SPECIFICATION DISPERSANT FOR PIGMENT AND USE THEREOF [FIELD OF THE INVENTION]
[0001] The present invention relates to dispersant for pigment or various inorganic particles. More
specifically, the present invention provides dispersant for dispersant including a (meth)acrylic
acid-based (co)polymer which is preferably dispersant for calcium carbonate, which has high
dispersion stabilizing effect, and is able to disperse in fine particle while keeping good fluidity
especially when used for producing a high 8BBRCEMAEIRIgment slurry with a solid content greater
than 70% by mass or dispersant slurry having extremely small particle sizes, and which is able to
stably disperse while suppressing viscosity increase and pH lowering of the slurry with age for a long
time. [BACKGROUND ART] J8662}SANT [Hefn8paiier bt abrfic BEFE?Er acrylic acid salt) and
copolymer formed from acrylic acid (salts) and other copolymerizable monomers have been known as
a dispersant for stabl disl%%rsin inorganic pigment such as calcium carbonate, kaolin, satin white,
talc, and' e fiRedh \Wé':teﬁ NT%%Wﬂatent literature 1 (JP-A 554-82416), a dispersant is dispersed with
dispersapiocmansisting of polycarboxylic acid (salt). In Patent Literature 2 (JP-A S49-130915), a

dispersant is dispersed with dispersant consisting copqlymer of %artbox Iic-aciq- salt‘}-containing
monomer and (ngléﬁw)%rc?f/ﬁf:ltacﬁ 65 %%Or%orneg%%?%gein%l pt%riaélarboonrai%%[ée.nln atent Literature 3
(JP-A 2005:3067023padispessaritdsaispers&dionithvdisper sers sorisistingnof eo ppiymigiswhich is

obtained,iising mppomer gpafaining, carkaxyic,acid (fal) and-other mopomeeAnd which has at least

one functional group derived from alcohol having 1 to 3 carbon atoms as a part of the end group in the
copolymérC|God3TRiowaier, disperisRIorSESHATSHIghEPEdTResTHiBticRRAB N Fer hafitle dispersion
process hiave, hgendgsined i reespt yearsdharrinthe hast angrhere-are speredemandssfor
suppressing viscosity increase of slurry containing inorganic pigment with age than ever before.
InorganiBHid othiepigfmeRtPhading %%n A& e SPEE A Ja R S T%rrgé’ iM% Ras and
thus haveistionghirietaction hetwean thiripayticles; ressiiing indncseasingacaurrénsediaggregation of

particles, which makes thegg psiglrrg%ntitend to show increas !Ln the sIuEré/ \éiscosity In addition,

the pH o%ﬁrr?/ro taned in agueou sy%‘tféﬁ% ﬁé%rt%“%eykSB? |g|ﬁ) retcl.:ffuse ulnzv?/ghtgadbacteria are
more likelyitchgiewaipl the petitedllor foweed renge arbnrey detbmposes ilg slnayesed utifg their
Con"nerﬁﬁuigug§§h$0994%he slurry with age for a long time.

[BACKGROUND ART]
[0002]

Homopolymer of acrylic acid {or acrylic acid salt) and copolymer
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.

{00031}

However, dispersion process with higher concentration and finer



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 carboxylicacid-(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
describathin Rdterdilsteratiive 3sinessnbaspebifienoptimizatioinhasdsaénvaempieh féntideesin

structuraluqits or neualizing paents.(Lisbard to, EQQ&IQ%%Q@@% 5 fully Suitaple for stabilizing
dispersion liquids as inorganic pigment dispersant. Besides, there is no mention of pH. [PRIOR ART
LITERATURET [PRTENT 9 THRARORE o065 P4tERt 2aeragre 17eIPRAIS52:-82416 Patent Literature

2: JP-A S49-139daRaienkidesaiure 3i gdBnAs2085:307 0731 [SIUMNARY:Qfed HE INVENTION]
[PROBLEMS THAT THE INVENTION IS TO SOLVE] [0006

particular have large surface areas and thus have strong interaction
between the particles, resulting in increasing occurrence of aggregation
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.

[0004]

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 pigment with small particle sizes at higher concentration with age, and in
pH lowering suppressing effect of the slurry in higher pH range, which is required for the recent
dispersant. [MEANS FOR SOLVING THE PROBLEMS] [0007] The present inventors have
wholeheartedly studied to solve the above-mentioned problems and surprisingly found that when the
dispersaft@srhprising the following constituents is used for dispersing of inorganic pigment,
particularly calcif, casbopatee sanat ooy eanaplp:qkeeping dispersionsiguid slygy within the high
alkaline range despite the pH of the dispersant itself being low, but also provides advantages in
stability, SAsiteand Ateietifit/l 61 e SIHRASTRATRaBECRODD8] for STREI SIASHEEEBY the present
invention is adisnersantdor inoraanic pigment having pkL of 6 Righlowes-angis shasackerzed in that
the dispersant is a partially neutralized product of (A) polymer of (g# a,3-unsaturated carboxylic acid or
(B) copdi¥iterBEnsistity OP 80T 888R157 MR Bf SGhitdeiV8drBRTYa) 2, BtERSatSFhted carboxylic
acid andrifgdo 20%achyimolepiiableastronad nit satectedfrarsstihe. group consisting of a unit derived
from (b) (meth)acrylic acid ester and a unit derived from (c) (meth)acrylic acid ester of polyalkylene
glycol, based on 100% by mole of the total of (a), (b) and (c), and that 20% to 80% by mole of the acid
group is praRslyrneusClizBd-wWitlhe aPRGRLFIEShr organic amine. The second aspect of the present
inventio%%@?gispersant for pigment according to the first aspect, wherein the inorganic pigment is of
calcium carbonate. The third aspect of the present invention is a dispersant for calcium carbonate
according to the B e EEPedVPhERSH I tuRehseras R oy e o siifeF{B) is
(meth)agiylie-acichestalcwithr-di0-8 Larhon: aloms: ;ad fhednenamer (ds (methagrylicagid ester of
polyalkylene glycol represented by the following general formula (1): CH2=C(R ) -COO- (CH?2) -
(R2-0)-FESTWAETEIR B iEHYArEdEn 0T Srmidthyt §roaps R2 s Stigfeie Yot oPprdpiténe group,
R3 is hydiegentatgrmxanalkyd grougwithnl tee6reaehen atens, mots tha numpesief @to 4, and n is the
number pf 2,10,405, oo The fouth aspact of the present inyention js.a dispersant for calgium
carbonate co?dlng]%o]iﬁe Second or third Spect, Wherein the aci group In thie unit defved from the
monomem@)ai e potydietrgpenthe twopdlyeendB)éw intaforhsof pryamitcansideassitges  The fifth
aspect of the.nrasentinvention i3 a.disnarsantior calgiyn %@g@aﬁgmﬂ'@%& any one of the
second to fourth aspéct, wherein the weight average molecular weight (Mw) of the polymer (A) or the
copolym&{®is in the range from 4,000 to 8,000 based on polyacrylic acid standard by gel

permeation chropatogranhy,sgadMud Mad\waight average melecidas weightinamberaverage
molecular weight) is 2.7 or less. The sixth aspect of the present invention is a dispersant for

calcium tATHEARLE HBidiigd any e Uf the’s8Eond o fifth-aspeCtaRAereht the ditpetehnt is of the
copolymetig Byi spersbhe sevantaspectofhe: present invention isfa disperdgnttorocalcium carbonate

according 1o agy.one ot the second to sih,aspegl, wherein the monamer (2 Jprdgrinaghe
copolymer (Blj IS acrylic acid, the monomer (bcﬁ is butyl acrylate, and the mohomer (c) 1s polypropylene
glycol menanirrethfaerylate vwisarerRD firthe @enerdi-foraadiaréted perapytenie.greapsd and The eighth
aspect of thegareseniiwention is adispersani:for calgium cashanaie agrorgingAe Ay ane of the
second to seventh aspect, wherein the organic amine is monoethanol amine.
a unit derived from (b) {meth)acrylic acid ester and a unit derived from
{c) (meth)acrylic acid ester cof polyalkylene glycol, based on 100% by
mole of the total of (a}, (b) and (c), and that 20% to 80% by mole of the
acid group is partially neutralized with ammonia or organic amine.
The second aspect of the present invention is a dispersant for
pigment according to the first aspect, wherein the inorganic pigment is
of calcium carbonate.
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):
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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 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. [EFFECT OF THE INVENTION] [0009] The

(meth)acrylic agi sa__lt)cgm(c_o jer rding to t resgnt inveguion is mainly used as
dispersant fora§f nicPi nt sg%g:y caﬁﬁ@gmon ; aoﬁ?tﬁati hite, titehfum oxide, talc,
calcium phosp_hatel, cement, gypsum, and the like. Particularzlylwhen the polymer is used for calcium
carbonat@eEfEetS ades oBYARRIFR 2tomVPe G EpFSOP liquidisf eRISILARR HBoMateTs prepared using

dispersaitdoy calsiyrrarbanate enpsisting of the dmethiacrylic.acid:(salt)-baseddsaypplymer
according%lto the present invention, even if the concentration of calcium carbonate is high or the size of

calcium TaMBonhdte Fattie e BkiFeffell) Shall, (RBY BRIt 6 B Siciimcdfbortate dispersion liquid
is low and excelinnt Fandtingsprepertes can bexktainedvdhe atsdesity dierease:of therdispersion

iid with ade Js never.caused.and the disnarsion iguidis canable ot maintaining,a lppgtem low
viscosity. MOreover, calciim car onate ispersion liquid having excellent stability with age can be
obtainec:friee fromrpanidibeaggidgaionved figtherelisparsion liguidiof dadcipm @bolfdtecis prepared

using digpersaptiQrealcymn carbgnate cansistingaf.the fmeth)acrylic acid (salt)-based (co)polymer of

the present invention, in addition to low-viscosity dispersion liquid as described above, dispersion
liquid having exd@ferfthaRdifREFFopErTES iR BRIt Ofiité Falility: 2RRF 838 TikePEan also be

obtained: Mergevesrthe Mispersantis.ysefubhecausait qar kaap thie fH ofiha,disprision liquid of
calcium carbonate within the strong alkaline range where th“e?ﬁrowth of bacteria can be inhibited.

