METHOD OF DEACTI VATI NG POLYMERI ZATI ON CATALYSTS The present ivésgéhgp
reI s to a nethod for the deacti'vation of polynerization g% .

: g entional procedures for the polynerization (both honmopol ynerization Gﬁ
and ol yneri zation) of olefins using catalysts of the so-called "Ziegler”

typ he pol ynerization m xture obtained after conpletion of the
polynerization is mxed wwth a latgq quantity of an alcohol or of water to
deactivate the catalyst 10 in the m xture as well as to renove catal yst
residues fromthe m xture. Since such a |arge quantity of al cohol or water

I s enpl oyed, it becones necessary to separate these materials as well as to
rectify the recovered pol ynerization sol vent and unreacted nononers for

reuse. Recently, the advent of h|oh| active supported 15 catal ysts has

made it possible to di spehss 7 T AOLYMERIZARONC at al yst resi dues,

since the amount of catal yst enploy smal|l that the quantity of

catalyst in the polyner can be disr However, it is still necessary

to deactivate the catal yst because, if the catalyst is not deactivated,
uncontrol | abl e polymerization 20 will proceed during subsequent processing

of i1, pol yrer, TRESrbsdit dvaetn 951 fiscedn bRV FS She ISBERBRIBN 1, o

particles in the articles, produce ro

al t hough theoﬂ)rpacmizsﬁ%hnﬂuaﬁy% by omtting the step of renoving

catal yst residues, the use of a large quantity of an‘al cohol or water, 25
as in conventlonal processes, offsets this advantage, since it

5 In conventional procedures fﬁr the polymerizétion (both
homopolymerization and copolymerizétion) of olefins using catalysts
of the so-called "Ziegler® type, the polymerizdtion mixture obtained
after completion of the polymerization is mixed with a large
quantity of an alcohol or of water to deactivate the catalyst

10 in the mixture as well as to remove catalyst residues from thg
mixture. Since such a large quantity of alcohol or water is
employed, it becomes necessary to separate these materiais as
well as to rectify the recovered ponmertzat1on solvent and unreacted
monomers for reuse. Recent]y, the advent of highly active supported

15 catélysts has made it possible to dispense with the step of removing
catalyst residues, since the amount of catalyst employed is so
small that the quantity of catalyst in the polymer can be disregarded.
However, it is still necessary to deactivate.the catalyst because,
if the catalyst is not deactivated, uncontrollable polymerization

20 will proceed durin§ subsequent processing of the polymer, resulting
in such defects as fisheyes or incompatible particles in the
articles, such as films, produced from the polymer. Thus, although
the process is simp1ified by omittihg the step of removing catalyst
residues, the use of a large quantity of an alcohol or water,

25 as in conventional processes, offsets this advantage, since it



Ps still necessary to separate the alcohol or water and to rectify the
‘'ecover ed pol yneri zation sol vent and unreacted nononers for reuse. There
, actordingly, a substantial need for a sinplified 5 deactivation method

whi ch wi.] | render unnecessary separation of the .water or-al cohol and
rectification of recovered solvents and,monomers. W have now found, that,
Ry, using as the deactivation agent a ne?alllc salt: of a fatty acid mhlch
contains water, :i't is possible to effect deactivation with a very snal |
quantity 10 of water (as-conmpared with the large quantity used in

conventional progesad) meeessdiptts Beparate the STLOROT Drofdtddtamdté %ctﬁfyovery
of the pol ymerization sol vent and unreacted nononer. Thus, the present

invention consi sthe inecovered lpadyherizationt solaent@nd m"ewﬂﬂl morion@Ps Faral yst,
in which a polynerization nmi'xture 15 formed by polymerising an olefin.in
the presence of BeYS@eynerization catalyst conprising a transition neta
‘conpound conponent and an organonetal l'ic conpound conponent is’ contacted
with a water- contalnlng metal lic salt of- a fatty acid under such.

O (el T & 201 Thane g dgcomdinglaona Hhebnctah ond or & mTesta o
salt in weightg p&&c‘t?@%:toﬂ%ﬁo%gvﬁﬁgrﬁggti-%gﬂgri uﬁr‘f egsa)rty $8)atation

organonetalll_ conpoun
: of the water or alcohol and rectification of recovered solvents

and monomers. We have now.found,_that, by ustng as the deactivation
agent a metallic salt of'a fatty acid which contains water, it
is posstble to effect'oeactivatton_wtth a_vehy'snall-quantity

10 of water (as compared with the large quantity osed'in'conventional"'
processes) ano that there is'no adverse eftect on the recoveny

- of the polymerization solvent and unreacted monomer.

Thus the present invention conststs in a method for deactivattng
a polymerization catalyst in which a polymerizatton mtxture
15 fonmed by polymerising an olefin in the presence of a polymertzatton
‘catalyst comprtsing a transttton metal" compound component and
an organometallic compoono component is:contacted_wtth a water-
- containing metallic salt of a fatty acid under such conditions
that: s |
20 © a0g 4 & 9,000
in which X is the quanttty of said metatltc Salt'in grans, ¥
s the water content of said metalltc salt in weight per cent,__
and Z is the nunber of moles of satd organometallic compound

1n the polymerizatton mixture. N



x~The nethod of the invention has the foll owi ng advant ages: 1. -Water is"f
d\i n an anount judged sufficient to react with the organonetallic N J
ﬁpo nd and thus deactlvate the catalyst, without the .need for a farge \1
~yuant/iity of water; as is used in., 5 the conventional mnethod." Cbnsequently,"
the"step of separatlng wat er fromthe polyner I's unnecessary. The :
‘pol yrreri zati on sol vent and ufreacted nonomer's can be recovered and reused h,
_for polynerization wthout rectification, because the recovered material's ﬂ
ei ther contain no water or contain so little water that t he. polynerlzatlon-f

o O petiv Y m@oa ¥ e BRE Shveftion 14 e o 1861  ilahekggd |, the met hod

of t he . |nvent|on | an anou even if it is
retained in the polyner it does not. cause such problens as the presence of
|nconpat|ble particles or fisheyés or decreased transparency 15in the final

products, e.jg. aydtekMs dsed 1hh&n fadbint Jadgedsslffidlient 86igeart a neutralizing
agent for the hal ogen conpounds fornmed fromthe catal yst and, as a result;

- prot ect gith QfReCoOFdanchetal 1ed Tompoundt Bl Rhosl debtOivape ahe eaixilpwceSSI ng uni t.
20 The fatty acid metallic salts-enployed in the method of the present

“inventi eithout phefneedbioy sdlarge cq‘uahttﬁyeoffvau:ey, asi Uis uskddim C8 to C22) with-
~such netal s"as al.umi nium _calcium magnesi um '
5 the- conventional method. Consequent Y, the step of separating
water from ‘the. poiymer 1s unnecessary. ‘The polymerization solvent
and unreacted monomers can be recovered and reused for poiymerization
without rectification, because the recovered materials either '
' contain no water or contain so 11tt1e water that the polymerization

) 10 activ1ty is not affected.

y 2. The fatty acid salt used in the method of the invention
- is employed in so small an amount that, even if it 1is retained
" in the polymer, it does not cause such problems_as the presence
of 1ncompatib1e particles or fisheyes or decreased transparency

' 15in the fina] products, e.g. a fiim.

‘3. The fatty acid salt also acts as a neutra1121ng agent
for the halogen compounds ‘formed from the catalyst and as a
result, protects from corrosion metals in the production_plant

and processing unit.

20 The fatty acid*metallic salts empToyed in the method of
the present invention are preferably salts of higher fatty acids

(from C8 to sz) with such metals as aluminium, caicium magnesiun,

zinc, tin, sodiun or 1ithium~ it is, of course, possib]e to



%InC tin, rSOdIUﬁlOF lithium it is, of course, possible to -4- use a
ngle such salt or a nixture of two.or nore such salts. Particularly
Sréfehxed salts are calciumstearate, calcium 12- hydroxystearate, sodium -
stearate, and 'zinc stearate. The fatty acid nmetall'ic-salt as such may be
contacted with 5 the polynerization mixture or it may be enpl oyed.in:
guspensi on in a hydrocarbon sol vent. =THe mydrocarbon ‘sol vent preferably
has. at l'east- 3 carbaon atons and we prefer allphatlc saturated or olefinic
- hydrocarbons havi ng from 3. to 8 carbon. atons. Exanples of such conpounds

| ud but t 10o0ct I n
Ut ene- 11 pent ond. 4 AapfR Sy ﬁeb?iﬁi‘?%iaﬁwpeoe?m ar"?noﬁé‘%uﬁ fch

having more L“aﬁt"%"?aa@on%%'%d TG TR il P sehdihe; el anceifc?éﬁgf‘n*'

in the pol yner 21d roRat bardte 0403 Tun beirate Jb‘ddiﬂlf?:astlé%’raté enpl oyed, it is

15preferably use east possi bl'e amount sutfrcrent to di sperse the -
fatty acid salt. A preferred anount. is in the range of from10 to 1,000
times the weight of the fatty acid salt. In contacting the polymerization
m xture with the fatttheatattysadid, metiall ¢ rsel:tzsasasqcmmay behzontattedvivith
'relatlonshlp shoul d 20be observed: -
: 5 the polymerization mixture or it may be . employed in suspension
-in a hydrocarbon solvent.. The hydrocarbon solvent preferably
has at least 3 carbon atoms and we prefer'aliphatic"saturated"
or olefinic hydrocarbons'having from 3 to 8 carbon atoms. Examples :
~of such compounds 1nclude propane, butane, pentane, hexane, heptane,
100ctane, propylene, butene-l, pentene-l hexene-l heptene-1 and
- octene-1; a single such solvent or a m1xture.of any two or more
‘may be employed. If a hydrocarbon having more than 8 carbon
_atomsbis used it may, in some instances, renain in the polymer :
and impart an odour. uhere a2 hydrocarbon is employed, 1t is
15preferably used'in theileast possible amount suffioient to disperse
the fatty acid salt. A preferred amount 1s in the range. of fran |

