry,
four-stage homopolymerization of propylene was conducted
in four tandem-connected reactors, giving polypropylene

particles. Propylene-based block copolymer particles were

then produced by one-stage copolymerization of propylene
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[0094] Fourth-Stage Propyl ene Polynerization

(Gas- Phase Pol yneri zation) Pol ypropyl ene particles
obtained via the third-stage propylene polynerization
were continuously transferred to a 20 fluidized-bed
reactor equipped with a stirrer and having an inner
capacity of 1 nB, propylene and hydrogen were
continuously supplied to the reactor, and
hamsbaithydenzain dhe prepenpsl efidheapalypragylene particles.

perforrred The, pol yneri zati on arri in the
tnmﬂlefrmaslzataenu PraeRss wﬂiﬂ%ﬁsaﬁgéﬂixﬁ)&é?%ne

p rlzatlo ga hase pol ynerization ion).in,.

Eg ﬁée gtﬁgget he cohE@RYIERFon rateﬁlei rization

(v . n the reactior was propyl ene/ hydrogen
_(?-é‘?luéfdlé }ﬁ@egﬁ%ﬂﬁ pol yner particles held

e of éﬁtd'ﬁ% deiefan O%f o prORSIRHE o rcafgeac out
T
agxilﬂ?e“ > |on| %@%b a%dﬂ q.. %’g@éiﬁcally, propylene,

se Pol ynerizati o

(}y Cpﬁrdé%yﬁ ok diﬁ?’ﬂ AR BiinaR abmol’l'e%y%@hi'm&frhbtﬁbﬁg%llane,

e po I zat1 on were”“conti ndousl Yy transferted

t %ndloth’féncstlh‘?fyf b prepdiparerigadt @htﬂ}tﬂtpl@eﬂnpbﬂ?:m were

stirrer and having an 1 nner capacity of

Preemtianeus¢yhykappliedd tdlydll‘r@erre\wterpont i Theuslrgaction
supplied to the reactor, so that copol ynerization of

preemd i@ ien 8 Rdepé gl ﬂ'ﬂeowss pelyweredatiothtemperature: 78°C,
pol yneri zation was carri ed out in the sane manner as

t eirkon firate: st@epoepbiquid lewel in thgaeauttese 18 L, supply

pol yneri zati on reactl on) in Exanple 1, except that

t rateoofepropyiemer at 5 okg/hr, supply rate of hydrogen: 115
NL/hr, supply rate of triethylaluminum: 42.2 mmol/hr, supply
rate of cyclohexylethyldimethoxysilane: 4.2 mmol/hr, supply
rate of slurry of prepolymerized catalyst component
(calculated as solid catalyst component): 0.455 g/hr, and
reactor operation time: 12 hr. The average residence time of
the slurry in the reactor was 0.27 hr. The polypropylene
particles were discharged at a rate of 3.2 kg/hr.
[0092] Second-Stage Propylene Polymerization
(Liquid-Phase Polymerization)

The slurry obtained via the first-stage propylene

polymerization was continuously transferred to a separate

reactor (vessel type), propylene and hydrogen were

continuously supplied to this reactor, and
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(vol.% of gases inside the reactor was

propyl ene/ et hyl ene/ hydrogen = 72.6/26.9/0.5, and

oxygen (deactivator) was added to the supplied gases

in an anount 20 corresponding to 0.0003 nol per 1 no

of triethylalum num supplied to the reactor. The

average residence tinme of polyner particles

(propyl ene-based bl ock copolyner) in the reactor was

1 Hegmopolymeepidatien ephthecprepykere ovasHangbar performed.
16.3 kg/hr, and the intrinsic viscosity thereof was

1Tire 2sagtion [Conditignsnpwere 4simiki i #o cdhqsgst of the
conmponent and a slurry of the Srepolynerized at al

mE;fc@o{mcb?&agUgi 2y17:1'ﬁ@}ﬂ|§ﬂﬁ?ds : r_etﬁb%mag as {HbY %;hase
h ¢ Héﬁ%@ﬂ@%ﬂ?d’ﬁ%ﬁ%ﬁip%he g?xﬁip@gﬁ&lucteé@qm fthat the
oaridres HA ot SRy waht: 4485 TPock” copol yrer
oADOd R Ana Tl BLagEr . R¥ToRRARRE" G “ ThbWnfErization
NGBS Bl PR AR 2oL o cess
Por e T iR "SBied g thePstnd stage propylene

c3f lyaflePiflati ¥4 esaasahdcﬁ@ﬁh%myatym%rrwpeoegegpfﬁdther
\M .

a stirrer and avi ng an inner capacity of 4

SF?EQicfcbﬁaq\}é’ssdePﬁpé)‘ﬂ,n%ndlﬁ)dll\)ﬁneﬂﬁmtion was performed in
triethylal um num” cycl ohexyl et hyl di net hoxysi | ane, and

t haes! same oimanepo! awer thed ¢at ahest thindstage vErepylene

continuously supplied to the reactor. The reaction .
polymerization (liquid-phase polymerization reaction) in
Example 1. The average residence time of the slurry in the
reactor was 1.37 hr, and the polypropylene particles were
discharged at a rate of 10.6 kg/hr.
[0094] Fourth-Stage Propylene Polymerization
(Gas-Phase Polymerization)

