SPECI FI CATI ON DI SPERSANT FOR Pl GVENT AND USE THERECF [ FI ELD OF THE

| NVENTI ON] [ 0001] The present invention relates to dispersant for
pi gnent or various inorganic particles. Mre specifically, the present

i nvention provides dispersant for dispersant including a (neth)acrylic

aci d- based (co)polynmer which is preferably dispersant for cal cium
carbonat e, which has high dispersj ibl|1zing effect, and is able to

di sperse in fine particle while %ggﬁ%ﬁlg@od fluidity especially when used
for producing a high concentrated pignment slurry with a solid content
greater than 70% by r..di r Lurry.-havi extrenely smal |
particle sizes, and \T\E?%%E F%&aﬁﬁg ?%%?gﬁ’l% %%Esg%}%%gFMi | e suppressing
viscosity increase and pH lowering of the slurry with age for a long tine.
[ BACKGROUND ART] [0002 Honopol ynmer of acrylic acid (or acrylic
aci d saftBLPard TEBpBINFNE or med from acrylic acid (salts) and ot her

copol yngggizabl e nononers have been known as a dispersant for stably

di spersing inorganic pignent such as cal cium carbonate, kaolin, satin
white, talc, Temeresrnt ixeenthongeéptes to dispersprpaf@hPlimandr af PE1UY JP- A

554- 824 i nt | SpeF; i 4.4 di o59BS 1 Sl NgeOFf
ol yoar Bt e taera Taal 157 I Paroae Ut oy dare 2 (IR A SN 308Ts), a

di sper sasperpantdifopetisedr winthindilepgenrs antnedonseestlingacicpbisader of

car boxyli.c-aci d- (sal.t)-containing n r. an i.C_ac| ster
rononel CHETEA 1 B 2t mo - A gna SHREURL, 80P ETELIM REpIHRe S Ehlef

2005- 304923)yh & spespensardbiil $zidigs pefeed add hs ditgpetsantpasasistiing of
copol ymer whi ch .is obtai ned ysing pononer .containin arboxylic.acid (salt)
and ot REFCHORIMENS SERBEIRICERT HHS Lt Y S3RTSIgnG FIRB LT GRaT gPBUB a8 idved 11 om
al cohohifavbR@nt rhed peghdiRNs Biraswas a fant @ntkhe LBLgr anp iTstie

copol yner. [0003] However, dispersion process wth higher concentration and
finer TRET OF cLeParsPer §1 Ui YphotedseHadBebe sRate RFEF P ¥ Eem™Year s t han

in the,past ;and,thes erabf, LS AeMMdE [QrabPRELeSIdegi W Seesddt hRerease
of slurry containing inorganic pignent with age than ever before.

| nor gapi clowrdimt hérthsi ghwryswhdy g fowas | 1opartimele sizes in particul ar have
| arge surface areas and thus have strong interaction between the particles,
resulting in increasing occurrence of aggregation of particles, which nmakes
t hese peagreROYNI @RC] t o show i ncrease in the slurry viscosity. In
addi ti ZQ the pH of slurry obtained in aqueous systens has to be kept high
becausé Uifiant ed bacteria are nore likely to grow in the neutral or |ower
pH range andusmypodearpose:ryhec sktdrjpr sedudtngithedlrt) cammenpdameyal ues.
0004
[ ] formed from acrylic acid (salts) and other copclymerizable monomers have
been known as a dispersant for stably dispersing inorganic pigment such
as calcium carbonate, kaclin, satin white, talc, and the like in water.
In Patent literature 1 (JP-A S54-82416), a dispersant is dispersed

with dispersant consisting of polycarboxylic acid (salt). In Patent
Literature 2 (JP-A 349-130915), a dispersant is dispersed with dispersant
consisting copolymer of carboxylic-acid-(salt}-contairing monomer and
(meth)acrylic acid ester monomer having 1 to 4 carbon atoms. In Patent
Literature 3 (JP-A 2005-307023), a dispersant is dispersed with
dispersant consisting of copolymer which is obtained using monomer
containing carboxylic acid (salt) and other monomer, and which has at
least one functional group derived from alcchol having 1 to 3 carbon
atoms as a part of the end group in the copelymer.

{0003]

However, dispersion process with higher concentration and finer



The above-nenti oned di spersants are yet to achieve a satisfactory |evel of
performance with regard to these demands. It is hard to say that the

di spersant consisting of polycarboxylic acid (salt) in Patent Literature 1
and the di spersant consisting of copol yner of

car boxylicacid-(salt)-containing nononmer and (neth)acrylic acid ester

TonoMer, 3% 091014 GARAD: LONS.dN Ralieph &l Lesakure 2 euld Laignt!y
suppress viscosity I'ncrease of dispersion [iquids wth age. In case of the
i nor gapas: phgniete dirsperanenaes cfabhedrimesPate Nt stdstiey aingread, o§i nce no
specific optim.zation.has been.att ted for .the resin.structural units or
nut 1 af {FiERg HEaRt Y HEOTE R RiTT S e &y RSE TRE Al CoRTSaRt i s ful ly

sui tabl e forigstrabhid ahtgtiles pegBEOTs hegidodsnals paorigaaiizps gient

di spersant,. Besides, there is no nentign of pH. LPRI OR ART LI TERATURE]
[PATEI\ﬁa{’ﬂl‘?Eﬁ&TBPiEﬁ lfaé@%)?]ur PAfeAreds eBf atur el%‘i”:e Yerd 54789408 Pat ent

Li t er abiiRed: thel Pai1948:, 130915 iRat 8ntindd a8 &4 WeBurencd RrAad@a 804023

[ SUMVARY OF THE I NVENTI ON] [ PROBLEMS THAT THE I NVENTION | S TO SCLVE]

[0006]of'particles, which makes these pigments tend to show increase in the
slurry viscosity.

In addition, the pH of slurry obtained in aqueous systems has to
be kept high because unwanted bacteria are more likely to grow in the
neutral or lower pH range and may decompose the slurry, reducing their
commercial values.

[0004j

The above-mentioned dispersants are yet to achieve a satisfactory
level of performance with regard to these demands. It is hard to say that
the dispersant consisting of polycarboxylic acid (salt) in Patent
Literature 1 and the dispersant consisting of copolymer of carboxylic-
acid-(salt)-containing monomer and (meth)acrylic acid ester monomer
having 1 to 4 carbon atoms in Patent Literature 2 sufficiently suppress
viscosity increase of dispersion liquids with age. In case of the
inorganic pigment dispersant described in Patent Literature 3, since no
specific optimizaticn has been attempted for the resin structural units
or neutralizing agents, it is hard to say that the dispersant is fully
suitable for stabilizing dispersion liquids as inorganic pigment

dispersant. Besides, there is no mention of pH.

[PRIOR ART LITERATURE]

[PATENT LITERATURE]

[0C05]
Patent Literature 1: JP-A $S54-8241¢6
Patent Literature 2: JP-A 549~130915
Patent Literature 3: JP-A 2005-307023

[SUMMARY OF THE INVENTION]

[PROELEMS THAT THE INVENTION IS TO SCOLVE]



The object of the present invention is to provide dispersant excellent in
stabilizing dispersion property for slurry containing inorganic pignent
with small particle sizes at higher concentration with age, and in pH

| owering suppressing effect of the slurry in higher pH range, which is
required for the recent dispersant. [ MEANS FOR SCLVI NG THE PROBLEMS] [ 0007]
The preggent, inventors have whol eheartedly studied to solve the
above-rentioned problens and surprisingly found that when the di spersant
conpri si ng thee fobl¢owehgtleonstdchueintvent soruseded grodidepaisgiemgardgf | nor gani ¢
pi gnment rticularly.calciumcarbonate, it Ls not only capable of keeping
fi Sper STEH PIHUFAS SIS0 CRIRLCRE: REGIC SV KET] AE-FangE Pt o the pH of

t he di spereant ditgseld whei rgal Dwarbiitlcak s sproviidasr addaditagesen rigt ability,
fluidity and filterability of the slurry wth age, JOOOB] , The first
aspect 29 £he WBE&WeFﬁ%ﬁPPWSF?%EEF%%PEaW POt gafie” pHgnent

havi ngr i 0f v 95 JOUBFe RS itheChakatt @lshZethain that the dispersant is a
partially neutralized product of (A) polynmer of (a) a, 3-unsaturated
carboxylic acid or (B) copolynmer consisting of 80%to 99% by nole of a unit
deri Ve?m%”%éﬁ)soﬁvﬁdj@ﬁﬁt ?ﬁﬁ@ carboxylic acid and 1%to 20% by nol e of

at |l east one unit selecte romghe group consisting of a unit derived from
(b) (mee¥)7dcrylic acid ester and a unit derived from(c) (neth)acrylic acid
ester of pol yal kyl en | ycal ased.on_100% | e of the tal of (a),
(b “and (6 HE0SFRAR Joletsradir by Roriar s Tae e trb s e Bs Ul al 1
neut r abb@edmahtilbnadmnbaener and garpei Ay .found that whae secohsbeaspect of the

present invention i di spersant for pignent_according to _the first

aspect ““Hftertih tgﬁfqlﬁavgﬁgpgnsgﬁ@w E% qbsi‘fgc%‘ffrc h?ﬁ‘%é?‘b%r?&t Hlorganic  The
third gspeet, QlartheuRi-esentici By RtbRAtks & &b SRer sart chedbieabei um carbonate
according to the second aspect, wherein the nmononer (b) for formng the
copol yKetPrifg) disperiith} #8H pEuraYi 4P et d 2Lk 18 cE9sn eiPoR®, and t he
mononegd ¢l b thRBiNREEMH ¢ abirdnesleio®f nRP! Mabkyl £08 Ol 4eRhtHEPT eSENt ed
by the follow ng general fornmula (1) CH2=C(R ) -COO (CH2) - (R2-0)-R3(1)
wher ei A Ritapslitydr Hgediby erdofilverdiligy cup thRz1lpsrethylh &ve- gr oup or

propyl ?@@Oegroup, R3 is hydrogen atomor al kyl group with 1 to 6 carbon
atoms, mis the nunber of 0 to 4, and n is the nunber of 2 to 10.

The fourth aspediref ashectprésent prensent Lorent Sora idi s pespeardant oforcal ci um

carbonate according to the seco r third aspect, wherei.n the id group
B ¢ he U GE OB ot e fin e A4 Soha p iR (B or EHE"

copol yaes diBpedsint N af p4roiel1prganiiasd peosaldtd of (A) polymkbeof i(ht h aspect
of the present invention is a dispersant for calciumcarbonate according to
any on8&: BUNPREMEERDITFTPEH dGr 1T daehel® | SRMTBT h PR UGt alerege’®

nol ecubamdiei @hta (MY aefiddierRal BRIy, AR utNeACORAMNIBIc 6B g isal v t he

range from 4,000 to 8,000 based on polyacrylic acid standard by gel
per meat? i ¥chy gIPRe otfr aphipasanenavANVh SEwet St TERe FaR & RBP ciPaTting of
wei ght [ nyihe e AV 298P e GHEAN MRV ORE Lci B o2edr Qha! £%8:¢ derived £18F Sixth

aspect of the present invention 1s a dispersant for cal ci um carbonate
accor dilag (metlamrrphie efid etsecdndolalkiIdare akpedt baskérai A0Phévdi sper sant

! s of }ngfe %‘%p&!é’%{al( %)f {a) |(b) a gh c S,egﬁ:" ttﬂa SZ%%C‘EO 3 .%tLbe gieeso%nlihe
invention i'S a dispersant ‘for ‘calci car bonat é "accor |ngy {'o any one of the
secondatid girxitgh iaspect al wheeetralt hed ranbnemofsy of-osrdaataiangné he copol yner

B) is acrylic acid, the non r (b) is butyl acrylate, and the nmononer (c
< pol ypr oy FEnaoGT4t OFSTanGL (TE: HSergl TEHhHET 62 F0 AP ERE borér al 1 or mil A

(1) isppiRpy! £ARr@lHRo the first hBSedi Oidrcaspeet ifrgbhec: pigsent iknvention
is a dispersant for cal cium carbonate according to any one of the second to
sevent AT #836E M SRHRITETR- t he organic amine is nonoet hanol anine.

