SPECI FI CATI ON PI GVENT DI SPERSANT [ TECHNI CAL FI ELD]
[ 0001] The present invention relates to a
pi gnent di spersant for a pigment of cal cium carbonate
or the Iike. Mire specifically, the present invention
provi des a pignent dispersant of a (neth)acrylic acid
based copol yner, bein% capabl e of dispersing an
i norgani ¢ pi gnent whi PEERBTHPATN ng hi gher di spersi on
stabilizing effect and good fluidity in the state of
fine particles, particularly when used as a di spersant
for the inorgani c piPGEEENT ofSRHRERNT particle size, as
wel | as capabl e of stably dispersing an inorganic
pigment in a solution such as water for an extended
[TECRRTdad Fdvidie the increasing viscosity is suppressed
over tine. In the present invention,
[Oooéheth)acrylic acid or part or whole thereof that has
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and a copolyner of acrylic acid (salt) and ot .
oresgBh Ay AP TR 87 ot e HBH RIVAL o (o0 acrylic
aciddbShel $apdlhRE, AkinfOEHRRIE ¢ YE€Bber MAENaA 1RGARPAlY PBfment

and a copolyner of acrylic acid (salt) adsorb on
whilgi ErerelpHrd Devlsy, I pReFAPY ¥l ipards SEFREY 8pdil %1o6n
£F1uiAFLy QR PRLVESH. DAY Ll ﬁé%% gyslgs, bRE: SLELL L, DhOAARGECas -

to forma stabl e pi i sper'sfon | I qu
disppasaﬂu:wbartheamnemgamhccpugmedt(ciabmalkxmaatywma'shz&& &g well

advant a n acr lic acid (salt). onnp I and
as R TOPT ol g o GFBEAT S Ry P BaRR. Fadament 1o 4 otutfEs
suchPGS OfHeROrd 0 aRad BB Qe BE vhildPc $63r&0844) vistRbicy is

grinding of calciumcarbonate is perforned using a
SUP9§P§%§¥§§ﬁ¥‘Eﬁﬁ5|st|ng of a copolyner formed froma

”D“ﬂ{“‘éhe! sg {:rﬁglv@n &OC% lf?:CI gl&stﬁj bgrt ¢ whole

nmononer i'ncluding a carb xy Cld salt) and a
ther@nﬁtﬁﬁatahagﬂdeenemﬂuemahxnuﬁnes referred tAcesr ghieny) daorylic acid

Pat ent Docunent 2 (JP-A 356-115630), a dispersing of a
(salf) gment is performed using a dispersant consisting of

a copolyner formed froma nononer including a

carboxylic acid (salt), a (nmeth)acrylic ester nononer
[Bﬂﬂﬁﬁﬁﬂﬂﬁ)ﬂﬁTB carbon atons and a nononer including a

(%ilfonlc acid (salt). [0003] According to

tent Docunent 3 (JP-A 349-130915), a dispersing of a
pi gmmvtantsoqaew,orarrhqusjhygea afi speylsantcitbnsiadt) rrgdod

a copol ynmer forned i ncl.udin
copod FFRA PEPHEP AT Ehl 5 Hnd™ THBEHS AT £ gBLBrmonomer
have TBEONBho\h 14y 4 &&p‘ér@@rﬁ@%r%r@%organlc piodGEOr dingg 4 0
Pat ent Docunent 4 (JP-A 2004- 306022) a di spersing of
homogopyasi phel st €@PeRMSTUN CarBohatEifs (il oRdReduSt myorent
r S; f I
partq §Q§ %ﬁg cfl&%ék Hg@%gg b%%y?gﬁﬁsxgg a(%:ggg%tnrggﬁnﬁrtlcles
due ¢uetmezaxeyi¢(hlesr&ncambnofnﬂm mﬁ$¢eb1etpléméncaﬂtﬂperaimnndlquld.
ratio of 97- (i acc rm
In PﬁéFeﬂ{laﬁocﬂh@ﬁFY%lC( k= %Sé‘%thg;fé’giym%r E‘F‘E pdt §| e Over
an RrgMENtcEs RNt prildoysima, dakh eﬂerecﬂnbw@@mjrapemsoﬁave
a copolyner fornmed froma (nmeth)acrylic acid (salt)
beergpgder (meth)acrylic ester nononmer with 1 to 12 carbon
at %orhg 46]0 Patenﬁ_ Domn‘@!ﬁ¥e JanArseéie%%B’)’ﬁar wet %l}lndlng
i norgani ¢ pigment having sna | er particle size
of cabnjpar @drkmrtattet be eofivertd opatg pi gnmﬁrgahas:d@ewmg of a

sed, i spersant has n required to reduc
coplBth B HIT GERGPHTbA VAGH the Ners grPRa g Feid (=20,
carried out, to as little aa possi ble. In addltlon
i nprovenents in separation between di spersion nedia
and slurry have becone required. An i norganic
pi gment having small particle size tends to increase
the viscosity of the dispersion |iquid because the



repeated collisions of the particles during wet
grinding. Furthernore, separation of dispersion nedia
and slurry tends to worsen if the particle size is
small, and the amount of the slurry to be collected
beconmes snmaller. [0005] For such denmands,

sati sfactory perfornmances have not bheen obtained b

a mOPﬂ%eraBB%HCH’élﬁt?dﬁé&r}a?%éFs%?ﬁds (salt) and "’}:dF‘eEl%arﬁ‘#éllc

estekMdgedi Spersant descri bed in Patent Docunent 1 (JP-A
561-69872), Patent Docunent 2 (JP-A 556-115630),
Patfsrpr@owu e ntat@nt JPamsr9-2 30915 )S56Pat ¥30) Do%lsﬂriemrszing

(JP A 004- 306022 there are bIe t hat
of =y el P R0RNARE: (LIRS A S LRRl Bl bl OF s copimer
formbanfxoand hdiemex ofrke bl heairiegonesdiar gﬁtwhem t he

grinding is carried out. Furthernore, there is
(metBP%Efﬂilﬁr?ﬂﬂeén$?4ﬁ$?rtW&?haﬁnEﬁng GFIQQﬂeaEPTﬁlaydt%)Wﬂ@omer

lnclggllllge%t schReGenesi Sekiar. Mor eover, the
enmulsi fyi ng agent used according to Patent Docunent 5

[000BIP- A S55-18423) affects t he dlsper3|b|I|ty adversely
and, there are pr.obl e t
% af:thI}%:et p tent BI’BC epﬁ Z'? J&% ?I?Qﬁ_g)zr aa Lox Bers_lng
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of ahpgnjiﬁntaﬂﬂ gelt€o et heirm @ healerbesoressieariger onheropbeymer
wet grinding is carried out. In addition, there is
formgfisrom 6rTﬂﬂQQﬁ¥t%ﬂﬁ luglipg énﬁ@ﬁﬁ°x§@l?tﬂ?lglERQ¥})t%P43é

metﬁ?ééﬁﬁﬁ@%&%%om&ﬂiﬁf 1 to 4 carbo4Sem€&Vven if a
copol'ynmer of acrylic acid (salt) nentioned above is

use?’d:coadm$ p;er %zamt\/\m@tnens SeUPsh 2O0Er JOaN2Eh, respeptrsing
of a rec1 ft api | <|a tgf Jf.seCt gcgrmae {;Lspjpnr gnélfs rsant
P ﬁ? %aV|ng Shal Fparticl € SiTzetSuppression
cons&Xﬂir{@e b &£ depal yishir iFBgna tfrf i ahdofighe ralflcIudg nan®d Waktbetylic
slurry to be coll ected has not been obtained. [0006]
aCldPé%%]rFt B (FrEREt)-acTybloy 559 guaeRepatshtl Becd rbon

atomPrA 556 115636, Rat.eng Document 3:  JP-A S49- 130915
Pat ent Document 4: JP-A 2004-306022 Pat ent Docunent

5: Further, according to Patent Document 5 (JP-A $55-18423), a
dispersing of a pigment is performed using a dispersant ccnsisting of
a copolymer formed from a {meth)acrylic acid {(salt) and a
(meth)acrylic ester monomer with 1 to 12 carbon atoms.

