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For example, when bulk polymerization of propylene is carried out in liquid propylene using
highly active titanium trichloride and diethylaluminum chloride, as is disclosed in Japanese
Patent Application (OPI) No. 34478/1972, high levels of activity and selectivity cannotbe
40 maintained unless 0.2 g or more of dlethylalummum chloride Xer kg of liquid propylene is 40
used. When large amounts of the organo-aluminum compound remain in the polymer as a
catalyst residue, the produced polymers have a markedly reduced stability, and are easily
degraded by heat, thus resulting in foaming and coloration. Consequently, such polymers
cannot be used when high quality is desired.
45  In order to obtain high quality propylene polymers, therefore, the boiling #-heptane 45



40 maintained unless 0.2 g or nore of diethylalum numchloride Per kg of
liquid propylene is 40 used. When | arge anounts of the organo-al um num
conpound remain in the polyner as a catal yst residue, the produced pol yners

have a markedly reduced stabiTity, and are eastty degraded by heat—thus
resulting in foam ng and coloration. Consequently, such polyners cannot be
used when hi quality is desired. 45 In order to aobtain hlgh quality

propyl ene  ppfyrers, therefore, the b0|I|ng n- hept ane 45 2
1,576,564 \& < 2.soluble polyners and .
catalyst coﬁbonents [ emmi ni ng as re5|duéfﬁﬁ§§4be +enpved.. ‘Ext ensi've 2

I nvestigations were made to inprove the gualiity of such polymers since for

a. polymer sl ui ble in the
slurry, residual Eg® luBfe m‘% &ﬁ:ﬁlﬂ'ﬁrgﬁ#&ﬁ&ﬁ Qf%%m sgﬁ&foéua'

catal yst deposmomhei*slmmly cedl ysing ul;kamlyﬁlenzaaQn, lyhlerssel ea:tthdslﬂrr)orasnﬂ
' qisgely

slurry in a go atgggmgl ;ﬁm @éﬁ.ﬁgjﬁﬁgﬁ%@ ogﬁne

b

washi ng sol ventas_.=.

pr oduci ng hormmlm gitiere Bl OP$l mpio;gena(ﬂapy &B&ib deapanass
Japanese Pat enttioaOPi)d¥es. ’19569i/ GH §9757m9ﬁ/91%6 3§W687_L7)1975

139886/ 1976,, 536231 0S \?épmb’ce jogeurring; wen much
possi bi li1y'87 ﬁhﬁfﬁ e m‘)‘“ Y °°mm°r§i‘“ iy lecgs'tiﬁﬂvelg b ot e
requi red comrereasiilpr gduaéd 1ﬁklfb&ﬁi§lim@toﬁre Sﬁlk:é grade pol p Gﬁes%ﬁ% |£6x, a Iafpet h
practical use cﬁerqeﬁegfmfdbﬂap lege pigid ebthingd fygm sjich pplypropdenes bave
easily pr odligecg"1 1s meﬁg"‘m ‘YF(E%“ P‘?W’H‘?‘ﬁra&?i@‘“b@f* ﬂ?sﬁﬁﬁ‘%‘ﬁ&g‘e 1

15 ;
account for 6 B % yrravlawﬁ RAPRovel PrHeSsS tbr idckdaliBe the <
obt ai ned fr om sqmlinepof : leaae&rhlmechimable ini théy pﬂgteﬁt pfuasstdzsdribedkb & .

GPTE inven I p omp I
[rgl)eglcj)loﬁlr f \(,)\Elogt- / , -c%%%ﬁ(gypgmnzmg propyﬁ%re ?ﬁopﬁégénzmglg%e e;?e anclpq eaiISSZ%n

one othet d hydrocarbon monomerin li uld ro lene usin; acatal st comprisin
obj ect of the picheedt ithdne BichbFide bnd in R Al EOONE et BORaRe
i ncreasing the tqcladmdell@mg(pfreﬂamldf ' rtaarmuenettaﬂaoncuc‘hﬂemaugmq—adumhmprl or

art process des® g by-prvation & iBiepty o iahileast 3, off or
o odct g azsefpmmsar;é%-&s“ﬁ R R e

pol yneri zi ng. prmmhgmee@anmsﬁhg/t dl)iﬂldﬁlguﬂlyw' Elecuﬁ'ﬁnﬂsytco te@ing the stoain ofit he_r