The third aspect of the present invention is a dispersant for
calcium carbonate according to the second aspect, wherein the moncmer (b)
for forming the copolymer {(B) is (meth)acrylic acid ester with 1 to 8
carbon atoms, and the monomer {c) is (meth)acrylic acid ester of

polyalkylene glycol represented by the following general formula (1):

3



The ninth aspect of the present invention is a dispersion |liquid of calcium
carbonate having pH of 9.5 or higher, which is prepared by wet grinding

usi ng the dispersant for cal cium carbonate according to any one of the
second to eighth aspect by wet grinding. The tenth aspect of the
present invention is a dispersion |liquid of cal cium carbonate according to
the ninth aspect, wherein the cal ciumcarbonate is ground cal cium

car bonat e. CHEEEGF(RI) '-FI-E@WEN((Q{Q)[ 0009R2— () —R#e (me{h)acrylic acid
(sal t)-based (€o)polymer according td the present fnvention is mainly used
as di spersantyfor \inorganic, plament, such,as ;ealchim ear bona
satin White titantumodxi de tal'e dalt p ospﬁat%, cetrent, gypsum and

t he | i kepyPand igeul@r Ry iwhepirichen pabyner ail sylugeduf et tical ¢cbusnceapdonat e,
effects are obtai ned. VWhen a di spersion |iquid. of | ci um car bonat e
s prepiEd TSGR UrSHRTs &R0 16r 104l i S ONEPE O6n3 St Ty of ¢ he

(met h) acryl i ehaagbrdps abdcthas athe(S:paL YiTRENBGHOL §lindi erher Foesent
invention, even if the concentration of calciumcarbonate is high or the

si ze ofakAIME| wFPeRISoABER IpaT thoctee isgcedd rénE iy dsHaIert, twl?érwség%i ty of the
cal ci um.capbanatig GicSpRISIeR Jdaavidh ihe RW.AND gxchl kadtoandl iRg or
properties can be obtained. The viscosity increase of the dispersion |liquid
wit h atfee icorplewer Husedirapdfadvectixmpens: enind gald- i s capabl e of

mai nt ai ni ng | engt.em. | ViSGQSI LV, . Mr [ | ci I e di spersion
"Taui d havi nrbseart anrod: Sh TR bk kERkELn 3 SLEDARTREALS TS

parti ctelAaggregabhgiz according tMheny dinspefr shemnsdcogdiited 6furtal esnsccar bonat e

is prepared using dispersant far cal cium carbaonate consjsting of the
(b by Bavetn o Aot oS or S Bt ey p bt yhir 00 Phe- BB | HVoRES on, i n
addi ti o lBpbOMeYi BH0SE L Bhs pERGE Ofrohi GUWiod &8s sjest babed cabove, di spersion

| i qui d having excellent handling properties in ternms of fluidity,
filterB®i¥arEyLignacihetrrdegdcan 95l S pea biariematatreave rrdt e ™ sper sant
is usefl;hecansgqd otdRukeeRiighe,/nidnet gda%aﬁé sReLshan Jddiguid s@f 2cal cium
carbonate "wi t hin ?he strong al kal i ne range ere the gromh of bacteria can
be i nhpbileed: Taki ng advant age of the above-nenti oned

char act er i 2ak) 0, L8 0l AP SAN! o FaleE 3l Hletm G5 DONRY 6o Al hesdar esent

i nvention can be effectively Usell as i'spersing stabilizer of calcium

car bonatleiforcgrbpestrraktogrding ust eyy asewel |thassdoond applfi CEt Beprseti n pl asti cs,
rubbers aints, .inks dhesi seal ants a d the like. [DESCRIPTI ON OF
THE PR REDEVBOD ]ls[%%%%f copolymer reinafter, the enbodi nents of
t he present Thwestdrom ascdestrinbeskdsBntlehabhtion is a didpertler gpesent

i nvention, exanples of the a43-unsaturated carboxylic aci diaégg i ncl ude

( met h) SEYY PR cCHEPRR AP ATEIERI @, 2FUMERT & 4EF FEPPACEN Pt Ek Trotonic

aci d, Ghdrd-a60MLmdcdrdr ad rbhedrinke; thal dpst adf ied ipr agat cafcipt htal i c
anhydride or itaconic anhydride with al kyl alcohol may al so be used. These
conpouklRs "REY e (Bsdd SFHG JCOrLaFsr EHRbHIfalPHIest ($eSRoBFEPRpes

ther eo&lycol_ mone _(ﬁ@@ﬂgc{'ﬂ%ﬁg’wﬁeg@t EEE) %I’%Q ?erfé%bg fo%n@][@f@ﬁ‘ red. The .
(meth)acrylic acid according to the present invention refers to acrylic

aci d opromtlhaerybir. acid. Acrylic acid is nore preferable for the stability
of slurry ang the S f .polkynerizati on. , : (seth)acrylic
acid ester rrgfheor?g?ﬁ%bgsg%cgorgéit% ?%&teﬁ]cé) lpanLeagggnbt“ %?\Vaerﬁi% P enr-glgﬁ%lfugge i near,
br anchesl,cion eytbhate petdr)dday Wo enpcind af kjik #sbed twi sbvaltkydsgcoup havi ng
1 to 20 carbon atons., Exanpl e thereqf includes nethyl (neth)acrylate, ethyl
(et h) SeFTRC S BREBYE CHEEN) BAPYPSTEmbAAYIe (ot h) acryl at e,  2- ot hyl hexyl
(et h) acryl atwey nhath Wkpédebh) aes yrader stweacydn (Bed h)iagsydiaheliqyel ohexyl

(meth)acrylate, isobornyl (net FQ acrgll ate, and the like.
of calcium carbonate having pH of 9.5 or higher, which is prepared by wet

uch. as _gal ci pm,car bona e, kaol i n,

grinding using the dispersant for calcium carbonate according to any one
of the second to eighth aspect by wet grinding.

The tenth aspect of the present invention is a dispersion liquid
of calcium carbonate according to the ninth aspect, wherein the calcium

carbonate is ground calcium carbonate.
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Addi tional Iy, hydroxyal kyl (neth)acrylate may be used i ncl udi ng

2- hydroxyet hyl (neth)acryl ate, 3-hydroxypropyl (meth)acryl ate,

4- hydr oxybutyl (meth)acrylate, w hydroxypolyal kyl ene glycol (n = 2 to 30)
(nmeth)acrylate, and the |ike. Further, (meth)acrylic acid ester
cont ai ni ng sul fonate or phosphate group may be used including 3-sul fopropyl
(met h)acryl ate, nono(2-hydroxyethylacrylate) acid phosphat e,

nono( 2- hydr oxyet hyl met hacryl ate) aci d phosphat e,

nono( 2{ BERECExYH TEpyINvERYIAt e) aci d phosphat e, nono( 3- hydroxyet hyl acryl ate)
acid ph&ﬁﬂﬁate nono( 3- hydr oxyet hyl met hacryl ate) acid phosphate, and the

like. From the viewpoi nts of dispersibiiity of calcium carbonate
and st abi | i t yroof(mette askulicy ac{dreth)@ebysec a@uﬁl@hﬁybceﬁkﬁnghaytNQ l1to 8
carbon atons js preferabl e, and re preferable is but acr 0012]
The ( MBrHPRL Ve Bt 4S deid Gefl ot s RSTEREE Gy o IOt 8 y one
repr eSQé\tc%dchn thepdrlk pWiapgi geret &l whotdlukardrilm el (aRE) caleml (CHO m
(R2 - - R3(1) (In the fornula, RI- is hydrogen atom or nethyl group,
R s E]th’ﬁﬂhéh%' GEBRIF - 0B YRS Bipydnsh 8hey rldip: ﬁ?,ﬂi1§uh§r"gﬁ geat APomedy™eH kY1 group

Wi Eh 1ol GofALeR R Mo L] Sddlec NuBbes@infyto 4, and n is the nunber of
2 to 10) | ecul ar wei ght of the polyalkylene glycol chain is

preferably itharhe @Jeawgesffqnomm pH 210001 carkPrabt e ppedraradl eing
POl VP! Q1808 0146 ol IR CIBLINAGT M AL p L WET.GR TRechalilf pefaal formul a

(1) propyl ene grou nononers nm
copol yr(rmlltzetiasmsi I@mg)oametzhec@mpeg tticeshefprehentc opodnyrien, &ven nict thempai r ed

in the res i nv on, Suc oner not artlcularly |imted. Exanple
{ her coPSHRET LRI et GELCHR HRHIRG oty i B2 HEa LS LE s Bher such s
(et h) aﬁfl:)dnaﬂé qﬁxtbblr@w)éx@kexﬁdmt byaqr, ytiahivilecosand dfhehé ide@ciar omati c

ethyl eni c unsaturated nmonomer such as styrene-based conmpound jncl udi ng

st yr en82TRPNARR I PPRESIPB B U N7 lP%Iﬂﬁ‘é‘n%’icel%ﬂrﬁ?%%n‘thewpeéﬁfst A& ke,

and vi gylohapitdalgreshased: £ orpaund: omaen@fspe@yidﬁglmlaom&pagé qup such
as (nmeth)allyl sulfonate, styrene sulfonate, a-nethyl styrene sulfonate,

i sopr eRevesUCf TRt and \nhﬁyqilsmmﬂémlmlﬁothépalelrﬁepﬁ)r%ﬁlp*y%%Wb@nlzvéﬁe
sul f onaf g, 1%9%@:85[1%9 Oﬁé/re%vgydrcg?fcyﬁ.ﬁnoe%ibo%gi:é %@g&ﬂ@hsﬁ@;&w QREOPY!)

itaconaf'e, ‘and the Tike; and spersant of
t he presesitlenn\etabilbity polhypee @A) bd ebhrethelr 6me Heompaomerle(a) or copol yner
(B) forned f£on1the nononers (a), and nononer (b) and/or nononmer (c) can be
used. THE @bpo ynmer (B) is consisting of 80%to 99% by nole of the (a) and

1% to 20% bywhe eigferishen (m);u&mMOtaﬂdieln(@)rbb@zstedmrpraeﬁé)ﬁédoysimj e of the

total of the (a), (b), . and (c). Fromthe vie i al ance between
the di Qb%ff%rﬁﬁéﬁ ity ‘%)Qflc(’:‘élf‘éﬁa%w%l@&reb‘b‘ﬁ?tlétﬁ"ﬁd fg“ t(%%tl%l F‘W%ﬂ%‘fla’n ty and
filterabiid)tyads $tadpoyYymdhercoRobydRht (Blvehsidf,efigrdaegtidmtb heweopol ymer
(B), if the content of the (b) and/or _(c) is less than 1% by nole, the
above- HEHtOSoREdLSEPEHOR Hehnetash8eHiEPAPodRd JIFPPES1eRcHCHSAgHIBY ol e,

the stahidiib¥e PanbilMbng BLaPe¥ils 1hnsathdsi 6F 8NLi st 8N RELEANEE and the
like can also be cbtained. Moreover, the dispersant is useful because it
can keep the pH of the dispersion liquid of calcium carbonate within the
strong alkaline range where the growth of bacteria can be inhibited.

Taking advantage of the above-mentioned characterization, the

dispersant for calcium carbonate of the present invention can be
effectively used as dispersing stabilizer of calcium carbonate for
papermaking industry as well as for applications in plastics, rubbers,

paints, inks, adhesives, sealants and the like.

[DCESCRIPTICN OF THE PREFERRED EMBODIMENTS]
[0010]



[ 0015] The production nethods of the polynmer (A) and the copol yner
(B) according to the present invention are not particularly limted and any
of solution polynerization, emulsion polynerization and suspensi on

pol ymeri zati on may be used. Anong these, solution polynerization is
preferred. Exanpl es of solvent for solution polynerization include
water; al cohgl such.as fgt Q@Pﬂ ethanel . d sopropang) : the |ike; ketone
such as acetonréa matehy et hy lgtone é—:j?g T ke; en er asuch as

t et r ahgehafipednn aatdithe |ike; ali phatl ¢ hydrocar bon such as hexane,
heptane, and the ik r, .C hyd rba uch Xyl ene, and
the like; m xrf ut%8 ot %eﬁes%n%}étlon neci( JgensdO e ke, s %8}1 t%iue m xed

sol ventamfoxal xoheold aml wat lerie | anqnheaﬁ@:ryabd: eacﬂihenet‘hmie qnnelf, efxaztaIrEclaB:mi xed

sol vent of i soprqpanol and water, , Ln th i xed sol vent of the

o Conor A e ey Mkont A b gt Gt B Dhs RS o wat or i s
pref er ablarikned Beodianger figtafa 8@ 1hhylaeidd: 90 tandi aemneydrekesaty ¥1kynom 70: 30
to 30:70. If the content ratio of water exceeds 90% by mass, sonme of the

nonomefi Pl A/ 8+ EF W AHESHECFRATIP YR §§o‘i‘5\?€d5111§?éb’n@ dRf avorabl e. On
the ot hgiihand, bE thRe.copt-ent tatip fswater is | ess than 10% by nass, the
al cohol needs to be substitut %) wth water when the resulting mxture is
used as di sp¥rsgnthesghi cletheepnivies agddi 19 onafewedt dmel @fRflracry}¥016]

As rad a r.od t pol ymer (A)
and co%(gad aB&!%ﬁgﬁ& atf:oc%irl‘%:bﬁg %&é ? h%ntrl géertﬁe?% f%vtgng&yl%p%lgx?%e radi cal

pol ynmemn¢tzetrpihnid acid.atZarytomapnd ylsumezda caafdebls etbr theanphlel ltihereof

i ncl udes_wat er-spl ubl e roxi de.cont ai ni ng persul fate such as sodi um

per sul ?%fréy Bt zggieﬁﬁlep‘g?ui%e[réz SW¥oni um persul fate, and the |ike;

hydr opesmxiide such as t-butyl hydroperoxi de, cunene hydroper oxi de,

di i sopropyl benzene hydr operoxj de, p-nentane hydroperOX|de

2, 5- di met hy| Héxdfety agrﬂlilﬁyﬂ?%ipé%% denorery (y) ?CF%lfqlﬁﬁe‘E%W%LRf?Fe“t

hydr operrxde, iaRthddheihdke; handnbydoooeni1Rer @A crand Qicka salybl e
peroxi de containi ng ketone peroxide such as nethyl ethyl ketone peroxide,
and cyejttexdioadkpessriidavinalkyt JPerrticteatsiich Esamfilet tharepf per oxi de,
t-butyl,cugyl Repoxi deendid P '

o e BurE TRy s L T s PEE, Shert)acmyiate, propy)

a, a' buss(uhé betwibeper dgxpyl dﬂdth)@@pybmel hesgelhenyd triveh) adeylaper dryedt er such
as t-b erQ acetate, t bt r | ayr.at e LOXY benzoat e,

di - t - but eytlhgacr éétl sopﬁ?ﬂ}ﬁ a‘]iﬂe%h é gﬁ %rﬁatWC Olﬁe}%ﬂdlr%b&%z%l& per oxy) hexane,

t - but yi@;e:rowyl | (sop)apy)laa; banatee lamd. the I|ke per oxy ketal such as

n- but yl - t X at e, - bi s(t-but e but ane, and
The | Tke: " di SIpE - pattodt o B! GrBshiasyy Tt Bay 46 Lol onbirke. and t ne
like. 2- hydroxﬁmyab@l\éehmw@md3#1@ﬁdir6ﬂ§rpr@9i/yn@retzmdrgmﬁem tiator based on
per oxi de may be used sing or in conbination of two or_ nore types thereof.

