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TI TLE OF THE | NVENTI ON METHOD FOR PRODUCI NG

PROPYLENE- ETHYLENE BLOCK COPOLYMER BACKGROUND OF THE
INVENTION 5 Field of the Invention [0001] The present
invention relates to a nethod for producing a

propyl ene- et hyl ene bl ock copol yner. Rel ated Background
Art |0002] Because pol ypropyl ene resins used for

aut ohbilLk ©F JHE ©N hone el ectronic products,

and the like are required to have _high rigidity and
hi gMETHED r EORs (BRODUGINEY | BROBY LENE-BIHYIENE BLOCK
havinE a créstalline propyl ene pol ynmer portion and an

anmor( Byl ene pol yner portion are typically
used therefor. The propylene block copolyners are
mai BAGKGROBNIDOR Tk ANYVENIIUN ng a first 15

pol yn rization‘pchess in which propylene is
ho €adAlla subsequent second

IR LR L P —

and WREYeaeHEYIsoe sk SORHISS boess ar e perf or med

by t.ch I nerizgt'_n (see, for exanple, Japanese 20

tF;at _la‘é'ﬁiééma—éﬁ?- open No. 6-136018), a nethod

pélr T0PREY " by Essarsnio ol BRRpHEe ar Rt IRets Hor, aypmotive

o Gt h S e SRS PR i requied o v

oy HER G hd JRER iphrcs SRS brofEnd BIBLK bptymers

SO TSRO B ORAE" pRInBF HAERSaY my amorphous

E ﬁg%bpyl%né%l&ﬁ?ér'ﬁiﬁbﬁ' SeORpiediy usdd tiidéfd) The propylene
block copolymers are mainly produced by a method including a first

polymerization process in which propylene is homopolymerized and a
subsequent second polymerization process in which propylene and
ethylene are copolymerized. More specifically, a method by which both
the first poljmerization process and the second polymerization process
are performed by batch polymerization (see, for example, Japanese
Patent Application Laid-open No. 6-136018), a method by which the
first polymerization process is performed by continuous polymerization
and the second polymerization process is performed by batch
polymeriiation (see, for example, Japanese Patent Application Laid-open
No. 61-101511), and a method by which both the first polymerization
process and the second polymerization process are performed by

continuous polymerization (see, for example, Japanese Patent
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SUMVARY OF THE | NVENTI ON [ 0003] From t he standpoi nt of

cost efficiency, it is preferred that the

af orenenti oned propyl ene bl ock copol ynmers (nul tistage-

5 polynerized propyl ene-based copol yners) be produced

by continuous pol ynerization rather than by batch

pol yneri zati on. However, in the conventional

contApphqaiumemdermNmd%ﬁ&b‘éﬂ)ﬁrﬂk@wtwfpat his

Ilkel to occur vi a which mer particles that have
Wil 5 INS -u.m\ harged fromthe

reactlon t ank orover own, pol ymer pasticles are 1
|1 kd0POBP be R poistice! caet Paisiencyn it ahpreianed that
to such structural _hetero eneltélof the o ta| ned

pol yther pforemsnsioned; r puopyleper eblock wihope yxarsre% c {ipltistage-

aflflslgﬁ%&sgnzkéggga%spgl %{ﬁ:{]helr sinilari t%’@uﬁ‘i"i‘{]e @%}E&ogunuous
pp RS ZaHER AT s thbﬁ%"fm‘fm%%ﬁ@a] Hogvever, in the
] gf;g,gvﬁé&xggfn inouscpolgpeaizetion P & St path is likely to
R R B i R By
Cw%fj%&%“%&ﬂ% {hgdr“e%gﬂ?%ﬁae@ﬁ&‘; 1%%;3;3%% beftfbles are
o i G0 ODYERb sfh structural
170 e REmRREAObENE B rlaitich LifE DYER
Sglc E{Tﬁﬁ% céb dt J&ﬂﬁéﬁdcﬂ'ﬁhﬁg t8" which
W@%ﬁff?ﬁg g olb{ﬁ}ecti 'n sérres and in

cont e%aﬁghmﬁgﬁ%?é}l“cat g%/s?f and propy engﬂg‘r&ghgélﬁtaﬁsheyfe,
o SPa Ao %lr}g%?l bibdiicly hid Rere) iSfdoft fof frfpfotement in
sol 'tgrﬂaé‘bfbi‘&czl 13 E%ﬁa‘in&gﬂafm@al&ﬁleﬁ 20y ene

particles extracte romaf

pol gﬂg(ﬂg at | Oqﬁéﬁgs%ﬁn%ﬁﬁbﬁ YP4sStréatedinl \h@d/ éPthe foregoing,

secan fol | owm
and it is an object of the present invention to provide a method for

producing, by continuous polymerization, a propylene-ethylene block
- copolymer with a reduced pumber of fisheyes occurring in molded
products.
[0005] The method for producing a propylene-ethylene block
copolymer in accordance with the present invention has: a first
polymerization process which is performed using two or more
polymerization tanks connected in series and in which a solid catalyst or
a prepolymerized catalyst containing a solid catalyst, and propylene are
continuously supplied to a first polymerization tank to produce
polypropylene particles cotaining the solid catalyst, and propylene and
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pol yneri zation tank, so that each of the pol ypropyl ene
particles is grown; and a second pol ynerization

process in which propylene, 5 ethylene, and

pol ypropyl ene particles continuously extracted from

the last polynerization tank of the first

pol ynmeri zati on process are supplied to a

pol yalyproatylene t akticles preahtmanstopeximetedof from a  former
propyl ene and ethylene wi thin the pol ypropyl ene ]
par tpoiymnzanenetanl)(/' tane continaguslyr spphieidde a seeons or Hellowing
pol ypropyl ene particles in each pglynerization tank 10 )
of tpulymierization tamk; i scattheh eachcef shespolyprepylens particles is
and the sumtotal of _average, retention tipes of :

pol \growpy | end pasecanide polymenizafiony PERGEsat nan?llth Karopylene,
of the first polynerization process is 1.5 to 3.0

Eireri oyt unppipoy i
by pasiBoEmerizatoRdaBk @ ezt PolymeTZatian process arc supplied
pol yneri z tion_prpceaggchae av zagg retﬁgék$g%£k£§R§$§c and
\?Mplt%?régl}?; ecl.f.ied ran 0.1 tosl. )ém and, the s

t ot &ﬂg ﬁ\eé’YlQb‘E the, ng RAPYleREs P&ﬁli%%"y Bthpénﬂ{g average
b e aptengion, g 0158 pOIFPISRg1SF PaIEicad ceh nodysfizgtion tank
ookt e ABatin TEbROP 016, P2 b d B ol of
par eVETsE P Rt AT boNphGRYIERT sRRfviel (B PRKjrE8zation
par CrELef % (e BB i o PBER B A0 bY P oPYI ene

par ;mgb di ag?)p %@rxﬁeﬁbﬁyi'tr{j ﬁgcérﬂahﬁ'% Wiy gﬁg Jpresent invention,

pol ati pProcess, it IS possl aln a
pro e- oc y 3 i is len
suf %%nt %Bﬁ]kl&@re méi nii)taﬁgaregt ingf%f E%&‘%%‘_\% erPg propyiene

ol i ; L zati
o YEBiop Aoy e ik hpie oy ! e v
" horpRnfibn e FONHI9PRsSylend Prticled B eddle holymerization tank is

within a specified range (0.1 to 1.5 h) and the sum total of average

retention times of polypropylene particles in the polymerization tanks is
within a specified range (1.5 to 3.0 h), whereby the retention time
distribution of polypropylene particles in each polymerization tank of the
first polymerization process can be sufficiently reduced and
polypropylene particles which are sufficiently uniform in particle
diameter can be obtained.

[0007] Because polypropylene particles which are sufficiently
uniform in particle diameter are provided to the second polymerization

process, it is possible to obtain a propylene-cthylene block copolymer
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conmponent grown in the second pol ynerization process,

which is 5 referred to herei nbel ow as

“propyl ene- et hyl ene conponent”. Therefore, the nunber

of fisheyes in a nolded product using such a bl ock

copol ymer can be sufficiently reduced. [0008] Further,

in accordance with the present invention, it is

pr efwhichd is heufficentlyeiugtiforot inhéherratipl efica epropydene polymer
bl ock copolyner 10 obtai ned through the second

pol yensmpenentogropvio i ke ifgsopolynterization, pagepswhickyis referred
wei ght, where the anpunt of the solid catalyst

suppio dergisbelayw t as t .hmn@pramféermqﬂmpmmt randarﬂ< erpolymer
the first stage is |let be 1 part by wWei

des RQIBPANeNHr ErOWBoMR, thehéew epel ma%, jwhich is

pos bt ai polypropyl ne p i cles
suf fﬂegfﬂéﬁi tg herpinbelow As ppranY ylene Y&i‘?%rﬁ@@ﬂmpﬁn? 'neTherefore,

RGN RS ST R i LI IR PR A IR P

after the first, po zat rocess is

suf {4 c%bﬁépf# f {l;.lgtrgﬂhbl activity. By |

0BT RS SRR S M epdpehin. 1

Loigfr% %Tq%g%ﬂﬁﬁﬁﬁ it el g@?ﬁ o AR REEE Block 'copBlymer
nondaRy et s aeont P qlﬁéﬂ%fffséﬁ}ﬁé@é%sﬁvf’%ﬂn‘g@@ to 40,000
ety ey Hierd HE st o 466 YO H3Be I3, SUbplied per unit

gfg%ggqﬁstﬁlgf bp{?&ﬁﬁne' La‘f}gum ng% eI occur gclglo & %2 1 part by
I: fre hﬁé(igﬁ hl tAd SHeBE Medeidabve! fke ;’ﬁx‘%&@ﬂlﬁ inGeRitd Rakes it

e pol ypropyl ene particles

eSS A g
accQp f{? Frlﬁﬁzﬁ{ég;zlaﬂ&ﬁ% ss.f I A® hNheesult, the solid

st anépm nt 0 Iting e occurrence of

fi shapdgst 'r;bntainét[ ayRhifdhe polypropylene particles after the first

polymerization process is sufficiently uniform in catalytic activity. By

growing a propylene-ethylene block copolymer till the produced amount
reaches the aforementioned range in the subsequent second
polymerization process, it is possible to obtain a propylene-ethylene
block copolymer which is more uniform in the ratio of the
homopropylene component to the propylene-ethylene component and
more significant reduction in the number of fisheyes can be attained.

[0009] - In accordance with the present invention, from the
standpoint of further reducing the occurrence of fisheyes, it is preferred
that the average retention time of the polypropylene particles in each
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5 that a silicon conmpound represented by Fornula [1]

gi ven bel ow be supplied to the polynerization tank of

the second pol ynerization process Si(0OL)4 [1]

wherein, L independently in each occurrence represents
a nmonoval ent hydrocarbon group having 1 to 20 carbon

atons. 10 [0011] The average retention tinme of

par tpalyarerizationpinknef i@ firspolymiésizatton pfcdese be equal to or

t he ‘'description of the present i nvention, neans a

val Uesotitas had.by di vi ding the wei ght . (un| t: kg) of
particles contained wthin the polynerization tank by
a mg810] ow r dhe goeotrdancieg/with ofthe ppresent efnventioact fm  the
fromthe polynerization tank. Further, when the 15
pol ystendpint of fursher inkibitihg dhe ecpterence of fisheyesyfi isrpreferred
tank, the average retention tine neans a val ue
obt ghaed sijiconveetnpound erepresentedoby| Formula (1hgivempelow be
contained _in the polynerization tank by a volunme f|ow
r at suppliadto thapalymérizatian tank-ofghe aemncbpobrmmzatm process
is extracted fromthe polynerizationtank. 20 [0012]
The pres&i{OLpwenti on makes [k] possible to produce, by
cont i nuous ]Sol ynerizatjon, a propyl ene-ethyl ene bl ock

f

copdvheret, tk oideppndantly Hbeael gschmeace w&pmgntﬁ a monovalent

A o B
T RELE O St oot RS 3 RSt
di agwg(m Sho?wgsittggp{&s,ﬁésﬁﬂﬁgaﬁﬁ ween the, c%n Sﬂi,agans a
8."2" "Erla?al@a%iwe AR thegupie Qﬁﬁ%&hﬁwﬂﬁcm contained
DESGHH I%\c! B THErl%gc%nE F&_,EE E NS How rate (unit: kg/h) of
particles extracted from the polymerization tank. Further, when the
polymerization tank is a liquid-phase polymerization tank, the average
‘retention time means a value obtained by dividing the amount of liquid
(unit: m’) contained in the polymerization tank by a volume flow rate
(unit: m’/h) of particle-containing liquid that is extracted from the
polymerizationtank. ‘
[0012] The present invention niakes it possible to produce, by
continuous polymerization, a propylene-ethylene block copolymer from
which a molded product having a reduced number of fisheyes can be
produced.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic structural diagram illustrating a propylene-

ethylene block copolymer production system.
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[0013] In accordance with the present invention, the

pol yneri zati on tanks of the first polynerization

process contain two or nore polynerization tanks. In

order to obtain particles of a propyl ene- ethyl ene

bl ock copol ymer which are nore uniformin the ratio of

the 10 honopropyl ene conponent to the .

pr opyl eneFKihY lie aaliagrano showing the reletienshipdwiween the content
sufficiently the nunber of fisheyes appearing in a

ol defithepcapalymeri portisnpined gropylenasethylene block copolymer and
pol yneri zation tanks of the first polymnerjzation

pr octhesnummber of fisheyrsr bavingracdiamnstes of ¢qual to or larger than 100
pol yneri zation tanks. The second pol ynmerization

procéesls uses one or nore 15 polynerization tanks. In

order to inhibit the formation of fisheye '% Dl ded

ar t i RESCRIBTIONQEIHE PREFERR IRIMENIS ab) y
1to3 ol ynmeri zation, tanks he used in the second,.

pol Vi®8dB1at i odnpr deeerlance | with g eI Hth o dvention, the

oG arAataRdRpkE a6 186 HIRLReREadaRh Picels eBhudt two or
Dol VG BB AR EkGe. IngTshdh i B, PR of 8 propylene-
R e e
AR B RophiREhe 30 BRGroBHAEE Mhponent and
D OS85 B 04 SP3BT o proded
" AR, BB BTG, B i g
Eéréiﬁéﬁe?%éﬁéggﬁé%%{ﬁ%@ﬁ% InofR pRZetebfY BT polymerization
p?opy eﬁz?;mgl e%%@gﬁ%sgg%}n@ ?{% usgt iugﬁs sf/)g?er%r tmore
10 etafibf? tafld.S 1A Sk 38! frbibie tRE fekdtian of fisheyes in
ne-et hyl ene bl ock copo

progy ymer by continuous

pol ledabhi THeidP etigihyl efeeabivel to 3

pro uctdlegnbisg/)dsl?sémﬁlg gé%*rlggi géﬁé g\d‘?ﬂgf %gié(griopyl e?:g 0
polymerization tanks be used in the second polymerization process. Ifit
is intended that mechanical properties and morphology are optimized by

changing the propylene-ethylene component in structure, it is preferable

that the second polymerization process be implemented by using a
plurality of polymerizatioﬁ tanks rather than a single polymerization tank.
The production of a propylene—ethyiene block copolymer by performing
propylene homopolymerization by usihg three tandem propylene
polymerization tanks and then performing copolymetization of
propylene and ethylene by using two tandem copolymerization tanks

will be described, as a preferred embodiment of the present invention,
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pol yneri zation tanks P1, P2, P3 disposed on the
upstream side and two copol ynerization tanks PElI, PE2
di sposed on the downstream side. The propyl ene

pol ymeri zation tanks P1, P2, P3 and the _

copol ynmeri zation 10 tanks PE1, PE2 are linked in
series so that a product can be transferred

succhslewy ¢h \etaibrwith refisenesn o phé drawings. i dowewvdr, tthe present

downstream polynerization tank. Further, to each of
t he jventibarie npbliyited toathe belowaddssribed eRthodifiens
connected a line for supplying propylene to the tank

and [001ddch of At prepybere-stiwyléreablonk tcapolynfEl prodeetips system

connected a line 15 for supipl yi ng propyl ene_and

et hyl @ shotn inHdQ.dnis.a §y0drs] for producipg apropplenst¢fhylane block
bl ock copol yner production system 10, a solid

cat atopalysred byreqntinness podymenizationu dihe propylanecethylene block
the propyl ene polynerization tank P1 and_pol ypropyl ene

par t ¢apalymeropradduction systemnl Q) isaprowided awithp thiegc propylene

Then, propylene and 20 pol ypraopyl ene particles A
contpelymerizationt tanks &d, R disppseshpndhe upstream side and two

pol ymeri zation tank Pl _are_caontinuoysly supplied to ,
t he gapslymerigation tgnkey PEL: PBR C‘:Jémse il {ecdownsiream side. The

e
t he 0 e 0 i zation tank,P2 are,continuoys

B Bl T T AR oS
the Siceetsipdlyy Fom Ak POATHBCBolymetizaios fink S a dogmstream
Copp ek P EEL B by rACh Biaton
Bg%%iﬁﬁ Ls[&g 5 r# ﬁ%%g’ém@% ,!iafei %ﬂ %{Jﬁ ;fe\{iﬁé&ﬁggxlpﬂe {p the tank
38: A B B0 P B RGP ET G BAR O, kS TRECIHEREY b6fifected a line
be o 0% SpBARE phitiont mnd fhylehe @ tRgaErCcssary to

Pol yig3RY' ene 1Rathé Chivpyteii-tihyPatn] 16Xk " 8GpSInier° Broduction

t he
system 10, a solid catalyst and propylene are continuously supplied to

the propylene polymerization tank P1 and polypropylene particles
containing the solid catalyst are produced. Then, propylene and
polypropylene particles continuously extracted from the propylene
polymerization tank P1 are continﬁdusly supplied to the propylene
polymetization tank P2, the polypropylene particles are grown. Then
propylene and polypropylene particles continuously extracted from the
propylene polymerization tank P2 are continuously supplied to the
propylene polymerization tank P3, and the polypropylene particles are
grown. This is the first polymerization process.

