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eopol.ymers -compri.aing frar oa;l 110 95 mo1 % of 

sodi'Wll acrylate and. from 32. to S m.ajl % ,f ll.am:yl. acry:.tate 

jlre already known, from J. Applied! Jlol" Science, ~..11>1. 

44, pp. 86~-876 (1992)r which 1are;1 ~seful. for the 

dispersion of polar and ~-pol.air p~tf-c1es. sucll as 

titani.um dioxide and carbon blaojk. ~I di.spers.im; of 

graphite particles by means of a copoi-ymer, wi. th an 
I :1 f 

average :molecular weight of 20, 00~, of;I JDfleie anh.yd~~:.i.d.e 

and 0£ ~-o1efin having a so-called!•c~nl structure 1~Lth 

siJnultaneously hydrcphil.i.c and. hyd.J:!op~i.e side ohai.D."1 is 
· Ii I 

also known from, J. Dispersion scfenc' f1d Tecbnol1,gy, 

13 (2), pp .. 1.95-200 (1992). I !I I . 
I I ! .. • 

Patent E-P-B-107 ,403 d.esc4ibesilal stable aqu.ff.c.)us 

d!speJ:"sicm comprising a water1.insiOll1iOle copol.,,mer 
I II I • 

emulaicm obtained from. 10 t.c 70 weiFht ~I o!f (:m.eth) acz;··lic 

acid, frcm. 0. S to 25 weight % of N-~deqrl~crylamide u1d, 
- I: I 

preferabl.y, at. l.east JO weigh; % !i of Cc;-c.)a:.;tyl ,, I 

(math) acry1ate. A:ft.er n.autraliza ion :I by an. alka:-.J.ne 

hydroxide or volatile =md ne, thi.11 mmi1a4.fiec:i copol: 1ner 
II ' 

;becomes highly viscous and capable of *iplc.ening var:· .t)Us 

aqueous :media, such as wate1· p~14-ts, pigme:n.tal 

dispersions, and tl:Le like. ii I 
Patent tJS 4 A•4,524,175 d.esclrihes a stable wat:er-

l •I ! 
in-oil emulsion comprising a ncm.-ccm.tiD.'liOtis aqueous phase 

I 11 1 

containing an associative hydrophO:lpic ~~lymer obteL:.ned 

from 40 to 99.9 mol % of ac~lmdt, f~OJfl o to so me:'. % 

0£ aoeylio acid and from o .1 to 10 I :mo1 :~ p:f cc.-eu:> a:.J:y1 

(meth) acrylate, the said .. copol1r ~r· i g ~ :mcleal .lar 

, weight 0£ aoo.ooo to 2,soo, ooo.. _ I 
I 

Pat ant 'O'S-A-4, 432, 8 81 dear· %:ihe~ the use, :i:t1. a 

water-sol.ubl.e thickening agmit, of !1 a, oopo:lym.er of 

(math) acrylic acid ~ of a water-in.sf luble moD.t'ao.e: 

35 
• ,_...;_ ....... . I ·I . 

, possess;uig a ~z-...Oph.O.u.1.C g~OUp crit:a~g at 1eaa;: 8 

carboA atoms r such as iil:d. ethyl.eni.c::al.l.tf I un.sa tura tad N-I ,, 
a1ky1ami.da. J:n. this thi.cluming agf t:, :fits copo1-yme:r :is 

u.aed in combination wi.t:h a. wa.t:.ar CU..apfi'Z'1'.:i.hl.a ZLau-.:i.i ..-i:z.:l.e 

surfaetan.t in a rati.o by weight o thei acppoly.e.r to ·:he 
I I 

- I 

• . ' I I 
Received Time 18. Fe b. 18 : 0 l i Print Ti me 18. F e ; 18 : 12 

la! 002 



• 

18/02 '98 11:12 tt33 03 44556653 i.;RAY VALLEY .. ---" .: . I 
I 

i 

1iiiiW . 2. 

sw:fac:tcmt , of l>et~e~ o. S and .ao • I 

I 

THB JHEET HAS ;f)fEN 

s 

+o 

'15 

40 

25 

30 

35 

; REPLACED 
I I 

Patent !'.ll·A-~, 593,202 desf.rib;.r'l as thickening 
agents for aqaeous saline so1~tioxHI# water-soluble 

amphiphili~ copolymer~ of sodium rr p~t ssium acrylate 

and of N•mcmoal:Jtyl_a~:rylamide (t:hje a~~l group being 

C8 -Ci5), the total. xiumber of :m.cmODLef unr-tf. ~~iig between 

so o and. 2 o, a o o and. . the N-monoarlcy1~~rjr1aiti:io.: uni ts, 

present in the proportion of 0 .SI to ~12 :mol %;..,_ being 

distributed noc.-statistically alon~ th~ ins, ~~ is 

to say, on the whole, of the block I ty;pil· . : 
µthough the majority of jthe~e documents havi! . . .:1.-- f ,,_ .I . I ed. perce~ved the a~v.....,tage o ~coJ:prrattn~ U!Uts der•v 

from fatty N-alkylac:yla:mides in fopo"rs capable of · 

influencing the viscosity of aqu.eors m.fra:+a, none of the 
aopoly:mars described ca:a. be used 1 inci~•tfial.l.y for the 

dispersion of pigments, in partifular 'of hydrophobia 

pigmenes. This is pl:'obab1y due to ur·~~piriat:e se1ect.ion 

of the main parameters of th.a cop91ym.e~s l in partictlar 
the choice 0£ very high m.olec:ular j weisr.h s aJ:Ld, ill some 

cases, the presence o:f a third +,~I , such as alky1 
(meth)aczylate. i I 

' 
A ~i.rst aim o:f the present inv~i~n is therefore 

. I I 
to def ill.e (a.et:h) ac:cyl.ic copol.y.me~s . . c:jh are easy to 

produce .in.ciuEJt.:.i.ally anci which cazt be ! lui•d directJ.y as 

pigmmit d.ispersanes. A secoud ai::m. ~£ '4rlpreaan.t inven­

tion is to provide aqueous disperfi~j 4~ pigmentsp in 
particul.a.:r of hyc!rophol:>ie pigmentr, ~~ exhibl.t (.in 

standard shear gradients, i.e. f1f8' 41 ~o 500 a-1
) l.ow 

viscosities, for a:ample f:-om. appirox:ilua-tely 0. 01 t•:i 5 
· I rl I 

Pa.a, even at low l.evela of u11e 10£ ~- (meth) a.C"J:Yl.ic 

copolymer. . I ;1 i 
. It has :bee:a. fcnmd, s~~· s:i.Jb.11i1r, that tl:\ese 

ii I" 
objectives could be achieved with a~ropriate seleo-

• 11 . I 
t:i.021 of the monomers and of thei.r 4espeFtf ve proportions 
in the (JDAth)acey1io aopolym.er, asl1'1rel~ as of the mol.e­

oular weight c~ the copolymer i tsef f'. ! I I 
A first subjec~ o:f the p;-es~~ jinvent:ion t.b.us 

re1a t:es to a family o:f (math) lzy1~b I aopo1ym.e~s o~ 
genera1 £o%lDUJ.a : 