10to 1, 000 times the we1ght of the fatty ac1d salt.
In contacting the polymer1zation mixture w1th the fatty

acid salt, it is necessary that the follow1ng relatIonship should
20be observed '

a0 & F ¢ o900



Mch X Y and Z are as defined above. If [err] is | ess*t han *400, *

vati on does not occur whereas, if [err] is greater than 9, 000 .
hh deactivation oecurs, the recovered solvent and nononer, if uSed _'\(w
~dire y in a polynerization progess, wll cause 5 a marked decline in
" the 'pol ymerization activity. The wat er content Y and ampunt X of the fatty-
~aci-dnetallic salt can be freely selected, so Iong as the value.of [err] ;}
is within the aforerrenti oned range fron1400 to 9,,000. It is, however , i

desi rabl e gni Qcmeareanuh? atel 8§ dePiMeanhboveands d reﬁsq?eémhfﬁmunt 10 of

‘metal lic salt in order to reduce the effects _en the physical properties
of the fiqun, B644404ti0n- GoesORGYIIOCENNE WheFeds)C | {3 Qrédtelri ehas and
fi sheyes and decline in t ransparency) .- Accordirmgly, we prefer that the .

_water cong 00 a thbughdedetivation dcomisgl the reedweredlmoﬂdenteahd om1l to 30% .
nor e preferably from. 3.t0.25% 15 ~ and nost preferably from6 to 20% by -

| ~ weight. hanomerArffl esedidbrectthe iquarnoiwmerfrzaoityapnmsal.|wid1ccaqseund

contained in the polymerization mixture is 1 mole, the values of X and Y
my e set dworked %ﬁiﬂf@efm‘m?@tﬁ@%tﬁﬁﬂhps hold: [err] 20
Jerr] (|nterms of grams) [err] . (in terns of % by weight) The

- wat er - cont ai 'ni ng netal l'ic salt of the fatty acid may. be prepared by

.aI | owi ng t he pel al L Le c%% etn1;t_9 daglﬁo_t;n "% %> Phd %tgy acid metai'lic

sait can b‘e free‘ly-sei ected -so"long' as the 'v'a1u:e of T is within
the aforementioned range from 400 to 9,000, It is, however,
_ | desirab'le to increase ‘the water content Y and decrease the amount
--10 .' . | of meta'l'lic sa1t X in order to reduce the effects on the physical |
' properties of the final product (e g. occurrence of incompatib'le
partic'les and fisheyes and dec‘line in transparency) Accordingiy,
- we prefer that the water content Y of the fatty aci d metallic
.sa1t should be from 1 to 30%, more-preferab'ly from 3 to 25%, |
.'15 . and .mos.t preferably from 6 to 26%, by weig_ht;' For ewample, when' |
~ the quantity of organomet-al'lic- compou.nd' contained in the polymerization
mixture is 1 mole, the 'va'lues.of .X and Y may be se'lected so that

the following relationships hold:

| 40'0\ < XY ¢ 9,000
20 20 { X4500 (in tems of grams)

1¢ Y< 30 _.(in_ terms-'of % by weight)

- The 'water-f":ontaining meta‘l-'lic'sait of the fatty acid may
be prepared by allowing the metallic salt to"'st_and for a suitable



[} _ . .
-6- period (which may range from several hours to several days) in an
at npsphere saturated with water vapour, preferably at anbient tenperature

or above. The determ nation.of water content nay be perfornmed, for

exanmpl e, by the titration method of Karl Fis&her. 5 : The .

pol'ymeri zati on processes to whi.ch the deactivation nethod of the present

i nvention.i's applicable are, of course, known, but briefly, they may be as

T L G o B B Bt St T
ol ofins iy be pd | REREFHEre s RIRAERS o0 A VALRE B0 ardtel® BT PRiBe e
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other catalyst cogpgesfrmed fof EXample. by the) COPRLIGNImetnod "o¥ RErLFischer,

transition netal conpounds 1 nclude such titanium vanadi um and zirconirum
;conpounds as titaniumtetrachloride, titaniumtetrabromde, titanium
“tetraiodide, titaniumtrichloride, alkoxy- 20 . and aryloxy-titanium

hal i des of f%rnul a [eThe] p4lymeriydation pepcessest to whighd the atelacti vad i e akthod

. represents.a halogen atomand p is a nunber such that [err]), vanadi um
tetrachl ori de,- 'of the present invention is applicable are, of course, known,

- ‘but bri_eﬂy, they may be as..described be?ow-..

" " Olefins which may .be ponmeriiéd fnclude those havi hg from

2 to 8 carbon atbm's, p.arti-'Cu'I_arly. eﬁhy"lén_e,' proﬁ_ylene-, 'butené-l, -
10 ﬁente_h'e-l N 4-methy'|'pentene"-1, 'hexelne-i and octene-1. A single |

dne'of thésé 61éfi ns may'be po‘lymer‘i zed or mixtures of two or;'

more may be polymerized. '

The po-lyme'riza_tion catalyst employed is of the Ziegler 'type_
. and coniprises, as one catalyst component, -é trans{tion metal
. 15 compound, and, as the other catalyst componént, an organoaluminium

compound.

- Examp1e§ of transition 'l_neta_l cpmpodnds’ include such ti tani.um,'
vanadfum and zirconium compounds as ﬁitani'um tetrachloride, titanium
tetrabromide, titanium -tetfaibdfde',_ titanium trichloride, élkqu-

20 and aﬂfylo.xy-'fi.ta'nium halides of fornula T1(0RY) ( ‘,'_"’))<p ( in which
- Rl repreSénts a hydrocérbon ‘radical, X -répfes_éﬁts 'a_'ha1og'en' ai:_bm | _

and p 1s a number such ‘that O<_.g_<4)',"'vanadium tet_raéh'lpride; g



T tha

- metal compound is supported on a su

7. - vanadi um oxytri.chloride, zirconiumtetrachloride ahd al koxy- and

rx Xy-_ zirconium halides of forfula [err] (in which [err] represents a
r§car bon.radi cal, X represents a halogen-atomand [err] is a nuwber such\

[err]). 5 .- The nmethod of the invention is also useful . :

connection with supported Zi egl er ca?atyst systens, in which the transrtron

able carrier. Useful carriers include.
such .i'nor gani c.conpounds as oxi des, hydroxi des, chlorides and carbonhates of ™
“metals and silicon, as .well as mxtures or 10 doubl e“sal t's thereof.

" Exanpl es \ﬂaﬁﬁdlﬂﬂﬁowméﬁldﬂué’x'zd?coﬁihh%&t‘r‘ﬁ&lﬂ’é'rﬁ&’e anli! d1%dxy-ndm-na,
magnesi um car bonat e, hydroxychlorrdes of - drva ent netal s, nagnesrum

‘hydr oxi deyryheigyresincontin dal thes o formilaTZAl0RS Lg.oj* NG cHM

hal oal koxi,des, the doubl e oxi de of magnesium a @m nium and the double
oxi de of Rifnpepresentsld hydrodarbancradival OX Pépresents andlogenladbmy prefer
,nagnesruntconpounds The et hod of the present i nvention may al so be

enpl oyed amtq T8 2 numbew tsucl stha 04g<dhi ch the transition netal conponent is .
t he reaction product of an organomagnesi um conpound and a transition netal" - =~
conpound of fornula [err] (in mhrch 20 [err] represents a hydr ocar bon :

- radi resent | ogen and r is.a nunmber such that [err]) for-
'exan’%l e t| ta Gnﬂ'?@?ﬁa‘ﬁ’al"ﬁ Ve%ﬂ' Bx $ ia) apiusafebipocanmection | oxytitanium - -

Comundsnﬁ'st.%r MR 4T Y O Bt B WA L RERd 4555

metal compound {s Suppprted-on a suitable carrier. ‘Useful carriers |

" include such'inorganic compounds as.oxtdes, nydfoxides, ch1ofides
anu cérbonateS'of.mEtels'and silicon, as.welt as mixtures or.
10 double salts thereof. - Examp1es include magnesium oxide, titanium )
oxide, silica, a]umina, magnesium carbonate, hydroxychlorides
~of divalent meta]s, magnesium nydroxide, magnesfum chloride, o
magnesium alkoxides, magnesium haloa1kox1des, the double oxide -
of magnesfum and aluminium'and the doubte oxiqeiof magnesium -

15 and calcium. Of these, we particularly prefer magnesium compounds. .

