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of the pol yrreriz&tgi on. However, i's vmthln the sC)pecos the .invention to
replace the unr @a@ted. |I||qul| a go [ 23 t@rmpglﬁ zatﬁ'an has been '
termnated with an@'ﬁret hydr ocar bon materi a opdu@§t he ‘extraction
step therein, dui t abl e hydrocarbon. dil uents nclgudle par affi nic and .
aromatic hydro | n.whi ch .a catal yst-deashi ng ageﬁtgcorrpl ex is 30
fornen?fgcgl e deaﬁnm& &cheFa Iyn-g)ar aMnic.
hydrocarbons f e those." 30. containi ng f.rom puc s 3tg such as 7 .
carbon atoms PG | eyl & & SUCH' 8S Pentang o hepsage] ITEXE ures. Bhereof, and .
‘the like, can>._@'. I8|8; an% gage“’lts‘.! IS r;pcﬂtan&! [0 Br&vent gont act of
the system wigr Wat'ery Or noisture prior to and dgrang thg éxtraction
step. Extractiqgn y .be conducted in a terrper ature r__ag and -g'or a period
of time effectilvests r$omcg &hg gnﬁ;eg g gy r.a'gtgges tgaan accgptable |evel
w t hout 35 cau |ng t he p'ol’yn‘Er"tU berd&gra e pingaill. vary with
tenperature degree pf ‘mi'xing, etc., but will 35 gepergl8y be gromone
mnute to S@V&b&& 3b|ur§ .,,m;e;e,nablas &of & WP i ngtes. E'Igte restilting -
pol ymer si Ui (§2@E it he? Bed pAsded Boad il wers -airer i ngtde” treﬁt ed solid
pol ymer- i s &epar at- ed fromthe .di I uent. whi.ch now confta ai g the ¢ @it al yst

residues. T renpye ag ? o8 Bl & § o shed®on the
filter, rue@ved"%nd egog § 'E'Ig Z g@ol:ecgenboglgre@nt @ .the present
| nventiord Za polyner ST U7 urry Wi cﬁ Ras S'een t reat ed 40g&cor dlglg to the
pr esent |<h\@nt| Quopojextract catal yst residues thery pagses 0 2 washi ng
step vvhere|§1 th Sgl dy ppl yner upder gogs f yr tehes uri f&cgat i®n Bonpri si ng
contacting § he of prgr particles countercuri&t?yvithe& wasm&

@fpecti ve for renoval of inpurities with anounts of tréating agents.
b

0

hydr ocar bofg whi ch I s|maintained in the liquid phasdg, p“@ erf.abla t he sane
olefin used€in t ng pplynmerization. Various hydrocarfogns ®su aromatic
-and paraffinic 43§Ey Ir ocaropsgi . SWgi gh & cat aLyst-ﬁeéghl @ &ent conpl ex
is sufficiently FoFuple for effective washing 44 gagigbe giséal. Cenerally,
paraffinic hydrofarbpns, for exanple, those contai 'rigggtérom sych as-3 to
such as 7 carbon| aPofrs per nol ecul e, such as .pentarles _;‘o‘jgpt he,S ni xtures
thereof, and thel|l ke, can be adyamt aggoyslyy remplipyeg &fg- tg- whsh |iquid,
al though, as sgaje®, |it Is preferred to utiliz& tthq gom@nerg i £ 1iquid phase
~for this.purpog.e 50 The treated effl uent Is'reﬁrtygd ff,rorﬁthe treating
zone to the wagh| r@ fone for the purification 50 st%pﬁpu @ d%cri bed. The
over head or byf_..’p'o_du,t stream recovered froma bhe opndsai ‘§%(§1e ontains .
mononer,  sol ubfe| pfl Y%, @t algst %egl duesSaid T E;_}a@)u@ of solid
polymer. This §t}eancan be separated I ntovl s vari o@%'&@%ongnts I f
desired amdth® pugifi ed. mononer recycl ed. The bot fogn PB iBodsct stream
from the washinp zope conprises a solid pol yner SLbBtuaggJaj I \2 free of .
cat al yst residuep. g5p -The present invengion i E) ig@ ally appicab
le to polyners SJC§ RS pol ypropyl enes, prepaed by| o % "53(5 yi@eri zation of
propyl ene In the pge;eﬁtge off} a. &t al@st: syst @m conprg 3 3 gﬁpl ex of
titaniumtrichlofi8e|represented by the approximat¢ gqgﬁa r] t oget her
- with diethylalum nunfchloride, the polynerization I'@n_ggc&ﬁrl &d out eta
tenperature in t® rhege b 5 180538951580F . Wil $hbic gssgntial, it is
frequently desiragge t‘o;pq;‘p & Ih‘g Josyger gafi @h|@nat he gresence: of

