PATENT SPECI FI CATI ON (11) 1482669 (21) Application No. 47452/ 74 (22)
Fied 1 Nov. 1974 (31)Convention Application N 48/ 123 781 (19) 32)
Filed 2 Nov. 1973 in (33) Japan (JA) (44) Conplete Specification published
10 Aug 1977 (51) ENT [err] CO8F 10/00, 4/66 (52) Index at acceptance C3P
13G4B 13GrB1 13GrY 13N2 13N4 13NX 13R3A [err] (54) OLEFI N POLYMERI ZALLON
CATALYST (71) We, SUM TOMO CHEM CAL abl e of producing pol ymerw@h S
substan- 50 COWVPANY, LIM TED, a Japanese com tially free from anQrp

pol ymer or which pnyNo 15 Ki t ghane 5Chone, Higashi- contains only a

'. Lno[llél/g;n | 2n23\r£ﬁ?'ageous for tF@pro@:’J 'gugNm fa?gat hedlo-‘r mmro\?\hi.ch

ous

S we t k2D ApplicationdNo. 47852/Per - (22) filed NN 19742l scale. a pate t nay be

gr ant eff (31 Coomention Appliveioh did 48223 781e ot her hand, the @9 AfERXEN i ned by
55 hy ‘Yo (32) iFiled ZNtwo 1978 inper.f or ned, to be partlcu- 'S {0 Ni-zat i on
proce c(d3) Jupmas (JAsi dual larly described in and by -t : t at e-
cat.al Y@ (4 complete Spegifientibd pubishedI0 Aug agA70US probl ens s lity and

col ourgl i ¢s1) GNTIEL> COEF 10/00)4f88t i on reates to a cataly
olefin po(szymﬁdexitlwepﬁnagw ring. equi pment netizing ol ef\
‘stero- for”i C3P r AGIBaIBG7BI - 13G7Y. 13N2 13N4 13NX I3R3A 60 spé >
pol yners; - the i nvermlﬁr?mﬂ %D m%@%ﬂo‘?ﬂ)ldll’éaﬂﬁant ages
the relates'to a pr. ocs m entlonal catal yst can
be i nproved i.f the.and )to process po yrrerl 2| ng oI efins using

pol ymeri zatmzn am,isumrmotctmmm yssleofp:eammy pm&&m&%&b&ncagﬁl yst.
wei ght h o€ox ANUJ M dt Iwhich t

EAMITED)| y [Japanss
ol efin poba ifghams 5 tﬂlﬁﬂ“'t h s& wn f pref i n pol y-
65 obtag ; E "Z&é “can be
i ncreasediy ystommmawgmapaﬁi&)mﬁm% 85

_.lﬁmrfomed, fmcbaedymenmmmasmm f Goups IV
‘"to VI of B rihedair %Pb@‘i&u"@%% e% V20w por j odi ¢
; Tabl e ﬁpco.ﬁﬂ&_fﬂg&&%&d‘gla Rl pllis &‘; ri,o@ﬁé’fm m& Mpol ymer can
“thus be nmés :';erp@ﬂﬂ@ﬂﬂﬁj Gty MéinopANt a| n- uced
70 ing a "__ 016'#! mlmms the inmmm algof th!W# _ %@M@dﬁ:l d cat al yst
whi ch has ch process mkﬁm #., Ve ,j t tionally
beenu Iy FIzaton o AR 0% ed by such

whgntanthumﬂusaniowiemwyonﬁprocess
i Bcplef ‘¢= &4?@?01% ménepm . rdiel fromform
) .‘ 2 it =i (e by (1).
1 lofefs ynlrf' begen, - (2)
mmdslmmwm t@dm desi red crystal l'ine oI e(ﬁl n poI y-
met al - e u t“r Jpicplesplid catalyst wlnw hap,
organoat uamrﬁ,me ot e it

bul k 25 polqumaﬁ@xpm g&mnytuemer calf R
produced “awlyq‘#t_ fa m@mmﬁemmmdgmambm& wﬁhl by affects

“of a pol y. 'j;ﬁ ’ ‘
r edi O pdﬁodgi-a-' bbdiO1
- reduct | orquin

: tetra-'-
' 30

Insmhapolymenzatmnpmcms,mebulk
density of the olefin polymers produced gen-

- - erally affects the‘productivity and an improve-

35

T

ment in the bulk

mrusedforthepolymemzmon. - :
- Also; in -olefin - polymers, the stereo-
speaﬁaty of the. polymers greatly affects the
- ~ properties ‘of moulded products
snchasﬁhns,ﬁbmsandodmarnclespre-

'palymerwhlchlsoflessvalueoommer

cnallymxlts_m_mewasueofmonometsand,
¢ addition, e

the provision of equip-

'.mqm;_ortheremwalofsuchamorphwspoly-
mer, thereby making' the polymmzauon pro- -

cesg “uneconomical -and disadvantageous . from

the * industrial - standpmnt Accordmgly, it is

T :_consxdered that 2 polymenzamon process cap-

' is therefore desirable .
' mordermmereasetheeﬂiaencyofthareac-

e, the by-production” of amor--

Tmmummchlondeobtamedbythcorgano-
almnuuu:‘xlnasre:}?cuon of = titanium tetra-
chloride a B-type crystad structure, and
ﬂlepolymerproducedbypolymmzmgoleﬁns
usmgacamlystcompnsmgacombmaumof

the above B-type titanium trichloride and an

organoaluminium conipound apracncal
problem because of “its lowlmes

stereospecificity,
Le,; its having a 70 to 807, content which is
.msolublem boiling - heptane.