The method of the present invention may also be emplqyed
- with & catalyst system in which the transttton metal component .
is the reaction pnouuct of an organomagnes fum comnounq end a
transition metal ebmpounu of formula T1(0R3)(4_r)xr (in whicn.
.20 R3'represents-a h&dfutarbon1rad1ca1,;X,represents a ha1ogen-atom,
. and risa numben'such'that*osng4)'for'example titenium teﬁrahalides,_
'-a1koxytitan1um compounds, aryloxytitanium compounds, a1koxytitanium

halides and atyloxytttanium halides. _

The catalyst component'of unsupported_transttion metef compuunds

. _1s'described,'for'examp1é in Japanese Pétent Appitcations Kokai



The cat aI yst cor‘r'ponent of unsupported transitioon metal conpounds is
described, for exarrpl e in Japanese: Patent’ Appli catlons Kokai -8 (i.e. | }g

ga‘f)l i shed but unexani ned) - No. 34478/ 72, No. 16298/ 76, No. 20986/ 76, '

No. 46598/.7-6, " No. 110793/ 77, -No. 9288/78 - Ng.-125986/ 75, No. 107294/77 and

“No. 155199/ 77. Perti nent exarrpl es of the catal yst conponents of. supported 5
) transition met al ‘conpounds .are descri bed,, for exanple, in Japanese Patent.

" Publ ications ‘No. 39037/ 79, No.40273/79, No.40274/79 and No. 23561/ 80,

Japanesé Patent Apbl.lecapubdmshddobm uNexahﬂﬁZ@ﬁN3534M/m8Mh'6§9W No.20986/76,
No.-133408/ 80, and .i n Japanese ‘Patent ‘Applications No. 51641/ 79, NO. 165341 79

‘and No. 9200/ 80.: 1(N0.46598/76} cNool L1982k ,aNb i 9288 AT830N61 25986 475, iNe. LOFR9QY TN
essenti al conponent -of the. catalyst system may.be, for exarrpl e, a
trialkyl - -al um ni wand NediB5589/77i et hyl- al-umi ni.um. tripropyl al uni ni um
triisobutyl- alumnium tributylaluminiumor tri hexyl al um nium a

di al kyl al umi ni um nonohal i.de, such as diethyl al um ni'um chl oride,

di propyl al umi ni um 15 chl.oride, dii sobutglﬂl al unmi ni um chl ori de,

di but yI al umi ni um chl oifer&1Bentyexamp) es | qfnthe GAtalwss Gamponents of réybmrdndnu um
Tsooutyr. alu ﬁ?u#%taﬁﬁﬁh‘i?ie&e"‘%é? sL'a?%daﬁm%hfk‘ﬁF‘o&aﬁ?%Li?la%%'aﬁ%ﬁ um
S'eEQL?L'h?Sr. o, prasSTERARN AP Ib BT s 400y R AT B 00 >0
. No.23561/80, Japanese Patent Appl ications Kokai'N'o'-126785/75 -
" No. 84884/76 and No.133408/80 and in Japanese Patent Appl ications

No. 51641/79 No. 165341/79 and No 9200/80,

"_10-' | The organometa111c compound which is the other essential -
component of the catalyst system may be, for examp1e. a-tria1ky14'
al umini um, such as triethy'la'luminium, tri propyla'l uminium, tri isobuty'l-
aluminium, tributyialuminium or trihexyiaiuminium' a diaikyiaiuminium :
monohalide, such as diethyialuminium ch]oride, dipropyiaIuminium _
- 18 chloride, diisobotylaluminium chloride, dibutylaluminium chloride
- or dihexyiaiuminium ohioride; an'aiky1a1uminium dihalide,-such :
as’ ethyialuminium dich1oride, propyiaiuminium dich]oride, isobutyl-.-:.
aluminium dichioride, butylaiuminium dich]oride or hexylaluminium ..
'dichloride, another organoaiuminium compound such as ethy1aiuminium
20 sesquichloride, pronylaiuminium sesquichioride, isobutyiaiuminium
K sesquichloride, butylaiuminium sesquichioride or hexyiaiuminium
sesquichloride, or an organozinc comPQund. A single one.of these "
{organometaliic oompOunds may be uSed:or it is'possibie-to use

two-or more of them.



_ ui chl oride, butylalum nium sesquichloride or hexyl al un ni um
.-fsesqui.chl ori de; or an organozinc tonpound. A single one of these
: O&; nonet al | i c-conpounds nay be used or it is possible to use two.or nore ~,

af” t/hhem -9- The pol ynerization gaybe carried out by -the nethdd of .

slufry .pol ymeri zation; -solution polynerization or gas phase pol ymerization.

Liquid phase. pol yneri zati on_processes, such as solution or slurry Al
_ polynerization; are preferably conducted by supplying the-olefinb5  ~. 7

conti'nuous! ¥rnb S @A Imbfat i6hn ) LORERENSRIp fﬁ\etﬁ@ﬂ:%' ddlée | conpound.

and 't he or'ggrqgg%@gwf?agoﬁgo\éﬁﬁeat 'gﬁ%gg‘él??o% t enper at u? eg] i'Ch may range .

- fr om anmphpferi S4HIRhA 401Gt ich SNMATEALIBA Gaf PREEE QR AiHIZAE RN Ch MY
- range from atnospheric pressure to about 100 atnospheres (101 bars). - :
However L i qiigd BﬁéWFbTﬁﬁHﬁtibﬁ progpsyest, Usuthods sel ebron 6r aerMpt linmted to -
. these ranges and, tor exanple, higher tenperatures and/or pressures may be -
used. pbrymerdzdtsion] -arecprefeinabiyn godduatied byosipplaitiprhataiefi e. g. L
. propyl ene, butene-1 or pentene-1) is used as the.nmononer, the |iquid phase .
pol yney coat inuousiynt bearc dneittc setventi cantahni ngotherdransdtiossletabs solvent. A
mol ecul ar wei ght regulator, for_ exanple hydrogen, can be used. The
pol yner copRqup mtge~-0<rsammabulc-mm§nd A3nd ineastiian, tempepatunte wi se.
- Exanpl es of inert solyents whi.ch may be eqp{og d aS-thg £o|ynerizatioh
~sol vent Whigh @eg-qgnggrﬁﬁpmcamb ent température to 250°C and under a

‘reaction preSsufe'Which'may'range.from atmospherié presshre'tp_

about 100 atmospheres (101 bars). HoweQer, the polymerization
_io_temperatdre and preésufe ﬁfe nbﬁ 1imited to these ranges -
| and, for_example; higherntemberaturés.ahd/or pfeséhréé may be
used. When an a-olefin;having from 3 to 8 carbon atoms (e.g.
propyigne,'buteng-l or pentene-1) is used as thevmohomer,'thé
'eliQde phase pblymeritétfbn can be conducted usfﬁg'the”mbnomer g
" 15 itself-aS sqivént; A molg;hiaf weight regulator,-fcr'example :
hydrogen, can'be USe&.  The po]ymerizatibn can_Bg Carrigd:out
“either continuously dr_batch-ﬁise.- Exémplés of inért solvents’
‘which may be employed as the polyﬁerization sleent'inc]ude'aliphatic.”
“hydrocarbons (e.g. bropane, butane,'pentahe, hexane, heptahe -
| zo’@r,octane), dljcyc]ic hydrocarbons (e.g. cyciohgxané.dr cy¢1ohepténe)
" and ﬁromatic hydro¢arbqns'(é;g.jBenzene,'toluéné,“or xylene).:.
A §ingTefone 6f'these:SOIVehts or a miiture of two or more theréof_

may be employed.

~ Contact of the fatty acidfmetaflic salt witﬁ-thé'polyﬁerization
"zsnﬁxture may be effected by adding the_metalliC'Shltzitself or

'a.suspension of the salt in a hydrocarbon to the'polymefi;;;idn_:_f



hydrog,arbons (e:.g. propane, butane, pentane, hexane, heptane 20 or oct ane)
al i-cyclic hydrocar bons (e.g. cycl ohexane or cycl ohept ane) and aromatic -
rocarbons (e.g. benzene, toluene, or xylene). A single one of these
\sol vents.or & mxture of two or nore thereof may be" enpl oyed. Contact of
t he. fatty acid metallic salt with the polymaqu zation 25 m xture may be
Qfected by adding the netall'ic salt |tself or a suspensmn of the salt in’
~a hydrocarbontothe polyrrerlzatlon - m-xture, in a

mxture (o m | ERSeCH By T @ttgttz%it%t’é? 0ot tmteam@cﬁétnz&étt |
mi xing the sa't LhAk) dn &c&gggﬁr;‘ngture g,t fﬁ; Eﬁxsi‘tp@ﬁo%b@ﬂdl ¢ polymer

fromthe5 rrerlzatl ['e means

-centrifugati on gqgg @ag g:fﬁ ‘EH@% od Or,,ﬁ;gsndol% Sabe!ws %zat i on

mey be carried out byt efIU| bed ne yag atlona

pol yneri zat'i on tﬁﬁ'%ﬁfe&té!k@ ob'édiadd 'Wkép%'i‘ﬂﬁrfgr&’@oqwlﬂ"l}mé:e?? Fhe're to

- [err], and under 1 a pressure of, for exanple, fromatnospheric¢ pressuref
to about 10G at npelymerbzatidn minture by <udmhisia mednst,he. globentrd Fugaition, M xture

~with'the fatty acid netallic salt nay be effected by nethods simlar to. :
‘those-enpl oyed i fii T trat b orof 1uish geviagoratisa. pol yneri zation. The Invention is.
further |IIustrated bythefollovvln_g Exanpl es. - _ S _
- Gas phase polymerization may b_e"carried out by the ftotdiied ..
bed method or by' agitation -at. the polymerization temperature,
) '_which may range from ambient temperature to 100° c, and under
10 a pressure of for examp'le, from atmosphertc pressure to about _
o 100 atmospheres (101 bars). Contact of the potymerization mixture_ )
'wi th the fatty acid metallic sa'|t may be effected by methods

'simﬂar to those emp]oyed in the case of liquid phase po'lymerizat'ion.
The invention is further illustrated by the fo‘l'lowt ng Examp1es;

. -~ (a) Synthesis of transition metal compound ca_taTyst component

' Into a four-necked 1 Htre f'lask provtded with a stirrer,
a ref'lux condenser and a dropp1 ng funne‘l ‘were placed 35.0 g
a . of magnesium turnings of a grade sui table for Grignard reagents.
20 -. 'The flask was then f\ushed thorough'ly wi th nitrogen in order
'to remove compTete‘iy the air and moisture and then 125 g of butyl
ch'loride ‘and 500 ml of dibutyl ether were charged into the droppi ng'

funnel to form a so\_ution. About 30 ml of this solution were
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I conpound catal yst conponent Into a four-necked 1 litre flask
‘oJided with a stirrer, -a-reflux condenser and a dropping funnel, were -~e¥#
ed 35.0 g of nagne5|un1turn|ngs of - a grade suitable for (}lgnard

'reagents 20 The flask was then 1 Jdhed thoroughly with nitrogen in 0 der
" 'to renpbve conpletely_ the air ‘and noi sture and then 125 .g of  butyl chlorl e e

and 500 m of dibutyl .ether wer e charged into the dropplng funnel- to for T

EXAMPLE 1 (a) Synthesis of transition . .