Taking &HFEGHY T He 4RbVR HE o ReY Ao t&Fiation e Bfspérsdit B aléitintEarbonate of

the present invpatighecand)e effectivaly wsadasoispersing stalilizen dbcaldium carbonate for
papermaking indystry as wel| as for lications in plastics, rubbers, paints, inks, adhesives, sealants
Bt the TR TR B HORL O TP HER ERAED EMb S OMERPERstof e Bl eater the
embodinteatsiyf theeprasenpirmmitonvwarestiesevibiett imdetaile molapuherpredght inienfion, examples
of the a43-unsaturated carboxylic acid (a) include (meth)acrylic acid, maleic acid, fumaric acid,
itaconic acid, crotonic acid, citraconic acid, and the like. Halfesterified product of pthtalic anhydride or

itaconic anhydrid&SvithgikyFaRSSoPdY 4185 e Tis et EREde I pb uHEE ThaT e ti¥%d singly or in

combination ofriue:ohsnate typesiiaigofo anyAmengihese, {sethacsylic agiddsereferred. The
(meth)acrylic acid accordingﬁto the present invention refers to acrylic acid or methacrylic acid. Acrylic

acid is MOFE pErerabI& 1P ThENanifi df Sitri&ia HeTedSe of polymerization. [0011] The
(meth)acrylic acithestewmahoatgre) according-tasthe preserttiioverdion diclpeleshneafolbranched, or

cyclic (metlagiis g ally,esteiautiy ellod droup havina. ! 10.23.5(800 3lams faample thereof
includes metﬁ‘f/ﬁme?ﬁgacrﬁate, et i] 8ne?h)a yf)ate, propy? (met?%acrylate, utyfS meth)acrylate,
2-ethylhekgt Gitethyachaasmsiaulg) (Frethfacniate theagbomardach)late, eyeldiexyiditeth)acrylate,
isobornyl{metaceylats; and the ikescryiate, and the monomer (c) is polypropylene
glycol monc (meth)acrylate where R? in the general formula (1) is
propylene group.
The eighth aspect of the present invention is a dispersant for
calcium carbcnate according to any one of the second to seventh aspect,
wherein the organic amine is monocethanol amine.
The ninth aspect of the present invention is a dispersion liquid
of calcium carbonate having pH of 2.5 or higher, which is prepared by wet
grinding using the dispersant for calcium carbonate according to any one
of the second to eighth aspect by wet grinding.
Tﬁe 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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Additionally, hydroxyalkyl (meth)acrylate may be used including 2-hydroxyethyl (meth)acrylate,
3-hydroxypropyl (meth)acrylate, 4-hydroxybutyl (meth)acrylate, w-hydroxypolyalkylene glycol (n = 2 to
30) (meth)acrylate, and the like. Further, (meth)acrylic acid ester containing sulfonate or
phosphate group may be used including 3-sulfopropyl (meth)acrylate, mono(2-hydroxyethylacrylate)
acid phosphate, mono(2-hydroxyethylmethacrylate) acid phosphate, mono(2-hydroxypropylacrylate)
acid phosphate, mono(3-hydroxyethylacrylate) acid phosphate, mono(3-hydroxyethylmethacrylate)
acid phogphatey and $he likgryrrokfom the viewpoints of dispersibiiity of calcium carbonate and
stability of the slurry, (meth)acrylic acid alkyl ester having 1 to 8 carbon atoms is preferable, and more
preferabl&?8dutyl acrylate. [0012] The (meth)acrylic acid ester of polyalkylene glycol (c) is

preferably one repeesentied Hy-the follewing ganreraldesauadhe K .C ARbraGQ@ 00 (GHO m - (R2 -
0) - R3(1) (In the formula, RI- is hydrogen atom or methyl group, R2 is ethylene, roup or propylene
group, RS RYHrOBER St oF ATRYFgrod TF-L 15 EPEATHER Abma™ R FERE MIRBRLOPbb 4 and n

is the nuambes Bfi2t0 Eponatioleeulanweight of theteolyalkylenen ghycokchail is preferably in the
range from 100 to 2,000, and more preferahle is.polypraopylene lXCf’l m no(glgeth acr IGage.iQ which R2
i the g B B Do R G SOOI b AR MRae e eeale:
copolymesizédes lomsagnthes phoperties oiftrteopotywiekaetot impaired in the present invention.

Such monomer ig-pqt pagticularly limited, Exasenle thergotinglydes.amids-containing ethylenic

unsaturated monomer such as (meth)acrylamide, N-methylol (meth?acr amide, and the like; aromatic
ethyleniétifietarated PRoRBHEFBUEH RS St PefRISASES ORI IREfiiRGTEt e RS methyl styrene,

vinyl tolugne - hygsexy stympe.l ansk-the-liked ang vinydiaphthalene-hased sempoesnd; meanomer having
sulfonate group such as (meth)allyl sulfonate, styrene sulfonate, armeth%\ﬂjg%rene sulfonate, isoprene

sulfonat&VFIHRERE SthirsRafE, X ERTEIRAGRY Yeht8he Quifditats: fmethf&iRio% 2-hydroxypropyl
sulfonatezbig{Basulfpprapyl)dtaconatecantthentike;, anidethe fikes{0014f the Eelthemdispersant of the

present invention, polymer (A) formed from the monomer (a) or copalymer (B) formed from the
monomecr%r%a r,l%%éd %os anséf) Eb(;féﬁ%f/ér %nsoég"fng??c)%gﬁ '?% u{sec?.% %%le §oéo%3l/;mer (?3 is consisting of
80% to 98%byaiiid of Te (4 wavd 194 ton20064%y Afolehef tHewby s okilelt)Ha5eddsn 100% by

mole of the, Lotal ofdhe @k (Meanek(e- Hom heMigWRORIS 8112 halapce between the digpersibility of

calcium carbonate and the stability, fluidity and filterability of slurry, the copolymer (B) is preferred. In

the copot§ifer @), it fretdite MR th) SAUFHIC FRIRES It fAREEY 1HbId 1R A0svE entioned
balance gaanathe ehtainedmnditit exeeeds 3% byanale, thestabdityefdhe-1glurry is insufficient in

high pkigggggéation.

When dispersion liquid of calcium carbonate is prepared using
dispersant for calcium carbonate consisting of the (meth)acrylic acid
{salt)-based (co)polymer of the present invention, in addition to low-
viscosity dispersion liquid as described above, dispersion ligquid having
excellent handling properties in terms of fluidity, filterability 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 methods of the polymer (A) and the copolymer (B) according to the
present invention are not particularly limited and any of solution polymerization, emulsion
polymerization and suspension polymerization may be used. Among these, solution polymerization is
preferred. Examples of solvent for solution polymerization include water; alcohol such as
methanol ethanol, isopropanol, and the like; ketone such as acetone, methyl ethyl ketone, and the like;
ether such as tetietsidrofuran, she tieotikénetiphatic hiydrocassoh susterisinexaree, heptane, and the
like; aromatic-hydyocarhop.sych as toluene, xylene, and the like; mixture of these compounds; and the
like. Among these, mixed solvent of alcohol and water is preferable. The more preferable is mixed
solvent of isopropar®faRdsFater. .1NVerii the (AR Llvaht BIthe AIceHs g Yidter, the mixing ratio
by weightzehthe aleohel to ywater-s preferakiyninathe rangedram 99:1040:19:00 randrmereqeeferably
from 70:30 to 30:70. |Jf the content ratip of water exceeds 90% by mass, some of the monomer (b)
and/or (& RPNt BE Tead tidsoivaa  Beify dREVbanis ~on the Stherridia, if'tid content ratio of
water is dessthanediOpediumass, theraddokhobkneedlsi ti:bersubstitutad witlyates when thiecyesulting
milure SR aRSReLSanL WUICh Teutesadilansl Gos) and 1081, s radial
polymerization initiator for the production of the po?ymer (n,@yand copolyme? ﬁ) according to the
present fivwEnineniperokidecadicaloyslyreeiz ativrrfisifiator commonly used can be used. Example
thereof includes watey-salddle peroxide-containing persylfatesuch assediympgrsuliate. potassium