I 

! 
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the Jtr are lllOZlOV&le:a.t CaCiOjDS ~:C~Sing .frc= t:he 

neutra1!zatic:m of the ·COOK ~OUpft, jit being poss­

ible, however, for th:is neutrap.iz~~ipn to have be.en 
. . ii . 

only partia1; i . 11 : -

~ ~ Ra are choaezi :frcm.: I hyd~F9J&n., lcmg-cbain 

1inear or b:t-3l1cb.ed aycloalkyl F ~]. J:adicals ('for 

example contai.J1ing 8 to 30 carbozi1 at.ems) and a:yl. 
I .i I 

radi.cals ha.vi.Ag f:om. 8 to apf:ox~~tel.y 22 aa.i:bon 

atoms, with the acndition it a~ teast one of Rs. 
11 I 

and ~ i.s not hydrogen; , ! I I 
-~ and ~ ara .i.ndapenclentl.y chosen £!.:-oilu the hydrogen 

I 11 I 
atom, short-chain cyc1oa1ky~ o:r::

1 
rikyi :radicals 

having from 1 to 7 ca.:-l::>Cll at:F" ~· a:i=y1 :aclical.SI 

having from. 6 to 1 carbon a.ta;-; !! I 
Rs1 Rg emci R., a.re each, iDdependently of one another, 

I 11 I 
ahosen f:cOlll the hydrogen ;tom ; 1 ~ the methyl. 

• I 11 ' radical.; I 
1
1 1 

,I I 

.,J. is the molar l.evel of langrcha:i!n jami.de units in 
"d 11 

the copolymer; an . 1 ! ; 
1: ! 

'1'2 is the molar level. of sbOrt-o~r. a:snide u:rd.ts 
• • I 11 

optional.ly present i.zl the cop+lyme:r, and 
1 I !I I 

characte:cizeci in that their · weigJtt- a-vl-~rage molar mass 
. · 11 I 

does not exceed approximately 3o,qoo ~ in that '1'1 is 
• I I ~ 

between o .01 and o .30 approximaceir. !i. I 
1. 

Acco:cding- to the pre:ferenda1 embod:imez:a.ts of the 
I ~ I I 

present mvm:1.t:i.oz:a, these copc1ymer.; ii ! 

... 

I ,1 ' 

have a_we~ght-averaga molar mr·· rtlleast equa1 to 
app:rox:L..'lll.lli.ca1y 2000 .. -t!J../or j 11 

exh;bit a :mc1ar 1eval. 1'1 of lbe~~ 0.02 &ll.d 0 .. 12 
;1 ; 
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I ~ ; . • . ' . . ·. I . ' I I I 

exb ihi t · a .. mol.aJ;' level. Ta raD.ginQ from O to O • 4 

'approxi.Jnatel.y; ; am!/ or 1 · ~; I . 
compr.ise amide uni ts in which. ~ t 1~a,t one a:f ll,, aDd 

1'l::a is a l.in.ea.r or l>ran.ahed a.lklfl rac:µ..cal having from 

:b I 
Ii· 1 . 10 to 18 c:a::c: on. atoma._ 'i -

The monoval.en.t cation :r isl preTifit~ab1y generally 

-~ cation of an alkali met.al., such alif soci:f.Uf' or potassium, 

tlle aJ!llllnnium. ion, a. quate=.ised a:mmcianiuml ion. or a1ta::rnat-
I 11 I 

ively a zinc complex. J:t ca=. also! be,;! Pfefarabl.y to a 
. II . 

min.or extent, a proton. Mixtures of ,~let cations as 

clefi.Ji.ed above a:Lso came within J sc1• lof the. -om.t 

invention. •; : 
· ii I 

For the rac:iuirem.ents of preseD.t invention, a 

first method for estimat1:r:i.g the weiJht ... S:teiag-e molar mass 

comprises the este~ificatioii oi ~I Cmeth)aczyi.ie 
I 11 

c:.opol.ymer and then tb.e aubj ectiop ofl fh• ester.if ied. 

copolymer sample to gel per.m.eatibn c.brpmatography in. 
I 'I I T 

tetrabyd:rofuran., a pol.ystyreme sapa.p1e• ! !Se.insr used for 
1 I -J 

calibration. A seccm.d method for estim.alltl!ng the weight-
1 •I I 

average molar mass eampri.sas the 1use :~£! aqueous-ph:a.se 

seeric exclusion chromatography, I an !laqueous 1.ithium. 
.! I 

nitrate solution being uaed. aa mahile:iphase, a colma:a. 
· --, I I 

]:)a•ed on grafted silica being used. aiic:l1
1 for example, 

I :: 
sodium polyacry1ates or po1yoxyei1en~slbeing used as ., . 

stand.arc! polymers. . · ~. I; 

. . ·1 
A second subject of the present i.n.vanti.cm. re1a ees 

I :1 ! 
to the manufacture of the Cmeth)acry+ic copo1ym.ers 

cieacribed. above, !or whiC!h t.wo me~ds!~ &!re provided. A 
I I; I 

first synthetic inetho'd ccm:r.prises I the direct 
I ' 'I ' 

copo1ymerizat:.ion, by the radi.c:.al :J:~uta~!.1£ a mixture of 

monomers comprising: a (meth) aezil·i~ aci.d, · an 
I I ! . 

N-substituted {:m.ath)acx:ylamid.e der4vativet of fol:llL111a. 

CH2 - I - II - i - R~ .. 

' 
0 I 

I 
' 

.• I 

I 
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. I I 
i:D. 1~hj.ch ~~ R.; -~ -~.-~ve the me~ings, ilj1diaated above. 

~~·:if approp~iai;.~;;::an N-sUbstit~ted• Cmel' th) acryludde 

derivative 'of·· formula: ·· 

CH2 • c - c. _:__ . N R . I 
l ll l .(ll) . 