Among @ﬂéf%%\&’é%%n@i%%@f%é?@u HeEaF G YRHIK/ BT | ZafPbnmi nid |t8t%q s,

hydr og@ﬁbbg%@gylgge andapelsykfate are preferably used which facilitate the
control of nolecular weight and have | ow deconposition tenperature. [0017]
The anount ofunthdi camepblagmelic aridmrsial tdoateining egrlifonaist oparticul arly

mass, BT ATt LR ATy T1 SReD 0 fo o0 by Ree a0 B O THe Tdt al “mmss. of

al | nmmnﬂ@shmedyét@:yladm/lpt@)ducwthoe}[vhattfee pol ymer (A) or the copol yner

B). If t t..of t di t ti1at t
el |, TS Coh ST b BArGHEFL a1 on kBRI T b r oduced.  On the of her

hand, hénd(henwsageappusniryt heseatid @h@%@@&a; ve, the polynerization
initiator may be left inside the polymer (A) or the copolyner (B) even
after Iﬁ?ﬂ%ﬁel?ﬁfdf&’t‘i’e&rlilyli‘%ryrléaﬁcé‘cé‘fla%‘iOFPIﬁFeor | ead adverse effects on the
per f or p@RAE- %&k?&ﬁ&&ﬁéﬁh«aek%@] acid phosWASH: ! RRAPGLY ML .(A) or the

copol yner (B) uced, an appropriate amount of chain transfer agent
may be added™i%® F}Pfé VF}GWWWZ%@ darParysp ety nobredésiwo cadjuste t4H€ nol ecul ar
vel ght . erampl 63 afe LherGhaid i oshet agenticapabla plyusl ng.d gel ude

sodi um phosphite, sodium hypophosp Ite, sodiumbisulfite, "nercaptoacetic
aci d, eserocaptopsopi onkterabild; @<pnopapeticgkpl-igepdapt aetiandl , t hi ophenol
dodecyk ﬁcaptan t hi ogl ycerol, thiomalic acid, and the like. [0019]

The polynerization tenperature for t he productlon of the polymer (A) or the
copolynmer (B) is preferably in the range from50C to 150C, and nore
preferably from70C to 100C. |If the p6lynerization tenperature is bel ow
50C, the conversion of copolynerization tends to be decreased.



On the other hand, if the polynerization tenperature is higher than 150C,

t he nononer (a) may undergo dinerization reaction or the nononer (b) or

(c) may be thermal |y deconposed. Even the produced polymer (A) or copol ymer
(B) may al so be thermally deconposed. The pol ynerization time is
preferably in the range from3 to 20 hours, and particularly from3 to 10
hours. [0020 i f I [ I ri zation
reaction forhf)er éﬁﬁ%ﬁ)ﬁékﬁlecs%‘g Q;ﬁgﬁé?/i)% %C?Lygﬁléﬁcég%g%vtﬁg? d(Q:g) ygf an

unneut pedfiezedly ahe oreplresdntedast th@%dyonpicegermre rrefier allly 70% to 100% by
nol e, and particularly 90%to 100% by nole, in terns of the acid groups in
t he monOYHI S— Nl i Ok INgpgiyrer@atigesin o r to nmake the
pol ymer i zafi o?ggagti g% procge%%%)r}ﬁgegeousl%?.?“[ Oggl] r(ig The pol yner
(A) and_t he copol yner, (,B). have \Aeitg)ht-avergﬁte nol ecul ar wei ght %MI\Q (as
measur &tf g9© FmBatiSoRY CIP Bt Ol ApAY Wt APy Beryl TEYathd Yas™t he

st andapg p&@Eﬁ@@cgﬁo@t 2 Ul Hyir dged00tdn 02021080, gatg Hi@f eradleyc4x00 to
8,000. If the weight-average nol ecul ar weight (Mv) is | ess than 2,000, the
absor bt § % tealeibes @ar Hdwate dMct A Hyéht PUFBUGEd? @nlthe ot her hand,
if Mvis norg fhan. 10000 okheCabajdm cabgnate Pafli ¢l esealephonded
(crosslinked) and the viscosity 1ncrease of "the cal cium carbonate slurry
wit h atfee irengafged. 100 to 2, 00Thandurasubegfenebfhti s ddstyridmtlieon Cv@IVn) whi ch
isaratlo My to .M. referably 2.7 or, | e .prefer 2.5 or

| ess, ggﬁ%o {ﬁng];d%)iagﬁygartleylré%}fgg}? piee%s .txf'fgﬁ{}ﬁ/?ﬁh fggﬁ%?gi)t hlgnsﬁo.%ﬁglt%e cont ent
of | owgmduecul ar - wei ght conponents having | ow absorbability to cal cium

car bongﬁf \ﬁvith age is increased and the content of high-nol ecul ar-wei ght
compon Slwhi ch cause bondi ng (crosslinking) of the cal cium carbonate
particles isotmergaspdrs aRg 4 Ve SERSLINeriBed ea3Seordf abhgicCptsicBl&Ar bonat e
slurry with age is easily caused, being unfavorable. [0022] The

(et h) §eriyEi EORRLFT o By Rretots AT Tae cioy Bg%gxfaéerfthénﬁ?f%sl@ﬁt PRSeRERGIE can be
obt ai ned Ry 508 1EA14:QW NGyiBY NOBhearfhi & Bk EFPUALT Qfest BRI gaNiaGSQ) vent from
the solution containing the polynmer (A or the copolyner (B) obtained in

t he abeWwlsroeedgreidgyedinopphemsion, asy detilreidentdat Norethgtyl ng or ot her
oper at i a e r.b i€ I it f e nononer
(5 Forfh T AonRRaeas s s°H0R ikl e W 8 b O el ROREEY Dot c
conpousd-tand sineenofpeeed epmpotie thel udongn stfyrenes abtmandhiy t hstivsemat eirglol ubl e.

The basic compound for neutral jzation is _ammoni.a or. .organi ¢_an ne.

The nebTTEPT2 AbBRYY & BETFor Rt TP (Gt TBadt on Bt ERERARtNd sel ect ed
from t beu@nedp moatsdrs hefithgobuBivmatd ayjratsl «achadd qmath)Re1eD stihadna28% t 0 80%
by nole, and é)r eferably 30%to 50% by nole of the car box%l,nlaﬂr oups in the
unit f oM Re" HoROHET %Hﬁet%lc%%{%rﬁ YIS 5 a1 SCPF BT UE er V-ithen the
neut r akbARhE 0fMiirsnP&Y, T fdRg a80,1bRAH20%d G uBEa%RY, NBl-enhpf1 1hexcar boxyl
groups in the structural unit .(aé is converted into free acid group,

di sper SaMMATRANRIRGY S0 TehasBerisdPrsuhf oRFRPYAX cCElacemtteef RREENBT LISEHpr essi ng
pH | ower i ng.fpn.cal ci um carbonate slurry. | f necessary, ammoni a and
pl ural organic am nes nmay be used. Basic conpounds other than the organic
am ne heY143e used in conbination therewith as long as the properties of the
resul ti ng copol r..are. n i ired. . The dj [ sant | so be
bt ai ned_ by FrxtRe SaPEnla A BB s Rt Ry yRER R SR P

copol ymem B nwinbie:anap i posalvireaqUieotisrreal titdronh®moargars ¢z gmané sal t

aqueous solutiqn o A) and/or (B), .and, jf npecessar ol ution wherein
(%) Candrrer B e et Parsea G CH: dRotiest- UAS) CoRaMItN 17 t he

neut r akbZAkt Oy bat 3o as #rspyimed abeve. (H0823]1% to 203 b nbhe 43 esent
invention, if the ratio of the amoniumsalt or organic amne salt in the
pol ymertPX APdArrd/tBe tHePRI[[BoPY e (B) Tetefdr Fiyy tPBagé’f( Rt hpacr Pic

aci d- based cf COrpal ¥RBI viieRpt N8 sPE£SLBE 1R 4,RB) @XCELHR 80901ty of

dispersibility is deteriorated and is therefore unfavorable. It is also

i ndust FREdilg earoavatalhe the sépns 16¥, ddoidind agdsilitemitiletotdfesliimyd, if

the ratjo | an % supp i ffe of -t ing for

cal ci u%%gpg%i atg ESEPurl?@ﬁ%?%ﬂgige%s%%?I?E%l@%e%nﬁé)i’sLtf h%r%egc?lréggﬁﬁ#avor abl e.
the (b) and/or (¢} is less than 1% by mole, the above-mentioned balance

cannot be cobtained and if it exceeds 80% by mole, the stability of the

7



Moreover, if the neutralizing ratio of the acid group in the (neth)acrylic
aci d-based (co)polynmer is less than 20% pH of the cal cium carbonate slurry
i medi ately after grinding is | owered and suppressing effect of the pH

| owering for cal ciumcarbonate slurry as nmenti oned above with age is
weakened, being unfavorable. I'n addition, the dispersant of the
presen e A t i onpound be used in such a way that
the p EL#Hg gglggr%ﬁggéég§gcﬂﬁ%V§%§5§?gthe pH of higher than 6.0, the
properﬁ@@@]of the dispersion liquid slurry such as fluidity, filterability,

and the like_are insuffic The SICC ou usedln
fha bresent T BrpREibh Sebfites LEOGH permer i B W3R S RIURANNG, Lo

i ncl udescpeiingrty aid @eeséﬁcmmnoxamreenmdattercmmlw amuned and any
Exanpl es of the pri rnar}r/I am ne and secondar}é am.ne include aliphatic am ne

such aSt|WerH R R%W PHAY RPUAPIRN PHEEE R A" 1210 SePRat Bon at ons

i ncl udpag et I cAMaRehe elsBY|  AMIME théds)Ubylutabh 11 yRstivhe M Re, dodecyl

am ne, dinmethyl am ne, diethyl amne, dibutyl am ne, dioctyl am ne,

di QOdeEﬁfeéﬁ? , and the |ike as well as al kanol am ne such as nonoet hanol
am ne, di et hangl,;am e o}[%% tLAG bbKRiohR oqwg@ﬂzlsﬂ&p%neméam&% such as

et hyl ene diamn di etﬁ ene triam ne, tr| ethylene tetram ne, tetraethyl ene
pent armhe:-hoénwcﬂ'lhes Imekeandeethﬁap&veisopr@mQér mﬁpmmdsk%udchtw &yl at ed

pr OdUCt ace%gllleene XI de aq.d etdneandncf ri],ﬁe &g %ﬂgr tsm%h é The
tertlary am ne i nc 1% rary ’am ne an Uaeternary afoni um sal t s

t her eotetnhhatnethrby, quatt&fenll}‘!]ail emprﬁxadfrpiyelmccﬂrbbﬂaesdceras aeyar@y ne include

allphatlc am ne sucha trinethyl trieth r | . ethyl
o b OSED et iy B ORI e R EolE BTG F i gF b LBy (ROTT i

al i cyckh€ 1amnenistieh: as et dirpboyds;obhdlidhe, 1ieet DybRy thetd dinnged N- et hyl
pi peridi ne, N-ethyl piperidine, and the |ike; aronmatic_am ne such as

N, N- di Fet¥epr ahiplrohel ARNWaEeX Hyl Prafierehke - aNg PHRe Preeragle el rixes

quat er Bay NP NYR SRt S B8k +dese conpounds obtained by quaternization

usi ng di al kyl carbonate or other quaternizing agents; and the |ike. The
basi ¢ conpouhd ths piretleralyept origaht @lamhole anheEaase thATBHI 180 Ilfﬁé;éos‘w ong
pungen r r r.ab giin I one

Parti c&?%% Of'\& erregg?st%rrtoq%%ée né&l%g% ne bgr(l:gcﬁlge |t%hasé§r?/ess 0 or and is
envir omm&‘m,ahﬂlq/ mbre endlﬁeyrab[lQO%]n 70:30 to B0afpl esf dfhet chcaltenhezatbasufc
conpounds ca abl e eutralizing acid gr acryllc aci d
copol yH&res ﬁgﬁfﬁl@ %{“kgylmaﬁgf asfonﬁyaﬁ rLE'edI&?mgl%f( n%nd art ﬁé W%g% "RV droxi de,
and t heeddike. didseladdabéimptataviosalreal enabhy dthéhlmm:l, sigdichemcopod@ssi um - or
the like. The alkaljne-earth nmetal is preferabl % cal ci.um magne5| um

bar i unFalo® Pheatekels HRESdNEBNYGURISRay BE F5EFLiHRgES O Pfi xture of two
or oI gubIHIRSLRYi B WM& ARG Eé‘ﬁﬁ%mi@cﬁkﬁﬁﬂé’l!ﬁ”@éﬁdﬁs IS spadsahepl arly

preferred. However, the use of alkali netal hydroxide or
al kal i H@%K@W%Faﬂddhw?@%l gestarbhetdABl d be avoi ded because it leads to
the pH b@lvgqu ng of the dispersion liquid slurry. [0026] The

dlspersant of the present invention exhibits excellent effects for
i norgani ¢ pi gvertl;cof pphma'rémia:ohyi@aﬂi@twf@artb@nar@uﬁh@ afiotirt of the
di sper sa

t to ed | I an 10% by mass,
prefer 5D 3</me1rr 8%1 SH‘35%90P?I§’“§§%§J§? %ﬁ{s:%r m Opzii:rg pre t>[ lg%ﬁ)gnﬁ%a 1% to 3% by
nmass basedida tdue camponimeofi zgaloei nmnitoathon:@mﬁonmheseﬂ sper@anbecﬁannot
exhi bi t Spﬁl sf.act 0£y dl(]js er si on efL‘%‘j in an anount, of | ess an 0.01% b
mass. & DIEPT hARddss "Ry ff Bvsratt eCOPBaﬂélggt%egSB §r sant |n an
anount s6én gkesdBimt aRuldebypdmssi wbpeasisaatd, b@m@tsldnopé@@dfa@ t hed

viscosity increasing of the dispersion |iquid. The di spersion
i qui d=B% 1d&fcinyArenipsHMe uph ashée- }fijrtéféeli*bfdrioﬂ%ﬁ‘tlii%n PFet%erably has a pH of