el ement al” hydrogeh 6D charged to the reaCtor pI'"IOT fo orin conbination with
t he nmononer charge. _ 60 While the nmethod of this invention is
particularly useful in treating dispersions of solid polynmers to renove
catal yst residues, it can al'so be enployed to. advantage to treat polyners
in solution. In many pol ynerization systens, the reactor effluent conprises
pol ynmer I n solution in a hydrocarbon solvent. Such a solution can be passed
to a treating vessel wherel n the extractl ng agent of th|s i nvention |s 65
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7 - I ' GB 2 053
938 B, - 7 te an acceptabl'e | evel, Wmch may be froma few mnutes up to
_several s hours. The pol ymer is separated fromthe liquid phage agg <33 b be
further. - 339

understandlng of the invention can be obtai ned by referring to the
fol | owi ng i | WstheabsulteofTuisiedhew, wehah parifieativatagent isaimetiz in dvotel et 1, ahigh legel - -
undul y | mi efash Uéﬁﬁbpm)l‘aed higly teme! iotritanign F_lmmEarp found in the polymer. Control runs 2—5

5 Propyl enigdiggiet rrem hy'-iawi 'aoeewvlrer'te %E‘V'PE&JP‘%"P fﬁr%sgefé@fg
’h s. It .

e tha
;Ca: : gg: gﬁ:&% negﬁ col ulg@gk sz %
cocat al yst1 r@fe hat irrag&raremleﬁowooéndrwdp%hd 6id'de
wei ght  of ﬁrbﬂdqwnadmtent plification sysTchm Prmbhmxnmma‘tdnmlmmed—fmrshmoﬁeldsuuod)y
char gi ng i tesulistHowBvéri it us befememibersd thatndlyprepaleneyide hen befgmed whigh cangasitdn. at

[err] f &9 g@ngﬂﬁ’fﬁm@sﬂneﬁral ning ‘the n-heptane, purging residual n-heptane 10
W th propy% por ‘and cooling the reactor to roomterrperature under
propyl ene Jvas purged with propylene '
vapor; the ‘ﬁyme a}ogg%@b%hplﬂge\%&?@gf’%ﬁe catal yst and. the reactor was
cl osed. I—|yEI1h@ge¢1 Was théﬁomm\tqrsmi) followed by 3 liters of . liquid 15 .-
propyl ene. A xture a}t ed to polynerization tenperature, 70CC The
reactor was! 3ai ned Qlu d ful'l during polynerizati-on by the

addi t i ore opgdd qui d propbggggé?éﬁ,g%%??gn_lf laxazrl zation was terninat ed aJ"5 .

the end of the desired tine KA s continued and ,
purrfrcatlmupwlemabxuﬁ ed hgaghedining of f the flow of I'iquid propylene to the

reactor and draining a small quantity of liquid propylene fromthe reactor

| eavi ng sut P'i'%"’é'ﬁim'roonﬁﬁar@@ﬁemmml fhersusedn system The 20 desired

guantity of pl’lf I on- flushedlntothereactor wth liquid
propyl ene j’ "g:d Eﬂ i OS AftA ueging! %b‘ﬁﬂ%’l"\‘"éd tine
the reagd coLe e&qﬁ 3{1 ot "?esrdu
fl ushed frmmbtebet TOE&G&WhoWsHh d‘c upomnfoemghe Intkn

