SPECI FI CATI ON DI SPERSANT FOR CALCI UM CARBONATE, AND PROCESS FOR CONTI NUCQUS
PRODUCTI ON OF THE DI SPERSANT [ FI ELD OF THE | NVENTI ON] [ 0001] The
present invention relates to a dispersant for cal cium carbonate and a

conti nuous production nmethod thereof Mire specifically, the present
invention relates to a dispersant for cal cium carbonate, which leads to a
cal ci um carbonate slurry having ed.initial viscosity by wet grinding
and prevents a significant increggéﬁgﬁﬁyﬂg%gsity of the slurry with passage
of time, and a continuous production nethod thereof [BACKGROUND ART] [0002]
A cal cium carbonate slurry obtained by wet_ grinding of calciumcarbonate
has been WIJEPERYEHFQR A SApdt CeREPNAJ TaBMPROLESS FR PYHMYOVUSNd t he

i ke. When the slurry of eabpidmTIGRJIONAL BIdm:rRBrAGuUCced, a di spersant for
cal cium carbonate is used in order to decrease the viscosity of the

resulting cal cium carbonate slurry. A di spersant containing an
acryl - baﬁquE@Fyfﬁé WE#?@ as the dispersant for calciumcarbonate in
order to obtain a slurry a\}i ng | ow viscosity. Patent Literature 1

di scl osef008llmet hod for producing a dispersant wherein a polyner having a

| ow ol ecul ar gl ghl, ]2, REAANGES 14 00- MRS RRnAeROhNE Bla o AM R 1O 2

| arge anount of & chain franster agent such as sodi um hypophosphite.
However , padeaioa metiod dreleof athdors bpecifigallyr ép areedht inséntign eelaksspedispantantdbt ai ned by

this methqd exhibits hi iscosity, and show a sjignjficant i.ncrease in
Vi scosi tfiﬁﬂ:IWTﬁarB%aéea&gwg?e&gﬁ tﬁ@."g“""}é‘ ca%oﬂggx%{]ﬂgﬁ Wcl“ﬁ% mﬁg‘fl 'Y chain

t ransf er bpgertrinding AndgreccntiadPniicpapheapih vicosabemé slhiry @ftiRpassage 3f di scl oses
a nmet hod wherein a, dispersant consisting of a polyner that contains a

st ruct ur HMee & CPEHPUS PqdHstiongredied £ -ai ni ng monocar boxylic acid (salt)
and has a wei ght average nol ecul ar wei ght of 4,000 to 40,000 and a Mw~ Mh of
1.2 to 2.0 is produced using a persulfate as an initiator, and using
isopropy[B/“a(P]é@E@lUl\g%ABBlh a reaction solvent and a chain transfer agent.
Pat ent Li[dogﬁz]atures 3 and 4 al so disclose a sane nethod as that in Patent
Literature 2 wherein a dispersant is produced using a persulfate as an
initiator, andAuwslcnun ¢astepite pipiry abtainerolty vae gendiegeficalsiymsearbpasie hageena chai n

transfer P P 1kl TERAT 03] Patent
Literat u?'z& wsﬁtl{:’as,[& %%ST@%3¥ nggﬁéﬁ%ﬁ%%%’r@g%mg: JP AEHZO rArf)[ %86022 Pat ent
Li t er at ucdciBm cdfBorktid Prbd Gk8.35HspPaent fiar chlictuarcthonae B usadin 2QIOto I87&Fd | SUMVARY

OF THE | NVENTI P EVS, THAT THE | NVENTION IS TO SOLVE] [0004]
t emcos%ft{hf }%ﬁlrfl%%aé?%%ﬁ gor%tf S%"'tyhods di scl osed i n Patent

