
;e3e|^r6T~n17 September 2003   PROCESS FOR THE POLYMERIZATION OF OLEFINS IN
THE PRESENCE OE NICKEL COMPLEXES AND CORRESPONDING CATALYTIC SYSTEM The
present invention relates to the polymerization of olefins in the presence
of a bimetallic 5 complex of nickel formed, in situ The polymers of
ethylene and other olefins are of considerable commercial . attraction. The
application of these polymers are extremely numerous, from low molecular
weight products for lubricants and greases, to higher 10 molecular weight
products for manufacturing'fibers, films molded articles, elastomers, etc.
In the majority of cases, the polymers axe obtained by catalytic
polymerization of olefins by means of a transition--metal-based compound.
The nature of this compound has a very strong effect on the ~-5 properties
of the polymer, its cost and its purity. Given the importance of
polyolefins there is a continuous need to improve the catalytic systems and
to provide new ones thereof. There is a variety of homogeneous or
heterogeneous 20 catalysts for polymerizing or copolymerizing ethylene.
,among the best-known families, mention may be made, for example, of the
catalysts of the "Zieglex" type involving organometallic complexes of group
III and IV metals or catalysts of . the "Phillips" type involving chromium
25 complexes . However, there are also nickel--based catalysts used in
particular fox a number of, years for producing a-olefins. In addition,
some systems have a degree of tolerance toward polar media Among the
numerous catalytic systems mentioned in 30 the "literature,'the association
between a nickel complex, such as bis(1,5-cyclooctadiene), with benzoic
acid derivatives such as 2-mercaptobenzpiC acid Or 3, 5--diaminobenzoic
acid (US-A-3 &37 636) or with chelating tertiary organophosphorus ligands
(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    17 September 2003  2 oxidation
state, such as again bis'.(1,5-cyclooctadiene), with a phosphorus ylid
ligand, is described in US-A-3 686 159. The inventions above have in common
the in situ formation of the active species in the polymerization medium S
s other methods, such as in United States patent US-,A.-4 , 716 20S or
Bulgarian patent BG .60319 or in J. Mol . Catal. (1999) , 88 (2) , J.41-50
or in J. Mol,. Catal. (1995) , l03, 9S-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 in the
presence of at least one olefin, 20 such as ethylene or a mixture of
ethylene with one ox more other olefins, make it possible to obtain a
polyolefin such as polyethylene 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: . 



at least one ligand which can be represented by the general formula (I): .
E~ 3 0 . ~~ // R2 C _ R - C R,2 .. / R3 _ X _ C ~ ~ ~. _ ~. 3 ( 1 ) 35 R4
\R1 R~1 I ~, q~ . where:   .a 17 September Q003 3 E and E' each represent
independently an oxygen or a sulfur atom:X axed X.' each represent
independently aphosphorus, arsenic or antimony atom;S- the radicals R1 and
Rl, which may be identical ordifferent, are chosen from:hydrogen;linear,
branched or cyclic alkyl, radicals;aryl radicals;10. arylalkyl radicals;
alkylaryl radicals;halogen's;.. . the hydroxyl radical;alkoxide radicals;
1.5. - C -OR' , where R' represents' . hydrocarbon II., . . . . 0'radical
which may have from 1 to 15 carbon,atoms;20. ~S03Y, ,where Y is chosen
fxozn zi, Na, NHS+,NR"4+ (where R" represents a hydrocarbonradical which
may have from 1 to 15 Carbonatoms ) ;-~ the R2 R~ 3 R~ 2 R3 R~ and R' `~
radicals which, , , , ,25znay be ~ident~,caJ. or different, are chosen fxom
~~ la.near branched ox cyclic alkyl radicals, andarylalkyl radicals; and-
.R is a divalent radical" az~d. (13) at least one nickel compound chosen
from: 30 (B1), nickel complexes. of zero oxidation state, which w can be
~xepresez~ted by the genaral formula (z=) Ra 35 CH II Ni cII) CH 



Rb 90   17 September 2003 9 where Ra and k~b each represent independently a
hydrogen atom, or a linear,, branched or cyclic alkyl radical or aryl,
axy~a~,kyl,.or alkylaryl radical, which may have up to 8 carbon atoms, it .
being possible for Ra' and Rb to foxzn together a divalent , aliphati'e
group of 2 to 7.0 carbon atoms and be able to have up ~to three olefinic
double bonds as the only carbon-carbon unsat~xated . groups 10 . (B2)
rz-allylnickels, which can be represented by the general formula (IZI): k~c
Rd t ~. C ~.S .' . Re - C - Ni Z (III) C 20 ~ Rf \Rg . in which: - - . .
the Rc, Rd, Re, Rf and Rg radicals, which may be. identical, ox different;
are chosen from hydrogen, linear, branched ox cycla.c alkyl 25 ,: radicals
and aryl, arylalkyl or alkylaryl xad~,ca~.s, having up to 8 carbon atoms; -
the dotted lines represent the electron delocalizat~.on on the three
contiguous carbon atoms: - an Rc or Rd radical may fox~n, with an Re or Rf
or Rg xad.~cal., a divalent alkene group having ;~xom 2 to 10 carbon atoms
and able to have up to three olefinic double bonds and . - Z represents a.
halogen,. preferably a chlorine '35 ox bro~cnir~e atom, an alkoxy , group
ox 'an alkanoyloxy group, these ~gxoups possibly having in particular from
~. to 10 carbon atoms;   ' ,17 September 2003 5 (B3) compounds of the
bis(a11y1)nickel type whick~ can be represented by the general foxmul.a
(TV):. Rc Rd Rd Rc . ..~ / /5C C/,, ,~Re -- C - N~. .. C - Rep (TV)~~.; ..
f/ ,C C . . . .J. 0 



, ~ ~Rf Rg Rg Rin which:-- the. radzcaJ.s Re to Rg, and Red to Rg~ r wb ~
ch, . ,may be identical or different, are chosenfrom hydrogen, l~,neax,
branched or cyclicalkyl' radicals and aryl, arylalkyl or~. alkylaryl
radicals having up to 8 carbonatoms: ~ '', - the dotted ~.i.nes represent
the electron20 ~delocal.i.zation on the three contiguous carbonatoms; ..- a
radical RC~or Rd able to. form, with arad~.ca~, Re or Rf or Rg, a divalent
alkenegroup having from 2 to~l0 carbon atoms,25preferably from 2 to . 5
carbon atoms, and ableto have up to three olefinic double bonds;- , a
radical Rc~ or Rd~ ab7,e to form, with a.radical Re~ or Rf~ or Rg~. a
divalent alkene,,group having from 2 to 10 ~ carbo~a ,atoms,30' preferably
from 2 to 5 carbon. atoms, and able ~to have up to three olefinic double
bonds. ~Tn formula (I), E and E' are preferably separated by intermediate
atoms lin?~ed together by covalent or coordinate bonds; aga,iz~
'preferably, the minimum nuzt~bex o:f 35 atoms between E and E' in formula
(I) , ~.s from 3 .to 90. the term m~.nimum number of atoms between E and E'
.refers to the minimum number of atoms encountered in the molecule on going
17 September 2003 . . ,_ 6. from atom E to atom E' a~.ong the bonds atom by
atom. By wax of example, zf the ligand comprises the structure: O 0 \\ //
5. C d C . / \ ph3P - C C ^ PPh3 , \ / Ph Ph 10 where Ph represents a
pher~yJ. radical, the~mznzmum ziumbex of atoms between the oxygen atoms~is
6, since it is not possible to encounter fewer..than 6 atoms ox~ going from
the fa.rst oxygen to the.second oxygen. . 