drai ned analurbingm parisytorahich eaaddscedethariol ehed e:"rmwaltltmrboﬂ s rr\esbr teﬂ&?\’

tit ani um c'o ﬁmefrftthe bﬂyhs om@nuehwrciebbvw ab increasegn eisaneitygbeetl parnwaspliaced in |aol yImer

and ti t aiawedo eyappeaie forl 2dor4haurc Ehe pRAS were thefT tawe(ghed dnd it | on
_corrpoun :M?ﬁ?&lﬂg s obtained are given in Table 1. The 26
foIIovmng 25 rev atlons are u sed. "P0"-ls propyl ene OXIde "MC' Is

nononet hyl et her of diethylene glycol (methyl carbitol) "EC' i's. nonoet hyl

et her of diethylene glycol (et hyI car bi t MABLEQI "BC' is m)nobutyl et her
of diethylene glycol (butyl car {9 30 "Productivity,
g/g" is grams pol ynmer per gram c’g‘faéﬁt g pf ol p'??&l?Peox'dTﬁP?b% 938 B [err]

[err] [err] .GB 2 053 938 B 9 As the results of Te)uRr (PPRROW, WwWhen no
purification agent is Rimed aRecbveredont riditialrWenghl (a) a (1460
ppm and high | evel ofNeitanWeight{@60 ppm) @re foundWeightt e pblleylnﬁr. Cont r ol
runs 2-5 indicate th » -2 : '

gl ycol are not effectiv
contrast, control runs{§ and §.sdenonstratgsyhat the mgygobutyl et her of 5
di et hyl ene glycol (BO—Ls—particularly effective even alopne_ in reducing

the ash and titanium laf¢8lafyst 4 BEA® + BC (in run 16)

These data show that polypropylene oxide can be formed by contact with the catalyst system
. employed in polymerizing propylene and which can be present in the reactor effluent slurry treated with
30 the purification system. Run 16 indicates that the presence of the monobutyl ether of diethylene glycol 30
substantially reduces the formation of polypropylene oxide since only one-seventh (1/7) as much
polymer formed as in control run 1 5 in the absence of the ether alcohol.

EXAMPLE Il
Propylene was polymerized in liquid propylene in a continuous fashion by employmg as the reactor
35 a 15.2 cm diameter stainless steel pipe loop having a volume of 98.4 liters. The contents were 35
continuously circulated by means of a pump. Catalyst was intermittently added in pulses (about
60/minute) and effluent intermittently taken off during each run. The catalyst consisted of 3TiCl,.AICI,
of the type used in Example | and the cocatalyst was DEAC as a 25 wt. % solution in n-hexane. The
concentration of DEAC varied from about 280 to 460 ppm based on the reactor contents as the mole

40 ratio of DEAC to TiCi; was varied from about 3.2:1 to about 5.2:1. Triphenyl phosphite was addedasa 40

. reactor adjuvant and molecular hydrogen was employed to control molecular weight of the

_‘Z.J



rinseg,

t be remenbéred that corrosive anopunts of HCl forms as a product, _
ver. lnvention runs 12-1 4,.denonstrate that m xtures of :the, m)noblit}«l -

er of di et hyI ene gI ycol and propyl ene oxi de provide an excel | ent S

pur' Pr.op - ~oxide itself as._.cont. rrﬁ |2“9,5,3 838 B o

yi el-ds good results. However, it must be renenbered.t hat pol ypropyl ene

oXi d&ofypidpylénelpiddited. mrao&ragaaasrdeaswrﬁe dufing Polyrhe?g@ivdl was ¢ Btotrs|the¥esctor -

. 10 EXédvpiritulelwas 7€°G) deynmanylenafepdnaterte theyen cmmhma Iltaaéhoatsalfdcalt btoady statp hexane

g 100 mom!-t-qr\ssl@rfeﬂ Rergted to provide‘lwgﬂawﬂdsrtg ughout ghiruee. .909 ¢

m%I bottom:of a 3-°sta|e ontactor column havlngoa ﬂ?aﬁ'fyd’éyl ene

oxr% om Eﬁ ﬂ?@ﬂ t&ﬁ‘ﬁ‘f‘t’(ﬁ?" thf "ddd('%'ﬁa% ARS8t £5 o rWhen us &d

I nto eac aurmrs &9;& IREkded Rblity Foatvhs! (ﬁh%roae%rapbenébxta%weroné\fat.@a pur gi ng

t h e bﬁhbtnaﬁon\u tha two. Irf BeRPurification spEtems, Bheeatralent ol thd ichierhical usddorTend AEAC and

