; e3e| "r6T~nl7 Septenber 2003 PROCESS FOR THE POLYMERI ZASégtbinGEr ZOMSFI NS | N
THE PRESENCE OE NI CKEL COWPLEXES AND CORRESPONDI NG CATALYTI C SYSTEM The
present’-invention relates to the polynerization of olefins in the preéesence

of ainmetallic 5 conplex of nickel formed, in situ The p '
et hyl ene and other ol efins are of considerable comerci al Cmmm‘mmmm% The
application of these polyners are extremely numerous, from ow ol ecul ar
wei ght products for lubricants and greases, to higher 10 nol eclif'® wei ght

product s for, RRQMERS wOmNE) ber oA ISIOPIcledrpsiel 98, gL SATRCE 4 ©
pol ymeri zati on o‘?&&l ef n%%n@ﬁ%@%ﬁggﬁsgﬁ& i%Tah%i'&q:-%:échorrpound.
The nature of this conpound has a very strong effect on the ~-5 properties
of the polymer, its costthend igseddiid tY. i ¥gPiLhe irg%qratt%réce o{% £he ang
yst an

pol yol efi ns t heR& sS4 i nyou ed to inprove the Ccatalytic
to provide e\%gcr)?eds&tl%g?ggh r&l'l'ﬁeoﬁteerg?L Sy Warkhg Prtseremgeficaubimetallic
het er ogeneotis S0P &Xarfsndckel Formedrizi sgtwr copol ymeri zi ng et hyl ene.

, anmong t he best-known f ekl H8$ t i de, .faor exanple, of the
catal ysts of Egﬁs"iéie%%g?x"- r@iémlgﬁ?/oél)glrbn% or&geno%%ﬁeﬁtﬂecr c‘%ﬁ‘glgé‘fe?r@f odr oup
111 and |V netal' s or-caral ystWggciak nattparEirps” Thme apmidoatignshr o um
25 conpl exes thegeved ymelrer arer e rsmeliyc kalmerdged SRl VS smgggguilgr

It

particul ar fowelqghY &lerye f . ing a-olefins. In addition,
some systefp h 25 eg?e i ﬁ)oﬁergggggggﬁ?dg‘fb ard R des ARy Rhgher

nuner ous cat a?§¥58“%9§t8 IhenPredeats nfep marufacteramar tibéhe, assasation
bet ween a ni cReldednptbksleuche hsstuns(ds,5eeyc| aactadi @gj%rig\i,tglfbgglgggc
aci d derivatives gug as s2 4R Capt LRSNE PE, %gitglOr 3, 5--diam nobenzort
acid (US-A-3 gﬁ £536), Or_wi th cgﬁatl ng tortraryyorGamsPBSHGAtE O gafids
(US-A-3 635 937357 (Y 25570513 TN elelowmetal yorsdadt , campagld cothe or
. thiol actic 2RF¢ee (06 Ahd s66dorgd8)nchalsas f ar v@g@npé@roﬁ%egfggégr loped., Jhe
use of a niscketoFOMMieX ¢ {15 %me 17.1:%eptoes errhtgo,o 2 oxl dation :
state, such ais}%a ain bis' . (1, S-é%% 5oct adi ene)®> Wit & Phddphdits GAven
ligand, is destti PLEYENGS RE3PBBECIShinThdhianeedsi eansombbyechavigesd €9 MMDON
the in situ fiditedveontbe tdetatytive SPeEeRAs | and he JO - wZzat.l on dium'S
s other nethagdsredsch as in United Stg?es pat ent U$1k¥%5?é71%8$0@0¢§1
Bul gari an patent BG .60319 or in J. Mol . Catal. (1999) , 88.(2) , J.41-50
or inJ. Ml,. Catal. (P685)3is aomriedy of heregemeatalot ihetriroken s ens
whi ch canZQbéiai@dJyatt@d£0bmolymésiitﬂﬁge$>&aeypbgwh@ﬂnggee@}%,laeq{éqp%ﬁ{onglo

i conpl ex

conpound. cappR @ et -SHKACHH sqne of the I]gands frgmthe nicke
in order to nmgke [t active ,a?‘%tléggt’hglenrgtlﬂ%ef‘g%'agfeoﬁ‘aﬁﬁdi GdRE PHEMPAesi tu
techni que do&a nott%l | SATPLEFLSI orPor the caZdleglies”systipe soiasolleing -

i q_enti fy i tsogglaﬂemaﬁ:_el_éicur@axﬁﬂ;exet@lt ot heyraniyy o2eh hagy the nRIdd) of (15
bei ng simpl ecardiihbtki Myes thg h?““ﬂlil’ﬁ% of, catal ysts ‘\DNhI ch i's asource of
pol lution, "' :-rl;hﬁ resent invention relates toihe HRECLIIBGSw Fhyaméasrmn
whi ch, used CRTSFEASHE t KoY eNPEKkelthea®plase il shenizekel oxaskad | oataDykhe
presence of usetledst pameichehicn £020 asymibas INWENS O, ﬁ&ﬁ\gcgf'nc%f o~
ethyl ene with)epen9x npLe QCF&'J.EI{J'_CS)IJ] efisﬂo e rr%keti't possi bl e to obtain a
pol yol efin such_as $o %/et hyl'ene a 'hi gh- mas$ Y& P en82¥EpofynBrI=aft hoder y
hi gh activity°eVeA"rh TR Rt ®tdi@ pol ar medium The subject of the
pr efﬁgt | £vgntl on is tAreoied oriee Zurferoilsl YaRatgtakybice SXSIROAEIG A5 £L1 zed
30 cORet 3t 8ePhiure, ‘the association between a nickel complesy,
such as bis(1l,5-cyclooctadiene), ‘with benzoic acia
derivatives such as 2-mercaptobenzoic acid or
3,5-diaminobenzoic acid (US-A-3 637 636) or with chelating
tertiary organophosphorus 1ligands (US-A~3 635 937,
35 US-A-3 647 914) or even with glycolic, thioglycolic or
thiolactic acids (US-A-3 661 803) has, for example, been

described. The use of a nickel complex .in its zero

IR
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at Ieast one Ilgand whi ch can be represented by the gen’eirséptémbam;hm3(l) .
E~30. —~// RC_R-CR2../ R3 X C~~ ~. ~.3(1) 35 K4
\RL R~ I' ~, ‘g~ . where:  .a 17 Septenber Q003 3 E and E' each represent

i ndependently an oxygen or a sulfur atom X axed X.' each represent

I ndependent |y aphosphorus, arsenic or antinony atom S the radicals Rl and
R, which may.be identical ordifferent, are chosen from hydrogen;|inear,
branched or cycli'c al kyl, radicals;aryl radicals;10. arylalkyl radicals;

al kyl ar y&ﬂ@&tf@ﬁ%é’@é&@%ﬁac& as a?éi}?ﬂa%s Ocarygggoﬁ%adg'e%' de; égd' cal s;

wher e represen radlcal
mhlch na@ HQQEPFPﬁﬁﬁlyﬂédlél@épﬁonkﬂ(ﬁﬁ?qajbedSGﬁYUSWHnﬁe£&6|358hosen

fxozE Zi TheNai, n WHEH, MR b dwh @lereR1nl €PReSE e @.rﬁ)éd%@«cﬁg,?%{:%ghcék whi Ch
may hav onat ~ and
r adi cal gtt\i/\% E{%él‘;é) e gg‘\Sznaﬂa1 %{B‘Sﬁo&éﬂqen&g}io& m&l%flf]@rent are chosen fxom

~~ ladnear branchddhse cvethedar k>s|uc|hadaa:alrs Uamuadylsa‘.lak:pls rpatteats; and-
.Ris au§vmenticagosabr anidarfidd) patcheast @0810i %liehrPQfTPQﬂS'ﬂ chosen
S

iLZL”rei’Scza(&B%d b@%%e oonaral " FRaAere PR R Sl Hieiat ol T3 Sew)” " ¢
3, 95-103, claim catalytic nickel . systems which can be
. isolated, but it is necessary to introduce an accepter
10 compound capable of extracting one of the ligands from the
nickel complex in order to make it active, into the
polymerization medium. The in situ technique does not allow
isolation of the catalytic system so as to identify its
structure accurately, but the approach has the merit of
‘15 being simple and it limits the handling of catalysts, which
is a source of pollution: ' : .

' The present invention relates to the use of new'
ligands which, used in situ with a nickel complex in the
zero oxidation state in the presence of at least one olefin,

20 such as ethylene or a mixture of ethylene with one or more
other oléfins, make it possible to obtain a polyolefin such
as polyethylene or a high- mass ethylene copolymer, with very
high activity even in the presence of a polar medium.

The subject of the present invention is therefore

25 firstly a catalytic system characterized in that it consists
of: '

(A) at least onme ligand which can be represented by the
general formula (I): '

0 .\ /
2 IIR C—-R-_C R’ 2
/ AN
R3—>I< =c\ C =% —ngr3 (1)
/
35 R4 Rl Rll IRI4



Rb 90 17 Septenber 2003 9 where Ra and k-~b each r epr epESéptemdenEdent |y a
hydrogen atom or a. linear,, branched or cyclic alkyl radlcal or aryl,
axy~a~,’kyl,.or alkylaryl radical, 'which nmay have up to 8 carbon atons, it
bei ng pOSSIb|e for. Ra'". and Rb to foxzn together a divalent , aliphati’

group of 2 to 7.0 carbon atons and be able to have up ~to three oIef|n|c
doubl e bonds as the only carbon-carbon gnsat~xated . groups 10 . (B2)
rz-aIIyInickeIs, mhich can be representé&d by the general fornula (rzt): k-~c

Rdt ~. C~S.' . . ( 0.~

the Re, Rd, Re, Rf and cérE'adl Fes ré%}ﬁ %Ggf?qu%gﬁ%ycﬁp °6¥98Pff’§rent
are chosen fron1hydro§e$Plﬁ4Eu§%°thranched ox cycla.c alkyl 25 ,: radlcals
and aryl, arylal kyl o alalgd ary! X&Qﬁﬂ93~r%prQ%%hQ9 URnke %nﬁﬁﬁhgﬂyaaons; -
t he dotted | i nes reprﬁie HK£HF electron deIoc? zat~.on on the three

conti guous carbon at dr T RRe & %Q& r 84 &4 lWBQYfS M with an Re or Rf
or Ry xad.~cal., T df%hﬂeﬂﬁdkﬂaﬂéné vwmgch~mew1Eetoda@tcaabooratons
and able to have up tdlﬁﬁyfyhuol@&bnbgo@gﬁbkgogonds and . -Z represents a.
hal ogen,. preferably a chI g 35 ox bro~cnir~e atom an al koxy , group
ox 'an arkanoyloxy group, es oups possi bly having in particular from
~. to 10 carbon ‘atons; 1lnP?rSegﬁéﬁ§é¢d2993CBClBG)atbﬁbon@dscoisthe

bi s(allyl)ni ckel type whi eleylcaadieanepr esented by the general foxnul.

(TV)C CEg Rd RdJRCO._..~ %:@591?@11raa§€a15;c - N~ .. C- Rep (TV)~~.;
' e . alkylaryl radicals; : |
halogens;. '

the hydroxyl radical;
alkoxide radicals;
15 C. - C —ORﬂ, where R’ represents .« hydrocarbon

radlcal which may have from 1 to 15 carbon
_ atoms; :
20 . ~503Y, where Y is chosen from 1i, Na, NH4 ’
NR"4© (where R” represents a hydrocarbon
radical whlch may have from 1 to 15 carbon

) atoms) ; :
. - the R?, R 2, R3,.R’3, R4 and w4 radicals, which
25 - may be .identical ox different, are chosen from

linear branched or cyclic alkyl radicals, and
- arylalkyl radicals:; and
‘-~ . R is a divalent radical; and.