15Moreover,. in formula (I),. R is chosen in particular from: .di~a~.ent~
hydrocaxbon.radicals comprising, fox example, from 2 to 38 carbon atoms,
such as al.l~ylene, alkenylene, arylene, cycloalkylene, bi.cycloalkylene
and alkylarylene 20 radicals; and the 1,.1'-ferrocenylene radical which is
possibly. ,. substitut.ed, for example, with one or two monovalent radicals
such. as -C-O-R' ox -S03Y, R' and where X has the meanings 2 5 ~~ 0 already
given. . By way,of examples, the ligand of formula ~(I) may be one of thbse
compris~.ng the following structures; 30 ' 0 0 \\ // Ph ~ C - R - C Ph 35
Ph - ~ - C/ C ='P - Ph (za) \ ~ Ph C=0 0=C Ph / \ O .0 90 / \ CH3 Ckt3
Where R represents a 5,6-bicyclo[2.2.1rkept-2-ene radical; --(CH2)~- or
-(CH2)8   17 September 2U0: - w 7 . ' 0 0 Ph C - R - C Ph 5 Ph ~ P - C/ C =
P - Ph ( Ib) ph ~ \Ph ~. Ph Ph. ZO ~ where . R represents a 5, 6-b~.cyclo [
2 . 2 . 1 ] -hept~2 ~-ene ~.fiadical; or - (CH2) 8~; 0 . 0 15 Ph \\C. - (1,
1'-FC) - C// Ph Ph -. P - C/ C - P - Ph :. (Ic) . / Ph CH3 CH3 Ph 20 where
1,1'-Pc represents a ~1,7,'-ferrocenylene,radical; arid O O 2 5 y ~~ // Ph
C ~-- ~ C Ph Ph - ..p - C/ - . \ = P - ~'h (Id) ~h \R1 R1 eh 



where,Rl represents.H or Ph or S03Na or -C-O-CH3. O 35 The
5,6-bicyclo[2.2.1)hept-2-ene radical can be represented by: By way of
examples of nickel compounds (Blj, of the , first family mentioned of
ol~efinic nickel coznpound.s 90 which can be used as catalytic precursors,
mention may be made of :~ . bis(1,5-cyclooctadiene)nickel[0); b.is
(cyclooctatetraene) nicl~eJ. (0) ; arid   77 September 2003 8 b~.s (~., 3,
7-octatriene) nic.ke~, (0) . The n-allyl nickels (B2) are another ~ fami~,y
of olefinic nickel compounds which can be used as catalytic precursors.
,rn, these, compounds, th,e 'nickel entity is linked 5 to a n-a11y1 group
charactexize.d by delocalizat.ion of the electron contribut,~~.ori from the
. nMallyl group over three cont~.guous carbon atoms. In the nickel
compounds'.(B2) and in the compounds of the nicked. b~.s-allyl type (B3) --
forma.ng the third family 10 of oa7.efi.nic nickel compounds wh~.ch can be
used as catalytic precursors - , a~ rt-al~.yl group has from 3 .to~ ~.2
carbon atoms which do not have other aliphatic unsaturated groups, except
if it contains a closed ring. . , , By way of examples of n~_ckel compounds
(82), 1f mention. may be made' of : , . . zz-allylnickel chloride;. .
n-allylnickel.bxomide; . ~ rz--crotyl.n.lckel chloride; ~.
r~-methylallylnickel chJ.ora.de; 20 . n-ethylallylnickeJ. chloride; ' ' .
z~-cyclopentylallylnickel bxozni.de; , zz~-cyclooctenylnickel ch~.oxi~de; .
~ n-cyclooctadienyJ,n~,cke1 chloride; n~cynnamy7.ni.ckel bromide; , ~ .. 25
. n-phenylallylnickel chloride; n3cyclohexenyJ.n,ickel bromide;
zz-cXclododecenylnickel~ ch~,oxide; . ~ rx-cyclododecatrienyl.nickel
chloride; n-allylnzckel acetate; ~. 30 . zz-methylallylnickel propionate; '
~-cyciooctenylnvckeJ:' octoate; n-cycloocteny~.ni,ckel methoxylate; and . .
zz-al,lylnickel ethoxylate_ Although the, halides (B2) abo~re probably
exist 35 independently z.z~ the form of dixners, fo7c clarity of the
present description they axe mentioned in the. form of tnonomeric species.