unsat ur at ed hydrobymer 8 hmu u. -o,c,~ Q@%ﬂfam S’tthe
conprising 20 ?c"aﬁi?‘f‘%'%%??mtﬁ%ﬁﬁ‘ﬁéi 1Y) a%%ﬁn Eﬁgh‘iﬁ
conpound, the fuYSdEQ al‘cb}lo&ﬂmﬂysttBISQ b hag 30
titaniumtet: raohdrlmrrambenmf the oegano}a mnmmabmmundmme)miyxwrdlufm hildmeqio ina

activation to gpeler agpognt §‘23 01 n |
pol yrer s per Graly dﬁgﬁﬁé T RIS, Eﬁﬁmg the

pol ymer sl uBsy skiry ced V\/n ch I's the direct product of _
pol ymeri sat i on) Dnt mutr%tetnb 001 482 @@mlwesrabuikmelymen@!iowva@mss] rtmmbpmg and

washi ng the poI‘%ﬂ‘fgﬁ_’l_ X g{gg "m“f:%?; %ﬁﬂe redy of
S e e

the bottom 40 thUal\Mhshin fhhulmls,k elsen dukdonagae anell &movenl asedml st Hewetivagpr3 140 8

carbon atons i iy ater 0?9‘3 ,}P tlm@gt,h@esmbwln&mm%wmt he
or gano- al um nu %g% ]g? ‘Ej Bhowd?]
Gk '

mlegs?e R g: IQIOVC Utrrgslé?lfesf{ﬂnal cohol
having 3 to 8 ﬂ; teQﬂ’ffctxbrﬂ add B0 ce@ryltd réthéve Shd:

mol ar anoun#s ofcotnheneot ﬂ'@ catalyst ragmqno nidlqwcr thipdroqadiopsrelin JapaneseyPaterd  ais
epoxide in a mﬁ 714 f° ¥ample, aft 201%‘%“1%?“&”%%%‘(01‘{5‘?" basedon

or gano- al uni nun" °1"7§ *t)ﬁg "‘éﬁaﬁfﬁn‘t& &n&ﬂﬁ&napgmée&%mfau %hi@‘ﬁﬁtrof
t her eby si nul taamaﬁu Sd Iyrgel yiatashifig do an $odie casaE] a dBRDdECOIeshaessafital yst
and propyl ef@ hmbgfbﬂlpmwlml cﬁurth@‘ptbisy’m% lSdilSaé‘@htaMUﬂncqﬂmbcapQﬂ S}mepregﬁses

slurry. for decomposmon and extraction’of the catalyst are further required.

35 Qi pri o Pl N R RSO S AEFURLSID SRR for
produci ng a homnpslnymiinpmr neanpe] apd’ata weprcoqny hanrube mﬂ-km:gvnthecesmraastbqae of 4§

catal yst as>her cwequTWS{qhee engqu ee‘ﬁlﬂ | n&{ogl the xas e 55 .
slurry Wlth|lq i)@ﬁté ﬁﬂﬁé pOsentstoati bed by ths
sol vent - sol ubl anl?ﬁﬂebs adill sépa eff&.sa BbstinG AR r¥if euBy rYikPént

slurry. ‘washing with liquid propylene, whlch results iri a great reduction in'ash content “Thus, the
60 po:lyrfners obtained by the present invention’ have ahigh quahty level sultable for use as fllms 60
= and fibers. :
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present i nvENyidind Rbbunt PR URbho! B tarEQ BtidniAiiebhrisl W ophtiol dhrMRONENT S
suckK as sm tuipound, which is insoluble in liquid propylene, is produced, and washing the catalyst from 55
the polymer becomes difficult. As a result, the polymer produced has an extremely poor
a})pearance and stability. When the amount ‘of alcohol is excessively large, a large amount of
cohol is adsorbed on the polymer, which makes it difficult to remove the alcohol in the
counter-current washing with liquid propylene.
60 = Accordingly, the alcohol is used in a molar amount of about 0.1 to about 10 times, 60
preferably & 5 to 5 times, based on the molar amount of the organo-aluminum compound,
, The alcohol can be fed to the washing tower as it is or as a dilute solution in liquid
- -{)ro pylene. Alternatively, the alcohol may be fed to the polymer shurry in a feed line or to
iquid propylene used as a washing liquor.
65 In the present invention, the effects of the treatment are marked and high-quality products 65
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55 ; lIln the present mventron, some of the functions of the. eounter-current washmg tower are as 55
ollows: : -