[0004]

However, in recent years, an inorganic pigment having smaller
particle size compared with the conventional pigments has become used,
and a dispersant has been required to reduce excothermic heat generated
when the wet grinding is carried out, to as little as possible. In
addition, improvements in separation between dispersion media and
slurry have become required.

An inorganic pigment having small particle size tends to
increase the viscosity of the dispersion liquid because the
interaction between particles becomes stronger due to the increased
surface area and thus such particles become easy to be cchered each
other. Moreover, exothermic heat becomes larger due to intensive

repeated collisions of the particles during wet grinding. Furthermore,

2



JP- A S55-18423 [ DI SCLOSURE OF THE | NVENTI ON]
[ PROBLEMS THAT THE I NVENTION IS TO SOLVE] [0007]
The object of the present invention is to provide a
(meth)acrylic acid based pignent di spersant that
satisfies an inproved dispersibility of an inorganic
pi gnent _having small particle size and a suppressin
sepagf bt CondSRGE et e e 40 dduri My WetdSgh? MAtRg" WnitE%
part@_é@e heep fbe%ﬁlafﬁ,d ah@l s Leeent o¢ §k§-‘.ers§§ﬁ§y tbMEANS 1 TR e
SOLVI NG THE PROBLEMS] [0008] The present
becompy eamadter sel ected a specific (neth)acrylic acid al kyl
(0008 ter having carbon atons of 4 to 8 as a (nmeth)acrylic
acid al kyl ester for the conventionally known
coplry Be¢h ebmanddreth) aciaytoty @i tomadcé iy acsty been
acid alkyl ester in order_to solve the above probl ens.
Obt@AEe%?%%ggétﬁboV?‘Wg?tF@ﬁﬁHdﬁﬁ%ﬁr%ina?spersant consi sting
of mp epigined; { MEEh)AGYLLe: dekd-Dasedh GopehY M-uAdt 1
an al cohol" having carbon atons of 4 to 8, in other
{(JP-hoP s 6987 pi gRemntdPoparesdn? [FP-wheh-lMebght, Patény gpcument
h l.C havi bon at o f i S, N e
S O LA G0 BT £ 67 b0D 3arh 1908 it 2ehe tnife are
probiBRs haer yd €1iacddd chasedheoptdpenrei ot Qubdi ¢ tevendh@igher
above problens. And _the present invention was o
overc bt éPedthg gopg)ermic heat Fpernssedaifer| Whthenvgtoprinding
is RCHMYut herabavendRN ikRed Rr ablemBrlSon tRld QW8 amount
The first invention is a pignment dispersant which
of thentlimy o Peett)lzctyd ikpcaved dvaséer .copol yner obt ai ned
usi as_essential _components a_(peth)acrylic id
o OE T o (AL SEP Febe raed ey L b6 ARl
Docudehh |AanIatK\E55g1r o) hasfideg s cetd anspdeiBi Dit v atite e l@ndind
an al cohol having carbon atons of 4 to 8, and is a
thers; e ot et S5 2si A WHISCR2t9TE ReF Pt Lt it9abf thene
visc®EEONQr PRYidIgrLAriRAM Al AEBLMontst 9 fhelrSahd) thB €l ARGEn: c
from 1,000 ppmto 30,000 ppm based on the
heat( retdnesc lytder abénl thaseelt copotlymeris carried oThe Fecuiddtion,
i nvention_is [ t,.di spersan ccaording.to the
therpl { LR RRECBRE™ WGk 67T Gl gt CFatio SO Sard AT conareted
becdhayidiglcarbon atons of 4 to 8 is in the range from
2,000 ppmto 15,000 ppm based on the (neth)acrylic
aci I'Baseecodpat yrpplymer of acryhac tagifld ($ahFent§rnored a
abovidl 95BRLadi SRELSAMnRCHOIGI DY §é%i%?§b€dr§$&iﬂﬂ'ré%?é@%dto
i nvention, wherein the (neth)acrylic acCid base
dispeopbiry wbebild zohy Hifdedt usi g BEHEDLIOFWohyntwdirghtg gfnall
t.he (meth)acryvlic acid mononer., 5%.to,40% by weight of
pert e TR aed Pres SfGh S FERERR RS BN G Bl o
the @howx BEVSINGroatdar adbonEted Hast o8, beafdoihed 10% by
wei ght of ot her nononer capable of copolynerizing with
[C00%he (et h)acrylic acid nonomer and the (meth)acrylic
PRI Bbdi¥eneSt.elrpIRNGAREIg 72 The fourth invention
I's a pignment dispersant according to any one of the
Pitiengt Dequmeht rat AvRScohs363kherein the (nmeth)acrylic
Ci | kyl er_n e i.t.h an al kyl group having
P%ﬁ?%oﬁm% 8ﬁ§$%fJ£q¥gﬁgeﬁgM%5butyl (et h)acryl ate, and
rdthetabeaieht haviorgn canhemaizans of 4 to 8 is a butyl
al cohol . _ The fifth invention is a pignent
PfiedhePamer actol8ihg o 4P one of the first to fourth
i nventions, wherein the pignent dispersant is a
di spersant for wet grinding. The sixth
[DISCROEME 6F THE aNVNTIGH] ndi ng net hod of a pignent

r ized | pi t di spersant according
[HK%gﬁg%§%§%éﬁ§%I?ﬁ%&ﬁﬁbsﬁyﬁg %%ﬁ&ﬁh i nventions is used
for the wet grinding of the3pignent. [ EFFECT OF THE
I NVENTI ON] [ 0010] According to the pignent
di spersant containing a (neth)acrylic acid (salt)
based copol yner of the present invention, when it is
used as a di spersant for an inorganic pignment having a



It is estimated that the appearance of the effect as

the pignment dispersant in the present invention is

based on the adsorption of the dispersant of the

present invention on the particles in the dispersion

liquid as well as sinultaneous inpartnent of

snoot hness between particles and between slurry and
[Omﬁﬂspersion nmedi a, as conpared with a conventi onal

i Spes s8icr bEESE MDEAOR (AR NG QUTy K (LNYENT! O

[ 0011 Hereinafter, the enbodi ments of the
met;lm eslarith wehba@eﬁﬂ @ﬂemﬂszscinﬁ}imdsann dettaphtisFhes mrgnfmmoved
sl PRS0t NSRS ETl O 3P ALAGLENL 3600w
a s@@p@éymgr o DA @I@déxldﬁhéhgﬂl@Sh@ﬁlsaﬁt_"irﬂj weanpunanhg, ahich has

(rmeth)acrylic acid nmononer and a (neth)acrylic acid
beeng rryfl esh %‘Pr RORDFRETC A-$RECEA R kyl group havi ng carbon

atons of 4 to 8, and an al cohol having carbon atons of

4 to 8, and is further characterized in that the
[MEANS| PR sSpaviNg GHE tBR@BaEMYhol havi ng carbon atons of 4
[Om%g 8 is in the range from 1,000 ppmto 30,000 ppm

sed on the (neth)acrylic acid based copol yner.