: cat alrgrebvatie cansidered th be Bryaolaexif thenscalpar enoR(of borobingulTi andtAl coremoapgeaeseatnd t he

* prtpydneeauivatantiof thachemicalused forchidside sravenging tpsmlenamtils censiclaret ¢a heamevva10’ 20
t u rrbl ’Qﬁ% %zsiﬁ"f'@ﬂ" of °H'6[H°§"‘Psﬁ"tau'ﬂﬁfﬁ gpesifigd forthe qoptrang, ths chemicebyas addadent s

Hté

i B s b AT 1270

oy leh@4tlatEperdtréREIIPC and 6 FRASF .6 K 1qia WaBH pripyldna 56 kB af polpfopilbmcedsi N a

hood camdinédia tltacsmmm-rs tapl df thaodhsh colemevsan raditainet at 83°@l8 hours. The pans were
' t he n r evRolypmemilenswes racovergd fiom shvtwa@hem&sswtageinmm &esh gplutin and stabilized with

Pf%s'ﬂl’bb‘gﬂﬂmme a9 olymareThe pmpynd gEash endytitagiym IARPhr opy| ene
é;m;oqo‘ggpz l d c ta hpigc{;éon rﬁW Jdean gpe + gﬁg @%@%Wan gta%zf\b 20
1L31 2.33 14 [err] (a) Catalyst + DEAC + BC (in run 16)

These data show t hat polypropylene oxi'de can be formed by contact with the
catalyst systentenployed in polymerizing propyl ene and which can be present
in-the reactor -effluent slurry treated with 30 the purrflcatlon system Run
16 indi cates that the presence of the nonobut yl et her. of di et hyl.ene glycol
30 substantially.reduces . the formation. of polypropylene oxi de since only.
one-seventh (1/7) as much - polyner f or med ‘as in‘control run 15 in-the

. absence of. the et-her -al cohol . EXAMPLE || 1| Propylene was pol ynerized in

l'i qui d propyl ene in a continucus fashion by enpl oying as the reactor 35 a
15.2 cmdi aneter stainless steel pipe |oop having a volune of 98.4 liters.
The contents were 35 continuously circul ated by neans of. a punp. Catal yst
"was intermttently added in pul ses (about 60/ m nute) and effl uent . '
intermttently taken off during each run. The catal yst consisted of

3TiCl 3. AICI'3 of the type used In Exanple | and the cocatalyst was DEAC as a
25 wt. % sol ution in n-hexane. The concentration of DEAC varied .from about
280 to 460 ppm based on the reactor contents as the nole 40 ratio of DEAC
to [err] was varied fromabout 3.2:1 to .about 5.2:1. Triphenyl phosphite
was added as a. 40 reactor adjuvant and nDIecuIar hydrogen was enpl oyed to
control nol ecular weight of the - 10

GB 2 053 938 10 polypropylene pr oduced. The aver age residence tine
during polynerization was 1.8 hours, the reactor tenperature was 79C, the
propyl ene feed rate to the reactor was. 48.8 liters/hour, and at steady
state conditions the reactor was operated to provide. 40 wt. % solids

t hr oughout : eII runs



‘The reactor effluent Was passed to the. bottom of a 3-stage cont act or coI u 27/‘
havi %a capacity of 5 58:6 li'ters andoperated so that the upper stage wa

! and 5 bottom sta

atle ., the mddle stage was at 7[err rr
{ o [ ] carhitol. {Rr‘\ a@g;ééggag;épg[!fen]e”