Polypropylene particles obtained via the third-stage
propylene polymerization were continuously transferred to a
fluidized-bed reactor equipped with a stirrer and having an
inner capacity of 1 m’, propylene and hydrogen were
continuously supplied to the reactor, and homopolymerization
of propylene was further performed. The polymerization
was carried out in the same manner as that in the fourth-stage
propylene  polymerization (gas-phase  polymerization

reaction) in Example 1, except that the concentration ratio
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conditions were as follows: polynerization

tenperature: 78C, stirring rate: 150 rpm liquid

level in the reactor: 18 L, supply 20 rate of

propyl ene: 18 kg/ hr, supply rate of hydrogen: 155

NL/ hr, supply rate of triethylalumnum 41.8 mol/hr

supply rate of cycl ohexyl et hyl di net hoxysil ane: 6.2

mol / hr, supply rate of slurry of prepolynerized

cévalyé) odngasest in( thecreaetsy a¥asoprapyleneikydrogen =
0.445 g/ hr, and 25 reactor operatio

i%%f%?legt :mdrh@@gam%hdef Y TBET PRELISIES efri”ﬁi the
Aol 2ee ad mse e T SRS S Genc cime of
S S T R o oS40, Shabpy o The
By R pIE e RRheSt Syee "AlsdfiidY | 80 d'ate of 14.4
fh:@?’flﬁhahﬁf@% SRS i, BHRREF ,‘WEEQS“Y of 0.90 dl/g.
DLOBEBI e ! F e OANGAREP HESe Molyifferization)

manner o] I Ifi '
(o P RliBRot EACopArsicats Boshyl S0y o\ ithistage

t - h
a@gpggﬂgepgg@gﬁzme{r&ﬁon v g eroein Iy hkandBerred to

ce tinme of the slurry in the reactor

vwasothes Hiuidized-bedatequtopylegndppral twitlesawatirrer and
di scharged at a rate of 9.5 kg/hr. 15 [0099]

Thiandn§t ageimnepyapeciPyl gfier mat | Profylene debhybene, and
Pol ynmeri zation) The slurry obtained via the
s yatrd gt ge e pe opyh timal o wsllyy sepiplae doto whe reactor, so that

C(c):r(])tpionll;f%l;glrlyzattriggscf)f rI;rec;jpytfloerilg tanaci] Oettrl]l?lene was performed.
The polymerization was carried out in the same manner as the
first-stage copolymerization (gas-phase polymerization
reaction) in Example 1, except that the concentration ratio
(vol.%) of gases inside the reactor was
propylene/ethylene/hydrogen = 72.6/26.9/0.5, and oxygen
(deactivator) was added to the supplied gases in an amount
corresponding to 0.0003 mol per 1 mol of triethylaluminum
supplied to the reactor. The average residence time of
polymer particles (propylene-based block copolymer) in the
reactor was 1.02 hr. The polymer particles were discharged
at 16.3 kg/hr, and the intrinsic viscosity thereof was 1.42
dl/g.

[0096] Example 3
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reactor (vessel type) and honopol ynerizati on of

propyl ene 20 was further perforned. Polynerization was
carried out in the sanme manner as the third-stage

propyl ene polynerization (liquid-phase polynerization
reaction) in Exanple 1, except that the liquid |evel

in the reactor was 80 L. The average residence tine

of the slurry_ in the reactor was 1.05 hr, and the 25

pol ypr ogy| endigarcatel gst wepenppsendr qand ata ashary opf the
13.6 kg/hr., 48 [0100] Fourth-Stage Propylene
Porgpelymeriged catalysiazeceopyepared: bynjhe methods same

SR oy R RRLe oo b e iR e
e LN
YRR PR, A AP ol Gkl gaF Brcictes
o2 e L PR, MRSy g hen
DL SO 3NN AR EoBNTEI A oTepEopSILne and
(¥ahyting! et pRstnédegeaseopoRpropylene, particles

PE ¥R dlarhe el AR 6l rodedshwill be diezesirall bes wO
kg. Thé average residence time of 15 pol ypropyl ene

pd00i%ciles in Fiest-S8aager was Brép?]rheneThe Polymerization

pol ypropyl ene particles were discharged at a rate of

1§LAqulid-RhasenBol ymerazationds had an intrinsic

viscosity of 0.80 dl/g. [0101] Copolynerization |

( Gas- Phibenrpglymierizatoon Fof ypropyllene pwasi ccarried out

obtai ned via the fourth-stage . . )
using a reactor of a vesseI%ype equipped with a stirrer and
having an inner capacity of 40 L. Specifically, propylene,
hydrogen, triethylaluminum, cyclohexylethyldimethoxysilane
and the slurry of prepolymerized catalyst component were
continuously supplied to the reactor. The reaction
conditions were as follows: polymerization temperature: 78°C
stirring rate: 150 rpm, liquid level in the reactor: 18 L, supply
rate of propylene: 18 kg/hr, supply rate of hydrogen: 155
NL/hr, supply rate of triethylaluminum: 41.8 mmol/hr, supply
rate of cyclohexylethyldimethoxysilane: 6.2 mmol/hr, supply
rate of slurry of prepolymerized catalyst component
(calculated as solid catalyst component): 0.445 g/hr, and
reactor operation time: 12 hr. The average residence time of

the slurry in the reactor was 0.33 hr and the polypropylene
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20 propyl ene pol ynerization were continuously
transferred to another fluidized-bed reactor equi pped
with a stirrer and having an inner capacity of 1 nB.
Propyl ene, ethylene, and hydrogen were continuously
supplied to the reactor, so that copolynerization of
propyl ene and et hyl ene was perforned. 25 The