We previously found, in pubhshed Japaneee
Patent Application No. 74594/75, that a ‘solid
camlystwhmhasusefulformeproduouonofa
highly stereospecific olefin polymer can be pre-
pa.m!by treating a 8-type titanium trichloride,

which has previously obtained by the

“reduction of titanium tetrachloride. with an

orgama.lumnnumcompound,mmacm

_type of_ complexing agent and subsegeuently

90

95



ment in the bulk density is therefore desirable. chloride has a [err]-type
crystad structure and in order to increase the efficiency of the reac- the
pol ymer produced by polym zig olefins 35 tor used for the polynerization.

using a catal yst com a conbination of Also, in olelin polymers, The
stereo- _the above [err]-type titaniumtrichloride and an 85 specificity
of thepghyners greatly affects the organoal um ni um conpound poses a
praci cafjmechani cal properties of m)ul ded products problem because of its
| ow ste OSpECIfICI ty, such as filns, fibfes and other afticles pre- ie.
its having a270. Lo, 80% cont ent V\:hl ch |b43§§§59 par ed therefrom I

I nsol ubl e 1 n:-bELling: - FlLnt her g R z
previously’ foua_
val ue conmer - .cd
in the wast _
of a.in add |"' RiAwm;
st er eospeci fi “Cis@
anor phous pol:yof
t her eby rrakidqg:.
by the 95 Cesgigilf
titani um -tetrdahéfm
it is or ganoah‘ﬁl!#xmmw : ' do e _ s
pol ymeri-zat i.'P” L3 1 . 1 Gk ."-...‘3..-.' r=Yal=Yy 3I;7
treating the.r psitial alyscal : DN QBdsittic amidies e i, dndiek, Witr, thio-
trichloride can M@x‘d;@ruol_ TS| "uaetmai um;m umﬂ'dq h»alamiue gﬂmﬁbl}gwmdﬁﬁé’e@bove .
sol d: ~a tef :u 4 s for Preparing B Gehd s, P%‘?gyg‘tm‘iﬂl‘ﬂ‘(upd%s '

ol efin pol YHEr §

i ncreased. sterasm njdk Bk Qded "_th@u&&iewomh&pme
reducti on reacorgthesiumipiym confpod |rdnﬁeenﬁbstﬂl¢ s%mtt‘sﬂa@cwy I%thewlwlform-t i on
in the presenc® : .é?“?‘“lai(puent stch a R

and, therefore, as" hexanm.Aﬂ@Qt ane oglt ane ugg’ XEo

I n that t he: reS| duaI am)unt :

of the cataPysihesin &.

Drancned

conpl exi ng conig REALT Bokdd Sy + hydrocarbon ,o ) 0 3 g )
may bé 70 Angoty GCin 2bmdtib Sydrécadb ) tehx&l;ldﬂsolﬁlypét&r d;SQ.Qaixl_ :
f rom oggani gqlem _n-helmnm; dld rahsnwpmvdwy@&@al ! stiphi
conpoutiis havi fig Ye o/ ,

capabl'e of pr og#yClohtek:-

st er eospeci f i ¢niohdsighlorieoki
acid anhydri eéA) pelgqrd;
esters, am Uesgd- T,
probl em posed

resi dual catal; Q!‘Sanoahlmmumcompound ted by usepdd
ani de, et her, fﬂ“"’%%ﬁ"ﬁlfﬂﬂ‘“’f‘dlﬁ)he presench._; )
ani ne -gener y pr ovi despbggler ‘provigd a e F--' atPin A Tpheiblce

cat a- results,” with:et her s Dei. ng part culdaﬁehy ona;e @mmtm aps t he
pol yneri zat i onwmreld Bramédi h@@ﬂlelrpydmsammq— oI@Mmeﬁ%meht eps

Exanpl es of : ¢ h{bd 1.‘?‘” Ylus f o howay

tetrachl ori de Yoo Litans QBTN B4 - lainbiht OF | '
or ganoal um A U tentpouid ({BY) sklettexDirens aipdniz ety .-t hﬂ’wfﬁ‘*blym Mimehb@ﬁno&a;mme-uo
NN- di et hy! f or g s e ;_9‘1’%3 A et is b 1ef=rab]?menu &bout 0° to about

. ,100°C

preparation - As.stated’ above, the sohd resnﬂnng from .
B-type. titanium . unchlonde are methyl - treatment with rrhe comp_,__j_ ng agent is sub- 115 .
.almmmum dlchlonde, ethyl.: a.lmmnmm di- sequently u'eated ‘with ?.n ula "II)" inium .