However, "the"fe
Literatures 2 naligetmnt n@itaigixg abickylbaded pblgakois ysedas the divparemt for calcium The

i nvention gas concei veg ] no%ii ew of fhe .abave problem An object of the
present FHOURIS DA BB ANy Pagng [0t for cal ci um carbonate, which

| eads t-0 a cal eitrnl GatakienBdisc]sskbdl mythbbfol pgdwtingediigpedart Mhtheila polyseesi ty and
bei ng excellent in |ong-termdi spersion stabili t% angl prevents a

si gni fi cHMing nlepdaeujanweighidbamoyreg psinguaieay 59V RLeRY PakHEE 8P e, and a
cont i NUOYS, fHaPAHG ibOReREINGY sédhgh BRIphARPAR]  However, a LARIukN M RIILAE Sug@nduct ed
extensive studies in order to solve the above-nentioned problens and to

obt ai n aPuPypbysten difnsrsant abteingdbschistiesthpdexhibitstighoFscasit: dmayshew dcosity of
a calci ugﬂﬁﬁﬁgggggegse%%&gmp@ﬁ%dg&ge yiimet grinding or the like is | ow and
there is no significant 1ncrease 1n viscosity wth passage of tine. The

i nvent ors f oundseimgthod withey asisamthafrgiransiat agenirspeleasisohem byroahosbitepr oduced
which le t g r i r ipitial

Vi scosi £ §RERIEARES ST EpROEk i bl BB P IUIE R e B

pr event s cant@ngnitfuttomhbnit fiven e aipgl groupwioseowigtgonofarbdxglishaird (syit)wihd lnspassage of
time by a nethod including. ri i 0 0L eSS .| hi.ch nomer
contat ni BECoELAEErr it BT 1Bl B PR IEERS 1 0 SR Pofhetl

hypophos pfing £perdulfarras b indiatr, s osisiskhprspyhylckshokastethar reactiomidivedoangdlay suppl i ed
to a reactor, apd the noner i s continuoysly polynerized at .a_reaction

t enper at Ga0 RS W“%Sggtﬁﬁg‘%g‘? fesf}ﬁﬂé?aEBH’dflgﬁed‘ﬁ ﬁglfthggﬁsptﬁﬁ; "g%ﬂﬁts of

i sopr opy I iteth@RTOWherdly RARPRSRANE bRdudRe iSikg § pdreulfarng b Rdiatv) Ay deigxi de based on
100 parts by mass of the nononer are respectively 15 to 100 parts by nass,
2.0 to 5ioppay plcokg} apyteaction sefvengans arhgin tpasfenageliss, and 5.0 to 20 parts by
mass, and a neutralization process in which 15 to 95 nol % of carboxyl
groups included in a structural unit derived fromthe nononer constituting
a polynmer obtained in the polynerization process is neutralized. [0006] The
present invention is as follows. 1 . A dispersant for cal cium
carbonat e obtai ned by a nmethod conprising sequentially a polynerization
process and a neutralization process, characterized in that the

pol ymeri zation process is a process in which a nononer containing acrylic



[ EFFECT OF THE | NVENTI ON] [0007] The di spersant for cal ci um carbonate of
the present invention is excellent in dispersibility of cal ciumcarbonate
and exhibits excellent dispersibility and | ong-term dispersion stability
particularly as a dispersant for wet grinding of calciumcarbonate. In the
di spersant for cal cium carbonate of the present invention, since isopropyl
al cohol that functions as a chain transfer agent is used as a solvent, a
hypophosW?B%ﬂaﬁ@ﬁéﬁHRﬁansfer agent and a persulfate as an initiator
are usedjiArp@nbireahTeRE and sodi um hydroxi de is added, the amount of
by-products (e.g., phosphites and phosphates) produced fromthe
hypophosf¥file and the anobunt of by-products (e.g., sulfates) produced from
the persul fpatf 13Rnl-€0UsadssoUses@af the di spersant for calcium carbonate of
the present 1nvention |leads to a cal cium carbonate slurry that has | ow
initial viPetostiligratme2:dBes208606128w a significant increase in viscosity