. . 1'7 September 200a '$ By way of example of nickel compounds . , (B3) ,

.mention may be made of:: ~ , bis (n-a~llyl)nickel~ . . b.i.s
(n-~methallyl) nickel.: ~ , 5 . bi,s (iCr-cynnamyl) nickel:. ~ ~ , , ' . .
. bis (rt-o'ctadienyl) nickel; bis(rz-cyclohexex~yl)nickel; . . .. '
~zz-aJ:ly~J,-zz-znethallylnickel: ~ and ~ . ~ . . ' . bis (
n-cyclooctatrienyl ) ni~ckeJ.. . , ~ . , 10 . ~ . ~ ~ T?referably, tt~e
components (A) and (~B) .are present ~. ~,in . amounts,' such that the
nickel--~o~ligand (s) molar ratio. is between 1 and,100, more preferably
b~etween~2~'and 50: the subject of the present~i.nvention is also a '.
'process for thepolymerization of 'at least one ol.ef~.n in the . . 15
,presence' of a ~cataJ.yta.c system as ~ ,defined above, in a dilut~.x~g
medium. ' ~ , . . .. According to one~paxticularJ.y preferx'ed embodiment
'. . . of the process according ~to tk~e invention', ~ v ~.n ~ a f~.rst.
step, each of~ the constituents (A)~ and .(B) , 20 ~ which are in ~
solution . in ,an inert solvent, axe .introduced separately; oz'
simultaneously into a -reactor, .together with the reaction mixture: .arid
. in, a second step, the olefin ox ~ oJ.ef~.ns. axe a,ntxoduced, . the .
(co)polyme~rization taping place at a temperature . . .~ 25 :between~0 and
300'C, preferably between 2S and 2S0~C,. ' , and at.a total absolute
pressure of from 1 to 200 bar', prefez~ably from 1 to. 100 bar. As
indicated' above, the constituents (,i~,) and (B) areintroduced in a .
nickel-to-ligax~d,( s ) molar ratio of 30 between 1 anal i.00, axed more
preferably between 2 and 50 . fhe inert solvent in which the constituents
(A) and.; (B) are found .for the 'first .step is. a solvent compatible
with~the operatipns.to be carried out. By way of eXamphes of such solvents,
mention may be made of a11 those compatible 35 with .the polymerization of~
olefi.ns by o,xganomet.allic catalysis, in parta,culax saturated aliphatic,
saturated . .alicycJ.i.c. and aromatic hydrocarbons such as isobutane,
butane, pentane, hexane, 'heptane, .isododecane, cyclohexane,   17
September 2003 10 . cycloheptane;, methylcyclohexane, methylcycloheptane,
toluene., . oxtho-z~ylene, pare-xylene and any mixture of the above
compounds. The inert solvents of each of the const~,tuents (A) 5 and (B)
mad! be. identi.ca.l ox dz~ffe~rent. The reaction mixtuxe of the
process..according.to the a.~ventiori may, consist of an organic medium, or
eJ.se it may compx~.se a continuous liquid aqueous phase, which ..
comprises~more than 30% water by weight. In the later case, .10 the aqueous
phase may be the only liquid phase of the reaction mixture (e~ccept fox the
.solutions of the constituettts (A) and (B) ) . Also in this case, " the
mixture . may comprise ~ a li.qui.d oxgan~.c phase. ~ ~ . ~ ' ~, The
concentration of the constituent (A) . ~in the 1.5 in.ext , solvent, is
preferably between 0.1 micxomol 'and 100 millimo,l per liter of solution;.
and the Concentration of the constituent (g) ,in the inert solvent.
i.5,preferably between 0.1 micromol and ,200 millimol per liter .of
solution. ~, fhe px,ocess according to the invention i,s 20
~generallycarried out in an inert atmosphere. Zn a preliminary step, the
constituents (A). .az'i.d . 



(B) can be brought into contact faith each other in soluta.on in. their
inert solvent, ~ for a durat~.on of.. 30 seconds to . .15 minutes,
preferably of 30_ seconds to 10 minutes, befoxe 25 their introduction
~irrto , the xeaction mixture, ~ this preeontacting step. also being
carried out ~..t~ an inert atmosphexe,, at a temperature of betweew 0 and
100'C, in, particular between 10 and 70'C. .. The constituents (A) and (B)
, which axe found in 30 . solution , .in , their , i~ext solvent, , may
also be ~iritxoduced separately in no preferred ordex into the~react~.on
mixture, the. latter being held. at a,temperature of from 0. to 100'C, ix~
parti,culax from 10 to 70 ' C. Tt i,s possib7,e to' choose the
po~.ymeriza-tion medium 3S (organic medium) or the organic phase of a
po~.ymeri.Zation medium compxiszng a liquid aqueous phase from:
satuxated~ala.phatic hydrocarbons, saturated alicyclic _ hydrocarbons,
aromatic hydrocarbons and mixtures   17 September 2003 . 11 thexeof, ~,n
paxticular from~zsobutan~, butane, pentane, hexane, , heptane,
'isododecane, cyclo,he.xaz~e, . cycloheptane,,.methylcyclohexane,
methyl,cycloheptane, toluene, ortho-xylene, paxa-xyhene and any mixture of.
5 :. these compounds; and - to the extent that. the polyme~rizatioz~
conditions keep them ~ in l~,quid form, a-olefa.ns, such as propylene,
butene, hexene ox 4-methyl-1-pentene, unconjugated. di.enes, such as ~ ~.,
9-decadiene, ~., 5-hexadiene, . ~.0 1,13-tetxadecadiene,
bis.cyclo(2.2.1)-hepta-2,5-diene,. and mixtures thereof. This organic
medium could also be chosen from aJ.cc~ho7.s, being, for example., . a.
monoalcohol or a d~.o~,, comprising, or example, 5 to 20 carbon atoms;
ethers 15 ~ comprising, ox example, 3 to 15~ ca.xbon atoms, such as, for
example,, tetrahydrofuxan ox dioxane; and esters,compxis,ing, for 'example,
from 2 to ~,5 carbon atoms, such as, for example, ethyl, butyl or
vinyl.acetate, or.methxl acrylate. Where the polymeri2ation mediuxo,
comprises an . ~,20 aqueous phase, during the polymerization, the
polymerization . medium comprises said liquid aqueous'phase, a ~sol,id
phase consisting of the sol~.d polymer arising from th,e polymexi.zat~.on,
and it also comprises, depending on the physical.state of the olefin to be
polymerized, at J.east one 25 other gaseousphase arid/ox one other liquid
phase. If an olefin to be polymerized ~is~liquid under,the conditions of
tempexature,and pressure of the polymerization, this olefin will. be able,
to be part of a .liquid organic phase distinct From the liquid aqueous
phase.. Such a liquid organic phase 30 nnay also comprise ~an organic
solvent,, ~ such as those indicated above,. of said olef.~n. The
constitu~:nts of any J:iquid organic, phase are, sufficiently insoluble in
water such that, given the quantity thereof involved, the aqueous phase
ai,ways contains 35 mare than 30~ water. Where the polymerization med~.um
comprises two distinct ll.quid phases, the latter may, fox example, be   17
September 2003 12 ~xesez~t such that the phase other than the aqueous phase
represents ~. to 50% by volume of the aqueous phase. The aqueous phase may
comprise at least 40~, or 3 even 'at least 50~, or eveh at least 60%, or
even at least 5 70~, .or even at least 80% by weight of water. 



