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are already known, from J. Appl;ed‘ Palyme’r Science, wol.
44, pp. B695-876 (1992}, which |are|u‘sefu1 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| "cou:it'b"l structure nith
simultaneously hydrophilic and hydqophobie gide chain: is

li .
also known f£rom J. D:.spersion SG%encq alnd Technoli«gy,
13(2), pp. 155-200 (1992). | i |

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 emuis:!.fz.ed copol: mer
becemes highly viscous and capable|of th:.':ken:.ng var:.ous
aquecus wxedia, such asg water P :.ults » pigmental
dispersions, and the like. ! |

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/mel '% pE (Cy-Cy)a. J'yl
{meth)acrylate, the said’ copolmr ha, ing a meleci.lar
weight of 800,000 to 2,500,000. | |

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

water-soluble thickening agent, | of : a| copolymer of
' (meth)acrylic acid and of a wai:e:-:'r’.hsioluhle moncaer
. possessing a hydrophobic greup c:nta:.{n:ﬂng at leas: 8

carbon atoms, such as an ethylenically |unsaturated N-
alkylamide. In this thickening agent, flith:;i.s copolymer is
used in combination with a watax- d:'.np;a'zdi:'.'bla non-icurdea

surfactant in a ratio by weight o thei cninpolymar to =he

A
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" cular waight of the copolymer itse f.

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

(AR |tﬂ"ea mﬂ&?&?‘?} WF‘@#ﬂPOkﬁﬂ%Fﬁr agent ,
mbns@j,ublbem@norrer

from fatty N-alkylacrylamides in T':opo' 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 uuappronr:.ate selection
of the main parameters of the copolymez"s. in particilar
the choice of very high molecular|weighiis and, in some
cases, the presance of a third man 'I such az alkyl

|
{(meth)acrylate. | i

A firet aim of the present :é.nven :.Fn is thereafore
to define (meth)acrylic copolymex]s ubE are easy to
produce industrially and which caxT. be lused 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 pignentF, wh:.t:h exhibit {(in
standard shear gradieatz, i.e. fr'om L tfo 500 s low
viscosities, for example from appr:oxma’d:aly 0.01 &a 5

Pa.s, even at low levels of use |[of the (meth)acxylic

copolymer. - ‘ : !

It has been found, suzp isingly, that these

cbjectives could be achieved with ' a'ppz.-opriate Belac~

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

invention thus

"._

A first subject of the p sen

relates to a family of (math) ryl%:: copolymers of
general formula
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- car bon atoms; such as an ethylenically unsaturated] |N-| - alkylam de. In

*this mlsg&@ﬁ;‘s Héed this copolymer is
-2- rrbl nation with.a water-dis ber s 1;)“ ggm ﬂﬂS%EEN
.__sur‘fac ml 'ﬂ o by wei ght of the gopol yner tp act

" bet wee Patent FR- A2

- anphi philic copol ymars sodi um or pot'assi
N- nonoal kyl acr%am de (It he} al kyl gr ofip_kei ng

~thickening 5 agents f queous sali ne sol Ai%ﬁbns, mater-sol
u

acryliatie of
3 d[aE §r the total
t

.nhunmber of nonoRerCHRi+ € b _ =50 0T"
-N- monoal kyl acr

n 1he

ant of

Hbl'e
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I‘&bap tion o

1
Rs

i
R, |

i
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 caxbon
atoms, with the condition At aLt:l :‘.east one of R,

and R, is not hydrogen; | ! | _
R, and R, are independently chogen f|':o|n the hydrogen
atom, short-chain cyclcalky% ozii la.lkyl radicals
having from 1 to 7 carben a.i:?ma ﬂnﬁl aryl radicals
having frem 6 to 7 carbon atoms, I |

Rss R¢ and R, are each, zndependentlly Ff cne another,
chosen from the hydrogen ?tcm -' a?d the methyl
radical; ' ' || ;

7, is the molar level of longf chai%nlamide units in
_ |
the copol)mer, and . g

7, is the molar level of shc::t:-cli;a! amide units
cpt:,onally present in the copoljmer, and

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

| present invention, these copolymer#. iI

According to the preferent:.a.l enhfdi.ments of the

have a weight-average molar mr.ss at | least equal to
approximitaly 2000, and/ax | .;
exhibit a molar level 7, of betwee:ﬁ 0.02 apd ©.12
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“ distributed non statlstlcall al ong the chains to say, on t-he
-whol e, of the.bl t]ihkalte Beeﬂ 1a"ed ~ Eurfopea

EP--A- 0, 494, 022 copol yner
-.15" copol yneri zat| e of " nogoners

by wei ght of at | east one orgam c carboxylic

“unsaturation; ﬁﬁ%&% Fi’y"‘eéﬁ@]or of al

I east one

. hydrophilic ﬁ#iﬁedl rm/oras wel | “@as alcorrespondi ng copol ymer

I n which the carb rou te a alJ

Al t hough the™ngj o??%rg %‘%’S‘g g’ﬁl}{ﬁ%n 'hﬁ f@ E‘I'Eiaﬁcel ved thﬁl ant age

of incorporating Rpiles addinesd or brﬂdnedaﬂlﬂNﬁé@ﬁ@er%ﬂ%ﬁié?%

- copol yners capablf o{;o %&ﬁw t he vi s¢osi t'y of aqueous nedi a, none
of the copol yners jdescr can be used industri aIIy for t

di spersi on of pi gnenthe mﬁ%$‘éﬁl%ﬁtﬁnﬁdr¥ﬂbmﬁf@‘?@ a(§""'1"I'h| s is

probably due,tos¢ P RIORH alikalel RekADY suchoig iqurquaﬁaam,of t he

copol yners, |n articul ar,
oty the pamomun ion, a quaternised amc:n.:mn. ion or altermat-

10 ively a zinc complex. It can also he.,.pir:efarably to a
minor extent, a proton. Mixtures of mnolvalent cations as
defined above also come within the 5°°Pj|e |of the. pregant

rou whi ch,contiains from8 to 30
- carbon atoms=<in tﬁléh:hbk‘frl azo“%ﬁﬁu r%eva?d Tz oﬁPgQPGgAff/F%‘F & Eéa& ~%one

invention. ' . “ |
For the requirements of thd! preis;e:?.t invention, a
15 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 saunple- Hes.ng used for
20 calibration. A second method for e'stmat:ﬂng the weight-
average molar mass ccmprises the use 'of' aqueocus-phise
steric exclugion chromatography, | an !aqueous I1ithinm
aitrate polution being used as nnb:.le phase, a colmm
based on grafted gilica be:.ng uaed and.i for example,
25 sodium polyacrylates or polyoxye lenesl being used as

standard polmrs. il

A second subject of t:he present ji.:mlrent::.on relates

to the manufacture of the (me )acrylzc copolymears

_ described above, for which two nei.-'.hods’ afee provided. A

30 first synthetic method comprises l the dizrect

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 formmla.

CH, =C — C N R li
ST c

1
|
i

-(12;
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the choice of very high nol ecul ar wei ghts and, [in sone cases, ;the

-_(nreth)

.'pr esent I nve =

esent invention is therefopre

- reserrhsSIﬁeEtIasB&n Imehoner, such as al kyl metrreceyl o
Aflrst mm Jas alkyl et bl T STERY AS BEEN
can be used

Itrectly as - pignent dispersants. A second aim

rs which are easysta produde i RERIACEDal | v

hnd
of the

and R, have the meadings, 3:nd:|.cat:ed iayodes t O

. provide aqueous‘ er§| oxr?s @f ngen a gy ophobi c
pi grrent 4 wh?‘%ﬁre ARPRIRFiat f' s?%n&gfﬂ‘bgﬁé&“tﬁgad{%e%agcﬁt J;%Fom 1to
500 s[err]) Jevivativei 6£0fbtala for exanple from approximtely 0.01 to 5

5 Pa.s, even at Iowlevels of use-of H]e (metﬁ acrylifc

f
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| u b

Ry o R

. -
|

in which R,, R, and R, have the meana.ngs, u’\dicated above,
the’ copolymer:.za.t:on bea.ng carned' out' ip at least one

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 hf::.l:.ng temperature of
the solvent and at least equal Fo the| decomposition
temperature of the initiator and for a time, 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:cpolym_erization temperature is most cften
between 40°C and 100°C approximatel‘y. The |neutralization
can be carried out by means of a c?:onaeﬁtrated base such

. a5 ammonia, sedium hydroxide, poqa.ssiun hydroxide oz,

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

the N-substituted

derivative of formula (I) and, 1if apPIZ‘OPrlater T2 mol

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

* the art knows bow to choose, by a f‘ew rpuil:me 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 itiatoxr, the
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1t has been found, surpr|5| ngl{/ t hat these

th an approp' d 3 EilE

I rst subj ect of t e pregent i nyention thus

thg pature _cf the R,, R, and R, radicals. a.n|d. fipally, the
values of 7, and 7;. According to| this first synthetic
method, use ig preferably made, as organip solvent, of a
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
compounds or o:ganié peroxides, pezox’yd: carbopnates and
peroxyesters, such as benzoyl perox:.ﬂe, tert-butyl
hydroperoxidef tert-butyl peroxide, d:.ﬁumyl percxide,
2,2~bis(text-butylperoxy)butane, |peracetal, 1,1-bis-
(t- butylperoxy) -3,3, S-trmethylelqclohexalne, tert-butyl’

tthe

aba, ig ggpeepriheenul a

perbenzoate, te:t-hutyl peroxycctﬁate, e'brt-.'bu!:ylpefoxy :

-iscpropyl carbonate, tert-butyl .p'er:.sonoinanoate, texrt-
butyl permaleate, cyclic peracetal, '2, s ~dimethyl-2,5-
bis (2-athylhexylperoxy) hexane, methyl ‘echyl ketone
percxide, tert-amyl peroxyoctoate, 2, S-dh.peroxyoctoa.tes
or altermatively 2,4-pentanedione| perp:ude. The £y»ae-

‘radical initiator will prefarably be chosen so that its

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%

‘approximately by weight with respect to t?he MOTCIMEers .