Thereducuon reattion fou' produangaﬁ- nionoalkyl a.lummmm dlhallde and an alkyl_



met hyl propionanxide [err] [err] urea, diethyl ether,
di -n-propyl ether, diiso- propyl ether, di - n - butyl ether, diisobutyl 25
wherein [err]represents a straight chain or ether di-tert-butyl ether,
di -n-anyl branched chain al kyl group having from1l to et her, _di ssoanyl
et her, dineopentyl ether, di- 18 carbon atons, an alicylic hydyogarbon
{  n-hexyl ether, di-n-octyl ether, diphenyl group.or an aromatic dr ocar bon
1 group, X -ether, di-o-tolyl ether, di-p-tolyl ether, represents™a hal ogen
k atom. and n has a value  'dicyel ohexy -ether, dlethyl sulphlge di -n- 30
i of from1l to 3,inclusive, undgggabndltlons such Popy— sttphide,
| di-%-butyl sulphide. H'_.LHaL TIT] C&ﬁ@@b&ﬁ&ﬁtﬁﬁb@l!ﬂ@h  oroduced.  tert
. BT Y 'g@@ﬂﬁhﬂ;ﬁh@h@?s |d§, dmd BY0IC BAdY et 10 e s

bl 'J" ri chI ori de

: he an
' Qéﬁﬁers@eecu fied
.for‘rhntreat- The treat nent
: ‘i s8dvan- 40

g 11 n-!...:" Of a
g A- g : ‘ \’ W '\: '.4 ‘= X have the
n the P z'-wm%e' riiom (iR PR TRl Qﬁbﬁﬁs{)rmewwsuch ance, and
.:.-. .rmhw. v<'\ v‘-' n n. ‘l ‘ and

, yst W|th a
OO e 148 &%es&ﬂmﬁlmmd?é
pr eb et ki cdnpogd Jised tita- 110
e midtiZatidn rdeﬁ“ﬁm&ﬁ"f?oh Y 191e The

el e cmee

a ry Bnisato S GRRe : -
organoaluminius? G - % i Mmy@ﬁ%ﬂﬂ'?ﬁ?m 33 for the
B ahGY ¢ an' dxmensly I gemamtso of the
E@@Pﬁ?h)ﬂﬁhﬂ ‘” & MERSPHENT Wi th the conpl exi ng
agent- ig Jids. ', S .-'.';; ; &mmwmnhdmgaéq- B Lt reat ed
- W th an‘yen gﬂmahmnwﬁﬂﬁm<ﬁ : _y?.
conpoysn chf 3 @l ori de,

\ethyl al ﬂm i

v{@gch may be
eatment are

Y tham di hal i des,

Theoleﬁn:iwlnchcanbepolymmzedusms

of this invention afe straight -
ﬂaesohdmlzh:ddnm Jefinic YWWIIS

120

ﬂedi'zs

Jantageously’ b €
- ‘présence ofadﬂumt Emle “olid catal this inven e
_ whmhmaybeusedmﬂnsumm Mfﬁ“ﬁwy‘ﬁ‘m&m?ﬁd& o
polymmuon the solid catalyst of this inven- !

65 The ammmto&rctw “complexing agent used



I's not critical

of from about
or ganoal um ni um com nole of the
corrpounds ot her than those represented

1,482,669 al um ni um sesqui halide or the |like, also pro-

and can vary over a w de range vides satisfactory results.
0.001 to about 10 noles per On the other,
titaniamitrichlorrde to be treated.

by the J—lowevér, general 'y, an anmount of nore than above fornula (I11) or
m Xt ures. e such com about 0.01 nmole of the conplexing agent per pounds,
e.g. al kyl @ m ni um sesqw hal i des nmol e of the titani'umtrichloride is -

advan-- di a} 'yI al um n| um m)nohal [ des or ltﬁi, b
treat nent- Wlt_' et B  Ad i A

' tageously used S|nce ghe

prepar ed in acc@fdamolcﬁm_mm_pmess_
but neither the R ) g ./
tenperature reqw,

ment qn

cat al yst I n acc § s OB IS

the present inve = m%‘?&e nag
dichloride, alGhig Wmdwmfowtaemaboveas o8 €5 e

di chl ori de [eﬁSr |tragekd Lhyi the

‘;%%? W%W|mh| oirg ggmnﬁ

particularly die

ni um di chl ori de,

__ %gm s

smtpley i whiicn|

Wﬂ@d outnly&t(la terrpe'r ature of ' fr oref,
érr] to: about [err]