LV

sSoLuclon. P Brolsorth, R iadihatl 33 K B1pe, wisthr HCRuBRY o5 onto

" to procee

I on, :unreac magneél um was

d by, f ked 100 m .
;Iegls)\lie prgo“déegéaé'l'iﬁﬁ the reictt‘i&'r'% @e@&ssm%btﬂl - Kt theTendecke o

a stirrer, opplng unn and 'a thernoneter, was -
flushed t gorgggpsactibs unréiceesnnagnemﬂeuast PeiiGVEaVEy [APLAtioANd Moi Sture.

Into the flask were charged' : (50 mol es) of ‘the solution of
. butyISragnemdmlé) g'la§s1|ﬂillték“. In d| butyl et her prepared as.descri bed above.

This solution was stirred and, whilst it was stirred, 8.5 g of silicon

-tetrachloride were slowy" added dropwi se through the dropping- funnel to
'fornia white precipitate. Wen all of the silicon.

A four-necked 100 ml fiask provided with a stirrer, a dropping
funnel and a thermometer, was flushed thoroughly with nitrogen '
in order to remove the air and moisture. Into the flask were .
.-charged123.8'm1;(50 mmoies)rof,the.soiution of butyimagnesium
101 ichioride'in dibutyilether prepared as'described above; This
| solution was stirred and, whilst it was stirred 8.5¢g of siiicon
tetrachloride were siowiy added dropuise through the dropping |
 funnel to form a white precipitate. When all of the silicon.
tetrachloride had been added; the'preeipitate was fiitered_from
15 the'dibutyi'etheriand-washed with.50 m1 of purified heptane.
The washing and fi]tration‘steps were repeated's.times; after
_ which the precipitate was dried in vacuo at room . temperature,

to give 6.1 g of a white solid.

6.0 ¢ of this white solid were. dipped into 30 m} of titanium
20 tetrachloride in a four-necked 100 m! flask; and the mixture
was heated at 100° c-for 1 hour._-uhen_the=reaction was complete,
'-the solid motterrwas washedsrepeatediy with heptane, until no
more titanium tetrachioride'couidnbe foUnd in'the uashings; _
There were obtained 4.8 g of the transition metal compound catalyst

'zﬁ 25-_ omponent.

started, hPelufpeaceffichid Sabeit, oo ubbifse SatEidOudd gmmsdfeact'on _-'\,



% etrachl oriide had been added, the precipitate was filtered from 15 tééé%:;;;%
di butyl. ether dnd washed with 50 nl of purified heptane. The washing a .
$¥Itrat|on steps were repeated 5 tinmes, after which-the precipitate was '
Wried in vacuo at roomtenperature, to give 6.1 g of a white solid. 6.0 ¢
of this white solid were dipped into 30 nl . of titani'um 20 tetrachl ori de.
in a four-necked 100 M flask, and the m xture was heated at [err] for 1

ur.  \Wen the reaction was conplete the:solid matter was washed .
repeatedly wi th -hept'ane, until no nore 4il2ani umtetrachl oride coul'd be
found In the washings.. There were obtained 4.8 g. of the transition metal
conmpound catalyst 25  conponent.. 4 - 12 - (b) Preparation of .
deacti vation agent A petri dISh contalnlno 5 g of cal cium stearate was Ieft
standi ng for 200D Preparasis eastina agent ght |y cl osed desiccator -
containing distilled water on the bottom The initial 5 wat er content.
of the calcium stearate was O. 8@6by wei ght, ~deternined" by the Karl Fischer

el otator 1o vat o AR BFAIREE A e 20 G SR SRt 1878 vas o
appr eci abl e chaniueled kb 285 HGhs aeérmpmg@w?nwigiax}amssaw s a

result of this i'ncrea
desiccator containing distiiled water on the bottom. . The initial

5 water content of the caicium stearate was Q. 8% by weight, determined'
by the Kar1 Fischer method. After the caicium stearate had stood
for 200 hours in the desiccator, its water content had increased
to 19 4%, a1though there was no appreciabie change in- its properties |
3(aggiomeration and.f1owabiiity) as a result of this increased
Y water:content. 470 mg of the resuiting'caicium stearateinas
' . then”suspended in.SO wl of beptane.'which'had_been thoronghiy
dehydrated by"treatment with MoiecuiariSieve aA - a.iO_ml portion

. of this suspension was used as the deactivation agent..

{c) Polzgerization

15 - A 1 Titre stainiess steel autociave provided with an eiectro- =
o -magnetic induction stirrer was thoroughiy fiushed wi th nitrogen
| “and heated to 7ofc. -To'the autocl ave were added, with stirring,

500 ml of heptane (which had been:thoroughiy'dehydrated and deoiygene

ated), 2. 0 mmoles of triethyiaiuminium and 5.1 mg of the so]id
20 catalyst component obtained as described in step (a) above.

- Hydrogen was added to a gauge pressure_of 5_kg/cm (4 9 bars), dt

and then ethylene was fed in to a'gauge.pressure of 15 kg/cm?
(14.7 bars), to conmence'poiynerization. Poiymerizationlwas :

continued for 1 hour at 70°C, whilst maintaining.a total pressure'
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10.. water content. 47Q ng of the resulting calciumstearate was then
- nded in 50 ml of heptane, which had been thoroughly dehydfi ated by
:_rep ment with Mol ecular Sieve 4A - a 10 ml portion of this suspension was \ﬂ
-;b .as the deactivation agent.. (c) Pol ymeri zation 15 ' A1
e stainless steel autoclave grOV|ded with an electro- magnetic
‘induction. stirrer was thoroughly fTushed with nitrogen and heated to [err].
- To the autoclave were added, with stirring, 500 ni of heptane (which had
been. thoroughly dehydr at ed and deoxygen- ated), 2.0 mmol es of .
‘trieth leu ny |y nt_obtained .
‘as deséqut?egai n gepq(ggﬂsgbo?f wﬁ'%gg \F\/ﬁg eagg c]él’oga gauge?gressure of 5
[err] (4.9 bars), and then ethylene was fed in to a gauge pressure of .15 =
[err] (14.7 bars), to commence polynerlzatlon - Pol yneri zati on was )
.conti ngg forDe’laclumﬁat. {@aui.entv\,hl | st maintaining a total pressure - 13
' , by replenishing the ethylene, as necessary. (d)
Deact i vati on treatnent After conpletlon of the polynerization, the suppl.y.
of ethylene was di scontinued. A 10 nm" portion of the suspension 5

~ prepared as afaarrcmeﬁprspépﬂ(ebpolmsrmtéem. ithe supply aft ocl ave by a

nitrogen pressure of 30 kg/cn® g (29.4 bars). On addition of the
suspensﬂbﬂe"é\ﬂ@lsu@liﬁﬁ’%‘f“mat A hO¢ epatﬁ"@él %ﬁ/éhalﬁ‘@kﬁ‘}swn

5 prepared as descr1bed in step (b) was forced into the autoclave :
._ by a nitrogen pressure of 30 kg/cm gauge (29 4 bars). On add1t1on
of the suspens1on, evolution of heat in the autoclave qu1ckly
- subs1ded and the decrease in 1nternal pressure caused by absorption-
of ethylene was no longer observable, indicatIng that the polymeriz- '
101 ‘ation had been term1nated by deact1vat1on of the catalyst. The
- .unreacted ethylene, hydrogen and n1trogen were then purged.
The contents of the autoclave were removed freed from heptane
- by flltration and dried 1n ‘Vacuo at 60°C to give 40 9 of polyethylene
powder. | | _ _
15 _ A portion of the drled powder_was placed on a_piece of
' $S-41 flat plate; which had been mirrorffinished with a 300_gauge
sandpaper, and'the powder was hot-pressed at ZSOFC_and 150 kg/cm2
gauge (l47 1 bars) for 3 m1nutes.. The plate carrying the pressed
_ sheet was kept overnight in a desiccator contaxning water._ As
.'-20 a control, a similar SS-41 plate alone was sim1larly treated |
- in the hot press and left standing overn1ght., On comparision,
there was no observable difference in the degree'of'corrosion
-of the two p1eces of §S-41° plate, 1nd1cat1ng ‘that the polyethylene
powder would have no corrosive effect upon such metal apparatus '