[ 00frd present inddifotpeidl)-acsyld @p@@iﬂci NG i @srAGRY bl

acid and nethacrylic acid, and it may be a partly or
alkylyppirmearing caeePs aremy St t HePedf % Haetpisicgylic acid
alky(ln@%mra%ﬁilltjlkf% égﬁx%n%‘fi‘!)ﬂall@“%@&mt ES}E‘% ?W)f G Qﬁégl)acryllc

or acrylic acid salt rs prefera

acids/pedpoient) aﬂrypotyanadlabﬂmﬂ esyen nntbmﬁqlrodLmnhventmﬁ ahove

opol yner_ an t er-sol ubi
oxofigBST BT 1n 3EPYT P Thohs DHRY HE) B o SRAE S AR P aear Of an
obtSakl &weh) @&y&@ﬁlaﬂlﬁsﬁééed pebaSmed MrsAkh £cdhbl Mdifihg
salt, of (neth)acrylic acid; an amoniumsalt of
CarQPﬁe?Femfcpglﬁ &Cati d:n aﬁh%ﬁ'@ﬁﬁﬁiy anPHESSL| B1¥FERaRs 1n which
welg@lttewa%ober%ea§@4ﬁ010faaé oPERARR! 3 %8 oo 8f4s in the
th)acrylic acid; and the [1ke. Froma viewoint of
ranqehér@allaﬂ@@ dpet pe e, PP 0 duot based ost tlendmperfaorghihc ecid

o<l Sanp RRbl 104t 511 Gar e “HREE RAPPLCOH ar 1Y Ao LE=POr m

invedftidn SR bdApsakéd. The (meth)acrylic acid salt
can be produced by reacting (neth)acrylic acid with an
[000&kal i netal hydroxide such as sodi um hydroxide and
POtﬂ%eSb&JQ%T Fﬁ%z&%on 2o @bfkrm%f R a%rogé%cﬁltﬁﬁhékﬁ pPHS kms
as nonoet hanol am ne [0013]
iSE$né©hmaEryI|c aci d based copol ymer according to the
ent..invention, all the carbax roup
el 4P RavaRitonds, et aRaEyoF My Reht A s O icains 2
(metglr) eupslicBetid BesERIREX MG OBPS nakeudiet kaldszedrinl an
anount of preferably 15% to 100% by nol, and
compeRERTT @ AREYH) 2508 ieEﬂ%ﬂG?OWﬁﬂ apfth @ephkrerahdc jacipsalkyl
estdl BEELAR £ dN3h ING1COPALYRELideS hibd18cbA B0k & $3l Ing
since the water-so ub| Ity of the (meth)acrylic acid
an dlaskdl tepohy merbes atnps ovMed and,t hed disspepsiment dispersant

: tabilizin ffect becanes.higher. . In

in AR O R ke e D SRR PTG gl PRBPR Yndeto ©

is ihheh@a:ralagasyfro@r oMI® ghe Meubf@ld pd pMskh én hase in
such a ratio that the fH of the aqueous sol ution of

(methph aCrHEChiat YRFED &6P8 B¥Eed copol ymer is in the range
fr Ofﬂe?’ SEQOI% 1%&1&%“ i&%\l @5 erftr Qﬁp%rtsgng a%cggglﬁgh%o the
wat er-solubi ity of the (meth)acrylic acid based

firsctopummepm svhlenprzo\mdglamctatth@ o sped ﬁl@nhsl dbving icagbon
ef £c be ones h| her

acor pF oty Brt G 8B U FOMGHarr 098 P B ausogeR fgsed on
(meth) acrylic aC|d based cgpolyner it is preferable,
froma viewoint of progress of snooth pol ynerization
reaction, that polymerization is carried out in such a
manner that at |east 40% by nol (40%to 100% by nol)
of the carboxyl groups in the (nmeth)acrylic acid are



If a (nmeth)acrylic acid al kyl ester nononmer with an
al kyl group having carbon atons of 3 or smaller is
used, the viscosity of the dispersion liquid tends to
be increased and the dispersion liquid tends to
i ncrease the exothermc heat at the tinme of wet
rinding, which is unfavorable. Additionally, the

the 'UHP36¥L¥héC§FGﬁﬁﬁdﬂﬁmﬁéwﬁﬁ1Iected becomes snal
Whigfh E5iA0havarabhe: s Lt pi gndst aﬂﬂie‘%gaﬁ@%tcclaﬂh%g' %o the
because slldlng inpartnment " to particles is snal

firsther ctehend hamdntidn, awléen:@tlh) sy Vingehlacirdliad kegld é@tS@d

nomne th an roup,havi n rbo t ons
conofiiines Feraodn Pl o SareroRV Ferih RE (B el atiac
acidSﬁcﬁt&fn@EcedF,)" whi ofe by weighadest raablmeth [a(azegzﬁic acid alky'l—h@ster
ight ratio of the (nmeth)acrylic acid (salt) to 3
monowﬁém)tac@wléyacqr@um JAMLnEsERCOR; REPTENCRI kP Bir cﬁ!ﬂs 0% to
8 r e £ 5
R e e e
(metbmﬂy)lacrwzldcmamr@r( gad ttheafmetivretiy)lder §did adkyd cakky |
If the (meth)acrylic acid (salt) is
HDHOPSES than 60% by wei ght, the pigment dispersant may be
S ep@f-ak gkt fOAntdia ioh hiey ahﬁﬂﬁﬂenitf diferé6amt RaerdingCto any
acid (salt) exceeds 95% by weight, the viscosity of
one pReti §bé%|t@ntmrqwa‘f%r§ﬁe§5¢ FIBE Th B aesin) mYcch| acid
alky@_o&sﬂc Vﬁ&%ﬁe? 199]51%] alkyl 3’:oupI ﬁa@ﬂ% CoaBLdY) aehd g% 4 to 8
aci d based copo ynmer accorglng to the present
is ai hwveyt i(oath)ecmephomer awhitbk abcatopohamingi zafbics adns phel to
. (et crylic.acid (salt) and the (meth)acrylic acid
8 lsa?ﬁ?$%@s?%?ﬁﬁ%y be copol ynerized in addition to the
(metHy) acri iisveddidn( sald biansht Besdarebh) atsopkiithg@ebdany
al kyl ester. Exanpl e thereof include an unsaturated
one 8@ i thes GERSTadonBPEIth ARYRPTARTS i (REBFITC CheiRLIMGAY HsgFiant
n nhydri de such as mal eic
is & E&ggfggégﬁg‘??%ggﬁﬁgggﬁhydrlde an unsat ur at ed
suI']fmlscx‘arcmdvsmmltpnass a wet grinding method of a plgment
cryI nesul fonic acid and,_ st
S TOER Hortd ol &OGRTT CROrear s £ uRyas Ry kT ore of
the €st&f tof f@ﬁﬂﬁeim&ﬁﬁbﬂhé Gsaghkéh faerylamkdegridding of the
(meth)acrylic acid ester having a polyal kyl eneoxi de
pigmgpEycture in the ester part, and the 1ike. The nononer
may be used singly or in conbination of two or nore
types thereof. The amount of the other
[EFFRCToPRRTHE OIHENDE®] in the range fromO to 10 parts by
[O&%ﬁight, and nore preferably fromO to 5 parts by
i ght based on 100 parts by weight of the total of
t headmRamRf tol fnd Regadr dt sexeeadScck@apalis abyme) gbtylic
the viscosity of the dispersion liquid tends to be
acid ferEasBaseTPRALITS Cuf dV6r BBTIE T BUESTion, when Hds used
as aPh? aHE'_fB%t Bod; gllﬁ% E)E'F‘rrﬁé})taﬁéyi C?C agrhéjllbﬁé*_epicle size,
copol ynmer i s not par I cul ar [imte
the (vnred:dsslawr yf itheadigpelrased lo,qpmi ymemtamf:beasmdodmctlmy, the

ol ution_polynerization ueous sol uti
exoriBriic, Bs B AR Hfogh PPt 1 £oan PR R hr 8B g amount
of thel yrairkzed ieNcol NEESELSUSPEASI ﬂﬁbr@@byé'f,eﬁjhéacﬁis@@rsant is
enmul si on_pol yneri zation, and the |ike. Anong these,
uselyd| a4 |aoﬁ1ERﬁrfﬁEF|Jz“atVF‘6%PU§nHS%ﬁueous sol ution
POI MTBLI ZALiARe 2 %Rr B LLABLEAR] AOUGRUSESALULL Qe
pol yneri zation is particularly preferred
pigmAotoigicrgsas: tihetlaquesustpohyerericzatd @ﬁse@i @i $perasigarption