(1) anurd propylene in the top feed is separated and drschar together Wlth the bottom
.. feed rising from the bottom of the tower, through the overflow line at the top of the tower,
- 60 (2) The insoluble polymer in the top feed is washed with the bottom feed and drscharged 60
. together with a part of the bottom feéd from the bottom of the tower. '
- The structure of the counter-currént washing tower, preferably is that as drsclosed in
Japanese Patent Apphcatlon (OPI) No. 79589/ 197 5 by which the above-descnbed requu'e-
- ments are met. . |
65 The present invention will be illustrated in more detail by reference to the followmg 65
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trtan]t nh YE C&%’ a*tf (80 litgxs A’;%W] tmmqum Zed by
reducti o aﬁon}: f‘ﬂ ‘t:‘%it"é S SRl néﬁmﬁ"r mpblind 20
f ol | owedtne mypérhiufd) After the reaction was finished and the system was allowed to stand,

20 (2) Pdteymp@mbdlm wasisepatatesl fpaph theriquig pertioy of 036dnd washellianicevdthal yst

di ssof ";‘;‘Fgﬁdz,@on%%ﬁokﬁl keeed arpdiisianRIodNCH Wasbtained: easi |y be sepay, ted in

the. count & SAae A tproRie bRk Y Bl ptt S1GRT abbvd Wa sHRHOR M (ERBa Snd aRS T

li quid. él&-}y&ﬁédﬁ&hmma@ﬁdjﬁﬁt@hom mamaaresmmmtnymlsyerw&sa it ¢40°decr ease t he

qual i ty tvrr 2thiyers, ftmmmremon rhs\; bianid wascdisghargediang the
qﬁtw&efvm?xane 40 liters) to othBTttqgurR'gp?%@

count SPBRSH- enﬁl
honopol ymig lq, BehrAiPREIYMEr s are obtai ned: by subj ecting the. polynmer slurry
to the abaveé dms&amtned‘reh‘lbniaoﬂ:oms:amd Pespasasion Tihebo@ceadNpPanyi ng
drawi ng Hurrigd in g%&a terrs) s? yl rea dtlr«r@tcaaoﬁedﬁ of the
Presejt . éﬁu? ut}ra? b mgg %%nﬁ Caigj on
pononer . 5) ecul ar regu |ng agent™(e.g

hydr ogen 2)arﬁ’dl azemn opyleue izredeﬁomgopBir medrPn meon reactor 1-thr ough
lines 2, ogrlenp )h Titapijan Tnchlonde Sohd Catalyst (B) (40 g/hr) and
rcacty ol tfr, f;&égg s

at about mSQo eg.rre@ thztt wtpr degkeea raara abd eheat Which the

81 8ekgm:
pr opy! eneroriewdraolwnats vtas hdrgedl‘he)r e redetor rcgnstast fed

(possi bl an actxc lymse,r soluﬁ IEnE?E? or Lﬁ;@?’ ;g{(’ungéﬁ}?gﬁl qoeaCt or 1to
t he tacsp mﬁ&, R¥1Ate mds (895 k) Ve vp 6
(referred pasmeisnmyvae nnh&mﬂ dischirge froxﬂ'iheb t ftmmraﬂif&iﬁerl es of
baffl es te Ofsthamuﬂrf ORIy lsegemm g kawver [7i( @F‘ewe)\/\hr ch does not
contain a ’iﬁﬁ“é“ ST IAGEPORTEHTTH Fasing B RE e 8‘?’?% preferably fresh
propydOene S fed)lilﬂetgmtm&tom of sdohgmfpower 7 through a line 9 (4eeferred
to as bottomfeqﬂn bereiwaaf t er) . 82dd mmeAn al cohol or a mixture of an