25 as granulators or 1nject1on moulding machines.-



Subsi ded and the: decrease in internal pressure caused by absorptlon(ﬁQE;;;:y_
ea/ylene was no’ | onger observabl e;- ‘indicating:-that the polyneriz- 10 at+on - -
d

been termnated by deactivation of ‘the catalyst. The unreacted
_ethylene. hydrogen and nitrogen were then purged. The contents of the

autocl ave were renmoved, freed from heptjgne by filtration and dried in vacuoif'

QL,[err] to give 40 g of poiyethylene powder. 15 = . A portion of the
dri ed powder was placed on a piece of SS-41 flat plate whi ch had been -
mrror-finished-wth a 300 gauge sandpaper, and the powder was. hot-pressed

at [err] and 150 [err] gauge (147.1 qgggﬂdiﬁf -3 minutes. The plate
carrying the pressed sheet was kept- -overnight in a desiccator containing

“water. As 20 a control, a simlar SS-41 plate. al one was simlarly treated
in the hot press and Ieft st andi ng overni ght. - On conparision, there was no .
observabl e di fferen@eimerﬁnetiaagvasecorricdrmsasrdessrtued innﬁxmpéeeb. of SS-41

pl ate, indicating that the polyethyl ene powder woul d have no corrosive - . -
ef fect upon sifxeeplethpt apparatus 25 as granulators -or injection moulding

D 1. oxcept MR ARUR A TARICLR Wi sl R ot
cornaonerns_ [prepared as described in Example l(a)] was 3.8 mg,.'__ '
| ' 150 g of butane and 100 g of butene-l were used in p1ace

of the 500 m1 of heptane, and '
the po]ymerization temperature, hydrogen partiai gauge |
~ pressure and-ethylene partial gauge pressure were.60°c, 5.0 kg/émz

10 (4.9 bars) and 10 kg/cm® (9.8 bars), respectively.

~The cataint in the polymerization mixture:was deactivated
by addition of 10 ml of the suspension prepared as described |
.in Exampie-i(b).' Heat evoiution quickly subsided, indicating
termination of poiymerization'by deactivation'of the Catalyst._
15 3There were obtained 97 g of an ethy]ene/butene-i copolymer in
= "'powdered form. '

EXAMPLE 3

.'Polymerization and deactivation;were carried out as-described'
-in Example 2, except that 3.5 mg of the transition metal compound
20 cata]yst component prepared as described in Example l(a) were ' |
~ used and 500 mg of hunidified ca]cium _stearate, prepared as described B
in Example l(b), were used as the deactivation agent. The results i
. gbtained are shown_in Table T. -The yield of powdered ethylene/butene- s
1 copolymer was 89 g. ' | |



. 5.7 _.[prepared as described in Exanple I (a)] was 3.8 ng; 150 g of .butane
/a6 100 g of butene-1 were used in place of the 500 m of heptane; and the ;J
meri zation tenperature, hydrogen partial gauge pressure and ethyl ene i
-\pdrji-al gauge pressure were 60C, 5.0 [err] 10 (4.9 bars) and 10 [err] )
- (978 bars), respectively. The pqgalyst in the polynerization mxture-was-
deactivated by addition of 10 m “of the suspension prepared as described in;}
- Exanple | (b).' -Heat evol ution quickly subsided, ‘indicating termination of - ~
- polynerization by deactivatiommqﬁﬁﬁq_catalyst. 15 There were obtained
97 9 of an ethyl ene/butene-1 in powdered form EXAVPLE 3 ' _
Pol yneri-zation and deactivation were carried out as described in Exanple 2,
except that 3.5 ng of the transition netal conpound 20  catalyst -
conponent’ pr eiRfiad StealEEe whdHimiidi feady QeddbedOireExapieand 500 ny of
~hum di fied cal cium stearate, prepared as .described In Exanple 1(b), were
- used aj(bheemesptt thatt the mgtdificalion tome/whs s00hearsed R enehown in Table 1.
The yield of powdered ethyl ene/butene- 1 copolymer was 89 g. . - 15 -
EXAVPLEnd ofathisutime.cihetwatensontentdwas &d0ap bycwetghtefkart Exanpl e

5 Fischer). A Suépension 6f 360 mg of the hunidifiéd calcium stearate
in-ZofmT:of heptane.(dehydfﬁte& as in.Exampfe ]):w&s qs?d as
" the déactivatioh.ageﬁt."Po1ymefizatioh and dea;tiQatiqn'wére }
.'carriéd out §s de;;ribeq in Example 2, excgpt that.ﬁ.b:ﬁg'bf
. the transition meﬁai épmpo&nd cataiyst component preparéd as
10 déscribéd in Example 1(&)_Qerg used énd'the deaétivaﬁion.agént )
wés as desctibed'abové. -fhe resuits;obta{ned]are shoﬁn in Tabl; _

1;_ The yield of ethylene/buteﬁé—l_coquymer powder was 101'9.. :
EXAMPLE 5

A1 litre stain]esé.stee]-aﬁtoanye provided with an electro- L
15 ‘magnetic induction stirrer was_thordughly flushed wftﬁ'nitrogen, |
Into the autoc]ave weré‘chargéd 10.5 mg of commercial grade titanium
trich]ofidg, 2.0 mmoles of diethylaluniniun'chloride'and 300
g of liquified properne."Po1ymerization-was'aliowed to proceed
at 70°C for 4 hours. | L

20 At'the'énd of_this timé,ide;?tf#ation was carried out
| "using.lq'ml of-;he same'suspension_as:wag used in_Example-i._ : _
The results_dbtained_;tg shoﬁnlfn fébie 1. fhe yield of polyprogylene
 was 30.5 g. - o B B - o
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I.(b) except t hat the humidification tine was 50 hours At. the end of @

ine, the water content was 5.0 %by weight (Karl 5 Fischer). A
suspensi on bf 360 ng of the. humidified calciumstearate in .20 m of hept ane
(dehydrated ds in Exanple 1) was used as the deactivation agent . o
Pol yneri zation and deactivation were car+il€d-out as described in Exanple 2,
gxcept ‘that 4.0 ng of the transiti:on netal conpound catal yst conponent
prepared as 10 described in Exanple 1(a) were used and the deactivation
agent was as .described above.. The results obtalned are shown in Table 1.-
The yi el d of ethyl ene/butene-1 copol ymeEXAMAEef was 101 g. EXAMPLE 5 A 1
litre stainless steel ‘autoclave provided. with an el ectro- 15 nmgnetic L
induction stirrer was t hor oughl y flushed W th nitrogen. Into the autoclave .
wer e charged 10. ? of o CQNT el r ade tltanlun1tr|chlor|de 2.0 mol es -
of dlethylalun1n+ﬁgge¢4§¥¢§ 2 3n3 oAl { GO satalyst. S
Pol ynmeri zation was allowed to proceed at [err] for 4 hours 20 At
the end of this tinme, deactivation was carried out ‘using 10 ml of the sane.

: ?—g;?gnfl OnTﬁZ \;lv?:l gsg? ﬁ{q ypropyfenesghgrwt'ﬁtﬂq aét?g'dera’lrziﬁ{i\?%?m in .. E

__condenser and a dropp'lng funnel were placed 17.2 g (0.7 mole)

5 of powdered magnesium. The flask was heated at 120°C for 2 hours -
whilst passing dry nitrogen through it in order to remove compl etely
mofsture adsorbed on the 1nternaﬂ surfaces of the flask and on
the.magnesium-powder.' Into the dropping funnel were-then'charged:_

~ 63 ml (0.6 mole) of butyl chloride and 347 ml of diethyl ether,
. 10 to form a §olution. This solution was added'dropwise to the
dmagnesium in the f1ask over a period of 75 minutes, whilst maintaining
'the internal temperature of the flask at so'c. When all ‘of the
| solution had been added the reactdon was a11owed to- proceed
_under refﬁux for a further 60 minutes. The flask was then coo1ed

15 to room temperature and unreacted magnesium was filtered off
through a glass f11ter. The filtrate contained 1.48 moles of
Grignard reagent per 1itre, as determined by hydroiysing with

1N aqueous sul phuri_c acid and back-ti trating with 1 N aqueous. '.
© 'sodium hydroxide. R | . |

20 A 1 Iitre f!ask. provided udth a stirrer and a dropping
t'_funne? ~was thorough1y flushed with dry n1trogen. Into the f1ask
‘were charged 500 ml of heptane and 39 g (0.17 mote) of tetra- E “
ethoxytitanium. The heptane sqution-of tetraethoxytitanimu
in the flask wasfvigorous1y'st1rred, whilst_100”m1 (0.14 mole)
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Synthesis of transition netal conpound catalyst. Into a‘500.n _
K, |provi-ded with a stirrer, -a reflux condenser and a droppi-ng funnel, "
pfaced 17.2 g (0.7 nole) 5- - of powdered nagnesium The flask was -
g’ at -[err] for.2 hours whilst passing dry nitrogen through it in, order
to renmove conpl etely noisture adsogped on the internal surfaces of the
-flask and on the magnesi um powder. Into the dropping funnel were then -

. charged 63 m (0.6 nole) of butyl chloride and 347 m of diethyl ether, 10"
. to forma solution.. .This solution was added dropwi se to the nmagnesi um.in

t he flaskobvihe dﬁqd:hy'l athef stdutionuoéGrighands reagenttwira addedhe i nt er nal
tenperature of the flask at [err]. Wen all of the solution had been
added, thémmﬁselmomtheIdmpmltgofmn!deecemadmriodefdﬂmbdur1a further -

60. mi nutes. The flask was:then.cool ed 15 to room tenperature -and .
unr eact ed Wgn\!%ﬂt}ﬁl maintaining: the semperatwreyiofathe neactfon isystemhe filtrate

cont ai ned 48 no of xignard reagent_per litre, as determ ned by
hydrol ysi ALMaYst at ?i'il Q;rquéfﬁ%’ 3li MUFWQ:SQHQ’J%H&%BW eAdedat they with 1 N -

ou AT RS g 3 congtaue rf&Eo%dml‘ljé H%Evéb%?nknqraraﬁ;vé-ﬂ?? rﬁ,“?,teg °
Lot ra "o THE TEalER VR ol it e g BEGAuhender To (e {190 .‘eﬁm°| n the
f aSk Wasmé/dﬁﬁr O%Eysﬁabﬁdé’djmaMrl was 19Poia £8-sb4t1PaRd was then

separated from the supernatant, washed 5 times, each time with

- 100 m1 of heptane, and drfed to give 36 g of a solid reacti on |

10 product having a. dark b'lue co] our.