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
acrylate with units arising from N-subst:r.quted methaczyl -
amide derivatives oxr a.lt:e:r.-.natnrely, Icenversely, to
combine, in the copolymer, tmh.ts l derived from a
monovalent cation methacrylate with un:.ts arising from
N-substituted acrylamide derivat:wFs. Lo

A second method for the syfl.thes:.s of the acz-ylz.c
copolymers degcribed above compri?es 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

g
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15 in which: - the Merr] are nonoval ept caﬁti‘ons arising fromthe

._-neutral I ZatThisIShesf Has groups, it being ppss- j M e o ver,
~for.thi,s neu m&mnl have been nly QT"ﬁi ﬁmE,ETZth-BE{E“ Rl err]
11  REPLAGED or
oa

.and Rlerr] a hydr ogen, .l gng-chal n ,
branched cyc or al kyl radicals (for xanple cont aining 8 to
30 carbon atﬁgz};@adtmahzyhc acid)adi aads dapripatyores tsecomdasy nat el y

SraHerr) mipe oy S AR ) 93 Sl i S Qlacend o1 20
chosen frompiimadydicayesecondary sadee ofiorfazmmlian Byl ki® &hea| kyl
: radl_ cal s presengé\” nggfrog 1 E_Q.rﬁo@maeat %g&cg_ndl gy BEyeRlcs-
5  hexylcarbodiimide. This method qu.antitét:i%vely produces,
after saponification of the product|of th:.F reaction, the
acrylic copolymer described above a dl.iurea, suci'.-n as
dicyclohexylurea. The latter, whic".h is ;prssent in the
iy medium in the form of a p:recipitaii;e, 5}.5 [easily removed
10 from the organic sclution by filﬁrati-on According to
B . this second method, the reaction |is ca ried ocut at a
temperature not exceeding the bo:.l;lng po:.n of the chosen
solvent, preferably between 20 anc} B0‘C |approximately. °
The reaction is preferably carried|out:fdr a time of 30
s minutes to 12 hours approximately| and Jhe 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 con entratied solution of
20 an alkali metal hydroxide, such asl sod.:.u'm hydroxide or
'potassiun hydroxide. Accerding to hisi seiecnd synthetic
method, Ry, R, and R, are necessgar 'ly :".deint:'.cal and are
either the hydrogen atam (ncdific'?tion :'?f poly({acrylic
acid)) or the methyl rad:l.eal (mod:.f:.cat:.on of
25 poly(methacrylic acid)) . Mention may be -macl:le, as examples
of organic solvents which are su:.tahle fior this secoend
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
30 made of 7, mol of amine R,R,NH and, :.f apprpprlate, T, ol

of amine R,RNE for each mole of po ((meth) acrylic acid)
|

used.

For the umanufacture of thHe | (methyacrylic

copolymers according to the 'inventiion. ,tHe first or the

35 second gynthetic method will be chqaen i.lendm g, oa the
one hand, on the commercial availability of the
N-substituted derivative of formulal (I) d on the other
hand, on the possible need to diffafent:.aﬂe R,, R, and R,.

A third subject of the present mvention ralates
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- 4- haV| ng from6 to 7 carbon atons P L Rerr], R[err] and

" "Rerr] are Iy of .one anot her, J o & 5}?
~hydrogen at r adi cal 5 THIS s hg
.nol ar |'evel mde:units<m = ' -tihe ol
- Tlerr] is the nol ar Ievel of;:short-chai-n anmide units

_ opt i onal |y pr;esetnte i nesheof otbley Némethlacrylic mméqmem_!eddcrwx%sdt hei r
._'_we| ght averaggﬁgg gr %% an] Qe%o@%a‘?ﬁﬁ&d s’ﬂ‘%d deét J{..err] S

- bet ween, 0. 01 | referentlal .
enbodi nent s Ghcubarly aspmmtﬁ% x%ahqiwmw%t& such ¢
-a wei ght - aveL a0 iBbal pIBsk. abdh%%Stpi RNt d G Which| the OdSpobudé Pl -
.exhibit, g m)aggzolrg.xglg -L[oer‘éieo 3%%11: on magrz %gf&fy’be applied a and/ or
dispersants comprise, on the one hafld :.nafr:ga.n:.c 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,- aTzo acetarylide
30 yellows, dioxazine violet and ?hthalolcya.n:.ne green.
According to the present inventidisn, the (meth) acrylic
copolymer is added to a largely 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
15 organic or inmorganic pigment in water oz in a mixture, .
which is largely water by weight, ’of wlat'er and at least
cne water-miscible compound, su.ﬁh as a glycol. The
conceatration of pigment in this digpersiocn can be hig¢hly
variable, according to the nature oF the p‘igmenl:, and can
20 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.eéo:diing to t]he invention is
25 used 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 is inorganic, but iﬁ'stead frpn 1 te 30
weight % approximataly of copolymaF with|respect to kthe
30 welight of pj.gment when the latfj!er i3 |organic, these
_proportions being caleculated by v're:i.gh't of dry matter,
that is to say by subtracting the we:.ght: of the aquepus
oT largely aqueous meddum.
Thus, the (meth)acrylic copolymers according to
35 the invention find a particularly valuable use in all
' fields involving the use of an agueous pf’i.gnental slurry
and in particular in the fields|of inks, paints and

coat:.ngs and of the manufacture !l:f coloured plastics,
when the manufacturing process mc.‘{.udes a'n agquecus-phase

L
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_ exhibit a molar |evel Tlerr] ranging fromO td d. 4 and/ or
: s in which dt |east. one |
. R[ err] %‘Tﬂﬂ?ﬁiﬁﬁi‘mﬂ ed al kyl radical having frfﬁ FS[HEH?IA% BEEN |, 18
T

a cation of an al kali net al, such as sodium or pot assi um 25

xtent, @ _proton.

ms‘:Q.Ba aTﬂHaﬁﬁénbfeMWéﬁﬁlﬁ é’éﬁ Yiérs accordily a zinc

It can™al so be, referabl

"M xtures of ﬁﬂﬁno"&? eﬁ%‘"&& ?-Bﬁs % 'Pegﬁﬂ‘ﬁﬁd ELom8 TN t he

.scope of the a&&&&ﬁnarly
t he present

| n\(ent o) t h tn i
wei ght - avera 8‘% afnﬁ'as?f sol n%hg?es%%lh s‘es egg %%lon %as

(nmeth)ackyl i using, capolppiymesndbindariheas

oﬂe@hENES%érlﬁ#ed

(in the l:aschuf timaem&ths of

copol ymer~ sagplet lg_el me 598, CM,QWJ_WFP&&H ’%’ﬁ:difﬁ& aydrf ur an,

a pol ystyrene sanp e bel

for cal’i bration

esti mati ng t yeekbpget Tesin., AR 8BEXYDFESiRaLF c%?erj:? L FepdBoofa

aqueous- phasginyl EhEsELdEX (dafid Tyne @t ﬁgr?ﬂﬂ!r-

.J,,D

15

30

a5

30

33

regin, This use will also he 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|a1ready 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 this 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 .roon temperatuie,
evan with a low level of d:.spersant. }

The examples below are prov:.d.ed by way of ilius-
tration and without implied luu.tlation 'of the: presant
invention. : i ! |
EXAMPLE 1 o

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 temperafure
of 80°C. The temperatuzre is ZLT brcught to 80°C. A
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(meth). acryl &mg@lﬁ-cﬁhi bt&hﬂﬁgofrﬁérﬁi&mré s [then stirred for 1 hour

10

15

20

25

at 80°C and then left s!::.x:::.ng until tl'he temperature
reaches 20°C. The solgt:.cn is then fxlte:"ed in order teo
remove the dicyclohexylurea preci?itate.j 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 accoT:dmg to the invention
is recovered dried, redissolved "F water. precipitated
from methanol, dried, red:ssol"ved i water and

65%.

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

resvnance of the aczylic copolymer thus obtained makes it

possible te confirm the general formula:

J S P 3_

CH,~C —. CH

.E 2 .ﬁJ.o;ss L% o 0.05
O=0C - '; F-o

l ' ! {

o~ Na® . INH

<

The weight—average molar m,a.ss cf lth:.s copolymer
is equal to 4300. o i .
EXAMPLE 2 o -
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. ’ | |

0o

18/02 '98 11:12 B33 03 44556653 L’RAY VALLEY Bo11

- 5- nitrate sol ution bei ng used as mobil e phase/ a col um based

on rafteﬂxs§héetHaBbm a@ée.d and, .for exarrpl -s0diLm pol vacryl ates or
“po) yoxy,eth sed as -+ -standard poly THI§ SHEET HAS BEENA second
-subj ect of nventlon rel a Lesg . tjo tjhe iemppesrieyre O '# t he

(et h)acry c copo rrers . descri. bed above, |f or , are
- provided. A soluéidnstofsy@tbl@slﬁql r@éhaacyca@.wearbohasmdﬂ' gt

- copol ymerlzatlon by th e radr- route, of a mixture of_ 10  nononers

- eonpri si ng: é@ (ievrreéwlépne ah® ’F“n NER () iopMiEsy with

- lyophilized. The yield from this Tynthesza is equal to -
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" i.n which R[err]

I f appro
fornula [err]
.. meani ngs |nd|c
|l east .one
reaction forEXAEPY

- exceed 30,000 and’ 'nat f&ﬂ&éessscﬂf‘ ﬁspars;c:? is prepared as in

30

15

20

s

from the two follaw:.ng exceptions: ,

with respect to this dispersion q.ra

EXAMPLE 7 o

_acrylamide,

B33 03 44558853 LRAY VALLEY

Rlerr] and Rl err] have the neani nds
tltuted (met h)acryl am de

i ndi cat ed above,

ich Rerr], Rerr]

FﬁﬁT the cop.olm:re-ri zati or

fi BFI ransf

orgam o sol vent capabl e of all ow ng isud
RA Jmass of the ,

copol yrrer not t

Example 2 but using a  product sold under the name

Joncryl 678 as d:.spersant. The resplt.s of
measurements with respect to this dispez;s:.

Table I below.
EXAMPLE 4
The synthesis of Example |

is x
!

the viscosity
on are shown in

epeated, apart

- the starting sodium polyacxylate' s?pplied by the
' company Fluka has a we:.ght-avi:cage molar mass egual -

to 5100. . l
- stearylamine :Ls used as fazlty ami

dodecylamine. I

ne dinstead of -

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

 equal to 5700 is obtained with a yield of
"EXAMPLE 5 ' '

A carbon black dispersion is p
Example 2 but using the copolymer of
dispersant. The results of the vl.scos:.t

below. l

EXAMPLE 6 . ; .