0 

: ' 

;i.;a which ~' a. and R, ave the m.ea.Dings: liclicated above,. 
. I I 

the·Qopolym.erizaticm bei.Dg carri.e~ ou~ iF at least .e:me 
.;. : I , 

organic solve:a:t. ·capab1a of a11owing sm:f~cient transfer 

reaction. ~or t:b.e wei.ght.-ave:ragej m.ol~rj mass o:f t.he 

copol.ymer noe to exaaed 30,000 appfaxi~~el.y. and in the 

presence of at least one free-r~c.i; ifiitiator, ·at ·a 

temperature at most equal to the bril~ temperature of 

the so1vtm.t and at least equa1 fo the decomposition 

temperature of the initiator and for a ~, of 0.5 tc 12 

bow:s approximate1y1 suf:fi.cient 1
1
to b.~vert a11 t.he 

. I 

monomers present ( (.m.eth) acryl.ic acid and N-subst.itv.ted 

(:m.etl::t..) ac:cylam.ide d.er:i. vati ve (s) ) ,. lthe i c~o1ym.erizat lcm. 

being fol1owad by the neutra1izat~on 'ofj
1 

the copo1y,J.T..er 
I I 

fo:caed. ~e ccpolymerization temperature I is mast often 
' ' 

between 40°C and 100°C approximateljr. '?he
1
11eutralization 

can be carried out by means of a cpn~ent1ated base such 

· as •'l"!'on.i.a, sodium. hydroxide, poqassi-km,j hydroxii;Ie or,. 

pre:£erah1y, a1kali metal allcox:l.des I (soclinm ar potass i:um 
I ' ! 

alkaxides), it being possible for the latter to he.used 
' I I 

in alcoholic solut.i0J1. According tQ this fi.rst. synthet.ic 
I I ! 

m.athod, gi.ven that the ccpo1ymerizaltion., t:+me is adjusted 

to obtain complete conversion, I use ~s made. per 

1 m.ol. of mixture of monomers, of 1'1 ~ol ?f lth.e N-substituteci 

derivative of formula (:I) and, +f a~pfopriata, 1' 2 mol 

o~ the N-sul:astituteCI derivative ff fo~la, {II) per 

1· ('7'1 +'7':a) mal of (math) acry1io acid .. I The ~erson ski11eC! in 

the '---· . ! I 
art ~s how to choose. :by a flew rput:.ine tests, the 

I ' I 

ccpol.ymerizati.on t.:bae appropri.ate :for c~iete cc11versi.cm. 
I I l 

of th.a mcm.omers depand.ing cm j the : Cfth.el: vari&b1e 

pazametera, whi.dl are the fraa-raidic: rt::iator, the 
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., 

'na.~ur• of the a., ~ ~ ll, radi.ca1' ~~, - ~f appropriate, 

t;A9 ';La.ture 'of -- th• 'A:J1

, ·a. cmd Rr :.r:aclicals ;~, fiziall.y, the 

values o:f - 'Ti,- and 'T'2 • · Accorcl.iDg toj this first sy.a.t:heti.e 
I . • I 

method.: use i.• pref~ably made, as I orgmup solve:lt, of a 

light a1cohol, such as isoprapanot, or .ltez:na.tively a 
I · I 

saturated ester, such as ethyl ac:rtat~. I Menticm may he 

ma.de, as f:ree .. r~ca~ initiators,, lof, Frer a1ia, diazo 

cOJl!Pcunds or o:~ani.c ~eroxi.des, iero~dtearbona.tes and 

peroxyes~ers, such as benzoyl per~fe, tert-buty1 

hyaroperoxide! tert-butyl peroxide, ~:i.4um.y1 peroxide, 

2,2-bis(tert-butylperoxy)huta.ne, lper'a~ta1, 1,l•bis­

Ct-butylpe:t"oxy) -3, 3, 5-trim.ethylc~cloh~f1e, tert-butyl · 

·perl:>ezi:zoat:e, t:ert-buey1 pe:oxyoct:;at:a,: errt-hutylperoxy . 

-.isoprapy1 carboJl.ate, tert•buty1 111erisond>nat:1oate, tart-
• .-, I I . 

butyl pexma.J.ea.te, cyclic peracetial, 1 2;~-ciim.ethyi.;..:a,, 5-
1 : . 

oisc2-ethyl.hexy1peroxy>hexane, mrthy1 I echy1 ketone 

peroxide, tert-amyl peroxyoctoate, 2,S-cif-peroxycctoates, 
or al.teniativelv 2,4-pentanedicm.e peroxii.de. 'l'he f~ee-

·~ I I 
radical initiator will pra~arabl.y be C!hosen so that its 

decomposition temperature Claes n~t ~c+d t:he hoi'ing 
temperature of the orgmdc sol.vent, at. 1fh1 pressure under 
consideration. Xf appropriate, the ce>Pol.y.meri~ation can 

I : r 
be carried. out in the additional. p:ciesenpe !of at least o:ne 

traJ:LSf er agent in a proportiozi ral:i.ging up to 1% 

. appX"oximate1y by weight with. respept t? ~e :mcncmers. 

Accorcliz;l.g to ~s first ~the~iclmet:hcd, the Rs1 
Rs and ~ radica1s can be chosen ent:~relr iltl.depen.dent1y of 

one another and it. ie possible, fo: ex~~ e. to combine, 
I : t" 

in the aopolymar1 uni.ts derived. frF· a :mcrcwaJ.ent cation 
acry1ate with units arising from. N-rubs~it:jUtec:l methacxyl­

amide derivatives or alternatively,, converse1y, to 
I : I 

ccmbi::a.e, in the copoJ.ym.er, unp.ts ! c:i+rived fr~ a 
monova1ent cation methac:rylate w1fii ~ts arising !f2:am. 

N'-sUbstituted ac:r;yl.amide derivativ~s. : ! 
A second method for the Ell'fth.e~i~ of the acey1i.a 

copol.y.mers described above eampr~ses th~ reactiou of a 
I I I 

pol.y ( (meth) acry1ic ac.id) , wi.th a I wei.Fh*-average m.ol.ar 

mas• aueh. t::hat ~t does not axe••1 ~rori.ma.te1y 304000 
after react.ion, in a solvct 1 fb.r the ea.id 

- I : I 
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~cly' (meth) aCrf~~c: ~cid) , and a prima~ or second.a.ry 

~'! ,: ~f , f~,~-' ~'97.'lf!:!I: -~ mid, if ;ppr~rfate, a second 

prima:y or seccmcia~ 'ami na. ~f fd,zmul.a !~It.NH, .in the 

-preseACe of a carbodil.l!U.de such I as dicyclo­

hexylcarbodiimide. This method quail.titat~vel.y produces, 

after aapoJ3.~fi~atiou of the productj 0£ t;hi~ reaction, the 

acrylic copolymer described above ~ a diurea, such as 
. . I . 

di.cyclohelC)"l.urea. The 1atter, whi D. is pz:esent in the 
I I 

medium. izi the form of a precipitate, is 1easily removed 
I : L 

fJ:om the orgaz:a.ic soluti.on by :fi1t.,ratiion
1 

According to 

. this second method, the reaction .is c;:a;ried out .at a 

temperature not exceedl.Dg the boilifg p~inltl of the chosen 

sol:"'eut, pre:ferably ~etween 20 4 80 °c approxil:Dately. 