_ _.about,

hﬁpei:sitfn
23| ropmi tmmtbral(

mol ar ratio of"the said mmland t he chlmhdsdﬁhslmi

di broni de, ethyl . . organoal umi ni um conpoundwmutﬁemhdmsp@ll))~ aI umi ni uﬁ?
di broni de, :}@ ‘uﬁf’ N - 0f g ary vmdely from
bromi de, . | ARy

concentrati on ofte

) at

Or ganoal um nl e g .7 = :-;il,!,uvng:l;qu"'
(I1) nerizatTorjspys mmaadﬁass&ewfwﬂl

t he present |nveunmmmnhlcidb
limted to the a‘BG\F

I.e.wthout c
pounds can be us

out at a tem oquOmmnmrsed,tﬂﬂew@eMmm lnu'oduced into the autocly Pof ¢
range of from [ed‘. e poixt bepn, aligwe | / ol ymenzeg P )
but a pol ymer i agdut¥rh m-
above [.err] ususaldaﬂemvpécﬁ:&i g pof ~ ©
absence of a di | Mauidtwas e s
Exanpl es of the: %“ izl f anol 100
pol yreri zati ogp t oY

therefore in the: rnge of

[err] to about [
with the -
conpounds is not"’
a tenper at ur e4of

may be effect ed-

pressat o} } 1o - il
& ktof ﬂﬁlﬂrwﬂ%lliamumrtﬂﬂgﬁdﬁ)ﬁm-f r mmabmscuadet

econoni ¢ st-and- %r%‘iﬁawfﬁ% M_ﬁ%ee945m€f,;__

) @ 708 i the e
/U6 S s,

i anifitve s mfdamm-onmﬁ '.m"mand@mpylmew ried -

damY
from hexane

:‘__’""oﬁ“" 41

paredoas abdye

0) was added to the

pmauced:_ef ;

bat ch manner. as wegehsion followed by stirring the mixture The . polymerizati ' 50l
' 50 -for 1 hour at: a “of '40°C. - After catalyst(lll)usedabovewas350mmms

- washed 3 times with 150 cc

55

-Qatalt

cofipletion of the reaction, - the ‘supernatant
hqmdwasremwed,and&emdualsolﬂwas
poruomofhexane
anddnedtoobmmasohdcatalyst(l)

Preparation 3 ' '
Treatment of solid mtalyst (I wu:h
" ethyl aluminium - dichl

AmnmofGSgofthesohdcamlyst (I), :

JnleOccofethyla:lu—

obmmedasahovebyﬂ)eu'emnentwnhﬂle
complexing agent e st or 2 B

catalyst (IIT)-hr.. The _polymer content. w]

of the.pol uonrame(Rp)pa'lgofthe

‘was insoluble in’ hexane in the resultant

tel:rahn at 135°C.

ss" Pi4

added/\d@msencw_mhmaqm '1 Hym% not

. ~; oulallo 'IS..'.-';
heptwm omt ar&hcmdecéllel ncmlyst

ymerizal _

solid ‘catalyst (XII -1 hour (g-polymer/g- -

A hich 115

| fome e fond o s S0 ehdllg
: the was y sf c. The -

pulymerpt%l\y::rbtamed had a bulk density of -

045 and an intrinsic. v1scos1ty [q] of 197 in- 120

S PolymenzanonProoessZ S
ASlsmnlesssteelauwclaveeqmppedwuﬂl




cc of 30i tmmer)ns describd

" charged

-..then add

The thus-obtained soild catay=lyst is further known to those skilled in

the art. created with a conpl exi ng agent. The conpl ex- The ol efins which

can be polymerized using ing agent used in this treatnment nay be the the
solid cataylst of this invention are straight sanme or different fromthat
used in the pre- chain or branched chain ol efinic hydrocarbons vipys

treatnment of the [err] titaniumcri- having from2 to 15 carbon {{'0ys; the
olefinic chloride and is generally.selected optionally- hydrocarbo may
cont ai'3-one or nore aro- 4 - 1482669 :
1, 48, 669 _ R — AT un Tb LUIleLTed with
trvvo or ‘?h Her e TR i i %QW?VE ‘types
Gihiys Dt Qe g5 dedebibed P’r&&!ﬂquan sol i d

. oI efr amg
:.__.vvas _ ba mtrlﬁ ﬁonermb oyEngp!-. hmue@hg m@dldgesaihd day-

',Wthh dr h 444 on of two

5. of ..ol efin
m@ Pin
rmi;)eax%ther th
Cat al 9@ er Tr ea
-t of solj ji. L o0} ataigliy 930
[err] Th@asriﬁwﬂ@dﬂt 2 (1D & aaﬁﬂhﬁle&adm&aﬁs ? e Sol d

. catal égt mmzaﬂon toulmoyx poI yrrerr zat i on_usi ng an | ner t .sol vet

pende .i-- oy ) th
oct ani € @gmdd Bimetiod 3uﬁ&w1th(3

an ne,
- in the

. absence dlépmand\daat at 60°C under mduced neeas but hErbutt ﬁsurg0139d g:ett adsyst (1)