al cohol - and an epwmiilgax@hésad,coﬁ&lptatehs or diluted with liquid 40

propyl ene, to the tomer t hrough a Irne , 16 or 17. The al cohol or a

m xt Wse %ﬁi}‘l"“@"%‘l%e weenﬁﬁf apbisioras fed ypderprospuas (o BagthipgievetA Bghusa | i ne 17
to bring tAiSnEnme ARb, roned gt idpy 1 @100 gnﬁ R} & 66010 644 wiicbtinkibigiyPO! ymer
t her eby &ﬁhﬂh&tcl@oﬂahthe mﬂiet V&R 1A, hmﬁwmdtowleﬁhgsmﬁdmhamheqr e sol uble

r’ilnct)hfgl s%k rae g élzé’ém‘%%i‘é@f gﬁ%ﬁ@ ‘?E et%%%%fdt?%y@% P stm’agﬁdt he

i nt roduc um oA ocess recover - g anor phous po yners The
pol yner slAtrthy topsm:dimhe eaiwemullquehpdo lmr(tlsﬁﬂtlgzihwwhtamtng thé glumbkupr opy| ene of

t e bot t EARAOBYN obthe cal 013‘9 ( kg At V& deposi t ed
ot "1, LEPRICAAE s e g a%:tgsl%% o

pressur etdw;sr wddeepa ﬁtddmheﬂasmauata/encﬂt fe tefitied I)thr vasoblained krofaor
concentrd@rbew)m@i)ﬂrterﬂemtemk LC, .the p is di scharﬁed 50 t hrough a line

erist tracted by boili
11. an63 ' egtdéaggg?atrhe gel‘ oy ]Fb ‘gﬁlm c’frﬁjractenstlcs such as bl ck Cont ai ni ng

mai nl g,? th\é\)é Iyhe d@&%&ﬁ.ﬂf elar e
vapor i zebutylp- drésel abh &tslhhzbamd 0]13% ytdelglﬁ of ertxsmc araxdraei $1 ed;(smmhr ough a
| i ne 14. diameter T-die], of the polymer produced were evaluated. The resu ts o these tests in the
examples and comparative examples are shown in Table 1 given hereinafter.
65 From the results shown in Table 1, it can be seen that the solid catalyst of the present 65




The pol yner separated in the flash tank 13 is sent, as it is or, if
necessary,' through aftertreatnents such as catal yst deconposition, to a
hopper or granul ator through a valve 15. 55 In the present invention,
some of the functions of the counter-current wWashi iy tower —areas 55
follows: (1) Liquid propylene in the top feed is separated and di scharged
t oget her qggn the bottomfeed rising fromthe bottom of the tower, through

t he overf line at the top of the tower. 60 (2) - The insol uble poI ynmer in
the top f is washed with the bottomfe gﬁ d discharged 60 together w.th
a part of thf bottamfeed fromthe hott o he tower. The structure of ©
t he counter-current washing tower, preferably is that as disctosed'in

Japanese Pat ent ifpition6ada tih ik tiincy BRABR /LS HabR¥aNk delivity d th tof e
above-descri bed %:mmﬁenl%r:h?? w;xght af;cghd ﬁ&ly:t 1sf¥1ﬁg§:tpmlydngh gabmmtféglgﬂmgmol |

bove- descr et iy ertreg 1‘564
illTustrated in ; %ﬁf %ﬁ.&h (?glt%ggteofiﬂﬁt Fg#gt
995

exanpl es and

as limting the pne&wmh m%ls &em&%&a,&eshmlakuoaaésts
percents, ratlossxagmi]ui opyl an6 e Chiy layhi the fesidwendxeradtedbwas(sdbstaptiallyaazetol on |~ -
of Catal yst Thus, it was found that the washmg effect in the washmgtower was subs antla lete. A
Pr epar ati on io(lg‘g;gﬁggi‘aﬁ eﬁﬁf dﬁﬁaﬁ?ﬁi gﬁmptP’(gc?ﬁgfnfr %Ftsg‘?e‘flﬁes%ﬂ?fscghe?sg °fn 18
200-liter reactor was rep aced wth diummbﬁmane (40 I|ters) and -
titani umtetrachl'ﬂtelaae t@eduirescassin Em ple d. sﬁl 1%3@353‘?45% nt
was kept at -50€eRd g %?P "r@bmé W i )
Cyl o nugs SGUREAREE S *m TR St W,
m xed sol vent whsd lﬁboﬂand"lfoalnﬁmjlgs mnﬂhamlnﬁeo th e 10 reactl on systéem
at - 3 degree C.or. |ess. Stlrrl S contin ed for