Deashithd! chemi cal s tested Lncl uded n-hut yl

oxi de (PO) al one, and a conbi nati on of the two.
systens,

conpounds present. 10 C
scavengi ng (propylene o ||§I§)
per nole of chloride pr seftt |
chem cal was added t0'§
| eavi ng the contactor

where the catalyst res

the slurry by a countex ‘Urr
[err] and a'rate of 1.8
15 ‘cont ai ned i'n the sl urrg'o
[err] . Pol ypropyl ene was y=®eo0
col um and stabl lized wiith O
kg of polymer. -The anount ,gf
determ ned as ‘descri bed«n@oE
contactor conditions enﬁl"o;?e
20 GB 2 053 938 B [err] [
GB 2 053 938 .B The resyl|st# g0
oxide is a fairly efflrléﬂ“

one -equi val ent ‘of "t he. cheni cal
.consi dered to.be 3 noles-of chemcaliper
yi val ent of the chem cal™

=nt flow of 15 propyl ene

Taeyt apoin e wash ol

In these purification

used for ‘Ti" and" A" renoval [Is

mol e of conbined Tl and Al

used for chl. oride

ZSHCRNS Bere® D HE @he | 10 nol e of - chem cal

Unl ess specified to:the [contrary, .the. :

tom(flrst) stage of the [contactor.. The sIurry’
Ragsedt g di; dnet er vvash col urm-
b%i%z rFEat‘&tor were washed from

a tenperature of

g of -pol ypropyl ene

. was. -mai nt ai. ned at

8r €df Foift €he® vashed 1 tirfry. .1 eaving the wash

0005 kg of 2,6-di-t-butyl}4- nethylphenol per

ash and t| tan| um i n_ppm of ~ each pol yner was

g8ng 8 g %@ cﬁyrrerl zation_ and

@2 .
rfe are given. |r§’.TabIe

I‘J‘-‘ t“hé”

qU|d wash propyl ene per

90

Na fAd & “'ré‘su‘ft

rr] O [e[nr a
ocanbrol t\i’uhSnNcQQvltﬁldvl-C te that propg/l ene

fir P f°c&ti on agent when uskd al one, 3

~particularly,-if evel s ¢f water are present in the wash. propylgne
(note run .20 vs. guns 1711 0 0 pal ypropyl.ene. oxide was det ect ed
In either the slugry.|ea E%?g gh5 %blr%rtg%m‘q’brépa ,?p tRelr _covereﬁ -8 '
pol ypropyl ene in gh§sp t £s|t nust. be remehbered th it “for rﬁd in 5
tests wth the. cobm®r fPal unit and that its presence resul tedgin |ige
pl uggi ng probl ens® °5 Thesse Iksa,ofg M\gerglg)r;g@ 28=>| di catest hat &he
BC/ PO system i s_ e.Efec iv ggn t*'alyst tdeashi hg” Thé repults (ﬁ run,N24
shows t hat feedi-ng BClt o] stage one of the contactor and PO twstag&B of
the contactor i :go more d&f ¢ctive than feeding both agents t stag,e one.
The amount of t&gniumih b product istently Jowevdh whenSl se
than one equi valmemt (3 2 of! the lﬁ)ﬁgﬁ?glfe@Mrmo 10 digth\d ege
gl ycol (BC) is us&d pe Fd&e [of al uminum and titani um present’.ig 8 he.
reactor effluent.8n erms of nole ratios of BC to| BO (fefipdil Bs the
ratio of the nol e§ of ﬁtﬁnc@Jtyl et her o & 3 & Ateng gf | got a getal ®n the
cat al yst charged &o m)ges & |er epyd ene- oXiddes preondl € pE-c 'qj_i_c'ijegiﬁ t he
catal yst charged) > i nvgrﬁion runs 21-28 show t hat exce fieet:é'rgd;t(%ig)n of
ash and titeniumis achi eve.d from about 0.2:1 to about| Z:§. sAShE conkéent In
run 23 was hi gher than expgtsﬁoior nos apparent tegsén olf g.!’.,.?;% 8
conparison of runs 24 to 2 f B&pt & 19"t Tuhs 12 .§'$4%’0§ %E)ganglel
| ndi cate that addition T5. |of relati ver | ar ge amoun $ @f.gbﬁtgln..car bi.t ol
inruns 12 to 14 was no rmre ejfectlve th%u%hg ée api /@Ig‘g‘mﬁlog‘ @nount s
enpl oyed in runs 24 to 28¢#qcp &imdgt v T r‘angésg_l gdecat®dsby runs
24 to 28 are presently preferrped aIthough anmount s and| Eaki s oBtSi 8e t hose
ranges are-also functionall GLAIMS 20 1. .A et hod| o 'gt‘g%tz’ré gol yners
' - <]
prepared by polyneri satlﬁ)n §)f_§ %“.3.“‘5“3 @.rzsmgrgngrgngx uér% 5 ng §’ §
| - HEFIE RS
2Zu [2|888228BYER=281822228 5
FCo [F o e d e vomm |EEET B, §
| o232
- o o . ) 0 0 0 =0 <«
Elceg8€sscsecccec|2I33520 "
f|lre2ssanxgeng[B2ERE