The reaction is preferably carriedlout1f~r a time ~f 30 

minutes to 12 houra approximate1Yj and! ,.e c:on.secut:.ive 

:ct.eutra1i.sati.oii i.s preferably carrird o~t I by means off a 

concentrated base, for example an a!lcohol.ic al.ka1i metal 
I I I 

alkczi.de solution, such as sodi:wn. c= potassium methoxicle 
I I I 

or et:hoxi.de, or an aqueous and crm.centra~ed solution of 
. I • I 

an alkali metal h--'.,..,..-ide, such as sodium '--'-axide or ·.r ..... - I ' I -z ....... 

potassium. hydroxide. Accorc!ing to ~hi.s~s;ccmd synthet.ic 

~thod, R,, Rs- and lit,. are necessarily iclentica1 and a.re 
I · I 

either the hydrogen atam (mcdi~icrti~ ;£ po1y(acry1ic 

ac.i.cl)) o::z:o the methyl radical ~fication of 
I . I 

poly(:m.ethaorylic acid)). Mention may be ma.ae, as examples 
I : I 

of organic solvents which are suitable £1cr this secCZld 
I I l . 

synthetic method, of N-metjhylpyr1'o1idon.e and 

cli:m.ethylfoJ:JDalllide. As the :reactionjc&X'~~ecil out aecorcling 

to this ~athocl is quantitative, Ulfe w~ii! pre£~ab1y be 

:made of T 1 mo1 of amine R.i.~ ·and, if appropriate, -r2 a.al 
I I I. 

of amine Ri:R.D for each :mole of poi. ( Cm.etlji> acrylic ac:id.) 

used. l 

J'or the manufacture o~ ~e (m.eth) ac:r:ylic 

copoll'Jll.ers according to the in.veutf-ou, :~first o:r: ~e 

.... - ~thetic method will be ~·-ring, o:a. the 

one hand., on the cammercia1 avai1ab"1i.ty o~ the 

N-sUbati.tuted d.eri.vative of fo:cmul.al (:I) : , oD. the other 
,_ __ .:ii .. 'I.._ ib . . I 
~, on. i;;.u.s .poss ~a need to d.iffefent:.~a~e R5 , Rs and .R.,. 

A third subJect 0£ th.a pre~ene invantion relates 
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-~o :·~·-use, .C?~ ~- ~~~~e~)ac:ylte eop~l~ra described 

~~T~: _ '-,!'; ~·~,~~F~~·--~:~<?i: vari.ous ~ig:m~ts and more par­
ticu1a.r1y· ·as~ disper•.ants for- hydr~ic I pigments. such. 

as carbcm. black. Oth~r pi;ments td whi~hlthe copolymers 
. I I I 

according t.o tb.a invent.iozi. may w;amJ.llYj be applied as 

dispersants comprise, on the one hafd, hofgani.e pigments 

suoh as tita.D.iwa dioxide azid ye1low and red ~ran oxides 
I · I 

and., o:a. the other hand, organ.ic p:iJgmentslsuc:h as copper 
I I · 

phthalocyanina blue, ,!-naphthol. ~eds1: izo aceta.z:ylide 

yellows, diox;a..zme violet and ~h~oFyanine green. 

According to the present inventif!: fh-1" (math) acrylic 

copolymer is added to a largely a.qurous :·•riu.m containing 

. the said pigment. :Largely •!iUeou• mrdi~ ~· m:uierstooc1 to. 

mem::L a d.ispersicn of the hydrophobic er U.On-hydrophol>ic, 

· organi.c ·_ox- inorsianic: pi.gmezLt iD. -f ter. o4 iD a .m:.i.xt-w:e, 

"Whi.c:h is 1argely water by waigbt, !of water and at least 
. I I cne water-miscible compound., su~ a~ a g1yccl. The 

eoJ:LCentrati.0J1 o:f pigmc.e iD. tl:Lis di~per&if- can be hi~hl.y 

variable, according ta Ch.a nature o~ ~ ~igmen.t, and can 

reach up to 70 weight % for an. inorgan.1c pigmeut such as 
I , I 

titan.ium clioxi.de.. trsual coi:1.centratli.ons. for carbon black 
I. I I 

and copper phthalocyanine blue varr fram j10 to 50 weight 

% approxjmatel.y. Aeeording to the nat.u.re bf the pigme.nt, 
. I . J 

th.a (math) acrylic copolymer aacor~ t? ~e invention is 

used iJ:L a greater or lesser propo~tion. For example, it 
I I I 

i.s preferable eo use from 1 ~ 10 Wei.g~t rs approximately 

of "copo1ymer with respect to the 4eight ~:f pigJDent. when 

the .latter i.s inorgmiic, but +t.e&d j from 1 tc 30 

weight% approxim=ta1y of aopol~.wi.~irespect to the 

weight of pigment when. the lat~er ~s lorgani.c, these 

-proportions being ca1cul.ated by weisi:bie bf dry naa.tt:er, 
. I : 

that is to say hy subtracting the 'weight of the aqueous 
I 

or laz-gel.y aqueous medium. 
Thus, the (meth)ac:z::y1ic a~o1ymers according to 

35 the inventi.on find a particularl va.luahle use in a.11 
' f 

fields l.J:Lvolving the use of a:a. a.~eous1 p~gm.en.ta1 slu.:z::cy 

and in particular in the fields Io~ ;i4s, paJ.nts alld 

coatiJ:Lg's and of the manu;fact.ure o:f col~ured plafJtics, 
I I I 

when the man.u£acturiD.g process includes ail. aqueous-phase 
I I . I 

' i 
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s~ge. The use of the (meth)acrylie copo1y.me::ra according 

to the invent:iou as:· clispersan.ts ~or 1p:L~~s is . :&Ore 
.. . ; • • • . . . . • • I . I I 

particularly '··advantageous in the i:ase!.af aqueous-phase 

paints aDd of solvent-phase paint~, in; plrticular these 

using, as polymer bi:r:ider; a irmp-oi~, j medium-oil or 

ahort-oil alkyd ras.i11, an alkyd I res~ I modified by a 

urethane l:esiu.. aa. efCXY' resin m:j an ac
1

·xyi.ic resinq a 

vi.Dyl. chloride copo1y.m.er or· a vater-d!:Ll.utable alkyd 
·' - I I resin. 'ftds US$ wi1.l a1.ao be va1ual>1e :in ~e case of the 
I ! 