W th passa fr- Ll . ) he case where the content of acrylic acid
in the non%r%rtgfr?ﬂilgg}ﬁe%'k{g[\r%{]r(l)égllﬁ%m 80% to 100% by mass based on 100% by
mass of a ftPetestLiwrbued: WO 200087 Hmer, t he di spersant for cal ci um carbonate
can nore advantageously di sperse cal ci um carbonate. [0008] The

conti nuous production nethod of a dispersant for cal cium carbonate of the
present [SUNERIARMNIOE IHEANVEBITEDN] y produce a di spersant for cal ci um

car bonat e_| |.n | Ci urry that exhibits lowinitial

Vi scosi t ,Rﬁ?ﬁ%%@ﬁﬂi@m%@%g%ﬁa@ﬁh ncrease in viscosity with
passage qfood)i ne. In the case where a concentration process in which
i sopropyl alcohol is evaporated is provided after polynerization process, a

di spersant f or Heween ihs Eattnsndisnsrsanth by metefs discdosed | PG bEgavres 2dhitch t he
amount  0fj, h&RHiLP¥kisBL&9 peiformindeeduced. In the case where the

i sopropyl al cohol recovéred after the concentration process is used in the
pol yneri zat i onThrigeasien wescepesivad duview epibe phave atcblsmol AdgRicHeT ERsENti n t he
pol ymeri #3LAR0 ith gfb@ﬁi@ aQfd erghﬁ?fér Qaﬁéimﬂ% g%}lﬁd&?%’ﬁgh %fads-liggrcﬁf:iﬂﬁl%arbbﬁaté S
possible to provide a contlnuous mnet od tor producing a dispersant for

cal ci um elarpbavatge redimed pdial visdsityeind bsing exealienbipHoneviernedispstsicarstabpitoandct i on
efficiency and environmental protecti . . t he
content | SV SERIREAG I AEGHS Ty itk pasadebe HHE SBIEMRELE, 0P
range fr prod80i% trethddO%ebfy mass based on 100% by mass of a total anount of

t he m)noga?)r it is possible to efficiently produce a dispersant for calcium
carbonat 8%¥at can nore advant ageously di sperse cal ci um carbonate.

[ DESCRI PTI ON OFh&SivVBéatdrdMoNdSo}ed 206 e studies in ordérto tdie: thehbossmmegtionthe

di spersant for cal cium carbonate of. the present .invention (hereinafter,

r ef er r ed ProBleqs agl tq obtapy adispersa for calpingy °3?5b°52}§?i‘“é”}3‘3}1’t“i‘Wﬂﬂdéscé)‘r’%ﬂﬁ%ti on net hod
of a di spREsARibbmile waﬁaea@zh@ﬂghﬁix@forfhbﬁk@rse&emd thé¥y BbispRifRare
described in detail. The present invention is a dispersant for

cal ci um EurBSiAYEcsHY witheassagy Olipt o dbe TVeHomdeRe hat £ SMTHIdUS A Biuct i on

met hod)  pLOY.R&eh W frbaRePRhiviREdsZ8E EARURCABESR ARE) RvRgYLddmbdaaatiion process
sequentially, and i's characterized in that the polynerization process is a
process iscastty otd baingwrestent iclong-term dispersien spbility aed rieveats agindses sol ution of

i sopropyl_.al ALeEtelat 4 Alifod AOHROLALITRIYAEGX] de are
conti nuohnéj 6&258%?‘15%&%{2&3 rea@%%a‘rgfaggﬂﬂﬁﬁ%We m)tn%rr]er c|hsé)c£())n inuoﬁsl y

pol yrer i pedgss inhelticlsappiomea noritisg aiylicheidi @dprpogpy| aledholdgotous orivtinned i n t he

i sopropyl_al co aque sql ut.i on. .t he hypopho [ . | fate, and
herson DrRRGRPEle AEERER, 28 sHiR Burb R Y BORUERRE hinigh R BRE Y™ & 20
parts by th¥assomé ibcdnbindoubly palyinsrideyd an@@actioa fihporafuré betREnBdrE sndB2°@GaSs, based
on 100 parts by . mass of the noner, that eaction te ature in the
ol oo | DhdeT otte e Sl AT ey (oS BT s s RS al ' paci on
process k&lidn RYdR&E&Eabdd od DG PartsDy tns O5F thihdodier e rd3pocyivel @l Ho90 paresl uded i n
a structural unit derived from_the npnoner con‘iti tut] n%égg g%yrrer obt ai ned
S