hal ogenat ed conponents, and one or nore net'al - cont ai ni ng: conponent s

(lir-kfi he presence of a pol yrftari sat’i on catal yst conposition contai i ng. one or
[y} nay be the same as or dlfferent fromthe haI ogeng sd

r educe—tire—tevet—of—eatatyst +—cht AV-TR-TRL= SRR Y CTRV-Y < Wos L
t he poI yrrer W|th a an aI kyI ene OXIde in an armunt of at Ieast 0.5 gm nole .
per abeyasyite °f2'!9“t"EJ aodedlqatp thm:rmtem nsfﬁciemnu-amludn) an al kyl

| m)noetq‘l@ﬁ” 1"° ® E"‘”B"t #tam at om of
o éﬁa A %7 i ol
nonaeteasw.tg P e .amrahmaa.ts dr&es AOHEY Y

accor di nghd resuits af imentlon znhezaamcaamame BE/P )sydt@m &Q t ¢in cﬂﬁﬂﬂ%mrng of a
glyc oThe@dsul_ta”nf nincdrshbws th8(Feeding BC to stage one of the contactor and PO to stage 3 of tHe€l' ' | -

30 W@Fﬁ"g '9|°§°¢1 GIF"@ tmd'm bﬂbam#stostauasont The ampunt ottitgnien htﬁe or 3. 35

et aﬁ’m&‘*% e T jg%?@m% e

[o]
prop Vot 1 51 catalgst oirRicB HeRE 6 B ety laim 1,
orchsrgemmreatm m.wmenmuhob)thdﬁxo%nbna M tomamaﬁﬁn’iwta Y fs@ hi&/a #rachn' ng from
8 cabpird)R:htocaleuti3al. Aklecantdayin rigr 28 Nas HighertharedxparlecFoadragpdiént kdassi, ai m 4,
vmb? ei n Asapentieen of nSPsttaZWrﬁesml {ilto rummz)tomsxrﬁ xenpiad jridicaterthat @ddition 15

. mgd" %{ﬁ}ﬁﬁa%gﬁ ﬁ@f@t"g nsd *ﬁ?“' g;ﬁfinsts\re S;h@ thetelavaly f2|8-,
dt hy roxydi t?t ettty ués' &SP AngeS ‘}5‘3,?? g °1'°”Z ‘gl ycol , or the

nmonolgLAms et her of triet hyI ene ¢l ycol 6. A nethod according to any one of

t h20 pr ec&.di methad afitreating\nhilpmers preparey by )N meiiatiof ofd meHdkisk GifondMettfixtafe t Ny
f or mm wwesence of a polvmensaﬂon catalyst comijagitipi) cdditalvineg amie ior e haldgdneted] each

' & oraw T“etab FWWF“PGW'W&& \yh-c'gm the samecag ptfiffierenton t her eof
Ry anoine T It e IR
. hy@lg Q&ﬁf h@k!ﬂaty ﬁn BAY aﬁQlk{vt 5 qga]stOI

|t

L E] @, hBlbER o BRbrr Sata el 0 (e drg Al gwp oup(®,
said mdnbgthargtyc@mrdﬂmwautlasﬂuhmg carbbrodtems.of | rom 2-8 car.bon at oms 50 7