-7
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propyl ene pol yneri zation tank P3, propyl ene, and

ethyl ene are continuously supplied to the

copol yneri zation tank PElI, and a 10 copol yner of

propyl ene and ethyl ene is produced inside the

pol ypropyl ene particles. Then, particles continuously
extracted fromthe copolynerization tank PE1,

proppid®. andp ese@vﬁlécoast | austestig Bwatetinbdhao to be
t he copolynerization tank PE2 and particles of a

pr Opddnﬂ:hﬁ:mﬁghs'lhlgﬂbecbﬁ@@xk te® patside to dhie ppopylene polfinerization
is the secon 15 pol yneri zati on process. [0018] In

t he fanksP1,Mnitifréhe antreated propykeners cbatimadusly supplied together
three tandem propyl ene pol ynerization tanks Pl, P2,

P3, with ather apelypedpylenen parfictes offraml yam ompsteem  propylene
particles in each propyl ene polynerization tank is_ .
0. 1 palyinefiZationrtdnk e & dommstrehnopropydens polyanerization tank, it
times of these 20 propyl ene polynerization tanks P1,

P2, Bhdtalways necelsarytto sBpphcipropyhene from thecoutgide.
retention time of the propylene polymnerization tanks

P1, [8917]P3 t Polypropylens particlesecantimsmshamydrasted fyom the
adjusting the sumtotal of average retention tines to

wi t ipiepyieneaipolymentzationd tankigd 3,1 (propylssesi and ethylene are
decrease sufficient]y the retention the,distr'b%ﬁéon

of praNfimvepsiye rsupphiegdartei dhescopolyme I, and a
pol ymeri zation tanks P1, P2, P3. This pakes |t

poss§apolymer e prePyisnspyatiche Ene| &% B elnside  the

fromthe propyl ene .8 nmeri zation t.ank P3 and

o ReEBepy e patEisleso Lhdarhles SAntianguslpsitacted from the
- sufficiently unifqormi article dianpeter. [0019] If.

The o ik, BE R apipy s B iy Ighe aite | eansipuously

0. 1 PPLRE 1y FPBAD YT iak B . BarBie e by

T e BURAE R 1300k | EpBaiter B protifedcr il 5 “Bhd *Becond

br o ALY RL RS DL &1 ned. pol ypr opyl ene. par i cl es
b eCqoB1gcven Th ThOFirst %lofytﬂhﬁ%&i ‘prgégs"s r}?e!rfminﬁed in the three
tandem propylene polymerization tanks P1, P2, P3, the average retention
time of polypropylene particles in each propylene polymetization tank is
0.1 to 1.5 h, and the sum total of average retention times of these
propylene polymerization tanks P1, P2, P3 is 1.5 to 3.0 h. By adjusing
the average retention time of the propylene polymerization tanks P1, P2,
PB to within the aforementioned range and by adjusting the sum total of
average retention times to within the aforementioned range, it is possible
to decreasé sufficiently the retention time distribution of polypropylene
particles in the propylene polymerization tanks P1, P2, P3. This makes it
~ possible to make polypropylene particles discharged from the propylene
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the sumtotal of average retention tines of

pol ypropyl ene particles in the 10 propyl ene

pol ynmeri zation tanks Pl1, P2, P3 is shorter than 1.5 h,

the propylene polynerization reacti on does not

advance sufficiently, and if the sumtotal is |onger
| ene, pol yperizatiop reaction,

v abelvetizatioselAnIala Al EHabised i s copolymerization tank
?;gzﬁﬁi%é%r;f%?ﬁﬁﬂn"ﬁ lt@rparéle tl ' ”%‘%irflﬁuhﬁé’?"%f rem

and m%vi ng ]Ji% %hgrag%)éﬁ‘gfﬁgﬁh R Eﬁ%ﬁé@iﬁf Pg’llgnrge%arﬁdes in
EZF&%&@E&@&E@BS@%@%@“ nltﬁ I,sgugyttp'gﬁar%l h, the propylene
b2 Ryiaatiop Earion dpenot pdviskpeueiEieinl fadif fipaverage
b R RS 4 Bhgtl Bt Tid 3 s e AR fgribution of
D S RSP bal e P FORs | huoddis, Z8e Mty pobtained
L TSI b, A IR LR AR, ter, i
for W8 sHER LA 6P by dfake RachRth TRAOCOLbHIyBROpAAO TNl in the
Pr BRI oRARRLAIA Bk PLboCIOT SOSHUTES (TS bt
ani A50BYRA IR kirizabn aeathich Mobs ol advaits yafmtiauty, and if
|to|r Mife %%gg@ggeggiapﬁgg; Q?iﬁ Plopyieae ’ia‘b%irmgrization reaction

Pr efagivaltes Rtwdess and arPex RS %Endlﬁﬂfbfﬁhcﬁn@pmgy%hd@émponent
preferably equal to or longer than 2.0 h, 7an stil

nor gs phefigédbl vy equal to or longer than 3.0 h. From

the standpoint of time required for a transition such

as §0026Fe ch¥pam theestantdpoint of firthérheeduetigghe number of
retention tinmes is preferably within 5.0 h. [0022] The

sumfishegbs & thé prapylengethytreblock copelymer aid improving the
~ operation efficiency, it is preferred that the average retention time of

—O

polypropylene particles in each propylene polymerization tank be 0.2 to
1.2 h, more preferably 0.3 to 1.0 h. Fﬁrther, from the same standpoints,
it is preferred that the sum total of the average refention times of
polypropylene particles in the propylene polymerization tanks P1, P2, P3
be1.5t02.5h.

[0021] The sum total of the average retention times of parﬁcles in
the copolymerization tanks PE1, PE2 is preferred to be as long as
.possible, and the value thereof may be appropriately set according, for
example, to the intended application of the produced propylene-ethylene
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10 copol yneri zation tanks PEl, PE2 is preferably as

| ong as possible because the polynerization activity

of the solid catal yst decreases with tinme. Wen the’
sumtotal of the average retention tinmes in the

copol yneri zation tanks is short, (1) if polypropyl ene
particles with a shorter retention tine in the first

pol Viseek zapolyimer.oBses the standpbit tofbbtainiify 4 peopylene-ethylene
copol yneri zation in the second pol ynerization process,

t he blatk mdrp@l'ﬁnef wyitle aesuffiointlyolighystaictatal aimfedmityydbe sum
to have a [arger content of propylene-ethylene
conpoterdf theravetae idtentbony fimesyindhe sepand polymerizatiorprocess
| onger retention tinme in the first polynerization

pr ocissreferablys etmaictoeor tangendhaw dd) ynunozeapreserably equal to or
second pol yneri zation 20 process, the

pr opiphgertimnh}.5qy evehmerequefirahbr equal 40 wsdongsrdban 3.0 h, and
have a | ower content of propyl ene-ethyl ene conponent . .
The stilhmmore preferabiyoequalioan longerthane3 iy Feam the standpoint
conponent in each propyl ene- ethyl ene Rl ogck copol yner

par tofimeatequined don adeansition sueh s acmade ChARZe, Hag G total of
broader and fisheyes ,easily accur in nol products.

| n dhgaveragea wieniig tmesas Erqfﬁﬁgﬂ%mlﬂm ﬁd§ referabl e

t formth | ene- . et block . . .
cop ORI | zat | B WG (0, G bR oY RBEE APeBlign Gmedn the

ol Oy merigAipRGRaks BB bR 48 PRISERly s fong as possible
o Woiedbe T8 byt vy Sk Syt LB Bt fes with
e Efol y gk doe oo el it diefds SHIRERE et in the
o1 oFTERATIPYIoD LS TRrDNTs dr) of i EhREVIRRE particles with o
PEBHFGECEBA  BIRL TR e b R i
oo PSP ' W SRR S herizmion, rpsess, i
. PRSI CORPERE o SRS e lager

content of propylene-ethylene component, and (2) if polypropylene

particles with a longer retention time in the first polymerization process

are subjected to the copolymerization in the second polymerization
process, the propylene-ethylene block copolymer obtained comes to
have a lower content of propylene-ethylene component. The content
distribution. of propylene-ethylene component in each propylene-
ethylene block copolymer particle obtained under the above conditions
becomes broader and fisheyes easily occur in molded products. In order
to resolve this problem, it is preferable to perform the propylene-

ethylene block copolymerization while increasing the sum total of the
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pol ypropyl ene particles are transferred to the second
pol yneri zati on process, a higher anount of the
propyl ene- et hyl ene conponent can be ensured by
extendi ng as nuch as possible the sumtotal of the
average retention tinmes in the second pol ynerization
process. Therefore, a 15 longer sumtotal of the

aver ageagetenhiion timern the soond godymesization poecess asuguch as
is preferred. [0023] In the present enbodinent, it s

pr ef possibilet Hitpdljeropylameypantieles wythea shottet keteniion jirae in the
be produced in a specified amount  relative to tge )

wei ofitst opolymerizitioh qaoeessstaressebjesiedcitei tha |grodugon of a
20 propyl ene honopol yneri zation and the ..
copopropylsneacthylens Gomopenente inathe ceopolymerigation tanks, the
preferably performed so that the weight of gPe .

pr opathennt eofy then epioipylenesefbylgnee rcempenenty logsc diyd  mcrease
pol ynmeri zation process wll Re 20, 000, tg} 40, ng) e e
par tpropoytiowallyntto  ther setentionr Bme, even doMme §opslysagyization 1
parts by weight), where the anoupt of the solid N
cat apgriermes g'gmal lag page, ﬁm t?itﬁﬁ ceripration, iy, pohgmerization

Eop@%rﬁﬁ Si ‘glthéhifglgef é'ef&‘imﬁﬁﬁémgﬁﬁﬁﬂﬁ (f?fégéoﬁfg‘\?%" g}h'l process
}Aﬁieglga{é% g‘édﬁgécf &ﬁyﬁ%{&%oﬁg af %Fg,zgalél'dd a{.ﬁ%‘eﬁ#ﬁéﬂ when such
bl e
gl;mlz)%]?ﬁg%esg ?&ki{?g E.F?Z ec¥£2\§eé P%éﬁ?ﬁg'eg?jgsein? .oﬁiﬁﬂlfént can be
oo TEeS byl kiRl (SR bRV, gt ol T the average
o MR ot 1) sBrd elieReaoh pRcen! | hercor, <
17 doBEEL SRR R B, relieonCaNieqindhe opbiynarzation

tanks is preferred.
[0023] In the present embodiment, it is preferred that the

propylene-ethylene block copolymer be produced in a specified amount
relative to the weight of the solid catalyst used. Specifically, the
. propylene homopolymerization and the copolymetization of propylene
and .ethylene are preferably performed so that the weight of the
propylene-ethylene block copolymer after the second polymerization
process will be 20,000 to 40,000 parts by weight (more preferably
20,000 to 30,000 parts by weight), where the amount of the solid catalyst
supplied per unit time to the propylene hombpolymerization and the
copolymerization of propylene and ethylene is let be 1 part by weight.
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conmpound preferably is tetranmethoxysilane or

tetraet hoxysil ane. [0025] As descri bed herei nabove,

t he propyl ene-ethyl ene bl ock copol yner produced in

the present enbodi nent has high structural 15

uniformty. Therefore, by using such a copolyner, it

is possible to decrease sufficiently the nunber of .
fishigpes]in a Ifthe wdghtof teipropydensethyl@block copolymer is
Speci fic exanples of the solid catalyst, the propyl ene

pol yegsal 2@lor eotecthian 20)000partedyawdighter 1 part by weight of the
copol yneri zation tanks PEl, 20 PE2 used in the

pr essoiid eathlyst, thecatalyst cost isdikealy e detrsiasey. anjdoifitris equal to or
Solid Catalyst Well-known solid catalysts that are,

sui tlebd ehénr 40)080i partsobynwcight i te sﬁncwahqumﬁh of the
addi tion polynerization catalyst in the _presen

- ] t
enbqtiopylene-Ehytemecsiock copolyrer isilikalk to irereare ard the number
catal ysts 25 obtained by bringing a solid gatalyst
co nmgﬁsheycs tedstondecreaseni Tovfhe mmmhﬁ‘ﬁﬁl% ibdspreferable
and an el ectron _donor, an organoal umn conpo
confonsupplyared sakican «arppe n@r@?ﬁ&ditrs%{ ]]Tz‘i’%u a lr-i]]d to the
contact w th each other. The solid catal.yst conponent
i s rmlymeéwaﬂ@nﬁ@ﬂéﬁo he ﬂ@,@e@gﬁ@@m{ﬁgm nt
(A . [0028] A ca{ﬂ! yst which is generally called a
titani um hdsi 5 conposite catal yst can be used

e oNBeeN Ly % MIGPRACEHY hER oieee SEEBEANGS 1 A gpovelent
ContBEroG R giesp GERE | ool SaH aR0m T PudH f, silicon
e CoRPYRd Prasrae i ehEms Rt fne o ARG
rondBBSh: oy 08 BN Tt i orlRetbylene block
At OB pofyindr SordduREE "in? HO4D prdBéhtPetrboliment has high structural
uniformity, Therefore, by using éuch a copolymer, it is possible to

decrease sufficiently the number of fisheyes in a produced molded

product.

[0026] Specific examples of the solid catalyst, the propylene
polymeﬁzaﬁon tanks P1, P2, P3 and the copolymerization tanks PEI,
PE2 used in the present embodiment will be described below.