(B) at least one nlckel compound chosen from

30 (B1). nickel complexes of zero oxidation state, which-
can be represented by the general formula (II):

C ca -
\
35 - ' , CH
. I Ni (II)
CH -
I IS
40 L .42_



~ ~Rf Rg Rg Rin which:-- the. radzcald.s Re to'Rg, and1mébtbmbag'2003 wh ~

ch, . ,may be identical or different; are chosenfrom hydrogen, |~ neax,
branched or cyclicalkyl' radicals and aryl, arylalkyl or=. alkylaryl
‘radicals having up to 8 carbonatons ~''", - the dotted ~.i.nes represent
the el ectron20 ~del ocal .i.zation on the three conti guous Carbonatons .- a

radi cal RC~or Rd able to. form with arads.ca~, Re or Rf or Rg, a di vaI ent
al kenegroup having from2 to~l 0 carbon atém; 25preferably from2 to . 5

carbon atons, and abl et,q, havegap ti e efl ni c do bl.e ponds; -
radi cal Rc~ or Rd~ ab7, ‘Shto £ Br masj\%lt Sagza ESPIRR g ll*’\’fJ3 lya
di val ent al kene, , group WQQ?TT roRP®, t OT1@® ~lm®brabranohed3@>'r pmyscﬁbiabl y

from2'to 5 carbon. atamkylangaabbel~tex haye1up 4,8 1tnga oLef | 'J‘J‘.%F
e ate

bonds. ~Tn formula (1), E. .are pref abfy sé ara ed’ by int
atoms |in?~ed together B a?%o%vdl erﬂaicg)r ?‘d‘l aa’i}é’ n Atoms, it .
"preferabl ¥, the mini mhfingtearsitds B aﬂ%n@ndbeR%w Eoand tiogdthdwramnul a

() . ~s from3 . to Svaherkers a'%'ﬂ@”@h:@\i?b%rf 9 ¥ At dghygen fand £

.refers to the m.ni num er atonms, _encountered, in cul € on goi ng
17 Septenber 2003 . . r}’%g% r%?ﬂreat'%% BaYY 'é?oﬁPEthéeeoﬁg}etfﬁ@lSOr%ﬂ%ﬂt%m by
atom- By wax of exanpl &Ongs t f&s | itgend Quiypr icsarbdrireasibionCt WirkkatQrktdd / /

5. €Cd C. / \ ph3P - GreupskPh3 , \ / Ph Ph'10 where Ph represents a
pher~yJ. radi cal, the~nznznum zi unbex of atons between the oxygen atoms~is
6, since it is not . possible to encounter fewer..than 6 atons ox~ going from
the fa. rs’e oxygen (B&)t meaddydndchrigenwhich can be represented by the

general formula (I11):

RC Rd
\ /
- . C
15 S VA
. R® — C - Ni 2 (III)
: ) \\
C
. LN
20 rf Rr9-
.in which: : :
—_ the RS, RY, R®, R and RY radicals, which may
be. identical or different, are choéen from
| o hydrogen, linear, branched oxr cyclic alkyl
25  : ' - radicals and aryl, arylalkyl or alkylaryl
- radicals, having up to 8 carboh atoms; ,
- th; dotted lines represent the electron
delocalization on the three contiguous carbon
, . . atoms; _ | |
.30 . - " an R® or RY radical may form, with an R® or
‘ R or RY radical, a divalent alkene group
| - having from 2 to 10 carbon atoms and able to
* . have up to three olefinic double bonds; and
- Z represents a halogen,. preferably a chlorine
'35 ' or bromine atom, an alkoxy group or an
alkanoyloxy group, these 'groups possibly
having in particular from 1 to 10 carbon

atoms;



15Moreover, . in formul a (1) .'Ris chosen in barticular1169ﬂbmbdizafient~
hydrocaxbon radi cal s conprising, fox exanple, from2 to 38 carbon atons,

such as. al .| ~yl ene, al kenyl ene, aryl ene, cycloal kyl ene; bi.cycl oal kyl ene
and al kylarylene 20 radicals; and the 1,.1'-ferrocenyl ene radical which is
possibly. ,. substitut.ed, for exanple, with one or two nonoval ent radicals
such. as -G OR ox -S03Y, R and where X.has the meanings 2 5 ~~ 0 al ready
given. . By way, of exanples, the |igand oP formula ~(1) may be one of thbse
conpris~.ng the follow ng structures 30" 00\\ // Ph~C- R- CPh 35
Ph-~-C/C—'P-Ph(za) ~ Ph C=0 0=C Ph / \ O.0 90 / \ CH3 Ckt3

Were R represents (B3)5 qprpasipsiso[of. Lhe gt (dlerle miarkedal type (ﬂlrﬂc)l‘r C@R
-(CH2)8 17 Sept enber pilUeprelehted b§ @nBhgEnaxR- fSiRHlQ EEV% P ¢ C-=
~.cy

P- Ph ( Ib) ph ~\Ph ~. Ph Ph. ZO ~ where . "R represents a clo [
2. 2. 1] -hept~2 ~-€ne ~. fladlgaIRdoer,(C}@) 8~; 0. 0 15 Ph WE - (1,
-FC) - ¢/ PhPh-. P-CT C So(1£) ./ Ph CH3 CH3 Ph 20 where
1,1'-Pc represents a ~1, 7, '_ferroc ﬁylene % ical; arid O0O2 5y ~~//. Ph
C~-~CPhPh- _..p- g - .\ 7,P ~'h ld) ~h \R1 Rl eh '
: © R® ~C — Ni — c - rR® (1V)
. : AR ) ﬁ/.
C c .
10 - 4\ ~/,\

rf Rr9 RI" RE’

in which: .
~ 'the radicals R® to RY, and R’ to RY', which
may be identical or different, are ch&sen
- 15 | from hydrogen, linear, branched or cyclic
alkyl"” radicals and &ryl, arylalkyl ‘or
. alkylaryl radicals hav1ng up to’ 8 carbon
atoms; '
. — the dotted lines represent the electron
20 : delocallzation on the three contiguous carbon
atoms; .
- a radical R®¢ or RY able to. form, with a
50 . radical R® or RY or RY, a divalent alkene
' . group having from 2 to- 10 carbon atoms,
25 - + preferably from 2 to.5 carbon atoms, and able
' to have up to three olefinic double bonds:
~ .a radical RS or RY able to form, with a
radical R®" or RT" or RY', a divalent alkene
group having from 2 to 10 carbon -atoms,
30 ' preferably from 2 to 5 caxbon atoms, and able-
to have up to three Oleflnlc double bonds.

" In formula (I), E and E’ are preferably separated
by intermediate atoms linked together' by covalent or
coordinate bonds; again preferably, the minimum number of

35 atoms between E and E’ in formula (I) ‘is from 3 to 40. The-
term mlnlmum number of atoms between E and E’ refers to the

minimum number of atoms encountered in the molecule on going
$



where, R represents.H or Ph or SO3Na or -C-OCH3. O 35 The

5, 6-bi cycl o[ 2..2. 1) hept- 2-ene radi cal can be represented by: 1Bybapgmiaér 2003
exanpl es of nickel conpounds (Blj, of the , first famly nentioned of .

ol ~efinic nickel coznpound.s 90 which can be used as catal ytic precursors,
menti on nay be made of :~ . bis(1,5-cyclooctadiene)nickel[0); b.is

(cycl ooct atetraene) nicl~eJ. (0) ; arid 77 Septenber 2003 8 b~.s (~., 3,
7-octatriene) nic.ke~, (0) . The n-allyl gnickels (B2) are another ~ fam ~,y
of ol efinic nickel conpounds which can be used as catal ytic precursors.

,Ln, these, ﬁmrwomm,Ettlfq & tan cﬂ«e_laflemﬁi h:%lei sohtiBkadof _bg atamaléyl]yg OUDh
char act exi ze c ion of . the el.ectr contribut,~~. ori fromthe
. nhal |yl gr%ﬁpage\ilrggrﬂ?’h?lefeztéééntﬁ.%aunoduscoérﬁfrrt}&? Sat(:%g‘ﬁs SUYNGEHE S ckel
conpounds' . (B2) and in the conpounds of the nicked. b~.s-allyl type (B3) --
forma.ng the third famly AQ of -o0a7.efi.ni ® nickel conpounds wh~.ch can be
used as - catal ytic precursor‘\- , t-al# yl group has from3 .to~ ~.2
carbon at8ms which do not haye of He} » i Phati c unsaturated groups, except
if it contains a.closed ring. By wayn of exanpl es of n~_ckel conpounds

(82), 1f nention. rRfisthe=mde’ of : , . . €z=aPPlinickel chloride;.

n-al | yl ni ckel . bxomde; . ~r --crotyl.n.lékel-chloride; ~.
r~-nethyE§IIylnickel chJd.orafde; 20 . n-&bhylallylnickel. chloride; * ' .
z~-cyclopentyl al | yl ni ckel bxozni.de; , zz~-cycl ooctenylnickel ch~.oxi~de; .
~ n-cycl ooct r@h&ﬁ{ﬁiﬁEﬁﬁfnéﬁl@rP&@PYﬁ~é§ﬁhﬁﬁ&7.ni.ckel bromide; , ~ .. 25

. n- phF”)é' Sltlhyel- m}iaidedumlchhmﬁietie;om@&lsohﬁ)t@@éﬂui fi:éﬂeﬁ‘@@dyg@}prﬂtdﬁds . iks 6
zz- cXcl ododey ikckel =~ eh=._axi-de; ~ IXx-cycl odpdecatrienyl . ni cke _
chl ori de; n-gﬁ'%l EztcEe"I “é’gef??a’tgé?gi? 58 ?{;é%%?]ﬁy %V?@I’?ﬁ%’ke% %r%‘b? difate;
~-cyci ooct eAPHATCKEP™ thet daret px¥genobet bhg~setortkedxyeenoxyl ate; and . .

zz-al, l.ylmi ckel ethoxybateves,t hauwgh fdieuihkal i des (B2) abo~g.Repbably
exi st 35 indgpendently ¢z, the formof dixners, fo7c clarity of the

present-descrkptlon thex axe nmentioned in the. form of tnonomeric species.
. ydrocarbon - radicals comprising, for example,

ivalent-
from 2 to 38 carbon atoms, such as alkylene, alkenylene,
arylene, cycloalkylene, bicycloalkylene and alkylarylene

20 radicals; and '

the 1(1'—ferroceﬁylene radical which is possibly.

 sSubstituted, for example, with one or two monovalent

radicals such as '

- . “C-0-R’ or -503Y, R’ and where Y has the meanings

|
. 0 -
already given. | : o
* By way of examples, the ligand of formula (I)'may '
be one of those comprising the following  structureés:

30 e
: Q 0
s A\ /4
Ph C-R-C Ph
| S o
35 Ph - P =2C C =P — Ph (Ia)
Ph C=0 0=C Ph
| . / \
) 0 -0
40 -/ \
CH3 CH3

where R represents a 5,6-bicyclo[2.2.1]-hept-2-ene
radical; -(CHp)4- or - (CHy) g '



1'7 Septenber 200a '$ By way of exanple of nickel conpounds . , (B3) ,
.mention may be made of:: ~ , bis (n-a~llyl)nickel~ . . b.it7sSeptember 200
(n-~methallyl) nickel.: ~, .5 . bi,s (iC-cynnanyl) nickel:. ~~- , ' .

bis (rt-o'ctadienyl). nickel; bis(rz-cyclohexex~yl)nickel; '
~zz-aJ:ly~J,-zz-znethallylnickel: ~and ~. ~. . ' . bis ( _
n-cycl ooctatrienyl ). ni~ckeJ.. . , ~. , 10 . ~ . ~ ~ T?referably, tt-~e
conponents (A) and (~B) .are present ~. ~in . anounts,' such that the
ni ckel --~o~ligand (s) nolar ratio. is between 1 and, 100, nore preferably
b~et ween~2~' and 50: the subject of the present~i.nvention is also a '.
‘process for thepol ynerizati on of 'at |east one ol.ef~.ninthe . . 15
, presence' of a ~cataJ.éta.®\systen1asA¥ , defined above, in a dilut~. x~g.
medium ' =~ , . . .. A€Bording toRone&-paxtikularJ.y preferx'ed enbodi nent .
.. . of The progess ccord(ng ~to tkxe invention', ~ Vv ~.n ~af~rst.
step, each of ~.thé"congtiTuents (A ~ afd= EBr Ph20 ~ whichlkre in ~
solution . in ,an inerg,solvept, axe '{ntra??ced separately; oz"
simul taneously into a -reactor, .togeﬁqmﬂ i.th the reaction mxture: .arid
. in, a sErond steRerthe Ol etEPrOXert I~ 608 4 nt,xqdu __the .
(co)polyne~rizati9%d%gging.nggﬁi tn%Qtgnﬁé?a?afgé?oizf%'gg ggnggeﬁﬂﬁ and

. a

300''C, preferabl y betweeh ~C,. ' , and at.a total absolute
pressure of from1 to 200 bar', prefez~ably from1l to. 100 bar. As
i ndi cated" abbve, the constituents (,i~,) and (B) areintroduced in a .

ni ckel -to-ligax~d,( s ) .m®Par.ratio of 30 betw®en 1 anal i.00, axed nore
pref erablye between 2 apnd 50 ™, f he iqgr&\solveﬁﬁ'in whi ch the constituents
(A) and.; (B) are foun for,%he Yrilrs C)sreﬁ i s. Bhsol vent conpati bl e

wi th~the operatipms.i @ be garried out. By way Yf_e aﬁqﬂgs'of such sol vents,
mention may be made of| all t\hose conpatible 3% with .the poly Fi'zati on of ~
ol efi.ns _by o, xganonetktal | i c Gt al ysi s, incagrta;cphax saturated aliphatic,
saturated9 .alicycJ.i.c. and aromatic hydrocarbons such as isobutane,

but ane,; pentane, ‘H8&hd, 1" hépt aereresentriedet ahé-feycboheyaase radical ;

Sept enber 2003 1(nd cycl ohept ane;, net hyl cycl ohexane, nethyl cycl ohept ane,
tol uene., . oxtho-z~ylene, pare-xylene and any m xture of the above
conpounds. The inert solvents of each of the const~ tuents (A) 5 and (B)
mad! be. identi.ca.l ox dg-ffe~rent. The rgaction m xtuxe of the .
process. 2according. to.the ay~venyion nay/ consi st of an.organic nmedium or
eJ.se it may conpx~.seéha conti o M gurd agugpus phase, which .

conpri ses~nore than 33% wat gr byht. \n the later case, .10 the aqueous
phase may be thePonryPligufd phase of the @eadti-omhm xture (eccgept fox the
.sol utiogs of the coné%ituef%gs (A and fn ) | Alsoin this case, " the

m xture . may -conprise ~ a |I.qui.d oxgah~.c se. ~~ . ~"' ~ The

concentration of \1BeeCRASLELYEDLEDN 1 - ori fh T i n.ext., selvent, is
preferably between 0.1 m cx%rm?_nandH 100 l'Sr?%'l I|err§003 DT et dt3sol ution; .
and the Concentration of the consti.tuent (g) ,in the iner} solvent.

i.5 preferably between 0.1 micronol and ,200 millinmol per’liter .of

sol utioms ~, fhe px, oggss sa I di he- | ntion i,s 20 :
~general | ycarried out in aﬁ%%%ég?egfzgé%hggégggngaeﬁﬁeﬁaﬁﬁﬁgﬁy Si%pPethe
constituent§é?ﬁ$§e95?di?ﬂf. ' 0 .