pol ynmeri zation was carried out in the same manner as

t particleshwerprdischrargedcabal vatsr PEA.70kg(BBs- phase

49 pol yneri zation reaction) in_Exanple 1, except that ..
tlﬁ@ﬁg ncent r aecemd-axtage vol . Pyopylenses i Eé?ﬁ)éﬂ%éza“on

c4L5nnodaPBast PRLyRkRAIn) pol yirer par Li cl es hel d

(deacti Ty $TOELY aQRATREC: reia . bse | dar YasEase  BEPPYlene
C PR PR AR N $ Subir i o BB g B, o 2, sgparate
FRHOES 1O IR BRSSP0 R wre
RGPHTHuRYsPAL | DsBpplfed [ ORO0r 0N B T efolir, ) Sand
tho]mf‘)bdlg‘ggcri[z%%ﬂl @f@ﬁ@'rgrtng?ﬁegy% gl iﬁﬁ*théﬁgféﬁbrmed.

(i nner “capacity 200 L, dia m equi pped with

aPdliythePidr APORT ¥ a5 dwvied bhtem ndig $amé sianner as the
stirrfing bl ades (dianeter 0.35 m and four hindrance

plsecend-widgd 0. propyleas prqusinaderarativhe at(lippidbqrhase

inside the reactor was replaced with nitrogen. 54 L
ofpdigmaerizatdeny inf Extimpdbul y exgleptatlmtethesupply aate of
tetraet hoxysilane, and 2.23 kg of tetrabutoxytitanium
winyalnogetedwast 50t M/heactbhe aaveragetnesidance gime af the
solution, 51 L of a dibutyl ether solution of
slurry 1n the reactor was 0.26 hr, and the polypropylene
particles were discharged at a rate of 9.5 kg/hr.
[0099] Third-Stage Propylene Polymerization
(Liquid-Phase Polymerization)

The slurry obtained via the second-stage propylene
polymerization was continuously transferred to yet another
reactor (vessel type) and homopolymerization of propylene
was further performed. Polymerization was carried out in
the same manner as the third-stage propylene polymerization
(liquid-phase polymerization reaction) in Example 1, except
that the liquid level in the reactor was 80 L. The average
residence time of the slurry in the reactor was 1.05 hr, and the
polypropylene particles were discharged at a rate of 13.6

kg/hr.
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but yl magnesi um chl oride with a concentration of 2.1

mol /L  was added dropwi se to the aforenenti oned

solution slowly over 4 hr, while nmaintaining the
tenperature inside the reaction vessel at 7C. The
stirring rate was 150 rpm 25 Upon the conpl etion of

the dropw se addition, stirring was carried out for 1

hr at 20C, followed by filtration. The 50 resulting .
s¢0il@Qjr oduct FeawtheStage t hr ecProprtengt h 70Polymerization
tol uene _at roomtenperature. Toluene was then added to
gi((:BaSa'PshﬂSQjP(SdWéfﬂ?E]tZ?menent precursor slurry. The

T 35 BaSulonertichiuiSlGr haflingls T ey Stoae
o sheddlymenizalio neerdonfinioudiS. Handrand to 2
wil i3 Ded R 3cRtr  Satinnéd Svifite LB A Having an
oaldiEt e ARy el i PR PRlsind s B0, Bydrddkh were
ggg&tiﬁ%bggé&ﬁ@upg%ﬁp% FheRRA4R! ah REMOYBLyhitization

contal ni ng

U 35;3:’@{]1%1& aRladMaRthdr 16eKfb1dhedl PUtRHe ?b%fné’ﬁiation

char ereln under stirring and 4.23 kg o

ORy AR d owpcin thel fimdendnét a8 tiargedhe fourthestage

slurry. Stirring was conducted for 3 hr at a

t grrRgyyictree | npotenidiezatieact or (gds-pHi3e f ol polwrhdnization

filtration. The resulting solid product was washed ]
t reaetiompsinwiBra®ple df, enteptethmt 9BE conveénthation ratio

tol uene was added to give a slurry. The slurry was 20
al(voleth )t of stgdseingideuthe reastonevaspropy knehydragen =
| R50d1 600t andi abe amount of polymer particles hefd in the
fluidized bed was 50 kg. The average residence time of
polypropylene particles in the reactor was 0.51 hr. The
polypropylene particles were discharged at a rate of 16.4
kg/hr, and the particles had an intrinsic viscosity of 0.80 dl/g.
[0101] Copolymerization (Gas-Phase Polymerization)
Polypropylene particles obtained via the fourth-stage
propylene polymerization were continuously transferred to
another fluidized-bed reactor equipped with a stirrer and
having an inner capacity of 1 m’. Propylene, ethylene, and
hydrogen were continuously supplied to the reactor, so that
copolymerization of propylene and ethylene was performed.
The polymerization was carried out in the same manner as

that in the first-stage copolymerization (gas-phase
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15 L of tetrachlorotitanium 1.16 kg of dibutyl ether,

and 0.87 kg of diisobutyl phthal ate was charged.

Stirring was then conducted for 1 hr at a tenperature

inside the reactor of 25 105C, followed by filtration.