. of 1. ) e‘mmrz'r’ﬂ/e lpre. %éohﬂlqaﬁbm (I tlfe suspensi on

- follo ' e | 1%6 ol %W? %ﬂﬁ%ﬁp"lyrr ng at room

terrperatufa,e _u{u '- | e eﬁmﬁgr Clynfdrizafidnl Part,
‘percent mq" @vnteonahiquas mﬁ(ﬂ ma Negitivtit) ef mmaahlyﬁrmsmmd e s1a A0 os and

~the Ii By ‘ dsvns of thepdl wym% renoved,

" and, t1 e A <. ORL, tms%? ol m

©tines vm.td ofca:47port|ons of hene aneREA. erte bk Qi a rwﬁ cat-al yst
(rrn) s 80 Catal yst Preparation 4520 Prepratron of [err] t i@ani um

trichloride IJXRA E2RbpPR 1 Of Propég%m wa purged with
COM
. argon, andp.-‘,.pme aREd Z0theORMET OC e. and 50
i ol % @wmyﬁet rachori de
-wer e charl ﬁ ga?é gg’éﬁ&tﬂ’e aPl'snmﬁms st Fdemnplh lrhut n_and

nf‘xt 0'40 dri ed
hept an45 " ginOfthigli W{@nof ﬁ Q,Pﬂﬁml ng of
al um rﬁsumiwefrﬂm dvas bo124tine b@l(m, axﬂ(brq:@t widlpolyalerek @ne and 58 cc
of dthyl® amg?:hy"( "a“; P); indiy o st p pshdesauibedrih Polymerizhd or i de was
¢ ‘Er e’ﬁ%"r“at i o c seesylyy Bhe
- reactor at such a rate that -t he 't enpedrashown ?1 the -
autocl ave to the pres- ture of the reaction system was inained- sure
correspondi ng _to a partial pressgpgrph 90 30. below [err] After conpletion
of the additio;-n - 0.16 [err]. The terrperature i n the auto the

" resul tant ni B st fepnogiup ngruman agldi - q ifas dillvated to [err] and
. _pjl" opyl ene mp e _ compou " eptane dens1
. ' ' (%) (g/cc)
. j;_A Trieth'yl aliminiom 31 Amorphous 033
Lis " Diethyl alumlmum ! o :
= ‘chloride 145 , 80.2 0.35
6 Bthyl aluminiom - | S
B sesquichloride © 119 79.5. 0..3:5
EXAMPLES 2t0 9, IlystPrepa:auonslmo4butusmgthecon-

80 l’ropy.lenewas lymenzedmthesame ditions shown in the following Table 2 for the 85
manncrasdescrbedp:l Polymerization Process di-n - butyl ether treatment of the solid cata-
1 of Example 1 using a solid catalyst (ITI) lyst (II). Theresultsobtamedarealsostwwn
- whtchwaspmparedas bedanﬂxeCata- in Table 2. _



tional

30 mnutes and, after the tem e
a pressure of of the m xture had been allowed to rise to
pol ymeri zed whil e keeping 70C,

i nt roduced

the stirring was conti

the pressure at 6 [err]

d to stape~ prope
preci pi't g6 Jand the supemat ant
of |iquid

st opped and
in the autock
purged and 1Q0

cc. of
Cat al yst Preparatlon 2.
Tr eat'ment of
Buchner funnel,
portions of heptane and
dried at 600C under red
in 500 cc of 945 g of
and 58.0 cc of di n -
hept ane -ether (a nn|ar¢
amount of ‘anor phous pog
produced as by- productn
the m xture

conpl eti on of the.reac

[err] per 1g of the |Iﬁ:

catalyst (1I11)per:
of hexane

1 hou

resul tant pol yner was f
Treatnment of solid catal
density of ethyl

.

The. polynaf
t enperature of 40C. NBL

-catal yst. (1Fl
obtain a solid catalyst|(

Y

al um nif

by intiodcng
nonomer for 4 hours.

butanoi
was added to the polynerlzatlon systemto

105
Jced

viscosity [err] of 1 97
tetrainat [err] obi ged
agent, “and 100cc ofakth
di chl ori de was ‘stir
eqi upped with . "1, 482g
purged with nltrogen ag
di et hyl al uni ni um chl ofi
40 60.2 ng of the solid
Pol ynmeri zati on Processg
Exanple 1 but Ising 1. 6
i ntroduced into the
to the pressure corresp
partial

pol ypr opyl ene.

ondi

procedure, the polynerif

Gﬁ
2

144

=N

of
3'g
n

Za

Solid
catalyst

Example
~ Nos.

olrg
g’a

s washed with 150 cc of
\xa e

6

pIES

[

=
cétt’*al

ap

an

o

he supernat ant
B renoved, and the resid

95 35 hour.
After com t

2 g obtaln

100 40

fi

7 g of- the [err]- type ti
to obtain 45.

