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(m)acamc mmrms, PROCESS m :qn* MANUFACTUF.R
T.E!REO? AND USE THERECF AS le DISPSRSANT
Copolymers comprising frafn. Ga-l qo 95 mol % of
sodium acrylate and from 32 to S mc11 % a'f '1auryl acryiate
are already known, from J. Appl;ed‘ Palyme’r Science, wol.
44, pp. B695-876 (1992}, which |a.re ' u‘seful for the

| dispersion of polar and non-pola{r: partF.cles. such as

titanium dioxide and carbon blacF: T?el dispersionr of
graphite particles by means of |a. copo}ynez, with an
average molecular waight of 20, ooq, of m'f.leic anhyd::ide
and of a-olefin having a so-called| "com'b"l structure nith
simultaneocusly hydrophilic and hydqophobie gide chain: is
alsc known from J. Dispersion 5c1enca1 and Technolixay,
13(2), pp. 155-200 (1992). | || | :
Patent E-P-B-107,403 descziibes; ‘a| stable aqueous

dispersion comprising a waterra.ns 1db1e copolyuer

emulsion obtained from 10 to 70 welght % off (meth)acrvilic
acid, from 0.5 ko 25 weight % of N‘-qlodeﬁyl crylamide :nd,
preferably, at least 30 weigh %h of (¢,-C lalizyl
(meth) acrylate. After mneutralization! |by an alkal.ine
hydroxide or volatile amine, this emulgified copol:mer
becemes highly viscous and capable|of th:.i:ken:.ng var:.ous
aqueoua media, such as wate B :.ults » pigmental
dispersions, and the like. ZI ! |

Patent US-A-4,524,175 descfr:ihes a stable water-
in-oil emulsion compr:.smg a non-eontinuous agquecus plase
containing an associative hyd:ophol?:.c ebpplymer obta:ned
from 40 to 99.9 mel % of acrylamide, froqxo to 50 mci %
of acrylic acid and from 0.1 to 10|mol '% of (C,-Cy)a: J'yl
{methb)acrylate, the said’ copolymer ha. ing a meleci.lar
weight of 800,000 to 2,500,000. | |

Patent US-A-4,432,881 desn'r:.bel the use, iz a

water-scluble thickening agent, | of fal copolymer of

(meth)acrylic acid and of a wai.e:-:msloluhle moncaer
. possessing a bhydrophobia group c:nta:.{n:ng at leasms: 8

carbon atoma, suck as an ethylenjcally |unsaturated N-
alkylamide. In this thickening agent, flith:;i.s copolymer is
used in combination with a watax- dinp;éz+ib1¢ non-3rurdte
surfactant in a ratic by weight o thei copolymer to :he

A
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| Patent FR-A-2,693,202 des«l:r:.hes, as thickening
agents for aqueous saline solurta.o:ﬂs, water-soluble
a:nph:.ph:.lic copolymers of sodium pr pnltéss:.\nn acrylate
and of N-moncalkylacrylmde (thie alllq[l group being
c,-c“), the total nu:nber of mon unit,ls ing between
500 and 20,000 and the N‘-ncn,oa}}quart rPrlamiqe units,
to !120 mol %), being
distributed non-statistically along th ins, tﬁi‘t is
to say, on the whole, of the block| typa.
Although the majority of ‘t:hese docurents havé
perceived the advantage of :anorp?rat:!.nq units derived

from fatty N-alkylacrylamides in Fopo rs capable of -

influencing the viscosity of aquecrls mel.d:ra, none of the
copolymers described can be used |induistr1.a11y for the
dlgperaxon of pigments, Iin partibular Iof hydrophabic
pigments. This is probably due to uuappz;oprxate selection
of the main paramaters of the copolymeﬁ-s. in particilar
the choice of very high molecular|weightis and, in some
caseg, the presance of a third an ' /| such as alkyl

{(meth)acrylate. | |

A first aim of the present inven ipn is therefore
to define (meth)acrylic copolymex]s ubE are easy to
produce industrially and which can be lus'ed directly as
pigment dispersants. A second aim F:E the ‘praaent inven-
tion is to provide agueous d.:.sper?n. 35 pigments, ino
particular of hydrophobic p:.gnentF, wh:.eh exhibit {(in
standard shear gradieatz, i.e. fr'om L tfo 500 s low
viscosities, for example from app ma’a‘:aly 0.01 ta 5
Pa.s, even at low levels of use |of thé; (meth) acxylic

copolymer- - ‘ |

It has been found, surp :.s:.ngl;y, that these

cbjectives could be achieved with approprzate Belac~

35

" cular waight of the copolymer itse f.