_ By way of examples of nickel compounds (B1), of
the first family mentioned of olefinic nickel compounds’
40 which can be used as catalytic precursors, mention may be
made of:. '
. bis(1, 5-cyclooctadiene)nickel (0) ;
- bis(cyclooctatetraene)nickel (0); and




(B) can be brought into contact faith each other 'i n sol1it gemember 2003ei r
inert solvent, ~ for a durat~.on.of.. 30 seconds to . .15 m hutes,.
preferably of .30_ seconds to 10 m nutes, befoxe 25 their introduction
~irrto , the xeaction m'xture, ~ this preeontacting step. also being
carried out ~. .t~ an inert atnosphexe,, at .a tenperature of betweew 0 and
100' C, in, particular. between 10 and 70'C. .. The constituents (A) and (B)
. which axe found in 30 . solution, .in8 their , i~ext solvent; , may :
al so be ~iri tX%g‘[%f@S sgpar ately in no gr eferred ordex into the~react~.on
nixture, the.  IpdirRGTREFASNG) NaCkeMpRt at ure of from 0. to 100'C, ix~ -
parti,culax from 10 toThe 'n(—@;ll'ljll_ in‘§c1§@B§i hE2e TﬁQ'e GAroses Rﬁamil%( of
po~.ynmeriza- tj - 0 or or gani c as a

po~. yneri .Z.atroil%%l%g‘: u%n%%%r%pxésgxng&na' iég]ﬁﬂd}laaﬁéo S phase from® alytic

sat uxat ed~al RISFRESO Ry dFdcEhpsRsCorReWrdR ed-he indyalalc enttiydr dcadborksd

ar O{ryati f hygllt@caar ho%ltlaﬂri @i-d&plr@ﬁaraétt?er%z%cﬁn&erdgﬂgéﬁli%&twﬁxggfvth“é n
paxti cul ar ut an=, .. Qut.ane, pent ane,  hex .., _heptane, :

Vi sododecane%&%gﬁgshe% ~%$El°&c$5%%pF§ﬁe;?T%Qf%l 8§8E‘8he‘?<‘é‘?1"e, three

net hyl , cycl oReptageocusorashen akems- xyl ene, paxa-xyhene and any nixture of.

5 . E‘_h.eS,e Eormougds; | Q_ﬁdtlluet@iég@% eéér@;mﬁri&ga?(-azt>h%nla0|iﬁﬁ%ﬁ'éi E@}nilgﬁ'ﬁds -
condi ti ons keep,ihem = i ~. qui rm’ a-olefa.ns, - such as pr.opylene,
but ene, hexeﬁg 8& 4'5_rln%]f?1gl.b-jls- %eﬁ_ﬁtyéhg,ypﬁnggﬂ} ug%%,la‘.mlﬁ Hfedhigdehagd ly ~ |
9- decadi ek, of. olgfhpkadhéakel . com@ound-widictaderaticeneed as catalytic
bi's.cycl o(2. grépubepts- 2, a- e-aney1 ghdupi XL esohner £0f 12 ThLSpOR 98 RS
medi um coul dwﬁliéﬂ 88 cohtosrgqr f r%gl] aJ.Ec~h o/, s, bei ngri fe% exanple., . a.
monoal cohol OF & d="d%"5 oA 8PAgY - RN KB 3 BIHAF S50 IERBSn §HGREL
ethers'15 ~ &é8npki sPnyaing axahpsed Bing 15~ ca. xbon atons, -such as, for
exanpl e,, tetrahydrof ugan do@Xadieamph egicers; & XiC%“ngg” dor (gexanpl e,
from2 t sv,liéggrgon atggs‘fa%(#lch%gs, I?%r exanpl ,ej, ethyl, utﬂ Sor( ¥
vi nyl-. acetat ESVor el A% PAPYTAt R Wiere the pol yreri 2ation nedi uxo,
conpri ses an:.u=a2dvinuebet gphbseideluri ng the pol ynerization, the :
pol yneri zati onm-aMBYL HIERONPHESRSqSAl d .1 i quid aqueous' phase, a ~sol,id .
phase consisting of the. s I~.,d]h:gé)l. r arising fromth, e pol ymexi.zat~. on,
and it also toﬁp??g%?’“ﬁ‘ég@%dﬁ: #ﬁfEhe physi cal . state of the olefin to be
"pol yneri zed, - aF-Bethslabhelzbcke hethlyasielrusphase ari d/ox one other.liquid
phase.. | f20an, oheéthylf1 D@1 ROENIETéESk ideS~ 1 qui d under, the conditions of.
tenpexat ure, and_pressure_of 1he pol rization, this olefin will. be able,
to be part of & ¥t %WW&#@M&&W%’ From the |iquid aqueous
phase.. Such. aut¢yel doorgmnl nipils ecl@®mimmy al so conpri se ~an organic
solvent,,” ~ Sughcps16b08Ld] & Gatak 2ROV i1 &f; said ol ef.-n. The -
constitu~:nts o_f_can% J:iqjéi d o:{%ani_c phase are, sufficiently insoluble in
wat er such that, CYFVERY PSRRI 99%er eof i nvol ved, the aqueous phase - -
ai , ways' @ént ai msPisnyakl ¥ hravrc )30 okeltcerideWher e t he pol ynerizati on ned~. um |
conprises tw gesyénhetdndiibithasaonidae | atter may, fox exanple, be 17
Sept enmber . 2003 _1g éﬁe ez~t %h tkhei':] Sﬂge phase ot her than the aqueous phase
represents ~. Y0 50% DY VoIt i T h&P4§dé68¢ phase. The aqueous phase nay
conpri se at 1 dastydiedodrcadwhaylndiciedaschlbo@ideor eveh at | east 60% or
even at | east pg0rylnf¥kelatattadegast 80% by wei ght of water,
30 .. n-methylallyln_ickel p'ropidnate;
. N-cyclooctenylnickel octoate;
. n—c:yclooctenylnickel-methoxylate; and
- T-allylnickel ethoxylate. | ,
. A;though ‘;he_ halides (B2) above probabl'y exist
35 independently in the form of dimers, for clarity of the
present description they are mentioned in the form of
monomeric species. ‘



The, aqueous phase may conprise, ~-in.d~, ssolved form 1ageptembgazotiic
conpound whi ch .coul d be an-al cohol or"a ketone or a . diol suchi, as a

gl ycol; for exanpJ. e ethylene glycol, or ~{,~propaned|ol of butanediol.
Thi s "organi ¢ compound may have 10 the function of i ncreasing the solublllty
in th.e aqueous phase of the olefz,n to be polynerized. . The :

pol ymeri zati . ox~ nediumis preferably stirred: "The stirring is preferably
enough to d~atxi.bute the various phases %nlforn1y its. the reactor. At

| east. one di spexs~, z~ %%7gent carl be added to the polynerizat~. on medi um

. Such a d~.sper'sa. x~g B¥geWdYne9~t ~ §KFRUS cOFar DigEeliscePTRndhe. (B3) .

pol ymerizati orrteidinumagoiger maele. of>:|1iquid , organic phase, .in wh~ ch.

case ~i~t help d.wWiquid organic phase in the form of
droplets surroghéﬂépfgﬂﬁhﬁﬁhgﬁéont|nuous aqueous phase. I n . thir's~case, since
the constltuen#§i¥%ym§W@31@Bﬂ Rd¢&eBéen mainly dissolved i,n the .liquid

or gani ¢ phase, bhbammﬁgﬂﬁMMyaahzc&kz ;tales place mainly in t he droplets the . -

latter generalké§Qey¥%g §lgggﬂg gﬁgeter ' of between. 100 ~~.~m and 3

m.ll,izheters gént may be ox~e o~f t'hose .known to
have this funcﬁhﬂiﬂﬂﬂﬁﬂiqm§xenwéﬁnlé ghpl.e, a pol yvinyl al cohol, methy

cell ul ose, nyayyyyuﬁ_metmagqbuﬂickgn|ugﬁd sul f ate, hydroxyapata te, .
: nagne5|un15|lkpa gf trlgelg # g z gtﬁ lor a conbi nati on of ~several . of -
SnEectan T RAGTRRTLR,

these dlsperS|ng agent may beintroduced into the
polynerlzh@lon nedi um Erefepabdyl0ohe ompsingmtt swi(Bh pREpER) -axe Py swatter
used. ﬁnd ]E)refler ablb)anftsoeugn Qha% tﬁe&%@el’@i@*ﬂtid&d&(%em@ﬂ ﬂa&gtdﬁqu d
we~, ght of,, er._us eas en n be adde
to the polyn§$%2afgo§ S |& 07 Tﬂgrg 8r8$ nﬁys%e ?3?6% %@ént isin
particul ar reconnendedT%ﬁe#thqCQ;OﬂeEhexEGeﬁﬁat nmeq@ﬂqmmwlia@leﬂ leads

t.o a latex, pibaksiss £be slaa ;Bénﬁﬁbrlzlah%epb@naeua&@@ drde ensanh] Q0khe

. polymer. p tlcles haV|n$ ﬂb I - avera dlanete | ess, than 7
micromet et BRACGoPSFt i of e& bEF %Eef qWI?ﬁe %ﬁi&ﬁ% BRg¥&, ~viftn dan -
emul si fy~, ngdag@ﬁﬂngsmagedm it is not.~generally necessary for the. o

pol yaeri zation 5 nedi um:eraemgaw orfe ParePe¥sh Aty ;ﬁ%ﬁgrrecﬁén%)ﬂiﬁiant .
exanpl e of an IS| ss1b to use any one .of the

known ' surfac?gnt éFﬁg ?ﬁ§9rdﬁﬁgaﬁ?oﬁﬁ% ‘ﬁ ?ﬁ?ﬁﬁ% ox 'even ca't~.onic~. '
I'n particulary it in~g pdsskbfeepo ehdosef tiie-amrissilftyiend sadént ahdorfB) , .~

ani., ona, c20-10° agenhs.caucaras lzt:hes@p@l&wn orlrpotaa}ssuw@r%al £810knkat t ¥yaci ds,

in partlcular sodi, u urat.e St eax Inltate sodlum_"'
ol eate, the nixed" Qg%Pnggdoﬁé qﬁ#ﬁ%fr,fl BEBSS?BHFg%dL F-TPRFEYE-
alcohdl especialK?ggehEﬁnW%EDryhsurﬁaftﬂomrmﬁxﬂuMQﬂnandM’ pot assi um sal ts

of 15 sul f osucci.nizg Sséé*é@nd té&pﬁ,O@lhereréfmt@ﬁSdl&m&?é k¥e~@htroduced,
~al . kyl , ary, | su~. Egr ~iC.: cul ar, so

dodecyl berizen' esul $nat gHmFﬁiéa§68Pu%F%%nﬁo§§§ﬁﬁnﬁ of t Gepperature
nmonosul f o%at es Ofbﬁ§W§?nnﬁnégﬁy§@plGGSPIQfQEVthfPQhWQQMIbﬁl@nQU25§C§antS
such as’ the produgha aefatbscaeagtddnued halswman %tfhWr%erlO)(sbdQO@nQar,

aIkyIptlenoIs 2t _is_of our se_pOssi. bI use m xtures of such
surfactants, xhe 8ﬁﬁF§Fa$ yiz ﬁoﬁ i g%ngg;a nt xoduced into the

pol ynmeri 2ati on nedi um &g mpdtgaled byomerghhempDhSteS@entStoAl anﬁe(ﬁelght S
of . water, aﬁﬂeprﬂﬁ@f@&ic‘/eér(iﬁ‘ Oa 018 dKe 158 b 14andRisghtmad 40 R@IARCt okO~t he

wei ght of uch .a oces co risi | si.f g agent ..and a
1i quid-ordy F ﬁﬁsge gFﬂcegéhea% ég%égi%iﬁ%twefé % &%egﬁalnly
beendlssolved in said thunde@tg@@ﬂyepmas@,whrckumhs~c¢mx£itm§nwmnwhn of

emul sifying egenkp,r éﬁegfcﬁﬂwtc?rfotrhéﬁe?*@lrs{:h@t&g;'i[é Caalsorfbeﬁkl eom atible
concent xat a. on xnexi zati n t-ak eiﬁg ace in the |1 an|§
pm