an_ be obt d_as a ho enous, solutlon he .ot her
of A TRaN T RS Hregeraam TR hrehuebd By s S Bt

pol yneri zati on nmet hods such _as enul sion

pol yneri zation, a honngeneo&% sol uti on cannot be

obt ai ned. Accordingly, only a heterogeneous di spersing

can be perforned and the viscosity of the resultant

di spersion liquid tends to be increased, which is not



[0022] In the production of the (neth)acrylic
aci d based copolyner, a chain transfer agent may be
added to the polynerization systemin an appropriate
amount so as to adjust the nol ecul ar weight. Exanples
of the usable chain transfer agent include sodium
. phosphi te, sodium hypophosphite, sodiumbisulfite
dispREFOIpL ALt PR Yiditd 2S nEf AP TS pl I Em SRS @f smoothness
betwéeRRRRNEIN ghy b%'tqgéﬁaﬁhgﬁf hapok; shi 0pheRal a, aRd i req
i ke. [0023] The pol ynerization tenperature
withf greciivenpragddcdi meresnt-he (nmeth)acrylic aci d based
copolymer is not particularly limted. It is possible
to performthe polynerization at a w de range of
[BEStrenqmer abrresrybut ouherymhyvenioati on tenperature is
referably in the range from 60C to 100C. | f
[0015|He pol yneri zation tenperature is |ower than 60C, it
s pintavonabl ed BSdMBeRt s IOIHE L LY DEGRNSE Lt BEe
pol ynmeri zation reaction becones sl'ow. In addition, the
descrelaet ilondetmilbe carried out under pressure or reduced

pressure., but cost is required for facilities for use
ind3F Brawdr SEEF P RtuSEA RT BESTRY TFRRAopnes
charpetariRed 28t beindg Scopteframabh y (meehf afirdc under bagddrabpolymer

pressure. The polynerization time is
obtagped 1SaBY 2 ASEHEPANYEPPRERTD 2t (M) RETYS.C amtf monomer
and Qafrﬁét@ll)'g@f}l'lylcf 104 élt: l:thP%o%omélOQ&%L an alkyl g-gaﬁp

wei ght average nol ecul ar wei ght of the (nmeth)acrylic
haviagi chrpas etkcwepof yntr §.s apdefreradbbloli mavies cangen fatons of 4

2,000 .t0.10Q,000, and nore preferably from 3,000 t
to B’ 85051 e WU g8 ePectlcal™0al Ghe Tt Telte
alcohbBma?i 09 arbbe atomeost tay tofs tikeidiSReEshdn thom Ui, d00 ppm

tends to be increased due to easy desorption of the
to 3 SHereRMaseAons tHhe pRRTY eFeslicnat ik Parspecepbmer -
goozbiﬁqUi d, which is not desirable. On the other hand, if

t he wei ght average nol ecul ar wei ght exceeds 10, 000,

t herhdi spertgantylitcsetid iimctedesescthid ovrstbsintymagthathelic

. di sper.sion Liquid d thys. tends to .increase_the

acidy; D AT o Po R d o beratohY GUF e At T SoHbihereot
thatdesid abken) doryl 5c Ret @kd1kat Abeg Weleghtad@veiageid and/or

nol ecul ar weight is an estimted value with GPC (gel .
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15,000 ppmwth respect to the (neth)acrylic acid
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The pignment dispersant of the present invention
exhi bits an excellent effect for an inorganic pignent.
Speci fic exanpl es include clay, ground cal ci um
carbonate, precipitated cal cium carbonate, titanium
oxi de, alumna, satin white, and the |iKke. The
i gment di spersant of the present invention is usually
[001géed in an anount from0.01%to 10% by wei ght,
pr e_ﬂcn_ertﬁgl Mneftf‘l?éﬁr(}l@é%éi@ Bedey c&‘@él%ter e?é&rd_ing to the
particularly TromO0.1%to 3% by weight relative to the
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sed is . less than.0.01% by weight, .di spersi ef f ect
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withransfsact usmsbuay. Tosoh Corp. were connected
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rna RRrhA0REY ERFER! B SR MRG0 s ter
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filter cloth having 200 ME. 'When the anount of the

di spersion liquid collected was neasured, it was found

to be 390 g. lon exchanged water was added to this

slurry so that the solid content concentration was



In addition, the nedian dianeter and the integrated
val ue under 1.32 mof the dispersion |liquid

i mredi ately after the production were neasured using a
| aser diffraction/scattering particle size
distribution anal yzer ("LA-910" manufactured by

Hori ba, Ltd.). The nmedian dianeter was 0.67 gm and
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ner. to EX except _t hat ldc.
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p |sobuta obt.ai ned. Measured Mv and
comblié%% Otnsgg}t vvef’ rn %esﬁﬁe sfgvm in Table 1. [0037]
Exanpl e 6 PoI ymeri thl on and evaporati on under
reduced pressure were carried out in a simlar manner
to Exanple 1, except that 255 kg of acrylic acid and
75 kg of n-butyl acrylate were used instead of the
nmononmer used in Exanple 1. After that, the reaction



acrylic acid and 75 kg of n-butyl acrylate were used

i nstead of the nononer used in Exanple 1. After that,
the reaction solution was kept at a tenperature of

60C, and 48% sodi um hydr oxi de aqueous sol ution was
added over a period of 4 hours to neutralize. VMen the
neutralized reaction solution was anal yzed, 400

n- BiCa A8 WasSt dette EHeRY, mﬂnﬁﬂﬁra%lb‘%vélée?’ ut frBF %?dﬁédflfq? 0
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di Spersant having a solid content concentration of40%
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llunQOthndklﬂ@Cbe :LIZJMQed,O@Jhréh is unfavorable.

[0018]

The production method of the (meth)acrylic acid based copolymer
is not particularly limited. The (meth)acrylic acid based copolymer
can be produced by solution polymerization, aqueous solution
polymerization, high temperature and high pressure polymerization,
inverse suspension polymerization, emulsion polymerization, and the
like. Among these, solution polymerization and aqueous solution
polymerization are preferable and aquecus sclution polymerization is
particularly preferred.

According to the aqueous polymerization, a dispersant can be
obtained as a homogenous solution. On the other hand, when the
dispersant is produced by cther polymerization metheds such as
emulsion polymerization, a homogeneous solution cannot be c¢btained.
Accordingly, only a heterogenecus dispersing can be performed and the
viscosity of the resultant dispersion liquid tends to be increased,
which is not desirable.

As a solvent for the acquecus polymerization, it is preferable
to use a mixture of water and an organic solvent. If only water is
used, the {meth)acrylic acid alkyl ester is hard to be dissolved,
which is unfavorable. On the other hand, if only an corganic solventis
used, it is necessary to substitute the organic solvent by water in
the case of using the product as the dispersant and it takes cost and
effort, which is not desirable.

Preferable example of the organic solvent includes an alcohol
such as isopropyl alcohel, and a ketcone such as acetone. Particularly
preferred is isopropyl alcohol.

[0019]
In addition, the polymerization initiateor for the

polymerization reaction is not particularly limited and conventionally
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known polymerization initiater can be used. Particularly preferred is
a radical polymerization initiator.

Examples of the radical polymerization initiator include a
water-soluble peroxide such as a peroxosulfate including sodium
peroxodisulfate, potassium peroxcdisulfate and ammonium
peroxodisulfate; a hydroperoxide such as t-butyl hydroperoxide; and
hydrogen percoxide; an oil-soluble peroxide such as a ketone peroxide
including methylethylketone peroxide and cyclohexanone peroxide; a
dialkyl peroxide including di-t-butyl peroxide and t-butylcumyl
peroxide.

The above-mentioned peroxide based radical polymerization
initiator may be used singly or in combination of two or more types
thereof.