tion of the monomers and of their :Tes;:e, rtive proporticns
in the (math)acrylic copolymer, as weli ds of the mcle-

invention thus

"._

A first subject of the p sen

relates to 2 family of (math) I'Yl.ll.

general formula

ﬂ

copqumers of
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tha M are monovaleant ca::.qns a:::.smg £from the

neutralization of the -COCH gFoupl, |.Lt: being poss-~

ible, however, for this neutrdrla.zatlbn to have b@en )

only partial; I

Ry and R, are chosen Erom: ihydf‘og‘en. 1cng-chain

linear or branached cycloalkyl ?r alkyp. radicals {(for
example conta.:.ning 8 to 30 ciarbon altems) and aryl

zadicals having frem 8 to ap?roxu;qtely 22 cazhbon

atoms, with the condition At aLt:l :‘.east one of R,
and R, is not hydrogen; II |

R, and R, are independently chosen from: the hydrogen

I
aton, short-chain cyclcalky% or, |a.1ky1 radicals

| ]
having from 1 to 7 cazben a.i:?ma l

and, aryl radicals
having frem 6 to 7 carbon atoms, ||
Rss R¢ and R, are each, zndependently Ff cne another,
chosen from the hydrogen ?tcm -' a?d the methyl

radical;

7, is the molar level of lengf ehai%nimde units in
no

the copolm.er, and . 'g !
7, is the molar level of shc::t:-ci;a' amide units
pt:,onally present in the copoljmer, and

characterized in that their - we:.g]q,t- avclarlage molar mass
does not exceed approximately 30, 000 al'nd in that 7, is
between 0.01 and 0.30 approxima:ely '| |

Accordi:ng tc the preferent:.a.l enhfdi.ments of the

by

have a weight-average molar mr.ss at | least equal to
approximataly 2000, and /o= | .;
exhibit a molar level 7, of betwee:ﬁ 0.02 apd ©.12
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_ approx:mately, and/cr '

- ' exhibit ‘a’ ‘molar level 7, rahging from 0 to 0.4
_ approx:.mately( and/or ' "
- ' comprise amide units in which’ rt leraﬁt cne of R, a.nd
R, is a linear or branched alkyl rad:.cal having from

10 to 18 carbon atoms. .,
The monovalent ca.t::.on M is' prefe:fably generally
a cation of an alkali metal, such ag sodiuarx or potagsium,
the apmonium ion, a quaternised amc:n.:mn. ion or altermat-
ively a zinc complex. It can also he,.ipir:efarably to a
miner extent, a proton. Mixtures of monovalent catiens as

h
defined above also come within the scople |of the. pregant

invention. ;; |
For the raquzr-au:s of thd! prese:?.t invention, a

first method for estimating the wa:.gh.t‘average molar mass

comprises the estexification of tl:lm (meth)acrylic

copolymer and then the subj ect::.on of, Fhe esterified
copoclymer sample to gel pemeat;bn c.hrfmatog—raphy in
tetrahydrofuran, a polystyrene sa.unple-‘ Hes.ng used £or
calibration. A second method for eistiméiti%ng the weight-
average molar mass comprises the use ‘fof' agquecus-phise
steric exclugion chromatography, I an !!aqueous I1ithinm
aitrate polution being used as nnb:.le phase, a colmm
based on grafted gilica be:.ng uaed and.i for example,
sodium polyacrylates or polyoxye lenes' being used as

standard polmrs. il

A second subject of t:he present ji.:mlrent::.on relates
to the manufacture of the (mel:.L) acrylzc copolymears
described above, for which two nethods’ afee provided. A
first synthetic method cmnpr:.ses l the direct
copolymerization, by the radical rcuta,! if a mixture of
monomers comprising: a (:neth) aeq'r‘l:}e acid, - an
N-substituted (meth) acrylamide der:livat::.ve of fomia.

CH; =C— C N R |
T T

1
|
|

-(12;
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in wh:.ch R,,, R; and. B‘ have the meanings, i?dicat:ed above,
aad', if appropriai;e, ‘an N-su.bst::.tuted' (meth) acrylamide
der:wat:.ve of’ formla. | S '
CHy s C — C =— N R|
T T N £

Rj‘ 'OLIRs

gt

in which R,, R, and R, have the meana.ngs, u’\dicated above,

the’ copolymer:.za.t:on bea.ng carned' out in at least «ne
organic solvent capa.ble of allowing suffic:.ent transfer

reaction £or the mg‘ht-ave:agel nolar| masg of the |

copolymer not to exceed 30,000 appir:cxmat;ely and in the
presence of at least ome iree—ra.dEJ.cal initiator, at ‘a
temperature at most equal zo the b :.lz.ng temperature of
the solvent and at least equal Fo the deconposition
temperature of the initiator and foir a qimfa, of 0.5 tc 12

hours approximately, sufficient o 'ccz;wert all the

monomers present ((meth)acrylic acid énd' N-substituted
(meth) acrylamide derivative (s) ), |the capolmrlzat ilon
being followed by the neutralization of the copolyaer
formed. The t:cpolymer:.zation t:empdrature is most often
between 40°C and 100°C approxmatel{y The [neutralization
can be carried out by means of a c?:onaentrated base such