persulfate, ammonium persulfate, and the like; hydroperoxide such as tl-butyl_fg%/droperoxide, cumene

hydropefGHUS FRGBRDIBetYe mE FiRD pErBRite Op- Fettan e Ry arspeoxrfe-d or

2,5-dimetbythexanec2L-tihydiepgroxide. &, 1.3, adedramethylutyl hydreperexigaand the like; and

hydrogenlg‘eroxide: and oil-soluble peroxide containing ketone peroxide such as methyl ethyl ketone
n

peroxide’ ARG cyRIBhEXArEITE perdxide Atk b&Poxide such as di-t-butyl peroxide, t-butyl cumyl
peroxide,aitlimyl peroxide, a,a'-bis(t-butylperoxy)-p-diisopropylbenzene,

a.a-bis(t-butylpespxy) . isoniopyinexyne. and the lie: peigoester such as tRutypetgry acetate,
t-butylperoxy laurate, t- utyﬁoe oxy benzoate, di-t-butylperoxy |sophﬁ1a actJe,
2,5-dimethyanpisifipehzdy| perery)hexanehebutyipsisdyisopripylecaiorarsighd thellike; peroxy
ketal sugh @s nahutyl4 A Dig(tRivipe oy i valerate -2 2 hiseBHY Perexphutane -and the like; diacyl
peroxide such as dibenzoyl peroxide, and the like; and the like. The above-mentioned radical

polymeriZticiigRitRRoF hasEt by BEFdtRie m&Y be u SR8y BR FcoRfsRiation of two or more types

thereof. Amomng: the rheveruentioned peiexide tadicalpealyrnexzation:tiliateks. drydragenryeroxide and

persulfate are prefe{ggl used whjch facliILitate the _control gf mol cugT?r Wzi Chrt rﬂd have low

decompé@ﬁ%ﬂ ?gﬁ%(pera Urgcﬁ%i' ] e R R GRe of fa ?@aelxﬁ’oly m%ﬁli ion ifitistor used is not

particulairbphimited. Thetbsagevaaieuntisiptéterabity in the range from 0.10% to 15% by mass, and

particularly fromA%&f/gﬁgngg/i y HR&%% 9“(%%1%??4@?% o[,ﬁgU r%gqg%ggqéﬁ%%&r the production
B). It t radic

of the polymer (A) or the ‘copolymier ( e usage amount of the al polymerization initiator is
too mall2the&erusrsion ofseiyaerybdion tendydotreredpctdmepthesathand, if the usage

amount thereabis, Bxeessivrhe-pemesization initiaier may ke ek inside the palymer(A) r the

copolymer (B) even after polymerization, to reduce stability or lead adverse effects on the performance
as dispel8aht) FFEF8pte: Welthelp8fmer (A) or the copolymer (B) is produced, an appropriate
amount of chainrranstar, agestimay:he asded dodhe:polymesization systens ik asder to adjust the
moleculakwei%ht. Examples of the ch?in. tr scfler agsent c_‘[%%able of u inghi cIudg sodium phosphite,

sodium ﬁyﬁ%% %Csepﬁjfé)}l oﬂ?ﬁ’mbﬁislfﬁﬁ e, mercaptoadetic acia, ?ﬁ@rcaﬁﬂ{eop oap%%.@ %%m, 2-propanetiol,

2-mercaptoetiiahetttruyphbnbhcdetecyl meichptamstimaglycerol, thiomalic acid, and the like. [0019]

The pol izatj roducti t er (A) or the copolymer (B) is
preferagi{é'% fﬁaehgg&r%g%g%gn@ %%ZJ% %%%l%tognc% g:r?ogrg)f E?gpe%%%él?from 70C to 100C. If the polymerization

temperdigre is TIeRP BRI e6RvERSN 8f EdpBlgATdEation tends to be decreased.
mono (3-hydroxyethylacrylate) acid phosphate,

mono (3-hydroxyethylmethacrylate) acid phosphate, and the like.

From the viewpoints of dispersibility of calcium carbonate and
stability of the slurry, {(meth}acrylic acid alkyl ester having 1 to 8
carbon atoms is preferable, and more preferable is butyl acrylate.

[C012]



On the other hand, if the polymerization temperature is higher than 150C, the monomer (a) may
undergo dimerization reaction or the monomer (b) or (c) may be thermally decomposed. Even the
produced polymer (A) or copolymer (B) may also be thermally decomposed. The polymerization
time is preferably in the range from 3 to 20 hours, and particularly from 3 to 10 hours. [0020] Itis
preferable to carry out the polymerization reaction for producing the polymer (A) or the copolymer (B)
at an unneutraliZég rdtietdf atledst4696 byenatele, rhope elsrdblye70%t01100% by mole, and
particulashe 90269, 0026 fupmalendndetips AL e e tpupsdn dhednignamers &) priof to and during

polymerization in order to make the polymerlzatlon reactlon proceed homogeneously [0021] The
polymer )Ii Iﬂ_n t-avern ularweight ( (as measured by Gel
Permeation ﬁromatfogigphyw on§ crylic®asid as e st ard gbstance) usually 2,000 to

10,000, and preferably 4,000 tq 8,000. If the weight-average molecular,weight (M g\ﬁs less than 2,000,

the abso%%biiffﬁ/ {5 ERitiEim Raron¥tE §IRT Y PédﬁSEHYbH RePotter harkh W MIFIFAR than
10,000, the ealpivimreathanate pariclesaredeandedn(crosslinkedrangd theckistositysincraase of the

calcium carbonate slu with age is_.cau ed The.malecular ht distribution (Mw/Mn) which is
a ratio of %’w to Mn'is 1%?/efermﬁy 2. O?Ie%ss méarredpreflerog?‘ gm}é; fegss% aéfug pgilr icularly 2.4 or less. If
Mw/Mn is more tirdreuTathecaite mbidowmolgellariareghi cormpohains avingfekalysdrbability to
calcium catbonate with,age ds dncreased and the.coptent-obbighaalesulary (;{891%%08@%8@6“5 which
cause bonding (crosslinking) of the caIC|um carbonate patrticles is increased, and the viscosity
increasd eReHERER AFRvAaTSorBte BTy RuithafesisIeRs iyt Airsa  Beirld u%ﬁa@é?ﬁﬁi@nﬁ)OZZ] The
(meth)agpydig(co)polymer salts according to the present invention can be obtained by the following
method. After removal of the organic solvent from the solution containing the polymer (A) or the
copolym 90(183) obtained in the above procedure by distillation, vacuum distillation, drying or other
operations as neressamgribesearhaxylic gsonp itoihe unitrfrosa the Manpmertis) ferppdie palymer (A)
or the C(g)é)lymer ing)f\re neutrallzed with bas(lrlc corggoun]geggn are. V(;t:g)mrjcverted @tohthneof%rm of a salt
which is Water-sofible’ he Hasic comp%un§ o neutrafization is ammonia or organic amine. The
neutralizetiowis perféignéanwithlanidast. orfxbarie compoohd selested frioiehecgisupoansisting of
ammonig. R4 Qrganic aming o that22 1o.88% by mals, and prefierably 30%ta 5% by mole of the

carboxyl groups in the unit from the monomer (a) is converted into salt form. Further, when the

neutrahzfﬂﬁﬁ?@%’eﬂéﬂ‘héﬂfsértﬁa‘f%%lﬂ‘é%o%%%l@BFYH@‘E&PHWB%‘%&@lr?ﬂ’?é?r%?tﬁmtural unit (a)
is convegtechinto Wepraail praun, dispeisanthaving goad dispersibiliyand excalten! effeglof

suppressmg gH lowering for calcium carbonate slurry If necessarﬁ#ammonla and plural organic

amines Ay BEusBYC B X SHptun a8 bthiar t%h]ﬁefhg%?g‘éhné’ AR HRAYBE T combination
therewitb@agtomng asthenpropertiesqokiile sesuling capalyme rargmathimpayedsul foddte dispersant

can also l%e obtalnegfbo_}[l r’rtnxmg an ac¢ %Heo%s solutlorﬁgf the epolymer &Ag ani?r the co;‘)%,yrmer (B) with

ammoniunt salt agueous S solution or rgan% amine salt agueous s‘solution 0 Agland/or B\S and, if
necessafylasssiutiof wisdinin OtandidvIBXis herrraliz st it afotherbhsizlégAspaund in the

neutralizatignraloas descried ahovelA023L 1 £ e Presentdnyeniondl thi ratig.of the

ammonium salt or organic amine salt in the polymer (A) and/or the copolymer (B) (referred to as
(meth)a&%ctééldlb]é%ed (co)polymer in the present invention) exceeds 80%, dispersibility is
deteriorgteghand is therefore unfavorable. It is also industrially unfavorable in terms of odor and cost.