[0027] Solid Catalyst -

Well-known solid catalysts ‘that are suitable for olefin
polymerization can be used as an addition polymerization catalyst in the
present embodiment. 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
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nunber satisfying O < a < 40. Specific exanples

i nclude tetrahal ogenated titani um conpounds such as
titaniumtetrachl oride; 15 tri hal ogenated

al koxyti tani um conpounds such as et hoxytitani um
tichloride and butoxytitaniumtrichloride;

di hal ogenat ed di al koxytitani um conpounds such as

di etdaydiridrbtpoticnt) 21d ¢a eledtrodi domory component into contact
di chl or’i de; nonohal ogenated trial koxytitani um

conpeithéach etherasThs solideatalystcomponkhbis rderzed to hereinbelow
tributoxytitanium 20 chloride; and tetraal koxytitani um

conmeuncitalyst bomponert fAkt hoxyt i t ani um and
tetrabutoxytitanium Such titani um conpounds nay be )
used0628E!l y oA icatatystowhichi isrgenetalipoplledt anfitapdupr magnesium
magnesi um conpounds that can be used for the .
pr e mamaposite cdtalyist cantbe ysad 8% o eatalyst AompenantdA), and this
magnesi um 25 conpounds having,a_nagneséén}c rbo an%nﬁ

or aomeponent wanhberokfemedohy bringingi §xplgseibed fitanium
denonstrating a reduction activity, or 13 maghesium .
conmeeprpEnd anagmswm(mmn@micﬂaﬂg@kmpﬂ .0@639?9 pentact with
exanpl es of magnesi um conpounds can denonstrate a
red&@phéﬁhgbtivity i ncl ude di al kyl magnesi um conpounds

s Kol s gl B o e b
chl érpggr,a%om Hnga Wﬁgﬁg@%@ﬁm dn estﬁ‘c ﬂ.ﬁﬂ Cdrtfbunds
LT R R A TR -
COMRBI g 132 SFRS: 5, %, B4 e b Ynd a s
o SHREA BINATOUYS, 12,085, SR, B fclue
2oL b SR AT SRR 48, SO roptioric
CoTMENR B, B AU AR St chonyttanim
trichloride = and  butoxytitanium  trichloride;  dihalogenated
dialkoxytitanium compounds such as diethoxytitanium dichloride and
dibutoxytitanium  dichloride; monohalogenated trialkoxytitanium
compounds such as triethoxytitanium chloride and tributoxytitanium
chloride; and tetraalkoxytitanium  compounds  such  as
tetraethoxytitanium and tetrabutoxytitanjium. Such titanium compounds

may be used solely or in combinations.

[0030] 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
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but oxymagnesi um chl ori de; di al koxymagnesi um conpounds

such as 15 di et hoxymagnesi um and di but oxynmagnesi umn

and magnesi um car boxyl ates such as magnesi um | aurat e

and magnesi um stearate. Such nmagnesi um conpounds

whi ch can denonstrate no reducing activity may be

synt hesi zed, in advance or when the catal yst conponent
(A irfagnBsiapR' €smpbinds kihannhaws hesl feductiongaetivityn  Specific
conmpounds which can 20 denonstrate a reducing i .
act i ¥xdniples@FIhdpmsinm campdurdscdr demdnstrate a teduciiam activity
be used ?or the preparation of the catalyst conponent |
(A inehhded edialydmmgnesiuai ncogpoehdetsuch dsndimethylmaggesium,
al cohol s, phenols, ketones, aldehydes, carboxylic )
aci ddj,eﬂgslhﬁ?lesfum,r galibutydmiagresinm, noagdni butdethylmagnesium;
ethers, acid am des, and 25 acid anhydri des; ) ]

ni t r giygimagnesiim hglide eznmpountinsueh sechutyimagnesiva chloride;
conmpounds, am nes, nitriles, and isocyanates; and .

or gaalkylalkoxymaghesism compatmds suele g8 rgrgResim; and
inorganic acid esters, organic acid esters, and

et healkylmegpesitmy rhsuiridesosuph paef ity bnagnesiyme fydride.  Such

i norgani c acid esters include silicon conpounds -
r epr ESgNESItnD pOmPIAs| mdﬂp@nstm@r%&&wg getivity may

2" cor BRI Ghrin Ty ePRpLsTea WA REEABpHEYIER cgrpounds.
roncyal o Tt g bon 1o, g 48180 ERA0 e n
ot 1RHRCHE R TIER ST L RUPRET A FRAGs compounds such as
|
ter TUSHIGMURAGHASHR, <1 PR %ﬁﬁgﬁﬁ%ﬁﬁu | fgride,  and
?22{,' i %ﬁ%iﬁﬁgﬁ?ﬁ&g@ﬂ%%ﬁﬁ&%&ﬁﬁ’ compounds such as
Lertaid t(ﬁqutﬁé%g?éﬁlg st 'r?g%?s'@gﬁtgﬁﬁé@@sﬂkﬁl o' | Adghesium

carboxylates such as magnesium laurate and magnesium stearate. Such

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.

[0031] 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.
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15 di et hyl di met hoxysi | ane, di butyl di met hoxysi | ane,

di i sobut yl di mret hoxysil ane, di-tert

but yl di net hoxysi | ane, butyl et hyl di met hoxysi | ane,

but yl et hyl di met hoxysi | ane, tert-

but yl met hyl di met hoxysi | ane, di net hyl di et hoxysi | ane,

di et hyl di et hoxysi | ane, di butyl di et hoxysi | ane, . .

di i shineng thest ledeotsir domors2@norganic acid esters, organic acid esters,
di -tert-butyl di et hoxysil ane,

but ydmbethgtsaretpreferssd.ane,  but yl et hyl di et hoxysi | ane,

and tert-butyl met hyl di et hoxysi| ane. [0033] Preferred .,
exanfP082] of orRyaferredhexamplascos inargpnigeacid rstersinclude silicon
pol ycarboxylic acid esters, such as albphﬁbkg ] 2
car ompoundsi tepeesented byl iacyarmule aRoeX(ORE Jaci avherein R
esters, and aromatic carboxylic acid esters 23
Spedepresenismpianovalant hydreearhon gredp Jaynge] fg 20 carbon atoms
acetate, nethyl propignate, ethyl propionate,  eth

but yoraaehydnoggn affanﬁrE?er,epﬁ%ﬂemﬂ a WY, Ilit}é}’df@t:ﬁ%h(’n group

Do hebtag 1o raben ey inpriairbssansgi< AL 4. Specific
s iinls ol ECrarlnar o et
o et ) i A AT S
uns ﬂlﬁﬁﬁ)lt[ : %ﬁ&f’gﬁg‘.ﬁw’ c ﬁ?qqﬁog?jsﬂaégi g&lgifﬁﬂ?he.tggxyseme, |
e ey 5 22 1 ki
EF%E@E %IJ, C'ﬁg}?}'f@%ﬁg :t S%@&fﬁe@%?ﬁé, % gpﬁgiér?eﬂmxysilane,
di | ﬁﬁﬁhﬁl@?ﬂbﬁ&ilﬁﬁgﬁy%’ b d;Frét it ﬂ?(%ﬁ?%’f’?&%ﬁﬁ .and
o o il PBiaRcRsibaf0 ! v, oBHLET - o3 7 B hGRSilane,
o e elages e e mne. o yiameonin
car ?gi&%h%gﬁggtgﬁaﬁ#éﬂﬁ% 15 ali cycl idi-tepchepyidihfethekyilane,

D,

'hal es, I'c carboxylic acid halides,

butylmethyldimethoxysilane, butylethyldimethoxysilane, tert-
butylmethyldimethoxysilane, dimethyldiethoxysilane,
diethyldiethoxysilane, dibutyldiethoxysilane, diisobutyldiethoxysilane,
| di-tert-butyldiethoxysilane, butylmethyldiethoxysilane,
butylethyldiethoxysilane, and tert-butylmethyldiethoxysilane.

[0033] Preferred examples of organic acid esters include mono- or
polycarboxylic acid esters, such as aliphatic carboxylic acid esters,
alicyclic carboxylic acid esters, and aromatic carboxylic acid esters.
Specific examples include methyl acetate, ethyl acetate, methyl
propionate, ethyl propionate, ethyl butyrate, ethyl valerate, methyl
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Speci fic exanpl es include acetyl chloride, propionic

acid chloride, butyric acid chloride, valeric acid
chloride, acrylic acid chloride, nethacrylic acid

chl oride, benzoyl chloride, toluic acid chloride,

anisic acid chloride, succinic acid chloride, malonic

acid chloride, maleic acid 20 chloride, itaconic acid

chl oa¢rgtatearethphtaeaylate, amethyhlmethderyl feef ethyb doeroatey  butyl
themare aromatic carboxylic acid chlorides such as i
benzbgzoatd metitd, toludte) ethod itdluabe,cethytk anisate, pliethyl isiccinate,
acid chloride. Particul arl preferred is phthalic

aci ddittylr suteingte,0diethytmalonatedihutylenalonste; simsthyl maleate,
used for pr:ﬁ;&iaﬁ the 25 catal yst conponent ﬁ?. 1 ]
A medibutyly iethyl ifaconategdibatyltiacompta, ¥ ph&g%ﬂe,dk
conpl ex conpound of a magnesi um conpound and an

el ecnshortyldphthalate, andhisebutylr phtbelaje.; Praferred among them are
preci pitating agent, and_thep treated with_a titani um

conpansatuskedvalipbatici earhpElie casid Lesiersnsuchh as| lic acid
donor. (2) t hod by which sol i d Jragnesi um
conpRsiers zmcf nﬂ%@h@@wf @&tes%ﬁw@ua%mﬁ el asdql iesters, prek YRR more

conmpound and a | ectrop, donor is treated with a
titahlfa%@ﬁf@@ﬁ% Paﬁl‘fdleémrﬁrm compound and an

I T L T p——

P R R L L e

%E??%rgrﬁf)?rgbhﬁagd . &:ﬁéﬁgﬁtlgﬁ%@}/ (e%ér? 2@1{!{1 %tﬁf@%dlﬁﬂyl ether.

ol e d e gt de LA HEhEARE sy Rtper,

oy 30038 ani ¢ Tiel S bhedliz RGO TRIKE {gbpide o and

reageiilehiboxific 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 chloridé, valeric acid chloride, acrylic acid chloride,
methacrylic acid chloride, benzoyl chloride, toluic acid chloride, anisic
acid chloride, succinic acid chloride, malonic acid chloride, maleic acid
chloride, itaconic acid chloride, and phthalic acid chloride. Preferred
among them are aromatic carboxylic acid chlorides such as benzoyl
chloride, toluic acid chloride, and phthalic acid chloride. Particularly
preferred is phthalic acid chloride.
[0036] The following methods can be used for preparing the
catalyst component (A). |
(1) A method by which a liquid magnesium compound or a
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presence of a silicon conpound having an Si-O bond,

and the obtained solid product is treated with an

ester conpound, an ether conpound, and titanium
tetrachloride. 20 (6) A nethod by which a titanium
compound i s reduced with an organomagnesi um conpound

in the presence of a silicon conpound or a _ silicon ]
conpestnglexncbrapoesd ef aanagnesium cémpoundiandarselectron donor is
product is treated by successively adding a m xture

of agaustd¢o reaviwitind precipitatingmigant and theshireated svith g titanium
then an organic acid halide conpound, and 25 then the

t r eat@mpenhd or pritivia titanivm cempotndiand 22 ¢eiron £080T.an

ether conpound and titaniumtetrachloride, or a

mi xture d@)aA eoetBodcbypuividy 2 splid wesgaRsium compound or a
tetrachl ori de and an ester, conpound. (7) A nﬁaho% gz

whi otomplexacompoupd ool 8t sadid anagnesiumxgqmapound and an electron

di hydrocar byl magnesi um and a hal ogen-contai nj n
al cofenor is ith B fitBnIR CASIPANChORA teRRRER gempound and

donor and a H@tani um conmpound after or 5 before
t r e AMBIECIRRIAPNAThal ogenati ng agent. (8) A nethod by

whi ch a nesi um sal.t of, ,an or.gani,c_acid.and a »
nmagnesi u%goﬁp@?ﬁp‘g@hvgﬁgﬁn& J'MQM%@%CQWOMd and a
brought, into. contact wi.,th an el ectron domnor.,an

Ui t coieh 915‘1%‘6%80%10@‘10?1%8%%%% gt th; ﬂw@gnce of an
hal ogenati ng agent. 10 ( A qethod by whkch.the e 3
corpardonDandiedspy sty the PRI, i isHigH( gpmposite is
treated. w th,a hal ogen, a hal ogen conpound, or an

ar onRieF l'ﬁ‘?ﬁﬂ'ocar bon. Anpng these nethods for

7 A0R SO R e g A P
oo e LR I P s i P
sil i‘@@h&%@p%ﬁWe@%%é&cbnpound are pount.

(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 having an $i-O bond, and the obtained
solid product is treated with an ester cbmpound, an ether compound, and
titanium tetrachloride. _

(6) A method by which a titanium compound is reduced with an
organomagnesium compound in the presence of a silicon compound or a
silicon compound and an ester compound, the obtained solid product is
treated by successively adding a mixture of an ether compound and
titanium tetrachloride and then an organic acid halide compound, and
then the treated solid product is treated with a mixture of an ether
compound and titanium tetrachloride or a mixture of an ether compound,
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preferably used after being dissolved or diluted with

an appropriate solvent. Exanples of suitable solvents

i ncl ude al i phatic hydrocarbons 20 such as hexane,

hept ane, octane, and decane; aromatic hydrocarbons

such as toluene and xyl ene; alicyclic hydrocarbons

such as cycl ohexane, nethyl cycl ohexane, and decalin;

and e¢itfdoncremehlvtideanhanestér evmpound: her, di but yl

ether, diisoanyl ether, and tetrahydrofuran. [0038] In

the prepa(B) domethod biyewhidhnlay seactimp preduct (@f a metal oxide,

25 tenperature of the reduction using an )

or gadillyoembytmagnesiund and a Umlegdnycoriaining atoaholFisobrought

the standpoint of increasing the catalytic 18

act i wtbycentdcts withn gn tdlectvans donph endeapiianiuum ¢ompound after or

preferablely is -30C to ©50C and nore preferably is

- 25Cbeforg freatment withreehalogenating sgentdur i ng whi ch t he

or ganomagnesi um conpound i s added dropw se_not . .

parti cul af§)Alm y wehick aunagnesiumatselt; ofn prganie acid and a

about 12 h. Upon 5 conpletion of the reduction, a .

post magaesivsh cempoend snehas peralkexymagpesiym are brought into
C

tenperature qof 20C to 120C. [0039] In the pre i on
P en St i s S Aoniuabad 3 honi SosthsRal AhaSr before
xi des, and organi ¢ polyners may be

such as inorgﬂi ché
usedireaimenigvitha halagenatnng agsits he porous subst ance

The por oulstogicihed b ariehhe earmbRN, AR By of the

20 miosst (i’ (Fkis HEdled itk o HpiPlck o BpleeicopBimd, or an
to 300 ' | gs. of suitable porous inorganic

oxi d%@’ﬁ%ﬁﬁ@f A ,n~?1203, lvlgo, Tio2, Zr®2 and

Cneluge 18 ik, e st nS R sipniog S50 il gnent (&),
po ) e GR 00, @) YeEREssafnl sl FREFRAUCATELHORE are usually
ponyAEOH e BYeEH inerf Bps MGt el and argon
met Nifo3FRt hacryy 4hE preparation of the catalyst component (A), the

titanium compound, silicon compound, and ester compound are

preferably used after being dissolved or diluted with an appropriate
solvent, Examples of suitable solvents include aliphatic hydrocarbons
such as hexane, heptane, octane, and decane; aromatic hydrocarbons
‘such as toluene and xylene; alicyclic hydrocarbons such as cyclohexane,
methyl cyclohexane, and decalin; and ether compounds such as diethyl
ether, dibutyl ether, diisoamy! ether, and tetrahydrofuran.