. ag ammonia, sedium hydrcxide, poqa.ssz.lun hydroxide or,

preferably, alkali metal alkox:l.des| (sod:.um or potassium
alkoxides), it being possible for the latter to be used
in alcocholic solution. According tc1 tlu.s fizsr. synthetic
maethod, given tkhat the copalymer:.zali::.on t:Tme is adjusted
to obtain complete conversion, | use s made, per
1 mol of mixture of monomers, of 1'1 ol Ofr

of the N-substituted dexivative pf fo:imula {(II) per
1~ (7,+7;) mol of (meth)acrylic acid.|The ;pelr:son skilled in

- the art knows how to choose, by a f‘ew r;ouii:ine tests, the

copolymerization time appropriate for colmpi;l.el:e ccnversion
of the monomars dJdepending on |the. q"c.har variable
parameters, which are the free-radical itiator, the
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'nature of the Rz, R¥ a:nd R radicals an,d_," if appropriate,
the pature cf the R,, R, and R, radicals. a.n|d., fipally, the
values of 7, and 7,. According to| this first synthetie
method, use ig preferably made, as organip solvent, of a
5 light alcohol, such as is_cpropano.il., o'i.- alternatively a
gaturated ester, such as ethyl acgtate. |[Meantion may be
‘made, as free-radical initiators, |of, iv.im:er alia, diazo
cempounds or o:ga.nié peroxides, pezox’yd: carbopates and
peroxyesters, such as benzoyl perox:.ﬂe, tert-butyl
30 hydroperoxide, tert-butyl peroxide, d:. umyl peroxide,
' 2,2~-bis (tert-ﬁutylperoxy) butane, peraceltal, 1.1l<bis- .
(t- butylperoxy) -3,3, S-trmethylelqclohexalne, tert-butyl’
perbenzoate, te:t-hutyl peroxycctﬁate, e'brt-.'bu!:ylpefoxy .
-isopropyl carbonate, tert«butyl er:son?nanoate, texrt-
}5 Dbutyl permaleate, cyclic peracetal, '2, ‘s ~dimethyl-2,5-
bis (2-athylhexylperoxy) hexane, methyl ‘ ethyl ketone
percxide, tert-amyl peroxyoctoate, z,s-d%i.peroxyoctoa.tes,
or altermatively 2,4-pentanedione| peroxide. The £frae-
‘radical initiator will prefarably be chosen so that its
29 decomposition temperature does ndt exee’ed the boiling .
' temperature of the organic solvent|at the' pressure under
conaideration. If appropriate, the copolyner:.zation can
be carried out in the additional pr'esence |a£ at least one
trangsfer agent in a p:oport:ion rang:.ng up to 1%
?5 .approx:unately by weight with respe' t to t?he MONCmEers.
g According to this £irst s;mthatzcimetlmd, the R,
R, and R, radicals can be chosen entH.reJ.y independently of
cne another and it is possible, for example, to combine,
in the copolymer, units derived fr 'mf:ovalent caktion

:?q acrylate with units arising from N-isubst,:r.quted methaczyl -
amide derivatives or altermatively, Gcomversely, to
combine, in the copolymer, tmh.ts lder:wed from a
monovalent cation methacrylate with un:.ts arising from
N-substituted acrylamide derivat:wFs. Lo

35 A second method for the syfl.thes:.s of the acz-ylz.c

i copolymers described above comprifes the reaction of a

' poly((meth)acrylic acid), with al we:.ghi".-average melar

mass such that it does nat exceed approximately 30.000
after ©reaction, imn a @golvent ' for the @aid

]
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pely( (meth) acryl:.c acxd) ¢ and a pr:manT or secondary

a,m.ne -of formula R,'RFNH and, if a.ppropr:.a.te. a secend

primary or secon&a:y ‘amine of fdmla. iR,RATH, in the

‘presence of a carbodiimide such | as dicyclo-

hexylcarbodiimide. This method qu.antitat:@vely producaes,
|

after sapon.ifiq;tion of the product|of th:.F reaction, the
acrylic copolymer described above a dl.iurea, such as
dicyclohexylurea. The latter, whic".h is ;prssent in the
medium in the form of a precipitate, is |easily removed
from the organic sclution by filﬁrati:on[ According to