in the p8Y a9 bRy crss 00 L -SiPAST BYapash-@ner Y4 &5 anda ¢y gt
pol ymer " heit@1isA&b4 frdbdsg Bvhich 15 to 95 HBRs SERRoYy13REUH Inc B RQ sGuch@Rin} amount

per a unit time in the continuous production process. . In the
descri pt deivedfromike pewgehEonsiyEE s Rotymer obiaingr) i dhs Aoty mesiapton REICES iSand/ or
met hacr yl,:lRQ40] The di spersant of the present invention is

obt ai ned %y a nmethod including the polynerization process and the
neutralization process. The raw materials used for the production of the

di spersant of the present invention afe described bel ow. [0011] I n
t he pol ynerization process, the nonomer that is subjected to polynerization
includes at |least acrylic acid. Specifically, the nononmer may include only
acrylic acid, or may further include a nononer other than acrylic acid.



[ 0015] Exanpl es of the aromatic vinyl conpound include styrene,
2-met hyl styrene, 3-nethyl styrene, 4-nethylstyrene, a-nethylstyrene,

2, 4-di met hyl styrene, 2,4-diisopropylstyrene, 4-tert-butyl styrene,
tert-but oxystyrene, vinyltoluene, vinylnaphthal ene, hal ogenated styrene,
styrenesul fonic acid, a-nethylstyrenesulfonic acid, and the |ike. [0016]
Exanpl es of the acid anhydride include naleic anhydrlde i taconic

anhydrldg) Ofli t raconi ¢ anhydride, and the like. [0017] Exanpl es of
t he am no gr ouPrCHREER icRGonvik BVbiigampound i ncl ude di net hyl am nonet hyl
(meth)acryl ate, diethyl am nonethyl (neth)acrylate 2- di met hyl am noet hyl

(et h) acryl at el- pdigresprfprasicippeaianate pbieydlt ymethed comprising séquentially a
2- (di -n- Bélgrnyrhz%mméc%yaﬁh 2 QBRI A6h Fﬂo@ésg ’chg'acﬁ!ér%ci [RVth A e HBRERAYtion
(meth)acrylate, 2-diethylam nopropy h) acryl at e,

2- (di - n- p:rogfpylsatmrmésm vhigh a(we@mf)razemtymmg@cry@u aidyen hwremril plegiobgsgpieous

5 Ccl e S P BloE RRE AR  RARI Tmousty spplp

Exanpl esreaftot, rel thenndengr Gupattongsdy pulwgerizéd]yﬂat copplyanduit isoprepyl

(meth)acryl.a

NN ) et bR sty YR Tt oS a2 rom eR BBy Bge. and

t he | i kebask®OL 40 parts by mass Ei(ﬂil?{ﬁioﬁb@n@fthith&uﬁﬂjf masunt:ofane I pgplesyhite d4ih dieni ng

vi nyl conpou d |ncI e nethal |yl sul foni

eyl am GEe ey D Parsms e BOABreE i of e moneeeer g2l

Exanpl es afbunt Berh® plrytfeiié @ ik Yheaikte GoRPS GONG Girtd b thads bavdd dﬁQU@Q&t@@yl ncl ude
esters of (meth)acrylic acid and an al cohol having a.pol yoxye | ene group
and/ or ama%ﬂ%f&s@yfgﬂneww Bt syPely mou gf thp godiyng yd f‘[’@%’?i]" the fange fmﬂEi bl es of
the al koxy 43y RiaGORLA mapae{srbwma‘;p&m%&ldmap ikl & redeiiBtiipeyRib W the
(neth)acryFate 2- et hoxyet hyl netﬁhﬁfrylate 2-(n- Eropoxy)ethyl

(et h) acpgllbfracrezat@lr(rwews bstypet 48Y¢ a6, aad that the acut3lizatiohpryass B8y |
(neth)ac wha . I