manufacture of coated pigment&, pi~ts intended to be 

·dispersed directly in a:c. aqu.eousj formutation. In all 

these uses, the (math) acrylic: copolbers according to the 
f I I 

invention provide substantial advantages With respect to 

the other dispersant po.lymers whicJ are: aijready kn0WJ1, -in 

particu1ar in te::r::ma of' rheol.ogical ~ehaviour, of diapers-
! I I 

iJlg power, o:f colouring strength, ~f l~rte%m stabilJ.ty 

aJlCl o:f eompatib.i.1ity with the pi~t and.I w.ith the other 

ingredieuts ox t:he final. fo::cm:u.lac:icm \Vi. th which r.he 
I I I • 

aq11ecus pigmental s1urry .is inaoxpofate~, r.hether this is 

an inlt, paint or coating fozmul.at.~011 or: B.ltarnativel:y a 

plastic fo:cmulatiOll. Xii particUl.IU'j Jthe pigm.enta1 

. dispersions prepared frcm the copol~~ 
1
ccorcling to the 

invention have ve~ low viscosities at :room. eem.pe:at~e, 

eve:Q. with a 1ow l.evel. of di.spersan.~. II · 
. I I 

The examples below are p~ded b¥ way o:f i.llus-
1 l I 

trat.ion aiid without impl.ied 1.imi.tiatia.D lo£ eh~ preoen.t 
I I 

invention. · I 
; I 

i 
i I 

An aqueous so1ution supp~i.edi ~ the aompany 

Coatex, containing one mol of a sodium ipoU..yac:cylate· ·"'6tth 

.a weight-average· JDolar .mass e~ t~ ~,ooo,· is _tJlen. 
I . 

paaaed through an i.cm-exchange ca1E· ,, th'f resin o:C wkich 

has been a~~d.i£ied beforehand with hY'd%ocfloric acid and 

ri.naecl to remove any t:ace of aai.7. I :r11• fractions 

~5 . recovered are concentrated. an.cl hen. ! 11fphilized.. The 

po1y(acryl.ic acid) thus abtained~s c:li.ssol.ved in 500 ml. 
I I 

of N-m.etbyl.pyrro1idone. A sal.uti. of 0.05 :m.o1 of fat:.ty 
. I 

ami.:ne (dodecy1amizie) is added dra~ise· a~ a t~erat.ure 

of 60°C. The temparabll:e ia l lht to 80°C. A 
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1103.u~ion O~ _ 0 ." 0~~ ~-:t Of dicycl~hexylc~bodiimide · ill 

~9 ~.- of ~~me~f~~o'l.,:i.dcme ~· fun ~~' dropwise with 
·vigorous stu::r'in9'· ~e)ra.~xtu:e ::&.a ~en e.tarred for 1 hour 
at 80 c-c and then 1eft sti.rZ.hg Un.ti.1 the temperature 

reaches 2o•c. The sol~tic~·i• thenj £ilteJed in order to ; I 
remcve the 4icyclohexy111%'ea preci~itate-j 2 eqall.valents 
(calculated with respaat to the I carbo.x;y-1 groups) of , I 
sodium methoxide, as a 33% salut.ion1in methanol, are t:hen . I 
aclcied. while COl.d aJld Wi.th V:i.1Y0%'0US st1rriTUT and the - ~ I I I -:ii 

precipitated ac:ylie copolymer acc:ofding tp the invention 

is recovere~. ch-1e4, ~edissolved if waterr precipitated 

from. methSuol., dried, red.isso~ived : r water and 
lyophi1ized. The yie1d frOJIL this iyntliesis is equal to 

65%. . _ _ ~ I 
Speatroscopic ana1ysis by p~citOz:L n~c:1ear :magnetic 

- I - · I 
reso.nance o~ tli• aeqiolic copoly.mer ~us :obrai.nad. make.s it: 

posaible to aonfi.r.m. the geDera.1 fo~l.a'.: I - f ] - I I I . 
CH2 -CH = [~-: i:H]_ 

I 0:.95 I J ~OS 
o-~ I r·o 

o-Na+ NH 

' 
I 

'?he ~i~ht·~~rage :molar ~ss 
; 

is e~ to 4300 .. 

11 
(Cl£i} -

I I ll 
I J 

! OIL : ,-~ 
I 
'- ' 

?f lthis copoly.aer 
I -

l 
IDMPLE 2 I I • i 

A dis:persicm. compr:i.sing, .byj weigh~; 67% of water, 
I I ' . 

30% of carbon black ~d 3% of thejacxyi~c copolymer of 

Bx2 mple 1 is prepa:ed. The rheology1· of tb.is dispe:siou, is 
I I 

studied using a <:arrmed type / c .. s~ lrhaometer. :r:n 
particu.1ar, - the ·viscosity 11 ,. flnr"ftJ:'essed ih Pa· s, of' tbe --.r I • I 
clispersi.cJ::L is :measured. at cliffez:oep.t: ~herr gracliezs.~s 'Y 
(expressed in s·1

). The results 4f tAe,·e JD.e.asurememts 

appear ill Tab1e :t he1aw. I ! I 
. I j 
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A ca~J:?cm p~'~k disperaio'r' is iirepa.red. as in 

ba:mple 2 · but usinS- : -~ . ~r~uc:t ~old: 1fder the Dame 

Jon.c~l 678 as c:lispersant. The res~lts:of the viscosiey 

.measurements with respect to this cli.spe.z;s.ib are show.a in 

Ta1'le :I below. 
EXMIPLE.4 

The •yn.thesis of 'Bxample ~ iS: %iepeated,. apart 

:from. the two fol.l~ exceptions: I ! I 
the start.ing- sodium po1yac::ryJl.ate · s · pp1iad by the 

. ! I 
company i'1uka has a weigh.~-av,rage::mclar mass .. efPl!.&l 

to 51.00. • I : I · 
stea:ylam.:i.ne .is used as fa,ty am.ipe instead 0£ · 

dodecyl•mine. 1 I 
I I 

.. 