2 hours at the g '?E%?rﬁ%g g J‘ﬁfg {ﬁg j Sana

system was abh ove resIu Qn Chelew thy Gi'orWtﬁt ﬁﬁ[ﬁoﬁ m& th

T
| i quid portion dilm Chalsgarsiics @erersibstens hewmaeas 40 i ters)

Thus, 16 kg of a eductlon roduct \MP 22 Pl n II
15 The reatctton B TR AL ik S ma% halberRhete

n- decane and2$ ha s ﬂ,ﬁﬁdédwﬂ ﬂéﬁilt@dbthiﬁecﬂar? shown T ’Eablel 25
resulting slurr egngnmﬂeaatdﬂstaﬁlmimw dq, t@h@gﬁ%ﬁkﬁ?; ihe
reaction was fi RPSREADS t

product was wasl?gﬁre{w%hose m%%%%@e?ﬂ} 0@%‘“ %‘g%%{ Tltanl um
Trichloride Conposi- 20 ti on (A) :
20 (3) Preparation Il 11 kg of Titanium Trichl ori de Conp05| tion (A)
prepared in Preparation Il ‘above was slurriedin toluene (55 liters), and

i odine and diisoanmyl ether were added thereto so that the nol ar ‘rati o of

Ti tani um Tri-chl ori de Conposition (A) to 12 to diisoanyl ether was 1: 0. 1:
1.0. 25 The reaction was carried out at 80 degree C for 1 hour to obtain
Titanium Trichloride Solid Catalyst 25 (2) Polynerization of Propyl ene and
Refining of Produced Polymer Liquid propylene (1500 kg/hr), the.Titanium
Trichloride Solid Catalyst (B) (40 g/hr) and diethylal um num<chloride (600
g/ hr) were continuously fed to a 30-m pol ynerization 30 reactor at 70
degree Cin the presence of hydrogen. Thus, . propylene was polynerized using
the flow 30 nethod. During that tinme, the pressure in the reactor was 31
to 31.8 kg/{err], and the produced polyner slurry was discharged in order
to keep the | evel in the reactor constant. Under these conditions, the )
di scharged pol ymer slurry conprised a solid pol ymer (600 kg/ hr), an: .atactic
pol yner soluble in liquid propylene (12 kg/hr) and unreacted I|qU|d




35 propylene contain
35 This polyner slurry
reactor and fed to the

ng nost of the al um num conpound charged (895 kg/ hr).
was continuously discharged fromthe bottom of the
top 8 of the counter-current multistage washing

tower 7 (as shown int
counter-current washin
Di armet er of t ower

Hei ght of tower

| sobyt anol (370 a/ hr)

was htAg e

washi ng tower

At the

61 degree to 64 degreq.

9 of the tower. Agitat
of 12 rpm During thig.
27.0 50 kg/cn2G The
conti nuously di scharge
| éwgl controller LC ar
the tower, liquid propg
of the catal yst and tHh
was 55 introduced. int
the fine powdery solid
slurry discharged fron
tank 13, and the refine
the flash tank. The pc
boi i ng n-heptane (I
characteristics such gs
extrudi ng the poIQ@e
60 butyl p-cresol
slipper) through 3§
eval uated. The ré%&
exanpl es are shomg
shown in Table
1,576, 564
catal yst effici &%
of polynerizatio
about 15,000 g/g.
S|an|f|ed and t
i nvention has theggang:
t he conventi onal @&npl
boiling n-heptane Il 9
extraction test using
residue extracted was
washi ng effect in the:
gualities of a film oQ
t hose of 10 conmerci §
10 Conparative Exanpld 1
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he Figure). The characteristics of the
9 tower used were as follows: 40
600 [err]
.8200 [err] Rotating axis has 10 conical plat
as a deactlSE&ﬂ% was fed under pressure to 5h;

. '3 45

same trrre
C was continuously fed to the reactor at the bottom
ion in the tower was carried out at a very slowrate

refr rted I.| qui d pr opyl ene (1100 kg/ hr) at

operation, the pressure in the tower was 26.1 to
pol yner deposited at. the bottom of the tower was