(b) . Preparation '_of deact'lvation agent -

55 mg of humidi fied calcium stearate, prepared as ‘described
in Exanp'le ‘l(b), were suspended in 10 m1 of heptane wh'lch had _
._been -thorough’ly dehydrated with Molecular Sieve 4A.- The resul ting

15 suspension was used as the deac':tiva-ti__'on agent.

o) Po1‘,_yme’rizat1 on_and deactivation

| " Polymerization was carried out as 'des'ori-b'ed' in Exainp'lze -

2, except that 6. 6 mg of the transition metal c'om"pound .coin'ponent

prepared as descr'lbed in step (a) above and 2 mmoles of diethyl-
20 - al uminium chl or'lde were used. Deactivation was - then. effected

'by adding the deactivation agent prepared as descrfbed in step (b)

above. The resu]ts obtained are shown in Tab)e 'l The _y'l eld

_of the ethyl ene/butene-l copolymer powder was 21 g. '



* 17 - of the drethyl et her sol ution of ‘Grignard reagent were added (2%%%?;/
dropmrse t hrough the droppi ng funnel- over a period of about 1 hour, whi -
ntaktning*the temperature of the reaction systenralmeys at - [err] After = -
al |- of ‘the sdlution.had been added,: the 5 . ‘reaction was allomed to-
continue for 3 hours at roon1tenpésa§ure ‘The reaction product solidified
QT' ‘becane suspended in the liquid nmedium The suspended matter was. '
| owed to settte and was then separated fromthe supernat ant, . washed 5 - .
times, each ti'me with 100 nl of heptane, and dried, to give 36 g of a solid:
reaction 10 prodiuct having £XAMPLE 8| ue colour. (b) -  Preparation of
deactivation agent 55 mg of hum dified calciumstearate, prepared as .
descri bed in Exanple 1(b), were suspended in 10-m of heptane which had
been thoroughly dehydrated with Ml ecul-ar Sieve 4A. The resultin

suspensi on was used Agkum Héftﬁﬂaiﬁ‘ityaﬁ%mﬁbaéﬂﬂc sad} was Pﬁﬂay%ﬁszﬁ%cdib%d
deact t Pol d d bed :
acnt ' That 6. ot aanBTa, 1 CE) Bt et s ST R WBEeB AT TR ot as
d bed t f 2 o
Ch ot oe wer e BB AR ABHE A Ehe PPl ogy?zraedra%w b
deacti vati t | t
oot hed e 20T, EEDILRLLA WS HPEY detont (Rar{ PrsERSE 137 “ﬁﬁ ’
copol ymer po"‘deﬁf"ﬁﬁszﬂmﬂdified sodfum stearate were suspended in 10 ml of -
| . heptane, which had been thoroughly dehydrated with Molecu1ar

S1eve 4A. The.result1ng snspension was ‘used as the deactiyation _

~‘agent.

. 10.- . polymeriiation.was then carried out as descrjbed.in'Example z;l_
3_excep£ that 4.8 mg of the transition metal compound.catalyst.
component were used. Deactivation was then effeeted bj adding
the deact1vation agent prepared as descrxbed above. The oesults-
“obtained are shown in Table 1. The yield of ethylene/butene-1

15  copolymer powdef'was 120 g.



EXAMPLE 7 A hum.dified fatty acid netalllc salt was pr €par ed as
i bed in Exanple 1(b), except that sodium stearate was used in place oﬂqﬁ
¢fl ciumstearate and the humdification tine was 100 hours. 5° The
wat'er/ content. was 13.2% by wei ght: (Karl Fischer). 137 ng of this .
3 1Ai fied sodlun1stearate were suspended In 10 ml of heptane,” which had-
been t horoughly dehydrated widhipblecul ar Sieve 4A.  The resultlng
“suspensi on was-used as .the deactivation agent. 10 Polynerlzatlon
was then carried out as described in Exanple 2, except that 4.8 ng of the
transition metal conpound catal yst conponent were used. - Deactivation was
then effected by adding the deactivation agent prepared as described above.
The results obt ai ned are shoysne n Table 1. The yield of ethylene/butene-1

15 copol ymer powder was TZ0 Q. -19- Tabl e 1 Exam Fatty acid
Organo- ple metallic salt = Hydro- netal li¢ No.
~ carbon conpound Vat er . (n1) . Z (nole) -
Exam—quatty acid ' - ':"Organb-_
- { ple .| metallic. salt' | Hydro~ | metallic
- No. . — —_ — carbon compound
g o Water f :
X (g) |con- (ml) | 2 (mole)
.. .. ]tent ¥ ' C '
(wt.-%)
. Ca Can g ﬁeptahe Al{c H'i.-
1 | stearate| 19.4 10 ST 27873
0.094 | - _ 0.002
2 lo.o0s |14 | 10 |o0.002
3 0.5 . 19.4 None: _ 0.002:_
. 1 e 'Heptane .
4 0.3 | 30 20 0.002
W | . | al(e,EL)CL
: _ 27572
3 0.094- | 13-4 10 . | 0.002
6 0.055 - | ¥*-% | 10 | o0.002
Na ’ 'l|| .
7 stearate 13 2 10 Al‘czns‘s-
' - 0.137 : - 0.002




X (9) Conn tent Y {w.-% Cal = stearate 19.4 Heptane [err] Q0 Y I
106 .. 0.002 " _ o o "2, 0. 094 19 .4  1Q -
0002 ¢ . v "3, 0.5 19.4  None . - 0lQo2

5.0 ° Heptane "4 0. 36 20 0.002."

S ‘Terr] 5-. 0.094 =~ 19.4 - 10 .. 0.002 6 - " 19.4
Sy T " 0.0557 -~ . 10- ~ 0.002 Na: . ' " [err]
M~ stearate 13.2 10 . 0.Q022.137 - - 20 - Table 1 contirued XY

defin being ~ Deactivation Z .-~ polynerized, - ability o

_ -Table 1 continued

XY | Olefin being |  Deactivation -
2 . polymerized___ 'ability -
(g/mole) _ o
' ' o Termination of
912 . Ethylene. - polymerization
. Ethylene o .
912 butene-1
900 R oo
912 . Propylene '_ | "
s | 'ﬁthylerie I IR l.'l'.
534 butene-1 -
904 - .. ’ N ' ) . "




ermnation of, 912 Et hyl ene polynerizationmglzf

but ene-1 4850 " _ " 900 .
Propylene ' " Et hyl ene. 534 butene-1 904
21- EXANPLQﬁB(a) ‘Synethesis of transition netm

_ conpound cat al'yst conponent In a four-necked flask, which had been
thoroughly flushed with nitrogen, 22.4 g of dried. nagne5|un1turn|ngs and -
14.4. nm 5° ‘of butyl chloride were allowed to react in 500 nl of heptane

- inthe presence of 0.02 EXaMPib @ ne at [err} for 7 hours, to yield a white,-

finely .granul ar reaction product: After conpletion of the reaction,

unreact ed magnesi um was renoved fromthe -suspension of the reaction’

product. The solvent was then renoved fromthe 10 suspensi on by
filtratifm) and Symethesiduef twessitiowdetal mggndt oaglxet ammm of

butylnagne5|un1chlor|de mhlch was found

In a four—necked flesk,.which:hed been #horoughly flushed
with'nitrogen; 22.4 g-of dried magnesiun turnings and 14.4 ml
. 5 of butyl chioride were etlohed to react in 500 m1 of heptane
 in the presence of 0.02 g of iodine at 90°C3for 7 hours, to'yield_
- a white, finely granular'reaction productL After comp]et1on |
| of the react1on unreacted magnesiun was removed from the suspens1on
of the reaction produot.--The.501yent was then removed from the

10 suspension oy fiI;retioo ahd,the'product wes_drfed‘ig.vecuo,

" to give a powder of butylmagnesium chloride, which was found,
.On_analySis, to.dontaio'23.ox by weight of magnesium and 58.5%
U by weight of chlorine. |

To a slurry of 5 4g of powdered buty]magnesium chlor1de, '
15. | prepared as described above, in'50 m] of heptane were added 50
| ml of a heptane solqtion containing.3.2 g of phenol. The mixture
“was allowed to react at about 25°C for 1 hour. At the end of
| d this time, the mikture wae freed.from'the'solvent_by filtration
| .and then mixed with a mixture of 4.3 m1 of diethyl ether and
20'_.' 100 m1 of heptane. The resu1ting.mixture was again allowed to .
react at about 25°C for 1 hour,_éfter which the'reactioh produo;
was separated by filtration, and mixed'with 21.0 m1 of titanium
| tetrachloride; whilst ooo]iog at'0°c. The mixture was then ailowed
io react at 136°C for 2 hours. After comp]etion of the reaction,.
25 “ 'the resu]ting slurry was cooled to about 25°C and the reaction

product was washed with heptane, unti]-no more titanium tetra-



Sn anal ysi s, to-contain 23. 096by wei ght of magnesi um and 58. 5% by melght<§§§§;;

chlorine. To a slurry of 5.4 g of pomdered but yl magnesi um chl ori de, . 15 —
~epar ed as* descri bed above, in 50 m .of heptane were added 50 m of a