A dispersion comprising, by|weight!

40% of caxbon black and 2% of the ac::yli
" Example 4 is prepared. The resu.]rts of

measurements with respect to this d:l.spera:.

‘Table I below. _ ’ P

shown

65%.

repared as in
Example 4 as
Yy measuraments
in Tabla I

s 58% of watar,
¢ copolymer of
the viscosity
on are shown in

The synthesis of Example 1 :.s repeated.

from the two following exceptions: ' ;

apart

- the atarting sodium polyacrylate haa a weight-
average molar mass equal to 5100 i

- the amount of dodecylamine :.n]volved
brought to 0.10 mol.
A cppolym;r comprising 50%

1s doubled and

of uln:l.fl:s derived £rom

sodium acrylate and 10% of umnits dieriVEdlfrom the fatty
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20 least one free-radical initiator, at a tenperature at nost equal to
to 12

the bofl
deconpoj H
hours

~acid, 25 and N-substituted (‘nmeth)acryl amde derji

copol ner

® of the sol vent and at | east equal to the
ure of the , initiator o -
to convert all L hgy nonongr s

iging, by we:.gi;t

e

[ zam_g_g foll owed by 1 he meut ral ijzati on! of The~copoetf yner.
formed. The copo ynngégtlon t enpe E ture. i s mpst . of ESQ gft‘\‘/\aeter!lAO[err] C

-and 100[err]C The n

'ammmﬁa,

met al-* al koxi
5

1

be aahr oédphuhachymme ghill.'ee enldeundsrethe asans Udngdocyal

[N

! LE 9 (COMPARATIVE

25

30

% of the acryl:.c 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% ofithe acrylic copolyuexr
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) j
: A dispersion comprising, [by weight, 28.9% of
water, 70% of titanium dioxide (reference TR 80) and 1.1%
of the dispexsant Dapral GE 202, ial:r:eady! 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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- al koxi des), i't being possible for the latter tp be used 5 i n al coholic.
-~ solution. Accordi ng to thrs first synthetic nmet hgd, given that the
. copol yneri Zlﬁﬁh d& usted to obtai h conpl ete conversion, use is
_made, per of -m xt e of mbno . Herrl ml, of the
.N-substitut I 1) and i f appropria [TE}S]SHEBI HAS BEEN | he
N-substitut f forrrula (rr)y per- (T[mmgﬁerr]) nol of
~(meth)acrylic aC| d_. The person skillled in t he AT KITOWS—tromrt-6 choose,
by a few routine tests, the copolynerization tine appropriate for .
- conpl et &onversion of the pononers depgnding on the her variable 15
par ainet ¢ris, whi ch arle the free-r dical|initiptor, thg nature of the
R[err] e® ]| and err] dicals and} if appf opri at{em the nature of
the Rl efr Rfenr] gnif R[e r weal sf &hd, [idally, jtRe val ues of
Tl err] ma Eﬂeré] cgor di % s fledt sydhetic| = hod, use is
preferalpl y de, as Jorganic-solvent, of a 20 | i ght aFcoh |, such as
i sopropangl T" q¢r altdrnatively a | spt urat pd| ester,} such jas et hyl
acetdt el ®&kntiion he 215} as free-rhdical iditiatdrs, of, inter
alia, dijazo corfpounds| or orjgani ¢ peroxi Hes, perdxydi car bonates and
peroxye*;t‘fgrg such gs benzloyl peroxide} tert}butyl -
- s ' ~N ' . ™
sorgle o 03 |2 & |4 3
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r° e
5:' o i
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. n
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25 hydr operoxi de, tert-butyl peroxide, dicpunyl p%roxide,
-2,2-bis(tert-butyl peroxy)butane, peracetal, 1, 1- bils-
-(t butyl peroxy) -3,3,5-trinethylcy Qhexane tert- butyI per benzoat e,
_tert-bltyl . i a&pcrc . |soprl
tert-butyl pdariso onanoat €} '_tert- 30 butyI peflmal eat'FW‘gclge# %iﬂgtal,
2, 5-di.nmet hy -@,J;t bi sf 2- et hyl hexyl pgr oxy) [lexane, fhyl
ket one p:er(%xi d¢, tertr &yl p& oxyoct ogt e, ||2, 5- d||peroxyoct oat es,
al t er nat | % 2,&- pent ahedi ong $per oxi deS The free- radi cal
initiator w1} préferably be chopen so thae itH 35 'decorrp05|t|on
t enperat ure dgeg ot exceed the bpoiling tarrperali,ur the
~solvent at {he pssure unfder consi derati gn.
copolyrrerlz“‘_:‘u..v\au g Carfred out [T e add|t| of at
Ieast one T R '
.| ) ’
2 a8 2 |5 2
w A8 s |= °
1 2| e G =) =
2 £z
= =
3 o
7] g ~
% n o° ~ P ] -:2
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o g - | o
n = ~
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-7 transfer agent I m-a.proportion ranging up td) 1%

-appr oxi mately by weight with respect to the no ONET Spiee
According to this first synthetic nethod, the Rlerr] ,"{HIS- SHERT eAS BERR
R err} tadj cal s:ican be- chosen entirely n,adepen ent | .é)f afpgmgnanoth br and

it is possible #for exanple, to conbine, " i|n the

derived- fromWnt cation. acrylate |wth units ari SI ng from

N- substi t ut ed nethac e%ﬁ\éﬂ.‘k{ eS; Of gal ditidd el
“conversely, to -~ ¢ ﬁ% ?ﬁE{e‘Pg 14 S&JI’I??S%I vegyf r%?n a 10 )

nmonoval ent c&xiomn tipet Iwmmhe&ﬁﬁ?!’riapﬁsl'ng from N-substi t ut ed
~acrylam de deri va?h\ées,tut sodium PR ddgh %ﬁ_gg S?nt%éi s of

the acrylic mers described above conprisesiihe reacfion of a

does not exceed 3@g08Qqaf.ter reaction in|la solvent for the said

pol y( (mefh) acryl i E%P&)’ Fluka %Fgﬁflsb‘érﬁﬁer?ﬁ?a?gﬁr TR2E M ¢ hat

pol y( (et h) acryll and_ - [ copdary ; f fornmula
Rlerr] R err] NH ang,_ﬁ%ggéyl appropsr%g an%%eég n pr| mry %Iryt %%nd%ry
“anmi ne of for#eﬁacmﬁ-emipn[ err]NH, in the priesencej of a carbodiinm de
such as o A copolymer with a we:.ghf:-average molar mass
10 equa.l to 5500 is then obtained w:.th 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. ?he!results of the
15 viscosity measurements with respect to ffhis dispexrsiocn

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

20 dicyclohexylurea precipitate. A solution ;' 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-methylpyrrolidome is then run :.|n and the mixture is
25 then stirred for 1 hour at a t@erat:uzlre of 0°C. 7The
: d:.cyclohexylurea ‘precipitate is en removed 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 aclear magnetic

30 rescnance confirms the formation| of a! terpolymer of

i

. fomulao e i I

This Sheet Has B

T
-
i
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20 dicycl ohexyl carbodiinmde. This nethod qyanti taﬂ ively produces,
after saponification of the product of this : the acrylic
copol yrer descri bed above and a -di urea, such pebliga. The
lafter, which is present in the medfum in |t h ift at e,
is 25 . easily renoved fromthe organlc solutign B
According to this second tho the reacti ilsrearried ut at a
tenperat ure notl exceed; =P CEN cElzt'ae-Cﬁbsea-sol vent,
preferably betveef 20 [7er he | r iontis fdref eb%y carried
“out for atime of 30 3 t he consgpub ve

~neutralization is preferably carrie
~base, * * for exanplelan al coholic alkali
such as sodi um or pot agsiggtnet hoxi de opget hoxi
concentrated solution. of an al kali netal |35
hydrOX| de or pot assi um

el t her

CHy

EXAMPLE 15 |
- A dispersion comprising,

mnutes to 12 h u_.ré&r
fiout dy nean

met 4l

al kOXI d ol ution,
de, or| ane"ﬁ
ydrOX|ue such as

ssarily

of Ja concentrat ed

by weight, 69.5% of -

10

water, 30% of carbon black and |0.5% of the acrylic
tezpolymer of BExample 14 is prepared. The ,results-of the
viscosity measurements with respaT: to this dispersion

are shown in Table I.
|

EXAMPLE 16 | i
10 g of acrylic acid amd t:h'en 84 ml of a solution

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

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

‘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,
15 is neutralized with 54 ml of a. 3¢

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 isopropanocl,
solved in water and then lyophilize

dried undefr vacuum,

.@ig~
|
.. The yield from this

20

25

synthesis is 66%. Spectroscopic| analysis by preton
nuclear magnetic resonance conf:.ms the !fomation of a
copolymer comprising 90.5 mol % of units derived from
sodium acrylate and 9.5 mol & t:ﬁl unz.ta! derived ¥Lrom
N-dodecylmethacrylamide. The we:‘.ght-averag!e molar magwy of
this c¢opolymer (estimated by lqueous-:-phase gteric
exclusion chromatography using a 0.5 molar lithium
nitrate solution as mobile phase arnd using Shodex OE-PAK
colunms and poly(ethylene oxide) as sl:anda!rd polymers) is
55G0. : _ |

|

I

|

I
Print Time
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- the nethyl radical (nodification of poly(nethagrylic acid)). Mention
may be; made, as exanples of qrganic . sol vents whicch are suitabl e for
this second synthetic met hod, . of N-net hyl pyr
Il rrei hyl fornmam de. As 5 the reacti on-cBYried put m‘&% K% BEENJ net hod
s quanti tative, :use Wl 1" preferably be nhdelof TIREP ch of
~amne Rerr] HH:Land i approprl ate T[erf] nol ,of am née"
- Rlerr]Rlerr] NH @1;4]5 t C‘Hi %t ACis9). 7B%edaf
. For - "'the manuf acture #QE copo ymsrs accor d‘b€g
the i nvent i owatele $ﬂféspfo¢aﬁa€n hlac ST RE T chosen
~depending, o le thmeomwtal a@amhabuﬂsqbﬁt?he
_N-substltutedd |vat|ve f fQ %_% Lﬁ?nd hth ot her mable hznd on the
possi bl e neeEeF'B“HFPPEFEn PEt ePHPERFEPP aiaﬁd ""f"‘ = t
. - i
BgenRz‘laced :
I
! |
} ! .
!
]
|
j i
; i
! I
i
|
|
i .
.
|
|
| .
| 3
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15 Athird subj ect of the present invention relates . to the
use df‘hxstSheetHMehx) layddi ¢ copol ymers descri bed ~above’ as d| spersants for
varlou nor e par- ticularly ds.
ydrop such = °. .as-.carbb® bl ack. i ch
t he copo cordlng to. the invention y ] as
dlspersants conprlse on the one han gani{c pignments - as
-titanium di oyide and(ﬁ&kh@ﬂcmxeedopammexbde generahdfomsulée ot her
- hand, organic pigments_such as - copper &ht al ocyani ne bl ue, .
" [err]-naphthol reds, a6 acet aryI ide 25 ye , d| oxazi n@?w olet and

pht hal ocyani ne e gr een. | Accor di to thel p entp=i nvent| t he
JE id a-ltar-JI :
 grent.. L aqued um | s Ll rstood to