. this secand methed, the reaction |is ca ried out at a

temperature not exceeding the bo:.lmg po:.n of the chosen

solvent, preferably between 20 and B0‘C |approximately. °

minutes to 12 hours approximately| and e consecutive
neutralization is preferably car:iled outl by means of a
concentrated base, for example an alcoholic alkali metal
alkoxide solution, such as sodium ﬁ: potasis:.un methoxide
or ethoxide, or an aguecus and conf:entrated solution of

The reactien is preferably carried|out fq: a time of 30

"an alkali metal hydroxide, such as sod:.um hydroxide or
potassium hydroxide. According to hisg: seiecnd synthetic

method, R,; R, and R, are necessar lJ.y :‘:.deint:'.cal and are
either the hydrogen atam (modific; tion :'?f poly({acrylic
acid)) or the methyl rad:l.eal (mod:.f:.cat:.on of
poly (methacrylic acid)) . Mention may be macl:le, as examples
of organic solvents which are su:.tahle fior this second
synthetic method, of N—met‘hylpyrrolldcne and
dimethylformamide. As the reaction ‘carr:.ed cut according
to this method is quantitative, uﬁe w:lll preferably be
made of 7, mol of amine R,R,NH and, :.f apprpprlate, 7, mol
of amine R,RNE for each mole of po ((neth) acrylic acid)

used. !

For the manufacture of the | (methyacrylic
copolymers according to the 'inventiion. ,tHe first or the
second gynthetic method will be chqsen Eendm g, oa the
one hand, on the commercial availability of the
N-gubstituted derivative of formulal (I) ., on the cther
hand, on the possible need to diffafent:.aﬂe R,, R, and R,.

A third subject of the present mvention ralates
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o, .the use of the (neth) ac:yl:u: copolﬁmers deacribed

_ abcz.ve as d:.spersants :EQ:‘ wvarious qz.gments and more par-
' t:.cula:ly ‘as d:.spersants for hydrqphob:.c pigments, such

as carbon black. O:her pignents tq wh:.ch the copolymers
according to the invention may usrafullly be applied as
dispersants comprise, on the one hafld :.nafr:ga.nic pigments
such as titanium diocxide and yellqw and ted iron oxide=s
and, on the other hand, organic pmgmenits‘ such as copper

~ phthalocyanine blue, S-naphthol reds,- afzo acetarylide

yellows, dioxazine violet and ?hthalolcya.n:.ne green.
According to the present mventzdlsn, the (meth) acrylic
copolymer is added to a larg'ely agqueous mednm containing

the said pigment. Largely agueous :mFd:Lum :1Is underatood to -
‘mean a dispersion of the hydrophab:il.c oxr uon-hydrophehzc r
‘organic ‘or inorganic pigment in water oz in a mixture,

which is largely water by weight, ’of wlat'er and at least
cne water-miscible compound, suw as |a glycol. The
concentration of pigment in this aizperéidn can be hi¢hly
variable, according to the nature oF the p‘igmenl:, and can
reach up to 70 weight % for an :Lnoz-gan:.c p:.gmen: suck as
titanium dioxide. Usual cancentratF.ons for caxbon black
and copper phthalocyanine blue vaqr from lLL!) te 50 weight
% approximately. According to the nature of the pigment,
the (meth)acrylic copolymer a.ec'o:diing to the invention is
ugsed in a greater or lesser propo:t:.on. ?or example, it

|
-~ is preferable to use from 1 to 10 we:l.ght % approximately

of ccpolymer with respect to the qe;ght of pigment when
the latter 1s inorgamic, but iﬁ'stea'.d from 1 te 30

| weight % approximataly of copolymaF with réspect to the

weight of pigment when the latfj!er i3 |organic, these

_ proportions being caleculated by we:.ght of dry wmatker,

that is to say by subtracting the
oT largely aqueous medium.

Thus, the (meth)acrylic e olymeri:s acecording to
the invention find a ‘pat:'i:i.¢m.:La:':ljp valuable unse in all
fields involving the use of an agueous pf’i.gnental slurry
and in particular in the fields|of inks, paints and

coatings and of the manufacture o:E coloured plastics,
when the manufacturing process mc.‘{.udes a'n agquecus-phase