On the other hand, if the r cfmo is less than 20%, the sup essm%effect of the PH Iowerlrclig for calcium
carbonate slurry%ﬁh 45e %W%ﬁ%%%d’ And'fs ﬁiréarseenge Yiaorable Potymer (A

from the mcnomer (a) or copolymer (B) formed from the monomers (a), and
monomer (b) and/or monomer (c) can be used. The copolymer (B) is
consisting of 80% to 99% by mole of the (a) and 1% to 20% by mole of the
(b) and/or the (c) based on 100% by mole of the total of the (a), (b),

and (c). From the viewpoints of a balance between the dispersibility of
calcium carbonate and the stability, fluidity and filterability of slurry,
the ccpolymer (B} is preferred. In the copolymer (B}, if the content of
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
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Moreover, if the neutralizing ratio of the acid group in the (meth)acrylic acid-based (co)polymer is less
than 20%, pH of the calcium carbonate slurry immediately after grinding is lowered and suppressing
effect of the pH lowering for calcium carbonate slurry as mentioned above with age is weakened,
being unfavorable. In addition, the dispersant of the present invention requires that basic
compound be used in such a way that the pH of 6.0 or lower is achieved. At the pH of higher than 6.0,
the propettiesyofithe dispgdrsioaniiquid slighy stictragsfluidity, filterability, and the like are insufficient.
[0024] [ooirfﬂe basic compound used in the present invention is ammonia or organic amine. The
organic amine includes primary amine, secondary amine and tertiary amine. Examples of the
primary amine aheFsBgefdayanfiselftfudd dithard drine 8UcH ds 1bhveiCRrABRiInEhaving alkyl

group wWith-bta 20 casber-atamsdineluding methylamine, gthyliaminel n-butylkamingq aatyl amine,
dodecyl amine, dimethyl amine, diethyl amine, dibutyl amine, dioctyl amine, didodecyl amine, and the

like as Wil SRATREHIBRFECSHEATAE oGt Fafiol R “dithapid Hifind SBREEtHE like: (P
oly)alkylppeynehamine:suely asethyene diamjnepchethdenex trimmipe yiketydenentetkamine,
tetraeth%l]e:g pen mine, and the like, derivative of these compounds such as alkylated product,
alkylene oxide ad uct, and the like; and the like. The tertiary amine includes tertiary amine and
quaternary ammiorinpl saltstthsrbaiiobtzinesby uratarnization zExamples bidhewaitiary amine include
aliphatic.amipg;suchyas rimeathyl aming. Jrethyl aging, isgprogyhetiy amype. petyl dirggthyl amine,

dodecyl dimethyl amine, and the like; alicyclic amine such as N-methyl pyrrolidine, N-ethylpyrrolidine,
N-methydpipefiehng; NuethyLpRérdine @ag thetkétsromitic RNt SUER &8 N,N-dimethyl aniline,

N,N-diethyt afilaeoanebitle dike, aswelkas qualenary apepisrbaalaef tiesegemapounds obtained
by quaternization using dialkyl carbonate or other quaternizing agents; and the like. The basic

compouRBREPBrefatly Brgahle Aririaid Cali¥ 8- hBRt “Ka ﬁoﬁﬁiﬁfﬁﬁﬁerﬁf’@ﬁ&? MG preferably
is alkanatasninecer |avenakyd aminesdP attipolaitis pratef reddsimonoetienglaimise bedauase it has less

odor and s environmentally friendly. [0025] ... Fxamples qfing,olfier basiccqmpounds capable of
neutralizing {Re acid group n fhe (me ﬁfacrylﬁ): acid copolymer include alkal metal%yg'rlom e,
alkaline-earttiemietdl hydroxidanandthewkerThe alkali metal is preferably lithium, sodium, potassium,

or the like. The alkaline-earthmetal s preferahly calgium. Magnasium ariym. gy theike ,These

compounds may be used singly or mixture of two or more types may be used. Among these, sodium

hydroxidésiIparfduldity prefiTedte WaFRiwEYPr BiE TR of Hik&h Ry dricRidélor Alkaline-earth

metal hygfoxide alang-shopld be-anoided hecause itleads 10 the pHilewesingof theddispsrsion liquid
slurry. [0026] The dispersant of the present invention exhibits excellent effecés for in%rganic
pigment"BEPArfEEREAY cAIGiN ERBOnSRESTRE M RTStHe dRpaRssitto‘be Usdd ifUstElly in the

range fraern0:01%6ic 40%=hy maksy prefarabiyirem @0H5%tooble byharalss, idndhparticwanty from 0.1%
to 3% by masscp]@%%(% on the Pmou&'{aof c_‘L%Igilré’r}in carbon%tlee. Tpgo i ersg%g cﬁagn%gt exhibit satisfactory
and,

. “rat . er is les S3 o e .
dispersion sifect in'an amount of less than 0. 0}gaby tmass. On the other it Is also unfavorable to

use the digpersairitan an dmourtoigesatdrahegs 0%y massrbetausteil ehdiigpreadnb the viscosity
increasing ofithe.dispersiondiquid..1 cothefispersion liquid of calcium carbonate of the present

invention ig)referab y has a pH of 8.0 or higher. If the pH is lower than 8.0, unwanted bacteria are more
likely to §FO%Sh the slurry, causing the release of unpleasant odor and reducing performances thereof.

More preferable pH 158.8-0r BigRRErization initiator for the production of the
polymer (A) and copolymer (B) according to the present invention,
peroxide radical polymerization initiator commonly used can be used.
Example therecf includes water-soluble peroxide containing persulfate
such as sodium persulfate, potassium persulfate, ammonium persulfate, and
the like; hydroperoxide such as t-butyl hydroperoxide, cumene
hydroperoxide, diisopropylbenzene hydroperoxide, p-mentane hydroperoxide,
2,5-dimethylhexane-2, 5-dihydroperoxide, 1,1, 3,3-tetramethylbutyl
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,
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[0027] Examples of the calcium carbonate used in the present invention include precipitated
calcium carbonate, colloidal calcium carbonate, ground calcium carbonate, and the like. 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 about 0.04 mm to 0.4 mm) is used,
perfoimances of the dispersant for calcium carbonate of the present invention are maximized. [0028]
The dispetfsantlofthe present ideentbriaxhiliiesextédlent effects also as dispersant for inorganic

particles,syeh,as silica parficles. sefiapadigles (carium.pxide particles), alumina particles, and the like,

in addition to the above-mentioned disﬁpersant or inorganic pigment. [0029] In general, silica
dispersientiquitSisT88aNOR I atioHs TIPS PapETnaRkity hfetahldrkifg, Fariiis paints, optical
materialsaRd chemicakmechanical palishingdhereinplesxtefertedde,as Myl pelR30] CMP is a
technique employed for smoothing wafer surface and the like in the manufacturing process of
semicordittiar devicest wierein A BolisHirg bad iR Gdnéred §6ngwilsﬁhé‘_gfa{%ﬁ?%lsurface of the
polishinggatkis sasdked Withabyassreagantanddthe wafersuréacend bagedlisteedispregsed against
the polishing.platen. Then, the polishil ten is rotated with pressure applied thereto, so that any
bumps }ne ﬁgé sslﬁ?gcgio%g%&%éég gjgeyr@m%%/gd{ %?/rr%x cyﬁgr?%% 1r%c%fion between the abrasive and the
bumps, thérdisy fiatiaHingrdreosuttadanRroductsobtained byldisperingsiica prticies or ceria particles

with the yse.0f dispersant ate knpwp.as phrasive agept fonthis CMP. [0031] When dispersant
liquid of silica particles is produced, the dispersion liquid is preferably used in an amount of 0.01 to 2.0

parts by weight 38SGHRPEBTRERE et 5100 EREBYWERHBr tHe SR parieRS.90032) The
averagepsizeafithensilicr pastieles £gn,berappreprintelysenaseorsingto thedntgrded use. In the case

of usingﬁe?gg%siv%&rlCMP, the average. size is preferably in the range from 0.005 to 0.5 um.