[0038] In the preparaﬁon ‘of the catalyst component (A), the
teroperature of the reduction using an organomagnesium compound is

usually -50°C to 70°C. From the standpoint of increasing the catalytic
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di vi nyl benzene copol yner; and pol yol efi n-based porous

pol yners such 20 as pol yet hyl ene, et hyl ene-net hyl

acryl ate copol ymer, and pol ypropyl ene. Anpbng such

por ous substances, preferred are Si 2, A1203, and

styrene - divinyl benzene copol yner. [0040] The

catal yst conponent (A may be converted into the form

of aa@tﬁﬁgola\n@ienéﬁﬂg fhat ebsts the eampenitue prefetdblely is -30°C to
cat al yst ‘obtai ned by 25 polynerizing a small anount )
of a0 efrich medeopréferablp ik y268Ct to B58CpolWhilei thet fime. period
The prepolynerized catalyst may be referred to 19 .

her eduting owhizh the epganomagresiim atathpetnd aspeidedt dropwise not
and the polynerization of a snmall anmount of olefin

may partivatarly birhited,ait is" psugblyl gbevt 36t indm to abmitalddnt Upon
of the olefin subjected to the prepolynerization is

us uatompiketion of tEoreguptionga postereactiongnanbgdurther performed at
conmponent (A). A known net hod can be used for the

pr epatempetatare afi20°Crtr 12645pl e, t he prepol yneri zation

can be inplenmented in a slurry state, by supplyi a

smal [008%unt o theopseparasiamet the ﬁ@taé)’sé(ﬂomﬂﬂqnﬁ?gﬂea porous
presence of the catal yst, conponent. (A) an

or gasithstaneenineh av MprgABIc pxides and erEany gvgf)?@érs may be used
ot Eﬁ&%&%@é&% yoerizel ﬁ,ﬁﬁégg%%x & s inated with
oot ahEolfredEHaRBTaduct | BEF POTaRS FHPHANRS BRYCIHY s @ pore
e S RE SR e B0 bl o PR A8 20,00 200
R i WA TR, G
Ch ittalfe BAtodineagetie el wiRE S0k, ALD:, REEOITT6; 210,
°LOSR LR, GRORS B s & BBRLN BplAklOTlude
P e! S8 iter-Padct Aol hoRfhefiPsholtas' pbBRYERE! &EF styrenc-

cont
divinyl benzene copolymer; poly(acrylic ester)-based porous polymers

such as poly(ethyl acrylate),r methyl acrylate - divinyl benzene
copolymer, poly(niethyl methacrylate), and methyl methacrylate -
diviny! benzene cdpolymer; 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.

[0040] 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 i)repolymerized catalyst may be referred to
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20 catal yst conponent (A). The prepol ynerizati on may
be perfornmed in the presence of an el ectron donor, if
necessary. The anount of the electron donor used in
the prepolynerization is preferably 0.01 to 400 nol,
nore preferably 0.02 to 200 nol, even nore preferably
0.03 to 100 nol per nole of titanium atons contai ned

i n t heretabelbyst asofipegsolynieNized2 Scatalbifzei reont * and the
agent such as hydrogen may al so be used in the

pr eppblymeerizatioroof £ @nidlD4Moubteof) véafine medy bat hereinbelow as
tenperature is usually -20C to 100C, preferably O to

80C. "piiepohmeeization.! zaflhen apiownti ofutheal élgfid subjected to the

15 h. [0043] The organoal um num conpound conponent

us edpiepolymoerigatiore darusuatly 6f1 tthe280! g dperagadmsof Ithe catalyst

at | east one Al -carbon bond in a nolecule, and

t y pi eampenepdi sA daovine method sambedised fonhthe piepolymerization.

fornul ae: RAMAI Y3. m R5R6AI-O-AIR R8 10 wherein R4 is

i nddpemeraiaple, the prapolymetization ean bedmplamented in a slurry state

hydr.ocar bop ,group having 1 to 8 carbon atons; Y is .

i ndede sUBRIIDE g smallcameust of propyleneaand)asing arsolvent in the

hydr%%en, or an, al kox roup; and RS R6 R7 and R8 are

eac PIEFRRGSe ife the yC ogempanent; (Ac Ango rang rasgpnoaluminum

having | to,8 garbon atqms, Further, mjs nunbe ..

sat iSONPoRPD. WQT@. of solvrnts susigbls for the d?fsp@féfxmnzanon

t he .or aal ym num c und, conpopent i ncl ude )

1 dRs) e Aapa @M{Eﬁsﬂ%mmﬂnme, isobutane,

triisobutylal umnum .dial ky]al um num hydri de sych as .

i e RPEAII AR At b anE b SRIRHEn A mklphestane, inert

hydride: .di al kyl al ymi num hal i dgs _such a __—

o e AR o bR B A Pertige A8, Spluene, and liquid

chl qridey .m % f trialkylalymnpum.and

i aPROPZien: MAHEes B8 Swocht oty SheliSalubs Hay be used. The
concentration of 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. '
[0041] 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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triethylal um num and di et hyl al umi num chl ori de; and

al kyl al unoxanes such as tetraethyl di al unbxane and

t et rabut yl di al unbxane. Anbng such organoal um num
conmpounds, trial kylalum num a m xture of

trial kyl al um num and di al kyl al um num hal i de, and

al kyl al unoxanes are 25 preferred, and

trief00423! umi nhe piepedymesikzationi temperatune xisunsually -20°C to
triethylalum num and di et hyl al um num chl ori de, ;and, 21

t et r 260%Q) preferably dnto 808CroThe prepelynetizationdtime is usually 2
Exanpl es of el ectron donors that can be used for the

pr eppriatodd lof the solid catal yst include

oxygen-contai ni ng el ectron , donors such as al cohols, . .
phenf}43]ket onEhe organesltaminugn compounsd gemponegt used in the

esters of organic acids or_inagrgani ¢ acids,  ethers, .
aci dprepataion efdhaciadid aafelystihessat lsnaﬁtr aye nAlerSﬁi%annbﬁad Ina
el ectron donors such_as anmmonia cpnpounds, I nes, .
ni t rmodeculenand dypicah spEIOLRMS b repEsrited by dos following
Anmong- such el ectron donors, inorganic acid esters,

or ga eHaed esters, and ethers are preferred. 10

[0046] Prefe d exanples of inorganic acid esters
i ncl ude s™m -mconpounds represented by a.fornmula R

cach oot RIRYMECHAMBRYal cnt hydr ocarbon ar oup. havi ng

| nacpesean: A5 R angrbelaler BE Geflubpe” e monovalent

SRR B R [%'s Sl R g ndhey n

| 1 4l AN  o MCA! S Bl A Pgronp and R

di b ' '

oyl S5t ) SRR AEPRRery panoporslep by drpearbon s

e kB0 S oSS P, B pRPaEG g0 <m <3
[0044] 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
iriethylaluminum and diethylaluminum chloride; and alkylalumoxanes
such as tetracthyldialumoxane and tetrabutyldialumoxane. Among such
‘organoaluminum  compounds, trialkylaluminum, a mixture of
trialkylaluminum and dialkylaluminum balide, and alkylalumoxanes are
preferred, and triethylaluminum, triisobutylaluminum, a mixture of
triethylaluminum and diethylaluminum chloride, and
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R130-CH2- i -CH2-OR14 R12 wherein R11 to R14 are each
i ndependently a linear or branched al kyl group having
1 to 20 carbon atons, an alicyclic hydrocarbon group,
an 22 aryl group, or an aral kyl group; R11 or R12 may
be a hydrogen atom Specific exanples i ncl ude di butyl
et her, dianyl ether, 2,2-diisobutyl-

di ”Etelmﬂgﬂdﬁm‘imﬁéﬂéﬂ are more preferred.
2, 2-di cycl'opentyl -1, 3-di met hoxypr opane. [0048] Anong

SUCh[Uﬂ tron Eﬁﬁlﬁ?lesowoﬁkﬂtrﬁn dogemsoshdti cam bd used for the
conpounds represented by a fornula RI5R16Si (OR1l) are

par t preplagation pfetles rselid catalyst hminde aoxyigeh-caiaimsegtealectron

a nonoval ent hydrocarbon group having 3 to 20 carbon
at ondondmstsuchsasakehols;) ahenols, ketanes; pldelydssncarboxylic acids,

adjacent to the Si atom nore specifically, a branched
al kyéstergr ofiprgemid aekisaor inooganipydcidy, cﬁhberSaaGldcamlﬂeﬁL and acid
group, a tert-butyl group, 10 and a tert-anyl

cyc| autiydrides; onjfrogenkcentaiming c tlestrony Idogoos psuéh ®sa ammoma
cycl ohexyl group; a cycloalkenyl group such as

cycl mpom& aginespniteiles, andasoeyanates a@dc@rga@maacld halides.
phe gau?roup and a tolyl group R16 i.;s a nonoval ent,

hy dr Among such elestien,derprs, Morganic-acd @smr&n%rganﬁ acid esters,
specifjcally, a linear alkyl group such as a nethyl

gro@défheéﬁtﬂﬁlprgfﬂfmd,- 15 a propyl group, a butyl
ngﬁogg%”ﬂ ,as %%lw(? r@%%p easag ggo%gggy%%aﬁﬁé gﬁglude silicon
éféi@?ﬁh%w%éwp ftish by - 20, BRI B SR She cyybetein
AT AT 88%%‘%5€ﬁadevcarbon
haviBHgap” vax'félﬁa'rtsoéﬂ Rafion FpEPephlt BLARRR MO R is
o IRGSRRD, 1R ehrpo e EhE s AHBRG Ikt RGBSy roup
e 58y GO 3L e sating 0 <. Speine

examples include tetrabutoxysilane, butyltrimethoxysilane, tert-butyl-n-

propyldimethoxysilane, dicyclopentyldimethoxysilane, - and
cyclohexylethyldimethoxysilane.
[0047] Preferred ethers are dialkyl ethers and diether compounds
represented by the general formula:

Rl 1
R*0—CH,—C—CH,—OR!"
R12

wherein R to R™ are each independently a linear or branched alkyl

group having 1 to 20 carbon atoms, an alicyclic hydrocarbon group, an

22



10

15

20

25

di cycl opent yl di met hoxysi | ane, and
cycl ohexyl et hyl di net hoxysi | ane. 25 [0049] The anount
of the organoal unmi num conpound conponent that is used

in the preparation of the solid catalyst is usually 1

to 1000 23 nol, preferably 5 to 800 nol per nole of
titanium atons contained in the catalyst conponent

(A . BiBUBE a9 atdlieylebeoi, - R 'don &> anap deeathydrogen atom.
usua?luﬁrg%. i%Pto 2000 nol, prg?erably 0.3 ?38 1000 ym)I,

nor eSpecitfie E:étbh%)l@s clude 8idAtyindthes diamy bethier,t 2, 2adiisobutyl-1,3-
atongﬂgontaine in the catalyst ag con%onent (A .

[ 005@iindtheRyphropenecind2-dieyclopefityikk 3+dintethoxypropbne.e
pol ynmeri zation tanks P 1, P2, P3, propylene is .
honfgougirer i zeAimongt bachr eleetron dbnar seorponents) ysganosilicon

and pol ypropylene particles are for[%s Exanpl es of
sui tadthpowndpyrepresemtedy byr a Zforimala R Rarfi¢OR ), are papticulary

i ncl ude |iquid-phase polyneg zation reactors such as a

sl urprefernedineln i iformuis RO represents s imonovalent hydrocarbon
pol ynmerization reactor or a gas- phase polynerigation .,

r eacgronpshavings3 ato 20i catben glompithelehap @ paeendagy j o, tertiary
reactor and a f|uidized bed gas-phase po] rizatio

r eactasbon s IMGalagent ta ibeud1 mwmqr@aspﬁ@ﬁngﬁaca aachad alkyl
as agitated reactors and |oop reactori descri qu;ﬁ i n
Japagreup Sechrasar iseprepyl SEONN, desacoputybgseuR.A igirbgd group,
41-12916, 46-11670, and 47-42379 can be,used as,the 1

sl urand pdestrasmy’ groum; 2 cucloglky 1 EOMBFICHORS, ey CIRSTINY. group

e o S LS 35S G, 3835 fpenteny
R IEATRNUREDT Sl v
o Sk BB HRE o SVl T 29, FGh s, mor
pat SRS B SUR 5pP gfroRg ¥ R T &8 n ethyl group,
a propyl group, a butyl group, and a pentyl group; a branched alkyl
group such as an isopropyl group, a sec-butyl group, a tert-buty! 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 toyl group. RYis
a monovalent hydrocarbon group having 1 to 20 catbon atoms,
preferably a hydrocarbon group having 1 to 5 carbon atoms. Specific
examples of organosilicon compounds that can be used as such an
electron donor component include tert-butyl-n-propyldimethoxysilane,
dicyclopentyldimethoxysilane, and cyclohexylethyldimethoxysilane.
[0049] The amount of the organoaluminum compound component

that is used in the preparation of the solid catalyst is usually 1 to 1000
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25 59-21321 can be used as the the agitated gas-phase

pol yneri zation reactor. A known pol ynerization

reactor, for exanple, reactors 24 described in

Japanese Unexam ned Patent Application Publication

Nos. 58-20.1802, 59-126406, and 2-233708 can be used

as the fluidized gas- phase polynerization reactor. _

[ 0053hol] peeferable Spi00d00 ard peoinyolerofAitanmm atorks contained in the
P2, P3 may 5 be reactors of identical specifications .
or r eatalystconfipatient ¢AgnThesgmouhi ofithecslsctréwdoner component is
fromthe standpoint of preventing the occurrence of

hot sisually Onkta2006 malapreferabdy Onbte 009 mole more preferably 0.5
uniformty of reaction tenperature, it is preferred

t hat tmi&@h}{ dmehaper podlgnefi titaniem atemet eerfainede ip| thee gatalyst
at | east as the propyl ene polynerization tanks P1, 10

P2. Wﬁ@ﬁxﬁﬁnbﬁglrean}located | i qui d- phase

pol yneri zation rea<itor i]sﬁgused, in_conbination with a

dowﬁ@?}-ﬁgml OCEEQRY g%t%Pg @fézqgm;y Fation reactor,
Feactor s T (66 QEPPYISS BRIy aE AGHOBE0EE IhoBd! BRe paReylene is
e ROB S iy B s ST TSRS polypopyten
Pol yﬁéﬁal ene r%artiia@lse roduced in Breﬁéﬁﬂéene .
&5 At Tomiedes “PRples” S Sufteble % Rolymerization
Itogley opol ' i.on ta ks.;E PEiﬂgn'd .
copofier! f;%%#éﬁi EeAF i “Bies poOABCLARHAR FEACHS Juch 8s &
per f ormed there. substantial ly | LAt 8actSf or a pas-
that SRS B JERSEAndis Bulk 3B frafioRs g
L B SO ARRAEAP, OBFLEC 460, LI A1 A g
erp) o RERor° REisRO Shdr R AREAGT Hel" g BB, piffhpfization

t wo RRJymeri zation tanks PEl, PE2 may be reactors
having | c’fénti cal specifications or reactors having 25

diff spech fi j : j :
el @;OESQI] LoPeEA ktRvh Polynderatioh Sretbior sueA a Bgitated reactors
and loop reactors described in Japanese Examined Patent Application
Publication Nos. 41-12916, 46-11670, and 47-42379 can be used as the

slurry polymerization reactor. A known polymerization reactor such as

agitated reactors and loop reactors described in Japanese Examined
Patent Application Publication Nos. 41-12916, 46-11670, and 47-42379
can be used as the bulk polymerization reactor.