8.0 or h?a&g@bxﬂdte the s dﬁ/li}%ﬁetlﬂﬁﬂo &mg@w@n&@&kaa@cfwrbgeﬁﬁd@me

likely to growin the slurry, causing the rel ease of unpleasant odor and
r educi AgeParturihpees € herddbfdraverexigicef brlabl & teRrimetdysowy Lhi gher .

hydroperoxide, and the like; and hydrogen peroxide: and oil-soluble
peroxide containing ketone peroxide such as methyl ethyl ketone peroxide,

and cyclohexanone peroxide; dialkyl peroxide such as di-t-butyl peroxide,

8



[ 0027] Exanpl es of the cal ci um carbonate used in the present

i nvention include precipitated cal cium carbonate, colloidal calcium
carbonate, ground cal cium carbonate, and the |ike. G ound cal ci um carbonate
is preferred in ternms of cost and ot her reasons. Wen ground cal ci um
carbonate coarsely ground wth about 400 to 40 nesh (having the size of

about Q.04 .m0, e, 81 4564 pdeLE QL mances of the dispersant for

4 g}ga
cal ci um cafbonate of {he present 1nvention are maxi m zed. [0028]
The di sperbantt-ohtiiverprivsendiisnvemyilbenzexhi bits excellent effects also as

di spersant . for._ i nor.ganic . .part..cl h sili articl rjpa
parti cT'es (l:sé{tl E%Q%l |ea%xyﬂaflt<|51c Sggﬁso,p%gﬁﬁxrﬁ% %é apnzifr 'E? ?%ﬁelgﬂ,g’ g)ﬁgg}%%%ﬁr ke, in
addi t i st asth@uapeeoreniceone] dHspelsanikyf ruraber gabitgylpegmant . [ 0029]
In general, siljca dispersion liguid is used for applications related to
o or MERHG E Ao GRIIG ST aisPP OS5 s o WP EaT it PEIZd. chen cal
mechanp&xyPiddasBj NG b(hERr8af iebprdief efdr@dnite, asnd EVE"Dikef GR30kyCWP is a
t echni que enpl oyed for snoot hing wafer surface and the like in the

manuf ab®%fli A Re et B4 A RdtYOPSERYY cEsleT@ker ei n a pol i shing pad is

adhered 1.9:3 QL0 PlALeR, bhe SWrinace ofadhe.pokishingnpad is soaked
w th abrasive agent and the wafer surface to bé polished is pressed agai nst

t he pofiikshizagl peapwinie, Tarwhthe Hékpolandhirry lpkaten is rotated with pressure
applied thergeto that. an , face i I d are
removed by n@%:%gﬁ?xgeaﬁneﬁllogﬁxo%ﬁgg%ﬁg% q:é&a lrogls??/letqggﬁr It%%%é%tr}?rlps t her eby
flattepemgitihenayubd aced Rngtiyicirsiobicabiedtiby i spersi ngresitypea particles or

ceria arrtei |l e vvit@hth use O%' di sper sant arrg.g own, as abrtasiye agent for
Chis CNEePO03Hns the SEoygaRnih Elsdr et T uri-or POIVIEA-Parti ol es i
produceghtibberdi sp@fcska pdrbgided ahd Herefiefaabl yrdipedfdrapan w@eauntichf 0.01 to
2.0 pa%ts, 1b¥ wei ght as slol ifd clontiant wb?shgcdagg h1‘_21(‘);8 par égcotr)nyogxi/egi%gt of the
silica :ﬁ%ﬁtl %tfee§_e control of molecular welg e}

temperature.

[0017]

The amount of radical polymerization initiastor used is not

particularly limited. The usage amount i1s preferably in the range from

0.10% to 15% by mass, and particularly from 0.1% to 5% by mass based on

the total mass of all moncmers used for the production of the polymer (A)

or the copolymer (B). If the usage amount of the radical peolymerization

initiator is too small, the conversion of pelymerization tends to be

reduced. On the other hand, if the usage amount thereof is excessive, the

polymerization initiator may be left inside the polymer (A) or the

copolymer (B) even after polymerization, to reduce stability or lead

adverse effects on the performance as dispersant.

[0018]

When the polymer (A) or the copolymer (B) is produced, an

appropriate amount of chain transfer agent may be added to the

polymerization system in order to adjust the molecular weight. Examples

of the chain transfer agent capable of using include sodium phosphite,

sodium hypophosphite, sodium bisulfite, mercapteoacetic acid,

mercaptopropionic acid, Z2-propanetiol, 2-mercaptoethancl, thiophenol,

dodecyl mercaptan, thioglycerol, thiomalic acid, and the like.

[0019]



[ 0032] The average size of the silica particles can be
appropriately set according to the intended use. In the case of using as
abrasive for CWP, the average size is preferably in the range from0.005 to
0.5 um In the case where the average size is 0.005 pmor greater, when the
di spersion liquid is used in the CMP process, |arge polishing rate can be
obtai ned. On:flgqelhss hand, (4hen.the averags Sias s Or andpdynesal | er,
the precipitation o fe particles can be suppresseé) amount of
the silidlc@rpain |ccb@@me£) e ¢hm¢géelraib§yprreftéeamnye|fromh@O?CangelFfOf@m 0.1%to
50%by i_ght ba o]y Q|I i In . th S ere_the content
’s 0. 155 m%ﬁ%rpe“e .Y % m?fcp% hieocbdl spg?s%np?} e s‘:"ﬁ\g; PP The awp
processs Heabgesqﬁal, i SHai B@wfea‘sﬁorﬁalﬂ @@o@b‘h@dlﬂé’dlonojerﬁdasetotﬂmetiedflaeladedWhen t he
content is 50% or |ess by we t he aggregation of the tfjh'd .can be
suppr eSRede PHUERT A thett ﬁg}mﬁﬁaamc? rf &F%Bé‘fﬁsnlarPHng s gd for

appl i cahd @Rsoh&d ak pehal/OuRihadl dimgaszRubh fsapgi rabal st Sond@s GANSHT S,
optical material, and CVP. [0034] When di spersant I|qU| d of ceria

parti clieks may %6&@@@&%%@@%’3@& siESAN | FguPEPISeP PR BFbIy) (REed in an
amount .6f,1001 &9 2aP aP& &3 @fyerwgigp(de@anp%ggad content based on 100 parts

by wei ght of the ceria particles. 35] The average size of the
ceria partl clless p@émnetxezatp@mopmeauelgre%rahé@cm dhagranget frem At'end@d use. In

the cage of Usi %gaﬁs%uggﬁggif\égﬁn%o%o%m#hse average size is preferably in

t he range from ‘t he case where the average size
is 0.0locapmjor greater, when the dispersion liquid is used in the CW

| | t b d, wh th
Doy aoe o1 oo e ) S R iR A SR e A | ol e can®

be suppr&sSefly the polymer (A) or the copolymer (B) at an unneutralized ratio

of at least 40% by mole, more preferably 70% to 100% by mole, and
particularly 20% to 100% by mole, in terms of the acid groups in the
moncmers (a} prior to and during polymerization in order to make the
polymerization reaction proceed homogenecusly.

[0021]

The polymer (A} and the copolymer (B) have weight-average
molecular weight {Mw) (as measured by Gel Permeation Chromatography with
polyacrylic acid as the standard substance) of usually 2,000 to 10,000,
and preferably 4,000 to 8,000. If the weight-average molecular weight
(Mw) is less than 2,000, the absorbability to calcium carbonate with age
is reduced. On the other hand, if Mw i1s more than 10,000, the calcium
carbonate particles are bonded {crosslinked) and the viscosity increase
of the calcium carbonate slurry with age is caused.

The molecular weight distribution (Mw/Mn) which is a ratic of Mw
to Mn is preferably 2.7 or less, more preferably 2.5 or less, and
particulariy 2.4 or less. If Mw/Mn is more than 2.7, the content of low-
molecular-weight components having low absorbability to calcium carbonate
with age is increased and the content of high-molecular-weight components
which cause bonding (crosslinking) cof the calcium carbonate particles is
increased, and the viscosity increase of the calcium carbonate slurry
with age is easily caused, being unfavorable.

[0022]
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The amount of the ceria particles to be charged is preferably in the range
fromO0.1%to 50% by wei ght based on the dispersion liquid. In the case
where the content is 0.1% or nore by weight, when the dispersion liquid is
used in the CVWP process, |large polishing rate can be obtai ned. On the other
hand, when the content is 50% or |ess by weight, the aggregation of the
particles ¢ d 1) di i liquidis
used for app |e23{n‘f§%ﬁ§¥%%§t (e(ffi)?)gj%}g{fﬁe?%latﬁi ﬁaﬂr#e% ﬁﬁo#lﬁﬁoﬁégé%bri Cs,

pai nt singptigalcandtee bt ingddox ehanicd lowirgr nathod. 00374r removal of When

di spersant .l iquid of al umna particles is_prgduced, the dispersion liquid
s br ot by e85 e RE ot GOt T805 TS A HS b el GHE s sol @
cont entofraseer aB) 140 apaéd Snbyharebghi podcddiee adyuai s1a 1 pat fdn¢ | €suuf 0038]

The average_size of the alun na?ﬁarti_cl es can be appropriately set

accor diH 6218 | HRAeY Q5T Theradversige S§Fest 'piru% PEBPXYG the range

from Ogfdut n 348 BBt from the meRbhdNgal eV ekage1ze (Bf okhenal um na
partlc?es to 0.01 pmor greater brings an advantage in ternms of cost. On
t he ot AeRolnEwd, (Bweie Bevtade3ed vl baateFouRrHY AMURTALPELTE edthavi ng

the avepage size.i $1% Ghidp 9L “%tg@{_ls%rlybfeer am cs excellent in high toughness
T

can be obtal ned. he amount” of the alumina particles to be charged
i s preferabl $hd bashe crapyaedf fomMmaQ9atloz85%bis waingfhta paswdanir ahene.

; ) A . .
di sper si on lJI'k%UInngtrla itzan:e o5dpE \é@ cgr%esihv?it O? Lhst on‘e"ob/gsq&: CO r%u.ﬁtf wel ght’
when ceram cs 1S produced usi n& alumna particles, ceramcs excellent in
di nensk@recaed Hratytieagrde abhdisnesy oPnadrveiotdrer ohmnde dawinkhe case where

the coptent |s 85%aqr |ess by wejght, the yjscosi f _the_dispersion
i qui d*"i fob@ﬁ gw"g&aﬁﬂi Pﬁ%fedfﬁégwgﬁo‘ﬁ’ |5|}Sa Ydm‘&%% Oget*éea§r”‘§?ﬁ’i§f$nd| ed.
[ 0039] groups in theSRERSERh khélWodotant(@l nishgo@dldtitdanparddiel esmpr epar ed
using the dispersant of the present invention can be used for various

appl i cBETtERS: YhanpEiet newrEL L2 Hiiopets PERTITEHI TP £B7T R UFRSPBIrIECter ani cs

can beyfavarabl ¥ ¥68Gcups in the EPFudili®af AEYO0i9: ARRLLEALON, L L@EAM C Taw
powders ot her than alum na can be used in compination therewth. As

cer am ec¥hw pomdeisereaor faning ponticé spemibbeliyseed eEahshé ¢ifereoit
ot ol | P REr BT e P e R Py b Sk o IR By TN T de such as
al um num ni trf decesddryc omohta iadd, plamdl tdheahi K epnicer bondiceuserch Besical ci um
Car DOl B L CA0NAL, A LTS L DALUM LA AN the [T ke,
[ EXAMPEES]PY 004 g
therewith as long as the properties of the resulting copolymer are not
impaired.
The dispersant can also be obtained by mixing an adqueous soclution
of the polymer (&) and/or the copolymer (B) with ammcnium salt agqueous
solution or organic amine salt aqueous solution of {A) and/or (B), and,
if necessary, a solution wherein (A) and/or (B) is neutralized with
another basic compound in the neutralization ratic as described above.
100233
In the present invention, if the ratio of the ammonium salt or
organic amine salt in the polymer (A) and/or the copolymer (B} (referred
to as (meth)acrylic acid-based (co)polymer in the present invention)
exceeds 80%, dispersibility is detericrated and is therefore unfavorable.
It is also industrially unfavorable in terms of odor and cost. On the
other hand, if the ratio is less than 20%, the suppressing effect of the

pH lowering for calcium carbonate slurry with age is weakened and is

therefore unfavorable.
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Hereinafter, the present invention is nore specifically explained with
Exanpl es. The present invention is no way limted to the foll ow ng

Exanpl es. In the foll owi ng exanples, "% and "part(s)" mean "% by
mass" and "part(s) by nass". In the foll ow ng exanpl es, neasurenents
of wei ght-average nol ecul ar wei ght (Myv) and nunber-average nol ecul ar wei ght
(M) for the%ér%%%hﬁ AGEVCy, &ér%;l%% d. (&) 89'%@%&&%@"%“&&' ons for
di spersion charactéristic of calciu carponat e were in accordance with
t he nettod)desddibed dbiedew. (§0@41ndrl]ls Weisghthaavetaget nil esal@icive ght (Mn)

and nunber - average nmol ecul ar. wei_ght (). of, th)acrylic acid-based

(o) porgsrate SHE et sPELR RSP i it ngatT o BALCHT GBS as

descri begkdaeb ownbyorexbii@ahingp:t hel dinkt Braehyld elactd=based: ¢:ee) gedvener from
the neutralized solution and adjusting the concentration to 0.4 wt/vol % was
i nj ect BHR 898 olsutPRkePERr é’@lﬁ%l%ﬁﬁ‘éo@ﬁgﬁi i ed from Tosoh Corporation, "TSKgel
G3000PVKL - T,SKgel + GAOOQRWKL spe- ISKO): GROQOPIKL" ; {raehohasqthes! engt h of
300 mm and the internal size of 7.8 connected in series] at a colum

t enper baice cofpo8EE beAnsed dansudhbafvayr that Ghe gl 6f ©O18 NRERT aifd 0. 1M
phosphor,i. id sl.sti-ng. Tl f e Jdi - .36.3 g of
DN phosprar B ooyt st Blp 1o P Rall B, 1764 0 of Herant zed

wat er) liqwes $hemypasseds thoodigly, t hielteodlimisy atand filecowikatageof 0.8 m/mn
and the %\A‘jﬁl ghx -average nol ecul ar wei ght (Md) and nunber-average nol ecul ar
wei ght “EWH 61" he (meth)acrylic aci d-based (co)pol yner were nmeasured using
gel peroeati on chromat ography (GPC) net hod of aqueous system wherein
conponent s absorbed to the colums were el uted. The wei ght - aver age

nol ecul ar weFRFhPAEMNF BRI AUNST 12ViErabe B ediFar Re i §H™ M “her e

cal cul gt&ehibBYartiRe. PrBs Wrgatfd offhd BhatiRB SHMIMeS HSha0 .seddndde dngher ence
subst ance, sodium pol yacrylates (w th a nol ecul ar wei ght of 9,000, 000,