The resulting solid product was washed twice with 90

L of toluene at 95C. 51 [0104] The slurry prepared by

the addition of toluene was then allowed to settl

agelymerigativneneagiork tactEsample hhy ﬁﬁ@eﬂtur&sﬁt the

vol ume woul d becone 49.7%;_‘h Ahnixed Ligu'd of 15 L of
oL 16¢

t 6ONSEMNtEALION Fatlen Grel- Raresdip B dcagtggswas
char ge er, stirrjn

"Pofy lanedsh ians/ Btirarsn thabe 25870 E ! nount of
RO Part ey Held o (e (RiHANE 524 ¥R 3H¥e, and
s PSR dEG ¢ TR0 Sed adhed b, dh Sirlléd ghlts dp an
“arbiibs FgP DU TGt Bk Lo of

a : [ T30 c und
S?ﬁeﬂﬁ%él@?y?@ﬂg%%&hgﬁ %o “HiFe ChHaage rundefhe average

erfornmed for 1 a

$ ? B aﬁ%’éﬁti%@é' G ﬁ@l%ﬂh@?cfc)ﬁfti@ﬁes %ﬁél\‘/\@g@%ﬁ block

sol’1 d “product obt al

t Bopp1yiABs) Wih h t9@ Lré&dctior! ugag al . PbCland Wshegolymer
twice With 90 L of hexane. The solid conponent

O?a&t'tinﬂdsv\@sewicﬁ@cMrgbdgaa aolrate caf al 3 kgrhnnamd the

The solid catalyst conmponent contained Ti at 2.1 wt.%

aparéiclpbtinad are intmipsbetisabsi®y 8fwt.4h difg{ 0105]

Two- st age propyl ene honopol yneri zati on was perforned

i HOd@2 andenﬁd@mp&cé’d reactors by using the solid

cat al yst conponent prepared in the abov.e-descdi bed_,

A cylindrical reactor (inner capacity 200 L, diameter

0.5 m) equipped with a stirring apparatus having three pairs
of stirring blades (diameter 0.35 m) and four hindrance plates
(width 0.05 m) was prepared, and the atmosphere inside the
reactor was replaced with nitrogen. 54 L of hexane, 100 g of
diisobutyl phthalate, 20.6 kg of tetraethoxysilane, and 2.23 kg
of tetrabutoxytitanium were loaded into the reactor and
stirred to give a solution. 51 L of a dibutyl ether solution of
butylmagnesium chloride with a concentration of 2.1 mol/L
was added dropwise to the aforementioned solution slowly
over 4 hr, while maintaining the temperature inside the
reaction vessel at 7°C. The stirring rate was 150 rpm.
Upon the completion of the dropwise addition, stirring was

carried out for 1 hr at 20°C, followed by filtration. The
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manner, so that pol ypropyl ene particles were produced.

One-stage copol yneri zation of propyl ene and et hyl ene

was 25 then performed in the presence of the

pol ypropyl ene particles, so that a powdered

propyl ene-based bl ock copol yner was 52 produced. Each

pol yneri zati on process will be described below

[0106} First-Stage Propylene Polynerization .

( té sultin has H dPpirpderdtzasomjasherhd hagaotipnes evithsiZfd L of

a SUS | oop-type |iquid-phase pqglynerization reactaqr

wiohieme | aheroeabdenpenturess Aolugne wasi then: ﬁaded to

repl aced wi.th prqpylene. Then, trietgélaluninunLEh lid

020%8 aiolad eatrlyst ARG, RFECHIRRT RIYEY1 ankhg S0l

0.017, mol /hr were 10 supplied. The tenpe ure ¢nside

¢ RaLA i GO RO TRty ared 50 160PEHERE L0 B Y0 TES 35.6

pressur djusted tq 3. 2,03 '

Dot B TRiBbr SInfa ol et S BN by v rove).
started by _si. inag .t l.I gloC I

camporarags Hartighé shde O e Brelurss? s Soit 45 the

1 . , f or _

¢ 37E08hb Vicsfie cHRBoRSh SAE 5 oF CaAL P Jr 1eds than

I il%ug%gp§§q) PQjtyspri zation reactor was extracted to

a gas-phase ‘polynerization reactor. [0107]

Sgeq%ft age PpPphensve! e i ertiavted2@ol GantPbhseslurry
POl ymeri zati on) The gas-phase pol ynmerization reactor

g, youltesbeoome 19 oy eands et s then
r edugchce sl foeh &3 89 e, The slurry was then cooled to a
temperature equal to or lower than 40°C. A mixed liguid
containing 30 L of tetrachlorotitanium and 1.16 kg of dibutyl
ether was charged therein under stirring and 4.23 kg of
orthophthalic acid chloride was also charged into the slurry.
Stirring was conducted for 3 hr at a temperature inside the
reactor of 110°C, followed by filtration. The resulting solid
product was washed three times with 90 L of toluene at 95°C,
and then toluene was added to give a slurry. The slurry was
allowed to settle, toluene was then extracted so that the slurry
volume would become 49.7 L, and a mixed liquid containing
15 L of tetrachlorotitanium, 1.16 kg of dibutyl ether, and 0.87
kg of diisobutyl phthalate was charged. Stirring was then
conducted for 1 hr at a temperature inside the reactor of