[0052] - A known polymerization reactor, for example, reactors
described in Japanese Unexamined Patent Application Publiccation No.
46-31969 and Japanese Examined Patent Application Publication No.
59-21321 can be used as the the agitated gas-phase polymerization

reactor. A known polymerization reactor, for example, reactors
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propyl ene polynerization tanks P1, P2, P3 can be also
used as agitated 25 gas-phase polynerization reactors
and fl uidi zed bed gas-phase polynerization reactors

as the copol ynerization tanks. [0055] It is preferred
that a specified amount of a catal yst deactivator be
added in the copolynerization in the copol yneri zation

5 t adéscritad inPkipanese UnexaptiaediPatent Applipgtiem&ublication Nos.

particles that have not yet sufficiently grown are
suppBBR0.1BO2Y 156- 206, ranwdi 2233708t cankbe REed asrhe fluidized gas-
copol yneri zation reacti on advances in excess due to a

hi ghphaset polymeridatiohaesefonl yst contai ned in the

pol ypr opyl ene %grticl es, and there is a risk of

prod[0053] a pr'ThyIthree- propylenecpolysnerization (anks Ril,tB2aR3 may
10 excess anount of propyl ene-gethyl ene corrponent.g?y )
i nhi bet ireactots: of aideéntid apemﬁca{mn; {Ofe TgaetosH different
the catalyst deactivator, it is possible to prevent ,
t he specafieatinnsanc Howevepoinmr the: stendpemt: pbnprawenting the

i nprove structural uniformty of the ,obtained . .
pr opge@ntencerl hefespots mside 3}?0@1% rameiliglr[rgwa the uniformity of

that TG en isEpaERERall s ISELPT ik Jiopis-posE Hoperization
o AT 5 eSS e SR s B i Bk 1,
gg: ﬁgmeﬁb?ééﬁgflﬁﬁ%g’%%-ﬁﬁ?% Qﬁiﬁi-%%sé" %Jio(f)‘?’meg%]t%ﬁ 'reactor is
T SR B b 2 SR ARG BB phace
o 05yl S, 4 AOSHBRTAER AT RRBLO Bl BoRFLERre o
2 00 4 3900 Tt AR bbb R EAE 6l fation
o B TR LS 20 P esents
R)};g: geﬁTg?o%%S}%&%ﬁ%ﬁM carbon atons or a
Polypropylene particles produced in the propylene polymerization
tanks P1, P2, P3 are introduced into the copolymerization tanks PE1,
PE2 and copolymerization reaction of propylene and ethylene is
performed there substantially in a gaseous state, so that a propylene-
ethylene block copolymer is formed. A gas phase polymerization reactor
such as an agitated gas-phase poiymerization reactor and a fluidized bed
gas-phase polymerization reactor can be employed as the
cbpolymerizaﬁon tank PE1, PE2. The two copolymerization tanks PEI,
PE2 may be reactors having identical specifications or reactors having

different specifications. Reactors which can be employed as the

propylene polymerization tanks P1, P2, P3 can be also used as agitated
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26 i ndependently in each occurrence a nonoval ent

hydr ocarbon group having 1 to 20 carbon atons; nis a
nunber satisfying O < n < 4. A silicon conpound with
n =0 is preferred. Specific exanples include

t etranmet hoxysi |l ane, tetraethoxysil ane,

tetrabut oxysil ane, 5 butyltrinethoxysil ane,

ter i%ef% bdsen- po9REriliatohh oresetdreneand  fluidized bed gas-phase

dic ent yl'di iret hoxysi | ane, and

cy clh1gmeriativh deamblioas/thel lymifigaédn Basiser r ed

ethers”are dial kyl ethers and di et her conpounds

repr[%ﬁ%ed byt aisf @rofereed Rhiat aeg@oifiad | amouat osbsa catalyst
R22 10 erein the formula R2' to e are each

i ndehweteatdrybe addedan tire copalynmenizationyn ¢he wepekxmerzation
1 to 20 carbon atons, an alicyclic hydrocarbon roug,
%:b@t ave not

an anyks PRIYPE2Qr For examplel ibpolypropene pastieigs

hydrogen atom Specific exanples include, dibutyl

e%/he)re.% sﬂtfﬁuiehﬂgtgmum are supplied to the copolymerizgtion tanks PEI1,

2, 2-diisobutyl -1, 3-di met hoxypr opane and , .

2. 2-RE2y theo popolymerizations reActionhadyancep dnecxesosdye to a high

Wil e the anount of the catalyst de ctiva]tﬁor addelg ng%/

be ampivitypofl thealaialyst eontained da sheipalyprepylkae pasticlgs, and there

the solid catalyst and the remnaipi tivit f the .

cat dsyatriski of progueingra MPPY&@@TQ‘E@%P%&E spalymer with an

carrying out the copol yperizatjon reaction tosan, 4. ...

appreXsesstanemyr ot propyiengeetty n@a?ﬁwgpeﬁﬁa%ﬁ’vg}bdpmg the

be added .in gn, anount of, 0.0 t o 500 | .. [e., . .

pr efcatalytic agtiyity by theeactism ?rgémrﬁﬂ@%? g%)arcpgﬁfq}-n}t(q;i;}osmble to

contained in the solid catalyst, [006 . :

Cop mgHERt Hix PsPssTadATES | o VBT HABRersAgtigg, and improve

limted, 27 to.gas-phase polynerizatd o

al sStRugtigat g 18‘&?01'89 i &3 i ot?lﬁh g@atmn%d Etweﬁéwene block
copolymer.
[0056] Examples of the catalyst deactivator include compounds
that 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.

[0057] Preferred examples of inorganic acid esters include silicon
compounds represented by a formula RY”.Si(OR®),,, ,wherein R”
represents independently in each occurrence a monovalent hydrocarbon

group having 1 to 20 carbon atoms or a hydrogen atom; RY is
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pol yneri zation. However, fromthe standpoint of

structural uniformty of the propyl ene-ethyl ene bl ock
copol ymer obtai ned, elution of the propylene-ethylene
conmponent to the |iquid-phase and the anmount of 5

purified recyclable feedstock, it is preferred that

t he copol yneri zati on be performed by gas-phase

pol yirelepeadémiy riat bach t doourtencei quimbnoivalent hydrocarbon group
pol ymerization. EXAMPLES [0061] The present invention

wi | | hiveingxbltai 20> dattmore atdyas;ow ibas aumbed satisfringd) ssn < 4. A
and conparative exanpl es. Physical properties were
meassitiedn avunpourd avith hy Ohne preferoed.nPpeasifio dxamples include
Intrinsic viscosity (unit: gtL A reduced Vi scosity

was tetmmethaxyditame; espect tetacthoxysilansacent r atte‘@-ﬁlgutoxysﬂane
0.1, 0.2, and 0.5 g/dl under condltlons of a tefralin

15 sbllmyhmnﬁhdxmﬂm‘mper ature of tezsbu —nzpmmdg}methoxysﬂane,

Ubbel ohde visconeter. An intrinsic vis
det edieyalapentyldimethorypdaus, iasd cyslohsxy Tﬁflywitr@l@w ane.

reduced vi scosit pl otted st. conce tr

and [0058] conc&@%@ﬁéﬁmﬁ§ Eéﬁtfﬁawmst'@ éli compounds
accordance piht | cul ati on nethod descrlbed in

" Ko bifpEefcen a R shi  Ji kkengaku 11 20 ( Pol yner

Sol ution, Experinent on Polyner 11)" (published in

1982 by Kyoritsu uppan Co., Ltd.), pp. 491. (2)
Heat of fusion (unft: J/g) Measurenments were carried

out under,the fol | ow condj,tions by using a

di f f er M Qr—SHarr _dzlgnTQRneter (Perkins El ner Co.
DSC-7). 25 (i) A spnpl e, about 10 ngy, was heated from
50C to 220C at a R®nperature rise rate of 200C/ m n
and held for 5 min upon conpletion 28 of heating.

ggioévg%ee;ﬁ SIRCEANNG Y85 bR | LR ihddPentiifitiyOa 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, diamy] ether,
2,2-diisobutyl-1,3-dimethoxypropane ~ and  2,2-dicyclopentyl-1,3-
dimethoxypropane.
[0059] 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 (Ti) contained in the
solid catalyst.
[0060] Copolymerization of propylene and ethylene is not limited
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tenperature lowering rate or 70Cfmn, and the sanple

was held for 5 mn after the tenperature has been

|owered. 5 (iii) The tenperature was then | owered from
180C to 50C at a tenperature |owering rate or

200C/ mn, and the sanple was held for 1 mn after the
tenperature has been |lowered. (iv) The tenperature was

t hentg g'as—gﬂaéef polyaf&izaticiBa atnbe aleowarked oat bysléquid-phase
rate of 16C/ mn. 10 The curve obtained in (iv) was a .
f usi polysnerizatioamn d Howeverafrooh thé ssamdpointisofl stracturaleuniformity
using a straight line connecting a point of 95C on

t he bfishenpropylend-othylens filogkaeapolymsr) obtaingd, ctlution of the
fusion curve returned to a base |line on the

hi ghprapyeneaeilydens dompozientdat thet liguidopbase end thei amount of
(unit: wt.%. 15 The content of propylene units was |

det epwiified regyclablereedssodk, it ilbpresfga'eé ithah thetaepelyrpanization be
Number of fisheyes (unit: unit/100 cm. A polymer .. .

obt apetfarmed by agasiphaseo pelymerizsionm rather tharedy diquid-phase
pmat a tepperature of 220C by using a cast film
prodpmllﬂélm@e 20 (manufactured by Tanabe Pl astic
Co.,_extruder with a dianmeter of 20 mm T=die with a

wi dtE ﬁﬁn') An image of the filmwas captured to

oo VI 150 e B AT S B e
Bt MRS Sl Ay S er

i arpeerura gal Qipigiod Py tge IbEME BB ¢ count cd.

o S U B R ey £ 7
(Preparatj on.gfi.cp! {rgcgﬁhal Yis) measured with respect to three
concentrations: 0.1, 0.2, and 0.5 g/dl under conditions of a tetralin |
solvent and a temperature of 135°C by using an Ubbelohde viscometer.
An intrinsic viscosity was then determined by an exirapolation method -
by which the reduced viscosity was plotted against concentration and the
concentration was extrapolated to zero in accordance with the calculation
method described in "Kobunshi Yoeki, Kobunshi Jikkengaku 11
(Polymer Solution, Experiment on Polymer 11)" (published in 1982 by
Kyoritsu Shuppan Co., Ltd.), bp. 491.
(2) Heat of fusion (unit: J/g)
Measurements were carried out under the following conditions by
using a differential scanning colorimeter (Perkins Elmer Co., DSC-7).
| (i) A sample, about 10 mg, was heated from 50°C to 220°C at a

temperature rise rate of 200°C/min and held for 5 min upon completion
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The at nosphere inside a SUS reaction vessel equipped

wth a 5 stirrer and having a capacity of 200 L was
replaced with nitrogen. 80 L of hexane, 6.55 nol of
tetrabutoxytitanium 2.8 nol of diisobutyl phthalate,

and 98.9 nol of tetraethoxysilane were |oaded into the
vessel and stirred to obtain a solution. To this

sol ubffbeating. added 51 L of a diisobutyl ether

sol uti on of butyl magnesi um chl oride at a concentration

10 of 2. 1(ifpThe temppritare wasthen dowerdd fromnBROEC to 180°C at a
mai ntaining the tenperature inside the reaction
vesstdmperahi@e lopverinporaie atri 0P ninh and dhe saiple was held for 5
addition, stirring was carried out for 1 h at room

t enporintafter the tohperaturqliad beepdewerash was perfornmed at
roomtenperature, and the solid product was washed

t hr ee ti nfiil) Whentengparatitre twasithen, lopetred feomat8@3e fo °C at a
added till the slurry concentration becanme 0.2 kg/L

and tomeperature lawierisg rate os 200PC I mimtang theesatapleawardield for 1
and a,r;&ction was carried out for 30 mn at 95 C

[ 006min ofier ghe tegaperatup hasbeem lowereder f or ned after the
reaction, , and the solid product was hed i ce W

t ol uene. (rtﬁ)sﬁﬂles.temp%tursfwa& @mratf-sa?épmpﬁb MX%QC at a
8.9 nol of dibutyl et g}r and 274 nol of titanium

t et r EIPPYIRIE TS TE G{mina reaction was carried

o T e e htninhl SR COTBY S hOfistiy iR, S8 B et of
w ¢ pstpr vigs deterhisied Shing ey FHigh UPR otBece bt ef 95°C
frg |n C%? t@?%g@pm@frﬁé Eg %nﬁgf?g i&ﬁ%ﬂtﬁ’(ﬁﬁf@tﬁ%ﬁ thé fitsion curve
R S L s Y e

hat t o) Sroiient GhiaOp3 AR Bl palB) 0T 57 X
weshi ng il palmSht OF uSEFlel, vl MUPIRMiRed 15 an R

: gix?&oﬁ%gﬁ&ﬁﬁﬂmomas vacuum dried to produce

(4) Number of fisheyes (unit: unit/100 cm?).

A polymer obtained was shaped into a film with a thickness of 80
pum at a temperature of 220°C by using a cast film production device
(manufactured by Tanabe Plastic Co., extruder with a diameter of 20 mm,
T-die with a width of 100 mm). An image of the film was captured to a
computer by using a scanner (manufactured by Seiko Epson Corp.) and
then the image was analyzed with an image analysis program (produced
by Asahi Engineering Co.) and the numbers of fisheyes with a diameter
equal to or larger than 100 um and those with a diameter equal to or
Iarger‘ than 200 pm were counted. The number of fisheyes was
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5 kg of a solid catal yst conponent. [0064]
(Prepolynerization) 1.5 L of n-hexane degassed and
dehydrated sufficiently, 30 mml of triethylal um num

and 3.0 mol of cycl ohexyl et hyl di met hoxysi |l ane were

pl aced in a SUS autocl ave equi pped with a stirrer and
having a 10 capacity of 3 L. 16 g of the solid

cat akypiessOdBORE BinoVEs paeid o0 dofesfthe. filnnd then, while

mai ntai ning the tenperature inside the autocl ave at
aboufQoeR2]t o abBuhmbdél 32 g of propyl ene was

continuously supplied over about 40 mn to conduct
prepgpu@ﬁnﬂﬂﬂibﬂsoﬁaﬁﬁnﬂyggolynerized slurry was then
transferred to a SUS aut ocl ave equi pped with a stirrer

and havi nThenatifosphess insideca tSUSfreaotion , vessel eheipptd3with a
L of liquid butane was added to forma slurry of a

pr epstisroe ahd drving alcgphcitp of 200 wesa@placeBywithinmtgoger. 80 L
slurry of prepolynerized catal yst conponent obtained

in tbf hwane; deSHr imudd ofetetrabntaxytisanivng g2.$riop) | efh diisobutyl

honmopol yneri zati on was perfornmed stage by stage in
di f f phthalatecand 989 awltaf tetragthoxysdangweps leaded into the vessel
particles. One-stage copolynerizatjon of propyl

and andsticred toaobtaiies sntionnelo this: selufiensuat bdded el of a

B?L%ﬁiﬁ&%'n;f E;h%gkt@il%q?i Q% W@%ﬁﬁl@@bﬂpﬁd{& at a concentration
ot 29T 235 TOUBG PP FSIBBYY cAESIGl yer WELE| Splntaining  the
O e oIS Al Voset o PR P! 5388 of e
oAt ol et 2 ST e BN D) 8 SRS erature
L P Bl L B e A sl
wer epxgo?ﬂlt | Wa%l%eﬁl{ﬁ%é Ghes Wil 90" 3¢ tofuend  Yoluene was then
added till the slurry concentration became 0.2 kg/L, and then 47.6 mol of
diisobutyl phthalate was added and a reaction was carried out for 30 min
- at95°C.
[0063] Solid-liquid separation was performed after the reaction,
and the solid product was washed twice with toluene. Then, 3.13 mol of
diisobutyl phthalate, 8.9 mol of dibuty] ether, and 274 mol of titanium
tetrachloride were added and a reaction was carried out for 3 h at 105°C.
Upon completion of the reaétion, solid-liquid separation was performed
at that temperature, and the solid product was washed twice with 90 L of
toluene at that iemperamre. The shurry concentration was then adjusted
to 0.4 kg/L, 89 mol of dibutyl ether and 137 mol of titanium

tetrachloride were added, and a reaction was carried out for 1 h at 105°C.
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reaction conditions were as foll ows: polynerization
tenperature: 78C, stirring rate: 150 rpm liquid

| evel in the reactor: 18 L, supply rate of propyl ene:
22 kg/ h, supply rate of hydrogen: 190 NL/h, supply
rate of triethylalum num 39.7 muol/h, supply rate of
10 cycl ohexyl et hyl di met hoxysi | ane: 5.8 nunol/h, supply

rat e RiorSterhpletin of fedfdaction] s6ld-drjudd )sapamﬁanwmﬁerformed
(calcul ated as solid catalyst conponent): 0.704 g/h,

and gpedeit ¢mpeeitaid, dhe soli@ praddudt waheashed sigetimes with 90 L of

retention tine of the slurry in the reactor was 0. 30

h. Thslupné yaprthpy temeeratared, i ther swashiag dwas hparfmhed three times
3.75 kg/h. The intrinsic viscosity of the 15

par t ndtle30 Iaef befdhg]land. theqRodiictSwas vdciumpdiiedhto produce 11.4
Pol ynmeri zati on (Liquid-Phase Polynerization) The

sl ur kg odtat sulidbchtalyst bemponent. pr opyl ene pol yneri zati on

was continuously transferred to another vessel type

r eac[@064]Pr opy(RrepolymiriZgidnydr ogen were conti nuously

supplied to this reactor to further perform .

honopol ymki kaifi iohextne Hegassed andrdehydrated suéficigntly, 30 mmol

conditions were as fol|ows: polynerization _ )

t enpef Atiethylaluginuay, iandi 39 mmel of myclghexylethyldimethoxysilane

level in the reactor: 44 L, supply rate, of propylene: .