. A et hod2gsmethed wgorummtz!mmﬂﬁwhmiepmwnwmpenealkvlm)onoesrueeptn@\ebmme 1
2 edO®WH opane, 1, 2- 50 epoxybut ane, - 2, 3- époxybut ane,
, 3, 4-di epoxybut ane, 1,2, 4, 5Hd[(elmwmenﬂane 1,2,4,:5,7,8- tri epoxy-30
oct an@erﬁ,?\S epoxy- 2, 3-di. et hyI but ane, 3- epoxy- 2- met hyI 3- et hyl pent ane,
epoxyet hy '?Mg@ﬁ'é"”ﬁﬁjbﬁbyet hyl-cycl ohexane epoxyet hyl - 3, 4- epoxycycl ohexane,
1, 2- epox %ane, 2,3 epoxyet hyl-- -cycl ohexane or 1, 2- epoxycyclopentane

5 A op
02 e S e M 58 e
o 5 to 24 Agnetha aacordih &/ TEor®X WhételR 86mHRb s/t ntnkﬂ%qgaﬁg,wcg,he ori gi nal

- cat alcymmmofrpuét—t—scnrbothonmmmblamlgmnnord| ng to any one of the preceding

Wfé?;ﬁh; ?5 mg: etl M‘:’Mhere"eqmmnqmbhsstlnonbbatykym@l-a/-emwhmlnaet her in
¢ Olp@ m <

e S e e e
i ndi cat e, thdmmf ek r&"%fih% 8 ohchahd Jame Ul S Qha L e bBgigent when

used oﬁl:lé)difﬁhefﬁﬁhidld cul ar y, If er ar *The wash
propyl ene (note run 20 vs.. r uns 17-1 Al though no poI ypropyl ene oxide was
detected in either the sl urr y | eavi @ t‘;ﬁe contactor or in the recovered
pPQsypropyl ene in t hese tests it ,Qilsé be srYenbered t hat it was for meqsl nbs
tests with - the comrercial unit and t its presence resulted in |ine
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that the R? groups and/or the-R3 groups may also be joined together to form carbocyclic group(s) said

alkylene oxide containing.a total of from 2—8 carbon atoms. :

50 7. A method according to claim 6, wherein component a) is epoxyethane, 1, 2-epoxypropane 1,2- B0
epoxybutane, 2 3—epoxybutane 1,2,3,4-diepoxybutane, 1,2,4,5- -diepoxypentane, 1,2,4,6,7 8-triepoxy- .
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epoxyethylcyclohexane, epoxyethyl-3 4-epoxycyclohexana, 1 2-apoxycyclohexane, 2,3-epoxyethyl-
cyclohexane or 1, 2-epoxycyclopentane

55 - 8. A method accordmg to any one of the precedmg claims, wherein the polymer is treated with 55
said alkylene oxide in an amount of from 0.5 to 20 gm moles of alkylene oxide per gm atom of halogen
in the original catalyst composition.

9. A method according to any one of the' preceding claims, wherein the polymer is treated with
said alky! glycol monoether in an amount of from 0.1 to 15 gm moles of alky!-glycol monoether per gmi
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that the R2 groups and/or the R3 groups gay. » al so be joined together to form
carbocyclic group(s), said al kyl ene oxi'ge éont aining a total of from2-8
carbog atons. 50 7. A nethod a%}Qr@L.nq-tR) claim 6, wherein conponenis
a) is epoxyethane, 1 ,2-epoxypropane, 1N 50 epoxybutane
2, 3-epoxybut ane, 1, 2, 3 4- di epoxybut ane, 5-di epoxypent ane,
1, 2, 4, 5, Whe@ein B3 aapaksach mpteamH or ap-alkplo loalkﬂnmrmr ol @ @lination thereof such
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_ 8. A method according to any one of the preceding claims, wherein the polymer is treated with 65
said alkylene oxide in an amount of from 0.5 to 20 gm moles of alkylene oxide per gm atom of halogen
in the original catalyst composition.