bf di’ et -her

- n - butyl
fovered, 110 suspensi
%ctsl VBt Yo oﬁ tBe Bolg

| yst (ITI) uSed”above

plyner/g -washed 3 -tines

pl etion of the pol ynerization,
xas renoved. The resultant precipiate

pared a
-;@yl‘&’gné? e di R r8t S vad
FeS el t9 a= sfeafh &F st

tanlunltrlchlorlde of 1}

of the p

Polynerlzatlon Proj

into the autoclave to
6 kg/cm G and
nued for a further

The m xture was then a
o settle the

i ntroducti on

the propyl ene nononer was

propy gasrea

tained 4: 53@60f alunlnlun1

deconpose.
The -pol yrmer thus produced ‘was separated by -
[err]-type titani'umtrichloride with -
washed 3 conpl.-exi ng agent

the catal yst -/

*-rf

ltrati-on usiing a

 times with 500 cc

fanium richoid pre-

5 above. wer e suspended
sub- . .dried hexane,"
Iatlon %o distill -

o s1§§e_§ieby a smal |-
.0) €dded t:0 the
bn . f 9K1-o8d by stirrig
0 5 a1l hour . at a

mas‘ n terms

. Was -
cc portions

- Bhed pal @eg cyntentg Whi c 8 and dried to
W& PnsBl Ubl & i 7 19Bi T hg hgxe@E in the
D be. 96. 3% i ncl udi ng 55 | Cat glgyS{ Preparation
polyner -was ‘highly stefeospdcg®Bi c The.
9 Wt Zp@yder3t hgs Dbt anpd #ad a bul k
CHl ori de * - 0. 45} andgay@€nt ri nsi c
DA mxture of 65 g of the sBIgsl catalyst (1),
Ve by the treatmen with.fhe €& IeX|ng

ess 2 nlnlun1-=

Hdprs A 51 stajnless 'teel%h st ave
"”.‘_!r 4 2 8 &8 qf _SHervms
hed ¥ COVERRATI T BXARPIE 2. -.\M’ 8845 g of .
. - Propylene was polyner'zed;tfﬂ same man-
yst (111) prepared ~ner|as des@ aded in
5 ‘described in the Catallst g,i; tions 1 to
of the solid cata- 4. Hyd Qgegflf ifhen
prepa.reg i45 Catal yst Prepa A 2 autocl ave
@Ofﬁ ,, afio\® §bt§| & [765 § opTE
e ot 0.53 [err] ‘1.4 kg.pf ggﬁ hi s
oh 45 - I HEgsd
| | | it
28 8 3538 3 %887 g
38433334 ggg‘g
: | -
N e < 0N \o.-h ooa\ E




i quid propyl ene was then introduced into the
pressure and pol ynerized
and the 10 while maintaining the autoclave
pol ymer content which was insoluble in boiling tue of [err]
hept ane in' the resultant-pol yner was 80. 6%
unr ebAse£66p

was found to be
t he pol ynei zatin
t enper a-
a period of 4 ho
conpl etion ®df th

118 i n sutocl ave under

rat (Rp),

urs. After )
e pol ynerization,

activity of the catalyst
terns of -
a

i ndi cating that the 7.

stere ecifticlt
were ' ner was

t he cat al Th
separatedxz; feL

same funnel, wg{
PolynerlzatlongT
Eanpl e 1 but: uiln
the solid cataE)
activity of th’e
catalyst (I11)%

pol ymeri zati on r

catal yst was found ta.pe 16, 64 hgkqped

t hiit the pol ymer
g cospeci fic:

petyner was deng
denS|ty of the. g

COVPARATI VE EXAP,
catal ysts mergg[ﬁ
a1
Exanpl e 1 buto g4

Pol yneri zat i

ca

ld

1 but using t
or ganoal um ni
Tabl e 1 bgfo
pol ymeri zagi
activity qf

i
8r
g
&

T agx%t%f &0

was pol yneri z&d |i

manner as descri
activity
tat solid cataly
TABLE 1. Conpar g

Bul k Exanpl e Noy.
(g/cc) 4 |

—

Di et hyl al um
Et-hyl al umi nig
SAMPLES 2 t

HCh

Treatment of ﬁ-typ?
with complexingcggt

#4ni um

tion B

y of the poly-
ow. added to the polyneri
Lhus, ogt ainegl o
g a3BuBhrdr 3

549 of 55 pressure
peepqr ed |'n Gt &
Peepaardi AR R abble
ve was 1150 in ter
). The poly- I'n

A

Bol ym& i Batforkr S e §
he pol yner content
ymer .had a bulk b
0.47. -

Ty was 0. 45.

i togp. gPropygeny wa
rigd umrder tde Sarre 3:0
§§ conditions as tho
.p1l2 g of a [err]-ty