(

Stb

i

dp 50 through a reducing valve 12 interlocked with a
du&lrng 11 into agflash tank 13. At the top 10 of
yﬁ e (%500 kg/ hr)ﬁﬁ)nt ai nitig the al unm num conponent
e§§act6c PG yner -831'2 kg/ hrg was di scharged, and it
o recfo‘very'*pr‘ace@s for the atactic polyner. Loss of
onrrer contained therein was 1 %or |ess. Thus, ‘the
h,e boktom of the tower was separated in the f1 ash
ovﬁiﬂ .pol ymer wpas obtained fromthe bottom of
ayﬁcterl sti &, such as residue extracted by
63 Er@siual Zash in the polyner and the film
g"of a’filmof 30 u thick [produced by
and a commn additive (0.1 % by wei ght of 2,6-di4-
stabil'i8ey and 0.1 %y &ight of erusic acrd as a
el a@rﬁtﬁaa T-di €] ,;ag; @e wol ymer. produced were
ofEtr@sa‘tfgtso exa Ies and conparative
Takj eﬁﬁ@gm r@r e(rq[gaTher Fromthe results
an be seen that the solid cat al yst of the present 65
. 6 i nvention has a high
catrse @ﬁﬂts high catalytic activity, and the anount
unr \Agg of soI b@gat al y8t is as extrenely high as
tHe: foress agter polymerization is
th*e'ert-e' |n°th nas hi ngtover of the, pr esent
ash content as that of the polymer 5 obtained using

icated beg‘r ni ng precess 5 The
b'i X as olé}h as 98. 32 Br nore. Mor-eover, in an
I| i 08 :gfﬁyl ene a odeg rfe Cin autoclave, the

gb' "Ehus it was found that the

7] .
'T/\er Was sutfstantr ally conplete. The
omthis polyner are somewhat superior to

B
t (]
was |3ElgE
tained fr
|| yv avaigbl e fil ngs
13Th Ega‘}g procegg@s as im Exanple 1 were carried
sh|§1g N8B Tndugt eg W t houtga dgactivator. The
| sef§ sh':E)eE/rgBExrf’ TaBl eql given ,Bel From these results,
pol ymer obtained in Exanple 1,= the pol ymer 15
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The sane procedures as in Exanple 1 were carried out except that the
deactivators shown in Table 1 bel ow were used in place of the isobutanol
used in Exanple 1. 20 As shown by the results in Table 1 below, the
results for both the polynerization and the 20 fitmcharacteristicsere
substantially the same as those in Exanple 1. Conparative Exanple 2 The.

same proc
cat al yst
titani um
resul ts obtai :
catal yst efficiency was of
boiling n-heptane Il % of.

chl oride [err]

edures as in Exanple 1 were carried out except that the solid
epared in Exanple 1) was replaced by a comrercially avail abl e

oyo-Stauffer Co., Ltd.). T_tge
hel ow.__ln ff‘n: case —the
in Exarrplel and the
film

25 AA produc

9378464

course inferior to that
ol ymer, the ash content and the

N

characteristics were far p @ar than those of the polyner obtained in

Conpar ati ve Exanple 1.

1,576,564 Exanple 6 Copoly
out in a 30-nB polynerizati
catal yst prepared using the
catal yst used in Exanple 1.
5 (1) Preparation | (prepal
at nosphere in a 200-liter 1
liters) and titaniumtetrag
m xed sol ution was kept at
liters) and diethyl-alumn
to the m xed solution whil ¢
system at -3 degree C or |4
the systemwas continued f¢
C and stirring was conti nug¢d
systemwas al |l owed to standg,
15 the liquid portionrgand
Thus, 15 kg of a reducgiqn
titaniumtrichloride vgsz4
(preparation of Lew s- %)ag

obtained in Preparatich I€ ab

liters), and then diispa
1.2 tines the
m xture was then stirred at
fini shed, the supernatant

washed three tinmes with he

ady

im chloride (11.6 liters.
p mal ntai ni ng the terrperature of the reaction
=ss., After "thegledction wasyfinished,

20 nol g8 ampunt of the [err]-titaniumtrichloride.

6,564 [err] 1,576, 564 [erg] 9
St ipn f gr pggl;gr% et gySepe was carried
Xeact or'\u3| ng a tN ani um. tmgh%orl de solid
)
oI | owi ng”process in place of the sol id
(1) Preparation of Catalyst

. "‘H—,- . b
ag'r'on of [err .