(nmeth)acrylic copgl y
cont ai ni ng eesal d
- hean a dispersion o \tAé'? hyd'ro‘ElnHDBi‘,fn q,-eycropmobl c, 8¢ oﬁ@ani c or
| norganl c. pi gnent i ' xt ure which is lafgely water by
weirght; of water and afl |east - - one wat er-mjsci bl e corrpohqgé1 such as a
glycol . The concentrati on of pignent i Mii s dispersio n be highly
vari abl e, according t oSt h¥ nature of the pi glmaﬁt, and can 351 reach up to
70-wei ght % for an inorganic p| gment such a% R3
in which: ‘
b +  the ™ are monovalent cat.:l. arising £from the
B neutralization of the -COOE oups,', it being poa-

sible, however, for this neutrzlization tc have baan
only partial; .
- R, and R, are chosen S£rom: hyd.rcgen, leng-chain
) - linear or branched cycloalkyl or alkyl radicals and
10 aryl radicals having from 8 |tc 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 chosden £rom: the hydrogen
atom, short-chain cycloalkyl! or alkyl radicals
15 having from 1 to 7 carbon atoms and aryl radicals
‘ having from § to 7 carban at '
. R,, R, and R, are each, :.ndependa:tly of one:anothar,
chosen from the hydregen atom and the methyl
P : radical: ' | : '
20 - 7, is the molar level of long-chain amide units in
‘ _ ' the copolymer; and
- 7, is the molar level of sghort-chain amide units
optiocnally present in the capo’lyne:, 'and
characterized in that that the weight-average molar mass
25 does not exceed 30,000 and in that 1, is between 0.01 and
~ 'p.30. '
2. {Meth) acxylic copolymers a:ﬁcordiqg to Claim 1,
characterized in that they have a|weichrt-average molar
mass at least egqual to 2000.

~ A

Received Time 18. Feb. 18:01 Print Time 18, Feb 18:10




18/02 98 11:12 B33 03 44556853 ARAY VALLEY do20

titani um di oxi de. Usual concentrations for carbon bl a!ck and copper
-pht hal y from 10 to 50 wei ght | : Rg.tq t he
naturegq the (net h) - HAS BEEN -9-
~acrylic rding to the invaBi-on i § Wsag i REPLACED a grter or
| esser proportion. For exanple, it is - preferable to USE 1 to 10
wei ght: % of :copol yrremm}aczyluﬁ eemlmershecmrgmgotoplw ven t he
latter. ug i 353 t Chae eyt akneppe! r
T Wwith respect %%Q%% %mﬁtﬁof pI gneﬁrﬁféz\%ki?eer]?t%e zitter |es!/ orgaﬁ?:
_these propor’?‘?%ﬂl% P&t\?ﬁeﬁngﬁP"o dry matter, that is to

- say b)’: subtrggting ttlﬁem)ﬂﬁ'yﬁc copol%ﬁlmﬁng o any amemﬂs
medi um | § Claims 1 to 3, characterized in that they exhibit a molar
1eve], 72 ranging from 0 to o 4.
L 5. (Heth) aczyl:.c copolymers acc:ord:.ng toc one of
S Claims 1 to 4,'characterized in tha‘i: they!comprise amide
. units in which at least cne Of R, ; 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 : .
S 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
. monomexs comprising: (meth)acrylic acid, and
20 N-substituted (meth)acrylamide derivative of formula

| l . °

A} A AR

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

: a2 = T B Tl 1; RJ' - (I3

R‘}' o 'R3- T

P the copolynerizat::.cn being carrijd out ,in an orgamic
- ' solvent and im the’ preaence of at least one free-radisal
o 125 “jnitiater "at the ‘decomposition | 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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10 “Thus; the (meth)acrylic copol yners accord| ng to . t he

*i nvention f| y val uabl e use in all Vi ng t he
use- ofs an a '@Hﬂﬁﬂ»ﬁ‘aﬂmsl urry and in p W'éu'P' ifel ds of
inks, paints+an gs and of @Be=-nanufad ure (ﬂ‘rpl:&ﬁﬂjr ed dl asti cs,
15 when the manufacturing process includes an aqueous hase st age.

The' Use of t¢tmxamneniand |in Yooy s Raxded(PrRF 1 WO} oof HBLXKERt i on as

di spersants i@h&ﬂcﬂﬁw dér”‘iﬁ@l of- th@aﬂ"-bﬁﬂkéﬁ.bﬁtédVéai-%Sﬁﬂ'&el 8£t he case
of aqueous- phase pai nts *and of sol vent - phase pah Eﬁ? gsrtl.cul ar
" those 20 usSormulas(Toiapfr 4 APRTORFiA%Sy. dr (™ol @

short-oi | aldathd edértvaive kyfl E6amIlaDYLL) eggaleyj.a,(-r1 + u;)etm:neofem n, an

epoxy r acr I|c re n, ‘a vinyl ¢hloride copol ynmer or a
wat er-dleqS aﬁ'f’ea‘gﬁ&ﬁﬁ 5in. This use wil| also-be valuable in the
case of the92.5 man fse ofr 8 mm@wm@m@m@mﬁmﬁee@neo be

di spersed digeeildad 13’1:03%‘199!5::23{&&1:&{1&8& byNadbtocess Ab&SLaLsgs, the

(meth)acrylic copolyners accor i_n 0 i nvention provide
subst dnt i al t&\PdRBaFe S5 gpdt §: as P h@?‘“&P§8€'P§ant pol yner s

whi ch -are algeeady krusm,adcbmngpaud iqudiat 9,0 ditrEcwirited| hyi that
.bg.a .h."i‘”."?:_.‘br’ %E:. di(%ré%%-acrylic copolymer 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
30 welght % of copclymer with respect to the weight of
‘pigment when the ,lat".ter is orgamic.

-t ol

This Sheet Has Been Rep

THANAT llll
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I ng pqmer of colouring strength, of long-termstability and of
» conpatiibility with the pignent and with the ofher i ngredients of the

finale#formulation with which the aqueous |pi gnental slurry is
uncorporated whet her this is 35 am or coating fornulation or

al terqatively a, Pltath) SciPlidl| Gépolymers [ (gendzrul fdmylignent al

Cdi spersi ons prepared from t he copol ymers according to the I nvention
_ hav&.very I'ow Vi scosi tFGs at room t enper at uRe,

: ; n withla-mow | evel di spei he exanpl es
bel dw are provEQg{p?bx pay 4of illuss rL UctLrHa.n.Evcﬁgnuc %@J i ed

I l m,&t ation of e esianr...l - i'nventio !
58? i' b '.,_E o-c 1~ 1]!“|12 o.lc l 2
. - |
=Nt]- o o- M NR, : ”I“".;
bouthya : R
R1 3

SR
a

in which: |
- tha M arg monovalent cati ariging from. .the .
_ ( o neutralization of tha «COCH }ﬁups. it being pos-
Vb " sible, however, for thim neutralization to have been
4] - oanly partial; .
: - R, and R, are chosen from: lhydrogen, lang-chain
linear or branched cyecloalkyl lor alkyl radicals and
" aryl radicals baving from 8| to approximately 22
it ;M C carbon atoms, with the condition that at least one
3 "' S of R, and R, is not hydregen;
| "" Hesissar W ‘R, and R, are 'independantly chosean from: the hydrogen
5 5"‘ " 41  ‘atom, short-chaim cycloalkyl| or alkyl zadicals
.;'_-' x4+ having from 1 to 7 ecarbon atoms a.nd' aryl :r:ad:i.cals
) . baving from 6 to 7 carbon atoms;
. R,, R, and R, are each, indep ently of one anothar,
41,4, . - chosen frem the hydrogen afom and the mathyl
Nl . radical; |
. = . 7T, is the molar level of long-chain amide units in
o _  the copolymer; and :
_ L - 7, is the molar level of short-chain amide umits
b it ~ ‘optiocnally preseat in tha copoiymer. '
""'5_' A ' Their weight-average molar masa does not excwed:
<4 1 30,000 and 7, im between 0.01 and 0.30.
Appl':‘.eaticn to pigment dispersion.
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.5 EXAMPLE 1- An aqueous sol ution supplied by the conpany

» Coat ex, containing one nmol of a sodium polyacrylate with a
meight average molar mass equal to 4,000, is then passed t hrough an
i on- exchange columm, the resin of which 10 has been acidified beforehand
mnth hydrochlorlc acid and rinsed to renove any trace of salt. The
fractions gﬁﬁ¥ﬁﬁﬂﬁ3§t&cpﬁﬁﬁ&ﬁhh9te@n@&%shhﬁﬁn|!ﬁﬂhnhNﬁQQCTﬁhﬂ
poly(acrylic aci

) thus obtained_is di ssol ved in_500
Kot hyl byt ol § dome. THERERT, AN GHE GRGRRRRY A9 FLAHSNY PISPRRAANT
(dodecyl anmi ne) is addettopiolgnmiers aéo:&oimnegatﬂrm 68 tof W[rol] & dJhe

FIDEraLUE 2 R RGO BLELEL g A & g 0T BEE TRL,

di cycl ohexyl ca
dropwi se wisth are axl:rg@duuém@wzr r Emgm wheAppinsdePpémngnstmed v@l 1

hour 20 at 80&1%” ggandaklae%vlsef t(1§f9h">“ nqh.u.eh' | abBe Leapgiat #6€ the

reaches 20[err] solution is |tered in order to renove the
di cycl ohexyl ur 4 spexEiisn 2%, P.?lécfw %’&@er’i’t@ polan cpretialed: wisIFl e¥3pect

to the carboxyleig¢heyRs @f{oxide W USAFBSRON IR X .ASTRe 3WhSTAnHicN o8B
met hanol , are then Zie :partlgflle colgeggg W%éh V|gor8 ;mggjrrllgﬁ and t he

10 average molecular weight of 20,000, of maleic anhydride
and of a-olefin having a so-called "comb" structure with
simultaneocusly hydrophilic and hydrophobic side chains is
also known from J. Dispersion Science and Technology,
13(2), pp. 195-200 (19%2).