phase droplet’%th ﬁ%?c%?e 51*& RayBr &’ aﬂ“Hléﬂéﬂ@ﬁ’Bﬁ QXB@P &n°
-and 1 000 psauch anaventshemantebhemamhbehmgeae&ﬁlaly bhveeaconpatﬂbhﬁeter
of Dbetweess 1,,Aapomeher po@%erigﬁtﬂéii‘o”@’ferélffﬁqgh Br &Qﬁgﬁét%flﬁém | ar

to 35 the process call ed “fadi cal emul sion pol yner i za i on" 2. exce
‘does not i nv6RYBLY8dPcal P . PRREACUAAR STRHUTSLEGH ocddPh aFHéfCOﬁ%%H%?E??on of
emul si fyi ng ajtoycilsci nrindeasethat ilchehyatatayieoext enternf ashei pobyvenézat i on

taking placepzp,hle pentane, hexane, heptane, isododecane, c¢yclohexane,



17 Septenber 200:5 1. micelles is increased, . pronot~..ng_the, for i.on of
a latex at the end of polynerizata,on. Wen'in this. case"qg qp&?i?%e%f)gani o
phase is present and when the anount of enuisifxi.ng agent, is.such that '
all the liquid organ~.c phase is present .5 in the nmicelles, the process
is 'simlar to the process called "xadical mcroenulsion. polynerization", .
except that. the~pol ynerisation does not i,z~vo~ve radicals... , where, the
pol ynmeri zat'i on. medi um conpri ses a |iquid.1®x, ganic. base and an enul sifying"
agent, a.t is possible to add 10 a cosurfactant fro the tttedi.um as '
happens for tHEHISREICat | ometrlgtlessdoiaxanari ni emd Ak RUGhdbtane '
cosur f act ant tgenesrad | Yo haso-a: 8l 10~ g a=~dViend t ~. .of less than"1 x~
7,0-3 ol pergljder. at 20 C.ﬂéji{c% ap%%asu)%glaecntéa%% % ,mfléft'.u’éﬁa | Npe
hexadecane or-ce.tyl.ér|pc6‘ﬁos.' It zr~ay be 15 present at 'up to 10~, by :
wezght . wi th respect, t hehéneetgholvéntmtos eBandopxehexablst i d@ i GOl = .
t he. mass .Bf aemjl(@i)f)fia@rg'bég'@%nﬁ:?ciéﬂagrogi.tpgr&?éur~Eact ant xanges fromO0:5
to 2. The presence of i s cosurfactant. nakeS it possible, also~by neans o; -
~ enough shearing of th&°mEARGMONt B1E6HARNOEr EpRepsoREsef atkheridigyi o =
organi ¢ phasé&hef Ursattibanmaey. consistand RROBRLAA i ENRbOLAR Lan g .2 atex

at the end ofy | {-zatki ' heaxi e, for exanpl e s't?elt'
obt ai ned by %gia'?(r) aggﬁ%kdzﬁ ?ﬂ%ﬁ@é’é‘% zgihgg‘&ch!%‘?%"% &&&gﬁr’%t ughdeh t he
U-.traturax or Brax®80B°tg st cieates bi)weidite habehdpatker bakieG 25

szze . (<PQUnybef aduearoppbtsei snabt bai namh ~ofly’ rﬂi'lﬁii@”pf?%sec%‘%i ayed .
bol yrer zat | op or oenesai ey SEadiEs, 0L TUBRL RodSidensuscet Lkbe
latte r can, gﬁ?géég??éﬁ? 6B r eREveB) by Sdasoriat itdvis 3@$¢,hfe"c}]ne'om2e38ure
accordi ng t o"@¥iecompehse on 1ispdisd tarqligmphapar.ti cl es whosedi aneter. may .
range' ' from 10 nanonefgs -sc&qééng'}%éjfg@t SESy VWere the polynerization
conpr i seg zan, emul si f(ﬁh agent, a laftex is BB?aFﬁé‘EF},&Pep.ﬁe_(é\ﬁd gt . thee .
pol yrer i Zat i oh-35. TV odfS | Prafergbdsenbetutean 6riil shiyiogo ageatd the'

| dt ex possi bl80 cortldimsl pant Letes HAVEdI .o CRGANEN ot 801?8%{.@55‘5% :
settling andnd @g}g-slggtqgﬁitra{g)e LR c&g(eryigutta . 17 Sept enber b Tg oo
?‘]ep.ar ation, geothee%la .Itlegl@éa.fpi S?tlr a '(léO%ZJQIﬁ SO ]4_5}5 tlpé?]e‘fﬁfVe_ tRoF PeFTaL LY es

ot formng part o, f-rh BRI ¢! yrddilratli orrcbnteti ehsso narwby. t he
anount of ingxedi.entshen tmsoqzssﬁsyrreaictcls@ﬁdmg ne@bgrrtﬁgd tgggeg@gtroﬁe SItQL ,
convers JdNA~S 18855 5Nt Qrs 4 e, adapted so th~, e '
| at ex h!agn,(a@%ensol |gsyr ccga?ftrelr?fi trogl,r%g_il?llgg r%%%?lgg¥°§8hgﬁgpby weight. ' . The
~ ol efin intended ~ td pé PN | $tepi nthedgosdtitthnesough. sirid ri ng
of the pol y_rf@_ﬂi E@P’ll br b@ougdi:umntbot_gﬁgmlpei@_{ igar&mg)tr@}gii g_sforlqlggi g to 10
Gaseous {or py. danerdi Faobe PPaoshve: (o of oG  ThS Bt yifbr PRGORER b0
Lemper at ur 'e%ﬁaﬁ‘&“bﬁt&ésuP5§feﬁéP§Ybeén 30ngeeandd &bole. minutds, ~befere only
et hyl ene? . §hgalry meiri tzeiucta dii ghintensihy paaseithWrene, horppol v =, S
obt ai ned. TpeepehyRBETA za,_;gectp Afscetpyl gri e.v(\af--.th'at | east o%’e or?nlzeéfli.sn
ot her than é@{nhél gne I eg s 10 the sgr oguct on o &9 O\REF-dHhsiat’y éfRyltene
pol yner t haf theXdbodenméit i HnEaTRLIghLaRNSift YPgioteast h9l end HADD) yaer. 20
Dep, endi ncj PBRtiAelampbatweandl® hend ype' ©f the conmonomer (s) - of ethyl ene,
it-is therefore poss~pRbecb0sppiain @ pighsdensity 'ethylene ..~ .

—(hi = . _ . _ .. ; 3 . £ d o

ot e et ey T b £ M e anatin o
conononer, fepanadehsitiy @b midndanei m'd)é@&'nébo%gegééﬁ%88'3}{?&@&3”9) . As
i's conmon pg@@tig@téprbg}g%loﬁgfdpoéyners the term"hig hens..g{‘é _feans a
density greater than. 0.9.20, ned unf der¥2eh3F Heakst theam the@ehd? 1§/ ranges
from 0.925 1’ &7 YO HIftF I'wersitty Tedhs that . the density. is |ess than
30.0.925. T he pol yneri zat pessiBY et heT@{Y R ’th%agoné‘idé‘é@for? 24 L east
one ol efisn, (of iné s,s\%(ﬁérgy Lo a,polymer . conprising poly

f
merl ze_dh unrt's of at
| east one 0J. ¢ ot her U~a. s I8P pfoPYREFI 2&d hrovfohdre i ¥zaticwssary. .

In , ledlun comprising a liquid aqueous phase from:
- saturated "aliphatic hydrocarbons, saturated alicyclic
hydrocarbons, aromatic hydrocarbons and mixtures




35 particular, if at |east one olefin is ethylené, a |at®eSegbmber 2003

an, et hyl ene. poI ymer can be obtai ned, The process. according to the,
invent~.on may therefore ~. ead to a latex of a hi gh-density ethyl ene - '
pol yrer 17 Sept enber 20Ua 16 or to a latex of a nediumder~si.ty ethylene
pol ymer, or even of a |lowdensity ethyl ene pol yner. W|th| n .the scope of

t he pxesen,t patent appli catl on, the term pol ynex nust 'be taken inits
general 5 sense, such that, i,t covers hoAdpol yrrers, copo' l'yzn-rs,

i nterpolyners and %I ends The .t exm pol yznexi zat i on nust al so be
taken in an equi vaI en eﬁghe R Pl o £ToB 1 50N EaANGs Hutsinale p ettt af
the a~-olefiris . haxagesfins hemrdanen rraylbedﬁad@a@xfe et hy < &0, h BLARM ene,

ot eon ener 1, o R sEp e TN AR et ﬁl&’@\ﬁi% T Sesiesra.ns

1, 9- hexadi ene, 1,9- dica iene, l-octe
such, a-s O'%/cl ohexER&EUCHRe SEED Bf‘xbl@ﬁev nRara- &Ylésroelmdiuaieg mikhere of
corrpounds f or hhkae Cebmtblits 2 and- G where n i's an i nteger ranging

fxozn 2 to 20,._and r di ca vvh~ ch can be chosen. fromthe

following . lis t& i SQE%@@gH ﬁeo?" vppsizapkely, copdphions, seepaN)

3;, Si(0ns3, ,V\/nere 1Te’F‘s iz nyHrekdr Bewmy adi'c@llevﬂﬂmﬂ,ngsﬁcbmak tproggleaebon

atons. Mention is badenen pestduall ¥y Oq-gngqm}gses gﬁtgﬂgre ?‘[’ ﬁﬂégtgge
on

olefin is ethyJd. eng The ess, _accordin e Inven
carxa, ed qut in bat Che nes semglcg:%?ltl ntidus| Vv’ g %%%‘gle’heuousily, ~esagaenew ng

e~sanp-. es |Ilustr3a'tje3'ttfﬁt1|'ﬁ?r%%<é9rﬁ 4nfvenbionycip f Rolit L heeyes—2j 5+ diage, t he
scope, thereof. zmikb mi)etaﬁ:@(amﬁzeﬁ)f t he fol |l owi ng abbreviations have been

used: weight-average u oI di s Sit wei ght - ~avexage
J ge myaeubg Ha delu p J1d %iﬂﬁQLy gcho%en from J

~nol ecul ax, %]?F%?Tgier S avera
hol yreri . zat i hyP&HBIBO fo@ZeﬁﬁmDLetolajemenaaﬁcﬁﬁohgcﬁf @xadiol,
((a?do- ~ﬁ 3I5b|<3:>n{1:2ﬂmﬂ1@9 yea&boayém@le ' SpEbon. 5atomsf $RETS hat
Xx~i phenykp e c ep ene i gan a
is a concgntrat on '}?{J %3 )e%%ﬁp?fne 9’\/\£¥ i% %%é%o‘; PEEWDO SUFh aSehl Beck
tubefl n a ni ter“i?d‘liﬂ—fa 5ﬁéwé1re$wam oromidyangs &ﬂdﬂasﬁers)fcdnqiﬂeélﬁa nd 56 -
ng of bis (|,fcb cyghmplépdimony! ntgkql5, S ce ti
Sept enber 20Q3 .1, %1% 9 EWM ﬁ{,ﬂt were pl a:égﬂﬁ%%ﬁaagc&%d %53 é)%thl%cfﬁ:k
t ube (SoJ.ution £5 oI QEneinYh AGRtats o matdwl Romd-aenl of
Solution 1, that~is a WPeEel /Ehganeohpherizattian ofmediumer echpriniewduged . at
anmbi ent- té@rpelqa!leome phasesSdulle_mg/ tihat ?o@ymé—rlié%f&n m?:trﬂal oﬁ%te(}rlzaft' Led
Wih A SUirrgbail SoRELIANSN oo G SRS o5 And SUTXS, 7
rpm ~ The reacfi on ~xt Uxe “Was o alfb‘bqouast Q%Sa‘?r . §Pég nPésteat '
65 ' C for ~$8PRiAGEBY. 1P~ thet hydda wasolymer | atdednged Seomh hatthtehere a
was an absol pbéypeessatéonhp . tahiﬁ rg@ctaqrsoofc MSQJ hedgggﬁa%g §
S

const ant thr t I i zat i ans a coht1 nuo
et h~J, ene, J ?H%ﬁg&%e%g Pé) Jf the’ S % ¥° polymerlzed, at least One
her gaseous phase ard/or one other liquid phase If an

olefin to be polymerized is liquld under the conditions of -
temperature and pressure of the polymerization, this olefln'
will be able to be part of a ligquid organic phase distinct
| from the lquld agqueous phase. Such a liquid organic phase
30 may also comprlse -an organlc solvent, .SuCh as 'those
indicated above, of said olefin. '

The constituents of any llquid organic phase are
suff1c1ently insoluble - in water such that, given the
quantity thereof 1nvolved the agueous phase always contains

35 more than 30% water.