L

we:.ght: of the aqueocus
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stage. The use of the (meth) acryli:'. copolymers according
to the :u:went::mn as dispersants for ps.&mu:s is more
part:.cularly advantageous in the l:ase of aqueous-phase
paints and of solvenf:-phagg paxnt:s‘, :Ln: particular those
us:i.ng, as polymer binder, a lonF-oi;l,l medium-0il or
short-oil alkyd resin, an alkyd |res:’%n ’modified by a
uyrethane resin, an epoXy resin ox an adrylic resin, a
vinyl chloride copolymer or a Tater-d:nlutable alkyd
resin. This use will also be valualiale in e case of the
manufacture of coated ngmenta, pi ;s intended to be
‘dispersed directly in an aqguecus fom}l.ation. In all
these uses, the (meth)acrylic copol;ymer!s a%ccarding to the
invention provide substantial advantages with respect to -
the other dispersant polymers whi are:already known, in
particulax in terms of rheological lehax}'idu:, of dispers-
ing power, of colouring strength, o;f lo:ng-tem stability
and of compatibility with the pigm%nt and| with the othexr
ingredients of the E£inal fo:mla::.on ith which the
aqueocus pigmental slurry is incoxpo; rataa whether thigs is
an ink, paint or coating formulation o;: alternatively a
plagtic formulation. In 3,:az-'t:ic'£11.r=u:'.i the pigmental

- dispersions prepared from the copol}rme.rs ccording to the

invention have very low v:xscos:u::.esl at .rolon temperatuie,
evan with a low level of d:.spersant. }

The examples below are prov:.d.ed by way of ilius-
tration and without implied lm:.tation ‘cf the: presant

l
invention. : : | |

EXAMPLE 1 o
i
An aqueous solution suppp.:.ed by the company
Coatex, containing one mol of a sodium polyacrylate with

.a weight-average’ molar mags e to 4 000, is then

paased through an ion-exchange colupmn, thﬁ resin of 'wh:},ch
has been ac:.d:.fzed heforehand with hydrochlorlc acid and
rinsed to remove any trace of |salt. | The fractions
recovered are concentrated and :llafofphilized. The

" poly(acrylic acid) thus obtained i dissolved im 500 ml

of N-methylpyrrolidone. A soluti of O. 05 mol of fatty

amine (dodecylamine) is added d.ropiw:Lse at a temperalture
aof 60°C. The temperal:u:a is ‘ brcught to 80°C. A

o
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solution of 0 055 ml of d:.cyclchexylcarhodiimide‘ in
89 ml of N—-mat:hylpyrrolzdone is :;:un in| dropwise with
vigorous stu::-ng The m.xtu:e is then st::.rred for 1 hour
at 80°C and then left s!::.x:::.ng until tlhe temperature
reaches 20°C. The solut:.cn is then fxltered in order to
remove the d;cyclohexylurea prec:.?itate.' 2 equivalents
(calculated with respact to the |carhoxiy1 groups) of
sodium methoxide, as a 33% aolutionl:m methanol, are then
added while cold and with v:.gort.?us st:rrrmg and the
pree:.p:.tated acrylic copolymer accord:.ng to the invention
is recovered dried, redissolved "F water. precipitated
from methanol, dried, red:ssol"ved i water and

65%.

- lyophilized. The yield from this Tynthesia is equal to -

Spectroscopic a:;elysis by ptl'-citon nuclear magnetic

resvnance of the aczylic copolymer thus obtained makes it

poszible to confirm the general formula:

N P CH}
-Ecxz-qu P [ “Fa = | Joos
oec | "; F-o
l ' ! {
o~ Na* . INH

o

The weight—average molar m,a.ss cf lth:.s copolymer
is equal to 4300. o i .
EXAMPLE 2 - .
A d:.spersion compr:.s:mg, by| we:.ght, 67% of water,
30% of carbon black and 3% of t:he| aerylzTc copolymer of
Example 1 iz prepared. The rheology|of t’]:u.s dispersion is

studied using a Carrimed type |C.S. lrheoneter. In

.partz.cula.r, the ‘viacosity 7, expresseq 1'11 Pa-s, of the

dispersiocn is measured at diffe're'm: s,heﬁr gradients ¥
(axpressed in g'). The results ::1:E thej'e measurements
appear in Table I below. ’ | |

A
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LE 3
A ca.:boi; black d:.spers;cn is Hrepared as in

- H

BET-T2)

Example 2 but using a product: sold under the name

Joncryl 678 as d:.spersant. The resplt.s of the viscosity
measurements with respect to this dispez;s:.on are showmn in
Table I below. '
EXAMPLE 4

The synthesis of Example [ is xepeated, apart
!