9. A method according to any one of the preceding claims, wherein the polymer is treated with
said alky! glycol monoether in an amount of from 0.1 to 15 gm moles of alkyl-glycol monoether per gm:
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p is O or an integer from 1 to 4 provided that if pis zero at least' one other component of sa|d
55 catalyst system has at least one halogen atom. : 55
. 25, A method accordlng to claim 24, wherem said tntamum compound isa complex of the formula
3TiCL.AICK,. '
26. A method accordmg to any one of claims 20—25, wherem the second component of the
~ catalyst system is trimethylaluminum, triethylaluminum, triisobutylaluminum, tri-n-butylaluminum, tri-

60 n-pentylaluminum, triisooctylaluminum, tri-n-dodecylaluminum, triphenylaluminum, triethylgallium, 60
triphenylgallium, tricyclohexylgallium, tri-n-butylindium, triethylthallium, diethylaluminum hydride,
methylaluminum dichloride, dimethylaluminum chloride, ethylaluminum dichloride, dimethylaluminum
chloride, di-n-butylaluminum bromide, isooctylaluminum diiodide, di-n-propylgallium fluoride, eicosyl-
gallium dibromide, ditetradecylgallium fluoride, dicyclohexylgallium chloride, diphenylgallium bromide,
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(p) a mlxture of a tri- or tetrahalide of titanium, zrrconium hafnium or germanium, a peroxide of
- the formula R"OOR” where R” is hydrogen alkyl, aralkyl, alkaryl, cycloalkyl, acyl, alkyne, or aryl, and an _
50 organometal halide, a mixture of an organic halide and a metal, or a complex hydride; 50
(q) a mixture of a tri- or tetrahalide of titanium, zirconium, hafnium or germanium, a metal alkoxrde
and an organometal halide, a mixture of an orgamc halide-énd a metal, or a complex hydride. oo
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hydride, . . S _ .
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zi rconium vanadi um nol ybdenum or chrom um or a conplex salt. of such a
hal i de or oxyhalide with an al kali netal or ammoni um hal i de; 45 (0) a
mxture of a tri- or tetrahalide of titanium zirconium hafnium or
germani-um an organo- - 45 phosphorus-contai ni ng coenpound and an organo
metal halide, a mxture of an organic halide apd a.netal or .a conplex:
hydride; (p) a mixture of a tri- or tetrahalide of titanium zirconium

haf ni um or germani um a peroxide of the fornula [err]where [err] is
hydrogen, al kyl, aral kyl, al karyl, cycloal kyl, acyl, alkyne, or aryl, and an
50 organonetal halide, a m xture of an organic halide and a netal, or a
conpl ex hydri de; 50 (g) a mxtureof —=atTT=- or tetrahalide of titanium
“zirconium hafniumor gernaniu e and an organonetal -
hal i de, a m xture of an‘organi q]uﬂllmmml‘ mr or a conpl ex hydri de;
(r) a mxture of a halide of ti fcUMe  Zwr coni*um haf nium or gernmanium a
hydri de of aluminum gallium indiumor thalliumor a conpléx of such a
hydride with an alkali metal hydride, and an organic-55 halide;

55 (s) a mxture of -a halide of titanium zirconium -hafnium or gernanlum
a carbide or acetylenic conpound and an organonetal ‘halide, -a m xture: of an
organic halide and a free netal, or a conplex hydride - 15 '

GB 2 053 938 B : 15 31. A nethod according to claim1l, wherein
~thepolymer is polypropyl ene obtained by polynerising propylene in the
presence of a catalyst system conprising a titaniumchloride conplex of
the fornula [err] and ciethylalumnum and the catalyst residues ‘are
reduced by treatnment of the polymer-with 1,2-propyl ene oxide and the

nono- butyl ether of diethylene glycol. Printed for Her Majesty's Stationery
fice by the Courier Press, Leam ngton Spa, 1983. Published by the. Patent
Of fice, 25 Sout hanpton Buil di ngs, London. WC2A | AY, fronlwhlch copi es nay
be obt ai ned. _
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