Where the polymerlzatlon medlum comprises two

distinct liquid phases, the latter may, for example, be



After one hour of polynerizat~.on, 86 g of |5~polyethyl engeptbidbr 2603

productivity of 8.8 x 7,06 g of. ~.' polyner/nole of |igand, were
recovered. ~. The polyethylene had the . fo~.~, oming ' characteristics : ~

Mv = 35 600 g/nmol: 20. M~ M ~ 10.2; . . ' Melt~. ng point (measured ,
by DSC -- Differential Scanning Calorinetry) -- 129. 4 '~C EX1~MPLE 2:

Pol Srneri zati pn of pxopvlene S~. nl of toluene and 86 ng of exo, endo-2v,
3~ba. s25 [ 2- nethoxycarbonyl 2-(tr,iphenylghosphor :

anyl i dene) acet bi cycl Q[2.2.1] hept-5-ene ligand, that i.s a .:
concentrati of ezn Ut that : ther ehpsacetheri nthan20therl aGebbeschhwke,

~.n a n|trogeepa’em&phenetbsgbytb nvgi 37, e anal 101 ng of
bi s ( 1, 530 cycl ooct a&lhen)él }Jnl dkgl um Of| t]hem (ﬁ{:eﬁ{g gjt%%on ‘of 2.6
~tmol / L, were placed zz= 39&88 ﬁdpﬁ‘ééenﬁ‘aste@et@db ket udPdn o)

~ , 500 ml o&VePolatede&asto &ﬂ%,ofoxs@lmmlzbaww eyl «f &@éwtg@nlgasrthat

~, S a nickel Fbekgand gokArat aléQs©f g Ga %y Wl%l'l‘?tS JAtjqedyced at anbient’
ta~, reactor, f~.tted wth a

t enpe. rat u~r e successi,ve\]aﬁl i nto %ﬁ‘é

stirrer ~.n a nitrogen 2ht EGER ’Eéb c?f@ra‘tsrﬁ)sﬁﬁ’eﬁléséndlvedv\fohm, |

stirring. at ?Bm&%é%lctmpoumhmcmcmn}d%mraﬂn waa-omeno&eat ket8helorbar

ni trogen andaadi63 sueH t Pl s then |
s-& §l38o1, mreey %§<rarengle %t)ﬁ&r}%?x rhé/a%q . OF 5

i ntroduced s ute p Sur €

bar. The pr eéréﬁﬁméjsoieﬁf EﬂﬁéPﬁﬂ%Q hr Sbgﬁoefgﬁﬁécpeloy\mﬂmcizamasonh@ye

meazas oftla theoAtinchdions ofeethafegmingpritpy | e6BubNL Dt § henr aagt of ueous-
~ After ~ p10aee hoprtipf &ngj}ﬂ'rq-!d 3l Qﬁe’m%ﬂgl I ow sh. 10 sol utip

recover ed Whl ch, after_evapo~' ation, . "g-of a polyner- haV| ng t he
appear ance of a ~gxeasg’ @Ym%i&ﬁretqwmeﬁ:ms 1(? PoefGhlw-dtirred.

pol ymer / mo~, T §t%igerich iMvprede@dbly/ mnbugh tMMMERKLES e varides
mel ting poi rpha(ggaéasmleg; gq;) t\;\@s rl_%%tg EXAMPLE 3: Copol vzner~zat| on of

ethylene nd prgpvl en t ol uene and 91. ng of exo,
endo. - % bi s-[2~zn. ét[ ﬁ&afgﬁ,on&gﬁ;pegsing agent car be added to the
(trip, h ex~3ﬂﬂ5‘hﬂl’s€rmcﬁeamdn deediiamet y§hdh cycl aﬁzparglkgpta é,e@e Ad@and, that

Is a 20 con tadd 1t ¢e & / Iac 0 Schl enck
tube, 1. ciﬁ% rqiﬂcg at r?osS%gr wH?é F}‘?l%ﬁ@eﬂr agtforbm Bkl Ctoﬁﬁplféﬁ@%nd
132 of bi%s ¢ RSPy | il (RACD chge i Aedpmcent cdispersef 5. 3

ESS' Hﬂ thelssullﬂ éeeggga;gngom%m tﬁﬁhg@ﬂﬁ‘i ﬁﬁ tdil%f iétts( §%|r'£§> n%cﬁ) C
020t B n®us0zHL5HQH 9 e, Since’ 'S
a.ni.ckel /1a.gand, quar %%IO Fé % g ghaQQ a, Q~tﬂ&ﬁuﬁﬁ?%ﬂ ﬁﬁﬁ?%nﬁhe '
t enper at ure cSiEEdds SIVESy r)lté”‘é1 |(IB'[) haiter Bﬁeneeemly fassedveilt hnatsel rrer,
in a nitrogdidvdd sressphepkasad whefpdﬂyﬂéﬁﬂﬁ}ﬁﬂanEQke%p%HaEQemaEQQSI'On
m xture wasibhenekapipsitd, hate Nakh@yepeADth ol A gas
m xture of. gg/ggtggh ﬁ@g/gmogé ene y %assa Eﬁ%} 9 ntpgaﬁcgaaQSt?ﬁat the’
absol ute_presstre i dct ofd - The pressure was kept
const ant2 hr oughout The dispersing agent may be one of those known to
have this function, such as, . for example, a polyvmnyl
alcohol,: methylcellulose, a gelatine, ~ kaolin, barium
sulfate, - hydroxyapatite, magnesium silicate, tricalcium
phosphate, or. a comblnatlon of several of these dlsper51ng
30 agents. o
_ The dispersing agent may be introduced into the
polymerization medium at up to 10%¢ by welght with respect to
the water used and preferably from 0.01% to 5% by weight
with respect to the welght of water used. '
35 - * At least one emulsifying agent can be added to the
polymerization mediunm. The use of such an emulsifying agent
is in particular recommended when it is desired that the

polymerJ.zatlon le.ads to a latex, that is to say to an



17 Septer~i ber 2003 19 the~pol ynmexi zati on by nmeans of alzTe#aitemyeusodieed of

t he 80720 by nmass ethyl ene/ propyl ene~m xture into tt~. e reactor. A-tex' one.
hour of polynerization, 92 g of a. polyner having the appearance .of a
grease was recovered.:. The 5 product|V|ty was 9. 9~ x 10 6 g of

pol ymer/znol ~ of ligand. .. ~ 9 166 g/nmo~, , ~MV M = ~2.9: Tnfrared
anal ysis of the product i ndi cat es an i.z~corporation~of propylene. not

exceedi ng 5~. 10 EX. A, MPT~E 4: Enul si on cpaol yneri zatidn of ethvlez~ and .
.propylene 1.5 1 of de~, onized water, through whzCh nitrogen had ' bubbl ed .
fﬁr 2~, h, wassembheér odgcmblyme:r aé;arz;lcaesl ﬁﬁbhﬁgﬁfk tﬁ@%egﬁgvgyggg ]
tlswatervve I 5300 Schd. enc tubé wt
6 g of sodium Faur ? u??atle&;t SL%I)FE‘h @Eﬁg%ggatﬁfthsﬁlltdr R ke Rearg. 3
m of i exade@hﬁ%e%?‘é Jcrhe‘-meaéaéGOU?héh%%t ditten ¢t eslsefyndgSabbrnckst ube
wer e reintrodused, Iﬂt01§hﬁoE|§§hekﬂbﬁy §§te£@hﬁy £0e X9 polymerization '

endo- 2~, 3- tysx[lg?{[@rﬁhgg(yé&)&pﬁw ctl:LsEPe tr| en Iphosphoranyll dene)

acetyl'] b~.cyc Tand , 263, ng of bis (cis,
cz,s-1, 5 ‘cycl ooct adi en&y ‘Fﬁ!(;k@f e*#mqﬂeﬂ/\de‘{ a‘mrew-(ltsnaﬁyzus; agera; ckit /1 gand

mol ar ratio cpéssﬂale)cweneel ahyo@u@e@ﬁ Hhe o0 dUr R HRK tWhe e

foll db ~ df 1
Lol oved by, PRepingah RS bE e S (ensle et o L e

ptias~e., Thelthit eosmidlecndp dhomsgethzednussifying agemttf:o:geranlonlc
at mospher @0 ba/géiﬁtas'l%xﬁh AR bhbr 3581 @ Jw%&%@sa% £ai s offfg&\lééga 5' 00

revol uti ons pgr m.nut The m nj.enul si on. obt a~, ned was introd a6

1 netal’ 30 reactd’r Ctuel(f]i/\n tsl? ec QHFEE‘F st FPT e anthF @Mt e - P WThe
reactor was m%\h@d‘-aeﬁefz il alesie btye nassect byl ates podpytoeriemi o ur e;

az~d its temestddymasida,ofeth t AR \C Witdbll ”'ék%e%tlafi‘igzeres"%% ons

per m nute: t.he .t erature had reached 6S C, eth pressure
was 35 rai se\ﬁr%qp yZlosublfeang)e(nd &5t cSRSEERL - fOF 1 [?1%1&?551“"17 %&t%er"fzoos
~Tk~e t enpér AW sHes ittien fetiared tthe20s@awd the potastdnmwasalts -

progr essi vel wﬂ%@l&ﬁﬁ}eﬁs@l’%nig i né’é:@és 29. 319" ofy QPEXHgfLar’ ~ tslg% anrm
of a di spersk_fcgzl t}l e&% 3 was ..ecovere lt

po~, nt ‘'~ 6lw the ecov 5?%?6‘& &t \ﬂ/&g EBECSOdlum 8T POT?SSéHF‘eﬁ@éftSZOOS
22 - the R2, H-2mopgsulRfona®es and Rathadinensgiycehidés axer-, eesrrt ifaam or

di fferent, amrﬁbnﬁ.%ensJﬂfHE‘dédt%arsuéH %h@tﬁe ObrSdults C5 aH‘x)é' s %)‘?.Jt%' S
and . ary el xad ent radi ca (e

C
| east ; ong nl™. e AT %W c?l}é:‘s%% F?Sma k‘ﬁ?hﬁf’ekér @(Frrp‘lsex‘ég wWeUEFea
zero oxi.dati W5§tl§>tl@ tehiusle miatnepseséntech dHyrfdetgeneral foxnul.a ( Tz y

The emulsifying agent can be introduced into the

. polymerization medium at up to 10% by weight with respect to

. the weight of water, .and preferably from O 01% to 5% by
25 weight with respect to the weight of water.

In such a process comprlslng an emu151fy1ng agent
and a'liquld organic phase, since the constituents (A) and.
(B) have mainly been -dissolved in said liduid_organic phase,
and since the amount of emﬁlsifying agent is greater than

30  the critical mlcelle concentration, the polymerization takes
place in the liquid organic phase droplets, whlch generally'
have a mean diameteér of between 1 M and-1 000 wm, and in
the micelles which generally have a mean diameter of between

1 nanometer and 100 nanometers. Such a process is similarlto

35 the process called “radical emulsion polymerization”, except
that it does not involve radicalsﬂ When, in such a process,
the goncent;ation-of emulsifying agent is increased, the

 relative extent of the polymerization taking place -in the



10. ~' ~, . RACH~N (Il) CH1s ~v . . ~R. . each
represent. .independently a 20 ~ hydrogen atom ox a ||n22féewF5W gaﬁb
cycl ~, ¢ aIkyI -radical or aryl, aryl al kyl ~- ox. al kyl aryl. x' adi cal, which
may have .up' to 8 ~ carbon atoms,, it being 'also poss~, bJ.e for Ra and Bb
to fornn together a dival ent aliphatic group of 2 to 1.0 carbon atons 25 '
~ and be abl e to~have up t~o three ol efinic double bonds as' the only

car bon-car bon- unsat urated groups; (B2 ) 5a|,~|y|nicke|s, , Wiich , axe
.represented by th& general fornula (1zl): 17 Sept enmber SUB 23 Rc - Rd
. C. /%5 Z i.n

L e ptehites 16 anbkekpld g %&“wshfgﬁfga&aen?%caﬁ &

R
different, %@ech‘c’)%‘én q&ﬁ?ﬁ%?ﬁbéﬁtlw n@Ben, beardtied orseycti dla]uktw
rad. Lcal s~ andganyi, paegkalikybrexeat kyh@rytenl kheadineaing, JFavhmg sUfF LB
car bon atO”Eagenkhgsd%hkgdt%&@eﬁlﬁeQﬁgsﬁgﬁu&QEOE|§Ctéonh~de|Ocal'%%%'On on
the three gontiguous car an*RESoP RIS a8 BAPS Ry
al so form>owifth Hi§¢ MReepdes, e RPrefFesy dad-similam dovatlent pabkese

group haV|ngch&@eﬁZ“tadieaaamh@&oahgmsﬁ?gdpabgﬁgigzQ@Y@nUFkgggégFgggagr an
gﬂk:LBSHCoggggkgﬁggggér%%ggiaézﬁﬁgénﬁ cﬁn%?ﬁY%né?%Zﬁﬁ ) .ni ckel type which
axe represented by thewgéﬁér%he1pﬂﬁﬁm%§leﬁvyon me¢¢m¢kﬁ°ﬂﬁtldﬁs A *iquid. . 3
0 ~~\\ . . Regani€ badk andLdrmr eR%isﬁ'fYanCa‘géth‘ fit 3. s sRB1RILB ada
10 a cosurfactant ,to the medlum, as happens for the
polymerization processes in a miniemulsion. Such a
cosurfactant generally has a solubility  in water of 1less
than 1 x 107 =3 ol per liter at 20°C. Such a cosurfactant-
may, for.example, be hexadecane or cetyl alcohol. It may be
15 present at up to 10% by welght with respect to the weight of
water and preferably the ratio of the mass of emulsifying
agent to that of the cosurfactant ranges from 0.5 to 2. The
presence of this cosurfactant makes it p0551ble also by
means of enough shearing of the medium,. to obtain droplets
20 of the liquid organic phase of less than 1 pm and promotes:
the formation of "a latex at the end of polymerization.
Enéugh shearing may,. for example, be obtained by ultrasound -
oxr by_a'homogenizer (such as an apparatus of. the Ultraturax -
. oxr Diax 600 type from ‘Heidolph). 'Once the characteristic
25 size (<1 Hm) of the drOplets is obtalned stirring can be
' contlnued with less vigorous shearing, of the type of -
shearing used for sSuspension polymerlzatlon processes.
Where an organic solvent has been used the latter'
- car, if. de51red be removed by evaporation. . _
30 . The process according to the invention leads to
polymer  particles whose - diameter may range from
10 nanometers to 5 millimeters. '
Where the polymerization comprlses an emulsifying
_ agent, a latex is obtained. At the end of the polymerization
35 carried out in the presence of an emulsifying agent, the-
latex possibly contains particles having a. tendency to
separate by settling and it may be desirable to. carry out a