15 Pat:.ent E-P-B-107,403 describes a stable aqueous
dispersion comprising a water-insoluble copolymer
emulsion obtained from 10 to 70 weight % of (meth)acrylic
acid, from 0.5 to 25 weight % of N-dodecylacrylamide and,
preferably, at least 30 weight % of (C,-C,)alkyl

20 {(meth)acrylate. After neutralization by an alkaline
hydroxide or volatile amine, this emulsified copolymer
becomes highly viscous and capable of thickening various
aqueous media, such as water ' paints, pigmental
dispersions, and the like.

25 Patent US-A-4,524,175 describes a stable water-
in-o0il emulsion comprising a non-continuous agqueocus phase
containing an associative hydrophobic copolymer obtained
from 40 to 99.9 mol % of acrylamide, from 0 to 50 mol %
of acrylic acid and from 0.1 to 10 mol % of (C,~C;,)alkyl

30 {meth)acrylate, the said copolymer having a molecular
weight of 800,000 to 2,500,000.

Patent US-A-4,432,881 describes the use, in a
water-soluble thickening agent, of a copolymer of
(meth)acrylic acid and of a water-insoluble monomer

35 possessing a hydrophobic group containing at least 8
carbon atoms, such as an ethylenically unsaturated N-
alkylamide. In this thickening agent, this copolymer is
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. precipitated acrylic copolyner according to the invention IS recovered,

*dried, redissolved in water, precipitated from nethanol, dried,
redissolved in water and | yophilized. The yield fromthis synthesis
“is equal to 30 65% Spectrﬁs@obic anal ysis by proton nucl ear

TONCEIC o oh SRR R bt GRS WAL B 0 RSl
surfactant in a ratio by weight of the copolymer to the
surfactant of between 0.5 and 20.

Patent FR-A-2,693,202 describes, as thickening

5 agents for aqueous saline solutions, water-soluble
amphiphilic copolymers of sodium or potassium acrylate
and of N-monocalkylacrylamide (the alkyl group being
Cy-Ci¢) » the total number of monomer units being between
500 and 20,000 and the N-monoalkylacrylamide units,

10 present in the proportion of 0.5 to 20 mol %, being
distributed non-statistically along the chains, that is
to say, on the whole, of the block type.

European Patent Application EP-A-0,494,022
describes a copolymer originating from the

15 copolymerization of a mixture of monomers comprising at
least 30% by weight of at least one organic carboxylic
acid with ethylenic unsaturation; at least 30% by weight
of at least one N-alkylacrylamide, the alkyl group of
which contains from 8 to 30 carbon atoms in the alkyl

20 chain; and from 0 to 40% of at least one hydrophilic
unsaturated monomer, as well as a corresponding copolymer
in which the carboxyl groups are completely or partially
salified. .

Although the majority of these documents have

25 perceived the advantage of incorporating units derived
from fatty N-alkylacrylamides in copolymers capable of
influencing the viscosity of agqueous media, none of the
copolymers described can be used industrially for the
dispersion of pigments, in particular of hydrophobic

30 pigments. This is probably due to inappropriate selection
of the main parameters of the copolymers, in particular
the choice of very high molecular weights and, in some
cases, the presence of a third monomer, such as alkyl
{(meth)acrylate.

35 A first aim of the present invention is therefore
to define (meth)acrylic copolymers which are easy to
produce industrially and which can be used directly as
pigment dispersants. A second aim of th ent. inven-
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. The wei ght - average nol ar mass of this copol yner I's equal to

= 4300. EXAVPLE 2 A di spersion
conprising, by weight, 67% of water, 5 30% of carbon bl ack and
+3% of the acrylic copolymer of = 3 - Exanple 1 is prepared. The
“rheol ogy of thIS dIS ersion is studi ed us a Carrinmed type
C.S. rheoneter.t 15" 8o provide o maoas éjr"s!t%’\ﬂ”&o%}r 8"?’@?? s, 'in

expressed in Pe;iaaftr:]cmlam‘ bfie hydrophobic pigmenspes swhdchs éﬁﬁﬂﬂb&tﬁd(&h

di fferent Shearstggrﬁfg.ze&tgthfr]gradients, i.e. from 1 to 500 s8!) low

vigcosities, for example from approximately 0.0l to 5

5 Pa.s8, even at low levels of use of the (meth)acrylic
copolymer.

It has been £found, surprisingly, that these
objectives could be achieved with an appropriate selec-
tion of the monomers and of their respective proportions

1o in the (meth)acrylic copolymer, as well as of the mole-
cular weight of the copolymer itself.

A first subject of the present invention thus
relates to a family of (meth)acrylic copolymers of
general formula

' oo w
(e —c — CH,— C
CHTC =) L‘.:Hg (l: ]t 2
o= c 1= 5% O=IC 1 o=lc 2
]
NR NR
O-M’ ¥2 |4
R Rg

15 in which:

- the M' are monovalent cations arising £from the
neutralization of the -COOH groups, it being poss-
ible, however, for this neutralization to have been
only partial;

20 - R, and R, are chosen f£from: hydrogen, long-chain
linear or branched cycloalkyl or alkyl radicals (for
example containing 8 to 30 carbon atoms) and aryl
radicals having from 8 to approximately 22 carbon
atoms, with the condition that at least one of R,

25 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
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.10 (expressed in s[err]). The results of these measurenents
-appear in Table | bel ow. EXAMPLE 3 ( COVPARATI VE)
A carbon bl ack dispersion is prepared as in Exanpl e 2 but
~Using a product sold under the nane -4 - 15 Joncryl 678 as
di spersant. The results,of the viscosity measurenents wth
respect to this di spBRELBE EFemshobd 7n°arb°n atoms; Tabl e | bel ow.
EXAMPLE 4 - Rs, R, and R, Alte saahhesnaepén&ﬁﬂpireoﬂ drfe a@iRRRleR],

apart tvvo f except ns: -
the starting sodi um p%?y?\rc1 P8 <Y pI %@6&%’ £ol>'and the methyl

conpany Fluka has a MQhalaverage nol ar nass equal to

5100. 5 7; is SRS NP "Pel81 U580 1880l BhYn kel Aii2Rd 1of

25 dodecyl ani ne. A copolyner wt
wei ght - aver age nol arth@sgopolymer; and  equal to 5700 is obt a| ned with a

yield of 65 - 7, is the molar level of short-chain amide units
optionally present in the copolymer, and
characterized in that their weight-average molar mass
10 does not exceed 30,000 and in that 7, is between 0.01 and
0.30. s
' Accbrding to the preferential embodiments of the
present invention, these copolymers:
- have a weight-average molar mass at least equal to
15 2000, and/or
- exhibit a molar level 7; of between 0.02 and 0.12,

and/or

- exhibit a molar level 7, ranging from 0 to 0.4,
and/or

20 - comprise amide units in which at least one of R, and

R, is a linear or branched alkyl radical having from
10 to 18 carbon atoms.
The monovalent cation M* is preferably generally
a cation of an alkali metal, such as sodium or potassium,

25 the ammonium ion, a quaternised ammonium ion or alternat-
ively a zinc complex. It can alsgo be, preferably to a
minor extent, a proton. Mixtures of monovalent cations as
defined above also come within the scope of the present
invention.

30 For the requirements of the present invention, a
first method for estimating the weight-average molar mass
comprises the esterification of the (meth)acrylic
copolymer and then the subjection of the esterified
copolymer sample to gel permeation chromatography in

35 tetrahydrofuran, a polystyrene sample being used for
calibration. A second method for estimating the weight-
average molar mass comprises the use of aqueocus-phase
steric exclusion chromatography, an aqueous lithium
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- 12 - EXAMPLE 5 A carbon bl ack dispersion is prepared as

“in Exanpl e, 2 but using the copolyner of Exanple 4 as di spersant.
The results “of the vi scosity neasurenments 5 with respect to this
~di spersion are shown in Table I bel ow.> - EXAI\/PLE 6 A

di spersi on co Lisin 28% of ter, % of carbon pl ack and:
2% of the acry 8 85‘%0I%é'}% 1]6 ”gaﬁﬁﬁga@q s“‘?}?’e:b%r 28%ne & UM of
the viscosity baseﬂea:smrgmﬁtedvmsﬂirﬁpbeingo ugddd andpeifsironesxampldiown in

Tabl e | bel ow. f% f Omllghz:-ylat s ogpexéx%?féﬁésoge%sms%dl 48

r epeat ed, apart Wi
standard polymers.

5 A second subject of the present invention relates
to the manufacture of the (meth)acrylic copolymers
described above, for which two methods are provided. A
first synthetic method comprises the direct
copolymerization, by the radical route, of a mixture of

10 monomers comprisging: a (meth)acrylic acid, an
N-substituted (meth)acrylamide derivative of formula.