6 kgwere plagad,in gt SUS auw&n\fﬁg@@mppegmtﬁ, a SHErer ewéf baving a

operation tipe. 12 h. The ayera 25 retention ti

the GARACILY otnd L efﬁ g&ﬂfgﬁ eigyshoompenent was added thereto,

pol ypr opyl ene .. particl es re di scharged.at, 9.9 kg/h.

The 20 Hiar vehild Taintaining the frmpersturs nside dae guiocig At about

dug. ,[0068] . Thi ropyl ene, Pol yneri zati on . :

(LD 3 aBaus L0 Goad b nrapyloms Wecoaiiapslysupnlisd gyer about

t he cond, propyl ene polyner. zati on.was__ 5 .

cont #0785 14 DR BrepRly Petiz&on, oTHE Brepilpmerizggl slurry was

reacgor,, an h rjzation of .

Fur s e Rt erie P 2 NP PGl CnbpBl 94t £ iertfind having an
inner capacity of 200 L, and then 133 L of liquid butane was added to
form a slurry of a prepolymerized catalyst component.

[0065] By using the slurry of prepolymerized catalyst component
obtained in the above-described manner, th_ree—stage propylene
homopolymerization was performed stage by stage in different reactors
to produce polypropylene particles. One-stage copolymerization of
propylene and ethylene was then perfofmed in the presence of the
polypropylene particles to produce a propylene-ethylene block
copolymer. Each polymerization process will be described below in
detail. o

[0066] First Propylene Polymerization (Liquid-Phase

Polymerization)
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was supplied to the reactor. The reaction conditions
were as follows: polynerization tenperature: 68C,
stirring rate: 150 rpm liquid level in the reactor:
44 L, supply rate of propylene: 3 kg/h, and reactor
operation 10 tinme: 12 h. The average retention time of
the slurry in the reactor was 0.71 h. The

pol ypr opy Hefigopsliyinetizasiones foprdipyidres wasl catricdiott tisinhg a vessel-

The particles had an intrinsic viscosity of 0.87 dug,
and gypteaéactbr feqai fwithl 20 sérréf gind haoRig Ri capacity of 40 L.

Copol yneri zati on s- Phase Pol ynerization) 15 .

Pol ySPepiﬁoaﬂy, part i ptopyleds,ai ned Hydvogerhe t hi rtdethylaluminum,
propyl ene pol yneri zation were conti nuously .

t r ansyelohexylethyddithethaixysidares cande dlve slurrgfi fiee prepalymerized
a stirrer and having a capacity of 1 nB. Propylene,

et hytatalyst acunpgnientgwrereetantinmoustyu supplied tpptheegeactor.  The
the reactor, and copolymerization of pr ogyl ene and o
et hyteactioneeonditions reate Tscfodlovwse polymerization tewmperatares 78°C,
as follows: polynerization tinme: 70C, polynerjzatiqn

pr esstigring tate: ﬂ/%a,rpm,ohqmi level inithe reaetosi 18 ds; S‘-]Plgy rate of
n8/h, concentration ratio (vol,%, of g s_inside the

r eacPoapylens: o kefe/ Sy sate/ ﬁjx} bydmm%% supply rate of
68. 4/ 24, 5/ 1. 45, anount _of pol yner articles,held in

t he triath IIBER: 55 Qé-,'? and M(lgr opSMRPIoN tiTAte of

suppF YRR BTy Reh aiane: b B el PEPRIY e ef stuy of
FeachEpolimenged gy drambAet CRiculgled s Solit catalyst
P eompanet o e, S S O SRRBheI TR .| TH erage
vy scBEeAh e G iy e PRSI Bk Gpyine
The BHEIGoNGrt syl 3813 78T IR, Frd RAHRIE Boply of the
o oY s BEFRE |

[0067] "Second Propylene  Polymerization  (Liquid-Phase

Polymerization)

The slurry obtained by the first propylene polymerization was
contimiously transferred to another vessel type reactor. Propylene and
hydrogen were continuously supplied to this reactor fo further perform
homopolymerization of the propylene. The reaction conditions were as
follows: polymerization temperature: 75°C, stirring rate: 150 rpm, liquid
level in the reactor; 44 L, supply rate of propylene: 6 kg/h, supply rate of
hydrogen: 3b NL/h, and reactor operation time: 12 h. The average
retention time of the slurry in the reactor was 0.69 h. The polypropylene
particles were discharged at 9.9 kg/h. The intrinsic viscosity of the

32



10

15

20

25

A propyl ene-et hyl ene bl ock. copol yner was produced by

the sane nethod as in Exanple 1, except that the

anmount of supplied oxygen 10 (deactivator) was

changed to an anount equivalent to 0.083 nol per nole

of triethylalum numsupplied to the first

copol yneri zation reactor. The average retention tine

of ppantickss was I8 disg (propyl ene-ethyl ene bl ock

copo ynmer) in the reactor was 2.82 h. The pol ynmer

par t (0683 wer eThididschdfwopylate 19. Pokuhdrizaliem par (Lx:]md—Phase
had an intrinsic viscosity of 1.50 15 dug and a heat

of fDelymeridatR)2 J/g. The content of propylene units

was 91.3 wt.% The bulk density of the polyner

parti cl esThashiry dbtahedby theoEeohd Epmpp{)meqaalymenzanon was
propyl ene-et hyl ene bl ock copol yner was produced by the
sanmecontitomshastransfEradpite yet eavether t wessel type reactor, and
tetraet hoxysilane was added to the 20 first-sta

copd qmspoéanematmmof profyene. rmasf@r’rb@ pﬁ@fp %ﬂo hydrogen
reactor) in _an anpunt equivalent to per nole

of tweetshppHed tprihe reactop .'Ebe TeAGtHN 'cpag&os\s wergas follows:

the concentration ratio (vol of, gases _ i nside,t he

r eacp@ynwaaﬁ@nftcnmer@mpw@ﬁ&,.szmmgﬁate@ 150 rpm, liquid level in
Fhe thaganeios) 448 Subply e okpeesy ’23;,%%1 4%@%? operation
Chag%zw '12 @eﬁ%ﬂ&% Eéféﬁ'ﬁ%ﬂftghgtqf St e repgtor was
Cor abji dhe TR A OB PSS YiEh pf)%chtm'fa%'é Pl ke The
?’Ssgﬁz Ples hﬁd&%&?ﬁfﬁﬂﬂ?@ﬁ%ﬁibﬁ?‘? ey A S Hs8F By Tgpion of

w‘wg and a heat of fusion of 83.0:J/g. The
cont f propyl ene units was 5 90.5 wt.% The bul k

dersitor, R AR TOUE et B i
oo ARl S SO proytene

polymerization were continuously transferred to a fluidized-bed reactor

equipped with a stirrer and having a capacity of 1 m’. Propylene,
ethylene, and hydrogen were continuously supplied to the reactor, and
copolymerization of propylene and ethylene was performed. The
reaction conditions were as follows: polymerization time: 70°C,
polymerization pressure: 1.8 MPa, blow rate of circulation gas: 140 m*/h,
concentration ratio (vol.%) of gases inside the reactor: |
propylene/ethylene/hydrogen = 68.4/24.5/1.45, amount of polymer
particles held in the fluidized bed: 55 kg, and reactor operation time: 12
h. Oxygen (deactivator) was added to the supplied gases in an amount
corresponding to 0.087 mol per mole of txietf_lylaluminum supplied to the

33



10

15

20

25

By using the slurry, three-stage propyl ene
honopol yneri zati on was 10 perfornmed stage by stage in
di fferent reactors to produce pol ypropyl ene

particles. One-stage copol ynerization of propyl ene and
ethyl ene was then perforned in the presence of the
pol ypropyl ene particles to produce

a
prop a et I r : -
yéater. el %@r&é@?&sﬁ?@? thiAB' of Eiélé}ggerb gflrtlclcs (propylene

pol ynmeri zati on process be desc ow i n

det aieﬂgrléﬁe [18¢R] copolytnely aPtheneablorywas i Z42ilen The polymer
(Liqui d-Phase Pol ymerization) Honopol ynerization of

pr opyhfiideyasereadiscRagedt atu$900kg/h/ eSFIRd paftidle HRP@hointrinsic
equi pped with a stirrer and having a capacity of 40 L.
Specvigcosity of PASRil/gnnd htead o€ fusiohi ¢t 8§.4al/gm Thencontent of
20 cycl ohexyl et hyl di met hoxysi | ane, and the slurry of

t he prepdeneauiite dvasc 820 wet.%; onMheebtlkvelensity of the polymer
conti nuously supplied to the reactor. The reaction
condphitivies wes €.420 glmlnfows: pol ymeri zat i on

tenperature: 78C, stirring rate: 150 rpm liquid

| eve[0070]t he rEmample 218 L, supply rate of propylene:’

22 kg/ h, supply rate of hydrogen: 190 NL/h, supp

Yy
‘rate of 2A prapyléne-ethytineurnckeopolymer was popducedrby the same

of cycl ohexyl et hyl di net hoxysilane: 6.0 nmol/h, supply

r at emethed wsrin Exangde pl,egrdephahat, the emounyf supplied oxygen
conponent, (cal cul ated as_ solid catalyst cor?onent%:'

0. 5 7Glegetivaton) wasachangashée an amountequivalent #nd.083 mol per

aver ag retention tinme of the sl rrél'l n the reactor

was mole of triethylglymipusnsupplied oy st copelygnerization reactor.
di scharged at 3. 10 kg/h. The ,injrinsic yiscosity of
t he 1Be ayarage dstantiono time @t/ gpfmppr@és% ropylene-ethylene

EL?%@EW%%&E#& o Eﬁﬁiﬂlﬁ polymes partigles were
P oDy She RAlL N4 12 o es R oSl Y L ARRLSEE e 1 50
dl/g and a heat of fusion of 84.2 J/g. The content of propylene units was
91.3 wt.%. The bulk density of the polymer particles was 0.423 glem’.
[0071]  Example3
A propylene-ethylene block copolymer was produced by the same
method as in Example 1, except that tetraethoxysilane was added to the
first-stage copolymerization reactor (gas-phase polymerization reactor)
in an amount -equivalent to 1.0 mol per mole of triethylaluminum
supplied to that reactor, that the concentration ratio (vol.%) of gases
inside the reactor of the first copolymerization to
propylene/etylene/hydrogen = 68.3/23.2/1.46, and that the amount of
supplied oxygen (deactivator) was changed to an amount equivalent to
0.0045 mol per mole of triethylaluminum supplied to the reactor. The
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10 and hydrogen were continuously supplied to this

reactor to further perform honopol ynerization of the

propyl ene. The reaction conditions were as foll ows:

pol yneri zation tenperature: 75C, "stirring rate: 150

rpm liquid level in the reactor: 44 L, supply rate of
propyl ene: 6 kg/h, supply rate of hydrogen: 25 NL/h,

and poaekber refifticd tiede dfMBolykterparfietesl fprapglen@eethylene block
ret eﬁ?i 0 @tl; me oq;ﬁ Pﬁlge slﬂl??))/’ié’en ‘?he reag% o??vvas 0. g?

h. Th o@ﬁﬁ&?’fiﬁpﬂieﬁ@éacﬂ@f twad €s93wie Thecpelyped partitles were
kg/h. Thé intrinsic viscosity of the particles was

0. 87diHichargedOft7HR.8 Ti/hd Piopxttivies Rad wnentrimsic viscosity of 1.54
(Li qui d- Phase Pol ynerization) 20 The slurry obtai ned

by t Fgemdanteatrofifsivreod8B YnFei Ate contentsof propylene units was
continuously transferred to yet another vessel type 3

r eac905, whbrbl 'Iherbnﬂiokipmi?' ofitheopolyimerpapticles avass 427 g/cm’.
further performed. No hydrogen was supplied to the

r eacf0¥72]The rEzampbedconditions were as fol | ows:

- polynerization tenperature: 68C, stirring rate: 150

rpm | i quAdsolidecatalyst Soniponemtcangd :a shuty oflppprepcdymerized
of propylene: 3 kg/h, and reactor operation tinge: 12
h. t camponentwers prepared by thesageumefhochas e Example 1.
reactor was 36 1.31 h. The pol ypropyl ene particles .
wer eBYi ysingr Heel shurry4 threeqstage repylsae: hemopolyaesigation was
of  Delomned glageony spieiinoditien pAclors # Pepuce Bolypropylene
Obt SPHBA: o e EAER CAPOLBEFERE aPIRE et e PLhEioae wes
o el PSSR oGBS LR e
P D SSyton B 836, B (S8R0, o A GOk process
D BT RS SALHBR Rl o o, The 10,1 et on
[0073] First Propylene Polymerization (Liquid-Phase
Polymerization)
Homopolymerization of propylene was carried out using a vessel
type reactor equipped with a stirrer and having a capacity of 40 L.
Specifically, = propylene, hydrogen, triethylaluminum,
cyclohexylethyldimethoxysilane, and the slurry of the 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: 22 kg/h, supply rate of hydrogen: 190 NL/h, supply rate of
triethylaluminmnf 394 mmol/h, supply rate of
cyclohexylethyldimethoxysilane: 6.0 mmol/, supply rate of slurry of
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pol yneri zation pressure: 1.8 MPa, blow rate of

circulation gas: 140 nB8/h, <concentration ratio

(vol .% of gases inside the reactor:

propyl ene/ et hyl ene/ hydrogen = 68. 1/ 26. 4/ 1. 48, anount

of polymer particles held in the fluidized bed: 55

kg, and reactor operation tine: 16 15 h. Oxygen

( deagtdpotyinetizeds catdest teompenentpp(dakmlgedesas nselid catalyst
anount = corresponding to 0.045 nol per nole of

tri etdiipohent)nOI73up/,ied feactdreoperatiohdimeTi2 lavellegaverage
retention tinme of polyner particles (propyl ene-

et hytetagtidi tiale obtied slomy)inithe reactoraas @.30vhs Phepolypropylene
The polymer particles were discharged at 18.8 kg/h.