17 September 2003 Z9 . in wh~.ch: -- the radicals-RC t 0i7RgeptembeRoo3t 0 Rg~

, which are . .. identical or different,, are chosen from hydrogen,

li near; branched .ox cyclic alkyl, radiCal.s and 5 aryI. aryl al kyJ. or

al kylaryl rad7.cal,s having up to 8 carbon. atons - 'the dotted

l'i nesrepresent the electron ,. .; . delocalization .on the three
contiguous. carbon . ' . atoms; '. ~.0 ~ - a radrcal Rc ox , Rd also ~ able
to fo.xzn, with a ,. , radical Re or R~ 0d5Rg, a dival ent al kene group

havi ng from2 to 10 carbon atons.and~ able to have up to~three olefinic
doubl e bonds; S€PRratiga. €ar ®eample Ry~ fillswashbbs,t sof @s mo werdve thoke

radi cal Re.~ @nrRﬁcie@xn8g~forﬁlggv$g§@togj$ﬁgmaégé&¢)haV|ng from2 to 10

carbon. atonms. and abl e ho have UE ee. ol efa.nic double bonds. 2 - The
catal yti c system as. cl & éFﬁFl?P ERRALET RS, ZBANPAYL KB, ameunt

formula (1) , ©R &ﬁ@rEdl&néSZQHSep&r@pédmbyazateonededahm ahdn&hblabgéee
t oget her - bys CQ\fa|c©ﬂtver@E.onC@Qr ﬁkbﬂ@in@r QHBQSa pol sr; m§?r gh ?E%fiy
- ze

system as cla e t er ~of cl al np, : racter
formula (1), ltﬁ‘ggmkﬁ mllJ?n Atnbas %fs%& t\ﬁé’énrﬁnaﬁﬂlgE Xioms Of ﬂoﬁp35t06 40.
25 . . 4 ~ TthCH?aghytlc system as’ c7. alned in either of claims 1 to 2,

characteri2ed ~ rz thatThén farmha ( S +q gROS
di val ent hydroc %dl cals co rgf}ésﬁtendrggm to %E eip ]‘;%9%% Ze%t ol’]hf
and . 30' ~. Ece er YRyl a i rmgm/npéh fhe bROAMBSriEatagn 5

. The cat aIJyQ i medyBMem &l aemedpaen ostElwfim) ai BEndihg 9, f,@ds}ar aqtex~¢ged

in that the | 100000 PévdaedRs - pér|ﬁ1dﬂ@gprﬁ%%509%?187ma&23 angmﬁngegh ;Sl

structures: 17 §e L&nber 200a
1I01d or gasegns for(xq,a)dependp;ﬁg gaolga@hpﬁlqgl~state@/ "0

Ph - Q CY
.. OB ?he}ﬁblymérnﬂa&nenﬁtampeﬁ@tm&ésEedﬁ p@ebbﬁ&@é ﬂaﬁ@
2 1 ) hept Z/BQQn l?gﬁgat&@Jabog%(CHz ) 9- or - (CH2 ) 8-; 0, O
' - .R - |
lr}) . ere only ethylene is polymérized, a high- denSlty

polyethylene homopolymer is obtained. The polymerization of
ethylene with at least one olefin other than ethylene leads
to the production of a lower-density ethylene polymef than -
-the abovementioned high-density polyethylene homopolymer.
.20 Depending'on-the amount and the type of the comonomer(s) of -
ethylene, it is therefore possible to obtain a high-~ den31ty
‘ethylene polymer  (high-density polyethylene), or a medium-
density ethylene polymer (medium—density polyethylene) or
.even, with a high proportion of comonomer, a lowudensity
25 ethylene polymer (low-density polyethylene) |
As is common practice for ethylene polymers, the
term “high dens;ty” meens a - density greater than 0.940,
medium density means that the density ranges from 0.925 to
- - 0.940 and low density means that the density. is less: than
30 0.9%925,
' The polymerization may therefore lead to a latex
of at least one olefin, that is to say to a polymer
'compr131ng polymerlzed units of at least one olefin, with
other unlts of polymerlzed monomer if necessary. . In
35 particular, if at least one olefin is ethylene, a latex of
'ao.ethylenempolymer can be obtained.
: The process. according to the invention ﬁay.
therefore lead to a latex of a high-density ethylene polymer



Ph-P=CC —'i -* Ph~ (zb) Ph “Ph ~ Ph Ph 25 ' wk~eKesSEhte@pees®m s a 5,

6 b~. cxclo 12 . 1] -hept~-2--ene 4 radical: ox ~(CN2)g-:.". .. . Oo0o 30 ~
Ph C- (~, 1'- '“‘) -C. .ih/ ,C~ ~Ph .M i =¢ ~~=1i.-Ph. ., ~
(zc). ,, Ph CHg CH3 Ph . ~5 ' where 1, 1' -F~ repxese~,ts a-1, 1 :
-ferrocenyl ene x-~adi ~aal; az~-d 0 0, ~0 ~r "¢ 0c¢// Ph ~~\ ~. Ph.-- P,
,~ CC=1 ~ Ph (Td) ~5r. . ph "RL ~~ Ph ~ . where ftl represents H ox Ph
or SO3Na,or -C-0-CH3. . . O 17 Septenbek6 2003 26 6 . ..the catalytic

systemas clained in._one of claims 1 to 5, characterized in'that the
ni ckel conpoutd ¥BH hatehcfer medium-dppsity ethglengchobphadi . eneeyen

nickel ( 0 ) o&f. aﬁwiﬁe&(@ﬁa} Q:Qﬁique%Ter%%ﬁL%@kaa (0); and bis (1, 3,

7-octatriene) nicl-~el. The catfal y h systemas clainmed in
one of . claims 1 to 5, JCQr{ET’th 5Perd SFPP% hat°L i khg mEK%FeEBrrpcRﬁfbe%B%
ox (B3) , a mplmatw,grujxmﬁm pfoiqmaanthbb% carkEon it gdilemhi ch

do not have aidife al i AlaH i CASALW Al Lz Gy NARRL - WSS
contains a-: cI osed g/_cl e.. B - The cat&T tlc systpem~as J'ai e lﬁ’l'{‘)n‘l?‘es’of

claims 1, VIRLS | P PRLYARE Jcﬁ’é fit cKBP &emsomRll )(Imliafsl@hoseh
from . 15 mstalngdmlmke:Iakreth dmi de: equivaaéhylgeﬁ&ehlbé@mde,

rt-crotyl x~ |ckel chl ori thyl; C :
zz-et hyl al'l yl ni Ckf chI’Ig% Set (.)f &éﬁﬁ}yéﬂ% g‘l‘%‘gﬁ §ﬁL‘F #nl c‘%%f dbleofmr}jge
~n. - cycl ooct Wy I R %Eeﬁ'schF“&PF&B“ may be made of ~eth Y ene, propylene,

10 cyelopentene, l-hexene,” 3-methyl-1- pentene, 4-methyl~1-~
pentehe, 1,4-hexadiene, 1,9-decadiene, 1- ~octene, l-decene,
‘and ;the cycllc olefins' such -as cyclohexene. The set of
olefins also includes ' the compounds of . formula CHZ—CH—
(CH5) —G where n is an’ 1nteger ranging from 2 teo 20, and G

15 represents a radical which can be chosen from the following
J1list: _ . : : o
-OH, -CHOHCH,0H, =0T, =CF3, -COOT, ~-COOH, —ISi(OH)3;} -
Si(0T)3, where T is a hydrocarbon radical having from 1 to
20 carbon atoms. Mention is made 'in partlcular of the cases

20 where at least one olefin is ethylene. ' '

o " The process. according to the invention may  be
carried out‘in batches, semicontinuously or continuously -
 The following examples 1llustrate the present
. 1nventlon without however llmltlng the scope. thereof In
25 these examples, the following abbreviations have been used

g weight-average molecular mass: M,,
* . polydispersity (welght»average molecular mass/number—

* average mass): M, /M

EXAMPLE 1: Pol;n_nerizatiori of ethylen'e

30 , 42 ml of toluene and 67 mg of exo endo~2, 3-bis(2-
methoxycarbonyl—2—%trlphenylphosphor—
anylidene)acetyl])bicyclo(2.2.1]hept~-5-ene ligand, t,hat‘is a
concentration of 1.9 pmol/ml were placed in a 200 ml
‘Schlenck tube in a nitrogen atmosphere (Solution 1).

35 ' 41.2 ml of toluene and 56 mg of
bis(1l,5-cyclooctadienyl)nickel, that is a concentration of



W . zz--cyclooctad~, eny, | nickel chloride; . . 'rt-cyntvasyptainberodsr oni de;
n-~phenyl al |l yl n. a. ckel chloride; 25 . rc~cycl ohexenyl ni ckel broni de:

n--. cyclododecenylnlcl~el chloride; . ' ' . rt-cyclododecatrienyln"ickel
chloride; . . n-allylnjckeT acetate; . ~ zz-nethy~, aIIyIn~ ckel.
prop~,onate; 30 . x~-cycl oocten~rlnickel octoate; . ,

h- cycl-ooct enyl ni ckel nethoxylate; and . r~-allyl ni ckel ethoz~y|ate .9 -
The catalytic systemas clained in one ofldlains 1 to 8, characterized in
t hat the nickel compound ~35 (B3)_is chosen from . ~ bi.s (zx-a~,lyl, )

ni ckel ; . bgs@n9mgm9%/qkoerﬂ&ﬂplacqﬁsxnmac%ﬁ%%m@lgﬂpcmé|Schlﬁmcseﬁnémber
2003 27 . bls«SoQQtadheayl)nlckel bi.s (zz-cycl ohexeny-~. ) ni ckel ;

n-all yl - n- net hal syl ni ck |s(rr yC |en |ck 0

- The catal ytic systemg)? ]i% ?T%dtcf e &?) h fg‘vsg‘%{ Cgé[é'afd in
that the conp§rdutdopal, aﬁ@aGBysaﬁenpﬂégéﬁﬁlgﬁndamnﬁarsraugh plfal,t Were -
z~icke, | -tosl 1n|t9‘aﬂd€:§h rratara:maién@ ltsentgfétﬂaaﬁ}el as%c%@%)lvel&l mme a
catal ytic sys §1 in cIa|Q%lO' haract.eri zed .in"that th
conponents (A ; 2% ar(%? rﬁeﬁiﬁgﬁht +tﬁﬁ%ﬁﬁﬁﬁi IfKat ihé “ltrogen

ni ckel -t o- | i gakaecphens! aand mttiho tibeingert?2 4R 5Opml2 TheA pracedsnf or
the polynerizgikearefl \als | €asd Qaﬁt%%f I Ba&tﬂft%géﬁnsﬁdofa@ gatal yie
system as defgﬁed 15t'2' one of clains ~. . e process as
clainmed in cl arm"13% *ERaracterized in that:' in a fa, rst step, each of the
constituert® (A) . and (BEthyhénd wze then sioltnddmeed san thadr theakveas, aar e

20 lntrOdUCedaEQBﬁﬁﬁéebYe9§u§ényﬁt@HKHBSHd&or'&ﬂ‘% %a&ea%hgx rEQQSQQe&asmﬁth
t he reaction a se he ol.efin ofefins are

i ntroduced, t 8p%c8f85%a§?ﬁertlhr?élf3 08’2' tﬁlgklp[? Yﬂ'lezf&éaé:t‘*'onattyerfb%ar’h?t upe a -
bet ween 0 andc@obiguang feedaof t ety lexbs ginttee Yhreessmamotcaf. 25 from 1 to 200

bar. . 19. The process agrglai yrd |gogkalg}13pol%§£§fé@%&;ed §8 t?at olhe -
-t 0-

constitue B) a e I nt roduce S)

nol ar ratlr!'b55 ‘% @éﬁ\ﬁ%ﬂ é an& 0,102, PESducEiy ity REs8a8 c?failprgd o Rt

cl ai m 14, ‘chapoaypneximelle ~of lh@ancﬁhewms:tadq:m:ttesl .(A) and (~) are- .