. g the above-meritioned peroxide radical pclymerization
initiators, hydrogen peroxide and persulfate are preferably used which
facilitate the control of molecular weight and have low decomposition
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]



In the case where the average size is 0.005 pm 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
um or smaller, the precipitation of the particles can be suppressed. The amount of the silica
particles to be charged is preferably in the range from 0.1% to 50% by weight based on the dispersion
liquid. In the case where the content is 0.1% or more by weight, when the dispersion liquid is used in
the CMP proceséhiange potishiag rate tapdeobtained. Orethreothet- e fwhien peé wontent is 50% or

less by wejghy, thpAggresation qthe pasticles gan be suparessed. 19033500 the qthprchand, ceria

dispersion liquid is used for applications related to exhaust gas purifying catalysts, gas sensors, optical
material23BAd"eRPP 106331y fgReAMispersahit Trquidlof ERFiPPAVIERRSZRIH RS (EBRS TRE Wi persion

liquid is peeterably sisat in@n asneunt 05,0.04 R0 parts M waightasselidicortantdasad on 100
parts by weight of the ceria particles. [OOS;JE%[_ The average size of the Qeri%‘_garticles ccc)aton be
appropridtely'SeCaRESrdMY 1o tHe e RPHTEE -t cHEROGF OEHG asabtasRRe fPEMPY the average

size is prefenabhyrie theaangs frome@dil dinkdiuation rhathewase wheretherarerage size is 0.01 um

or greater,.when the dispersijon liguid is used iri_lﬂthe MP process large palishi g fate can be
obtaineo?.d(?)nni% %?th ﬁ%ﬁ%%h%%\cﬁ% %?/%Srége %??e%s el.é)rﬁéug?%rﬁg% r,e%e%?ecfpitation of the
particlescegpnlhesupffegsed.also bhecamoaht ofdhecoerdagarticles to be charged is preferably in the

range from 0.1%0 509 hy weight based.on the dispersion liguid.In the case where thg content is

0.1% or more by weight, when the dispersion liquid is used in the CMP process, large polishing rate
can be ditafifed2tsh BR& GtFeraFand L idTer the donhshiE®-50% or less by weight, the aggregation of the
particlesjeandie suppressed. [0036]

. It is preferable to carry out the polymerization reaction for
producing 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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Alumina dispersion liquid is used for applications related to papermaking, metalworking, fabrics,
paints, optical material and ceramic material. [0037] When dispersant liquid of alumina particles
is produced, the dispersion liquid is preferably used in an amount of 0.01 to 5.0 parts by weight as
solid content based on 100 parts by weight of the alumina particles. [0038] The average size of
the alumina particles can be appropriately set according to the intended use. The average size is
preferably in theTtangedidne8:01 to 5.6pprlymer Setling te-averagetsizenef tvemlumina particles to

0.01 pmyar,greater hrings.an,advaniags inferms efcost. Qn the otherhand.juhen ceramics is

produced using alumina particles having the average size is 5.0 pm or smaller, ceramics excellent in
high toughfiscanlFehiaiRBdthe SOtHE Mot tHEAlGRin2opaftdlestb BE ¢h&rged is preferably

in the rapgs,fram40%) 1Q,86%rhy weighibasedop thedispersiprliguid: it the casewhere the content
is 40% or more b% weight, when ceramics is produced using alumina particles, ceramics excellent in

dimensi&h BanBE K ireatesn tHeSstHerRENYS iNTHESEEEE white TREPESH TSN is 85% or less
by weightr-dhp viscosityuaf the tispersiomhaguid-may belaweredmangribe dispersiandiquid can be easily
handled. [0039 ispersion liquid containing alumina particles prepared using the.dispersant of
the pres%%??gyéﬁﬁohgﬁan eertljesuet&q%rl \Z/%l%o‘ﬁsgfép%o %é?iocﬁgﬁ%uﬁért?gﬁaaﬁ:%igﬁgysﬁg%elgq&fcl}:fgr
manufactoeintpceramisscart béfavorablyatsadsolubiear the foregoing application, ceramic raw

powders other thap alumipa.canheused insambinationdherewithioni &S SeAMIE rawpowders,

inorganic powders can be used. Example thereof includes metallic oxide such as titania, magnesia,
zirconia, and thetliRenfivétzific Tlrbide SUAPRECSHRBriéAbbitle, ‘B7d theNkEAAFIESHERHS aluminum

nitride, siligepnitfide aAnehthe like, cashonatesuch aswalciim carbonaie: bafim earkonate, and the
like; barium titanate; and the like. [EXAMPLES] E)O4O Hereinafter, the present invention is more

specificdiff? eXpl&ihe Pwitly Ecafipies He prede Pcﬁw\%nt?(gl%i B G Way TmitBa G ¥Stowing

Examplegoups in the unit from the monomer (a) is converted intc salt form.
Further, when the neutralization is performed so that 20% to 80% by mole
of the carboxyl groups in the structural unit (a) is converted into free
acid group, dispersant having good dispersibility and excellent effect of
suppressing pH lowering for calcium carbonate slurry.

If necessary, ammonia and plural organic amines may be used. Basic
compounds other than the organic amine may be used in combination
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.
{0023}

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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In the following examples, "%" and "part(s)" mean "% by mass" and "part(s) by mass". In the
following examples, measurements of weight-average molecular weight (Mw) and number-average
molecular weight (Mn) for the (meth)acrylic acid-based (co)polymer, and evaluations for dispersion
characteristic of calcium carbonate were made in accordance with the method described below. [0041]
[1] Weight-average molecular weight (Mw) and number-average molecular weight (Mn) of
(meth)acrylic acitbbased (ca)palymerut raAl 100spkagdmplé aibtainetkinoProduttiornExamples
describegDeigu by xtractnghe.nedb)aclig.acksbased {raipdymepfraim he.neudialiged solution
and adjusting the concentration to 0.4 wt/vol% was injected to columns’[three columns supplied from
Tosoh Cerpeation, STSKyel@sdbaraAsX B LtRS K FGHDDGPWRYr TS KEE| SEDOORADA" (each has
the lengthy e 30Q My andthedateral size of ¢-8mm) connested in serieskataicelsmageraperature of
35C. An eluent [buffer solution of 0.1M NaCl and 0.1M phosphoric acid (consisting of 7.70 g of 1N
phosphdtediraRfiate, 3825981 2N PHGs pRARY dctdEahydrate, 8.63 g of NaC1, and 1,476.4 g of
deionized water)jiwasdthernpassed thraughdhe eaurmas@icadlow materofioB mifmirandihe

weight-gverage moleculay weight (Mw) and number-average mol weight (Mn) of the
(meth)a%réiﬁi%:gagfﬂl}%%%%%a%@ofp%érﬁgr \%\}lécrhe théadurdd %s%% Slgl Begigzéat%nqc%“}%ﬁétsography (GPC)
method efiaguecus system wheréirh tgmponents @fsotied podbertokmmes wereddlspeds Tdve

weight-auerage molecylaryeight (Mud 4l nuberaverage mpleqyjar el (Mn) were calculated by

the pre-created calibration curves using, as the reference substance, sodium polyacrylates (with a
molecularfeighe 59,000,000, 5,550,000, 1,140,000, 440,000, 131,200, 70,900 and 2,400, supplied
from Amggigan Polymer Standards Corp.) of which weight-average molecular weight (Mw),
number-average molecular weight (Mn) and peak top molecular weight (Mp) were known. [0042] [2]
Dispersion chardéfe &t 6f CAlERitatthd (24 Rt GHnding o tdurnt S8Rt Rlrbonate

900 g ofzeatsely grownd greurd CaleitnmraabanardNe . Arluiary Hdeeshaesiduey IHn6iaeless, and
100-mesh residue: 90% or more) manufactured by Maruo Calcium Co., Ltd. and 2,970 g of alumina
beads (&7&tags 5176 1.6™He medium to be ground) were fed to a dispersing machine (which is a sand
grinder) manufa&ttrecl by lgarashi kikae KyKarfEurthendt e neudeatiz ediaguéoasisiiution of (meth)acrylic

acid based (folRolymer,erepared by Biafustion kxamnles desaribed belgy wasfed 1o e dispersing

machine wi e solid content of the (meth)acrylic acid-based (co)polymer being 0.75% by mass
based oAHOY atthe Werdhdonthasirerhdeansun darboit®ee Ditiated waidewaadted thereto,

and groypd calckun-carbenate sluiwith tha.cancentatign ofgraund caleim garkonate being 75%
by mass was prepared inside the dispersing machine. Then, wet grinding was carried out for 50
minutes Y RStatIRTHAE sttty Bide BHRR didperEitg it e rOfafiolEeed-orL BB rpm.
[0043] [2ch]ddnidity e grounichealcivemcarbbnatensiuran durirg Wekgrinsing) a1 kyIaefluidity of the
ground calfium.carborgl{gte Ssltér;ch_ qlél;llgg éhe wet g@qgitr}g"n the aboverlgr-a]cgvi%scgy e'%gted in

accordaRce’with the Tollowing critena, - ones ene triaml

tetramine, tetrasthylene pentamine, and the iike, derivative of these
compounds such as alkylated product, alkylene oxide adduct, and the like;
and the like.