50 gas was purged,

and 100 cc of methanol
yation systemto decom 15 pose
COVWPARATI VE EXAMPLE 3. was

s Propyl ene was polynerized in the

pr {7 NS of manner as described in
600C under reduced cess-1 of
to obtain 277 g of pol ypropyl ene-
yst 20 The poly izatigp_h

g o obtai® 925 g a poley- -
ws propylene of the

t&\ Br ocgd
uég bogl i’
N ot sultan
|ns

ng

frichloride to obta
conpounds shown in po
of etByl al umdi

pori de &n the pr&p
catalgfst \ms#oandﬁ-t&b
r

eBpofyrg

Pog Egrgzlﬁ ﬁu

Fhedr eSuld s Db

1% Or ganoal um ni um |
- conmpound
o
= et al um ni um 3
BIQlrid®@ 2 2 2 & 2
Sasid chl oride '1"1
18] 2 | yst Prepar
& .
-t
=] [+ O [
) T B o
: £ %z
K- o o [ > o b
ap. — e = 3z B &
El 2 &8 & % % %
of & & &4 F % %
& & &2 A A A
2
Q.
g.0 Q w N e ¢
cZ|. - v L I B
e
=

atlog§ & 58 E

f a XX 8

e 8GR,
& proc Eé

e ¢
o -
=

ot
ion of the solid cata- 35
4 igaygt (11)E= 1p§ ldedhe
It ° g_'g ( RIOE gé‘%%%%% :.E
t A

o0 Q
D
o
aEﬁ@
' ﬂmé’:roex
vthBn
s

S A
:1‘%; ?%g%‘s
sl Heh

B




80 Propyl ene was polynerized in the sane ditions shown in the folw ng
Table 2 for the 85 nmanner as described in Polynerization Process di - n
- butyl ether treatnent of the sold cata- 1 of Exanple 1 using a solid
catalyst (Il1l) [lyst (1l). The results obtained are al so shown whi ch was

prepared as described in-the Cata- in TabIT 2. 6 ,_.‘ |
Vi (o el I, . (.,

sesqui - propyl- alumyn __9di chloride, n-Butyl A&l um " chlori de,
HA—FH-HR-6-AH-O -8 ——ar—t-FH- EHR——EH—-E OGS E—at UM NI UM
chloride, di - n - propyl alumnium chloride, n-octyl
i chl ot} de, phenyl chlotide, trinmethyl alum nium triethyl alum -
i ch&Df$dg @ty & ugniumdi-' .5 niumor triisobutyl ahnm
ycl 6‘@ ¥ <al @niAi n i efl.ofide, 3. A process according to daim
t hyl aj uri ni um di broni de,| et hyl al um ni.um wherein the step (1)
di prom de, phenyl al ym nium dibrom de, 60 at" a tenperature
0C.i n_ gethyl, alyminium diiodide or ethyl ahumi- the
gt tolvedt . & o| _niumdijodide. 30 4 A process

3 wherein 127 |A 8rocess &ccording'to any” precedi ng

al um ni,um
di et ky—ad

i- 55 al
aram ni-um
al umnisum
chl cr?ﬁ"ée,f",‘:’
‘1 or 2, °
~is perforimd

of from $]00Z &be
presence- &
- accor di ngat

the reductijor Step (1) is perforned |at ,a, Lem = -cl aigp sMgregn shep (3) Ls
~perforned dt” a pefature of -from[erd] ;a % o %% ol U %'@ 3 rom room
tenperature-to . 66°5. A process accdr.df H O @B¥as % £20B gdherein
sai d i-nert soveid|.i s ghegang, chegt agq, 3 A prac@§: oL .
precedi ng 15 octpne“brdetaltn® | S Sy t6Ew cHY H
step (4) is5 nmed at atem 6. Ap .accordig Re \H T
per at ure of omJerr] -at a nolar, qlai drei-n AHAUNE
said :ratid fgjom 0.001 to 10 nol ¢s p&; gl
sel ecte@gfr des _e.'g’hehr‘s;m B,l' exifng: pa : BRBd 8 d-
cat al yst= tHi oF s andamines. & & o 768 Bribsd
di | uent .2&( . ATprBcess "acforilng im6 od:h
accordi n§..;t ijm 1 and : : o _ '
I'G'E - ¥ e . . e g
E“] ;g - ..§ i é .. g. 'g | .. . . 1 .. 5 =
C ) I Q =] . :
28 zos T til peois S Sd iy
8§35 E38 ¥k <EEEE.
. b~ o l o by - " .._' -
w&“g'ii 2.0 .a.a o o = ii' §iff;f f:= I
BR- = E; e e e e 48 R g . g _ g K '
;% -“é; g tj--éfggg; %‘5-:: 2E3
yoalg . Bg 88988
Eo igi  _h:g T ;;Tg.;g'fﬁﬂ ggz.gagg'
: gg E: : oo & B & ' g éﬁ_ :.gﬁgﬁiv
. - g 5 9B B 88 vl ' :
= - © O O »n @& o o e _ ot
"E[ 2z r B B B
of 444 & I ¥
& & & A A A
2
E5l 2 3 a sy
m .