5, 550, 60D, teItiy, UG- 440, 000, 131, 200, 70,900 and 2, 400, supplied from
Aneri can Pol 4 i L.ght s aver | ecul ar wei ght
(Mw), numergﬁg%%@nﬁggﬁﬁé&mﬁ?gﬁi \A??th)écﬁ%aqgeg%\ﬁt%o%%ﬁgcul ar wei ght
(Mp) welwhenbnwrmif@G42h ad 2pwdi speylsingne dhater rekysoircupfwithl titand&ar bonat e
[ 2-a] Wt grindin f_.groun al.cium car bonate g 0 oarsely

gr oundcaélFbéj%n -l %?ca'%d%é% 8%%13( eami\%e.’AeghLﬁqaﬁml?eziﬁrr%ustﬁ/lr%@%ﬁbe?cftﬁ/o or |ess,
and 106mires hdsdeelytuiin90%ieethyir enimandfettly/Uradnby denugl @aliwd,um Co., Ltd.

and 2, 970 of .alum.na beads (average size 1.0 ; the diumto be ground)
ter e | BT RS p PTG Wi Re (UATER Ta S AT G ARG LR SETur od by
| gar ashi rnk@ihdfoK arffie] REeLhide AUl ahi? e aquepUsHos Pl Ak Déneof
(nmeth)acrylic acid-based (co%fgiol ynmer prepared by Production Exanples

descr i Bet/HérdwirR s 8ERYIGNE Hélaai 8pre P4 HY 1ARR Hitn@™ Wiy nTF 1R 20 content of

the (meth)achy! }t@t%tﬁy%%eger(t%%lﬂ@,l ¥RBI ek N, 0adB%byvdegschased on 900 g

of the weight of the ground cal cium carbonate. Distillated water was added

t her et eomency rsogh disc al vlared ayednalt-c adkiieny wiidh adsectormdenthatl i of
g.rounda&glt%umr]]&z_ir bonat e being 75% by mass was prepared inside the

di spersing machine. Then, wet grinding was carried out for 50 m nutes by
rotating theTsd itertigybsice dicltubes diesperyi Agineaehd nEaatrrary otEhom speed
of 1, Ogghéépg%egégg4gﬂtained by quaternizaticn. Examples of the tertiary amine
include aliphatic amine such as trimethyl amine, triethyl amine,

isopropyl ethyl amine, octyl dimethyl amine, dodecyl dimethyl amine, and

the like; alicyclic aming such as N-methyl pyrrolidine,

N-ethylpyrrolidine, N-methyl piperidine, N-ethyl piperidine, and the

like; arcmatic amine such as N,N-dimethyl aniline, N,N-diethyl aniline,

and the like, as well as quaternary ammonium salts of these compounds

obtained by cquaternization using dialkyl carbonate or other guaternizing
agents; and the like.

The basic compound is preferably organic amine, because ammonia

12



[2-h] Fluidity of ground cal cium carbonate slurry during wet grinding

The fluidity of the ground cal cium carbonate slurry during the wet grinding
in the above [2-a] was evaluated in accordance with the follow ng criteria.
1: There was no material adhering to the stirring bl ade of the dispersing
machine fromthe early to the late stages of grinding. Fluidity was
extrengl xcel |l ent . 2: Litt erl . eri he
ot rr i e SENE Herbrageriny T o erd e P R ke st ages
of griadimeg. HRktidilbylwasegoodd is monoethaBolahise grickisant mwoleats of

materi al was adhering to the stirring blade of the dispersing machine from
the eaPfs” F‘Bdtlt‘?eei“éltrgn@‘?%@égyoﬁna?ﬁhrﬁi ng (particularly at the early stage).

Fl ui di tyoowmas inferior (the fluidity at the early stage of grinding was
particularly poor). [0044] [2-c]. Average size of ground calcium carbonate

particles i nE¥BUAY HaFed hearBenat @ ePHicrycarRR g rbuRt iCal £+ £ bonat e

slurry,ont 388 ; RY:- e im@iH) BAENG ol Boid BE-ARAYE inl1@de wag.di ppensed in a

| arge anmount of deionized water to obtain appropriate |ight scattering

i nt enshygroxide nglkdld ndrepansiemlaBydroghdp| and the hiker agéesiFelsfmethe ground
cal ci ug t artjcl in t d | ym.carpon r S

det er m%ﬁe%%ﬁ%&% glgtg%h‘g"l f(:é f% Fg%h gﬁ?%%gﬁ?’ero ?%@pg%(?'cl g%s ?g}ga%}lgtér%%}g?l on
anal yzsetdll As Q3@ Teramuf adicimed rbynddORnBAdrtidn, [0004E] 1fiRsd]THeskt erability of
ground cal ci (gm carpbonat e sl uiry . Thfe veqntoirr e amunt (I)nfa theugeré)und

cal ci ufTESPBRARE 25 WPFY TREFUATNGEHES al Ui R & B2 Ts t8BT R RE Py Wt

gri ndi Bgorigh théie:, abayiemn| Rydabx s idsedtasumrSancEermdi.ch was poured evenly
into cylindrical filtration device (the diameter of the filtrating part: 25

cm) with filHerVEFotRenatA R 206 VESTRL duiEE* 19 PEIY <2 At S ¢ T e e 5

M nut eg,fMas BaS38He SHBGEd heatdibbhald-ansaas sdakt ed.chbhsy agwsthg(sni t: g)
of the slurry filtered was neasured to evaluate filterability in accordance

wi th t hee fddEPaNGiing iauidrylarry. 1: At |east 40% by nmass of the sanple
passed[g&r ugh the filter cloth. Filterability was extrenely excellent.

2: At l'east 30% and | ess than 40% by mass of the sanple passed through the
filter clothThdidispersbnt idly tivaprexerd laygntion exhibity e@pdhlehegyfettn 30% by

Inﬁ‘fszr ?%?é hl%m%gaa 1|cepipg?‘nser31€ ,d otfhlgé)rl{qguiahr%yf (i::alll:[ce:f_lrm CéaQ:E)Qnatléi. ! tT%{a aﬁﬂoluhwr: Yo£NaS
the dispersant toc be used is usually in the range from 0.01% to 10% by
mass, preferably from C.05% to 5% by mass, and particularly from 0.1% to
3% by mass based on the amount of calcium carbonate. The dispersant
cannot exhibit satisfactory dispersion effect in an amount of less than
0.01% by mass. On the other hand, it is also unfavorable to use the
dispersant in an amount of greater than 10% by mass, because it tends to
lead to the viscosity increasing of the dispersion liquid.

The dispersion liquid of calcium carbonate of the present
invention preferably has a pH of 8.0 or higher. If the pH is lower than
8.0, unwanted bacteria are more likely to grow in the slurry, causing the
release of unpleasant odor and reducing performances thereof. More
preferable pH is 9.5 or higher.

[0027]

Examples of the calcium carbonate used in the present invention
include precipitated calcium carbonate, colloidal calcium carbonate,
ground calcium carbenate, and the I1ike. Ground calcium carbonate is
preferred in terms of cost and other reasons. When ground calcium

carbonate coarsely ground with about 400 to 40 mesh (having the size of
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[0046] [2-e] Stability of ground cal cium carbonate slurry with age

The filtered product that passed through the filter cloth having 200 ME
obtained in the above [2-d] was used as a sanple. |If the sanple was found
to have a concentration of ground cal cium carbonate of nore than 75% by
mass, it was diluted with distilled water to adjust the concentration of
ground,Gal.Ch UM Gar ga%%)oig%éégy.ﬂéﬁ%?magggs APk @d\ﬂ@}%ertsgﬁ@ #ft standing
at a tenperature o 5C and the Tnitial viscosity of the ground cal ci um
car bonateifinnerdrattel ypraftcepreseat sanpheiamsrprepaned)- and that of 7 days
after i@oz s allowed to be left standing were neasured by BMtype

Vi scom@ er ‘manuf actured by TOKYO KEIKI I NC. at a tenperature of 25C, using
a rotor #3 orhadieparsafd (ft biee mebeent#Invas ius edhwhiors bheivkscagifeyr=of t he
sanpl e was not, nore than 1,000 nPa-s and the rotor, #4 was _ ,used when the

vi scosft5P 8F HESEY EPNaSC1IB06 RY 100 SHEh 2§) SHt 4 1?“'J'dv‘tté\'l:feosr‘i speed of 60
rpm [ Q044 phPrifche pH RF i@ Qe GRIrel 4IBsG ArPIRAREE Shrbidles, and the Theesl urry
prepared in the above [2-e] having a concentration of ground cal cium

car bonak %6 t78o4 By heasRONRaBedeBCA SHLEPRERRE ef0T) £ROTHAPLT AP val ue

(i dnedigéehy after the sanple was prepared) and pH value of 7 days after it
was allowed to be |eft standing were neasured using a pH neter "D 12"

manuf act ur edlhyeHORIBAsLtiga firparsict éigiial és tusedt enpepriigeéiwgs regul at ed

to 25C val 1.0n i cco it h 0l_];ow criteria.
17 Bor FEBefE APRRR TRPRRRR SRS Pl oG oL

pr epar eny chadiddlengitanatale pofishidaytheabteritet, waseatddowe chst BCHE) | ef t

st andi ?g %ﬁre 9.5 or greater. 2: Both of the initial pH val ue

(11 medi i y after the sanple was prepared) and the pH value of 7 days
after it wasca liewedckBnhgiel &gl osbandirngnisehend ehesyr Jubfade0848]chPr oduct i on
Exanple 1 (Production of (nmeth)acrylic acid-based copolyner (B-1)) (1)A

f our - néthe fraske RaRCRAMYET WSt 1E §SB CPIRSEEr 8pYiceal ¢hRdTI™mAd 138.0 g
of dei gnj Zednyal-aris FhRe tRIMPETALBE Esiabhg iR teAN@RL siFatd& f bASK was
increased to C while stirring at revolution speed of 200 rpm After the
t enper BeLirsdippgiadels keakeh gkt ebapaiveonstrdnand hg7vafesf srmeni itnPper sul f at e
and 4. ; ei.oni.zed r - : d fyam:1_ m nute
Fher eap P . o o E B coner s T haPor 552 g of
acryl i plawindis ¥pt8gedivibutpyksaoey kptle cdnithed4t 6 goothadepmnivrwgs wat re (314. 6
g in tot and pol ymeri-zation initiator .agqueous._sol.uti.on consi.sting of
A i T e e S TR e e

t ot al ) avergveants contiufpoushyrsyppliednovernhé howass. After the conpl etion
of the continuous su%ﬁlﬁ the m xture was |eft keef%%aat a tenperature of

78C for 1.5 RBUFSLE POAIIR% LY fOISPERRRIby - HEPNF Lo nt5 13t he i nsi de
t enper gh i@ 1¥@SsikAWe L dsd @ 58Gpe9fhtT8re known as abrasive agent for this
CMP.
[0031]

When dispersant ligquid of silica particles is produced, the
dispersion liquid is preferably used in an amount of 0.01 to 2.0 parts by
weight as solid content based on 100 parts by weight of the silica
particles.

[0032]

The average size of the silica particles can be apgpropriately set
according to the intended use. In the case of using as abrasive for CMP,
the average size is preferably in the range from 0.005 to 0.5 um.