GHy =C— € — N — g
| I l ®

in which R,, R, and R; have the meanings indicated above,
and, if appropriate, an N-substituted {(meth)acrylamide
derivative of formula
CHp =¢C — C — N — R
oo * o

R7 0 513

15 in which R;, R, and R, have the meanings indicated above,
the copolymerization being carried out in at least one
organic solvent capable of allowing sufficient transfer
reaction for the weight-average molar mass of the
copolymer not to exceed 30,000 and in the presence of at

20 least one free-radical initiator, at a temperature at
most equal to the boiling temperature of the solvent and
at least equal to the decomposition temperature of the
initiator and for a time, of 0.5 to 12 hours, sufficient
to convert all the monomers present ((meth)acrylic acid

25 and N-substituted (meth)acrylamide derivative(s)), the
copolymerization being followed by the neutralization of
the copolymer formed. The copolymerization temperature is
most often between 40°C and 100°C. The neutralization can
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- the starting sodium polyacrylate has a weight- aver age nol ar

-mass equal to 5100. - t he anobunt of dodecyl am ne involved is doubl ed
and _ brought to 0.10 nol. 20 A copol yner conpri sing 90% of
.units derived from sodi um acryl ate and® 10% of units derived fromthe
“fatty acrylam de, the weight

] -aver age .ol ar nmass of l,ch is equal
to 5900, is ob®f fAFTHIh FYi BERREL0F @ ComgapiERtebdand Ssuch §8
di spersi on conpimnnig, bysodiwht  hydloxideat apotassiudd% fydpdkidé ocgrni ne

bl ue sol d under. the Nage Lo dleray IR 1H6aEHPEE potassium

Languedoci enneﬂfee Cro eurs an ryl1c copolynmer of
Exanpl e 7 is prdfasddes), ithdeingnessiblecfon stheiliatirnste henvsedith

respect to0g30 sthisy ARSI udi®nShAMROrA1APLE thiBCEOMEL synENGMEEE 9

( COVPARATI VE) . A dispersion conprising, by weight, gn 8% o

wat er, 40% of FathadcEiviee Hrte %F@P@A@epezg&?}iaﬁamg 134?33/618Feé
di spersant sol &y d¥eaf®wNPasypPEEe uBdaierBiody; uskerdnce hiapeal pEr202
L Brepared | oierRHe 9 mol®or mi¥b3EQOOE nSREREESEE 5, kbl bEoPRE!

N-substituted of formula (I) and, if appropriate, 7, mol

10 of the N-substituted derivative of formula (II) per

1-{r,+7,) mol of (meth)acrylic acid. The person skilled in

the art knows how to chooze, by a few routine tests, the

copolymerization time appropriate for complete conversion

of the monomers depending on the other variable

15 parameters, which are the free-radical initiator, the

nature of the R,, R, and R, radicals and, if appropriate,

the nature of the R,, R, and R, radicals and, finally, the

values of 7, and 7,. According to this first synthetic

method, use is preferably made, as organic solvent, of a

20 light alcohol, such as isopropanol, or alternatively a

saturated ester, such as ethyl acetate. Mention may be

made, as free-radical initiators, of, inter alia, diazo

compounds or organic peroxides, peroxydicarbonates and

peroxyesters, such as benzoyl peroxide, tert-butyl

25 hydroperoxide, tert-butyl peroxide, dicumyl peroxide,

2,2-bis (tert-butylperoxy)butane, peracetal, 1,1-bis-

(t-butylperoxy) -3,3,5-trimethylcyclohexane, tert-butyl

perbenzoate, tert-butyl peroxyoctoate, tert-butylperoxy

isopropyl carbonate, tert-butyl perisononanoate, tert-

30 butyl permaleate, cyclic peracetal, 2,5-dimethyl-2,5-

bis {2-ethylhexylperoxy)hexane, methyl ethyl ketone

peroxide, tert-amyl peroxyoctoate, 2,5-diperoxyoctoates,

or alternatively 2,4-pentanedione peroxide. The free-

radical initiator will preferably be chosen so that its

35 decomposition temperature does not exceed the boiling

temperature of the organic solvent at the pressure under

consideration. If appropriate, the copolymerization can

be carried out in the additional presence of at least one
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-are shown in Table Il below. It is inportant to note that when, for
“equal proportions (40% of pignent, the propor- tion of dispersant is

|l owered to 1% whil e correspondi ngly -
+13 - i ncreasing the proportion of #afel to 59% the vi scosity of

masurabl e, CEuRRE e 4eSAE T 1hC 8 PBYShoREDa; (Renging; chry” tB) A gnt.

29. 37% of apprexigately by twedaht dvitd deesprak uwlcthe momamersiR 80
by the conpany Tioxide gadoRafdyod dlle 2arel syheRtYBBhethod, Ofn& @D € 7
is prepared. The results of the viscosi tﬂ' neasurements W {h resgect to

this di spersi oRapBdsRpkdisals can be chosen entirely independently of

5 one another and it is possible, for example, to combine,

in the copolymer, units derived from a monovalent cation

acrylate with units arising from N-substituted methacryl-

amide derivatives or alternatively, conversely, to

combine, in the copolymer, units derived from a

10 monovalent cation methacrylate with units arising from

N-substituted acrylamide derivatives.

A second method for the synthesis of the acrylic

copolymers described above comprises the reaction of a

poly((meth)acrylic acid), with a weight-average molar

15 mass such that it does not exceed 30,000 after reaction,

in a solvent for the said poly({meth)acrylic acid), and

a primary or secondary amine of formula R,R,NH and, if

appropriate, a second primary or secondary amine of

formula R,R,NH, in the presence of a carbodiimide such as

20 dicyclohexylcarbodiimide. This method quantitatively

produces, after saponification of the product of this

reaction, the acrylic copolymer described above and a

diurea, such as dicyclohexylurea. The latter, which is

present in the medium in the form of a precipitate, is

25 easily removed from the organic solution by filtration.

According to this second method, the reaction is carried

out at a temperature not exceeding the boiling point of

the chosen solvent, preferably between 20 and 80°C. The

reaction is preferably carried out for a time of 30

30 minutes to 12 hours and the consecutive neutralization is

preferably carried out by means of a concentrated base,

for example an alcoholic alkali metal alkoxide solution,

such as sodium or potassium methoxide or ethoxide, or an

agqueous and concentrated solution of an alkali metal

35 hydroxide, such as sodium hydroxide or potassium

hydroxide. According to this second synthetic method, R,

R, and R, are necessarily identical and are either the

hydrogen atom (modification of poly(acrylic acid)) or

2 0 FEB 1998




- 10 Table Il bel ow EXAMPLE 11 ( COVPARATI VE) A di spersion
“conprising, by weight, 28.9% of wat er, 70% of titani um di oxide
(reference TR 80) and 1.1% of the di spersant Dapral GE 202, already
zmentioned, is 15 prepared. The results of8 the viscosity rreasurerrents W th
respect L0, U Lol SREERED ALESE A IIALA L Doy el LS
the proportionasfidli}speMentions nayebed made, t as0. &dtmpihed eo@ordsﬁ?aﬁ:feh ngl y
ren 00 1 he GG ndlh Bk A el e MR Pt
measur abl e. method, of N- methylpyrrol:.done and dimethylformamide. As
5 the reaction carried out according to this method is
quantitative, use will preferably be made of 7, mol of
amine R,R,NH and, if appropriate, 7, mol of amine R,R,NH
for each mole of poly({meth)acrylic acid) used.
For the manufacture of the (meth)acrylic
10 copolymers according to the invention, the first or the
second synthetic method will be chosen depending, on the
one hand, on the commercial availability of the
N-substituted derivative of formula (I) and, on the other
hand, on the possible need to differentiate R,, R; and R,.
15 A third subject of the present invention relates
to the use of the (meth)acrylic copolymers described
above as dispersants for various pigments and more par-
ticularly as dispersants for hydrophobic pigments, such
as carbon black. Other pigments to which the copolymers
20 according to the invention may usefully be applied as
dispersants comprise, on the one hand, inorganic pigments
such as titanium dioxide and yellow and red iron oxides
and, on the other hand, organic pigments such as copper
phthalocyanine blue, g-naphthol reds, azo acetarylide
25 vyellows, dioxazine violet and phthalocyanine green.
According to the present invention, the (meth)acrylic
copolymer is added to a largely aguecus medium containing
the said pigment. Largely aqueous medium is understood to
mean a dispersion of the hydrophobic or non-hydrophobic,
30 organic or inorganic pigment in water or in a mixture,
which is largely water by weight, of water and at least
one water-miscible compound, such as a glycol. The
concentration of pigment in this dispersion can be highly
variable, according to the nature of the pigment, and can
35 reach up to 70 weight % for an inorganic pigment such as
- titanium dioxide. Usual concentrations for carbon black
and copper phthalocyanine blue vary from 10 to 50 weight
%. According to the nature of the pigment, the (meth)-
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acrylic copolymer according to the invention is used 'in
a greater or lesser proportion. For example, it is
preferable to use from 1 to 10 weight % of copolymer with
respect to the weight of pigment when the latter is
inorganic, but instead from 1 to 30 weight % of copolymer
with respect to the weight of pigment when the latter is
organic, these proportions being calculated by weight of
dry matter, that is to say by subtracting the weight of
the aqueous or largely aqueocus medium.

Thus, the (meth)acrylic copolymers according to
the invention £find a particularly valuable use in all
fields involving the use of an aqueous pigmental slurry
and in particular in the fields of inks, paints and
coatings and of the manufacture of coloured plastics,
when the manufacturing process includes an aqueous-phase
stage. The use of the (meth)acrylic copolymers according
to the invention as dispersants for pigments is more
particularly advantageous in the case of aqueous-phase
paints and of solvent-phase paints, in particular those
using, as polymer binder, a 1long-oil, medium-oil or
short-oil alkyd resin, an alkyd resin modified by a
urethane resin, an epoxy resin or an acrylic resin, a
vinyl chloride copolymer or a water-dilutable alkyd
resin. This use will also be valuable in the case of the
manufacture of coated pigments, pigments intended to be
dispersed directly in an agueous formulation. In all
these uses, the {meth)acrylic copolymers according to the
invention provide substantial advantages with respect to
the other dispersant polymers which are already known, in
particular in terms of rheoclogical behaviour, of dispers-
ing power, of colouring strength, of long-term stability
and of compatibility with the pigment and with the other
ingredients of the final formulation with which the
aqueous pigmental slurry is incorporated, whether this is
an ink, paint or coating formulation or alternatively a
plastic formulation. In particular, the pigmental
dispersions prepared from the copolymers according to the
invention have very low viscosities at room temperature,
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.- 16 - EXAMPLE 12 The synthesis of Exanple 1 is

‘repeat ed, apart fromthe two foll owi ng exceptions: - t he
starting sodi um pol yacryl ate supplied by the 5 conpany Fl uka has a
--wei ght - aver age nol ar mass equal = 14 5 5100. - di dodecyl am ne

I's used as fatty am ne insiead of decyl am ne. A
copol yner vm'the%e Y’gﬁ?-%vie?‘gg%e‘r'r% a?f rr%iésspel a“gg'ual to 5900 is then

obtained with a yiel d Bhe 7g8smples Wodawplare provided by way @ifsiddaison
conprising, byepeLofh. afi@ WeHout imPPiss. 1«“19&%%1&% hon Bhaclpraadnk 5% of

the acrylic . copolyner of Exanple 12 is prepared. The results of the
invention.