The tertiary amine includes tertiary amine and quaternary ammonium
salts thereof obtained 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
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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: Little material was adhering to the
stirring blade of the dispersing machine from the early to the late stages of grinding. Fluidity was good.
3: A significant amount 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 eardy stagergf gringling welsrparticukany pbaryf0044] {2kehAlenage sizel ofvgroandyéalcium

carbonale,paricleg o gteund saleLun sarpanaie,slury Ths giendcalgun cashapate.gury obtained
Palsln.ca .

by wet grln(ﬂﬁg in ff1e above was dispersed in a large amount of deionized water to obtain
appropriege tightsdattenrgrivnaasiyl Usikglenstispersion as a sample, the average size of the ground
calcium eggbgnate particles in the ground calcium carbonate slurry was determined using laser

diffraction/scattering particle size distribution analyzer "LA-920" manufactured by HORIBA Ltd. [0045]
[2-d] Filterability Bgrhsitd CalERmEEBo R SIFTTPONIPheaBARrE thotiit drthergr8uhtfealcium
carbonate slugydasludinghthemluninarheadssebtaisesbbyrwet grinding knthae abeve [2-a] was used as
a sample, which was poured evenly into cylindrical filtration device (the diameter of the filtrating part:
2 o R Hot A 00T e A B TRFERS AT NS aare 5 o LT Ae B aebed Srce
the filtratienpwasestaisigd Lt amoumtdimit; ookt slurryfiltdred Was mezswekkic evataatd filterability
In accorgance WINNE IUOMNQLTIEHR, wagnds AhIe3R140%0 B:mass pfibe sprmple passed through
the filter cloth. Filterability was extr_emefy excellent. 2: At least 30% and less than 40% by mass
of the sarApheWaEsal thRsugRaf eSHROL Elcth. IRitEvaBIlRY WaS eXcaltast. typres Ze@nhy [8§§3han 30% by

mass of the-spmplepassed thrayahhesdites clath.iilterabilitywas ndgrior. [0046] [2-e] Stability of
ground calcium carbonate slurry with age , ,

However, the use of alkali metal hydroxide or alkaline-earth metal
hydroxide alone should be avoided because it leads to the pH lowering of
the dispersion liquid slurry.

[0026]

The dispersant of the present invention exhibits excellent effects
for inorganic pigment, of particularly calcium carbonate. The amount of
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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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
more 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 25C and
the initial viscosity of the ground calcium carbonate (immediately after the sample was prepared) and
that of 7adtays aftéritmmasallbwedto be leftstamdinfpwerecareasuten byl BMtypetviseometer

manufaciyted by TOKYQUKEIKI INC atalemperatire.of 25C using Aetor #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
used whEP#Y8 viscosity of the sample was 1,000 to 1,000 mPa.$) at a rotation speed of 60 rpm.

[0047] [2-f] pH ofgsouns-ealaium sarbppatesiuny inverkhe:slusyiprepatedd therabevedgse] having a
concentration of ground calcium carbonate, of 75% by mass was used as a sample. Its initial pH value
(idmedidteRy afertheSamie Wals pPOpErEdS areF prvafuE &Y Hays aked iPiad GhiStired to be left
standingaeire mpeasiirbes usig apHorieters=-12" Iimanufactued byaHORIBA, Ltthdntastatiesavhere the
temperature glvcialsfregu ated to 5(% a__nqe evaluagon was macée Fg accaordance, with the following criteria.

[

llé?pfk is ersaP

t.
1: Both of tHe In ?/e;iue i untgdlflat%ﬁ%r}?er the sample was p%%%%?é&}%ﬁdl ?ﬁgan value of 7 days
after it we¥)afidwed to be left standing were 9.5 or greater. 2: Both of the initial pH value

(imediately afterthe, samle vas prenaredd.andihe pivalke alddays aflgr tasalowed (o be lef

standing were below 9.5. [0048] Production Example 1 (Production of (meth)acrylic acid-based
copolymé?i(@-a9) 1) RIBeFHecR fadiehaehkiged WRATLEE 8 RpéfiSopByIRie Mt Hid@ 138.0 g of
deionizeghwaigenl betempeiature obthe santentiaibmbaskyasdnsreageebid 8@ meije stirring at
revolution speed of 200 rpm. After the temperature inside the flask became constant, 0.87 g of
ammonibf? Petsulfate and 4.05 g of deionized water were added all at once. And from 1 minute
thereafter, a monumersmixtidrehatipeo usysdhytion Tonsistinghofig 322 2eg ofiadtydie acid, 131289 of butyl

acrylate and 44.6 q of deiopized water (314.6 g in total) a lymerization initiator. aqueous solution
consistin%ﬂg? ﬁ%s%%ﬁ?ﬁw“rﬁ%%%&ﬁ%ﬁ%r % ate anc 5%?@%(3% %’g:l%%\/fzegg wét%r]' (64.% Sj'ln total) were each
continuaesly Supplieddvier 6dHmnsl After thve ldompietiohadiethe Ebatiudassupplyithe mixture was left

keeping gt 1 LeMIRPIAHE OTs(85.0r,4 Shhaurs dosalyie follpyed by heingscoeled unyilipe inside

temperature was lowered to 50C. 500 mg of the reaction solution was extracted and analyzed by gas
chromatBgtaph§ UrrddetrdcAftadittanteh BRA dlHAstePhdr@not ditectéls Polishing

platen is rotated with pressure applied thereto, so that any bumps on the
surface to he polishéd are removed by mechanical fricticn between the
abrasive and the bumps, thereby flattening the surface.

Products obtained by dispersing silica particles or ceria
particles with the use of dispersant are 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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(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 155C for 45 minutes and weighed. And then, the amount
of (methjaeiylio-baisesd populpitertinthe hedtedragueolsssohution wasrmeastded. Based on the
measured amoupy, dgignzed waipy was added.lopiends aLagheQus selulioa wilhia sold

concentration (content of B-1) of 45%. (4) The aqueous solution with a solid concentration (content of

B-1) of 48% &praimekriin (8) Hbove Wis Rubjedtet toarechisthble[H-ab6ve it efgHtavelage

moleculapnweight (Mw}and. aumhesavarage molecwarwveightdMa): of Bk containeg dr theraqueous
solution. The results of weight average molecular weight (%I\élw),of 5,200, number average molecular
weight (Mrid of2 50856 %ﬂo@@u@?‘ﬁ@@‘f?&&riﬂ)ﬁfﬁﬁ B AT 2 58 Wt Shtiihdt $8050]
Production Example? (Rrejuectien afhgneth)acrylicsacitkbaset-eepolymerdd:2)}hEl) The
polymerizati:%n g@ggtié)g was aerrf&rﬁgg igag]%gag&e rggggeé as those in (1) of Production Example 1
except tRat monGmer mixe agueous solution cons@ﬁng of 220.3 g of acrylic acid, 49.7g of
polypropidéaglglycol monoacrylate (number of moles of polypropylene oxide added (n) = 3, terminal
hydroxyl group (83 &,H))and-44.69 of deignized water (3146 g indqtabwasused instead of the

monomer mixed aqueous solution in (1) of Production Example 1 (B-1). After the completion of the
reaction2BODL AR} HFBelRadish SolatibARAsIaRtratiad ey FrI§2EEBy G&S cPRBRRafography.
Unreactggdracryl agidand polypropmiene glycol monoacrylate were not detected. (2) Subsequently, the
same operations described in (2) and (3) for B-1 were performed to prepare an aqueous solution with
a solid cbit&htration (content of (meth)acrylic acid-based copolymer) of 45% (the obtained
(meth)acrylic acukbasetkcopotymeriguaicsedta s 3 iheeeinadtenod3)dde ageieous solution with a
solid congentration (cantent of B-2) of 45% obtained in (2) above was. subjected to the method [1]
hove 10 TGt B Age M AGCETo WEBY (i R P e S i HHE (i of B2
containeekirytite @ yedusd solution: THaeeasuitsléPweight duerageshioletular wisight (Mw) of 4,800,
number gyerage molecular weight (Mn) of 2,300 and molecular weight distribution (Mw/Mn) of 2.05
were obtained. [0051] Production Example 3 (Production of (meth)acrylic acid-based copolymer (A-1))
(1) The p8RAAérization operation was performed in the same manner as those in (1) of Production
Example 1 excephthat,Biagemear-adqyeous selutian gonsisting kg 78:040f sirylicasidsand 44.6 g of
deionized water (314.6 g in fotal) was used instead of the monomer mixed aqueous solution in (1) of .

Productidi BXaHBIEY (B9 AREF e CoinplelioR 5t B8 FeREH0H 806 g BrtHe Fedlfion solution was
extractedrand-anakyzest by gas ghromatography-Hdnreagted aerybacid was rotdetected. (2)

Subsequently, the, spme operations deseribed . (2) and (3) for Produgtion Example, L weye perfotmed
to prepare an aqueous solution with a solfd concentration (conten%f (mgtﬁacryllc acid-based

copolyme¥ i 45%n(theasbthihe d fethlacryaicCHEI d:begseth copulgmacikirsfane d 6 asEA-pe
hereinaffgn). (Rl heaatRouR solutignvita sofidcaneentiation fcontanyoff-d) ofd3%epbtained in

(2) above was subjected to the method [1] above for weight average molecular weight (Mw) and
number BVRragechdicttiarwighREVRRATSE BLETSRTAIRBISIFPRIE 3fftibous solution. The results of weight

average moleculgravgighttMve eh,5,380: ausmber anarage proleculgeaveightAMa)eb 2,400 and

molecular weight distribution (Mw/Mn) of 2.21 were obtained. [0052] . L
the range from 0.1% to 50% by weight based on the dispersion liquid. In

the case where the content is 0.1% or more by weight, when the dispersion
liguid is used in the CMP process, large polishing rate can be obtained.
On the other hand, when the content is 50% or less by weight, the
aggregation of the particles can be suppressed.
[0036]