i ntroduced in a nickel - -¥Rel 1 0@ rati betygen 2 a

The pxocess: ashclal d.in, cne g%h§ktggggh§3 t q§%§15 ﬁ%haractgg%ggglzﬁ
that the inerf %?ﬁg‘s’fl%? 1¢¥nhsti tuent s (A) and (B) is chosen: from sat ur at ed
al i phati c hydrocarbons, MgatuBAat 680agimyki i ¢ hydrocar bons,

‘axomati c. hyﬁrocarbons agd/mlxkuq@szthereof

* ' Melting point (measured. by DSC - Differenﬁial
o Scanning Calorimetry) = 129.4° [¢ '

EXAMPLE 2: Polymerization of propylene

51 ml of toluene and 86 mg of ex0, endo-2, 3-bis-
.25 [2 methoxycarbonyl- 2 - (tI?lpk)enyflpI]OSE)hCDr—
' anylldene)acetyl]blcyclo[z 2.1)hept- 5 ene ligand, that is a
. concentration of 2.6 umol/ml, were placed "in ‘a 200 ml
Schlenck tube, in a nitrogen atmosphere (Solution 3). .
| 37.1 ml of toluene and 101 mg of bis(l,5-
30 cyclooctadienyl)nickel, that is a concentration of
2.6 umol/ml, were placed in a second 200 ml Schlenck tube
(S@lutlon 4) . |
500 m1 of toluene, 10 ml of Solutlon 4 and S nml of
- Solution 3, that is a nickel/ligand molar ratio of 9.6, were
35 introduced at ambient - temperature -successively into a
1 liter metal reactor, fitted with a stirrer in a nitrogen



17 Septenber 200 28 17 - xhe process as cla~,~ned in onty. 8éptemdenBso(3 to
16, characteri.zed in that the reaction m xture consi.sts of an organic

medi um 18 -, The process as cla~.ned in clains ,13 to 16, S characterized
in. that ~the reaction. m xture conp~,ises a continuous quuid'aqueous
phase, mhich conpx~, ses nore than 30~ water by weight. . , . ~ . 19 -.The
process as . clainmed in. claim18, . characterized a.n '"that. the aqueous
phase ~.is the only liquid ~, 0 phase. 20 18The process as clained in claim
18, characterlzed ~.n that the m xture conprises an organic liclu~.d -
phase., . 21 atmoppBeppocaRd’ ¥4thl aFhbBring @fe 8P0cizpms Thelsrgadtion
char act er i zedmigtulat wohe sk URePE hklte 1ongani ﬁlt%?é‘@ and GROses" &r ey, -
-, saturated hg%lc hydr ocar bons, saturated-alicyclic hydrocarbons,,.
aronatlchydrocargon d mxtures thereof; 'and 20 . - to the extent that
the pol ymerization condPepilgpsoRegbpne washshehnn initguidthcler rgo atbhef ithere

uneonj ugat esl glagnesn aaﬁsmiﬁturg&é&w&ofm 2 rJQ@t&fO%%SssaSoaCA ai ggd ~ n
one .of clains 18 'to characterl '

nmeri zati on

“medi um 25 co%ﬁsgese Watsﬁ%?%.% ({hmug&‘out ’ég B?br ﬁFoEéssOstY
claimed in cl @aeang2, ofhar acwoatinadusn, febdt dhe pdilypargiyvigrageinta. sthe
present. at . uprb@ct@z.by we~.ght wth respect to the weight of mater 24 -
The process as ckai ned %g clazm 23, 3, 0 har cterlzed in that th

.di spersing agent is presERt &0%. h‘iurtc? ? YRRE HRR 4R h Fes%ﬂ%ctot’lﬁht he
wei ght of Mat é@lHBSOH Wae I}ﬁramdawhwhaﬁfrwlevapwwﬁcm,apmvl&et a @4
characterizedog. Nyt gy Ehhﬁ:p gxqg ~ i ég%% Qﬁﬁprls

i Y, A b s cl.ai ned §§ea's§5

anl erul si fy| n

char act erl zedgfﬂgt‘ﬁﬁtvt‘h% ‘é"i‘ﬁtlostlf)f#)n]go ag?er?t% |p§lléﬁ“\§§e;1ﬁ‘f’ at°f pigane-. 10$ hy

weight,. i,n particul arMat=060941t@/rﬁr$lb y weight, with respect to the .
wei ght of vvater -+ 2.9 %7 /peptegber, 2003 27 - The process as clainmed zn
cJ.aa, m 26, characteriz H iR that the emul sfyln a i S present~at 0.01
to 5~ by welght witl-~re %c"t‘e]t“d“—‘t RO Jfeasuy D§§) waghd 19 fcess as
caa~..nmed zn either of clainms 25 5 to. 27, characterized in that the. -
emul si fying apemipis I e o fULe R ALrkE dt eopihkheal mcelle

concentrati on. 29 - The process as clainmed i ~n cla-. Chaxac~eri zed
in that the anount of enulsifying agent is 10 enough so that t he
pol yreri z' at ~- 0z~ t akesSpl&gel el miolviemet badnPtehgest ex@lendd+e, PrioLess as

claimed in ong0f ncd &IHE 2Pt rd9o IPMF a%tﬁr('LZ%dl B'h el b b e

pol yneri zati on nedi um co ris ani c _phase cos%rfact ant .
15 31 - th%ngﬁp %%Yrﬁé&g&nz *Ugi‘EPi’:n"5 ~spe 1cﬁa”ﬁiactﬂé‘ﬂfze€l #n
that the @ y@emq:qxauammrn Xblﬁl‘GZCQ)nWrIOQ.e‘ml awete . gliaded otgani c2bphase and
a cosuxf act anschlenclé’itube, he aorra%%%eisa%%'sﬁﬁ@re QSSIu@!tH}t?’% Water of

'characterized in that é e, cosurf ctang has éref?‘/
less. than ~, x 20"3 nol et Mk ePlar Fo4uENE a“ hé®$pr Rfes LEF (11 % ned
in either of.eyalemcBdiany3nicdedract thated imn tlaat tbecensuatfanct andsfl S

present at ups!®. urQolbds{l \A@égetpmta&edrQﬁpsctsetcenuheo\oetrahts&hé%tr@rt db
The procesg rai J[ n o.ne of clains 31 to 33, . characterize
that the ~ i a‘iﬂ g’ent to cosurfactant rrass rati o goes from05to 2.

35 -- The process as clf‘aQOrretd @ toimegle,cl28 mil X S0l ion-dharsact exinded. -
in that the C&E*@&t&%x@f‘s orngk Bea AOBRELYIEMnd Aol thft i NeSd wPlgent

is between 0.1 mero
were lntroduced at ambient temperature successively into a

1 liter metal reactor, fitted with a stirrer in a nitrogen
30'.atmosphere and with stirring at 250 rpm. The reaction
mixture was then kept at 1 bar nltrogen and at 65° c for

10 minutes.
A gas mixture of 80/20 ethylene/propylene by mass
was then introduced so that the absolute pressure in the
35 -reactor-was 5 bar. The pressure was kept constant throughout



30 and 100 millinol ‘per liter of solution. 36 - "The prifc@ssemberciao3, ned
~.n orze o, f claa.ns 13 to 35, characterized in~ that the concentration of
the constituent (B) iri the inert. solvent is between QI .m.cronol and 200

mlli.mol per 7.iter. of solut~.on. . 35 37.- Thé process as .clained.in one
of ctaims 13 to 36, characteri2ed in that i.t is carried out in an inert
at mosphere. 17 sSept ember 200:'. 30 38 - The process as clainmed in'one of

c~:ains 13 to 37,i.characteri.zed in thatl9in a prelimnary step, the . _
constiuents (A) and (B) ~.n solut~.on,~ a.re brought into contact with each
other in theithe npelyserieatios obya mbarat ioh af @GtSmsesendSe¢d I the

m nutes,  bef @e/ihely rddy %%%l&%@/?@bﬁyi@ﬁe ﬁl?ﬁ“@&k@nlfﬂ:étﬁlxg réQctér
pr econt aCtI ng st ep. bei r}ﬂﬁcar rre n ~— |1 nhert at nosphner e,

tenperature of between0-x~2Be 108 % . 0% Lymergatiyces? ad c9fa~a ned
in claim 38, gdl ylear datvanigzebei app et atdy sofpraegnahaetwa\g sdefvesedarntied
outatatm%;%_)b & ngl 60,C, ¢4 CEessS ainmed in
one o clains &Hé@& ﬂ%%iﬁgﬁagtgrlzgg ﬂ Oﬁ ? %%%-géﬁé? ?ﬁe% éaﬁélo and
(B)( which are in soI ut_l‘fvorf‘r"n ]tﬁfergr/modert sol vent,, axe introduced 15 -
separately into t;<he reqpt'tﬁ s MXture, the latter being held at

e t enpexat uxe of from G, HQ %na‘%ﬁls EQe ocg§gd§%e dﬂé&ga‘feé; cl ai m

40, ch, a~acteri zed |ntha the re ron m xture errperature
froze ~. 0 to XAPAEPoF§tion ofrpropyhengr Bebse¥eReding nd¥- i x~. ore. of clains
13 to 41 chaxactexr zed in tha t the (co)pol ynmerization-is carrred out . at

a terrperawr% 3@ %t\qeen oL 0 : 1) r Al ed. in.
one of c~, 4 EX ' 0 s bn i s
carri ed 2~ out at a totaﬂﬁm&-e pressure of froml to 100 bar 44 - The

process as clainmed in one of claims |3~to. characterrzed in that the

olefin or olefins i nterid%d t%fb%qukﬁg%al %ggegre [N rsg yﬁgﬁhnﬁ@%r&ﬁe’éo N

liquid orzt~, with . efndu hst hep
45 : The prodésk bakigedd qarg2t40h,oweSOﬂn@rraﬁﬁee@3lﬂ§O4a,,2 har &ehdeinadd i n

that the ol efdupe.ar@ochoserl thos Ribet WweZd Gakerd 03 G.frﬂt&%dute%’(i'ﬂt% a

nt egor E‘E?é@?&?”%&ﬂ%ackf R e ARG T

Frvm -OH, CROACHFGRISTr withorgtt ragemr,; Omours -Bim opf eexadsqan@or)
3, . L werg aﬂwdraﬂcwd)omH@ob@ﬁdentrnawmgtriéomcoﬂd Schﬂ)eﬂ@kc&ﬁ.ﬂb@n

atoms. '~ , ~yzre reintroduced into the first tube.

35. mg of the exo, endo-2, 3_bls[2—methoiycarbonyl+
202 (triphenylphdsphbrényli_dene) acetyl]bicyclo(2.2.1]hept—-5-ene
ligand and.263,mg of bis(cis,cis-1,5-cyclooctadiene)nickel
in powder form (that is a.nickel/ligand molar ratio of .22.2)
‘were introduced into .a 2.00 ml Schlenck tube followed by
50 ml of toluene; the mixture was then stirred for 1 minute
25 at ‘ambient temperature. This solution was added to the
aqueous phase. The whole .was then homogenized, still in a
nitrogen atmosphere, by means of an Ultraturax homogenizer
for 1 minute at 1 500 revolutions per minute. The
 miniemulsion  obtained was introduced into a 6 1 metal
30 reactor fitted with a mechanical stirrer and kept at 45°C.
The reactor was placed at 2 bar of a 76/24 by mass
ethylene/propylene mixture, and its temperature was ralsed
to 65°C with stirring at 400 revolutions per minute. When
the temperature had reached 65°C, the ethylene pressure was
35 raised to 20 bar .and kept constant for 1 hour.