A copolymer w.ith a weigh~-average :mc1ar· .mass 

ell"Y'ttal to 5700 is obtained witl:L a vield 10~1 65% • .... - " I . I 

"EXAMPLE s I I 
A carbon black dispersiorf- is

1 

~repared as in 

Bxample 2 but using ~. c~oly:m,er of I Exampl.e 4 as 

dispersant. The resu1ts o:f the vtsco"itf measureme:D.ts 

with respect to this dispersion. ;re Show.n iii Tahl.~ I: 

below. j ! ' 
EXAMPLE 6 : I 

A dispersion. ccmpri.si.ng # by weisrht!, 5 8% of water, 

40% of aar.bcn b1ack ~ 2% of the aczyl~c copo1ymer of 

· Eza.m.ple 4 is prepared. 'I'll~ res':tts ~~I the viscoeity 
. ::measurements with respect to this c!fspei-a~bn are shown in 
Table I. below. I; 1 ' 

SA;IMPLE 7 I I I 
The synthesis cf Bxampl.e 11 ia riepeated, apart 

£ram the two fol1cwing' excepti.o:a.s: I . 
the starting sodium polyacqlat; ~s a we,i;ght­

average molar mass equal to s~oo. : 
I 

the amount of dcdecylam.ine .inyolved is doubled and 
I ' 

brought to 0.10 mol. I i 
A copolymer com.prising 90% 0£ ~ts deri.ved from 

• . .I 
sodl.um ac:z:y1ata and. 10% of uuits djeriv~d!from the fatty 

. ac:yla:mide, the weight..:average mof ar ~s . 0£ wlrlch i.s 
··equal to 5900,, is obtained with a y.ield o!f 65%. 

I : 
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IXAM!HI 8. - • . . '. _-: . . I ! . 
_ .: _ A clisp~'icm _cODLp:ising, by 1wei.ghtl 59% of water, 

40;% ·of phthal9c~~·. Rl~~- aold uiid.'~ ·the ~a.me Lcm.gdoc:yal 
. · 10 3 61 J:>y the· c~azi.y~ L~dociezine De IMicronc:oul.eurs 

. ~· 1% of the ac~lic ·copolymer of ~1el1 .is prepared .. 
· I I 

'' 'The results of the viscosity measurements 'id th respect to 

thia dispersion ax-e shown in '?ab1e :I:C b~ibw. 
'vwLE g (CQMPARAT:tv!:) 

A dispusion comprising, ~y we~ght, 55.8% ·of 

water .. 40' 0£ phtha1ocy.mine blue Cfef'erence PO 361) .. and 

4.2% of! ,.. dispersll!lt sol.cl hy the "j"'IP""'1' 1~o under the 
ref eren.ca Dapral GE 2 02 is preparet· The resu1 ts of the 

viscosity measurements with respe4t to 
1 

• s dispersion · 

are ahOWD in Table I:t be1ow. It is l!:mPortaD.t to note that 
- . ! I . 

wbm:t, fo~ e~al proportions (40%) of ~i~t, the proper-
. - I IT' I 

ti.on of dispersant is lowered to 1'1ifhile correspondillS'lY 

increasing the proportion of water to S9%J the viscosity 
I 

·o~ the di.spersi.cm. is then iz:LC:rease to a point such t5t 
- . 

it ia no longer measurable • 
EXAMPLE 10 

A clispersi.on compriaing.. W wei.ght, 29 .37'5 of 

water, 70% of titBJ:Lium dioxide sold underlthe name '1'R. 80 
• 'd I ! l:Jy t:he company Tiox1 e aJ1d O. 63% of j the ac;.yli.a copo1lJ.lllleZ' 

of Zzampl.e 7 is prepared.. %l>e realll.ta o~ !:ha "2.acosity 

measurements w:ith respect to this 4spers1·~ are show:m ~ 
~ab1e II below. j . 

EJAMPLB 11 (COKPl\RATtvl) j I 

A dispe:rsi.on comprisin.g, 1~y we~ght, 2 8. 9's of 

water, 70% of titanium di~de (referenc:e n 80) and 1 .. 1% 
I : 

of the clisperaa:a.t Dapral GB 202, alreadYi :mentioned, is 
prepared. .. '?he results cf the visco~ity m.efsuremen.ts with 

i respect t.o this d.ispersiozi are ~ in. rable II be:J.ow. 

::tt is importau.t to note that when, for e~al proport.ions 
(70%) o:f pigment, the proportion a:f d.i.sper~ant is 10W6!J:"ed 

to 0.63% whil.e correspcmding1y i.ncl:jeasinglthe proportion 
· o:f water to 2~.37%, the viscoaityjo: the dispersicn is 

t:he:a. increased to a point such ihat· , i J is no lax&ger 
measurable. I , 
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TABLE I .. CARBOlf BLACK DJ:SPBRSI'ONS"" 

Dispersant Stru~ture Pigment Dispersant fl(Y"' 1 s-1
) 

{!Ii) (\) (in Pa•s) 

Joncryl 678 30 . 3 .. 
2.5 . 

AA/St./a-MS Copo. . 

AA/dodeoylaorylamida Copo. 30 3 1.3 
95/51 Mw Ill 4300 

AA/H-steaz:ylacrylamide Capo • 30 3 -0. 04.2 
96/5; Kw Cl 5100 

ll/N-stearylacrylam.ide Copo. •lO 2 ·3.5 
95/5; Kw • 5100 . ' 
AA/dldodecylaarylamide Copo. 30 1.5 0.52 
95/S; Kw • 5900 

AAtiaoprDp¥1aQ.J:'Y-laaida/ _____ - . -- ... 
.l_Q_ ___ ·-- o.s --·--- __ __o_.15 

dodecylacrylam!de Terpo. 
(70/20/10) . . 

-- - - -· 

AA/N-dodeoylaarylaaide Copo. 30 0.3 0.043 
90.S/9.5; MW= 10,000 

'" 

7J (y == 100 .-1
) 

(in ~i:ia•s)_ . ; 
==~· 

0.3 
-en -[ 
--::i:: 

=~ =~ 

0.15 -s 
iiiiiii~ -.a 
-Ii' !!!!!!() 

cv-
0.007 

Q. 

2·.s 

0.06 
.... 
w 

o .•. oJ _____ . 

-...., 
~ 

0.007 us 
~~ ;!lm 
l; :J: m> 
Oen 

m 
m 
m z 

I 
I 

...... 
00 
....... 
0 
N 

-co 
00 

r-.... .. ... 
N 

Cl 
c.> 
c.. 
0 
w 

""" ..... 
.en 
Cll .,. 

.G> 
Cll 
c.> 

t"': 

~ 
~ 
t"' 

·~ 

1§1 
C> ... ..... 
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TABLE II • PBTBALOCYANIHB BLUB ARD TiO~ DXSPBRSXONS .... 
Oil 

' 

.EXAMPLE Dispersant Structure Pigment 
(in %) 

l:c::I 
('I) 

<"> 9 (ref.) Dapral GB 202 phthalooyanine blue ('I) --< Polyo~rboxylio acid with a (40) ('I) 

p.. .. 
t-;I -- t1cOJDb 11 structure; Mw = 20,000 
a .,,. 