105°C, followed by filtration. The resulting solid product

was washed twice with 90 L of toluene at 95°C.
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while circul ating nitrogen under | owtenperature and
25 |l ow pressure conditions (tenperature 65C, pressure
0.5 MPaG@, and a polyner produced in the | oop-shaped
53 i qui d-phase pol ynerization reactor was introduced
therein. The reaction was thus prevented from
advanci ng when the polynmer produced in the | oop-type
I i qui d- phase nglynerization react or was extracte

t 101844- phase souyrerprapaed sachs addiiosy _crgettociuene
Forasthen s by soile Hmine g Lo Libre AB N cted 5o
Ehal ahprelvar o hine woud Pedorr Atnd Lot | Aopjed liquid
oo Sek o teachirofdasiSi At Lk ShAitlcether
arE® et e2gh el s PPl ) AR R ey iR OB By 1 e
20 AP RS R RE SHaclfh LT 5508 SiPawed by
- SUbrafton ° EhE L PLSuH R aD S STRY Brofakbrma viashied. fwice
CSHBRED TSR APHRNE AT e ThBhoChicHe, wps gddgd to
(BT E Y Sty o ARG TR AT o SRE PRI R sl toluene

i, ¢ A LSBT ALIRS SRURT YOI OuIPIRG O 127 L.
" 486t armi2eaRguid dohelinihel 5oL IPLetaeheutbAthadum and

into the s_econg_ contai ner (inner capacity 40.

Theleordidf dibutybetiRet heasinitged aaclar svierimg.  Stirring
adj usted so as to be identical to the conditions in

was performed for 1 hr at a temperature inside the reactor of
105°C, followed by filtration. The solid product obtained

was washed three times with 90 L of toluene at 95°C and
washed twice with 90 L of hexane. The solid component
obtained was dried, giving a solid catalyst component. The
solid catalyst component contained Ti at 2.1 wt.% and a
phthalate component at 10.8 wt.%.

[0105] Two-stage propylene homopolymerization was
performed in two tandem-connected reactors by using the
solid catalyst component prepared in the above-described
manner, so that polypropylene particles were produced.
One-stage copolymerization of propylene and ethylene was
then performed in the presence of the polypropylene particles,

so that a powdered propylene-based block copolymer was
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25 the first reactor before the polyner was introduced
therein. Polynerization of the polyner conponent (I)

was then further 54 carried out in the second

reactor. Because the concentration of hydrogen in the
second reactor had to be greatly reduced, nitrogen
circulation was continued for 2 hr even after the

pol ymer was introduced therein. 5 [0109] . i
Copoldprend .z atBaeh ( pedymerdgabay nproeess owjll e described
pol ynmer conponent (1) polynerized in the second

r P8®. was continuously introduced into the third

16086508 ¢ PR St tae conbTORBLERS suppi 81y Mkrazation
oREianid Bhase PO M Traiom o Meacti on t empor atur e

ot opy! o130 SBRRES RN '{ VS Joiin 3908 MASAE phase
ool R op ARAKKE WIATRH et Capdqitsoof U365 was
CLiptRABtR CONGRMIAREWCN | rikhe 03prapgsentnit of  Then,

vol. % an an ethyl ene” cohtentration in

t?ﬁ&ﬂﬁghﬁﬁﬁnﬁ%t of 23¢to 23 gupg3 % Oncendlréranount and
0

the“pol yner reached 3.9 ton, the reaction was

epdedtyAnnpreplylcdithethorg st hedol ytrer(. (ciohponesi/ht! ) were
and pol ymer conponent (I1) was then 20 continuously

| gupgdiedd fThe tdaperature ¢nside thetreaztodemasiadjuisied to
reactor and a deactivation treatnment of the catalyst

cdfpen ¥ ° @aaimhthe gsrensturei wasvad fustetheo Foldes 3.4adMPaG
then dried with nitrogen at 80C, so that a white

povidér ekt of andpr dpydroeen. (et hillene polymerization

propyl ene) bl ock 25 copol yner was obt ai ned. )
propylene was started by starting the feed of the solid catalyst
component, and then the solid catalyst component was
continuously supplied for 8 hr at a rate of 0.020 to 0.030
kg/hr. The polymer produced in the loop-type liquid-phase
polymerization reactor was extracted to a gas-phase
polymerization reactor.
[0107] Second-Stage Propylene Polymerization
(Gas-Phase Polymerization)

The gas-phase polymerization reactor included two
reactors. The propylene concentration in the first reactor
(inner capacity 45.75 m’) was reduced as much as possible,
while circulating nitrogen under low-temperature and

low-pressure conditions (temperature 65°C, pressure 0.5

MPaG), and a polymer produced in the loop-shaped

53




10

15

20

25

[0110] Conparative Exanple 1 55 A solid catalyst
conponent and a slurry of prepolynerized catal yst
conmponent were prepared by the sane nmethod as that

used in Exanple 1. Two-stage propylene
honopol yneri zati on was perfornmed in tw 5

t andem connected reactors by using the slurry, so that

pol ypropyl ene particles were produced. One-stage i

c bipuidrprhi ase ipol yohepraatypBneeagid e tWigs eidreduced therein.
performed iin the presence of the pol ypropyl eng

pdhe Jeastien W&ﬁatth&lSpMWVIeéﬂ@degh‘)nb tapelng when the

copqQl ymer was pr,oduced. , 10 ch polynerization. .
pp@gmew | | PHedUESEr i bdB bellB&: [gﬁpﬂzypgt-siwgd-phase