Among the above-mentioned peroxide based radical polymerization
initiator, it is preferred to use hydrogen peroxide and a peroxide
such as a persulfate salt which are easy to regulate the molecular
weight and have a low decomposition point. Particularly preferred is
a persulfate salt such as sodium persulfate and ammonium persulfate.
[0020]

The amount of the radical polymerization initiator to be used
is preferably in the range from 0.1% to 15% by weight and particularly
from 0.5% to 10% by weight based on the total weight of the whole
monomers for the (meth)acrylic acid based copolymer. If the amount of
the radical polymerization initiator to be used is less than 0.1% by
weight, copoiymerization rate is decreased. On thé other hand, if the
amount of the radical polymerization initiator to be used exceeds 15%
by weight, the stability of the (meth)acrylic acid based copolymer may
be lowered and performances as the dispersant may be affected
adversely by the copolymer.

[0021]

In some cases, the (meth}acrylic acid based copolymer may be
produced using a water-soluble redox-based pelymerization initiator.
The redox-based polymerization initiator may be c¢ne which an oxidizing

agent such as the above-mentioned peroxide and a reducing agent such
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as sodium hydrogen sulfite, sodium sulfite and sodium hydrosulfite,
iron alum, potassium alum, or the like are combined.
[0022]

In the production of the {(meth)acrylic acid based copolymer, a
chain transfer agent may be added to the polymerization system in an
appropriate amount so as to adjust the molecular weight. Examples of
the usable chain transfer agent include sodium phosphite, sodium
hypophosphite, sodium bisulfite, mercaptcacetic acid,
mercaptopropionic acid, 2-propanethiol, Z-mercaptoethanol, thiophencl,
and the like.

[0023]

The polymerization temperature for the production of the
(meth)acrylic acid based copolymer is not particularly limited. It is
possible to perform the polymerization at a wide range of temperatures,
but the polymerization temperature is preferably in the range from
60°C to 100°C.

If the polymerization temperature is lower than &60°C, it is
unfavorable in terms of productivity because the polymerization
reaction becomes slow. In addition, the reaction may be carried out
under pressure or reduced pressure, but cost is required for
facilities for use under pressure or reduced pressure. Thus, the
polymerization is preferably performed under normal pressure.

The polymerization time is preferably in the range from 2 to 20
hours, and particularly from 3 to 10 hours.

[0024]

The weight average molecular weight of the (meth)acrylic acid
based copolymer is preferably in the range from 2,000 to 10,000, and
more preferably from 3,000 to 8,000. If the weight average molecular
weight is less than 2,000, the viscosity of the dispersion liquid
tends to be increased due to easy desorption of the dispersant from
the particles in the dispersion liquid, which is not desirable. On
the other hand, if the weight average molecular weight exceeds 10,000,
the dispersant itself increases the wviscosity of the dispersion liquid

and thus tends to increase the viscosity of the dispersion liquid,
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which is not desirable. It is nofed that the weight average molecular
weight is an estimated value with GPC {(gel permeation chromatography).
[0025]

After an organic solvent is removed from a solution containing
the {meth)acrylic acid based copolymer through distillation, wvacuum
distillation or drying, the obtained (meth)acrylic acid based
copolymer is made water-soluble by optionally converting the carboxyl
group of the (meth)acrylic acid intec a salt form by neutralization
with a basic compound. The neutralization is, as mentioned above,
carried out in such a manner that preferably 15% to 100% by mol and
particularly 25% to 100% by mol of the carboxyl groups are neutralized
with a base to form a salt.

Examples of the basic compound for the neutralization include a
hydroxide of an alkali metal such as sodium hydroxide and potassium
hydroxide, ammonia water, an organic amine such as diethanol amine and
triethanocl amine, and the like. 2Among these, sodium hydroxide and/or
potassium hydroxide are preferable, and sodium hydroxide is
particularly preferred.

[0026]

The obtained water-solubilized (meth)acrylic acid based
copolymer is used as a dispersant by addition of an alcchol with 4 to
8 carbon atoms. The content of the alcohol with 4 to 8 carbon atcoms
is in the range from 1,000 ppm to 30,000 ppm, preferably from 1,500
ppm to 20,000 ppm, and particularly from 2,000 to 15,000 ppm with
respect to the {(meth)acrylic acid based copolymer.

If the content of the alcohcl is less than 1,000 ppm, the
viscosity of the dispersion liquid tends to be increased due to small
impartment of smoothness between the particles, and tends to increase
exothermic heat during wet grinding, which is not desirable. 1In
addition, this case is not desirable because the amount of slurry to
be collected becomes less. On the other hand, if the content of the
alcohol exceeds 30,000 ppm, the aggregation of the particles easily
ocgurs and the viscosity of the dispersion liguid tends to be higher,

which is not desirable.
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[0027]

Examples of the alcohol having 4 to 8 carbon atoms include n-
butyl alcchol, isobutyl alcochol, t-butyl alcohcl, pentyl alcohol, n-
hexyl alcchol, heptyl alcohol, octyl alcohol and 2-ethylhexyl alcohol.
Among these, n-butyl alcchol, iscputyl alcohol and t-butyl alcohel are
preferable from the viewpoint of performances as the dispersant.
Particularly preferred is a n-butyl alcohol.

If the alcohol is one having carbon atoms of 3 or less, the
viscosity of the dispersion liguid may be higher and the dispersicn
liquid has a tendency to increase exothermic heat on wet grinding,
which is not desirable. In addition, this case is not desirable
because the amount of slurry to be collected may be decreased, being
unfavorable. Cn the other hand, the alcohel is one having 9 or more
carbon atoms, the dispersant tends to be separated, which is not
desirable.

[0028]

The.pigment dispersant of the present invention is usually
prepared so as to make solid content concentration in the range from
50% to 80% by weight. The concentration is preferably from 60% to 78%
by weight. It is preferable to add water to adjust the concentration.
[0029]

The pigment dispersant of the present invention exhibits an
excellent effect for an inorganic pigment. Specific examples include
clay, ground calcium carbonate, precipitated calcium carbonate,
titanium oxide, alumina, satin white, and the like.

The pigment dispersant of the present invention is usually used
in an amount from 0.01% to 10% by weight, preferably from 0.05% to 5%
by weight, and particularly from 0.1% to 3% by weight relative to the
pigment. If the amount of the pigment dispersant to be used is less
than 0.01% by weight, dispersing effect is insufficient. On the other
hand, if the amount of the pigment dispersant to be used is more than
10% by weight, the viscosity of the slurry or the like tends to be

higher, which is not unfavorable.
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[EXAMPLES]
[0030]
Hereinafter, the present invention is described in detail using

Examples. In the following descripticn, “$” means % by weight and

“part” means part by weight unless otherwise indicated.

Example 1

Into a tank reactor equipped with a stirrer and a condenser
were fed 170 kg of deionized water and 250 kg of isopropyl alcohol,
and the mixture was kept at a temperature of 80°C. A monomer (330 kg)
consisting of a mixture of 255 kg of acrylic acid and 75 kg of n-butyl
acrylate, and 60 kg of 15% ammonium persulfate agueous sclution were
supplied to this reactor over a period of 5 hours. After completicon
of the addition by dropping, the reaction solution was kept at 80°C
for one hour. Subsequently, isopropyl alcohol was removed by
evaporation under reduced pressure while adding deionized water.

After that, the reaction solution was kept at 50°C and 48% sodium
hydroxide aqueous solution was added over a period of 4 hours to
neutralize. Here, when the neutralized reaction solution was analyzed
with gas chromatography, 300 ppm of n-butancl was detected. Thus n-
butanol was further added to adjust te 1,500 ppm. In this way, a
pigment dispersant having a solid content concentration of 40% by
weight, a pH of 6, and 1,500 ppm of n-butancl was obtained.