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

[0037]
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Dispersants were prepared by using the (meth)acrylic acid-based (co)polymers (B-1), (3-2) and (A-1)
each obtained in Production Examples 1 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 of the ground calcium carbonate was 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 withitrnniéthed gescribeniia [2thphatoves partiattter] theraverage sike of the ground

caleium gaghanate,patiles caniaiaed o, graund.calgium.gaeRate elury abininect byyyet grinding

was measured by the method described in'[2-c] above to evaluate the filterability of the slurry by the
method Heiehibet® 7219 £PBYRIMBPS6FePthE StEBHEY dPhecdiiitfy With 2 Wid ®Valuated by the
method geseribrd 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’B? omparative Examples are shown in Table 2. [0053] Example 1 The aqueous
solution of (meth)acryle soid-kased copblymendidavasrisetde T haflask wasrepoled stith seed water.
While mggguggi%th% §@h§8i%tse% 'g @édr?%e agueous Ss%%tign was f%l%ggﬁeditg @ggtralize 20% of
the carboxyPgrouBs erived from acryH' aci f urfhgr, monoethanolamine was supplied to
neutralizea80%0 ofothe) eitbdybgfoups derived from acrylic acid. Neutralized copolymer having a solid
content of 42.0%and pH of 5. Qwasarepated s e TH.ARUNdcalcyE catbgnate jyas,subjected to

wet grinding using this neutralized copolymer according to the method described in [2-a]. The viscosity
of the di§pedivh RguresI @y WESTRER U d-85751 0 mP2ES onIhe-Bay SR ire thghAdint ehd as 930

mPa.s sgyesdaysitheseafiered N Mgdiansize ofthe; dispersion diguiddmmediatelyiafier production
was measured as 0.604 um and the content ratio of the particles of 1.32 um or less was found to be

98%. ThePHBr e Weperiorr iRt Suf FabThedstictPh BB tEURT ot Wt BFfhding and 9.8
seven days thereafiesmQBh4bExarapia Znina Netdtalizatian wastendudiad ipthéssabieymanner as

that in Example 1 except ysing the (meth)acrylic acid-hased, copglymer B-2 instead. of the
(meth)aciTe S0EE oL Sobotmes Bt LS S e L Aooaraty dorestatt fof Sgment
having atselidaentémusf 4he2%pahenpHiof 30 wasrobtaibydvihBgrowhehcakiam carbenate was

subjecteg tpuwet grinding vsing,this neutralized canalymer according 19 the;method described in [2-a].
The dispersion characteristic of the dispersion liquid slurry was evaluated. [0055] Example 3
accuracy can be obtained. On the other hand, in the case where the
content is 85% or less by weight, the viscosity of the dispersion ligquid

may be lowered and the dispersion liquid can be easily handled.
[0039]

Dispersion liguid containing alumina particles prepared using the
dispersant of the present invention can he used for various applications.
In particular, dispersion liguid for manufacturing ceramics can be
favorably used.

For the foregoing application, ceramic raw powders other than
alumina can be used in combinaticn 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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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 aqueous
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 to wet grinding using this neutralized
copolymer according to the method described in [2-a]. The dispersion characteristic of the dispersion
liquid slurry wasHevralimtéte0056} Bxample 4nveniNeutralization wes-¢dhductedsrpivisane manner

as that in Fxample 1 excepf that the neytralization rate was.set g, he.qniy, 30% wiflh o, ,

monoethanolamine. Accordingly, dispersant for pigment having a solid content of 42.9% gnd pH of 4.4
was obt&#@PIFhe ground calcium carbonate was subjected to wet grinding using this neutralized

copolymer accordingito the raathed desgriked in2-afqThedispersier gharagterigtisof theidispersion
liquid slurry was evaluated. [0057] Example 5 Neutralization was conducted in the same manner

r

as that inFEX&nTile®Y X&Spt that the neutralization rate was set to be 30% with monoethanolamine and
50% with 48% sofium:=hyeroxideaguenys solutionsfesentdinaghs dispgrsantdéangigment having a solid

content of 41.2% and pH of 5,9 was obtained. The ground calcium carbgn sug#'licted to wet
arncing VARGIRE HSUR el b e REa e et ol (25, T cspersion
charactefistithbfitheldispersibivdieprid slaigovas:evatuatetl {0088 EXdivpld G rersNautralization was

conductegn.the same mapneras that i Example J-exgent that dhenautralizatian rate was set to be

only 50% with monoethanolamine. Accordingly, dispersant for pigment having a solid content of 43.0%
and pH B8eEhPYvas BHtEREd>THR ground calcium carbonate was subjected to wet grinding using this
neutralizgghgopolymer according to the method described in [2-a]. The dispersion characteristic of the
dispersion Ii(cewid slurry was evaluated. [0059] Example 7 Neutralization was conducted in the

same mahhelES a1t BB oreket prahat thé e u it BB Fary /89 8 b1 B2 by 80% with
monoethanalamipg.) Ascordinglyz dispersaiat tbipigraentdiadngra@solid content of 43.4% and pH of 5.9

was obtained. The.ground CaaI.AC';t}JE?I’;l carbonate, was SH]E)

jected o we grin%ing u%ing gﬂ ne%tralized
copolymer according td'thé me &scrived’in 24 é%ﬁcéndfl':s%oaem tiLor? o %Sraf:%eﬁsticec?fot e ﬁispersion
)

liquid sluxyreasiewluztedn§0DbO} Eldmplei8li-based (co)polymer from the neutralized

solution and adjusting the concentration to 0.4 wt/vol% was injected to
columns [three columns supplied from Tosoh Corporation, “TISKgel G3000PWXL
- TSKgel G4000PWXL - TSKgel G6000PWXL” (each has the length of 30C mm and
the internal size of 7.8 mm) connected in series] at a column temperature
of 35°C. An eluent [buffer solution of 0.1M NaCl and 0.1M phosphoric acid
(consisting of 7.70 g of 1N phosphate dihydrate, 36.3 g cf 2N phosphate
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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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. Accordingly, 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
conductédlinthrersamemamnercas that 1e ExXaspleilexceptausing the (meth)acrylic acid-based

copolymes A+l jpstead of the (pethiagrylicacid;hased.copelymer B-1 used in Example 1. Accordingly,

dispersant for pigmént having a solid content of 42.3% and pH of 5.1 was obtained. The ground

calcium carbonat@dvascdusjesiesliv tgiindirRyting thisetrarredopslyindPa@eording to the

method described iR {2ak The dispession sharacteristit ofdbesdispersion fiquideslurry was evaluated.
[0062] Comparative Example 1 Neutralization was conducted in the same manner as that in

Exampl & 8%eEpEtRgt: e afiZAHOT Atk waktSet BB’ o798 With 4894 LbuRT A aroxide aqueous
solution.(Aceoasdinglyzelispersant forepigraent havibg gsoliditomtent 6éd10% andipbkobB8ig was

obtained. The ground calcium carbpnate was subjected tQ w L ri ding %sinlgigpisq{s ralized
copolymnéarcg%g%rd H%lt%lthlg mefho ogéégﬁ%ést)j fﬁﬁ[éﬁ?afgrﬁzéeéipgers%ﬁ characteristic of the dispersion
liquid slutey thas e vk atedt 0063 C enmysarstiveo Example 2 (netNenralizationiwakasenducted in the

same m%@@ﬁf;&%&!aét B}gg%g@ls} excaRtibaL thenpylralization rate wassekia he 0% with

monoethanolamine and with’ 48% sodium hydroxide aqueous solution. Accordingly, dispersant for

pigmentRsviisasdideditehiest 20.70taed pH 16t sorieas obtaltisd. TRENGAGEIY GRTIF carbonate

was subjncled teyebagngingdisigaothis hewtralizedeepalwnesaeepreingre Yre grethad described in
[2-a]. The dispersion characteristic of the dispersion liquid slurry was evaluated. [0064] Comparative

Exampl@5 RUTATY SR WAS TonbbEted A THE 4aHTE MaRNEIES thathT EXafiple T 82t that the
neutralization vate-srassetdosha 5% with 4850 cediem hydraxidé asuend scadkution. Accordingly,

dispersant for,ploment haviag g sojdcontent ot 40,30% andl ptt pf>-4.was,oniainggl. The ground
calcium carbonate was gubjecte% to wet grin mgpusmg this neutralized copolymer according to the
method Teseribest ivf2ralji thealisparsiorricharadtaristic nfrheadispie rsidr titdd Siarry was evaluated.

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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[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 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
evaluatedhq08861<Comparatve Exaaysiedbin a Reugealrmion wastsondietst #ithe $ame manner as

that in Exaimple . sxcept hal hemelinacedicacidibased sopabymeriel wasusedinstead of the

(meth)acrylic acid-based copolymer B-1 used in Example 1 and that the neutralization rate was set to

be 30% %R HionbethaRBYaARN&ERd BT il 489 SGdithithyarexiarRtaqaRbuU<Cs8ftidn T cordingly,

dispersagitdor pigmenthavingshsoiidsaortentak 39:9%antpHhof @ 01wasrobtained. The ground
calcium carbonate was subjected to we,t?%lrindin usi,n%this neutralized co qili%ngra ccording to the

method Je5eFed T3 4] THe MsBarsibr Ehatattetistic oF the HisPstsidt tiq ry was evaluated.
[0067] Siurrgefittenability rHORIEA altd.