étltanl umtrlchl oride) After t he.
HRED r yassre acedy Wi t haRgog, dry hexane (40
@5% d&* (R |1 Sr¥)¥ vipre™addeR] Bh@reto and the
S8 10 A sol uti om: conpri sPrﬁ xlry hexane (30 )
10 was added dropwi se =~
stirring of ’
g adyli tg ongl 239 mutssm hgated to 70 degree.
g an guditional 1§ hour. ARt r=the reaction
Herr] - tl"tanl umtri &l oride wes %eparated from
washed three times -wth hexane (40 liters).

3¢ product was obt ai ned. The Al . content of the
602 % b¥~: wei ghth. (2) Prepar%tl on CI)

tregted-«s@ld%@h%%egr]h.tlt mtrlchlorlde
e was sﬂspended i ®dry hexs (40
ether was added thereto in a rml rj anount of

The
49 degree C for 1 hour. After the reaction was
gRed was i se,harrg&d andwtBe sol'id portion was
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25 The Lewi s base treated solid (10 kg) prepared in Preparation Il above
was added to a 25 solution of dry heptane (30 liters) and titanium
tetrachloride (20 liters), and the mi xture was treated at 70 degree C for 2
hours. After the reaction was finished, tThe supernatant |iquid was

di scharged and the solid portion was washed three tinmes with hexane (30
liters) and dried to obtain a titaniumtrichloride solid 30 catalysi-

30 (2) Copolymer| zation of Propylene and Ethyl ene Copol ynerization £
propyl ene and et hyl ene was carri e%%t 6| n a 30- [err] polynerizati
reactof-using the titaniumtrichlo 2640l d catalyst obtained in
Preparation Il above. Copol yneri zati on and washi ng were carried out in the
same manngi.g3 6N Exanple 1, 35 except the followi ng conditions were
enpl-oyed:  Copolymerization of propylene and ethylene was cadfled(@it &1 4/30-in* pelpfierization Of

titani um teantp: ma titanium trichloridg Golig) datalyFlcpreparest using ftheafoliowingiprocasninonent

600 g/I‘g Fgﬁq‘,’r ﬁff'@%j‘bufﬁd‘?rgi‘ ¢ ate 40 (as a third conponept)

g } reparatlon I (preparation of B-titdddurl ﬁlic)m;ﬁflé zation: Tenperature
6 0 de g r ee éeathi@phere in a 200-liter reactor was replaced w1th argon, dry heRfme ke liet®G Feed rate

of liquid ;gtc_tpym rvérachlonde (10 liters)voradded theretpznd the guixed seletiapiwagkepy ttene
60 ka/fyy ' i 0 1fbR VAP AL Ao B URY BB (P 6 HRRN!
52 - 55 d%ﬂ?ﬁ)@gﬁrﬁo mmlg@dﬁxﬁagé&&n y mgitamng g‘ef:emperature oi? tl(le E«ﬂ/ hﬂgThe

results okgtmmaed"@brlesb.e&fmo{he eattion washinished, sirriag of thek ys oontmuedfor - 50

Solid pol $ t1°Ha1 ‘iéngCandstunngwagwuk g?qr

ther acu n system wa an arate r01¥1
pol ymafS Slt dportmn and};vasﬁag 35{11 %ﬁw %ﬂ?%areducuon
8300 g/ g product was obtained. contai ned 3 % by
wei ght of entwmeasmmmwhtxdmastm ‘{b(bly t. was very smal | as

fol I ows: )aIP ERdfatiogdll apn %Le szbfp%f erior film

[
char acher d s TR B mfmagﬁ@ M 5 oh ove
none. molaramountofthe B-titanium trichloride. The foRtipxiaa tHel QtirfedatqoP€fod 1 Hde. sane
pr ocedur es Afteriher aeﬁﬁsm,rthesomat@dhmwveﬂ@@ptgedtmltthetsmmm ng was
carried 602 }'!l?s“%ﬂa'thff@mlG%IQWHEQWPQ/&'[%F"”)PH@“’E‘%M ash of the pol'ymer produced

was 108 pp ﬁ%sﬁfa%aﬁéd%ﬁh@ﬂ@*k ﬁﬁeﬁf&i fRtPr&falafibn YelbEveAMA a@ddd B ae! 35 t he
sane as i solﬁmmphng héptara (30 litkxs) afndﬁ etkdohidridel (20 lﬁéﬂ%})ﬂhd’tﬁdmimmglwisl sh 65