, 4.6 - The ,process,as,'c7.ained ~ in, one of clai ns1718edtembe2]03.

chaxacteriaed iri that a.t |east ox-e . olefinis ~ ethylene. . , ~ 97 -
The process ,as clained in oz~e of clains 25 to 4 6,,~ chaxacteri zed ,in'
that , the ~~ polymeri aatioz~ ,. i.s carried out 1,0 in the presence

of -:an" emul si fyi ng agent, Ieadlng therefore _. to a Iatex if necessary
after a ~-filtrat.~oz~ step.’ - The process as clained . in c~ aim47, Ch;
aract,erized in ~that ~ tfae latex ~ ~is &0. high-dexas.i~ty polyethyle~'e
or,a nedlun}den3|ty pol yethyl ene ox a | ow 1~5 density, po~yethyl ene, . -~

~5 G The temperature was then reduced to 20°C and the
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hhhhlnnnnan ggp{ngg gh l gé % c%%&ca cA ca ca]ca]ca]ng%gﬂéﬁﬁégﬂc
a] ca] ca] ca] ca] caga ¢a) ¢ % % T2t e I?:'fa“:] A HHR § el
tftptrttubv | zKzwz{| -} a~u~x~"3] " ~ytoj e ZLHC?]C a]c?]ca]ca] o
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a cg]calcalc

2}gg%?ng%%3$£K§Lg§%§?]taL;i%fiLfiLfcafgakcg}ca]§a}c?]ca]ngca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca ga]cdica]ca]caLca]qBa]ca]cal =4WH+sS T
?| w nmhc”Y] ] ] ca] ca] ca] cakea] ca]x ]fagfigdg]c@léa]ca]caLﬂca]ca]ca]ca]

calc
17?3}1(r:ﬁz"illc’??/}ﬁi]c;i'i]c;ia]c;ia]c;i'i]c;ia]c;ia]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]oca]ca]ca]ca]ca
U] ca] ca] ca] ca] ca) o ca]ca]ca]ca]caa@DO& 10%| p& () Ll& 10A& ()-L
109%& () - @%10%& () Iqu%’ géi F109%&' () -s#9wWU3!' D " s! y#10%&' () - : .
1 sTy#10% T& () - | § & ToRNRE() ek Jm%e}%r(g dngregle OBt (- a@&w&@m(br
{pez; ! D F10%&& () - a sulfur atom;

- ¥ and X’ each represent 1ndependently a
phosphorus, arsenic or antimony atom;
- the radicals Rl and r 1,‘whlch are 1dent1cal or |
20 : different, are chosen from:
hydrogen; .
linear, branched or cyclic alkyl radlcals,
aryl radicals;
arylalkyl radicals:
25 . alkylaryl radicals;
: halogens; :
the hydroxyl radical;
dlkoxide radicals;

, . - T -0OR’, where R’ représentsla hydrocarbon
30 : | '

radical which has from l to 15 carbon atoms;

- ~S03Y, where Y is chosen from Li, Na, NH, ¥,

NR”,* (where R” represents a hydrocarbon
35 radical which has from 1 to 15 carbon étoms);
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rf RY
in which

the RS, RY, RE, & and Rg radlcals,.whlch are

_ identical or different, are chosen from

hydrogen, linear,. branched or cyclic alkyl
radicals’ and aryl, arylalkyl oz alkylaryl

‘radicals, having up to 8 carbon atoms; -

the dotted lines represent the electron

‘delocalization on the three contiguous carbon

‘atoms;

an RS or RY radical may also form, with an R®
or RY.or RI radical, a divalent alkene group
having from 2 to 10 carbon atoms and able to
have up to three olefinic double bonds; and
Z represents a halogen, an alkbxy.grdup or an
alkanoyloxy group; : DR

(B3) compounds of the bis(allyl)nickel type which are
represented by the general formula (IV): '

35

N/ \ /

c C

Ve N\ - |
R® ~ C — Ni — C ~ Re ' (IV)

N, , y74

C. C

ANEVAY

rf R9 R9’ RE’
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in which: , .

-~ the radicals RS to RY, and RS to RY', which are
identical or different, axe chosen from hydrogen,
linear; branched .or cyclic alkyl radicals and

5 aryl, arylalkyl or alkylaryl radlcals hav1ng up to
- 8 carbon atoms; . . _
— the dotted lines represent the electron
: delocallzatlon -on the three contlguous carbon
. , atoms; '
i00 . - a radical RS or RC1 also'able' to form, with a
radical R® or Rf or RY, a divalent alkene group
having from 2 to 10 carbon atoms.and able to have
"up to three oleflnlc double bonds;
, —  a.radical RS or R4 also able to form, with a
15 . radical R® or Rf or RY', a divalent alkene group
‘ ‘having from 2 to 10 carbon atoms. and able to have
up to three. olefinic double bonds.

- 2 - The catalytic system as. claimed in clalm 1,
characterlzed in that, in formula (I), E and E  are
20 separated by lntermedlate atoms linked together by covalent
.or coordlnate bonds.
.3 = The catalytic system as claimed in e1ther of
"claims 1 and 2, characterized in that, in formula (I), the
minimum number of atoms between E and E  1is from '3 to 40.
25 4 - The catalytic system as claimed in either of
claims 1 to 2) characterized in that, in formula (), R is
cho§en from: ' | ' ' ‘
divalent hydrocarbon radlcals comprlslng from 2 to 38
.carbon atoms; and , . :
300 . the 1,1'-ferrocenylene radical - which may be
R substituted. o
5 ~.The catalytic system . as claimed in one of
claims 1 to 4, characterized in that the ligand of formula
(I) comprises one of the following structures:
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. 0 0]
| \ e
@ |Ph C-R-C lih
5 | g ‘ .
Ph - P =C¢C C=P~Ph . - (Ia)
LN /]
Ph C=0 0=C Ph
; SR /o N
10 - 0 0
. . / o .\ s
- CH3 . CH3
where R represents a 5 6~ blcyclo[z 2. l]hept -2- —ene:
o ' radical, ‘(CH2)4— or —(CH2)8 .
15 .
. .o 0’
N\ /A
Ph C—-R-C Ph
.20 | - . |
' Ph = P =C . C=P ~Ph (Ib)
Ph Ph - Ph- Ph
. 25 -; where" R represents a 5,6~ bicyclo[Z 2.1] hept 2~ene
' radlcal, ox ~(CH2)8 ;
o o
AT AN Y/
300 fh C - (1,1'-F.) = C.. ph
| wPh,m,T = - © C=P~Ph . (Ic)
- Ph CH CH Ph | |
35 | 3 3. |
- ~ where 1,1'~F, represents a-1l,1"'-ferrocenylene radical;
3 and s ' . o '
- , -0 , o
40 - | \ Va
N 2 c ol Ph
- |/ N :
Ph. ~ T. = c\ - C = ﬁ ~ Ph (Id)
45 Ph rl R{ Ph

where R! represents H or Ph or S03Na. or -C- 0-CHjy.
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3 [* 100@#& () -0P15 1y SCyglepgtadiens) nickel T0);

o 5 . bis(cyclooctatetraene)nickel (0); and

- bis(1,3,7-octatriene)nickel (0). .
7 - The catalytic system as claimed in one of -
'claims 1 to 5, chara¢terized in that,lin a nickel compound
BZL or (B3), a'm-allyl gxoup has from 3 to 12 caxbon atoms .'
10 which do not have other aliphatic unsaturated groups, except
"‘,where it contains a closed cycle.. o
8 - The catalytic .system - as claimed in one of
r-clalms 1 to 5, characterized in that the nickel compound .
- (B2) is chosen from:
15 . m-allylnickel chloridé;
. T™-allylnickel bromide;
» NI-crotylnickel chloride;
. n—methylallylnickei chloride;
© . m-ethylallylnickel chloxide;
20 . ﬁ—cyélopentylallylnickel bromide;
.'n~cyclooc£enylnickel chloride;
n-cyclooctadienylnickel chlorlde,
. T cynnamylnlckel bromlde,
. n~phenylallyln1ckel chlorlde,
25 . ngcyclohexenylnlckel bromide;
. I~cyclododecenylnickel chloride;
o oI- cyclododegatrlenylnlckel chloride; .
n-allylnickel acetate;
n¥methylallylnickel propionate;
30 . m-cyclooctenylnickel octoate; .
_; n-cyclooctenylnickel methoxylate; and
. II- allylnlckel ethoxylate
'9 -~ The catalytic system as claimed in one of
claims 1 to 8, characterized in that the nickel compound
35 (B3) 1s chosen from:
. bis(m-allyl)nickel;
- bis(n-methallyl)nickel;
. bis(n¥cynnamyl)nickel}
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& () - .13 -~ The process as clalmed in claim 12,

characterized in that: ' o
- in a first step, each of the constituents (A) and (B),
which are in solution in an inert solvent, are

20 introduced separately or simultaneously into a reactor,

together with the reaction: mlxture, and

- - in a second step, the olefin or oleflns are 1ntroduced,
the (co)polymerization taking place at a temperature
between 0 and 300° C and at’ a total absolute pressure of

25 from 1 to 200 bar.

14 - The process as claimed " in - claim 13,
characterlzed in that the constituents (A)" and (B) are
introduced in a' nickel-to-ligand(s) molar ratio of between
1l and 100.

30 15 - The process as claimed in claim 14,
cha;acterized in that the constituents (A) and (B) are
introduced in a nickel-to-ligand(s) molar ratio of between
2 and -50. o

16 - The process as plaimed in one of claims 13 to

35 15, characterized in that the inert solvent of constituents
(A) and (B) is chosen from saturated aliphatic hydrocarbons,
saturated alicyclic hydrocarbons, aromatic.hydrocerbons and
mixtures thereof.
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- The process as clalmed in clalm 18,
characterlzed in that the aqueous phase is the only llquld
10 phase. '

: 20 - The process as claimed in claim 18,
characterlzed ~in that the mixture comprises an organic
lquld phase.

' 21 -~ The process as claimed in one of claims 17
15 and 20, characterlzed in that the medlwm or the organicﬂ
' phase is chosen from: .
- saturated aliphatlc hydrocarbons, saturated al:l.cycllc
| fhydrocarbons, aromatic -hydrocarbons’ and mixtures
. thereof; ‘and ; o _
20 . — to the extent that the polymerization conditions keep
| them in liquid form, a-olefins, unconjugated dienes and '
mixtures thereof. '
22 - The process as claimed in one .of claims 18 to
21, characterlzed in that the polymerization medium
25 comprises a dispersing agent. ' R .

L 23 - The process as claimed in claim 22,
characterized in that the dispersing aéent is present at up
to 10% by wéight with respect to the weight of water.

y 24 - The process as claimed in -claim 23,

30 characterlzed in that the dlspers1ng agent is present at
0.01 to 5% by weight with respect to the weight of water.

_ 25 - The process as claimed in one of clajms 18 to

24, characterized in that the polymerization medium
comprises an emulsifying agent. _

35 26 - The process as claimed in .claim 25,

characterized in that the emulsifying agent is present at up

to ¢10% by weight, in particular at 0.01 to 5% by weight,

with respect to the weight of water.
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27 - The process as claimed in claim 26,
characterized in that the emuisfyihg agent is present at
0.01 to 5% by weight with respect to the weight of water.

28 - The process as claimed in either of claims 25

5 to 27, characterized in that the emulSLfylng agsent is
present in an amount greater than the crltlcal micelle
concentratlon

29 - The process as claimed in claim 28,
characterlzed in that the amount of emulsifying agent is

10 enough so that the polymerization takes place mainly in the
micelles. '
s 30 - The process as claimed in one of claims 25 to
29,' characterlzed in that the polymerlzatlon medium
comprises a llquid organic phase and a cosurfactant.
15 - ' 31 - The process- as claimed in c¢laim 30,
characterlzed in that the polymerization mixture comprlses
‘a Jiquid:oxganic phase and a cosurfactant.
. 32 - The process as claimed in claim 31
'characterlzed in that the cosurfactant has a solubility in
20 watexr of less than 1 x 10”3 mol per liter at 20°C.
_ 33 - The process as claimed in either of.claims 31
-and 32, characterlzed in that the cosurfactant is present at
up to. 10% by weight with respect to the weight of water.
, 34 - The process as claimed in one of claims 31 to
25 33, -.characterized in ' that the' emulslfyihg- agent to
cosurfactant mass ratio goes from 0.5 to 2 '
. 35 -~ The process as claimed in one of claims 13 to
34, characterized in that the concentration - of the
. constituent . (A) ln the inert solvent is Between 0. 1 mlcromol o
30 end 100 millimol per liter of solution.

36 - The process as claimed in one of claims 13 to
35, characterlzed in- that the concentration of the
constituent (B) in the inert solvent is between 0.1 micromol
and 200 millimol perxr liter. of solution.

35 . 37 - The process as claimed in one of claims 13 to
36, characterized in that it is carried out in an inert
atmosphere.
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39 - The process as claimed in claim 38,
10 Characterlzed in that this precontactlng step is carried out
at a temperature between 10 and 70°C.
. 40 - The process as clalmed 1n one of claims 13 to
37; characterized in that the constltuents (A) and (B),
- which are in solution in their 1nert solvent, are introduced
15 separately into the reactlon,mlxture, the latter being held |
at a temperature of from 0 to 100°C. _

o 41 - The process as claimed in clalm 40'.‘
characterized in that -the reactlon mixture 'is held at a
temperature from 10 to 70°C. , :

20 o 42 - The process as claimed in one of claims 13 to
- 41, charactexized in that the (co)polymerization-is carried
out. at a temperature of between 25 and 200°cC. '
43 - The process as claimed in one of claims 13 to
42, characterized in fhat the (co)polymerization is carried
25 cﬁt at a total absolute pressure of from 1l to 100 bar.
: 44 - The process as claimed in one of claims 13 to
43, characterized in that the olefin or olefins intended to
be polymerized are introduced in gas or liquid form, with
":enough stiZring of the polymerization medium, :
30 - 45 - The process according to.one of claims 13 to
44, characterlzed in ‘that the olefins are chosen from
ethylene,l x-olefins, -cyclic ~olefins and compounds of -
formula: - ' '
CHp=CH~ (CH,) =G
35 :
in which: : .
- n 1s an integer between 2.and 20; and
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o . 46 - The process as clalmed in one of claims 13 to.
44, characterized ir that at least one . olefln is ethylene.
o 47 - The process as claimed in one of claims 25 to
- 46,, characterlzed in’ that the- polymerization is carried out
10 in the presence of an’ emu131fy1ng agent,  leading therefore
to a latex, if necessary after a filtration step. _

. 48" - The process as claimed .in  cdlainm 47, .
‘characterized ih  that ' the latex ‘s a. high-density -
polyethylene or a medium- dens:.ty polyethylene or a low—-

15 dens:.ty polyethylene '