P I Pol i zat i Li qui_d- Ph

RSO o bR, 3, e, s ohase
i ed t .- usi t f |t [ d

R F g Tofeeci o of 2 veseel (vpe eaut poce

CEOBBRI ol i s SoIEY SRRV EY S RABmsnt as sntingopsly
STEPINNG SHEPINTIHEER GRS GATBILERY, P at tho

c hgi aghd ol i OIW' le; 1 -t
t npielﬁaﬁﬁe?ﬁ%gc, ﬁ%% th(?] ri ﬁg rate:m%%% ?lglm tlIliequiodop ype

|ﬁ/<§hid Hdwe h9étiz44ion reaRRbY what entireby apyiraseed to
35 kg/ h? sup%ﬁ?yrate of hydrogen: 166 NL/ hF‘TI supply

rghe fifst resttor, ahentingul adibB ofwittbpensitpphg first eeactor
of cycl ohexyl et hyl di net hoxysi |l ane: 6.2 mol /hr, supply

r st@s stopped.y Propidpaleyat2i0feto Gi@ikygthrcanddmedrogbn at
(cal cul at ed as soli1d catal yst conponent): 0.595 g/ hr,

add toe3@tNmofher mtdrenthenecontinrousiyesupplied to the first
rig‘;gfgﬁe atnidnet]:?g reaction was restarted, while raising the
pressure. The amount of charged propylene was adjusted so
as to maintain the pressure inside the first reactor at 1.5 to 2.0
MPa, and the amount of charged hydrogen was adjusted so as
to maintain the concentration of hydrogen in the gas-phase
unit at 14 to 16 vol.%. A propylene homopolymer
component (referred to hereinbelow as "polymer component
(I)") was produced under such conditions. Once the amount
of the polymer component (I) contained in the reactor reached
2.4 ton, the polymer was extracted into the second container
(inner capacity 40.59 m’). The conditions inside the second
reactor were adjusted so as to be identical to the conditions in

the first reactor before the polymer was introduced therein.

Polymerization of the polymer component (I) was then further
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56 the slurry in the reactor was 0.63 hr, and the

pol ypropyl ene particles were discharged at a rate of

6.0 kg/ hr. [0112] Second- Stage Propyl ene

Pol ynmeri zation (Liquid-Phase Polynerization) 5 The

pol ypropyl ene particles obtained via the first-stage
propyl ene pol ynerization were continuously transferred

to a fluidized-bed reactor equipped with a stirrer .
agdrhiad pgtam thersecampacacyonf Besaupedhed epscgndration
hydr ogen were_ continuously supplied to this reactor
softhpdrogenoimpbiey seepagk reactsr had b@&w@ﬁe@timsreduced,
further perfornmed. The reaction go dit'og; wer e a%

f BLITOEST pOITEAE ALEAR | WAS P@ﬁﬁéﬂ'&@érgﬁs chr even after the

pol ymeri zati on pressur .8 MPa, blow rate of
anO};iUF%‘FT W@é@ﬂfb@“% CTEMcentration ratio (vol . %

SUOSEIE"o. "L RetBP L RBICRATEREF RS B om)
o e Th By Rel LampUh L CpaifBiahian b Ths cond
PEFRE R, SUmA RS T Glodl it hied peactor
3 _ ; o at al
RepotyyftyioRifh [°rBacis Cinled ARapiqitys! 40,59 m?)
%%Whl'ezﬁldsoﬂoh%ﬁ’ﬁ@gﬁ supPlYBa irzel t1@)third reactor so
Pol ypropy tai

ene particles o d fromthe second-stage

PRSPYH SR iAGA MIEhieZ 2EROD OME Tfred@irenAPUBIlY thr anSfRfPadat a
to a fluidized-bed reactor equi pped with a stirrer

o e A e uer e conti Rioual . SupplT ed (5. "

tlod aganthy/leno- igiipylehe copolymer component (referred to
hereinbelow as "polymer component (II)") was carried out,
while performing the supply so as to obtain an ethylene
concentration in the gas-phase unit of 0.01 to 0.05 vol.% and
an ethylene concentration in the gas-phase unit of 21 to 23
vol.%. Once the amount of the polymer reached 3.9 ton, the
reaction was ended. A powder containing the polymer
component (I) and polymer component (II) was then
continuously introduced from the third reactor into a
deactivation reactor and a deactivation treatment of the
catalyst component was carried out with water. The powder
was then dried with nitrogen at 80°C, so that a white powder
composed of a propylene - (ethylene - propylene) block
copolymer was obtained.

[0110] Comparative Example 1
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copol yneri zati on of propyl ene and et hyl ene was

perfornmed. The reaction conditions were as foll ows:

pol ynmeri zation tenperature: 70C, polynerization

pressure: 1.4 MPa, blow rate of circulation gas: 140

n8/ hr, concentration ratio (vol.% 5 of gases inside

the reactor: propyl ene/ et hyl ene/ hydrogen =

69.9/28.5/1.6, anount of polyner particles held iln t he

f1uidi z&d beelidas gajalyst reampenentr agndn 3 neslugy of

hr. Oxygen _(deacti\éjtor) was added to the supplied

gREEROILKMEriZefo ratal ¥st cSBBRPRENE o WEISD 0BT rf;firbi' the

nmol of 10 triethylal um num suppl i to the reactqr.