[0045]
[2-d] Filterability of ground calcium carbonate slurry

The entire amount ¢f the ground calcium carbonate slurry including
the alumina beads obtained by wet grinding in the above [2-a] was used as
a sample, which was poured evenly into cylindrical fiitration device (the
diameter of the filtrating part: 25 cm) with filter cloth having 200 ME
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 of 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
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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 6

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]

27



-rco TSL ZSL 3. St 3. St T'SL Median size (pm) L95 0 365'0 T890 88S 0 399'0 Elapsed days (60rpm)

Z T T Z°SL G£9°0 GPeET 0L6 T-¢ 6 oTdwExd
T T T 0°GL 86570 0GET 095 T-1 g a1duexy
T Z T T°SL 66570 00LZ 0oL -1 L oTduERy
T T T 1°GL 8190 0%9oT 0Z8 -4 9 oTduexd
T z T T°6L 6850 00LZ 0fL T-4 G e1duexd
T T T 0'SL 0£9°0 066 0ZL 1-d p orTduexy
T T T 0°SL 886°0 068 0TS 1-9 ¢ aTduexy
T T T 0'SL €09°0 0€6 0oL Z-4g z oTdwexy
T T 1 0°SL 70970 06 019 T-€ T a1duexy
butputab
AaT1T9RIeq11I | A3TPTNTT Hd mm ) e 1933°®
ATINTS AZINTS ATINTS ArT0TS e T poy AT@leTpaum]
(udxpg) sAep pesdeTd
T @79=1

[0068]

28



After 1 week 0991 0091 0011 0591 OSOS Immediately after grinding Oct OL6 089 0091 016

. ] _ g arduexy
¢ € T 6L 25570 0506 0% =7 | gatjereduos
. . ¢ a1duexy
z £ T Ay} 88570 0£9% 0097 178 | sarqeseduoy
. . ¢ a1dwexy
T T Z A=) 78570 0071 089 =8 | garyexeduon
] ) ~ 7 ordwexy
z € T g SL Zes’o 008%¥ 06 T-4d saT RTRANCD
] ] T arduexyg
jooM 1 butputihb
AyTTTqersnTts | A3TPINTT Hd Wzv mﬁwﬁ I937Y i soIE
L To3eTpoumI
AxIN0TS Azantg AT1InTg ATInTs | ueTpeM
{wdxpa) sAep pasdeTld
¢ =2T9=L

[INDUSTRIAL APPLICABILITY]

[0069]
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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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Example 5 [INDUSTRIAL APPLICABILITY] [0069] 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 dispeldaht Hiak2 pdskle to disperse them in fine particles 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 timedTHg-dispersir ligid isvesy mitaile feauaginpthe papemaakingndustry as well as
for applicatio §§E§%§PE%H’?R€£§5}?3§%¢ '&l@ = aﬁaﬁgﬁ e ihs Ik Zewgfaeﬁ,s'@'med is: 1.

A dlspersant clum carbonate haling pH o 6.0 or lower, charact rized In that sald dispersant Is

partially neutefiZéQ RebRe R (Pdlymirissaturated ashradd btk 68Y 6PRBIROlymer

consisting of &99%9AYedmP i Yo %gihaeﬂﬁdafmmdakauaé’awwle@%ﬂ GasRexvlisAacg and 1% to
20% by mole of %t least one unit s If;ted m the% onsistln of a unit derl\/ed fro

(meth)acryllc 25083t ARG Y (i Yer edT? 8 b)(cT acrch d)eseterndft po ﬁy%ne'(gqbcol based
on 100% by rHefeddPie toRa ISHE)Y B W@,Qﬁﬁ!\@/cf 1B b{eBleasTb Sci¢ Y RF & partially

neutralized waiidariaria aivewrig 80)i(ecandkihaj INaiceindyses AF po baid pplymey (Bgds neutralized
so that 20% 10,800 &y 1eplf B the AP IAIRHRT d5rived freBy saif 6@3 Wisalwgiedsapxylic and (a)

Is converted Into free and roug 2. The dispersant for caléium carbonate accordln to Claim 1, wherein

20% to 50% BY ARhE BF HER54LASqHRA S 8r5dl§;Hé(r'l%‘jt6F§é?cFde'&i9rﬂ'8'P?@5q&ﬁﬁ%ﬂ?'ﬁeutrahzed
with ammonigorerganid Zhfitesakt peHaredh <) polygaed (20 lomsaid By piy neut@) kzadsrlized so that

50% to 70% thnot@qoftbestmh@(yh@r@uaﬁ a&aérvealrts@iays Jichapd Jppaddratpaleasheyylic and (a) Is
converted Into f ee and The dispersar(yl} é:r calcium carbo ate acgfordln to Claim 1 or 2,
LR :

wherein said Monomer é?dfocr?r%%xgal'(]cc%%' r I§) i TV etFﬁacry ICand ester Wlﬁ‘lr(lut% 8 carbon

atoms, and said monomer (c) Is (meth)acrylic and ester of polyalkylene glycol represented by the
following gengrafrfeymukpéksamtizsE R GO Ear{ion2et-aR)indR 6L cwdigiein Rbds-dipsirogen atom

or methyl grop, %%@W%‘Fe%a%é’%@iﬁpé’i%ﬂ %Oé’é}: %'élg(%@'ipg%‘ &omiQy a¥odigrpup with 1 to 6

carbon atoms, m is the number of andn Is the number of 4. The dispersant for calcium

carbonate acgﬁ?dfr'?g%réﬂﬁb% W%%quvétmﬁg‘?@ﬂ'?afbra‘?ﬁ?@?dﬁpawgﬁld ﬂ?ﬁt‘@é‘?ﬂfeﬂ’from said
monomer (a)daishitb pphandA)Aporsdid copolymer (@)Id snreetfidira ldfzedyanidhat 50% to 70%

by mole of the carboxyl groups derived fromsaid a,B-unsaturated carboxylic

acid (a) is converted into free acid group.

3. The dispersant for calcium carbonate according to Claim 1 or 2, wherein
said monomer (b) for forming said copolymer (B) is (meth)acrylic acid
ester with 1 to 8 carbon atoms, and said monomer (c) is (meth)acrylic
acid ester of polyalkylene glycol represented by the following general
formula (1):

CH,=C(R")-CO0-(CH2)n-(R*-0)»-R? ¢))
wherein R! is hydrogen atom or methyl group, R? is ethylene group or

propylene group, R® is hydrogen atom or alkyl group with 1 to 6 carbon
atoms, m is the number of O to 4, and n is the number of 2 to 10.

4. The dispersant for calcium carbonate according to any one of Claims

1 to 3, wherein said acid group in said unit derived from said monomer
(a) in said polymer (A) or said copolymer (B) is in a form of organic
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amine salt. 5. The dispersant for calcium carbonate according to any one of Claims 1 to 4, wherein the
weight average molecular weight (Mw) of said polymer (A) 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 carb8RARS a¥btding to any one of Claims 1 to 5, wherein said dispersant Is of said copolymer
(B). 7. The dispersant for calcium carbonate according to any one of Claims 1 to 6, wherein said

monomer (a)eforfaérramggﬁaigaﬁﬂmbﬁm@&(&idm aeihieradid, said rapRgreeT dky isiuy aonyiaie, and said
monomer (C) s poly pm@ﬂdspﬁ QI%C% 2 @&WQ?%F.‘ ip %%”%?hf%‘i‘%% (1) is

propylene gr%lés 8. The dispersant fo aC|um arbonate accord |&gto any one of Claims 1 to 7, wherein

said organic %rlssﬁf&ﬁ@[’r?é%‘%rrﬁﬁé 1§, Wa]5era0a% A EQRidnP R r58nEt8HARTSSHPBf 9.5 or
higher, whicholsl gespariad ot srandiacdusing shigelispetsamt drcalgivureathonateakdedvding to any

one of ClaimgJelyRtxerhgEindinGu 18 TBPIHERRISIT healsiamERERaNaFaRGSAEING 19 ¢laim 9,

wherein said (g:lal(iigstg carbonate Is ground calcium carbonate.

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

1 to 5, wherein said dispersant is of said copolymer (B).

7. The dispersant for calcium carbonate according to any one of Claims
1 to 6, wherein said monomer (a) for forming said copolymer (B) is acrylic
acid, said monomer (b) is butyl acrylate, and said monomer (c) is

polypropylene glycol mono (meth)acrylate where R? in said general formula

(1) is propylene group.

8. The dispersant for calcium carbonate according to any one of Claims

1 to 7, wherein said organic amine is monoethanol amine.
9. A dispersion of calcium carbonate having pH of 9.5 or higher, which
is prepared by wet grinding using said dispersant for calcium carbonate

according to any one of Claims 1 to 8 by wet grinding.

10. The dispersion of calcium carbonate according to Claim 9, wherein

said calcium carbonate is ground calcium carbonate.
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