‘heptane sol ut'i on contdining 3.2 9 of phenol. The m xture was allowed to

react at about [err] for. 1. hour. At the. exd of this time, the m xture was

SSE U oyl o rebEakY Ebbid o fr B0 dd ol A Sihely TR - 0T S
Feaction product FasiERds aﬁéaiﬁvié’#-%%%%?%# e e e,
tltanlumtetrachl%lgfvev@l%ﬁ_3 é&dighjg¥$ﬁ£rﬂowd%%xiéﬁggﬁuﬁambré%%flon

al-lowed to react at rr] f ours After conp

25 the resul tbﬂgaﬁa!;ZQi{sy\/aﬁo COSh AL A 02 2B Wy [v%ﬂdh@'tiﬁdiﬁ.tﬁn?ag’" @%
product was washed with heptane, until no nore titaniumtetra-

chloride coul ¢ bebgteveight naghéeiuwmsdmndgds.0% ey resight ngloatialey.st
conponent was then dried in vacuo, to. give a pale reddi sh-brown powder,

whi ch -was found, e8) anph efoptain 2. 4% by weight titanium 21.0%5.
by. wei ght - nagne5|un1and'%%i€§%%y—mer ht chlorine. (b) Polynerization Into a

2 I|tre st ai nl ess steeknautoc ave, in whjch
litre stalnless steel autoclave, in Whlch

the air had been replaced by propylene, were charged-
1.5 mmoles of triethylaluminium, 1.5 mmoles of dlethyl-
10. alumlnlum chlorlde .0.75 mmoles of ethyl Qranlsate
and 600 ml of heptane (which had been thoroughly de-l
hydrated and purlfled) 43‘8 mg of the solld catalystt'
component prepared as deScribed'in step (a) above werei
added, after which 240 ml (standard state - i.e. the
15 aﬁount-supplied_ﬁas that which occupies 240 ml at 0°C
and 4fatmosphere - 0.98 bar )'of hydrogen Were forced
into the autoclave. Ihe lnternal tem perature of the
autoclave was raised to 60°C, after whlch feedlng of |
_ propylene;besan._ Whilst mafntaining the internal pre-
'20 ssure of thelautoclave at 10 ks/cn2 zauge (9.8 bars), -by.
-.. replenlshlng the propylene, polymerlzatlon was contlnued

- for 1 hour at 70°C

(c) Deactlvatlon treatment

- After polymerlzatlon had been effected for 1 hour,
-'25'_as descrlbed above, 20 nl of a suspension of 1 g of

-powdered calcxum stearate (hav1ng a water content of



&ir had been replaced by propylene wer e charged- 1.5 nfrol es of .

tlhyl al umi nium 1.5 mmoles of diethyl- 10 -al uminium chloride, 0.75

s of ethyl [err]-anisate and 600 m. of heptane (which had been -
t oughly de-- hydrated and purifi e% 43.8 mg of the solid catalyst:-,
conponent prepared as descrl bed in aep (a) above were added, after whi ch
240. m (standard state - i.e.  the 15 anount’ supplied was that which
~occupies 240 nl “at- Terr] and 1 atnosphere - 0.98 bar ) of hydrogen were
‘forced into 34## A d@% Pﬂe@ﬁnﬂderarﬁaldetsém;&edt dine Exiampile aut ocl ave was

raised to [ g af t V\:hl ch feed| of yl ene began. Wil st -

mai nt ai ni ng '{@e” fg%?retg 1‘t'p°n ne eytoLIavEt 10 [err] gauge
(9.8 bars), _ i the ropyl.an olglnerlzatl nti nued-for-
1- hour at [eqy] %ﬁcﬁ%%@é’% "Fp °& M TAf BAUES Icﬂﬁeﬁm%étrs n had been -
effected for whi 1 Pgscrl bed above, 20 n of a suspension of 1 g of -
‘powdered cal crum steara € ving a water content of - 22a - 2.4% by

: .the autoclave 2

wei ght, prepared as described |n Exanpl e 1( b)) |n hept ane were forced into



By a nitr.ogen pressure of 20 kg/cm gauge (19.6 bars), whilst continui ng
-23- t he supply of propylene. As soon as the suspension had been /.
roduced int.o the autocl ave, no nore _vvel ght decrease (maasur_ed on a

pI atform scal*e of 1 g reciprocal sensibility) of the cylinder supplying

propyl ene coul d be observed, i'ndicati rg23 kat pol yrrerl zation 5 had

~termnated. ~After the point at which the decrease in the wei ght of this.
cyl i nder had ceased to be observable, the tenperature and pressure inthe
~autocl ave were" 1 hour The. pol ypropyl ene forned

was then re(rjmveg . alﬂﬁig JJOPBQH-V g’igt'gﬁé‘ |SPQ'|‘c‘&tE'F%/|tsP§P°&§¥ on ng l\nalg

4
'TE.V;SL;?"C‘.?CO?RC.*&@ HBdlchd fifo i0pfkot Vaye S50 RFERIGH cBEFertn (Pedbiiee,
Dol yrmor i sabion R IaERA stals 60100V 1Bfddar dahsiR 10 SETRACRyPIEE o
confirmed that tRuppRyingesropiiénencdiad B Bsérver! qtnﬂid/attlﬁ%@hgm#ﬁ?t{% |

15 - _water-containing calciumstearate of this inventio
Pol yreri zat igon | mad ter@iihitede Afoemithe pointealt WvichCctiny decidaseiincbhd he air

~had been replaced by propylene,: were charged 3 mmvl es ‘of diethyl- 20
al umi ni um chl ori dcigmuoﬁ()[him cyifindlm‘phcdiee@m th Mdbmmld}otlwgbhperature o
| ~and pressure in the autoclave were maintained for a further 1
hour. The polypropyl ene formed was then removed from the autoclave o
~and its catalytic activity was investigated and found to be 4030 g
mf polypropylene per g _cai:alysi:. mu.s-value coincided, within
~ an error of 2%, wi th that obtained from a similar experiment, |
in which the_ catalyst. activity' was determined after po].ymerization'
had been terminate'd with a large volume of ethanol'. It was confirmed
that the polymerization had been compl etely terminated with the

B 15 | water-containing calciun stearate of this 1nvention.

EXAMPLE 9
. (a) Poimerization

| Into a2 litre stainl ess steel autoclave in whicn the air
: had been replaced by propylene. were charged 3 mmoles of diethyl- '
'- -.20 . aluniniun chloride and 600 ml of heptane (which had been thoroughly
| --'dehydrated and purified). 57.2 mg of a commercial grade’titanium
tricnl oride catalyst component were added, after whicn 240 ml



" treatnent Af

*

defyydrated and purified). 57.2 ng of a commercial grade tttantum .
7l ori de catal yst conponent were -added, after which 240 M ~ - 24.- = -
{andard state) of hydrogen. were forced into the autoclave. The hntefmal-“‘i
B perature of the autoclave was raised to [err] and then propyl ene was fed
into the autoclave. The |nternal-ﬁne55ure of the autoclave was’ naintai ned
at 6 [err] gauge (5.9 bars) 5 : by replenishing the propyl ene. and
_pol ynerization mas continued for 2:hours at [err]. (b) Deactivation . -
nerjzation had been effected for 2 hours, as. descri bed.

above, 20, ni (SHandae 5581 61 'wresens"%fomdy;edtasammar de o
o -
&gﬁ;ra"lﬁﬂ e Tnreenal Emdra '21'5 Tof'¥Re MkacTave mer Fafsen tOADIC aﬁ%f’ﬁt %.Vﬁ g
e e B P AR JER T o 1+
suppl ying 15p, &rawlasﬂfciaw%saﬁm@aimta{ %ekgiﬂf?”iidlgéaid 9%41@5 been

t erm-nat ed. 10 Propylene was polynerized fo as descri bed
in Eganpl e 8py rEbeemeaMg ith@ [ﬁ'b?jfdle MY pb1yileit 2athanl wag! cdiiAedt i ON
activity, was transferred to ltration. tank provided mnth stlrrer 20
to separ at e féve 2phdunsr apy0E0e powder: fromthe pol yneri zati on

e

(b) Deactivation treatment

_ After polymerization had been effected for 2 hours, as. described
'above, 20 ml of a suspension of 1.5 g of powdered sodium stearate
lOI.. . (water -conteni: 2.0% by wefght) in heptane were forced into
the autoclave uSLng a nltrogen pressure of 15 kg/cm
gauge (14.7 bars) whllst maintaining the supply of propylene,
jAs soon as_the_suspension had_been introduced, it was no longer.:
'possiblehto obserye any.weight_decrease in.the cylinder supplying