The, aqueous phase may comprise, ~ in d~,ssolved form, 'az~' oxgaz~ic
compound which could be an alcohol or a ketone or a . diol suchi, as a
glycol, for exampJ.e ethylene glycol, or ~,,~propanediol or butanediol.
This organic compound may have 10 the function of increasing the solubility
in th.e aqueous phase of the olefz,n to be polymerized. . The
polymerizati.ox~ medium is preferably stirred: The stirring is preferably
enough to d~atxi.bute the various phases uniformly its the reactor. At
least. one dispexs~,z~g agent cari be added to the polymerizat~.on medium.
. Such a d~.spersa.x~g agent may ~,n particular. be used when the
polymerization'medium comprises. a~ liquid , organic phase, .in wh~.ch.
case ~i~t helps to disperse said wliquid organic phase in the form of
droplets surrounded 20 by the continuous aqueous phase. In this~case, since
the constituents (A) awd. (B) have been mainly dissolved i,n the .liquid
organic phase, the polymerizat~.oxz tales place mainly in the droplets, the
latter generally having a mean dzaxneter ' of between. 100 ~~.~m and 3
mill,izneters. 25 , The dispersing agent may be ox~e o~f those known to
have this function, such as,~.for~ example, a polyvinyl alcohol, methyl
cellulose, a , gelatine, ~ l~aolin, bariuzr~ sulfate, hydroxyapata,te,
,magnesium silicate, tricalcium phosphate, or.a combination of~several.of
these dispersing 30 agents. The dispersing agent may be introduced into the
polymerization medium at .up to 10%' by weight with respect to the water
used and preferably from 0..0~.% to 5% by weight with xespec,t to the
we~,ght of,,water used. 35 ' At least one emulsifyis,g agent can be added
to the polymerization~medium. The use of such an~emulsifying agent is in
particular recommended when it i.s ~des~.xed that the polymerization leads
t.o a latex, that is to say to an   17 September 2003 13 ensemble of
polymer particles having a. number-average diameter of less, than 7,
micrometer, said particles being dispersed in the aqueous phase.~When an
emulsify~,ng agent is used, it is not.~generally necessary for the
polymerization 5 medium to contain. a d~.spexsing. agent. ,By way of
example of an emulsify~,t~g agent, it is . , possible to use any one of the
known surfactants, whether they 'be anionic, nonionic ox 'even ca't~.onic~.
In particular, it .~s possible to choose the~emulsifying agent from
ani,ona,c ~10 agents such as. the sodium or potassium salts of fatty acids,
in particular sodium laurate,, sodium steaxate,. sodium pa.lmitate, sodium
oleate, the mixed sulfates of sodium ox ,, potassium and o~ a~ fatty
alcohol, especially sodium laurylsulfate, the sodium., or potassium salts
of 15 sulfosuccinic esters, the sodium or potassium salts ~of
~al.kyl,ary,lsu~.for~ic acids, i,n ~ . particular sodium
dodecylbenzen'esulfvnate, and th,e sodium or potassium salts of
monosulfo~ates of fatty monoglycerides, or even from nonionic surfactants
such as the products ~of the reaction 20 between ethylene oxide and
alkylptienols. 2t is of course possible to use mixtures of such
surfactants, xhe emulsi.fyiz~g agewt cax~ be a,ntxoduced into the
polymeri2ation medium at up to 10~ by weight with respect to .. the weight
of water, .and preferably from 0.01$ to 5$ by 25 weight with respect to~the
weight of water. hn such a process comprising an emulsifying agent and a
liquid organic phase, since the constituents (A) and. ~(B.) have mainly
beendissolved in said liquid organic phase, . ~ and s~.nce the, amount, of
emulsifying agent ~.is greater than 30 . the critical micelle
concentxata.on, the poJ.yxnexization takes place in the liquid organic
phase droplets., which ~enexa~.,ly have a mean diameter of ~ between 1 pm
and 1 000 psn, , and in the micelles which genexal~,y have a mean diameter
of between 1 nanometer . and. 100 nanometers . Such a , p'rocess is similar
to 35 the process called "radical emulsion polymerization", except that it
does not involve radicals.. when, a.n such. a process, the concentration of
emulsifying agent is inc~xeased,, the relative extent of the polymerization
taking place.zn the   



17 September 200:5 lq. micelles is increased, promot~..ng the formation of
a latex at the end of polymerizata,on. When in this case a liquid .organic
phase is present and when the amount of emuisifxi.ng agent, is.such that
a11 the liquid organ~.c phase is presen t .5 in the micelles, the process
is 'similar to the process called "xadical microemulsion. polymerization",
except that. the polymerisation does not i,z~vo~ve radicals. . , where, the
polymerization.medium comprises a liquid. ox,ganic. base and an emulsifying
agent, a.t is possible to add 10 a cosurfactant fro the tttedi.um, as
happens for the polymerization processes in a miniemulsion.Such a
cosurfactant generally has a s'olub~.~.~.ty~, in water ~. of less than 1 x~
7,0-3 mol per liter ,at 20'C. Such a cosurfactant . may, for.example, be
hexadecane or~cetyl.alcohol. It zr~ay be 15 present at 'up to 10~, by
wezght. with respect to the weight of water Band pxefexably the ratio of
the mass .of emulsifying agent to that of the cosur~Eactant xanges from 0.5
to 2. The presence of this cosurfactant makes it possible, also~by means o;
~ enough shearing of the medium,. to obtain droplets 20 of the liquid
organic phase of less than ~. ~.~.zn and promotes the formation of a latex
at the end of polymerization. Enough. sheaxing may,. for example, be
obtained by ultrasound ox by a ~homogenizer (such a.s an apparatus of. the
U~.traturax or Diax 600 type from He~.dolph) . Once the characteristic 25
szze .(<1 um) of the droplets is obt~ained,~ stirring can be. continued
with less vigorous shearing, of the type .of shearing used for suspension
polymerization processes. Where~an organic solvent has been used, tk~e
latte r can, if.desixed, be removed by evaporation. 30 'the process
according to the invention leads to polymer particles whosediameter may
range'' from 10 nanometers to 5 millimeters. Where the polymerization
comprises 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 15
separation, for example by filtratiozi, so as to remove those part~.c,les
not forming part o;f the latex. The polymerization conditions, namely the
amount of ingxedi.ents in the polymerisation medium and the degree 5 of
conversion ot. mono~riea~ ~,nto , a polymer, may be adapted so th~, t'he
latex has ,a, solids content ranging from 0.1. . to 50~ by weight. ' . The
~ olefin intended ~ to be polymerised ,i.s introduced with enough stirring
of the polymerization 10 medium, for example stirring ranging from 10 to 10
000 revolutions per minute. The olefin may be introduced in liquid or
gaseous form, depending on its physical.state. The, polymerization
temperatures and pressures 'have been indicated above. ~~. 15 ~ Where only
ethylene i.s polymerized,, a high.-density polyethylene homopolymer ~,s
obtained. The polymer~a.zation .of ethylerie.w~,th at least one olefin
other than 'ethylene leads to the production of a lower-density ethylene
polymer than the abovementioned h~.gh-density polyethylene homopolymer. 20
Dep,endincj on the amount ,and the type of the comonomer (s) of ethylene,
it is therefore poss~:ble to obtain a high-density 'ethylene
polymer~(high-density polyethylene), ox a mediumdensity ethyJ.ene polymer
(medium-densa.ty polyethylene) or .even, with a high proportion of
comonomer, a low-density 25 ethylene polymer.(low-density polyethylene). As
is common practice for ethylene polymers, the term "high dens.zty" means a
density greater than. 0.9.40, medium,densa.ty means that the density ranges
from 0.925 to 0.990 and low density means that .the density. is less than
30 0.925. T'he polymerization may therefore ,lead to a latex of at least
one olefin,, that is to say to a polymer comprising polymerized units of at
least one oJ.ef~.n, with other u~a.ts of polymeri2ed monomer if necessary..
In 