- the starting sodium polyacxylate s?ppl:.ed by the

company Fluka has a we:.ght-avi:cage molar mass eqgual -

to 5100. l

- stearylamine is used as fazlty amine instead of -

dodecylamine. _ .
A copolymer with a weighr‘:-avera’ga molar: .ass

 equal to 5700 is obtained with a yield of| 65%.
"EXAMPLE 5 ' '

A carbon black dispersiocd is prepared as in
Example 2 but using the copolymer of Example 4 as
dispersant. The results of the vl.scos:.ty measurements

‘with respect to this dispersion q.ra shéwn in Tabla I

below. l

EXAMPLE 6 : ; |
A dispersion comprising, by' weight!, 58% of watar,

40% of carxbon black and 2% of the| acrylilc copolymer of
" Example 4 is prepared. The results of | the viscoasity

measurements with reapect to this d:ll.spezi-sion are shown in

The synthesis of Example 1 :.s repeated, apart
from the two following exceptions: ' 5
- the atarting sodium polyacrylate haa a weight-
average molar mass equal to 5100. »
- the amount of dodecylamine :.n]volved
brought to 0.10 mol. i
A copolymer comprising 90% |of un.:.*lcs derived from
sodium acrylate and 10% of umnits dieriVEdlfrom the fatty

1s doubled and

.acrylamide, the weight-average molar ma.as of which isg
"equal to 5500, is obtained with a yield azE €5%.
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‘3

A dzs;e:s:.en eomp:::.s:u:g, by |weight, 59% of water,

_ 40% of phi:halocyam.ne plue s0ld under the name Langdocyal

'20 361 by the company Langueé.nc:.enne De Microncouleuxrs

-and 1% of the aerylic ccpolymer of Example 7 is preparead.
' ‘The results of the viscosity. :neasuranents with respect to

this dispersion are shown in Table |IT below.

A dispersion comprising, by weilght, 55.8% .0of
water, 40% of phthalocyanine blue (reference PO 361) and
4,2% of a dispersant sold by the .c?mpany Akzo munder the 1
reference Dapral GE 202 is prepare?. The |results of the
viscosity measurements with respect to this dispersion -
are shown in Table IX below. It is.iamport:af:.t to note that

: when, for egqual proportions (40%) o:F pigment, the propor-

tion of dispersant is lowered to 1% while correspondingly
increasing the proportion of water |to 59%, the viscosity

'of the dispersion is then increased to a point such that

it is no loager measurable.
EXAMPLE 10 ' | |
A dispersiocn comprising, by weight, 29.37% of
water, 70% of titanium dioxide sold under|the name TR 80
by the company Tioxide and 0.63% of’the ac.lv:ylic copolyuxexr
of Example 7 is prepared. The results of the viﬂccsity
measurements with respect to this d:n.spers on are shown in
Table II below. i
EXAMPLE 11 (COMPARATIVE) |

: A dispersion comprising, [by weight, 28.9% of
water, 70% of t;i.tanium dioxide (ref?rence ';.rR 80) and 1.1%
of the dispexsant Dapral GE 202, already mentioned, is
prepared. The results of the viscogity measurements with
respect to this dispersion are shown in 'l'able II below.
It is important to note that when, [for eqtl.al proportions
(70%) of pigment, the proportion of |dispersant is lowered
to 0.63% while correspondingly increasing|the proportion

- of water to 29.37%, the viscozity|of the dispersion ins

then increased to a point such that it is no louger
measurable.
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TABLE I - CARBON BLACK DISPERSTONS® — ~° '=° S
. ~n
EXAMPLE Dispersant Structure Pigment Digpersant |q{y = 1 &%) 5(y = 100 s1) ©
| %) (%) (in Pa-s) (in Pa-8) . —F -
13 (ce£.) |soncry1 678 30 "3 2,5 0.3 =F b
':’5 AA/St./a-MS Copo. - =§
=, - =7 9
P 2 AA/dodecylacrylamide Copo. 30 3 1.3 0.15 .._"'"-_._§ a
(=9 . I .
—a 95/5; Mw = 4300 =%——f e
§_ . —g >
5 AAL/N-gtearylacrylamide Copo. 30 3 0.042 0,007 2 | g
_ 35/5; Mw = 5100 | &
==
= 6 AA/N-stearylacrylamide Copo. 40 2 3.5 2.5
. 95/5; Mw = §100
hed : ! v
= 13 AA/didodecylacrylamide Copo, 30 1.5 0.52 0.06 " g
95/5; Mw = 5900 ' ' :
H
. g |
15 AA/idopropylacrylamide/ . |  aa_ __} _ea.s | 0,35 ) o.03._ | E
o dodecylacrylamide Terpoa. :
:; (70/20/10) -
= 17 AA/N-dodecylacrylamide Copo. 30 0.3 0.043 0.007 i
©w
$0.5/9.5; Mw = 10,000 o=
cq
= =
e S&
e o
S, m
oo m
= - =