The welght-average molecular weight (Mw) of the resultant
pigment dispersént was measured by gel permeation chromatography (GPC).
GPC was performed with “HLC 8020 system” manufactured by Tosoh Corp.
As the column, “G4000PWy”, “G3000PW," and “G2500PWy” manufactured by
Tosch Corp. were ccnnected sequentially to use. As an eluent, 0.1M-
NaCl and phosphate buffer (pH7) were used in combination. A
calibration curve was prepared using sodium polyacrylate manufactured
by Sowa Kagaku Ltd. As a result of measurement, the Mw was found to
be 6,000.

[0031]

Into a cylindrical container charged with 17 g of the pigment
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dispersant cbtained above, 320 ¢ of deionized water, and 900 g of
ground calcium carbonate (“Tankaru AY manufactured by Maruo Calcium
Co., Ltd.). They were stirred lightly for homogeneous mixing.
Subsequently, 3,000 g of dispersion media (sand) was added and wet
grinding was carried out by stirring at 1,000 rpm for 50 minutes.
When the temperature cof the solution after completion of the stirring
was measured with a thermometer, it was found to be 79°C. After that,
the dispersion liquid was collected through a filter cloth having 200
ME. When the amount of the dispersion ligquid collected was measured,
it was found to be 390 g. Ion exchanged water was added to this
slurry so that the solid content concentration was adiusted to 75%,
thereby to give a dispersion liquid.

The fluidity of the ground calcium carbonate slurry during the
wet grinding was evaluated according to the following criteria.

A: The separation of the slurry and the dispersion media after
the grinding was extremely prompt, and the fluidity of the slurry was
extremely excellent.

B: The separation of the slurry and the dispersion media after
the grinding was prompt, and the fluidity of the slurry was excellent.

C: The separation of the slurry and the dispersion media after
the grinding did not proceed promptly, and the fluidity of the slurry
was low.

[0032]

The viscosity of the slurry of the dispersion liquid on that
day of the wet grinding and the viscosity of the slurry of the
dispersion liquid after being allowed to stand at 25°C for 7 days were
measured using a BL viscometer under the conditions of 25°C and 60 rpm.
The viscosity of the slurry on the wet grinding day was found to be
250 mPa-s, and the viscosity of the slurry on day 7 after being
allowed to stand was found to be 2,200 mPa-s.

In addition, the median diameter and the integrated value under
1.32 pm of the dispersion liquid immediately after the production were
measured using a laser diffraction/scattering particle size

distribution analyzer (“LA-910” manufactured by Horiba, Ltd.). The
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[003Rér f or mance

Example 2

Polymerization, evaporaticon under reduced pressure, and
neutralization were carried out in a similar manner to Example 1,
except that 290 kg of acrylic acid and 40 kg of 2-ethylhexyl acrylate
were used instead of the monomer used in Example 1. When the
neutralized reaction solution was analyzed, 100 ppm of 2-ethylhexancl
was detected. Thus 2-ethyvlhexanol was further added to adjust to
3,000 ppm. In this way, a pigment dispersant having a solid content
concentration of 40% by weight, a pH of 6, and 3,000 ppm of 2-
ethylhexanol was obtained. Measured Mw and results of wet grinding
were shown in Table 1.
[0034]
Example 3

Polymerization and evaporation under reduced pressure were
carried out in a similar manner to Example 1, except that 230 kg of
acrylic acid and 100 kg of n-butyl acrylate were used instead of the
monomer used in Example 1. After that, the reaction solution was kept
at a temperature of 80°C, and 48% sodium hydroxide aqueocus solution
was added over a period of 4 hours to neutralize. When the
neutralized reaction solution was analyzed, 800 ppm of n-butancl was
detected. Additional alcohol was not added any more. In this way, a
pigment dispersant having a solid content concentration of 40% by
weight, a pH of 6, and 800 ppm of n-butanol was obtained. Measured Mw
and results of wet grinding were shown in Table 1.
[0035]
Example 4

Polymerization and evaporation under reduced pressure were
carried out in a similar manner to Example 1, except that 270 kg of
acrylic acid and 60 kg of n-butyl acrylate were used instead of the
monomer used in Example 1. After that, the reaction solution was kept

at a temperature of 70°C, and 48% sodium hydroxide agqueous soluticn
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Fluidity during wet grinding Slurry tenperature

i mredi ately after wet grinding (oC Collected anount
of slurry (g) Average dianeter in the slurry (pm
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i mredi ately after wet grinding (nPas) Viscosity after
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excel (Bt ¢RhT9285 AGFYLEC £6r1 3 A8 kP i Ty RCTLAYE were
usedaiMeatieo Mahe HSREhek NSIRALN OB e MONOFRG H8LGiehiPralized
Exanpl e 1. Wien the neutralized reaction solution was
reacipl prédtigseapmnadtzed hafd| Prvast decbotanpl Spacietgated.

al I |.ng 8 t ected, .
tous ST OE M0 i OaGRED ALAIIE V%000 8 oot Spie e
a pithérssc Bayperdsapt gieiihg di el & attnthay i degcanisaition contentby
. concentration of 40% by weight, a pH of 6, and 1,500
“elgBhmPHPinh fr aft wds® PhedoPNE 89S MRtantESedifasgred

Mw aQf MRL16S 1d1LBY PRhe1soMRe | holabl:e Thp1é 0042]
Conpar ati ve Exanple 3 Pol yneri zati on,

[003@Vapor ati on under reduced pressure, and neutralization
tried in a simlar nmanner to Exanple 1, except
Exam%ﬁ%% 255 kg of acrylic acid and 75 kg of lauryl
acrppllgher war eonused éngioeati @f uhber menaset pusedidenwere
E%()arrpl e.1l. However, since a honpgenous solution could

carrhet & HhtiairhBH 2 e Attt itSnE’ﬂ“ptlﬁel'pleéa%&tc thak 255 kg of
acryt8OGRl hegha h0K3losCAnmanat L vg,1EX8R@ dsed instead of the
Pol yneri zation, evaporation under reduced pressure,
monogew usedt yalfxampliond - weifser dihatedtisurep et igns ppdutapn was kept
nner _to EXx £ 1 ept that 290 kg of acryli .
at 2 PR R RO LG T SN ETRE deadionspfaon
was efidddhevapnoperiased i rmdoxany eechtralies.t Weemedter al i zed

reaction solution was anal yzed, 100 ppm of n-butanol
neutﬁﬁégqutg%ﬁq;ion solution was analyzed, 400 ppm of n-butanol was

detected. Thus n-butancl was further added to adjust te 500 ppm. In
this way, a pigment dispersant having a solid content concentration of
40% by weight, a pH of 6, and 500 ppm of n-butanol was cbtained.
Measured Mw and results of wet grinding were shown in Table 1.
[0038]
Exanple 7

Polymerization and evaporation under reduced pressure were

carried out in a similar manner to Example 1, except that 255 kg of
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Thus n-butanol was further added to adjust to 300 ppm
In this way, a pignent dispersant having a solid
content concentration of 40% by weight, a pH of 6, and
300 ppm of n-butanol was obtained. Measured Mw and
results of wet gri ndi ng wer e shovvn in Table 1. [0044]

npar. Vv nmpl e | ymerizatiagn

acrygo ‘?ﬂeﬂgx g‘é % 86%@& 6F]é‘€§GFewer§n85‘?Fédle5‘Fﬁdzé?tf| oif
monowefeds@ar {h etkaffie 1N Skl {12l , MBINNGL L0 JAX 38D od, was kept

except that 290 kg of acrylic acid and 40 kg of
at antputeretaey pifab@Cweand Y§édsadisnemdirokidheqnremonerlusieod

[ t tral r ctl sql.ution
e o i S L e
neutmabutealnoéamasnf sylteon addednd yzad) usto ppm]:& BGﬂJtpmmL was

gnent di spersant havi n

ool ol LoREeheRI FOATT6E SBRROVERGAE Con Lpr BB ot

thisl3aPOQ pp@éﬁft Ardpdrapet Rsnoht abned co%@wegﬂcmraeﬁon of
0

results wet grinding were shown in Table 1. [0045]
40% Gynprigati e PExahpl-e angD 10680 my of n-bukap@9@as 0ggEined.