35 particular, if at least one olefin is ethylene, a latex of
an,ethylene..polymer can be obtained, The process. according to the,
invent~.on may therefore ~.ead to a latex of a high-density ethylene
polymer   17 September 20Ua 16 or to a latex of a medium-der~si.ty ethylene
polymer, or even of a low-density ethylene polymer. within .the scope of
the pxesen,t patent application, the term.polymex must 'be taken in its
general 5 sense, such that, i,t covers homopolymers, copo'lyzn~rs,
interpolymers and polymer blends. The texm polyznexization must also be
taken in an equivalent general sense. The set o olefins includes that of
the a~-olefiris . ,As olefins, mention may be made of ethy~.ene, propylene,
10 cyclopentene, lMhexene,~ 3-methyl-1-pentene, 9-methyl-1 pentene,.
1,9-hexadiene, 1,9-decadiene, 1-octene, ~.-decene, and~the cyclic olefins
such, a~s cyclohexene. The set of olef~.ns. . al.so includes , the ~
compounds of . formula CHz=CH(C~I2 ) n-G where n is an integer ranging
fxozn 2 to 20, and G 15 represents a radical wh~.ch can be chosen. from the
following . list : ~. -OH, -CHOHCH20H, -OT, ~CF3, -COOT, -COpH,~ -,Si (ON)
3;, Si(OT)3,,where.T is a hydrocarbon radical~having from 1 to~ 20 carbon,
atoms. Mention is made~in particular o~ the cases 20 where at ,least one
olefin is ethyJ.ene. ~~ The process. according to the invention may .be
carxa,ed out in batches, semicontinuously or cont~,n.uously, The Following
e~samp~.es illustrate the present invention, without however limiting, the
scope, thereof. zn 2S these examples, the following abbreviations have been
used:  weight-average molecular mass: Mw . polydispersity (weight-~avexage
~noleculax,mass/number.s average mass) : Mw/Mn. , EXAMQLE 1:
holymeri.zation of ethylene 30 ' 92 ml o~ toluene and 67 mg of exo,
endo-~2, 3-bis [2methox~ycarbonyl-2.-
(tx~iphenylphosphoranylidene)acetyl']bicyclo[2.2.1]kept-5-ene Iigand, that
is a concentratz,on of 1. 9 pnol/ml ' were placed in a 200 ~m~. Schlenck
tube in a nitrogen~atmosphexe (SoJ,ut~.on 1). 35 91.2 ml ~of toluene and 56
mg of bis (l, 5-cyclooctadiex~yl) nickel, that is a concentration of   17
September 2003 17 4.9, tunol/ml, were placed in a second 200 ml Schlenck
tube (SoJ.ution 2) . 500 ml of toluene, 10 ~ml. of Solution, 2 and 5 znl of
Solution 1, that~is a nickel/ligand molar ratio of f, were S ~intxoduced at
ambient temperature successive~;y into a .1. liter metal reactor, fitted
with a stirrer, in a nitrogen . atmospheres and w~.th stirx~,x~g at 2S0
rpm. ~ The reaction m.i~xtuxe was .. then kepi at 1 bar n~.trogen and at '
65 ' C for ~10 minutes. 1~0~ . Ethylene was then. introduced so that there
was an absolute.pressure in the reactor of 5 bar.,fhe pressure was kept
constant throughout the polymerization by means of a continuous feed of
eth~J,ene into,the reactor. 



After one hour of polymerizat~.on, 86 g of l5~polyethylene, that is a
productivity of 8.8 x 7,06 g of. ~.' polymer/mole of ligand, were
recovered. ~. The polyethylene had the . fo~.~,owing ' characteristics : ~
'  Mw = 35 600 g/mol: 20.  Mw/Mn ~ 10.2; .  . ' Melt~.ng point (measured ,
by DSC -- Differential Scanning Calorimetry) -- 129. 4 '~C EX1~MPLE 2:
PolSrmerizatipn of pxopvlene S~. ml of toluene and 86 mg of exo, endo-2v,
3~ba.s25 [2-methoxycarbonyl-2-(tr,iphenylphosphor
anylidene)acetyl]bicyclo[2.2.1]hept-5-ene ligand, that i.s a .:
concentration of 2. 6 umol/ml.; were placed ~ in a 200 ml Schlenck tube,
~.n a nitrogen atmosphere (Solution 3). 37 . 1 ml of toluene anal 101 mg of
bis ( 1, 530 cyclooctadienyl)nidkel, that, is a concentration of 2.6
~tmol/m1, were placed zz~ a second 200 m1' Schlenck tube ( Solution 4 ) _ ~
~ , 500 m1 oaf toluene, 10 ml of Solut~.on 4 and 5 ml of Solution 3, that
~,s a nickel/ligand molar ratio of 9.6, were 35 introduced at ambient
tempe.ratu~re .successiveJ.y into a 1 liter me,ta~, reactor, f~.tted w2th a
stirrer ~.n a nitrogen   17. September 200: 18 atmosphere and ' with
stirring at 250 xpzn. the ' react~,on zn~.~ture was then kept ~ at 1' bar
nitrogen and at 65 ~ C for .~ ~ 10 ' minutes . . Polypropylene was then
introduced so that there 5 was an absolute pressure .in the reactor of 5
bar. The pressure was kept constant~throughout the'polymexl.zation by
meazas of a . conti.nuous feed of polypropylene into the reactor. . . .. .
, ~ After ~ :one hour of po7,ymerization, a yellowish 10 solutipn was
recovered which, after evapo~'ation, provide ~:. g of a polymer having the
appearance of a ~gxease. The, ,productivity was 0.1 x 106 g.o~f
polymer/mo~, of ligand.  Mw = 6 941 g/mol; .  MW/Mn = 4.5; 15. ~  The
melting point (measured by DSC) was 119'C. EXAMPLE 3: Copolvzner~zation of
ethylene and prgpvlene 56.8 m1 ~of toluene and 91. mg of exo,
endo.-2,,3-bis-[2~zn.e.thoxycar.b~onyl-2-
(trip,h,ex~ylphosphoxanylidene)acetyl]bicyclo[2.2.1]kept-5-ene ligand, that
is a 20 concentration of.2.0 '~mo1/ml, were placed in a 200 ml Schlenck
tube, 1.n a nitrogen atmosphere (Solution 5). s 91.,9 .ml of toluene and
132 mg of bis ( 1, 5cyclooctadienyl)nickel, that is a concentration of 5.3
umol/ml, were placed in a second 200 ml Schlenck tube 25 ~(Solut~.on 6) . ,
S00 ml of toluene, 20 ml.of So~,ution 6, and 5 ml of Solut~.on 5,. that, is
a nickel/la,gand molar ratio of 10.8,, were a,x~troduced at ambient
temperature successively into a liter metal reactor, fatted with a stirrer,
in a nitrogen 30 ,atmosphere and with stirring at 250. rpm. The .reaction
mixture was then kept at 1 bar nitrogen and at 65'C fox' 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  