The panticiesl werdatischarged rat 510 Bghyi Thedintinsic visaosity of the
dl /g, and a heat of fusion of 84.4 J/g. The content of

pr oppareickesuwas 6.8%adl/©0. 9 wt . % The bul k density of the
polymer particles was 0.422 g/cnB. [0077] Conparative

Exanfl0§4] A sdSeadndat alBrepylemeponfelymerizatienur r {Lisuid-Phase

prepol yneri zed 25 catalyst conponent were prepared by

the B grigafiof)as in Exanple 1. By using the slurry,

t hree-stage propyl ene, honppol yneri zati on wa 37 ..

per f or medlee sfartiyolsaingd by thier fiest-stager Eazmaﬁlée fglymerization

produce pol ypropyl ene _particles, One-stage

copowgsnsontiatipgslyotrapsfsmpdcioe 2o eét\ﬁﬁé R DRaEackfeRTopylene

perforped jn the presenge of the l ypr opyl.ene

par tﬂldﬁlé’df@g@ oeREe COBHBFBWVeﬁ@?ﬁl%E itenthig) wagtor to further

copol yner . .Each ol yngeri,zat | process will be "

b CprBen bonaRpOINmAZalion qiBeroRyiege. FTii gragiion conditions

Pol ynerizatian (Liqyid-Phase PolynerizablgR) .. .. .

Ho moYersy A r Qﬁésor&g PEnTé’“%%“é'a@&?'r bédaoﬁpr‘aggrrﬁte' 150

a vessel,. t. react,or _equi pp W _th stirg . :

v g eliguifave] BE G, pftto 2 L s Ble o Bropfene: 6 ke,

propyl ene, .hydrogen, trd yA.al LR : s e

cycl %’IP@QX/F@F mﬁbﬁﬁ‘&%@f Nie{hej‘ﬂ‘g]ﬁ%a%e"g?r&w? tlolpe’t }1% b. The

PT epa‘%;'e¥é’§er 'réfefltion time of the slurry in the reactor was 0.67 h. The
polypropylene particles were discharged at 8.2 kg/h. The intrinsic
viscosity of the particles was 0.87 dl/g.

[0075] Third  Propylene  Polymerization  (Liquid-Phase

Polymerization)

The slurry obtained by the second propylene polymerization was
continuously transferred to yet another vessel type reactor, and
homopolymerization of propylene was further performed. No hydrogen
was supplied to the reactor. The reaction conditions were as follows:
polymerization temperature; 68°C, stirring rate: 150 rpm, liquid level in
the reactor: 80 L, supply rate of propylene: 3 kg/h, and reactor operation
time: 12 h. The average retention time of the shurry in the reactor was
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cat al yst conmponent were continuously supplied to the
reactor. The reaction conditions were as follows:

pol ynmeri zation tenperature: 78C, stirring rate: 150

rpm liquid level in the reactor: 18 L, supply rate of

15 propyl ene: 21 kg/h, supply rate of hydrogen: 140

NLT, supply rate of triethylalumnum 41.0 mol/ h,
suppmlr}@t Gmef olyléfd ey paititesliveee dischargehat 14.50kg/h. The
nmol / h, supply rate of slurry of prepolynerized

cat a;bmt:lssdmbmﬁﬁu-fm&t eiscatity of 0.8 |dLt, cakded et of fusion of
conponent): 0.416 g/h, and reactor operation tine: 12

h. TI@&\Jgage 20 retention time of the slurry in the
reactor was 0.31 h. The pol ypropylene particles were

di sdi@@76¢d at Ersﬁ@d;gﬂymematlom(ﬁasd?hase|I§ﬂpmen;zat10n)

the particles was 86 dl/g. [0079] Second Propylene

Pol ymer i ibdlypmgyﬂemu pafticdes o rfrom i the tHrdhpropylene
slurry obtained by the first propylene polynerlzatlon

was palynterization|weter eontiruously transfesredeto aeﬂu@mq)-b@d reactor
react or. Propyl ene was 38 continuously, sup I|e

t hi sequippedwith  wtirtesr and aying aw@ﬂpwm izt Oll)r@Perne
the propyl ene. No hydrogen was, supplied to

r eacith I%nwh end dytdrogen swerei Qqnimowé% S@Bplmi tewhe reactor, and
pol yneri zation, tenperatu i,rring rate:. 150

r pmcapodymerizatien © Hl'ﬁBy cﬁ@ eawlﬁne sWas ppetformed The
of propyl ene: 1.0 kg/h, and re ctor opgeration,tine: 12

h. T8 @wee@@@hﬂé{semqrén as; dollgysi hﬁosm‘?%ﬂ an (§ime: 70°C,

e R O S,
' Thi P

Pol yacebuiom | ey s D8PS g&?&% 8%, reactor:
wns PrépRenBleiepdndrosd o %ﬁ%"ﬁ s 'siﬁ%é 8’ Bblymer

t ype ar&c?[%s Petd $'the fluidized bed: 55 kg, and reactor operation time: 16
h. Oxygen (deactivator) was added to the supplied gases in an amount

corresponding to 0.045 mo! per mole of triethylaluminum supplied to the
reactor. The average retention time of polymer particles (propylene-
ethylene block copolymer) in the reactor was 2.93 h. The polymer
- particles were discharged at 18.8 kg/h. The particles had an infrinsic
viscosity of 1.47 dUg, and a heat of fusion of 84.4 J/g. The content of
propylene units was 90.9 wt.%. The bulk density of the polymer
particles was 0.422 g/cm’.
[0077] Comparative Example 1
A solid catalyst component and a shury of a prepolymerized
catalyst component were prepared by the same method as in Example 1.

By using the slurry, three-stage propylene homopolymerization was
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honopol yneri zati on of propyl ene was further perforned.
The reaction conditions were a s foll ows:

pol ymeri zation tenperature: 68C, stirring 15 rate: 150
rpm liquid level in the reactor: 44 L, supply rate of
propyl ene: 10 kg/h, supply rate of hydrogen 20 NL/h,

" and reactor operation tine: 12 h. The average

r et e%ﬁgﬁn‘ga rg%ao%é Fg@fa # Adffdrent Afictdth YrodBse Bobfpropylene
h. e polypropylene particles were discharged at

12.9 T @.@{alqs c Yﬁﬁﬁ hnef bispylené sedséthylene was
of Opg%{ %Sg,tlg%d a eg(fi{iool fusziaggh(rak?flfg?)ge\]/g. Z%IY

[ 008 #erfhérFbrovad @) MeEpietahdonf fHeasolyhesisylene particles to produce
Pol ynerization) Pol ypropyl ene particCles obtalned from

the hhiicihylsmnythstene bidckreopalyimean Buch pohymerizatidry process
transfierréd to a fluidized-bed reactor equipped wth

a stigill¥e durdribad belbw indeegi.ty of 1 nB. Propyl ene,
et hyl ene, and hydrogen were continuously supplied to

t he Fm}ﬂﬂ]or, aRfs25 cPropylenei zat Polymérizatiomy| enéLixndd-Phase
et hyl ene was perforned. The reaction conditions were

as fPblymerizatn)reri zation time: 70C, 39

pol ymeri zation pressure: 1.8 MPa, blow rate of .

ci rcul at | Hongapolymenizatioh of propylener was earnied oyt ugingog vessel
of gases inside the reactor: | ] )

pr opiipenetazttny equippeddwithen stimer andshavingsg, capasityt of 40 L.
of polynmer particles held in the fluidized beq: 4?

kg, Specificalyor opepropylenei ne: hydsogen, Oxygefriethylal
(deactivator) was, added to the supplied gases in an .
anoueyclobexylethyddimethoxpsilanss gmﬁloﬁnqo éfmmoef @\e prepolymerized
triethylalum numsupplied to the .  reactor, Th aver%ge

r et epatalyst (qomBPENET opHR COFHITBSIYSs SUpPliRs) tenthe reactor. The
et hyl ene bl ock copolyner) [ipn the reactar was 2.63 h. o
The’ yRgctianrcongifiens wege \nérfleﬂawé Yegrizgtion tamperature: 78°C,

T B 3 BAHCENGL B i 3558 18 Ry rte of

PSS 08 Sk o bR SR b e of

Exangie%h%laluminum: 410  mmolh, supply  rate of
cyclohexylethyldimethoxysilane: 6.0 mmol/h, supply rate of slurry of
prepolymerized catalyst component (calculated as solid catalyst
component): 0.416 g/, and reactor operation time: 12 h. The average
retention time of the slurry in the reactor was 0.31 h. The polypropylene
particles were discharged at 2.69 kg/h. The intrinsic viscosity of the
particles was 0.86 di/g.

[0079] Second  Propylene  Polymerization  (Liquid-Phase

uminum,

Polymerization)
The slurry obtained by the first propylene polymerization was

continuously transferred to another vessel type reactor. Propylene was
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A solid catal yst conponent and a slurry of a

prepol yneri zed 15 catal yst conponent were prepared by
the sane nethod as in Exanple 1. By using the slurry,
t hr ee- st age propyl ene honopol yneri zati on was

performed stage by stage in different reactors to
produce pol ypropyl ene particles. One-stage

COpohMﬁﬁﬁﬁéﬁl%rggsg;?p]?é(PDY’tc?neﬂﬁQd fédaybrenaovadurthBen perform

performed In esence of the pol ypropyl ene

art} i hendceh 8 Wapsipplied to th
p h@hng?cﬂ%gghﬁﬂﬁﬁﬁ of Shé pRoSlE j?dd\%el ba: supplied to the

copol y h pol yneri zation process

desctrédegst. ey irBadtivri dondiGORS] wete sis Foldowkensolymerization
Pol yneri zati on (Liquid-Phase Polynerization)

Homogghysmtiraa? 50, sirrivgoaye: 159 mas, Bquidileveldntthe seaugor: 85 L,
a vesse 25 type reactor equippéd with a stirrer and

havi sgpplyaatset %sor;g'ﬂerm 1L0 keAnenidf teaetor wpepatimytirree 12 h. The
hydrogen, triethylalum num 40

cycl averagt eteberitibnméinneof stheaskiymain theereattarr wasfl.84ch. The
prepol yneri zed catalyst conponent were continuously = |
supppobgpropylehe partictesr wefiadiscluaged cat t0.7dkgilonsTheriatrinsic
as follows: polynerization tenperature: 78C, stirring

r at evist6sity pfithd payticles wae0.86ndl{®e reactor: 18 L,

supply rate of 5 propylene: 21 kg/h, supply rate of

hydr K89] 145 Third, subiepylene e oPolymewzation unihiguid-Phase
40.6_nmol / h, supply rate of

cycl Balspenzation)i net hoxysil ane: 6.0 nmol / h, supply

rate of slurry of _prepglynerized catal yst conponent .,
(cal cul at eaﬁrsmqbamaag &qyynﬁ:te sw&@@mﬁmﬁop ef1%qtion was
and reagctor operation time: 12

r et coANtMqushe Bansikaed) de Weltng-?ﬁ ré?eg\éﬁeﬁr?iggﬂgeoomgﬁm’ and
2. 4 ROROIENFAat AL PEORYISRE e, gt et ordid o LB reaction
vas 057000, L0081 econd ALopyl she POLXIELI8KSR, siming
rate: 150 rpm, liquid level in the reactor: 44 L, supply rate of propylene:
10 kg/h, supply rate of hydrogen 20 NL/h, and reactor operation time: 12
h. The average retention time of the slurty in the reactor was 0.68 h.
The polypropylene particles were discharged at 12.9 kg/h. The particles
~ had an intrinsic viscosity of 0.86 dl/g, and a heat of fusion of 109.4 J/g.
[0081]  First Copolymerization (Gas-Phase Polymerization)
Polypropylene particles obtained from the third propylene
polymerization were continuously transferred to a fluidized-bed reactor
equipped with a stirrer and having a capacity of 1 m’. Propylene,
ethylene, and hydrogen were continuously supplied to the reactor, and
copolymerization of propylene and ethylene was performed. The

reaction conditions were as follows: polymerization time: 70°C,
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15 The slurry obtained by the first-stage propyl ene

pol yneri zation was continuously transferred to

anot her vessel type reactor. Propylene was

continuously supplied to this reactor to further

perform honopol ynerizati on of the propylene. No

hydr ogen was supplied to the reactor. The reaction ;
condhhiyRRer L Ve MPS) et @bl i : 140 m°/h
F enpRo e ARich Blesiic; TE LIPS WIOW fegé pEeltcflition pas ’
| evebopdedififiontaciafio: §¥ok9%6) susp! ygasese dhsideopythene reactor:
1.0 kg/h, and reactor operation tine: 12 It The

aver gﬁg:;l@ﬁﬁeﬂiy%hé/hy&dg%nt ke 668728.7/1N55heammeast o6f polymer

was h. Thé pol'ypropyl ene particles were

di scpariidss héldLo. el bilidizethed: 43 kasand retctooepemtion time: 18
the particles was 0.87 dl/g. 25 [0085] Third Propyl ene

Pol yHBrth?gfem (dédotivaict) Rhas addédty tes supplicah padkes ifhen amount
slurry obtained by the second propyl ene polynerization

was cemesponding ty 01039nsiot peethdle of etiethyldlnminurssgiplied to the
type reactor, and honopolynerization of propylene was

f ur t feactorer flremeveragbereterimn time adnpolymerspawticiesafpropylene-
foll ows: polynerization tenperature: 68C, stirri n_FhS :

r at eethyfne plock copolymen)ein ihre reactoravao2.635. 1, The polymer
supply rate of propylene: 3.0 kg/h, and reactaor L.
oper paiticles iwere digchargethat dvet r eThatpasticles iadan intrinsic
the slurry in the reactor was 1.79 h. The

pol yyisoesite oé 1033 di/g, endvaheat af favien fB2%Y Jig. Theyrantent of
The particles had an intrinsic viscosity of ,0.87, .dug,

and propylencofunitsswes 80.41 w1.%. 5 Ghe inlkodensity-iofsthe polymer:
Copol yneri zati gn_(Gas- Rhase Pol yneri zati on)

Pol ypatiglasanas § i8/FBE. obt ai ned from the third

propyl pol yneri zat i wer onti nuously

tran ed tcﬁm%e?@lﬂﬂ-‘ﬁﬁieﬁeact or equipped with

a stirrer and,. havi a capacity of, 1 . Pr | ene, .
et hyl ene,Aaﬁ‘gthﬁﬁtQ%% CREFR? tand, 8us %L@%im@me@d

L rAShRamaaReat wers Drapred B9 'the Salle B £9'%h Almple 1.

By using the slurry, three-stage propylene homopolymerization was
performed stage by stage in different reactors to produce polypropylene
particles. One-stage copolymerization of propylene and ethylene was
then performed in the presence of the polypropylene particles to produce
. a propylene-ethylene block copolymer. Each polymerization process
will be described below in detail.
[0083] First  Propylene  Polymerization  (Liquid-Phase
Polymerization)
Homopolymerization of propylene was carried out using a vessel
type reactor equipped with a stirrer and having a capacity of 40 L.
Specifically, propylene, hydrogen, triethylaluminum,

40



10

15

20

25

reaction conditions were as. follows: polynerization
time: 70C, polynerization pressure: 1.8 MPa, bl ow
rate of circulation gas: 140 nB/h, concentration
ratio (vol.% of gases inside the reactor:

- propyl ene/ et hyl ene/ hydrogen = 63.0/28.6/1.41, anount

of polynmer 20 particles held in the fluidized bed: 50

kg, ' igTRindl the Blurf \fethe prepolymerized
(deac isgt@?rlggﬂ{v)\ggﬁg%tdhgg??éﬁ he suppl i e}g@éases ilr? a?n m
andugitalyserdorapeditntrek® dortidmously sepplied doothe reactor. The
triethyl"al um num supplied to the reactor. The average

r et eftakfibntdoidit®dnd tlerses fotloivse ipodyhprieatide nemperature: 78°C,
et hyl ene bl ock copolyner) in the reactor was 2.97 h.