n < TS. 0%
eyes and & MF%E cﬁo@nm a ?3 Stglt}iqulciwasalsc arge ang%ge sgl?d p%?tleogl as a 10

conmer ci akv
ree ti thh nddn d to obtain a titanium trichloride solid
WHAT V‘ﬁ) 7o h p‘)"rlocess ‘T ﬁg a plo yme}u S urril cont agiing a

honopol ynﬁ) (1]‘0 dymapmﬁopmafd’r lepequ tladmeprepar ed by oI ymerl zi ng propyl ene

o PR B RS e

titani3sm lekde th Ofollowing Béhditid aempla édim Ni um corrpoun the acti vat
titani um Cellystri chI oride be prepared by reducing titani um tetrachl oride
with an o teaﬂl‘j‘ O SAMPE yndfollo ctivation to give a catalyst
ed. rate_of INu-CO rﬁa
ef fi ci encyeld rafdtof ,'i mgthgﬂﬁﬁ {grams of polyrer formed per gram of catalyst,
t he prﬂbes@saoﬁm’rmm@m)nt roduci ng the pcﬁoygmr slurry . 40
Polymerization: R
Temperature . 60°C
Pressure ; g , . 15%(6) ll:g/;:lm ’G
Feed rate of liquid propylene cg/hr
45 Feed rate of ethylene _ 60 kg/hr 45
Washing: : o
Propylene for washing : : 52 -55°C
Isobutanol (deactivator) 400 g/hr _ _
50 The results obtained of the copolymerization were as follows: 30
| Solid polymer in polymer slurry 400 kg/br
v Soluble polymer in polymer slurry © 15 kg/br
55 Catalyst efficiency ] 8300 g/g ' 55

The washed polymer contained 3 % by weight of ethylene The ash content of the polymer
was very small as follows: total ash: 55 ppm; TiO, 2 32 ppm; Al,O;: 12 ppm. Superior film
characteristics were obtained: Blocking 14 g/cm?, Haze: 1.6 %; Fish eye: none.
60 Comparative Example 3 60
* The same procedures as in Example 6 were carried out except that the washing was carried
out without a deactivator.
The total ash of the polymer produced was 108 ppm. The properties such as pellet color
were approximately the same as in Example 6, but the film obtained therefrom had many fish
65 cyesand a haze of as poor as 6.2 % so that is could not be used as a commercial product. <5



which is the direct product of the polynensation into the top of a washing
tower, washing the 10 polyner slurry by counter-currently contacting the
polyner slurry with liquid propylene and 10 feedlng (a) an al cohol having

3 to 8 carbon atonms m a nol ar—anmount—of 01 to10—times—therotar—anrpunt—of
t he organo-al um ni um conpound in the slurry, or (b) a mxture of an al cohol
havi ng 3 8 carbon atons in a nolar anount of 0.1 to 10 tinmes the nolar’
anount of or gano- al um ni um conpound in the slurry and an epoxide in a
nmol ar anowit /of 0.1 to 3 15 tinmes the %%r amount of the organo-al unmum
conmpound i-nt%he slurry_into the stream P4 nol ver sldrry in the towd9,
t hereby sinul taneously deactivating the catal yst and renpvi ng-the catal yst
and t he honopol yngpaarwedadmxey: of propyl ene dissolved in the pol yner
slurry. 2. A pr odesApimsrfohralj}nﬁghlﬁll eﬁﬂﬁHyWnaimghMoﬁolgxhac&aeko;{ow)neabf

m xture (b) areptowenefm@at éﬁm%ﬁ?‘ig o azrowl antat lggst onee am
Wi th resDG(:tStC) mﬂﬁg and an ;ﬁi 4 ound gf%ﬁ:g{amngx .5

l'i qui d propyl engichioride being prepared by reducing titanium_ tetrachlon e with an orga
process accor di pomnd:foanmdlbp twn/he & 1 catalyst dﬂicﬁrm bf dt&as O(ID grﬁmBof _"“,

careen s 1o f“’“f &ﬂ%ﬁiﬁg@ﬁ R e

to daim 3, Whe mgs 68 H{n&ﬂﬁﬂ txmes the .
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