17 Septer~iber 2003 19 the~polymexization by means of a continuous feed of
the 80/20 by mass ethylene/propylene~mixture into tt~.e reactor. A~tex' one
hour of polymerization, 92 g of a. polymer having the appearance of a
grease was recovered.: The 5 productivity was 9. 9~ x 10 6 g of
polymer/znol ~ of ligand.  . Mw '~ 9 166 g/mo~,  , ~Mw/Mn = ~2.9: Tnfrared
analysis of the product indicates an i.z~corporation~of propylene not
exceeding 5~. 10 EX.A,MPT~E 4: Emulsion coaolymerizatidn of ethvlez~ and .
.propylene 1.5 1 of de~,onized water, through whzCh nitrogen had 'bubbled
for' 2~, h, was , introduced into a . 2. 5 .1 Schlezxck tube. 200 ml of
this water were.taken and introduced into a J.5 300 ml SchJ.enck, tube with
6 g of sodium laurylsulfate (SLS) and spaxged with nitrogen for 2 hours. 3
ml of Yiexadecane were then added. The contents of the second Schlenck tube
were reintroduced into the first tube. 35. mg of the exo,
endo-2~,3-bis[2-methoXycaxbonyl20 ' 2 (triphenylphosphoranyli.dene)
acetyl'] b~.cyclo [2 . 2 . 1] kept-5-ene ligand and ,263, mg of bis (cis,
cz,s-1, 5-cyclooctadiene) nickel. in powder form (that is a .na,ckel/ligand
molar ratio o.f .22.2) were introduced into .a 200 ml Schlenck tube
followed by. 50 ml of toluene; the mixture was then st~.rred for 1 minute
25 at ambient temperature. This solution was added to the a,qu~eous
ptias~e., The whole .was then ~homogenzzed, still in a, nitrogen
atmosphere, by means of an Ultraturax homogenizer fors 1 m~,x~ute at 1 5'00
revolutions per minute. The miniemulsion.obta~,ned was introduced ~.nto a 6
1 metal 30 reactor fitted with a mechanical stirrer and kept at ~5'C. The
reactor was placed at 2 bar of a 76/29 by mass ethylex~e/propylene mixture;
az~d its temperature was raa,,sed to 65'C with stirring at 400 revolutions
per minute. When the temperature had reached 6S'C, the ethylene pressure
was 35 raised to 20 bar. and kept constant for 1 hour.   17 September 2003
~Tk~e temperature was then xeduced to 20-C and the ~reactor~was
progressively degassed over 20 minutes. 29.3 g' of polymer, ,~~ the, form
of a dispersion. which sediments slo,w~.~r, was recovered'. The me~.ting
po~,nt ~ o1w the recovered 5 pxoduct was 10'C. . ,. 5.   17 September 2003
22 - the R2, R~2, R3, R~~, R9 and R'~ radica~,s, which axe ~,der~tical or
different, axe ck~osen from linear; branched or cy.clic~ alkyl radicals,
and . arylalkyl . xad~,cals; -- R ~:Ls a divalent radical; and (B) at
least; one nl.cl~e1 compound chosen from: (B1) nickel complexes wa.th a
zero oxidation state, which axe represented, by the general foxmuJ.a ( Tz y



10. ~.' ~ , . Ra CH ~~ Ni (II) CH 1s ~ v . . ~ R . . 2 where Ra and Rb each
represent. independently a 20 ~ hydrogen atom, ox a linear, branched or
cycl~,c alkyl. radical or aryl, arylalkyl~- ox. alkylaryl x'adical, which
may have .up' to 8 ~ carbon atoms,, it being 'also poss~,bJ.e for Ra and Rb
to fornn together a divalent aliphatic group of 2 to 1.0 carbon atoms 25 '
~ and be able to have up t~o three olefinic double bonds as' the only
carbon-carbon unsaturated groups; (B2 ) zz-al,~lylnickels, , Which , axe
.represented by the general formula (1zI): w   17 September 2U3 23 Rc . Rd
. / C . /% 5 . die - ~C - Ni Z (rZI) ~~ C ~, . . ~ . Rf Rg 10 in whl.ch: .
~, . - the Rc, Rd, Re, Rf and Rg radicals, which axe, identical or
different, are chosen from hydrogen, li.near,. branched or cyclic alkyd.
rad.Lcals~ and aryh, arylalkyl ox alkylaryl 15 radicals, having up to 8
carbon atoms; - the dotted lines represent the electron ~delocalization on
the three contiguous carbon atoms; ,.~ . . ' - an RC or Rd radical' may
also form, with ari ,Re 20 ~ ' or R. or Rg rad~.cal, a divalent alkene
group having from 2 to 10 carbon atoms and able to have up to three
oJ.efinic double bonds; and. Z represents a halogen, an alkoxy,group or an
alkanoyJ.oxy group; 25 (B3) aoznpounds of the bis (allyl) nickel type which
axe represented by the general formula (IV): .. Rc Rd. Rd. Rc / ~. '/ . . 3
0 ~~ \\ . . Re -- C - Ni - C r- Re~ (IV) ~C~ /C~ f. 3 5 ft Rg Rg R   