5 EXAMPLE 1
An aqueous solution supplied by the company
Coatex, containing one mol of a sodium polyacrylate with
a weight-average molar mass equal to 4,000, is then
passed through an ion-exchange column, the resin of which
10 has been acidified beforehand with hydrochloric acid and
rinsed to remove any trace of salt. The fractians
recovered are concentrated and then lyophilized. The
poly(acrylic acid) thus obtained is dissolved in 500 ml
of N-methylpyrrolidone. A solution of 0.05 mol of fatty
15 amine (dodecylamine) is added dropwise at a temperature
of 60°C. The temperature is then brought to 80°C. A
solution of 0.055 mol of dicyclohexylcarbodiimide in
80 m1 of N-methylpyrrolidone is run in dropwise with
vigorous stirring. The mixture is then stirred for 1 hour
20 at 80°C and then left stirring until the temperature
reaches 20°C. The solution is then filtered in order to
remove the dicyclohexylurea precipitate. 2 equivalents
{(calculated with respect to the qarboxyl groups) of
sodium methoxide, as a 33% solution in methanol, are then
25 added while cold and with wvigorous stirring and the
precipitated acrylic copolymer according to the invention
is recovered, dried, redissolved in water, precipitated
from methanol, dried, redissolved in water and
lyophilized. The yield from this synthesis is equal to
30 65%.
Spectroscopic analysis by proton nuclear magnetic
resonance of the acrylic copolymer thus obtained makes it
possible to confirm the general formula:
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.15 wviscosity neasurenents with respect to this dispersion are shown

sin Table |.

EXAMPLE 14 The synthesis of Example 7 is

repeated up to the filtration of the reactlon m xture in order to
-remove the 20 dicycl ohexyl urea preC|p|taté A solution of 0.20 mol of
| sopropyl am ne in 200 of N-nmethyl pyrrolidone is then added dropw se

at a tenperature of Oferr]C A solutlon of 22 nDI
di cycl ohexyl car bodi i m eCH iBDHrﬂ' p'yrr ne |s then run

in and the mxture is en} stTr o5 f or ur at a t
O[err]C. The
polynmer fornmed is then ne

Qf e of
dlcycloh ¢y¢qﬁea preC|p|tate I's then rqrnwsd and the
utralized and purified as in Exanple 1. The

yield fromthis synthesis is ehual to 30% épectroscoplc
anal ysis by proton nucl ear nagaetN5+30 resonance confiyggs the formation of

a terpolymer of formul a:

10

15

20

25

I
(CH’Q)l1
|
cH,

The weight-average molar mass of this copolymer
is equal to 4300.

EXAMPLE 2

A dispersion comprising, by weight, 67% of water,
30% of carbon black and 3% of the acrylic copolymer of
Example 1 is prepared. The rheology of this dispersion is
studied using a Carrimed ¢type ¢C.S. rheometer. 1In
particular, the viscosity 7, expressed in Pa-s, of the
dispersion is measured at different shear gradients ¥
(expressed in s"'). The results of these measurements
appear in Table I below.

EXAMPLE 3 (COMPARATIVE) ‘

A carbon black dispersion is prepared as in
Example 2 but using a product sold under the name
Joncryl 678 as dispersant. The results of the viscosity
measurements with respect to this dispersion are shown in
Table I below.

EXAMPLE 4

The synthesis of Example 1 is repeated, apart
from the two following exceptions:

- the starting sodium polyacrylate supplied by the
company Fluka has a weight-average molar mass egqual
to 5100.

- stearylamine is used as fatty amine instead of
dodecylamine.

A copolymer with a weight-average molar mass
equal to 5700 is obtained with a yield of GST%~
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EXAMPLE 5

A carbon black dispersion is prepared as in
Example 2 but using the copolymer of Example 4 as
dispersant. The results of the viscosity measurements

5 with respect to this dispersion are shown in Table I

below.
EXAMPLE 6 _

A dispersion comprising, by weight, 58% of water,
40% of carbon black and 2% of the acrylic copolymer of

10 Example 4 is prepared. The results of the viscosity
measurements with respect to this dispersion are shown in
Table I below.

EXAMPLE 7

The synthesis of Example 1 is repeated, apart

15 from the two following exceptions:

- the starting sodium polyacr_{rlate has a weight-
average molar mass egqual to 5100.

- the amount of dodecylamine involved is doubled and
brought to 0.10 mol.

20 A copolymer comprising 90% of units derived from
sodium acrylate and 10% of units derived from the fatty
acrylamide, the weight-average molar mass of which is
equal to 5900, is obtained with a yield of 65%.

EXAMPLE 8 ‘

25 A dispersion comprising, by weight, 59% of water,
40% of phthalocyanine blue sold under the name Langdocyal
PO 361 by the company Languedocienne De Microncouleurs
and 1% of the acrylic copolymer of Example 7 is prepared.
The results of the viscosity measurements with respect to

30 this dispersion are shown in Table II below.

EXAMPLE 9 (COMPARATIVE)

A dispersion comprising, by weight, 55.8% of
water, 40% of phthalocyanine blue (reference PO 361) and
4.2% of a dispersant sold by the company Akzo under the

35 reference Dapral GE 202 is prepared. The results of the
viscosity measurements with respect to this dispersion
are shown in Table II below. It is important to note that
when, for equal proportions (40%) of pigment, the propor-
tion of dispersant is lowered to 1% while correspondingly



. EXAMPLE 15 A di spersion conprising, by weight, 69.5% of

-water, 30% of carbon black and 0.5%of the acrylic t er pol ynmer of
Exanple 14 is prepared. The results of thei1 5 viscosity neasurenents with
-.-respect to this dispersion are shown“i*n "Table I. EXAMPLE 16

10 g of acrylic, aC,':.ga ’}g t{}?@(%é&{)gan&}cor? I%étﬂe(}n to 996f the glgEos;t?e

N- dodecyl net hac’f‘?ﬁ amdé Tnis ced Into a_stir
reactor equi ppeef vihé dispersion is then amﬂ?@%’erto A ?@Ilﬁttl gHcBf thas g

of benzoyl perogides no 1dhddr HefMufd. acetate is al so added to the
reactor. The reactor is then heated to 83[err]C and i s maintained at

reflux for 3 hm#‘eﬁ cooling, the copolymer formed 15 is neutralized
with 54 M mf a 30% solat 'amepei:sieﬂi wamprlsmtgqomﬂevderigmm,heamlﬂsﬂ'hef

preC|p|tateforrred|s te of f e a

under vacuum ;d%l?/tr }"tr?nwa"fné dlox r?%gsr?\ﬂ%/%%d%l | ézgl B%h 9 Fg from
this synt hehy sthes cﬁﬁ%anSpé‘o.bmﬁeopnd &néli%sw% the pmurdnczgopn mar
magnetic resongg ﬁ%ﬂ% e ?.Qergfr%'ﬂ@e'é)n e Aresul GOPOEYERE ¢2BRbLELYY

90.5 mol % of wunits
measurements with respect to this dispersion are shown in

10 Table II below.
EXAMPLE 11 (COMPARATIVE)
' ' A dispersion comprising, by weight, 28.9% of
water, 70% of titanium dioxide (reference TR 80) and 1.1%
of the dispersant Dapral GE 202, already mentioned, is
15 prepared. The results of the viscosity measurements with
respect to this dispersion are shown in Table II below.
It is important to note that when, for equal proportions
(70%) of pigment, the proportion of dispersant is lowered
to 0.63% while correspondingly increasing the proportion
20 of water to 29.37%, the viscosity of the dispersion is
then increased to a point such that it is no longer

measurable.
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.sodiumacrylate and 9.5 nol % of units derived from

“N-dodecyl net hacryl ani de. The wei ght - aver age nol ar nmass of this
copol ymer (estimated by aqueous-phase stearic 25 exclusion chromatography
~using a 0.5 nolar 1ithium nitraté4a ution as nobile phase and
usi ng Shodex OH PAK colums and pol y(et hyl ene oxi de) as standard
polyners) is 5500. EXAMPLE 17 A di spersion
conpri sing, by et ght T-69. 73% of wat gr, 30% of calrbon bl agk and |0. 25% of
the copolyner of , Efanple|16 is|preparled. The results of the visdosity 5
measurenents fol thMs|dispedfsion gre shqwn in [Table |
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(Meth)acrylic

1.