Measured Mw and resuits of wet ¢rinding were shown in Table 1.

[0039]
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evaporation under reduced pressure,
19

Polymerization,

[C040]
except that 255 kg of acrylic acid and 75 kg of methyl acrylate were

neutralization were carried out in a similar manner to Example 1,

Comparative Example 1
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used instead of the monomer used in Example 1. When the neutralized
reaction solution was analyzed, 350 ppm of methanol was detected.
Since an alcchol having 4 to 8 carbon atoms was not detected, n-
butanol was further added to adjust to 1,500 ppm. In this way, a
pigment dispersant having a solid content concentration of 40% by
weight, a pH of 6, and 1,500 ppm of n-butancol was obtained. Measured
Mw and results of wet grinding were shown in Table 1.
[0041]
Comparative Example 2

Polymerization, evaporation under reduced pressure, and
neutralization were carried out in a similar manner to Example 1,
except that 255 kg of acrylic acid and 75 kg of ethyl acrylate were
used instead of the monomer used in Example 1. When the neutralized
reaction solution was analyzed, 350 ppm of ethancl was detected.
Since an alcohol having 4 to 8 carbon atcms was not detected, n-
butanol was further added to adjust tc 1,500 ppm. In this way, a
pigment dispersant having a solid content concentration of 40% by
weight, a pH of 6, and 1,500 ppm of n-butancl was obtalned. Measured
Mw and results of wet grinding were shown in Table 1.
[0042]
Comparative Example 3

Polymerization, evaporation under reduced pressure, and
neutralization were tried in a similar manner to Example 1, except
that 255 kg of acrylic acid and 75 kg of lauryl acrylate were used
instead of the monomer used in Example 1. However, since a homogenous
solution could not be obtained, evaluation of the product was
cancelled.
[0043]
Comparative Example 4

Polymerization, evaporation under reduced pressure, and
neutralization were carried out in a similar manner to Example 1,
except that 290 kg of acrylic acid and 40 kg of n-butyl acrylate were
used instead of the monomer used in Example 1. When the neutralized

reaction solution was analyzed, 100 ppm of n-butanol was detected.
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Thus n-butanol was further added to adjust to 300 ppm. In this way, a
pigment dispersant having a solid content concentration of 40% by
weight, a pH of 6, and 300 ppm of n-butanol was obtained. Measured Mw
and results of wet grinding were shown in Table 1.
[0044]
Comparative Example 5

Polymerization, evaporation under reduced pressure, and
neutralization were carried out in a similar manner to Example 1,
except that 290 kg of acrylic acid and 40 kg of n-butyl acrylate were
used instead of the monomer used in Example 1. When the neutralized
reaction solution was analyzed, 100 ppm of n-butancol wés detected.
Thus n-butanol was further added to adjust to 13,000 ppm. In this way,
a pigment dispersant having a solid content ceoncentration of 40% by
weight, a pH of 6, and 13,000 ppm c¢f n-butanol was cbtained. Measured
Mw and results of wet grinding were shown in Table 1.

[0045]

21



EL

CELE 9 OP 3 L6 OLZ L9 O OE6 0099 T T3 SES

O0OE9 0091

(s.equ) HurtputIdb oM WOII
0099 000L 00s9 CoeL sAep f JO oedel B 19172 AJTSODSTA
(s.equ) bBurputiad 38Mm
0T¥ oLy Oty 08¥ Is33e ArejerIpsumt AJTSODSTA
(A1TsonsTAa ATINTE) ARTTIqels Terodws]
L9°0 LSO L9°0 L9°0 () Axanys sy3 utl Isjeuwelp shersay
00¢ 0¥Z GLe 0Le (f) AzInTs JO Junowe pa3oaTT0D
66 66 Le 66 hﬁmpmﬂv%MMW wwwmmwmmawwzhwwwwm
aTgedecut
o o cmwwmzﬂm>m 2 o) PuTpuTtIL Jam Dutinp A3IpInid
2oUBWIOTID]
ov 0hd 0¥ oF (qubtam Ag %) UOTIRIJUSDUCD JUSJUOD PITOS
9 S 9 9 Hd
{wdd} zswAtod psseq
00Sce 0L 0sLe 05t pIoe OTTAID®E (Ujew) uc peseq TOUCDTE Jo OoT3eYd
(wdd) tToyooTe TAXSUTAUII-Z
{(wdd) rtoyoole [AINQOSI
000ET 0ot §TsATeUZ ON Q06T 00sT (udd) ToyosTE TAING-N
(wdd) cusjuod TOYUOOTY
0059 0059 JUSUSINSEDIW ON 0018 00€9 (M) 3ubBTom IeTnoelow @iberose 3ybTom
GL {By) s1eTAIoR TAIneT
SL (b%) e3eTAIoe TAUIZ
SL (By) =3erAzce TAIaR
(b) sjerdzoe TARSUTAUYIE-Z
(By) 83eTAIoe TANngosT
0% 0F {bx) e3ethive TAINg-N
062 062 §G6Z §GZ o4 (by) proe OITAIOY
o) ¥o €0 o T2 (2dA1) TswATodoo pasedq pToe OTTAIDE (Y3SW)
S i £ < T
oTdwexd SAT1IRIBIUCD
¢ OTJeL

[0046]

According to Examples 1 to 7 in which the pigment dispersants

(meth)acrylic acid based copolymer using a

are consisting of a

(meth)acrylic acid alkyl ester with alkyl groups having 4 to 8 carbon

and the weight ratio

and an alcohol with 4 to 8 carbon atoms,

atoms,

of the alcohol with 4 to 8 carbon atoms is in the range from 1,000 ppm

22



OSLE 9 OP 3 66 OLS L9 *0 08b 00SL (Meth)acrylic
aci d based copol yner (Type) Acrylic acid (kg) N butyl
acrylate (kg) Isobutyl acrylate (kg) 2-Ethyl hexyl
acrylate (kg) Methyl acrylate (kg) Ethyl acrylate
(kg) Lauryl acrylate (kg) Wi ght averagte nol ecul ar

to 3?2{))%] tppé\o 'FNeszq%g:gLBq? O%S %et(l*gggzyl%cbgéjﬂ b%lsgé) hc%lpolymer,
it is found that the fluidity during the wet grinding was excellent,
the amcunt of the slurry collected was large, the temperature of the
slurry immediately after the wet grinding was low, and the viscosity
change of the slurry of dispersion liguid through the wet grinding was
small, being extremely excellent.

In contrast, according to Comparative Examples 1 and 2 in which
the (meth)acrylic acid based copolymer using the (meth)acrylic acid
alkyl ester with the alkyl group having carbon atoms of 3 or less is
used, it is found that the fluidity during the wet grinding was
inferior, the amount of the slurry collected was small, the
temperature of the slurry immediately after the wet grinding was high,
and the viscosity change of the slurry of the dispersion liquid
through the wet grinding was large. In Comparative Example 3 in which
lauryl acrylate with 12 carbon atoms is used, a homogeneous
polymerization solution was not cobtained.

On the other hand, according to Comparative Examples 4 and 5 in
which the weight ratio of the alcohel with 4 to 8 carbon atoms
relative to the (meth)acryiic acid based copolymer is not in the range
from 1,000 ppm to 30,000 ppm, the fluidity during the wet grinding was
inferior, the amount of the slurry collected was small, the
temperature of the slurry immediately after the wet grinding was high,
and the viscosity change of the slurry of the dispersion liguid
through the wet grinding was large. Therefore, they are difficult to

use as the pigment dispersant.