TREME eMagE10de %eﬁﬁg}ti"‘@@ f&boﬁ?ﬁ%’fn%tﬁcl es%rwo-stage

(propylene-based bl qck copolynmer) in the r S

S BB BYICR% o TitTpha Y e At 48 bvds o e EHAL, 1B° two

r 6 : e rtj S d an

| Rl FufadBist, rBRCCHS BB GhSET iR Hhrry, so that
[ a ol | ta onent -

?@?@?Qbﬁsﬁép%&rﬁcféss e b¥5§g&%‘3’ r gﬁ‘ﬂ@ $tage

mer ' zed catal yst - conponent we

gﬁ%mﬁn@b’iiﬁ%nsaﬁgnﬁwpo t had usah 1\%1?an£§ then

“stage propy ynmerizati o

Bg@‘ri’éfﬁfédﬁhnﬁlé e%enTleUbfYthe D 1R o} RO pulreitdes, so

rticles were produced. One-stage”Copol'yneri zation

othat O@ybeapyaeﬁeeéﬁwm viskock heoppdyhegew aisn pricrluced.
presence of {he pol ypropyl ene particles, so that a

pBatdr edlynopsizattohgaedt d¥sovki] cbpol g seribeak below.
produced. Each pol ynerizati on process will be
dg8ddilfEdrst28tageovPrapylictie FiPradyrsergatPoopylegpid-Phase
P%lo%;engiegi%tajt?gn) 58 (Gas-Phase Pol yneri zati on)
Homopolymerization of propylene was carried out
using a reactor of a vessel type equipped with a stirrer and
having an inner capacity of 200 L. Specifically, propylene,
hydrogen, triethylaluminum, cyclohexylethyldimethoxysilane,
and the slurry of prepolymerized catalyst component were
continuously supplied to the reactor. The reaction
conditions were as follows: polymerization temperature: 78°C,
stirring rate: 150 rpm, liquid level in the reactor: 44 L, supply
rate of propylene: 35 kg/hr, supply rate of hydrogen: 166
NL/hr, supply rate of triethylaluminum: 41.8 mmol/hr, supply
rate of cyclohexylethyldimethoxysilane: 6.2 mmol/hr, supply
rate of slurry of prepolymerized catalyst component
(calculated as solid catalyst component): 0.595 g/hr, and

reactor operation time: 12 hr. The average residence time of
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Honopol yneri zati on of propylene was carried out using

a fluidized-bed reactor equipped with a stirrer and
having an inner capacity of 1nB. Specifically,

propyl ene, 5 hydrogen, triethylal um num

cycl ohexyl et hyl di met hoxysi |l ane, and the slurry of

prepol yneri zed catal yst conponent were continuously
supplied to the reactor. The reaction conditions were
ath¢ odluowg: itpdheneeacton ovas dhdd drurand ghe polypropylene
pol yneri zation pressure: 1.8 Mra, EIOMIra}e of

cpatticdes onere djashargednay arrateodt nbriagilh ratio

(vol . % of gases inside the reactor: .
pf@bﬂfﬁ/%ne/ hyd§§§@ﬁ S4886/ 10. ,T%B&%erate%?lymcrlzanon

LTSRS BRI 3P 1ni 57 “oune o

T TR obif b Aot P
CBEBBYTRbol GRPHGHET, TR SRR TR 1o o
CYRUZSHEBRERSEI O ClAR P et apg, hgyine an

4ififfel" capHidrPOLorPPyiene paopiyteae WiE Hyshbdpdwere

arate 0 kg/ hr, and e particle$ had an

[ [ j [ ' . 00¢¢ll / 1ol 01
'nggitﬂ%héuglfcoshi(lgg‘]?fed t¢ll / othig 01%@hctor, so  that

ynerization (Gas-Phase Pol ynerization)
PaloyRbpRY yeneripation ! ¢B thotpioiedl etie wie flirtber peadermed.

propyl ene” pol yneri zati on were continuously transferred
t Tl féadcdoredebrditieast oweequigspefoMows:a polymerization
and having an 25 inner capacity of 1 n8. Propyl ene,

etéyipatused $9UCogpolyaterizatiomumessyreudpBi ddPiag blow
the reactor, and 59 copol yngeri zation of propylene and
ethie efecianlpeidwrges 100Tme’ racomreninadion aediodvol. %)
as follows: polynerization
of gases inside the reactor: propylene/hydrogen = 90.0/10.0,
amount of polymer particles held in the fluidized bed; 55 kg,
and reactor operation time: 20 hr. The average residence
time of the polypropylene particles in the reactor was 4.01 hr.
The polypropylene particles were discharged at a rate of 13.8
kg/hr, and the particles had an intrinsic viscosity of 1.00 dl/g.
[0113] First-Stage Copolymerization (Gas-Phase
Polymerization)

Polypropylene particles obtained from the second-stage
propylene polymerization were continuously transferred to a
fluidized-bed reactor equipped with a stirrer and having an
inner capacity of 1 m’. Propylene, ethylene, and hydrogen

were continuously supplied to the reactor, so that
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tenperature: 70C, polynerization pressure: 1.4 Mra,
blow rate of circulation gas: 140 n8/hr,
concentration ratio (vol.% 5 of gases inside the
reactor: propyl ene/ et hyl ene/ hydrogen = 64.7/33.3/2.0,
amount of polyner particles held in the fluidized
bed: 65 kg, and reactor operation tine: 20 hr. Oxygen
(deactivator) was added to the supplied gases in an
acopal yeoe rigsyiboni of) propy lene mad gghylens was performed.
triethylal um num supplied to the reactor. The laverage .
r ddiadeivactione oongoligrsr warei @sestqldpdpsi apelynsgization
bl ock copol yrrerg in the reactqor was 3.18 hr. th\%
ptemparatpeet i H0Ys, \Ro by miestzakigad paessure: d -4r MEay blow
kg/ hr, and the . particles hag _an intrinsic.viscgsit
ofate of eircylation @@§7]1£Q@Mr,é§§1¢%%¥f@é&€ ratpe (Vpl.%)
polymerization, reactors and the results, obtaiped.in _
Ll Basks ki Ea rearidn: mupiesinilefalardgen =
pr-apy| - hased bl ock .coppl r articles in L es
oY e B Bt Bhamproaymes pathEles SRR the
Tapl.e;.1. 6 00 00 ' - @) . .
FlShed bk 14 K iRt ofeag S il ¥iSh Bl 29 b
gb%(%é‘hw&)e{l@tiwa%rjw\b'ag a@104Q ¥ SuPpYiiNeHsés 4% an
amount corresponding to 0.0003 mol per 1 mol of
triethylaluminum supplied to the reactor. The average
residence time of polymer particles (propylene-based block
copolymer) in the reactor was 2.66 hr. The polymer
particles were discharged at a rate of 16.9 kg/hr, and the
particles had an intrinsic viscosity of 1.49 dl/g.
[0114] Comparative Example 2