B AA/N-d9deoylacrylaaide Copo. pbtbalocyanine blue 

,_.. (90/10)1 Kw= 5900 -(40) 
?:> 

11 (ref. f Dapral GE 202 'l'i02 "':Cj .,,. 
p-

Polyoar~oxylia acid with a (70) ,__ 
CX) . - ••aomb 11 struature; Kw = 20,000 C'.:) - . 

10 AA/N~dodecylaarylamida Copo. Ti02 

(90/10)1 'MW. 5900 ("70) 

'-cl ._,, 
~ ....... 
...-;ii ---- ------------------------ - - - --- -· - ·- -- - ----·.---- - -- - ----- --- ----

a 
('I) 

-~ 
"':Cj 
('I) 

.r:r -00 

,_.. -

Dispersant 

(in %) 

4.2 

l 

1.1 

-

' 
0.63 

,• 

0 

"° 
~ 

U) 

O> 

"(-y ~ so s~1 ) tJ {y = 500 .s~1 ) 
.... 

- ---t-& .. 
(in Pa•s) · (in Pa• s) 

. ,... 
"° 

0.033 0.031 9 
w 

·C 
w 
.... .... ,. 

0.029 0:02& en 
Cll 
Cl) 
Cl) 
en 
w 

0.035 0.023 
I t 

.... .. 
t"'r 

~ 
0.035 0.020 

~ 
t"' 

h1 
~ 

-~ ------ -.- -- - ----
iiiiiiiiiiii ('/.) -=-a ---=::c: =eJ =to 

-8 
iiiiiii:;:ic 
-~ 
iiiiiiiiiiii'2. 
!!!!!!!!!!!!~ 

8.. 

:x! 
(ii 

;D~ mm 
~~ 
(') x m> 
Oen 

~ 
~ 

1§1 
Cl .... 
en 
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· · REPLACED , ... 
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IPMPLB 12 
I 

'. 
: r ~ srn~e~~, .~ ~~ ~le. r is . ~e~ea.ted, apa=t 

from the~ :qll~w~·exceptions: I j 

... ~be starting· so~um J?o1yac:rytate stpplied by tAe 
C::OiDpany Fluka. has a we.ight-av11rage molar mass equ.al 

to 5100. I I 
clidod.ecylami.ne is used as faity amine instead of 

dodecyimd.ne. I 
I 

A copol~r with a weighf•aver,ge molar .mass 

equal to 5900 is then. obtained wi~ a yief'd of 70% .. 

~LE13 I J 
· A d.i.spersi.cm ocmaprisi:ng, jby wel:.ght, 68. 5% of 

·water, 30% o:: carl>ozt b1ack and 11.5% Jf the ac:yl.:i.e 

cl?lpcly.mer of Example l.2 is preparer· The!resu1ts cf the 
viscosity measuremen.ts with respect to thus dispe~eicm. . I I 
are 11.b.cwn in 'rahl.e I. ~ i . 
EDJGILB .14 . I 

The synthesis of Example 1 is rep~at:.ed up to the 
fi.1 tration of the reactioD. :m.::Lxeure a:r:d.e~ to remove t.he 

dJ.ayclohexy1urea precipitate. A sotuticm.lof 0.20 m.ol of 

isop:ropylamine :i.z:L 200 ml o~ H-m.etJ..1pyrrJli.dcme is·· then 

added dropw.i.ae at a tamperaeure o~ 0°c. l A solution of 

0.22 :mol of dicyelohexylaarbodiijmide kn 1s·o m1 o:f 

H-:methyl~ro11dcme is then. run U:i. az:Lci be :mixture is .-.. - I ! 
then stirred :for 1 hour at a t~era~e of O • c.. 'file 

clicyc1ohexylurea · precipitate is 1e:r::t r.boved and the 
pc1y.mer fc~d is than neutralize a:nd ~ified as in 
Example 1. The yield from this syn esis ~s equal to . 31B%. 

. I I 

Spec::tro&copi.c analya.is by protm1 n.'1c1ear magnetic 

resonance can.fi=ns the fo:naa.tion I of a ! ta.z:p~1ymer cf 

fo:cmula: · .... __ __ _ _ _ _j ! 
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f ~ ~ ai b[CS:i- er H ~:-er -3-
, 0.7 · o. I 0.2 

O•C C=O ! C•O 

· 1 - I ! 1 
- + I .NH 

o Na mi I t 
I I 

<csa ii I 
~ I 

I 

sc-CH3 
I 

CH
3 

EXAMPLI l:i I· .. I 
• A cliSfU&1o:a. cazaprisizig', ~y we~ght., 69 .5515 of 

water, 30\i o~ carboa. black and jo.5% 4f the acrylic 

t.e:r:pol}'m9r of Bxa:mpl.e 14 is prepared.. The 1reau1ts-of the 
viscosity meas~ementa with respe,!t to ~his dispersion 

are shown iJ:L 'l'ahle :t. I 
' i 

l!CDKPLB 16 I ! 
1.0 g of aceyl.ic ac:id ilZld tb~ 84 ml1. of a sol.ut.ion 

of 3 • 5 g of M-doc!ecylmethac:z:ylaai~e in ~sopropanal. a.re­

introduced ineo a. st1r%'ed reactor equipped! with a sti:·rer 

. ·a:nd a ecmdamser. A solution cf 0. 75 I g of b~zoyl perox:J.d.e 

in 28 ml of ethyl aeetate is also added to th.a reactor. 
The reactor is then heated to a3•cj and i~ maintained at 

reflux for 3 hours. After cooling '_J the aopol.}'mer foz:med 

is Z:Leutralized with. 54 ml of a. 3~% sol~tion of scclium. 

methoxide in metb&D.ol.. 'rile prec.ipi tate fo~e.d i.s f:il t:ered. 

off, rill.sad with isopropano1, d:iild und.,r vacuUJ11, .~is• 
sol.ved in water and than lyophilize •. The yield from.this 

synthesis is 66\. Spectroscopic I ana.ly~is :by proton 
. I 

nuclear magnetic: resonance co.a.firms the 1fa:cnati.on of a 
. . I . ; 

copolymer comprisiJ:Lg 90 ,.5 mal % oF units derived .f!.rom 

soclium ac:ryl.a.te .and 9 .5 mol % o~ unitJ derived · f':om. 
I : 

N-ciod.ecylmethaary1ami.de. 'rhe weightj-average mo'.lar mass of 

this copolymer (estiaated by ,lqueouaiphase ste·~·iC: 
exclusion chr=-t:.ography using a. O.S :molar li.thium 

• l: . --'- . " I ' I nitrate so ution as ~1.-e phase ~ us:i..~ Shcdex OK-l?Alt 

c:clUDlns and po1y(et:hy~ene oxide) as stcm.da!rc! pol.ym.e::r:s) is 
5~00. ! 
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· gAMPLE 17 

... 17 - THIS SHEET HAS BEEN 
. REPLACED 

A -~sf!~-·~~: ".c~ri.siD.g, pY wei.s;ht, 69. 75% of 

water, 30% ·:of o-:c"!)on: ~1ack cmd. 0.2~\ of ~e copolymer of 

Exuq>1e 16 is prep~ed.. The results of. the viscosity 
. . . I 

5 :m.easureme:ats fer th.is· clispersi.on · e show;n in. 'rahle :I. . 