CLAI M5

- 19 -
=copol yners of general

formula [err]

15

(oL) 0065 = MW {(0T/06)
0Z0°0 GE0°0 €9°0 oty ‘odop eptweTAxzdeTAd8pOopP-N/VY 0T
000702 = MW {2an3ONI38 ,qUOD,
(oL) e y3tM proe oITdxoqrenitod
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- i n which: - the Merr] are nonoval ent cations arising fromthe 5
“neutralization of the -COOH groups, it being pos- si bl e, however,
for this neutralization to have been -1 only partial; - Rl err]
~and Rlerr] are chosen from hydrogen, |ong-chain | i near or

branched cycl oagkilppk abkyl radicals, 10 + containing from8 to 30
carbon atons, and aryl radi cal s havi ng from8 to 22 carbon atons,
with the condi TP8n syRshesis it Exaurde A k¥ | raRgaRpdr r BRaF thot

hydr ogen; - £roif €hé] tRBUEH] Lowingr exéagensmglent |y chosen from the
1YOr00eN 15 1 1 B PO B eh Rk B8 LSS R e
7 carbon atBns; comp&her Fluk&|lsas |a andiditeravermige endlar madeap@atalt | y
of one anot her, to 518f0sen fromthe hydrogen atom and the nethyl
- didodecylamine is used as fatty amine instead of
dodecylamine.
A copolymer with a weight-average molar mass
10 equal to 5900 is then obtained with a yield of 70%.
EXAMPLE 13
A dispersion comprising, by weight, 68.5% of
water, 30% of carbon black and 1.5% of the acrylic
copolymer of Example 12 is prepared. The results of the
15 viscosity measurements with respect to this dispersion
are shown in Table I.
EXAMPLE 14
The synthesis of Example 7 is repeated up to the
filtration of the reaction mixture in order to remove the
20 dicyclochexylurea precipitate. A solution of 0.20 mol of
isopropylamine in 200 ml of N-methylpyrrolidone is then
added dropwise at a temperature of 0°C. A solution of
0.22 mol of dicyclohexylcarbodiimide in 150 ml of
N-methylpyrrolidone is then run in and the mixture is
25 then stirred for 1 hour at a temperature of 0°C. The
dicyclohexylurea precipitate is then removed and the
polymer formed is then neutralized and purified as in
Example 1. The yield from this synthesis is equal to 30%.
Spectroscopic analysis by proton nuclear magnetic
30 resonance confirms the formation of a terpolymer of
formula:
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. 20 radi cal ; - Tlerr] is the nolar |evel of |ong-chain am de
“units in t he copol yner; and - T[err] is the nolar |evel of
short-chain am de units optional Iy present in the copol yner, and
.25 characterized in that that the weight “dveérage nol ar mass does not
exceed 30,000 and in that T[err] is_between 0.01 and - 0. 30.
- 20 - 2. (Met h) acyl i c|{copol yners cor@™ng to C.ai mT,
characterized in e:n,‘,t-hef;&-l = ek - t | east
equal to 2000. 3. I h)acrylic cdpol &4 accordinb t c~ep.pher of
0=C C=0 ]C"
1 o B
O Na’ NH I
T ACERIEAT SHRET |
REPLACERiLT SHEET T e — cu,
2 0 FEB 198 ' ok
CH, 3

10

15

20

25

EXAMPLE 15

A dispersion comprising, by weight, 69.5% of
water, 30% of carbon black and 0.5% of the acrylic
terpolymer of Example 14 is prepared. The results of the
viscosity measurements with respect to this dispersion
are shown in Table I.
EXAMPLE 16

10 g of acrylic acid and then 84 ml of a solution
of 3.5 g of N-dodecylmethacrylamide in isopropanol are
introduced into a stirred reactor equipped with a stirrer
and a condenser. A solution of 0.75 g of benzoyl peroxide
in 28 ml of ethyl acetate is also added to the reactor.
The reactor is then heated to 83°C and is maintained at
reflux for 3 hours. After cooling, the copolymer formed
is neutralized with 54 ml of a 30% solution of sodium
methoxide in methanol. The precipitate formed is filtered
off, rinsed with isopropanol, dried under vacuum, dis-
solved in water and then lyophilized. The yield from this
synthesis is 66%. BSpectroscopic analysis by proton
nuclear magnetic resonance confirms the formation of a
copolymer comprising 90.5 mol $ of units derived from
gsodium acrylate and 9.5 mol % of units derived £rom
N-dodecylmethacrylamide. The weight-average molar mass of
this copolymer (estimated by aqueous-phase stearic
exclusion chromatography using a 0.5 molar lithium
nitrate soclution as mobile phase and using Shodex OH-PAX
columng and poly{ethylene oxide) as standard polymers) is
5500.



.5 dains 1 and 2, characterized in that they exhibit a mol ar | evel

*T[err] of between 0.02 and 0. 12. 4, (Meth)acrylic copolyners
according to any one of Clains 1 to %+archaracterized in that they
-exhibit a nol ar | evel T[err] rangingfromO to 0.4. 10 5.

(Meth)acrylic %%Elr_@eaccordingto one of Clainms 1 to 4,
characterized i y conprise am de units in which at | east one
of Rlerr] and Rlerr] i< adippension compdimimghedbul weligh&di c&?.TR%i g from

10 to 18 car boﬂvﬁéﬁm 30% of @arbon @M%ﬁ‘:{dy'o' 253 OROILHER LSRGkt BE t O
one of 15 d ains characterized 1n that the nonoval ent cation

Merr] is choseQ?“ﬂR}rﬁ ailﬁalﬁs eTePaEed; ofde tFesults ofthenvipgsrsity
quaterni zeds anmedBurEmdrts faNdthid Mispersitii®xathown in Table IRrocess
for the manufacture of (meth)acrylic 20 copolyners according to one of
Clainms 1 to 6 by direct copol yneri zation, by the radical route, of a
m xt ure of nononmers conprising: (nmeth)acrylic acid, an N-substituted
(meth)acryl am de derivative of fornmula [err]
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.and, if appropriate, an N-substituted (meth)acrylami de 25 derivative of

“formula [err] nerization being carried out in an
organic sol ven“lummlnw Hmmr ence of éat_ | east one free-radical
sinitiator, at a tenperéture "et'ween t he deconposition

CLATMS
1. (Meth)acrylic copolymers of general formula
Rs Rg ’T?
| I
Lot J—fou - Jfonms T
[ -T- 11 I T | T
o=c Y 1 "2 o~ Ic 1 o=,c 2
I
NR NR
o~ M* | 2 I )
R, R
in which:
- the M' are monovalent cations arising from the
5 neutralization of the -COOH groups, it being pos-

sible, however, for this neutralization to have been

only partial;
- R, and R, are chosen from: hydrogen, long-chain
linear or branched cycloalkyl or alkyl radicals,
10 containing from 8 to 30 carbon atoms, and aryl
radicals having from 8 to 22 carbon atoms, with the
condition that at least one of R, and R, is not

hydrogen;
- R, and R, are independently chosen from: the hydrogen
15 atom, short-chain cycloalkyl and alkyl radicals

having from 1 to 7 carbon atoms and aryl radicals
having from 6 to 7 carbon atoms;
- R;, R; and R, are each, independently of one another,
chosen from the hydrogen atom and the methyl
20 radical;
- 7, is the molar level of long-chain amide units in
the copolymer; and
- 7, is the molar level of short-chain amide units
optionally present in the copolymer, and
25 characterized in that that the weight-average molar mass
does not exceed 30,000 and in that 7, is between 0.01 and
0.30.
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-- 21 - the initiator and the boiling tenperature
-of the soll\mmrmmwm%mm of 0.5 to 12 hours and being fol | owed by
the neutralfz&tioen ® & copol ynmer forned 8. Manuf act uri ng
yprocess according to Caim 7, ct?a‘?act erized in that use is nade,

1 | of t r err]__nol the N substituted
gg::l va':rloveoof Tpxeur e (M?tﬂ%??ygfgg %P é)‘ﬁ?‘%ﬁﬁ zﬁcé"o‘ﬁ[) ]t‘?mF:i T s
N-substi - cbﬁ?éﬁtﬁéﬁﬁvét iine thatf gthayt chqve ) apweight(iverape+ mE[lau:r] )

mol o ("BhBA2&EY1E6s8CEGuallto Fpop. Use of a (methjacrylic
copol ynmer according to onse &ua of %:I:g?ms 1 to 6, or manufactured by a

process accord?ng (”F%t]%]?ﬁ@(l-b? @B?%%ﬂ‘?r%nECBOréﬁnﬁl §resdtiespetsant ,
t he shi d ¢Chethsadr ydnd 2op@haraictheiirgedadgedchata ﬂ}%ggeéiéhlba.t ggqueous

medi um cont ai %gﬂ?%hfeégi d-rlp'o%m%etween 01%2 and lgsizafccor ng to Craim 9,

characterized
(Meth) acrylic copolymers according to any one of

Claims 1 to 3, characterized in that they exhibit a molar
level 7, ranging from 0 to 0.4.

10 5. (Meth) acrylic copolymers according to one of
Claims 1 to 4, characterized in that they comprise amide
units in which at least one of R, and R, is a linear or
branched alkyl radical having from 10 to 18 carbon atoms.
6. {Meth)acrylic copolymers according to one of

15 Claims 1 to 5, characterized in that the monovalent
cation M' is chosen from alkali metal cations, the
ammonium ion, quaternized ammonium ions and =zinc
complexes.

7. Process for the manufacture of (meth)acrylic

20 copolymers according to one of Claims 1 to 6 by direct
copolymerization, by the radical route, of a mixture of
monomers comprising: (meth)acrylic acid, an N-substituted
(meth) acrylamide derivative of formula

CH2 =C— C =— N — Rr
I T 0

and, if appropriate, an N-substituted (meth)acrylamide
25 derivative of formula

CHy =C — C — N _— R
R * @

R7 @) R3

the copolymerization being carried out in an organic
solvent and in the presence of at least one free-radical

initiator, at a temperature between the decomposition
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-:the(rreth)a m is used in the proportion of 1to 10
*wei ght % of Mm ﬂmlrrmwespect to the wei ght of pigment when the
latter is inbrganic BWut sof 30 quyﬂ % of copolymer with respect
Jto the weight of 20 pignent when the Iatter I S organic.

temperature of the initiator and the boiling temperature
of the solvent, for a time of 0.5 to 12 hours and being
followed by the neutralization of the copolymer formed.
8. Manufacturing process according to Claim 7,
5 characterized in that use is made, per 1 mol of mixture
of monomers, of 7, mol of the N-substituted derivative of
formula (I) and, if appropriate, 7, mol of the N-substi-
tuted derivative of formula (II) per 1-(7, + 7,) mol of
(meth)acrylic acid.
10 9. Use of a (meth)acrylic copolymer according to one
of Claims 1 to 6, or manufactured by a process according
to either of Claims 7 and 8, as pigment dispersant, the
said (meth)acrylic copolymer being added to a largely
aqueous medium containing the said pigment.
15 10. Use according to Claim 9, characterized in that
the (meth)acrylic copolymer is used in the proportion of
1 to 10 weight % of copolymer with respect to the weight
of pigment when the latter is inorganic but of 1 to
30 weight % of copolymer with respect to the weight of
20 pigment when the latter is organic.
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