15 propylene, indicating thet the polymerization had been terminated.
EXAMPLE 10

: Propylene was polymerized for 1 hour, as described in Ekanple

8. The;resulting_slurry. whiohfstill_heo polymerization activity,
s wasrtransferred'to.a filtration tank provided with a_Stirrer,
- 20 ' to:separate the-polypropylene powder from'the polymerization
| ‘medium. - 0.15 g of powdered calc:.um stearate, which

had been adausted




fredi um 0. 15 g -of “powdered cal ci um stearate, which had been adjusted

25 - to-a water content of 8.3% by weight, were added, with stirring,

t e polypropyl ene powder, to termnate the polynerlzatlon The polyner mas
ri éd under a stream of nltrogen at 100C. The yield. of dried polypropyl ene.
powder was 160 g. A corrosion test, 5 _ carried out as described in
-Exanple 1(d) i'ndicated that the pomder hdd no corrosive effect on netal . _

' WPLE 11 Po]ynerlzatlon and deactivation were carried out as described in -

Exanpl-e .8, except that the  water-containing calciumstearate 10 - =~ was

-added to the pol ymesiZ aht&d cBhtdnt! G BUIPBYIREI ghk, ruéréoﬂﬁléd' Rvilth 288 rPind,ne

heptane. - I't was found that -the. pol ymerization was. conpl etely term natéd by -
this procedure. COMPARGTIORDFHYNRRE okder, ADLeimPRiteTENd 3olymer! 2awion.
deactivation were carried out as. described 15 - . ’‘in Exanple 2, except
‘that from 3.1 to 5TRe polighert kes drfed iuhden an!tmelamcmmmenaaiaﬂ.m'tc.comeonent
prepared as described in Exanple 1(a) were used and that the deactivation
‘agents were vari edyfel dcofipdrdedi Mymﬂ]mpwqera\!asgﬂﬁm-l nAmmsi@n tests

‘results are also shown in Table
5 o carried out as described fn Example 1(d) indicated that the powder

had no corrosive effect on metal.
EXAMPLE 11

Poiymerization and deactivation were carried out as described
-in Exampie 8, except that the water-containing caicium stearate _
- 10 was added to the-poiymerization mixture suspended in nitrogen
in place of the heptane. It was found that the poiymerization

,'was compieteiy tenminated by this procedure.

COMPARATIVE' EXAMPLES 1, 2 AND 4

| -~ Polymerization and deactivation were carried out as described _
15 . in Examp1e_2, except that from'3t1 to 5;0 mg of the transition
| metal compound catalyst component prepared as described in Example
1(a) were- used and that the deactivation agents were varied in
composition and quantity as shown in Table 2 The_results are

' also shown in Tabie 2.



nm--t VE EXAMPLE 3 A deactlvatlon agent was prepared by suspendl ng 500 ‘

cal ci um st earate, which had been dried for 8 hours in a Vacuum dryer
[err], in 20 m of heptane, whi.ch had been thoroughly 5 . G

rlr at ed W|th Mol ecul ar Si eve 4A. Pol ynmerization was then carried Qut as
described in-Exanple 2, except hat 3.2 mg of the transition netal - corrpound ,
cat al yst conponent prepared as descri bed-i n"Exanpl e 1(a) were used. - The .+
nmet hod of - addi ng the dedctivati on agent was the sane.as in Exanple 2 ~The v

- results. 10 are shown in Ta Eé EEQ:%IEE éof et hyl ene/ but ene- 1

copol yner . powder was 81 g E&ﬁ ATLV. E nmpara- Fatty. acid

" Hydro- Organlctlve: rretalllc sal t .~ carbon metallic Example
‘Water con-. (ml) . corrpound No.. - X (9) tent Y . % (ol e) -~

| (1 \g't -% Cg 1p deac%‘i?ﬁ!i%heagent wa]sgpﬂepared *@pké’é}ﬁndmé 806 Img° 0931
. calciun stearate, wh1ch had been dried for 8 hours in a vacuum
__ | dryer set at 90°c, 1n 20 m1 of heptane, which had been thoroughi,y
5 . dehydrated with Mo]ecular Sieve 4A. Polymenzatmn was then _
_'carried out as descnbed i n Example 2, except that 3.2 mg of
the transition metal’ compound catalyst component prepared as
described in Example l(a) were used. The method of adding the
deactwation agent was the same as in Example 2. Tne results -
10 _, | are shovm in Table 2. Th_e y1__e1d_ of eth_ylene/butene_;-'i copo]ymer .
 powder was 8l g. . | B



w7 I v 2 1.034 19. 4 20

0{002_Undefected 3 " by Karl - . " " 0.5
- Fischer'’ . 20 . 0.002 nethod 2.8 - - - 8. 1'_- 30
08 Tabl e 2-conti nued Olefin [err] -bedhg- - Deactivation poly-

ability (g/ meri zed nol e) Sane decrease in rate 300 Ethylene of
pol yneri zation; butene-1- polynerization-not -term nated.. Pol yneri zati on
+er- mnated, but the. 10030 . o recovered solvent - when .reused,
|nh|ted polynerlzatlon ' - :

Table 2
Compara- |Fatty acid Hvar | -
: ydro~ Organo-
glve 1 metallic salt. carbon | metallic
“No. x (g | ¥ater cem-| (mi) ~| ZOPROIAS
& 19 tent ¥
. (wt.-%) '
lca : o e o o
1 |stearate 19.4 -~ | Heptane _Al(C235)3
0.031 S 10 1 0.002
2 l1.034 . 19.4 | 20 0.002
' - Undetected . _
: 3 " by Karl " ' "
: _ _ ' 0.5 -Fischer's | 20 | 0.002
" L " _ "
L P 8.1 30 | 0.002




Pol yneri zati on not " term nated; no change in rate of pol'ymeri zati on.
...Polywerization term nated, but the 11340 " film(30 [err]) nade ~
f Yom,the pol yner showed a great nunber. of incom patible particles.. " - 29

AJM5: 1. A nethod-for deactivating a polynerization catalyst I N MhICh
- a\polynmerization m xture fornmed by polynerizing an olefin in the presence - -
~of & pol yneri zation catalyst.coﬁﬂrh5|ng a transition netal conpound .uJ -
conponent and an organonetal li ¢ conpound conponent is contacted with a '
“water-containing netallic salt of a fatty acid under such.conditions t hat :
[err] in which X is the quantity of said.-netallic salt in grams, Y is the
wat er content of said netallic salt in weight percent, and Z is the nunber
of nol es of said organonetal |ic conpound. :

Table 2 continued o

‘l0lefin . _ o _
being. , Deactivation
poly- ability
(g/ ' |merized -
mole) o t

Same decrease in rate
-of polymerization; -
polymerization not
terminated.

Eth?lene

300} utene-1

Polymerization ter-
. . |minated, but the
10030 - " recovered solvent,
' - |when reused, inhited
polymerization.

.~ |Polymerization not
» | terminated; no :
change in rate of
| polymerization.

Polymerization
terminated, but the
- | £ilm (30 um) made -
from the polymer
showed a great
|number of incom-
patible particles.

11340 "




fin the pol ynerization mixture..2. - A method according to daim1, in which
aid salt is calciumstearate, caleium12-hydroxystearate,  zfnc st ear

: lumsstearate. 3. A nmet hod according to -C i N whifchgg-
said water content Y is from1l to 30% by wei ghﬂ"l"”"l Immnmmlaccordl g to/
any. one of .the preceding clains, in mhl h said dlefintismorsee or a m xture
of two or nore of ethylene, 30 propﬂ efie, butene-1, pentene-1,°

_ 2¢fret hyl pent ene-1, hexene-1 and octene-1. 5. A et hod aCcording'to any
one of -the preceding claims, in which said netallic salt is: added by itself-

to the polynerlzeﬁA .mxture. 6. A nethad accordlng to any one of clalns
1to 4, in whic "metallic salt is added as. a suspension in a -
hydrocarbon to said polynmerization mxture. 7..- A nethod according to

Claim 1, substantially.as hereinbefore described with reference to any one.

of the foregoi ngiFxanphétnod Sfor dééa:tqbeifng Qcﬁolﬁeri!@%ntéﬁ%i%jt bynpa et hod
accordlng to any one of the preceding clains.
which a poiymerization mixture formed hy poiymerizing an olefin
” in the presence of a polymerization cataiyst comprising a transition
N metal compound component and an organometailic compound component
is contacted with a waterbcontaining metaiiic salt of a fatty |

acid under such conditions that.
400 & X 9,000

in which X {s the quantity of said metallic salt in grams, Y
is ‘the water'content of said metallic salt in weight percent,
and Z is the number of moies of said organometaiiic compound

fn the polymerizatfon mixture.

2. A method according to c1aim'1;'in whichhsaidesait is.ca]cium
stearate, caiciom lz-hydroxystearate, zinc stearate or'sodium

. stearate.

3. A method according to 61aim 1 or Claim 2, in which said
water content Y is from 1 to 30% by weight.

4. A method according to any one of the preceding ciaims, in |

which said olefin is one or a mixture of two or more of ethyiene,



. . ) . &
// ) ) L

| VR . - o

o~

_propy1ene, butene—i, pentehe-l, 4-methylpentene-1, ﬁexene¥1_and"

~octene-1.

5. - A method accdiding to ahy one dthhe-péece¢ing claims, in
ﬁhfch sai# metélIiE.salt 1s;added by itself to_the quymérization

'_m"lxtur_e'. -

6. A method aécordfﬁg to any oheibf'élaims'l'to 4, in which
said meta11ic.sa]t_is added as é suspension in a'hydrocarboh

to said polymerization mixture.

7.. A method according to CIaim'I, substantially as herefnbefore

‘described with reference to any one of the foregoing Examples.

8. An olefin poiyméf when treated by a method according to

any one of the preéeding claims.