' I 
1· 
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iliii1iii. • 18 - THIS SHEET HAS BEEN 
REP~CED 

I 

: I , 

s 

10 

15 

: . ·. ~ . 
20 

25 

~-...ah. I 
~ ~· r ar-. :··monovalent .cati~ ar~sing from t.he 

neutraliza~ion of the ·COOK 9f.oups, ,it being pas­
sih1e, however, for this neutralization. to have hi:aen. 

only pa~t~al; · j 
• 

... 

~ and Ri ara chosen f:rcmu hydrogen., lcm.g-ch-:iin 
I 

1inear o:r branched cycloal.kyl or alql radicals aud 

a:z:yl raclica.ls bav~ f'rom a j to a~roximately 22 
carbcm. atoms,. w.ith the cmid.i.t OD that at least one 

o.f Ki.· and a.. is not h~ogen; I : · 
Rs and R,. a.re 1Ddepend.ent1y C!hosen from.: the hydro!.Jen 

atc:m, sh.ort•cbain cyc1oalkyl I or alkyl radicals 

having ~~om. 1 to 1 cazbcm. at~ and: a:yl radi.ca1s 

having from 6 t:o 1 · carbcm at~; ' 

Rs1 11., and R, are each, iu4ep4ent1y ~f one:.anot:hti!:r, 

chosen from. the hydrogen ar~ and': the :m.etlt.rl 
radical; 
.,. 1 is the mo1ar 1evel. a:f 1o:n.g..:.

1

. c:h.ai.a. ami.

1 

·de uni ts in 

the copo1)"Dl8%'; and 
-r2 is the molar level of sbort·c:hain amide units 
opti.onal.l.y present in. the copo~ymer, 'and. 

csharaater:ized in that that the we~t-average molar maas 
I , 

, does net exceed. J0,000 cmd. in. th.at: ll. is between O. 01 and 

o.:;o. I 
2 • · (Heth) acz:ylic copal.ymers accor~ to C1aim 1 1 

@aract.erized. i:zi tl::r.at. they have a wai.allt._~a_~~~•- ~\;;i:r: 

masa at ~eaat equal. to aooo. 

11111111 1111111111111111111111 
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20 
I , 

I 

THIS SHEET HAS BEEN-. 
L. REPLACED - 19 -

I 

J.. l.ne~) ac::y1ic ~opoly:me.rs accor~ to ei.the:- af 

Claim4 1 -~d 2, c:bracterized in j that b.ey axh ibi t. a 

molar_ level -r1 of be'e:c. 0.02 and p .. 12. ' · 

4. (Meth)ac~lic'oopolymers ac;c:ordiD,g to any one of 

. Claims 1 to 3~ ~acterised in that they ezbil>it a molar 
1 

level, .,. ~ ranging -from 0 to ~. 4.. I . 
5. (Ke~) acrylic copolymers recording to one o.f 

Claims l to'4,'characterized in thajt tb.ey'.camprise aaide 

unl.ts ~ wh.ic:h at least one of ~ f°1d :a,. 1is a linear or 

· branc:hed al.kyl radical· having from 10 to 18 carbon atoms. 

& .. (Meth) acrylic c:opoly.mera ~caording to . one of 

·Claims 1 to !i, c4aracterise=1dthat ;tiie monovalent 

ca.ti.cm. r is chosen from al..kali :metal c:at::i.cm.s, the 

-: ammoui:um io:zi., quatern.ized ·ma ians and zinc 

complexes... · · · L 
7. P%'oceas fer the ~ufact: e o:f, (metb.) aceylic 

copo1y.m.ers accord.ing to one of Cl.Jim.a 1 ~o 6 by direct 
I . 

-copolymerization.1 by the radical route, of a mixture cf 

:ino:aomers comp:-:i.sing: (.meth) aJz:yl..ic acid., and. 

N-subseituted (math)acry1amid.e derlvative: of fo:rmu1a 

c~=c-c-N-RJ ' 
1 II I I ____________ ro 

and, i.£ app::r~riate, an 

derivative of foxmula 

CH2=C- C 

I ll 
0 

I 
I 

N·substit:rted 

N- RI 
4 

1· 

111111111111111111111111111111 
* C L M S * 

(meth) ac:ry1am.ide 

(II} 

the copo1yme::r:izaticm - being carri~d out . in an orgaaic 

'1101.vezz.t and iX1. the'Pz.esenoe of at ~east o-D.e f:ree-raclical 

;, Wti.ator -at· '. th.e: -. : ~~ompositicm..ltempe3r'ature of the 

izU. t:i.ato::r and for a time of 0.5 12 ham:s and bed.»g 
I I 

fo11owed bv ~ !l&Utra1.ization 0£ th- ooi:iol~ fox:m.ed. 
8. Manufaceu~ing procasa accord.i.ng to C1ai.m 7, 

I 
I 
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I 

. . . 
THIS SHEET HAS BEEN 

. I I REPLACED 

¢Lara:ct.erized. il;' tlia~: use _~a JD11.de, per 1 mo1 of mxt,kre 

9f monomei:s. o: '1'i, ~1~ of· ~e H-sUbs tute4 derivative of 

foxmula CX) aud.1 , if &fp:ropriate, Tz :mol of: tbe N-subat:i­

tuted der.ivat.ive of foz::m.u1a (ll)[ p' r 1- (T1 + '7'2 ) mol of 

(meth)acrylic acid. . . 

9 • Use of a (math) aczyJ.ic copo r accordiD.g ta one 

of C1aims 1 to 6, or manu£actured b~ a process accordi.ng 
I 

to either of Claims 7 and 8, as pi~t dispersant. 

10. Use according to CJ.aim 9, Jharact~rised in that 
the (:metb.)acry1ic copolymer is used.I in ~·proportion of 

l to l.O weight % of copolymer with respect tc the weight 
. I 

of pigment when the latter i.s inorganic! but of 1 ":o 

·30 weight % of capolpier with resplct to: the weight of 

·pigment: wb.ez:i. the latter i.s o:ganic. 

1f 1iifi1ii1i1Tf 
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