17 September 2003 Z9 . in wh~.ch: -- the radicals RC to Rg, and Rc~ to Rg~
, which are . . ' identical or different,, are chosen from hydrogen,
linear, branched .ox cyclic alkyl, radiCal.s and 5 aryl, arylalkyJ. or
alkylaryl rad7.cal,s having up to 8 carbon atoms - 'the dotted
linesrepresent the electron ,. .; . delocalization .on the three
contiguous. carbon . ' . atoms; '. ~.0 ~ - a radical Rc ox , Rd also ~ able
to fo.xzn, with a ,. , radical Re or R~ or'Rg, a divalent alkene group
having from 2 to 10 carbon atoms.and~ able to have up to~three olefinic
double bonds; - a ~ rad~.cal Rc~ or Rd~ also able to form, w~,th a ' 15
radical Re.~ ox Rf ~ ox Rg~ , a divalent alkene group having from 2 to 10
carbon. atoms. and able to have up to three.olefa.nic double bonds. 2 - The
catalytic system as. claimed in claim ~,, charactera.zed in that, in
formula (I) , R and E~ are 20 separated.by-intermedi~ate atoms linked
together by covalent .or .coordinate' bonds . ' . ~ ~ .3 - mhe catalytl.c
system as claimed in either~of claims 1 and 2, characterized in that, in
formula (I), the minimum number~of atoms between E and E~ i~s from'3 to 40.
25 . . 4 ~ The CataJ.ytic system as c7.aimed in either of claims 1 to 2,
characteri2ed ~.rz that, in formula (Z) , R is . , chosen from: ,~ . ~
divalent hydrocarbon radicals comprising from 2 to 3B . ~ carbon. atoms ~
and . 30' ~. the 1,1'-ferrocenylene radical ~ which may be substituted. 5
.The catalytic system.as claimed a.n one of claims 1 to 9, charactex~.zed
in that the l,igand of formula . (.I) comprises one o7~ the following
structures:   17 September 200a . , ., ,o a \\ . // ~ , Ph C - R - .C Ph .S
. Ph - Q - C/ . . C =~ P~ ~- Ph ' . (Ia). .' Ph `C=O 0=C/ Ph 10 ~ . ~ 0/ `0
~ . -,. / . `, . . CH3 ~ CH3~ r ' where R xepxesents a 5, 6-bicycJ.o [2.
2.1,),hept-2-ene. ' xad~,cal,: - (CH2 ) 9- or - (CH2 ) 8-; . ' 15 .~ . 0, 0
\\ ' // f h /C, - .R - C` ih . 20 



. Ph - P = C C = i -' Ph~ (zb) Ph `Ph ~ Ph Ph 25 ' wk~exe R represents a 5,
6-b~.cxclo [2 . 2 .1] -hept~-2--ene 4 radical: ox ~(CN2)g-: . .. . O o 30 ~
Ph C - (~,, 1'-~' ) - C . . ih / , C ~. ~Ph .M. i = c` ~ ~ = i - Ph . . ; ~
(zc). , Ph CHg CH3 Ph . ~5 ' where 1, 1' -F~ repxese~,ts a-1, 1'
-ferrocenylene x~adi~aal; az~d 0 0, ~0 ~r `c 0 c// Ph ~ ~ \ ~ . Ph.-- P .
,~ C C = i ~ Ph (Td) ~ 5 r. . ph `R1 ~~ Ph ~ . where ft1 represents H ox Ph
or S03Na,or -C-0-CH3. . . 0   17 September 2003 26 6 . ..the catalytic
system as claimed in. one of claims 1 to 5, characterized in that the
nickel compound (B1) is chosen From: . bi,s ( 1, 5--cyclooctadi.ene )
nickel ( 0 ) ; . 5 .~bis(cyclooctatetraene)nickel(0); and bis (1, 3,
7-octatriene) nicl~el. (0) . . . . 7 - The catalytic system as claimed in
one of . claims 1 to 5, charaCterized~in that,, in a nickel compound (82~,
ox (B3) , a 'zz--al~,ya group has. f~com 3 to ~.2 carbon .atoms ,10 which
do not have other aliphatic unsaturate'd~ groups, except . ,where i~
contains a closed cycle.. B - The catalytic .system~as claimed in one of ..
claims 1 , to 5, characterized in that ,the nickel compound (B2)~ is chosen
from: . 15 . rt-allylnickel chloride: . rt-allylnickel bromide; .
rt-crotylx~ickel chloride; . . . n-methylallylnickel chloride; ,~ .
zz-ethylallylnickel chloride; . 20 . r~-cyclopentylallylnickel bromide;
~n.-cyclooctenylnickel chloride; 



. w . zz--cyclooctad~,eny,lnickel chloride; . . 'rt-cynnamylnickel bromide;
n-~phenylallyln.a.ckel chloride; 25 . rc~cyclohexenylnickel bromide:
n--.cyclododecenylnicl~el chloride; . ' ' . rt-cyclododecatrienyln"ickel
chloride; . . n-a11y1nickeT acetate; . ~ zz-methy~,allyln~,ckel
prop~,onate; 30 . x~-cycloocten~rlnickel octoate; . ' .
n-cyclooctenylnickel methoxylate; and . r~-allylnickel ethoz~ylate. . 9 -
The catalytic system as claimed in one of claims 1 to 8, characterized in
that the nickel compound ~35 (B3) is chosen from: . ~ bi.s (zx-a~,lyl, )
nickel; . bis(n-methallyl)nickel; . bis(n'-cynnamyl)nickel;   17 September
2003 27 . bis(n-octadienyl)nickel; bi.s (zz-cyclohexeny~.) nickel; .
n-allyl-n-methallylnickel~ and ' . bis(rr-cyclooctatrienyl)nickel. 5 ~ 1,0
- The catalytic system as claimed in one of claims 1 to 9, characterized.in
that the components (A) and (B) are present in, amounts such that the
z~icke,l-to-l..igand(s) molar ratl.o is between 1 and 100) . 11 - The
catalytic system as claimed in claim 10'; 10 characterized in that the
components (A) az~d (B) a.re pxesent i.n amounts such that the
nickel-to-ligand~(s) mola:r~ ratio is between 2 and 50. 12 - A process for
the polymerization of at least one olefin in the presence of a catalytic
system as defined 15 izi one of claims ~. to ~.1. 13 - The process as
claimed in claim 12, characterized in that:' in a fa,rst step, each of the
constituents (A) and (B), which are a.n solution in an inert solvent, are
20 introduced separately or simultaneously ~.n.to a reactox, togethex, with
the reaction mixture; and in a second step, the olefin or olefins are
introduced, the (co)pol.ymerl.zata.oz~ taking place at' a temperature
between 0 and 300'C and at' a ,total absolute pressure of 25 from 1 to 200
bar. . 19. The process as claimed in claim 13', characterized in that the
constituents (.A)' and (B) are introduced ~.n awa.ckel.-to-ligand (s) .
molar ratio of between 1 and 100, 30 . 15 - The process as claimed ~.n
claim 14, cha~,actexized ~.n that the constituents (A) and (~) are
introduced in a nickel-to-ligand(s) molar ratio of between 2 and 50. 7.6 -
The pxocess as claimed in cne of cl aims 23 to 35 15, .characterized in
that the inert solvent of constituents (A) and (B) is chosen from saturated
aliphatic hydrocarbons, saturated alicyclic hydrocarbons,
axomatic.hydrocarbons and mixtures thereof.  