In the case where the average size is 0.005 um or greater, when
the dispersion liquid is used in the CMP process, large polishing rate

can be obtained. ©On the other hand, when the average size is 0.5 pm or
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of the reaction solution was extracted and anal yzed by gas chromat ogr aphy.
Unreacted acryl acid and butyl acrylate were not detected. (2) After
that, the pressure inside the flask was controlled at 80 mrHg by neans of a
pressure control device and a vacuum punp to distill isopropyl alcohol
conti nuously. The same anmount of deionized water as |ost via azeotrope
formed,_ w-th i r : I t I 9] (3
Subseqaégénltlgfl', '?%e&(eéé:lﬁf)g%aﬁqpﬁ Otf\rqgﬁ? Ié}%gggc(l(e %e{: g%r%ﬁii&ge%%%- based copol yner,
referred to @ 'aBedlt hérwienaftier) pards cheattedeatchardegipe aetemodly IH5C f or
45 m nut es _and wei d.. And, t.hen, K the _anmount of (neth)acrylic-based

copol ym&r 9% ﬁéoﬁggﬁédtoaggéo?}’s w%%ﬁhgtt P%%e#\ﬁ% t%rné?aéshus e ;l@aééﬁngg t% e

measur €tk agbsnherdeinentaegnnaiL 0 . s radsed bl orgiyRpamBearthaqiiemasssal ut i on
with a solid concentration (content of B-1) of 45% (4% The agueous

sol ut | bHMt FF 3589147 TRO BTSSR on LEESREEAE SHRIBEAY® 67 PSSt AT ed in (3)
above YaShSUbiRG! Bthd, Owltde cHBtRAdeA 1] saboy 8y f s swe) ghtgavetrge ol ecul ar
wei ght (Mwy) and nunber average nol ecul ar wei ght (V) o? B-1 contained in

t he aq&eBEFaseluet diie THE1FesUIRB T5f sHBPEfFFeaver age nol ecul ar wei ght (My)
of 5, 29@033ﬁlunber aver age nol ecul ar wei ght (M) of 2,300 and nol ecul ar

wei ght "distribution (Mv Wn) of 2.26 were obtained. [0050] Production

Exanpl e 2 ( PPodiet ¢toerofartnetdr)iacdidriecs e ditibiseds ocogdl §arer (B-2)) (1) The
pol ymeri zation qperati was, performed. in.the manper those in (1)
O r oL BN BRI 0 GEBendt® BORoHEr r e saedis BT on

consi stpinganfnA20id ,gand cawerylic acid, 49.7g of pol ypropyl ene gl ycol
m)noacr%{é ate (nunmber of noles of polypropyl ene oxide added (n) = 3,

t er ni n& 3ﬁ%}droxyl group (R3 = H)) and 44.6 g of deionized water (314.6 g in
total) was uged knsseagnoflitha eneime pirtedlaueosisdseddt ikpa in (1) of
Production Example 1 (B-1). After the conpletion of the reaction, 500 ng of
t he redtIHeEAtYbILEERGh 1Rayredriidet 8t Ahalgwedoby’ Jaste Kr BrRE6graphy .

Unr eaclediaclylsach doapehPeLysy eRY| @ng=8ty 69l wdtBReass vhate yere not
detected.” (2) Subsequently, the sane operations described in (2) and (3)
for B-pagigicéeperfornmed to prepare an aqueous solution with a solid
concenig@i on (content of (meth)acrylic acid-based copolynmer) of 45% (the
obtain (Sr]ret h)acrylic acid-based copolyner is referred to as "3-2"

her ei naft er ) The @33dre ateotdistisokatiopaniidiea <ol be apongerittaly oAt (cont ent

f B-2) of 45% obtaj in (2) ab bj ected to_the,net bove.
For  wo GRIAar Ro6 o CEITAT i ght CCMO"Ant NORBGr eV Eraae Mo cairar

wei ght tdvhjeodigeBs2z4€ Bt pidfedath 1y thecrquentss fsah Ut 0oro The uesul ts of wei ght
average nol ecul ar wei ght (My) of 4,800, nunber average nol ecul ar wei ght

(Mh) of 2, 3007 dR8 rAcetdfsr thRicgREAE SLFT UGt P dh PMIMVATEHE 2. G5 e

obt ai ng@spf-Q0sLh i RrRdystiRa Bxampl @B pef¥adycid 08 ®f1i6ABI )} aEd WahChe
aci d-based copol yner (A- 1)%51 (1) The polymerization operation was perforned
i n t heoBerEedanferthgsotirgskancth hon &he PV6deeR isdRe Blakpl ém10%e ¥ aptet hat

TOnOTSL, 2UEOHS 3oLt Lon ROpslahbg ah I Gfpfebaacrylio acld, and 44.6 g

of dei oni zed wat er was used i nstead of the nononer m xed
aqueous sol uthormpwny ¢f Yfe PeoductitivlExampbe dhafBed)is Afaferaktlveivonpl eti on

of the reaction. 500.po. of..the r tion_solution was extr and anal yzed
by gast%%rr(%%? ograp 'y1.° Eﬁw%é&%ggg@}ty%asa%ﬁp&%m{é%e ﬁ%?pe(fgtle%?gg‘sgd‘(;%
Subsequentdaye wHaee sare capenat 1:00s1descnblxethyi meigR), amdn(3)e fbspePsoduct i on
Exanple, 1 were perfotned to prepare an aqueoqus. solution with a solid
concent { B0 (Bait Bht o PrBtHPaSs T e dtea babet Copal yifer} B od5% ( t he
obt ai nefl HEELMAChYI,CwRl dnbased-cORQl ¥ Lri Sedsebenfednt,otas "A- 1"
herei nafter).

aggregation of the particles can be suppressed.

[00386]

Alumina dispersion liquid is used for applications related to
papermaking, metalworking, fabrics, paints, optical material and ceramic

material.

[0037]
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(3) The aqueous solution with a solid concentration (content of A-1) of 45%
obtained in (2) above was subjected to the nethod [1] above for weight
average nol ecul ar wei ght (Mv) and nunber average nol ecul ar wei ght (nh) of
A-1 contained in the aqueous solution. The results of weight average

nol ecul ar wei ght (Ms) of 5,300, nunber average nol ecul ar wei ght (M) of
2,400 and no u Lght, -di st ri-but | ( )0 . r t ai ned.

[ 0052] ElnQ(EQ1[]L31J;;‘1£ ee\rélg%%?sll reolgréej%#a{lrgg% %%@leﬁg% %ég%un%ét%ﬁ%t%?yl iC

aci d- bdsaerEto) potyieis g:BLeyabliy3udd andcr( Andyntea€h’ .6bt =a 7@ pawtPrigduct i on
Examples. 1.to 3, .and neutralizin me_or all of th id.groups in (B-1),
(B2 BRPEASL oL R Gober ta eec et ThE> neUEY ai 24t i e CHal Hoscri bed i n
each opaféampses bel ow. Wet grinding of the ground cal ci um carbonate was
carried out by the nethod described in [2-a] above. Then, the fluidity of

t he gréBW]cal cium carbonate slurry during wet grinding was eval uated in
accordance wrkd abBesgEeEhad cdeaw hbed nkNpd2iBleARON e appropriatft fier, the
average size of the ground cal cium carbonate particles contained in the

gr ound2eeATEL i teaF o RAEFEIPURTS oBtaf FEdIBYS WEt 1Y M RBF TR Wals fFBasured by
the met. deseni pedd 5.4 25c] above to evaluate the filterability of the
slurry by the nethod described in [2-d] above. Mreover, the stability of
the slurry whtttiagethgasvensgkusizedobythehalurethadirdesssi bed -Oh Jr2oe] above
and lastly, the pH val f the slLurr s.eval uat e h od
descri %%%%leﬁ kfrzl-n Ef %%ngge}n%agé % %e]%?ls txﬁ\é\@cf%l'l %\r/lvi % g{;lﬁé/er Eelergﬁl':gb?%n results
of Exanmptadcaries showret nusiabl £ i angatrbhoslesohaGonperatiramgExaiel €s are
shown in Table 2. [0053] Exanpl e . . The agueous sql ution of

(ot n) BCh J1 B 40P Do B EO g0 GEr ot Dol SRue R FRAE HEIEE0! ed wi th
iced water. W l-@ofaserimngalie npHhar48¥ sodbuma hydigd de mgeenisysal ution
was supgéi ed to neutralize 20% of the carbox roups derived fromacrylic

|
aci d Qe faREhdEomioBe fatoP A iehER WaES S SB! 121 TX-8PHEHER AIFBE30% of ¢ he

car boxyhe ghouURSdET inkedodd QM ACTyki & ackdnyNesilgial iaRd copalysmes having a
solid content of 42.0% and pH of 5.0 was prepared. ‘The ground
cal ci upreche stiag vasmsybjrastedleto WEBENYPd sdbwdensi iy ditsrsipeutral i zed

copol y%éuﬁﬁgoéa%' B9 d2athes MRy hod %%g&% 'hl&g%, 10 [ abse ThE XiggoSi ty of the
di spersion quid slurry was neasured as 0 nPa.s on the day of wet

gri ndi ngntamd s 8930nmPass yeveightdayshet heseafiterof The drepkraiosilZeudd t he

di spersion liquid. imed ately after. .production was asured as 0.604 um and
e’ CoRTone PG hed sarrr a8 LR s5h B SRR Ll o0 o be - oBot
The pHiofsdihe di spersion liquid slurry was neasured to be 9.8 on the day of
wet grinding_and 9,8 seven days .thereafter. 00,54% Exangl e 2 .

Neut r al i zat i BHPRREE ToAdEe e O IPHRY SAHBRaRRET CA8S (AP TS BXHIHIR® 1 except
usi ng HhglaRthhaceid beefGi-di hasedos epal MREB-f2ri Nistiead Rb1tdions.
(meth)acrylic acid-based copolyner B-1 used in Exanple 1. Accordingly,

di sper $BMATFSFUIFE grAEBPeREARN g B 18of Y MEBHIAEREI B 491G ArfdpPE of 5.1 was
obt ai ned; . Lpe, qiseynd cal ci um carbonate was subjected to wet grinding

For the foregoing application, ceramic raw powders other than
alumina can be used in combination therewith.

As ceramic raw powders, inorganic powders can be used. Example
thereof includes metallic oxide such as titania, magnesia, zirconia, and
the like; metallic carbide such as silicon carbide, and the like; nitride
such as aluminum nitride, silicon nitride, and the like; carbonate such
as calcium carbonate, bariwum carbonate, and the like; barium titanate;

and the like.

[EXAMPLES]
[0040]
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using this neutralized copol yner according to the nethod described in
[2-a]. The dispersion characteristic of the dispersion liquid slurry was
eval uated. [0055] Exanple 3 Neutralization was conducted in the
same manner as that in Exanple 1 except that the neutralization rate was
set to be 20% w t h nonoet hanol am ne and 30% wi th 48% sodi um hydr oxi de

aqueous sol uti.on ordin i . i : i, | d

cont ent of 4é%€%€%ﬁ%&bﬂqgf9g¥ﬁq%a§R%%?%?%égg&¥%e ro%hgﬁggl%ﬁﬁﬁﬁggibonate
was subjtec ErahrtlesweThgmiraskmig iusinigort hiss noewtyr alnized wopbé yimdlowogor di ng to
the negfhod.described in [2-a]. The dispersion characteristic of the

di sper§fOHFiquid slurry was evaluated. [0056] Exanple 4

Neutral i zat i of thasfabeiet edani ek he'sSagmi Maaners) dsndahats iy eanpéei 1 except
that the neutralization rate was set to be only 30% w t h nonoet hanol am ne.
Accor di PRfi%yS) di¥sPR¥Sant for pignent having a solid content of 42.9% and pH

of 4.4 was opf ahRegh11Ihe PRI <6l R yMmSRADONAT fe A% -SHaget ed to wet
grinding using this neutralized copol yner according to the nmethod descri bed

in [ 2-Bplecrher deiger dMfoh oHarERPETISERES GPLeRE A YpEhsi 8| ffuithesl urry was
eval UaRﬁé%h)a££¥¥§zlaé§éﬂﬂiééa ?fo)polymer,hﬁig'é@gi&ﬁ%ﬁbﬁg‘f@@sdfggafgﬁahEd in the

sanme manner as that 1 n Exanple 1 except that the neutralization rate was
set tochEa@0ssiwitit afonabtivanocl dwhalee ande 30% wint hed8%anordiviii Mydr oxi de

aqueous |,u ion_b£§%8L€ingly, di spersant for pignment having a solid
p

0
content"® % ©%% and '6f 5.9 was obtained. The ground cal ci um carbonate

was subjeatied to wet grinding using this neutralized copol ynmer according to
the method described in [2-a]. The dispersion characteristic af the

i Sper St breF PSS TS b VAL Gt ol (OBeBr e goreolas
Neut r alsd Zaki @h)\Was GREELEI§Uid Rict harasane Jmpiemeas that in Exanple 1 except
that the neutralization rate was set to be only 50% w t h nonoet hanol am ne.

Accor di ngl y, 2 di%9pelr $aRPLF sPtpigRent BHadididon SEFPieT drterPeaPs48vd% and pH

of 5. ?e%‘@%a??ﬁgaitﬂgd(me%rﬂ%c&pi’i’@%c"x‘@lk?ajsléﬁ‘ CRhbonake ¥am smbinecieditoy wet
grinding using this neutralized copolyner according to the nethod descri bed
in [2-aplutthe adspéiustore dharamcenrimtion gl P he Wiy splér sppnnieeifiddtsl urry was
eval ua [0 : al.Lzat i s i the
came menirs o[ ipe SIE slepisen Sood B Ch AR A AR | s
set to-bEskgnl yG48006WMLL h TERpeLtdtaANOPWEMI NezacACior dhaglepotidicp@d® aut arfdr

pignen% h%yLn K solid cont ent of 4§f§@6agd eﬂ of /5.9 yas btaig QmaThe

or ound BAREFTHdar BT o el s (BPBETES 1 “REtogr Fhdl g a8 AT

neut r abf zedccopel ment aeaorskd BeLitdohher methaodcdeser bbad phasghdrad .acihe

A sper gL N ALY R ) O et il At 19605 & UE X PRS,SupL vated
dodecahydrate, 8.63 g of NaCl, and 1,476.4 g of deionized water)] was
then passed through the columns at a flow rate of 0.8 ml/min arnd the
welght-average molecular weight (Mw) and number-average molecular weight
(Mn) of the {meth)acrylic acid-based (co)polymer were measured using gel
permeation chromatography (GPC) method of aquecus system wherein
components absorbed to the columns were eluted. The weight-average
molecular weight (Mw) and number-average molecular weight (Mn) were
calculated by the pre-created calibration curves using, as the reference
substance, sodium polyacrylates (with a molecular weight of 2,000,000,
5,550,000, 1,140,000, 440,000, 131,200, 70,900 and 2,400, supplied from
American Polymer Standards Corp.) of which weight-average molecular
weight (Mw), number—-average molecular weight (Mn} and peak top meclecular

weight (Mp) were known.
[0042]
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[ 0060] Exanple 8 Neutralization was conducted in the same manner as
that in Exanple 1 except that the neutralization rate was set to be only
50% wi t h anmoni a. Accordi ngly, dispersant for pignent having a solid
content of 40% and pH of 4.9 was obtained. The ground cal ci um carbonate was
subjected to wet grinding using this neutralized copol ymer according to the

nmet hod, gle I teristic of the dispersion
sesgrihed L rbh[afaéderéﬂ’ﬁ[%og!él{]%% %{?%afiﬂ?@r{a% p