A solid catalyst component and a slurry of
prepolymerized catalyst component were prepared by the
same method as that used in Example 1. One-stage
propylene homopolymerization was performed using the
slurry, so that polypropylene particles were produced.
One-stage copolymerization of propylene and ethylene was
then performed in the presence of the polypropylene particles,
so that a powdered propylene-based block copolymer was
produced. Each polymerization process will be described
below.

[0115] First-Stage Propylene Polymerization
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Homopolymerization of propylene was carried out
using a fluidized-bed reactor equipped with a stirrer and
having an inner capacity of 1m®. Specifically, propylene,
hydrogen, triethylaluminum, cyclohexylethyldimethoxysilane,
and the slurry of prepolymerized catalyst component were
continuously supplied to the reactor. The reaction
conditions were as follows: polymerization temperature: 80°C,
polymerization pressure: 1.8 MPa, blow rate of circulation
gas: 100 m’/hr, concentration ratio (vol.%) of gases inside the
reactor: propylene/hydrogen = 90.0/10.0, supply rate of
triethylaluminum: 41.0 mmol/hr, supply rate of
cyclohexylethyldimethoxysilane: 6.1 mmol/hr, amount of
polymer particles held in the fluidized bed: 70 kg, supply rate
of slurry of prepolymerized catalyst component (calculated as
solid catalyst component): 0.90 g/hr, and reactor operation
time: 20 hr. The average residence time of polymer particles
(propylene-based block copolymer) in the reactor was 4.63 hr.
The polypropylene particles were discharged at a rate of 15.1
kg/hr, and the particles had an intrinsic viscosity of 1.00 dl/g.
[0116] Copolymerization (Gas-Phase Polymerization)

Polypropylene particles obtained via the first-stage
propylene polymerization were continuously transferred to a
fluidized-bed reactor equipped with a stirrer and having an
inner capacity of 1 m’. Propylene, ethylene, and hydrogen

were  continuously supplied to the reactor, and
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61 What is clained is: 1. Propyl ene-based bl ock

copol yrmer particles obtained by copolynerizing
etbplodgmericapiapyd £ pr oy feoremanah eshiyleneewropardaemed.
cgpolyner in the presence of 5 propylene polymer |
pdhe creagtiomereonditiensatweref ashelalhomsisipolymerization
viscosity 11A of a 20C xyl ene-sol ubl e conponent in

t templegeituteopdl 0He; pelymesizatioa pressurei dsfc MPa, blow
viscosity rl B of a 20C_xyl epe-insoluble conponent in_

t hetebbdciireuatipre gasarkd ¢ mas/hr, wpngentragiongajie (vel.%)

Cobogpnss Tasis dho TRACHHDH R YN bRy [ Faciyydrogen =
L9013 975, BC BlRSKaTORSE Y IRl yRELE | SaSBicles held in the
fluidized bed: 65 kg, and reactor operation time: 20 hr.
Oxygen (deactivator) was added to the supplied gases in an
amount corresponding to 0.004 mol per 1 mol of
triethylaluminum supplied to the reactor. The average
residence time of polymer particles (propylene-based block
copolymer) in the reactor was 3.18 hr. The polymer
particles were discharged at a rate of 20.4 kg/hr, and the
particles had an intrinsic viscosity of 1.72 dl/g.

[0117] The average residence time in polymerization
reactors and the results obtained in measuring mechanical
properties and evaluating propylene-based block copolymer
particles in Examples 1 to 4 and Comparative Examples 1 and

2 are shown in Table 1.
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What is claimed is:

1. Propylene-based block copolymer particles
obtained by copolymerizing ethylene and propylene to form
an ethylene-propylene copolymer in the presence of
propylene polymer particles,

wherein the ratio of the intrinsic viscosity na of

a 20°C xylene-soluble component in the block copolymer

particles to the intrinsic viscosity mg of a 20°C
xylene-insoluble component in the block copolymer particles,
Nna/Ms, is 2.9 to 7.5;

the content of the ethylene - propylene
copolymer is 5 to 50 wt.% on the basis of the total weight of
the block copolymer particles;

the ethylene content of the ethylene - propylene
copolymer is 20 to 55 wt.% on the basis of the weight of the
ethylene - propylene copolymer; and

the standard deviation of the ethylene contents
of the individual block copolymer particles is less than 7.

2. The propylene-based block copolymer particles
according to claim 1, wherein the intrinsic viscosity na of the
20°C xylene-soluble component is 3.0 to 7.0 dl/g.

3. The propylene-based block copolymer particles
according to claim 1 or 2, wherein the propylene polymer has

an isotactic pentad fraction of 0.98 or more.
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