¥10




TABLE II - PHTHALOCYANINE BLUE AND TiO, DISPERSIONS =
. . . §
©
) -4
.EXAMPLE Dispersant Structure Pigment Digpersantin{y = 50 8)|yly = 500 s7') .
] {(in %) (in %) | (in Pars) | (in Pa-8) ~
L
- 9 (ref.) |Dspral GE 202 _ phthalocyanine blue 4.2 0.033 0.031 e
s Polycarboxylic acid with a {40) &
~3 tgomb" gtructure; Mw = 20,000 R
1= -
o B o
8 |AA/N-dodecylacrylamide Copo. |phthalocyanine blue 1 0.029 0.026 §
L (90/10) ; Mw = 5900 | {40) - &
= 11 (ref.) |papral GE 202 ri0, 1.1 0.035 0.023  |'
= ' : . b
= Polyaarpoxylic acid with a - {70) >
R= "gomb" structure; Mw = 20,000 ! g
_ _ : . £
10 AA/N-dodecylacrylamide Copo. Tio, 0.63 0.035 0.020 =
(90/10); Mw = 5900 {70) ' E
]
g
:_5._' .
o i o - - e R
= — 2
— ==
_§ N
— T
— — BE
oo —— 9 C:}
= — S
= —C «»
Py I o o]
= & 9
=

STOR




18/02 98 11:12 B33 03 44556653 L’RAY VALLEY

10

15

20

|25

30

. ﬂns SHEET HAS BEEN
- 15 - 1 ' RePLACED

gy 120 | o |

' ; ‘I‘h? s;mthes:.; ¢f Example 1 is -:I:’;e_peated, apazt

from the two fqllowuzg exceptions- '

- the atart:.ng sed:.um polyacry}ate suppl:.ea by the
company Fluka has a weight-average mla.r mass equal
to 5100.

- didodecylamine is used as farty amine instead of

dodecylamine.
A copolyner with a we:.ghf:-average molar mass
equa.l to 5500 is then cbtained with a y:.eld of 70%.

EXAMPLE 13 .
A dispersion comprising, by weight, 68.5% of

"water, 30% of carbon black and [1.5% of the aczylie -
- copolymer of Example 12 is p:aparefl. 'rhe!results cf the

vigcosity measurements with respect to 1'This dispersion

are shown in Table I. i

EXAMPLE 14 :
The synthegis of Example 7 |is rep!eai:ed up to the
filtration of the reaction mixture in order to remave the
dicyclohexylurea precipitate. A solution 5 of 0,20 mol of
isopropylamine in 200 ml of H—nethylpyrrélidone is then
added dropwise at a temperature o‘f 0°Cc.;{ A sclution of
0.22 m0l of dicyclohexyloarbodiimide bp 150 m1  of

' N-methylpyrrolidone is then rTun :.|n and 'the mixture is

then stirred for 1 hour at =a t@erat:ure of 0°C. %The

: d:.cyclohexylurea. ‘precipitate is en rémmred and the

polymer £ormed iz then neutralized and lpurifiad as in

Example 1. The yield from this syn ’eais i!s equal to 30%.

Spectroscopic analysis by proton n'uclear magastic
resonance confirms the formation| of a! terpolymer of

i

 formula: | |

B
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‘E CHy - CH L~ C8 —E CH— CF
| 0.7 I <) 0.2
0=¢C cC=0 Cl: -0
[ B
o" Na* NH N'H
I
(CHy 11 HC —Ccd
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A digpersion comprising.
water, 30% of carbon black and [0.5% of the acrylic
terpolymer of Example 14 is prepare;d. 'rhel, results-of the
viscosity measurements with respesct to this dispersion
are shown in Table I. T
EXAMPLE 16 | ,-

10 g of acrylic acid and th'en 84 ml of a solution

- of 3.5 g of N-dodecylmethacrylanid}e in. :‘%sopropancl are.

introduced into a stirred reactor e‘c:uipped; with a stizrrer

by weight, 69.5% of -

‘and a condenser. A solution of 0.75

in 28 ml of ethyl acetate is also
The reactor is then heated to 83°C
reflux for 3 hours. After cooling,
is neutralized with 54 ml of a. 30

g of benzoyl percxide
added to the reactor.
and ig maintained at
the ct’:polymer formed
% solu;t:icn of sodium

methoxide in methancl. The precipitate formed is filtered
off, rinsed with isopropancl, dried under vacuum, dis-

solved in water and then lyophilize

.. The ¥ield from this

synthesis is 66%. Spectroscopic| analysis by preton
nuclear magnetic resonance conf:.ms the !fomation of a
copolymer comprising 90.5 mol % of units derived f£rom

sodium acrylate and 9.5 mol & oﬁ 'unz.tal derived ¥Lrom

N-dodecylnethacrylamide. The we:.ght
this copolymer (estimated by

exclusion chromatography using a

nitrate solution as mobile phase an
colunms and poly(ethylene oxide) as
3500, : :

iqueous Tphase

-average molar mass of
l steric

0.5 'melar lithium
id using Shodex OH-PAK
standan!rd polymers) is

!