I|qU|d slurry was eval uate arrpe9 Neutralization was
conductecli Wet yeisdimg pdmmenndisatialm Fardoxappl e 1 except using the
(meth)acryli Ci d based .copol r A stead _of the ( h cryl iC

aci d- based c%pcgijrrercogrsflé' dn%gE%(oélflrpl eqflu%ccgglrxf}nar%al yl\mac%‘l %?)tersant for
pi gnentsharvngeaiand:i U3 contesnd, ehd 4203%eAndepiduet Wilomasrebt ai ned. The

ground cal ci um car bonate was, subjected to rin usi this
neut r aPFHEA Y56 SimErae St gty “P o the: ,ﬁglfim%&%eg(ﬁﬁ g‘ﬂ“ﬁnﬁ $%93]. The

di sper ghRiraghayiact £10 ahj Qh@fmédaamdﬁéﬁergsﬂo@ﬁd bk Oresll U6 Iy dWesersenal uat ed.
[0062] Conparative Exanple Neutralization was conducted in the

same n@rHEReafhiRRtiS A Wﬁﬁ@dfr)e%‘@@ﬁfaqth‘é?d tWel¢reaehhi5ixat iok-rate was
set 1OpbG AL YoMt %&Mﬁ%@ g&néaﬁgrgam?o@%ee&&h% uergmé\%%r dingly,

di sper sant for pignent having a solid content of 40% and pH of 8.0 was
obt ai néch) pPh@neyr Dmre@llm Bmmb@néﬁ@ﬂm defsjrebeedpel o wet d hdi ng usi ng

this neutral 'ezesq g%%h B ted%oqth 9128 &t hod ®g§ﬁ)rgc9 gidn.f2-a]. The

dlsper5|on characteristic o ersion liqurd urr S eva uated
[ 0063] bmmat@)tploﬂzmdixaap{ge0275° by masNel:ﬁsreﬁil DIZ&HODO@ qﬁaxshe:(mdgtctt ed the t he

t hat Ex 1, t that th tral tl t
ot t o0 RORG AanGR A e RN =996 it RTaos Kot O Hy PO e

aqueousatahit ¢BPonAEC Or iRl yeh dhspensamMral 06n PIrgFRMhdhealichgna sol i d
content of 40.7% and pH of 8.1 was obtai ned. The ground cal ci um carbonate

was sUBFEOPEE 6@t/ §rPhapraY Yisi ReFPeRPS nelts &Pf z@épﬁﬁﬁ&gyﬁ%‘i 1B8cording to

the neghod des Q;fr'llb&%g' fad 228} icdTBe: dosPed §d19unt&h§§ AGkeFi8f kge Of the
di spersion liquid slurry was eval uated. [0064]
stirring blade of the dispersing machine at a rotation speed of 1,000 rpm.

{0043]
[2-b] Fluidity of ground calcium carbonate slurry during wet grinding

The fiuidity of the ground calcium carbonate slurry during the wet
grinding in the above [2-a] was evaluated in accordance with the
following criteria.

1: There was no material adhering to the stirring blade of the
dispersing machine from the early to the late stages of grinding.
Fluidity was extremely excellent.

2: Tittle material was adhering to the stirring blade of the
dispersing machine from the early Lo the late stages of grinding.
Fluidity was good.

3: A significant amcunt of material was adhering to the stirring
blade of the dispersing machine from the early to the late stages of
grinding (particularly at the early stage). Fluidity was inferior (the
fluidity at the early stage of grinding was particularly poor).

[0C44]
[2-¢] Average size of ground calcium carbonate particles in ground
calcium carbonate slurry

The ground calcium carbonate slurry cbtained by wet grinding in
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Conpar ati ve Exanple 3 Neutralization was conducted in the sane
manner as that in Exanple 1 except that the neutralization rate was set to
be 50% wi th 48% sodi um hydr oxi de aqueous sol ution. Accordingly, dispersant
for pignment having a solid content of 40.5% and pH of 5.1 was obtained. The
ground cal ci um carbonate was subjected to wet grinding using this

neut r aljz el conal ymer  agearding st.o. e sethiad. dessrihed fald ab. The

di spersion characteristic o di spersion liquid slurry was eval uat ed.
[ 0065] lﬂﬂxpaamnovm@eahpjm dcattering iNeqitridli zBsirontiwasiiepridicted Bn t he
same nmgnn 67a‘%bthat i n except that th OnaL,I:tI’ |ization rate was
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calciu rbopate was. subjected to ndi ng thl s .neutralized
copol yEA - AECOrE A 01 e AT G TiSs O AT AP Sy 2o e e o1 on

char achgtirstteraf b{ herdéspeasion liquid slurry was eval uated. [0066]
Conpar atl ve Exanple 5 Neutralization was conducted in the sane

manner [3& > hat in Exanple 1 except that the (meth)acrylic acid-based

copol yfﬂ?lq]AF:hﬁ’é@%bﬂ%%‘gi b6t eh1dhg LaBIAYESIY |G, aci d-based copol yner
B-1 used in Exanple 1"and ‘that the neutralization rate was set to be 30%

wi t h nonoet hdkoleam 1e ampitht6 396 thiet A8 WWWH@Wed@l%Memuém%t i on.
Accor dipgl.y q{aSBS d;?a £ 14 R rﬂ%@tgﬂﬁéﬂ@gfﬁ S L, LORs € % %8?9%0 and pH

of 8.0 Wwas obtai ne grou caltium onat e was su ]EC
gri ndi agsarpiLag whhcls me@mza:ledzea@nﬁ:pmitynwliadnmadl f@mgtidmdmmomMScrl bed

0 2Bl The b PR 20O Shar BGLer L LD (B LSRRI Sy ! U1 ves
attached therete. At a time where 5 minutes has passed since the
filtration was started, the amount (unit: g) of the slurry filtered was
measured to evaluate filterability in accordance with the following
criteria.

1: At least 40% by mass of the sample passed through the filter
cloth. Filterability was extremely excellent.

2: At least 30% and less than 40% by mass of the sample passed
through the filter cloth. Filterability was excellent.

3:.Only less than 30% by mass of the sample passed through the
filter cloth. Filterability was inferiocr.
[0046]
[2-e] Stability of ground calcium carbonate slurry with age

The filtered product that passed through the filter cloth having
200 ME obtained in the above [2-d] was used as a sample. If the sample
was found to have a concentration of ground calcium carbonate of mere
than 75% by mass, it was diluted with distilled water to adjust the
concentration of ground calcium carbonate to 75% by mass. The sample was
then left standing at a temperature of 25°C and the initial wviscosity of
the ground calcium carbonate (immediately after the sample was prepared)
and that ¢f 7 days after it was allowed to be left standing were measured
by BM-type viscometer manufactured by TOKYO KEIKI INC. &t a temperature
of 25°C, using a rotor #3 or a rotor #4 (the rotor #3 was used when the

viscosity of the sample was not more than 1,000 mPa-s and the rotor #4 was
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used when the viscosity of the sample was 1,000 to 1,000 mPa‘'s) at a
rotation speed of 60 rpm.

[0047]

[2-f] pH of ground calcium carbonate slurry

The slurry prepared in the above [2-e] having a concentration of
ground calcium carbconate of 75% by mass was used as a sample. Its initial
pH value (immediately after the sample was prepared) and pH value of 7
days after it was allcwed to be left standing were measured using a pH
meter "D-12" manufactured by HORIBA Ltd. in a state where the temperature
was regulated to 25°C and evaluation was made in accordance with the
following criteria.

1: Both of the initial pH wvalue (immediately after the sample was
prepared) and the pH value of 7 days after it was allowed to be left
standing were 9.5 or greater.

Z: Both of the initial pH value {(immediately after the sample was
prepared) and the pH value of 7 days aftef it was allowed to be left
standing were below 9.5.

[0048]

Production Example 1 (Production of (meth)acrylic acid-based copclymer
{B-1))

{1) A four-neck flask was charged with 114.8 g of isopropyl alcohol

and 138.0 g of deionized water. The temperature of the content in the
flask was increased to 78°C while stirring at revolution speed of 200 rpm.
After the temperature inside the flask became constant, 0.87 g of

ammonium persulfate and 4.05 g of deionized water were added all at once.
And from 1 minute thereafter, a monomer mixture aquecus solution
consisting of 232.2 g of acrylic acid, 37.8g of butyl acrylate and 44.6 g
of deionized water (314.%6 g in total) and polymerization initiator

aqueous sclution consisting of 7.83 g of ammonium persulfate and 56.5 g

of deionized water (64.3 ¢ in total) were each continuously supplied over
6 hours. After the completion of the continucus supply, the mixture was
left keeping at a temperature of 78°C for 1.5 hours to mature, followed

by being cocled until the inside temperature was lowered to 50°C. 500 mg
of the reaction solution was extracted and analyzed by gas chromatography.

Unreacted acryl acid and butyl acrylate were not detected.
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(2) After that, the pressure inside the flask was controlled at 80
mmHg by means of a pressure control device and a vacuum pump to distill
isopropyl alcohol continuously. The same amount of deionized water as
lost via azeotrope formed with isopropyl alcohol was added to the flask.
[0049]

(3) Subsequently, the content in the flask {(meth)acrylic acid-based
copolymer, referred to as “B-1” hereinafter} was heated at a temperature
of 155°C for 45 minutes and weighed. And then, the amount of
{meth)acrylic-based copolymer in the heated aqueous solution was measured.
Based on the measured amount, deionized water was added to prepare an
aqueous solution with a solid concentration (content of B-1) of 45%.

{4) The agueous solution with a solid concentration (content of B-1)
of 45% obtained in (3) above was subjected tc the methed [1] above for
weight average molecular weight (Mw) and number average molecular weight
{Mn) of B-1 contained in the aqueous solution. The results of weight
average molecular weight (Mw) of 5,200, nunber average molecular weight
(Mn) of 2,300 and molecular weight distribution (Mw/Mn)} of 2.26 were
obtained.

[0050]

Production Example 2 (Production of (meth)acrylic acid-based copolymer
(B-2})

(1) The polymerization operation was performed in the same manner as
those in (1) of Production Example 1 except that monomer mixed aqueous
solution consisting of 220.3 g of acrylic acid, 49.7g of polypropylene
glycol moncacrylate (number of moles of pelypropylene oxide added (n) = 3,
terminal hydroxyl group (R’ = H)) and 44.6 g of deionized water (314.6 g
in total) was used instead of the monomer mixed aqueous scliution in (1)
of Production Example 1 (B-1). After the completion of the reaction, 500
mg of the reaction soluticn was extracted and analyzed by gas
chromatography. Unreacted acryl acid and polypropylene glycol
moncacrylate were not detected.

{(2) Subsequently, the same operations described in (2) and (3) for B-1
were performed to prepare an agueous solution with a solid concentration
(content of (meth)acrylic acid-based copolymer) of 45% (the obtained

(meth)acrylic acid-based copolymer 1s referred to as “B-2” hereinafter).
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(3) The aguecus solution with a solid concentration (content of B-2)
of 45% obtained in (2) above was subjected to the method [1] above for
welght average mclecular weight (Mw) and number average molecular weight
(Mn) of B-2 contained in the aqueous sclution. The results of weight
average molecular weight (Mw) of 4,800, number average mclectlar weight
(Mn) of 2,300 and molecular weight distributicn (Mw/Mn) of 2.05 were
cbtained.

[0051]

Production Example 3 (Production of (meth)acrylic acid-based copolymer
(A-1))

(1) The polymerization operation was performed in the same manner as
those in {1) of Prcduction Example 1 except that mcnomer agqueous solution
consisting of 270.0 g of acrylic acid, and 44.6 g of deionized water
(314.6 g in total) was used instead of the monomer mixed agueous solution
in (1) of Production Example 1 (B-1). After the completion of the
reaction, 500 mg of the reaction soluticon was extracted and analyzed by
gas chromatography. Unreacted acryl acid was not detected.

(2) Subsequently, the same operations described in (2) and (3) feor
Production Example 1 were performed to prepare an aqueous solution with a
solid concentration (content of (meth)acrylic acid-based copolymer) of
45% (the obtained (meth}acrylic acid-based copolymer is referred to as
“A-1" hereinafter).

(3 The aqueous solution with a solid concentration (content of A-1)
of 45% cbtained in (2) above was subjected to the method [1] above for
weight average molecular weight (Mw) and number average molecular weight
(Mn) of A-1 contained in the aqueous solution. The results of weight
average molecular weight (Mw) of 5,300, number average molecular weilght
(Mn) of 2,400 and molecular weight distribution (Mw/Mn) of 2.21 were
obtained.

[0052]

Dispersants were prepared by using the (meth)acrylic acid-based
{co)polymers (B-1), {B-2) and {A-1) each obtained in Production Examples
1l to 3, and neutralizing some or all of the acid groups in (B-1), (B-2)
and (A-1) in accordance with the neutralization method described in each

of Examples below. Wet grinding cf the ground calcium carbcnate was

22



09.0 890 0 09 'O 68S 0 GT9'0 660 O 860 0 0190 El apsed days (60rpm) After
week 1016 016 OSG 066 0013

carried out by the method described in [2-a] above. Then, the fluidity of
the ground calcium carbonate slurry during wet grinding was evaluated in
accordance with the method described in [2-b] above.

Further, the average size of the ground calcium carbonate
particles contained in the ground calcium carbonate slurry obtained by
wet grinding was measured by the method described in [2-c] above to
evaluate the filterability of the slurry by the method described in [2-d]
above. Moreover, the stability of the slurry with age was evaluated by
the method described in [2-e] above and lastly, the pH value of the
slurry was evaluated by the method described in [2-f] above.