17 September 200 28 17 - xhe process as cla~,~ned in one of claims 13 to
16, characterized in that the reaction mixture consists of an organic
medium. 18 -, The process as cla~.med in claims ,13 to 16, S characterized
in. that .the reaction. mixture comp~,ises a continuous liquid aqueous
phase, which compx~,ses more than 30~ water by weight. . , . ~ . 19 - The
process as . claimed in. claim 18, . characterized a.n 'that. the aqueous
phase ~.is the only liquid ~,0 phase. 20 - The process as claimed in claim
18, characterized ~.n that the mixture comprises an organic liclu~.d
phase., . 21 . ~ The process as claimed i.n one of claims 17 15 and 20,
characterized in that the medium or the organic. phase ~.s chosen from: . .
- , saturated a~.~,phatic hydrocarbons, saturated alicyclic hydrocarbons,,
aromatichydrocarbons and mixtures thereof; 'and 20 . - to the extent that
the polymerization conditions keep . - them in liquid form, a-olefins,
uneonjugated dienes and mixtures thereof. . 22 - The process as claimed ~,n
one .of claims 18 'to 21,, characterized in 'that the polymerization
'medium 25 comprises a dispersing agent. . '. ~~~ 23 - The process as
claimed in claim 22, characterized ln, that the dispersing agent a.s
present at up to 10~ by we~.ght with respect to the weight of water. 24 -
The process as claimed in .clazm 23, 3,0 characterized in that the
.dispersing agent is present at 0.01. to S~.by weight with respect t~o the
weight of water. 25 - The process as cJ,a~.med in one of claims 18 to 24,
characterized a.n that the polymex~.zatio.n medium ,comprises
anlemulsifying agent. 35 26 - The process as claimed in .claim '25,
characterized in that the emulsifying agent is present at up to f:.10$ by
weight,. i,n particular at 0.0~. to 5$ b.y weight, with respect to the
weight of water.   2.9 17 September 2003 27 - The process as claimed zn
cJ.aa,m 26, characterized in that the emulsfying agent is present~at 0.01
to 5~ by weight witl~respect t;o the weight of water. 28 - 'the process as
caa~.med zn either of claims 25 5 to. 27, characterized in that the
emulsifying agent is present .in anamount greater than the critical micelle
concentration. ' 29 - The process as claimed i~n cla~.m 28, chaxac~erized
in that the amount of emulsifying agent is 10 enough so that the
polymeriz'at~-oz~ takes place mainly in the micelles. w 30 - The process as
claimed in one of claims 2S to 29, characterized in .that the
polymerization medium comprises a liguid organic phase and a cosurfactant.
15 . 31 - 'the ~ proce,ss as claimed in c~,ai.m ~ 30, ,cha'racterized in
that the polymerization mixture comprises . a ,l~.quid ; organic 'phase and
a cosuxfactant . ~. 32 - , The process as claimed ~,n c~.aim 31.,.
'characterized in that the cosurfactant has a solubility in '20 water of
less than ~, x 10"3 mol per liter~at 20'C. __ . 33 -The process as claimed
in either of.claims 31 and 32, characterized in that the cosu.rfactant is
present at up to.l0~ by, weight with respect to the weight of water. ~9 -
The process as claimed in o.ne of claims 31 to 25 33, . characterized in '
that the ~ emulsifying agent to cosurfactant mass ratio goes from 0.5 to 2.
35 -- The process as claimed a.n one of claims 13 to 3~, '~charactexized.
in that the coz~cezatxat~,on of the ,constituent.(A) in the inert solvent
is between 0.1 micromo~. 



30 and 100 millimol per liter of solution. 36 - `The process as cla~,med
~.n orze o,f claa.ms 13 to 35, characterized in~ that the concentration of
the constituent (B) iri the inert. solvent is between O.l.micromol and 200
milli.mol per 7.iter. of solut~.on. . 35 37.- The process as claimed.in one
of claims 13 to 36, characteri2ed in that i.t is carried out in an inert
atmosphere.   17 September 200:'. 30 38 - The process as claimed in'one of
c~.aims 13 to 37,i characteri.zed in that, in a preliminary step, the
constiuents (A) and (B) ~.n solut~.on,~ a.re brought into contact with each
other in their inert solvent, for a duration of 30 5 seconds to 1.0
minutes, before their introduction into the. reaction mixtuxe,~th~.s
precontacting step.being carried out in an ~~ inert atmosphere, at a
temperature of between, 0 ax~.d 100'C.. ' 39 ~~ - The process as cJ.a~.med
in claim 38, 10 characterized in that this precontacting step is carxied
out at a tempex~atuxe between 10 and 70'C. 40 - The process as claimed in
one o claims 13 to 37., characterized in that the constituents. (A) and
(B)( which are in solution in their inert solvent,, axe introduced 15
separately into t;he reaction, mixture, the latter being held at
a~tempexatuxe of from 0 to 100'C. 41 . - The process as claimed ~.z~, claim
. 40, ch,a~acterized in that the reaction mixture 'is held at a temperature
froze ~.0 to 70'C. 20 ~~ . 42~ - The process as claimed ix~. ore of claims
13 to 41, chaxactexi.zed in tha't_the (co)polymerization-is carried out.at
a temperature of between 2S and 200'C. . . 43 - The process as claimed in.
one of c~,a~.ms. 1,3 to 42, chaxaotexized in that the (co)polymeriaation is
carried 2~ out at a total absolute pressure of from l to 100 bar: 44 - The
process as claimed in one of claims l3~to. 43, characterized in that the
olefin or olefins intended to be polymerized are introduced in gas or
liquid orzt~, with . enough sti.xrin,g of the polymerization ,medium. 30 ~
45 - The process accox~da.ng to .one of claims 13 to 44,, characterized in
that the olefins are chosen from eth~rJ.ezie, , a,o~.efins, ~ cyclic
olefins and compounds of ' formula: CH2~CH--(CH2)n-G 35 in which: - n is an
integer between 2._and 20; and   17 September 20U:'. G is a radical chosen
Frvm: -OH; CHOHCHZOH; OT.; -CF3; -COOT; -COON; , . -Si (OH) 3; .-S,i (OT)
3; . ' ' . '~ is a hydrocaxbon radical. having from , 7, . to 20 carbon S ,
atoms. ~ , ~ ~ . , . . , 



. , 4.6 - The ,process as, c7.aimed ~ in, one of claims 13 to. '94,,.
chaxacteriaed iri that a.t least ox~e . olefin is ~ ethylene. . , ~ 97 -
The process ,as claimed in oz~e of claims 25 to 4 6,,~ chaxacteri zed ,in'
that , the ~~ polymeri aatioz~ ,. i.s carried out 1,0 in the presence
of-an"emulsifying agent, leading therefore _. to a latex, if necessary
after a ~ filtrat.~oz~ step.' - The process as claimed . in c~,aim 47, Ch;
aract,erized in ~ that ~ tfae latex ~ ~is a . high-dexas.i~ty polyethyle~;e
or,a medium-density polyethylene ox a low 1~5 density,po~yethylene, . ~ .
~5 G
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