[INDUSTRIAL APPLICABILITY]
[0047]

3ince the pigment dispersant obtained by the present invention
contains a polymer of an acrylic acid (salt) and an acrylic acid alkyl
ester with the alkyl group having 4 to 8 carbon atoms and an alcohol
having specific amount of 4 to 8 carbon atoms, the dispersant adsorbs
on the particles in the dispersion liquid and, at the same time,

imparts smoothness between the particles and between the slurry and
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2- Et hyl hexyl al cohol (ppm Ratio of al cohol based on
(meth)acrylic acid based polynmer (ppn) Rd Solid
content concentration (% by wei ght) Performance
Fluidity during wet grinding Slurry tenperature
i mredi ately after wet grinding (oC) Collected anmpunt
of slurr . LAverage dianeter in the slurr p .
the Siarrsart SIBREI £ (O GRPG FSEaSIR ) TurSoguitayae s
used, MRAvAt e t3f bereneel; Heradima iGIPa.chh M seasidy «abheir a
a lapse of 7 days fromwet grinding (nmPa's) [0046]
plmeéd}eemﬂ@ C} @maﬁmrésclle £429 fisndippetsehehsi gperpasing of
£jin [ [
e B Fae FPRE i B D b LR Fy e ane

the \ammlmtalolfy'theglsmunpxsz havbngodlécted car beniat@asedantnan
al cohol with to 8 carbon atons, and.the melght rati o

addl&i’-ori"hé:hﬁif%cﬁ‘fﬁl fFRS 45T EhearBEnARYARI i RS (Hepersion

llquﬁér%tgﬁﬁmgltgg%l@;@@ht t0 530,00 PPN f)PeJe%%pﬁQJentthn is
the (nmeth)acrylic acid based copolyner, it is found

easyt fad Hhkedigngirdiey ldgrihganhee vepreg ifiodli pglangsr time than
l. € a f S r t

he PEGGH TP BE, CIB Tt e L PR, B Poprgee

at thhetimet ogruardonphdias 1owedaost, t heewd de0sidey aﬁhsaﬂfgaetothat
the slurry of dispersion liquid through the

the GReHMiln RS Oshit IPPPRE Y BRET e“‘HE]Py"’eé'rx%Jrr}déﬁ? Is reduced.
In contrast, according to Conparative Exanples 1 and 2
i n which the (rmeth)acrylic acid based copol yner using
the (nmeth)acrylic acid al kyl ester with the al kyl
group having carbon atons of 3 or less is used, it is
found that the fluidity during the wet grinding was
inferior, the amount of the slurry collected was
small, the tenperature of the slurry inmedi ately after
the wet grinding was high, and the viscosity change of
the slurry of the dispersion liquid through the wet
grinding was |large. In Conparative Exanple 3 in which
| auryl acrylate with 12 carbon atons is used, a
honogeneous pol yneri zati on sol uti on was not obt ai ned.
On the other hand, according to Conparative Exanples 4
and 5 in which the weight ratio of the alcohol with 4
to 8 carbon atons relative to the (neth)acrylic acid
based copolynmer is not in the range from 1,000 ppmto
30,000 ppm the fluidity during the wet grinding was
inferior, the amount of the slurry collected was
small, the tenperature of the slurry inmmediately after
the wet grinding was high, and the viscosity change of
the slurry of the dispersion [iquid through the wet
grinding was |arge. Therefore, they are difficult to
use as the pignment dispersant. [l NDUSTRI AL
APPLI CABI LI TY] [0047] Si nce the pigment
di spersant obtai ned by the present invention contains
a polynmer of an acrylic acid (salt) and an acrylic
acid al kyl ester with the al kyl group having 4 to 8
carbon atons and an al cohol having specific anount of
4 to 8 carbon atons, the dispersant adsorbs on the
particles in the dispersion liquid and, at the sane
time, inparts snoothness between the particles and
bet ween the slurry and
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the dispersion nedia. In the case where the pignent
di spersant is used, the viscosity of the dispersion
liquid can be |l owered even if a pignent having a snal
particle size is dispersed, the increasing of the
viscosity for the dispersion Iiquid can be reduced
over_tinme, .and the anount of the slurry to be
whato i | deiBE d8n be increased. In addition, there are
effects such that the handling of the dispersion
l'iquid containing the pignent dlspersant of the
- Pppegent dipRentann Whick SoPpaiRest Be (Mitdpaesilos #¢igupdgsed
d h I
copo%ﬁﬂfb%a?%%%?r ot 32 PRARLH TErhoRe o GOTPIARG acia
monohBe dridme OofetWedcxylindidigl hdkyledyeed nohhes e vwiigh adrsalayl
effect that the thernal |l oad to the apgaratus upon
ITOUR R 1REt SYTCRAR TS 8T redlcd. SRR e dideeg (§rbon
atom® Pt gMeptg di spersant which conprises a (neth)acrylic
aci d based copol yner obtai ned using as essentia
corismen svea'tgl(lhmah)iad@ Isk&d adicdnedo heWeRg egban atoms of 4

(et Y. I t a kyl
co o FELAD RED e 2L S o881 000 Shmibidlont e
(methaywyglcaazdmnbai@rm:op[ﬁly&letco 8, wher ei n wei ght

rati o of said al cohol délng carbon atons of 4 to

2. TPR RIGEEREfHEPRFHTL 2680 PPt tO C38B00 Bb‘?ﬁed&s%%“«’&ﬁ ratio
of s88hhiCBBRENAGEYY | GrBsh hbAsSes: QOPOIYNBI in the THRe from
pi gnent di spersant according to Claim1l, wherein
2, OOIII/eP}ghttOr 5308 00prs daded | aohald Hal@’thIgaq,fanlb@rﬁCaﬂob@edf 4
copo%§n8 is in the range from 2,000 ppmto 15,000 ppm
S%d on said (rmeth)acrylic acid based copol yner. 3.

3. Tﬁhepiymgﬁﬁr313@ES$EﬁtSaﬁéoﬁﬂiﬁ@rth mgaim)ﬁjoalzn:hhereih said
wherein said (neth)acrylic acid based copol 1S,
(metghechvied %%dnéa%b/oc%o Fby° rghteDSEa FO° 770 '9%s by
weigh@BSM)sACH Y Ire®h PEd,d 1 FBNQNRI kom0 é@%bbyo%ygml%% 8f a
(meth)acrylic acid al kyl ester nononmer with an a
meth aupy lhavadigt @ékﬂoﬁsaelomn@mem wWigh &an gy D%reap ]t@%lbg/

wei ht of 0 her a I pol.yneri zj ith

carbehi % )4tacr y‘clgl C aCI d noggbne J; %OC 85 efh%'%%?“%i c

capaau:e d;falcbyd)lmtcemrr@moﬂe rsaid4 mefheammnicﬂ spednganand
accordlng to any one of Clains 1 to 3, wherein said
Sald( YR Ty éEFXﬂHcca&‘:‘I @lﬁykﬁSt%tr@?noﬁlﬁﬁoner with an al kyl

. Tk avidag Eééé?ﬁnaé&&%ﬁn?ft& ah9 &d Srachut¥l1 o 3,
(nmeth acryIaP and sai d al cohol "havi ng carbon at ons

whergfin 4saig &ner‘tél)acmﬂtiyzl afaid:@hbvl eSSermomﬁgrmﬁtl an alkyl
ersant ,accordin one
grorfy RGP LR RRCTRL P £ A0 SR Phel? DhlBubctfidleg ane
saldINélccgfollnﬂa\ﬂ@l.g cﬁrboﬁ u\emmsgbfndltm;gsnﬁ hoduofl alpolgient
characterized in that the pignent dispersant accordlng

5. Thg Weahéjl&ﬁae@%ﬂ%cioﬁddng 7% 30¢ets OF tHeTfet ©
whe 1@ h NEHiR0p Afmedl G PeYIBNY is a dispersant for wet grinding.

6. A wet grinding method of a pigment characterized in that the
pigment dispersant according to any one of Claims 1 to 5 is used for

the wet grinding of said pigment.
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