In the following, the evaluation results of Examples are shown in
Table 1 and those of Comparative Examples are shown in Table 2.

[0053]
Example 1

The aqueous sclution of (meth)acrylic acid-based copolymer B-1 was
used. The flask was cooled with iced water. While measuring the pH, 48%
sodium hydroxide agueous solution was supplied to neutralize 20% of the
carboxyl groups derived from acrylic acid and further, monoethanclamine
was supplied to neutralize 30% of the carboxyl groups derived from
acrylic acid. Neutralized copolymer having a solid content of 42.0% and
pH of 5.0 was prepared.

The ground calcium carbonate was subjected to wet grinding using
this neutralized copolymer according to the method descrikbed in [2-a].
The viscosity of the dispersion liquid slurry was measured as 610 mPa‘s on
the day of wet grinding and as 930 mPa‘*s seven days thereafter. The
median size of the dispersion liquid immediately after production was
measured as 0.604 um and the content ratio of the particles of 1.32 pm or
less was found to be 98%. The pH of the dispersion liquid slurry was
measured to be 9.8 on the day of wet grinding and ©.8 seven days
thereafter.

[0054]
Example 2

Neutralization was conducted in the same manner as that in Example

1 except using the (meth)acrylic acid-based copolymer B-2 instezad of the

(meth)acrylic acid-based copolymer B-1 usad in Example 1. Accordingly,
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dispersant for pigment having a solid content of 41.2% and pH of 5.1 was
obtained. The ground calcium carbonate was subjected to wet grinding
using this neutralized copolymer according to the method described in
[2-a). The dispersion characteristic of the dispersion liquid slurry was
evaluated.
[0055]
Example 3

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be 20% with
monoethanolamine and 30% with 48% sodium hydroxide aguecus solution.
Accordingly, dispersant for pigment having a solid content of 42.1% and
pH of 5.0 was obtained. The ground calcium carbonate was subjected tc wet
grinding using this neutralized copolymer according to the method
described in [2-a]. The dispersion characteristic of the dispersion
liquid slurry was evaluated.
[0056]
Example 4

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be only 30% with
moncethanolamine. Accordingly, dispersant for pigment having a solid
content of 42.9% and pH of 4.4 was obtained. The ground calcium carbenate
was subjected to wet grinding using this neutralized copolymer according
to the method described in [2-a]. The dispersion characteristic of the
dispersion liquid slurry was evaluated,.
[0057]
Example 5

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be 30% with
.meonoethanolamine and 50% with 48% sodium hydroxide aquecus solution.
Accordingly, dispersant for pigment having a solid content of 41.2% and
pd of 5.9 was obtained. The ground calcium carbonate was subjected to wet
grinding using this neutralized copolymer according to the method
described in [2-a]. The dispersion characteristic of the dispersicn
liquid slurry was evaluated.

{0058]
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Example &

Neutralizaticn was conducted in the same manner as that in Example
1 excepl that the neutralization rate was set to be only 50% with
monoethanolamine. Accordingly, dispersant for pigment having a solid
content of 43.0% and pH of 5.2 was obtained. The ground calcium carbonate
was subjected to wet grinding using this neutralized copolymer according
to the method described in [2-a]. The dispersion characteristic of the
dispersion liquid slurry was evaluated.
[0059]
Example 7

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be only 80% with
monoethanolamine. Accordingly, dispersant for pigment having a solid
content of 43.4% and pH of 5.9 was obtained. The ground calcium carbonate
was subjected to wet grinding using this neutralized copolymer according
to the method described in [2-a]. The dispersion characteristic of the
dispersion liquid slurry was evaluated.
[0060]
Example 8

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be only 50% with ammonia.
Aecordingly, dispersant for pigment having a solid content of 40% and pH
of 4.9 was obtained. The ground calcium carbonate was subjected to wet
grinding using this neutralized copolymer according to the method
described in [2-a]. The dispersion characteristic of the dispersion
liquid slurry was evaluated.
[0061]
Example 9

Neutralization was conducted in the same manner as that in Example
1 except using the (meth)acrylic acid-based copolymer A-1 instead of the
(meth)acrylic acid-based copolymer B-1 used in Example 1. Accordingly,
dispersant for pigment having a solid content of 42.3% and pH of 5.1 was
obtained. The ground calcium carbonate was subjected to wet grinding
using this neutralized copolymer according to the method described in

[2-a]. The dispersion characteristic of the dispersion ligquid slurry was
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evaluated.
[0062]
Comparative Example 1

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be 97% with 48% sodium
hydroxide aqueous solution. Accordingly, dispersant for pigment having a
solid content of 40% and pH of 8.0 was obtained. The ground calcium
carbonate was subjected to wet grinding using this neutralized copolymer
according to the method described in [2-a]. The dispersion characteristic
of the dispersion liquid slurry was evaluated.
[0063]
Comparative Example 2

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be 30% with
monoethanolamine and 67% with 48% sodium hydroxide aqueous solution.
Accordingly, dispersant for pigment having a solid content of 40.7% and
pH of 8.1 was obtained. The ground calcium carbonate was subjected to wet
grinding using this neutralized copolymer according to the method
described in [2-al. The dispersion characteristic of the dispersion
liquid slurry was evaluated,.
[0064]
Comparative Example 3

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be 50% with 48% sodium
hydroxide aqueous solution. Accordingly, dispersant for pigment having a
solid content of 40.5% and pH of 5.1 was obtained. The ground calcium
carbonate was subjected to wet grinding using this neutralized copolymer
according to the method described in {2-a]. The dispersion characteristic
of the dispersion liguid slurry was evaluated.
[0065]
Comparative Example 4

Neutralization was conducted in the same manner as that in Example
1 except that the neutralization rate was set to be 97.0% with
monoethanolamine. Accordingly, dispersant for pigment having a solid

content of 43.2% and pH of 8.2 was obtained. The ground calcium carbonate
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was subjected to wet grinding using this neutralized copolymer according
o the method described in [2-a]. The dispersion characteristic of the
dispersion liquid slurry was evaluated.
[0C66]
Comparative Example 5

Neutralization was conducted in the same manner as that in Example
1 except that the (meth)acrylic acid-based copolymer A-1 was used instead
of the (meth)acrylic acid-based copolymer B-1 used in Example 1 and that
the neutralization rate was set to be 30% with monoethanolamine and 67%
with 48% sodium hydroxide agueous solution. Accordingly, dispersant for
pigment having a solid content of 39.9% and pH of 8.0 was obtained. The
ground calcium carbonate was subjected to wet grinding using this
neutralized copolymer according to the method described in [2-a]. The
dispersion characteristic of the dispersion liquid slurry was evaluated.

[0067]
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0091 016 1-B T-8 1 -6 T-E{f T -V Conparative Exanple 1 Conparative Exanple
2 Conparative Exanple 3 Conparative

The present invention provides dispersant for inorganic pigment,
particularly dispersant for calcium carbonate which is used for high
concentrated pigment slurry with solid or dispersant slurry having
extremely small particle sizes.

When the dispersant of the present invention is used, excellent
effect of stabilizing dispersing pigment is obtained and the dispersant
makes it possible to disperse them in fine particiles while maintaining
good fluidity. Therefore, dispersion liquid can be prepared which is
stable in viscosity increase and pH of the slurry with age for a long
time. The dispersion liguid is very suitable for use in the papermaking
industry as well as for applications in plastics, rubbers, paints, inks,

adhesives, sealants and the like.
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Exanpl e 4 Conparative Exanple 5 [1NDUSTRI AL APPLI CABI LI TY] [0069]

The present invention provides dispersant for inorganic pignent,

particul arly di spersant for cal cium carbonate which is used for high
concentrated pigment slurry with solid or dispersant slurry having
extrenely small particle sizes. When the di spersant of the present

i nvent| I, . cellent effect of stabilizing dispersing pignent is
obtain%%ﬂéﬁg #%gg%?géérsant makes it possible to disperse themin fine
particles while maintaining good fluidity. Therefore, dispersion liquid can
be prepared.which is stable in viscosity.i ncrease.and pH of the slurry with
age foE'é*gbﬂﬁﬂ??ﬂ%ﬁb%hgxﬁpg%ﬁ?E%%ﬁa%i%%?ﬁgi}Fﬁgr@ﬁgafgawgé’for use in the
paper maki dagténidust 1y tast welkl @spéesarappd ipgatiang neutphBistedcsrodnubler s,

pai nts, inks, adhesives, sealants and the |ike. V%%t IS ckained is: 1. A
di sper AR Abr Fan® P PREHERE S RATER PR 61260 0r Bl oW Y ar act eri zed
in thatosaisdigh spes@ant 48 Pamdoial bty anenitd abized pradugt of (A) pol ymer of
(a) a, 3-unsaturated carboxylic acid or (B) copolyner consisting of 80%to
99% byonbirasafuratemhicerenilie EFifomd aF & 293-ih3atrdt 2d 1eafbo%§l i c acid

and lo/?lltupc %Qi@&gd@oﬁ Qlfle %gﬁ;?%%ks%ﬁ?n ?Ef{ asﬁli%cﬁf%.vfeaoﬂohh@o)gr oup

consisting of a unit deri rom h) acrylic acid ester and a unit
deri vedrdihoprid)ic(dEichysicry bid saontk dstiredofrgol(gal kykeresrglicerid based on

100% by_nol e_of .th otal .of (a ) .(g), and %t % by nol e
of t hebaiaSs T ShE it “Raet T By B i ieh AR ALY ani ne.

2. The (g spear sant addrchpt goento acedsydimnge tad Chaiamid ,grewheriel pas@iadly nor gani ¢
pignent is of cal ¢cium carbonate. 3, The dispersant for cal cium carbonate

accor dPMAgF o WAt TRErePh ¥ARE $ofider (b) for fornming said copol yner

(B) is2(melhyagkybim: ast bighter avbdtiidgt 31&a¢ honuiairen®,saaad sai d nononer
(c) is (nmeth)acrylic acid ester of polyal kyl ene glycol represented by the
f ol | owi-PRFIgeHe APy Al &f CR}CIvHEEerRaYe- Ccoo (CH2) - (R2- 0) ri ---R3(1)

3. The dispersant for calcium carbonate according to Claim 2, wherein
said monomer {b) for forming said copolymer (B) is (meth)acrylic acid
ester with I to 8 carbon atoms, and said monomer (¢} is (meth}acrylic
acid ester of polyalkylene glycol represented by the following general

formula (1):
CH,=C(R!) —COO—(CH,),,— (R2—-0),~R? (1)

wherein R is hydrogen atom or methyl group, R® is ethylene group or
propoylene group, R’ is hydrogen atom or alkyl group with 1 to 6 carbon
atoms, m is the number of 0 to 4, and n is the number of 2 to 10.

4, The dispersant for calcium carbonate according to Claim 2 or 3,
wherein said acid group in said unit derived from sald mencmer (a) in
said polymer (A) or said copolymer (B) is in a form of organic amine salt.
5. The dispersant for calcium carbonate according to any one of Claims 2
to 4, wherein the weight average molecular weight (Mw) of said polymer
(B) or said copolymer (B) is in the range from 4,000 to 8,000 based on
polyacrylic acid standard by gel permeation chromatography, and Mw/Mn
(weight average molecular weight/number average molecular weight) is 2.7
or less.

6. The dispersant for calcium carbonate according teo any one of Claims 2

to 5, wherein saild dispersant is of said copolymer (B).
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wherein R is hydrogen atom or nethyl group, R2 is ethylene group or
propyl ene group, R3 is hydrogen atom or alkyl group with 1 to 6 carbon
atoms, mis the nunber of 0 to 4, and n is the nunber of 2 to 10. 4. The
di spersant for cal cium carbonate according to Claim2 or 3, wherein said
acid group in said unit derived fromsaid nmononer (a) in said polyner (A)
or sai (o] % ) LS | r LS ..ani .1 LA i sper sant
for ca?bﬁ{i}% Jéag}%(%%%n?ef%%cdgrmﬁlﬂﬁ%g%@%%go%%%%n mé?(rafdéﬁgé%eoog,c%ﬁg?ce&: n the
wei ght taver agereiol £cdl monomer gt (dMy)foohirsasaipobyeipiet A)B)oks sairdlicopol yner
(B) is_in the range from4,00Q to_ 8, 000 based o I rylic,. acid standard
by gel a%Jedr’rrE%Jt({ "¢ o t&&?%“%ﬁ@,a%fﬁgaﬁw I@ﬁg(&maé?grﬁ%%%r(}aé e hol ecul ar

wei ght penypeepylavierfigeontleeulmthyedight}e ivePe R*aim kess geberalhéodivdper sant
for cal cium carbonate according to any one of Cains 2 to 5, wherein said
di sper $8nt'Sj BrBY 1 %ol ymer (B). 7. The dispersant for cal cium

car bonat emacgofdi-Behit @oardalene, b rkdraik 8ot @i, tyherehit sai dlamaaner (a)
for form ng said copolymer (B) is acrylic acid, said nmononer (b) is butyl
acryl ate, 7 andeeadp dSHENOFRANLC Mg Polrgpeop§reheé™gtScol nono (meth)acryl ate
where R2 4 n;gald;genaral; fiohnulactdde hévimgoig%flo%ng,sgrogupigh%r, The Al sper sant

for calcium carbonate according to any one o ainms 2 to 7, wherein said
or gani prepFirpe 4dys webroendingohsig aeid Qisperghgpdiogi enlcafm crarbpuaRcecar bonat e
having_pH aof 9.5 or. higher .which isp ed .by..wet grinding using said
di sper%g%cfr%f%? Care S%gc%f; E%)%la Seaa%ocgrgfﬁ%rtt%llaﬁr% ne of Clains 2 to 8 by
wet  griindimhg. dilderdhe df sppersimo radioreat cdamrdarbonatieiactorbergnt o Cl aim 9,

wherei n said. cal cium carbagnate i a <ground caJDci L{m car bonat e.
said calcium carbonate 1s groun alcium carbonate.
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