sai d conmpound (A) and/or said conpound substantially as hereinbefore
described. (B) is selected fromN, N thylfom de, 15. A process for p
g asolidcatalyst 75 N, N dinethylacetanmi de, N, N - dinethylpro-

conponent substantially as hereinbefore pionam de,
NNN , N - tetranet hyl urea, diethyl desibed wt h‘r'(m one of

et (5) LU (LN iy 111 T

di i sobut
r, n - arryl ether d||soq _ITEI‘IZﬁtICOI’l'-Of"O| éflns Wheq3

butyl eth
prepared by 2 - -lbthlt#
clainned in anysepnﬁehmtﬁengemjlalahmmm sepqui- o@!’owl @m W&@n Y EIPI-
di -0- 17." A pr oghcside, dispethgh, P shlgri j' eyl n i m&

- tolyl ether, HEESHEHEIL i G0t Lkl a - ofide; JRdIfE - afbinf

et her, diet hys Hitdm [OF irdl R ' propy!  chlodide; cwdléxyb'a:ndnﬂnijnirwm«ies
having from 2 to3la phwdeqcoomm-mrﬂﬂmmtoyﬁ, smegu jjninip dibromjde, ethy

car bon- at ons wi. Pherein ghet %P 0 5 hpagart i
trimethylam ne, g i) e e M 10 And ALY Ve

triethylam ng tr«Amesm@e%A tpandsgature
of from-50 to 8@ reduction step ()i perfion ,ammml W&Wa@)n’é nr‘r%tg les
and at a pressu!’%a % ‘% Iddi Q/ Wdf"@?hwgm I ne -
and  at o8 NNNghdbin 12 ’
claimed i n i mtdné oedechlingo - A p ocess ackin, alpmf@ndm
substantial'ly as $hdy @Pﬁ%ﬁem 2o oen Tl % B}%g&d% 70
conmpound %m oty ‘, olid Soa

et her . ‘thioethers and amines: ydr ocaborlnfiepmmsfasﬂhhitant ially as

herein- 9. A2(proc’bs'spra®s [ wheye gording lvﬂnﬁlh |
reference to anﬁﬁm E ; —4 M 75

Exanples 1to. 1l mmde’N’N d:meth' PGP ( Geinbd
using 'a nol ar p:omaﬂde tetrainythiyhoeodidai qubvérwmlr rcbm#yto lmtlooeoﬂf from

0.05 to 3 nDREs et Ysicips, & DLQCEsS glapmed in’
45 agent per mylz | pherik M ﬁ 80
presence of a dight= e : ESTexyY e, dice aimﬁdan yQprec\ﬁiigr

CEE & CO., in suepn(emm;ﬂpnmmgog nol? _rAmmbrpolyme@m at ent

Agent s, of fBom W
| &fhlyst. component as

Chancery Lane, g
ncumm,m:mClmm 1and an organoal\mmmand-

i 8_8,

umnlum

London, WC2A |

pound- used in s phmmlm 'G‘HP“RGH‘H"“&H af gied,
Surrey. d di éhl- i o W M Rﬁgﬁ?s{?oggt he
Applicants. Pri VMRS i onﬁrm %sfh@dh}he& Beciialr7 24 o
Press, Leaningtorg. spmwwmmedvmt vobsteatialiyis hekibbetnee deﬂiib@out harrpt on

Bui | di ngs Londm?w tAonrandheopigousd i S mmmﬁ,‘ﬁ yashm

accordmgmanyp:ecemng befotedwmbedwnﬂlreferenoeﬁoanyoneof
_ claim, wheremstep(Z):sperformedatawm--_ ‘Exampiles 1 to 15. 95
. perature ' of from 0 to 100°C usiig & molar.  20. Oleﬁmchydrocarbonpolymerorcopoly-
o '-rauooffmmOOStoSmolesufcomphxmg " mer when reparedbyaprocssasclumedm
-6 agmtpumolgﬂofunmmmnhlondemme Chaim 17, 18 or 19. :
. presence of a diluent S o
"~ 10."A process according to Claim 9, where- - _ GEE_&CO.,--

- 2 )is performed using a molar ratio CharteredPauentAgmts,".".
oy .ofmg)s)wg?molsonﬂmmebm - Chancery House, Chancery L
5011 Aprwssaccordnngm?lanypneoedmg' . London,;';nglQU _
: .- .Claitn, wherein said uminium ‘com-

S pm:ndusedmsﬁep@)lsmethylalum‘mum ' 39, EpsomRoad,Gmldfomd, Surrey.
ediy'l aluminium d|dﬂonde, ne: - Agems for the Apphcams.

' lnted for Her Majesty’s Stationery Oﬁce by the Oourler Press, Leamington pa, 1977.
?‘rubnshed by the Pjatmt Oﬂ‘lce, 25 Southampton Buildings, London. wczA IAY from
hich copies ma.y be obtained.