I

1

I

|

!
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. EXAMPLE 17 | )

_ : a d:.s?ersxon conp::.sing, by weight, 65.75% of
'wate:, '30% of carbon hlack aad O. 25% of t:he copolymer of
Example 16 is prepa.red. The - resu'lts of. the viscosity

5 measurements for this dispersion a.:-e shown in Table I. .

\\II‘I\! \lll\\ \\\I \lﬁm
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- CLAIMS
1. (Met:h)_ac;ylic‘ copolymera QT gene:r:al formula
-' } 1= T . T
O= lG ' | 2
{ S
NR NR
o— M" . | | l 2 l 4
. 2.
R1 -3
in which:

i

the ™ are monovalent catio ari‘sing from the
neutralization of the -COOK oups,', it being pos-
sible, however, for this neutrzlization tc have baan
only partial;

R, and R, are chosen ¢from: long-chain

i.hyti.tcg’en,

linear or branched cycloalkyl or alkyl radicals and

aryl zadicals having £f£rom 8 [to approximately 22
carbon atoms, with the condition t.ha.i: at least one
of R, and R, is not hydrogen; '

R, and R, are independently chosen from: the hydrogen
atom, short-chain cycloalkyl! or alkyl radicals
having from 1 to 7 carbon atoms and, aryl radicals
having from § to 7 carbon at

R,, R, and R, are each, independently of one:anothar,
chosen from the hydregen atom and the methyl
radical: | | : '
7, is the molar level of leong-chain am.‘l.de units in
the copolymer; and
7, is the molar level of short-chain amide units
optiocnally present in the ccpolymer, 'and

characterized in that that the weight-average molar mass

does:
'0.30.

2.

not exceed 30,000 and in that 1, is between 0.01 and

{Meth) acxylic copolymers a:¥cording to Claim 1,

characterized in that they have a|weight-average molar

at leaat equal to 2000.

~ A
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3. ~ (Meth)acrylic _qopclymers a.c:eo::dir:_g to eithez of

Claimg 1 and 2, characterized in|that they exhibit a
o -molar level 7, of between 0.02 and 0.12. '
' 4. {(Meth) acryl:.c copolymers accord:.ng tc any one of
? _Claims 1 to 3, chaxacterized in that they exhibit a molar
1eve], 72 ranging from 0 to o 4.
- (Heth) aczyl:.c copolymers 'acc:ord:.ng to one of
Claims 1 to 4,' characger:.zed in tha‘i: they!comprise amide
‘units in which at least ome of R, r.nd R, is a linear or
10 'branched alkyl radical having from 10 to 18 carbon atoms.
6. (Meth)acrylic copolymers according to one of
'Claims 1 to 5, characterized in|that the monovalent
cation M* i3 chosen £from alkali metall cations, the -
. Tammonium iom, quaternized ammonium ions and zinc
15 comglexel. =t : .
i 7. Process for the ma.nufacture of, (meth)acrylic
. copolymers according to ome of Claims 1 to 6 by direct
_copolymerization, by the radical route, of a mixture of
""" mopomers comprising: (meth) acrylic acid, and
20 N-substituted (meth)acrylamide derivative of formula

b

T T ®
R R
© I

' |
and, if appropriate, an N- substit}xted (meth) acrylamide
' derivative of formula '

T T T Y

R‘}' o 'R3- T

the copolymerization being i:arrijd out  in an orgamic
'solvent and in the ‘presence of at least cne free-radieal
125 “jnitiater "at the ""d.scompos:l.t:ion temperature of the
! initiator and for a time of 0.5 to 12 hours and being

i followed bv the neutralization of T‘he aspolymer formed.
8. Manufacturing process according to Claim 7,
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¢haracterized in t.ha.t use is made, [per 1 mol of mixture
of monomers, ¢f 7, mol-of the N-subsgituted derivative of
formula (I) and, if appropriate, 7; mol of the N-gubsti-
tuted derivative of formula (IX) per 1-(7, + 7;) moel of
(meth)acrylic acid. | ' .
9. Use of a (meth)acrylic copolymer according ta ane
of Claims 1 to 6, or manufactured b:r a process accordiag
to either of Claims 7 and 8, as pigment dispersant.

10. Use according to Claim 9, characterized in that
the (meth)acrylic copoclymer is used|in i:ha" proportion of
1 to 10 weight % of eopolymer with :r:espect to the weight
of p:.gnent when the latter is :.norganic but of 1 <%o

* THIS SHEET HAS BEEN
" REPLACED

-20—

30 welght % of copclymer with respect to the weight of
‘pigment when the latter is orgamic.
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