The stirritigerat@5 1 fArrpint,| Bquidelevelliis charrgactort 18 d..6sugplf. rate of
The particles had an intrinsic viscosity of 1.48 dug,

and propyinerf21f kgflgrsupblBiate of hyditigenc ddSeNL/bs supply rate of
propylene units was 91.4 wt.% The bulk density of the

pol yiriethylahmhimies wasd®.6437 ghmed/h,[ 008 Bppplynpar aratee  of

Exanple 3 A solid catalyst conponent and a slurry of a
pr epeyclakexylethyldimethaxysilaneo :gﬁ riamolfyr supily peste wipslurry of
the sane nethod as in Exanple 1. By using_the SlTjr Y,
t hr eprepolymenzeby caiabysto mopoponenti iéﬂk@}ﬂt@és as solid ~ catalyst

perfornmed stage by stage in different reactors.to
pr oderBppoeni)y 0390eg/h, apdrieastosoperpiion tupe: 12 h. The average

copol yneri zati on_ of propyl ene and et hyl ene. w t hen
per fistension Wmeref t&ﬁ@ﬁ@ﬁfén She TeRCtOPEH P&%hme p&ypmpylene
particles to progduce 10 a pr | ene-at hyl ene,bl ock .
copdpartisles wats g&&.@ﬁ%e@e ipfinsi¢ yiscosity of the

descri hed bel oejv i7n etail. [0088] First Propylene
Pol yPRIFCLEWaHU-8/id(8-d- Phase Pol yneri zati on)

oA=L Yoot WoBYEe R SRREL St Hhf-Phase

. havi a capacity of 40 L. Specifically, . propylene,
hydr%ﬂ“ﬁ%&? yl al umi num

The slurry obtained by the first-stage propylene polymerization
was continuously transferred to another vessel type reactor. Propylene
was continuously supplied to this reactor to further perform
homopolymerization of the propylene. No hydrogen was supplied to the
reactor. The reaction conditions were as follows: polymerization
temperature; 75°C, stirring rate: 150 rpm, liquid level in the reactor: 85 L,
supply rate of propylene: 1.0 kg/h, and reactor operation time: 12 h. The
average retention time of the slurry in the reactor was 1.82 h. The
polypropylene particles were discharged at 10.0 kg/h. The intrinsic
viscosity of the particles was 0.87 dl/g. |
[0085]  Third Propylene  Polymerizaion  (Liquid-Phase
Polymerization)
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cycl ohexyl et hyl di met hoxysi | ane, and the slurry of the
prepol yneri zed catal yst conponent were conti nuously
supplied to the reactor. The reaction conditions were

as follows: polynerization tenperature: 78C, 20

stirring rate: 150 rpm liquid level in the reactor:

18 L, supply rate of propylene: 11 kg/h, supply rate

of hydrog¥Re lgbtainst 3} Yhe sécon@l propylene Polymerization was
triethylalum nu 41.0 mmol / h, supply fate o

cycl phgtinhuishy | tianBfched Sol ae: afiotheimiielte]l sype! yeactor, and
rate of slurry of prepolynérized catal yst conponent

(cal huyhmdipelyrasrisationl of Préopylehe Abas rformfedi4The reaction
g/ h, and'reactor operation tinme: 12 h. e average

r et epdhdifioht Werf ad Fellowsr pulyimeriZatiore eahperanas: G86C, stirring

~ h. The polypropylene 43 particles were discharged at

4.9 fapéh] 50 emi figuid kvel in deossacioro 8 Stlhesuppdy ratel efspropylene:
was 0.90 dl/g. [0089] Second Propylene Polynerization

(Li qBi0dkg’haand réastynepérationdinie5i The Fhaaveragoretention time of
by the first propyl ene polynerization was .

cont theuslusyyint thensdaetorevas d .2 &t hdhe\palypropylene particles were
reactor, propylene and hydrogen were contjnuously ,
suppdisebiangediati 13.1 d&gfo.o ﬂheopﬂr%niﬁsdlaqo&n fipfiasic viscosity of 0.87
honmopol yi neri zation of the propylene. The reaction
conddVgoand abeat efsfustasn 05]/\15(:5)-1 ynerization

tenperature: 75C, stirring, rate: 150 rpm_ Liquid 10

| evel0086]t he rHiasilcopolymerizatiop{GasrBhasediolpmepization)

16 kg/ h, supply rate of, hydrogen 7 L/ h, .and_r.eactor

oper at i orP@lypeopyleng, Pﬂ@qéﬁlepg ecf)e; i 83F 1 opropylene

the slurry.in th t 1.36.h. Th o
* pol yPRyisstion werY eoRAmuRINY diuefivbi  Tyidizedhpd reactor

e QOB Hake o3l bneLF AR, P 90 Propyene
5 R ) R 8 lr,
copolymerization of propylene and ethylene was performed. The
reaction conditions were as follows: polymerization time: 70°C,
polymerization pressure: 1.8 MPa, blow rate of circulation gas: 140 m’/h,
concentration  ratio (vol.%) of gases inside the reactor:
propylene/eﬂaylene/hydrdgen = 63.0/28.6/1.41, amount of polymer
particles held in the fluidized bed: 50 kg, and reactor operation time: 16
h. Oxygen (deactivator) was added to the supplied gases in an amount
corresponding to 0,035 mol per mole of triethylaluminum supplied to the
reactor. The average retention time of polymer particles (propylene-
ethylene block copolymer) in the reactor was 2.97 h. The polymer
particles were discharged at 16.6 kg/h. The particles had an intrinsic

viscosity of 1.48 dl/g, and a heat of fusion of 85.9 J/g. The content of
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continuously transferred to yet another vessel type
reactor, and honopol ynerizati on of propyl ene was

further performed. No hydrogen 20 was supplied to the
reactor. -The reaction conditions were as foll ows:

pol yneri zation tenperature: 68C, stirring rate: 150

rpm liquid level in the reactor: 80 L, supply rate

of Dpﬁ%i#l@lwimﬂﬁw B1.4nwtYeacThe bulkedansion of dee polymer

12 h. e average retention tinme of the slurry in the

r eacpgrticlesswas 343V e, pol ypropyl ene particles were
di scharged at 13.8 25 kg/h. The particles had an

i ntr[0087 vi scOeniparativeE2ample 3, and a heat of

fusion of 110.0 J/g. 44 [0091] First Copol ynerization |
(Gas- PhasA Bolig neatabyat i comyporrmit yand @y Ishirey pofr ai prepolymerized
obtained fromthe third propyl ene polynerization were

cont ¢atalyss cpmpoment were grepared byutheisante methodag imExample 1.
equi pped with a stirrer and having a capacity of 1 nB.
PropByensing thetdhyirgn dhregrstags drrogylenge hemnpolymetigatign was
supplied to the reactor, and_copol ynerization of

pr opperormed stageHyy stageviasdifterens: reaetory e produes: pekypropylene
conditions were as follows: polynerization tine; zﬁ)q

pol ypasticles: i §nqrstage wapolyn nwﬁqn afopropiencopnd ethylene was
circulation gas;, 140 nB/h, concentrati OT ratio,

(vol thep perfopgiedsin é@i RIEsene crfgtgsmqﬁyprp@y ene particles to produce
b e Sk B oS procs
kg, and,reactaq ation ti,me: 16 h. Oxygen

(deawmjbﬁ S’ﬂé\ﬁfgggﬁ&ék}l ¢fatlhe suppl i ed gases in an

ano orrespondi ng,to Q. 072 r _dml.e_of .

tri MISL um suppﬁwq?%et hgtﬁqlc:lulgﬁ'{.:lo%he a%ngcg-Phase
retentd on tigﬁngf pol ynmer particles (propylene 15

et hxe/[F opol yner) in the reactor was 2.86 h.

&t
The part IRPECHRREHERIOT of STRREIEE Pl quoiifig o vossel
or oy pertsasi e wilh p Sirtéll i he¥ithe 3 capacyy gf 40 L.

(D

Pol Y§fidcifically, . propylene, hydrogen, triethylaluminum,

cyclohexylethyldimethoxysilane, and the slurry of the prepolymerized
cétﬁlyst component were continuously supplied to the reactor. The
reaction conditions were as follows: polymerization temperature: 78°C,
stirring rate: 150 1pm, liquid level in the reactor: 18 L, supply rate of
propylene: 11 kg/h, supply rate of hydrogen: 80 NL/h, supply rate of
triethylaluminum: 41.0 mmol/h, supply rate of
cyclohexylethyldimethoxysilane: 6.0 mmol/h, supply rate of slurry of
prepolymerized catalyst component (calculated as solid catalyst
component): 0.440 g/h, and reactor operation time: 12 h. The average
retention time of the slurry in the reactor was 0.67 b. The polypropylene
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particles was 0.431 g/cnB. 20 [0092] The results

obt ai ned in neasuring and eval uating properties in

Exanples 1 to 4 and Conparative Exanples 1 to 3 are

shown in Table 1. In FIG 2, the nunber of fisheyes
having a dianmeter of equal to or [larger than 100 pm
is plotted agai nst the content of a copolyner. It is

ge”eP%L&blé?'W&&e&ﬁs&l'iﬁ’geﬂfbﬁ e, tThe daftesié xfiﬁccmty of the

copo ynmer portion 1s, 25 the nore fisheyes are forned

?&‘H&léé‘wﬁ&@w %ovvever the propyl ene-et hyl ene
copo ymers obtained Dy the method of the present 45

i nve[0gy) haveSegorRf f e Rropiyldnehi biRdlpmerizatibnr ma(Liguid-Phase
of fisheyes in a nolded product It is also shown
thatpggﬁhémgun@{) tetraet hoxysilane to the first

copol yrreri zati on reactor reduced fisheyes appearing in

ol ded  pThe iy dbtdinedby i Hfir@ répHene @dlyMekizetion was

09 Nen N U[_] C'7 Oi-+ MNNNM NO 0. MNO

... céntiruousty tBMsferfdd docanother Xessel Yy o:eatbtor, \pnop[ylene and

OO Nb QO V, OMO000 b WMC OCNNNNV

00 Nh@irolefiiwer: comtimuousiy supph@dwzhlscraacmrl\tq\ﬁmlmmerform
homopolymerization of the propylene. The reaction conditions were as
follows: polymerization temperature: 75°C, stirring rate: 150 rpm, liquid
level in the reactor: 80 L, supply rate of propylene: 16 kg/h, supply rate
of hydrogen 75 NL/h, and reactor operation time: 12 h. The average
retention time of the slurry in the reactor was 1.36 h. The polypropylene
particles were discharged at 10.9 kg/h. The intrinsic viscosity of the
particles was 0.90 di/g.
[0090] Third  Propylene  Polymerization  (Liquid-Phase
Polymerization)

The slurry obtained by the secbnd propylene polymerization was
continuously transferred to yet another vessel type reactor, and
homopolymerization of propylene was further performed; No hydrogen
was supplied to the reactor.- The reaction 'conditions were as follows:
polymerization temperature: 68°C, stirring rate: 150 rpm, liquid level in
the reactor: 80 L, supply rate of propylene: 2.5 kg/h, and reactor
operation time: 12 h. The average retention time of the shurry in the

"~ reactor was 1.38 h. The polypropylene particles were discharged at 13.8
kg/h. The particles had an intrinsic viscosity of 0.90 dl/g, and a heat of

fusion of 110.0 J/g.
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Polypropylene particles obtained from the third propylene
polymerization were continuously transferred to a fluidized-bed reactor
equipped with a stirrer and having a capacity of 1 m’. Propylene,
ethylene, and hydrogen were continuously supplied to the reactor, and
copolymerization of propylene and ethylene was performed. The
reaction conditions were as follows: polymerization time: 70°C,
polymerization pressure: 1.8 MPa, blow rate of circulation gas: 140 m*/h,
concentration ratio (vol%) of gases inside the reactor:
propylene/ethylene/hydrogen = 63.4/29.0/1.49, amount of polymer
particles held in the fluidized bed: 50 kg, and reactor operation time: 16
h. Oxygen (deactivator) was added to the supplied gases in an amount
corresponding to 0.072 mol per mole of triethylaluminum supplied to the
reéctor. The average retention time of polymer particles (propylene-
ethylene block copolymer) in the reactor was 2.86 h. The polymer
particles wete discharged at 17.5 kg/h, The particles had an intrinsic
viscosity of 1.46 dl/g, a heat of fusion of 86.9 J/g. The content of
propylene units was 91.4 wt.%. The bulk density of the polymer
particles was 0.431 g/om”. |
[0092] The results obtained in measuring and evaluating properties
in Examples 1 to 4 and Comparative Examples 1 to 3 are shown in Table
1. In FIG. 2, the number of fisheyes having a diameter of equal to or
larger than 100 pum is plotted against the content of a copolymer. It is
generaly believed that the greéter the content of a copolymer portion is,
the more ﬁsheyés are formed. As shown in FIG. 2, however, the

propylene-ethylene copolymers obtained by the method of the present
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nmet hod for produ0|ng a propyl ene-et hyl ene bl ock

copol ynmer, conprising: a first polymerization process
which is perfornmed using two 5 or nore pol ynerization
tanks connected in series and in which a solid
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pol ymeri zati on processes is 20,000 to 40,000 parts by
wei ght, where the 47 anount of the solid catalyst
supplied per unit time to the first polynerization
tank is let be 1 part by weight. 3. The nmethod for
produci ng a propyl ene-et hyl ene bl ock copol yner

according to claiml1 or 2, wherein the average
ret e&ﬁfﬁthISr{éLAdNHEDll& pol ypropyl ene particles in

each polynerization tank of the fjrst polynerization
process id-equdt methed| &s preducmp . P@Pﬁg@f"ﬁ&)ﬂ%@ block
for producing a propyl ene-ethyl ene bl ock copol yner
accoC@PAYRE, SANPSHENEf clains 1 to 3, wherein a

silicon conpound represented by Fornmuja [.1] i .

Suppl ed £o © nd 1Sl pelmior iAo Propsis RIS esasmed ping two
pol yneri zati o rocess: Si(QL)4 wherein L.,i.s . .
o BB R PYR Aok (ks st ied i SudpLd it which a solid
hydr oAt )ps% "or %oﬁpep%%\!ﬁlg 24 9st° %{)R%Eftﬁ%tgogs SolfeE catalyst, and

propylene are continuously supplied to a first polymerization tank to

produce polypropylene particles containing the solid catalyst, and
propylene and the polypropylene particles continuously extracted from a
former polymerization tank are continuously supplied to a second or
following polymerization tank, so that each of the polypropylene
particles is grown; and

a second polymerization process in which propylene,
ethylene, and polypropylene particles continuously extracted from the
last polymerization tank of the first polymerization process are suppli_eﬂ
to a polymerization tank to produce a copolymer of propylene and
ethylene within the polypi-opylene particles,

wherein an average retention time of the polypropylene
particles in each polymerization tank of the first polymerization process
is 0.1 to 1.5 h and the sum total of average retention times of the
polypropylene particles in tile polymerization tanks of the first
polymerization process is 1.5 to 3.0 h.

2.  The method for producing a propylene-ethylene block
copolymer according to claim 1, wherein the weight of the propylene-
ethylene block copolymer obtained through the first and second
polymerization processes is 20,000 to 40,000 parts by weight, where the
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amount of the solid catalyst supplied per unit time to the first
polymerization tank is let be 1 part by weight.

3.  The method for producing a propylene-ethylene block
copolymer according to claim 1 or 2, wherein the average retention time
of the polypropylene particles in each polymerization tank of the first
polymerization process is equal to or less than 1.2 h.

4.  The method for producing a propylene-ethylene block
copolymer according to any one of claims 1 to 3, wherein a silicon
compound represented by Formula [1] is supplied to the polymerization
tank of the second polymerization process:

Si(OL)s [1]
wherein L is independently in each occurrence a monovalent

hydrocarbon group having 1 to 20 carbon atoms.
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