(ot 1) acPeat B wifar L 1Bey Boput s iRl HAGH MRl in kARG BRUANAITRN 005,
Exanpl es ﬂmhmhmwaﬂ@tgg o pplymordbdinidrigthe prelymyurstion proeesciompgheedi ncl ude
cyanonet hyl t |.a ag - t hyl
(meth)acryl atglza 1?)6 é/rsanF%rcﬁjtcl %ﬁ? a@’ac?cfr{i’ﬁéwzl c?ﬁéﬁ%gm %? %&H(?cﬁ) acryl ate,
3- cyanopﬁnrmyrl compatels,)tameyh ﬂ:te@ply#}engaanmmbcﬁsyhnd(tmarnelu)rdczmydna:re:,ess(ﬁa cyano hexyl

(meth)acryl ate - I- - no hexyl 1 ryl.ate, 8-cyano octyl

(met h) ac F%C%H"émo ‘?{ﬂcetg Q’i“‘% elf%%{alco(hgﬁs msg%?é’ | es of the cyani dated

vi nyl conpound3 I]ﬂﬁdl&ﬁ@s&ﬁfoﬂ:&ﬂcﬂhrﬁ bﬁrb@latematdit&ﬁgwmlbbt’d’ iwhercinakdiagiypi tril e,
and the like. [0 |l es of the vin et her conpound i ncl ude
vi nyl rref‘*]ﬁ‘g’/']‘-’] Eff?]"éfed a@?rﬁkﬁ coé‘?WP“‘E‘tHﬁ%FSS 'wmrntﬁ B‘ﬁ}”f}?rlzétﬂ‘ﬂ’é’rmc nyl phenyl
ether, vinyl cyciielfgsthantloh&dlcium 0atbéhae: debdt@ing BhaS en@&rm@am&&em%r@@ used
S|ngly or in conbination of two or nore types thereof. anpl es of

t he vi nyP c@sematienefipisepromtledhe! %ﬂWPOPF‘W gabol agpeRpp solitian s i@ thev'“r“FBfr‘l
proplonahgmlgqgogb%byd%% [ 0025] Exanples of the conjugated diene include
1, 3- but adi ene, i sopréne, 3-di net hyl-1, 3-but adi ene, 1, 3-pent adi ene,

2-met hyl - 1, 3- périthadispereant fpr ealtium aerbemts, accarding My sy Ryt of 1l 18 4 8hevadivkenen

3-butyl - antx%(l;gfat% &Eﬂ c agitalu(?{hgpl{oﬂ@lﬁer 1§‘fP1C%hé tgfr‘ el ﬂ'c}fx? 0"/£, Olc??@/ 2 b mass her .
exanpl es 1 nclude a ]elnl de conpound such elm R e nalelnlde,
N-but yl mah €00% blemadsiopinera) harane phithd eonemad. hkcyclohexylnalelnlde a mal eat e
conmpound; an ita te co nds i eterocyclic ng such as
vi nyl pyri di ne; Ba’%c TRET P%H“&]f’ﬁaif%d Dkt preﬁs i for (fa}ﬁCYum carb(%? 1%Bl(')&'accfzirgyl ate and
but yl actoyl shoes, aliagprieédin alink ehe mitiahd smemany cdrinﬁtsembmgmm:gamus:chesuppr esses
col orati on, can acryl ate, hut l acrylate, or

e obtaine
the |i ke ESHHIZAL REFeSH ‘f‘w}‘é}BFVIHO E‘?a&'oxf’ﬁ’ﬁﬁé saprocess i WhichRe case wher e

t he nonomRhomk§@EnthiRing BEyROAH) BN is@;ﬁbpyﬂ)E]lc@fo@@cﬁﬁ&xslsﬂﬁhm@Syp’bﬁ)ﬁl&bhlfwmomi‘l’ ot her
t han acryllc acid, the content of acrylic acid in the nononer is preferably

80% or mBFE %Pés%gdlwﬁw@%lﬁ%fréF%mywbwmhemaewworﬁ@éhe HHRTEL St her

pr ef er abLynided®Qp OWeﬁzeQYWmﬁ a shdplyl smdAAe driioplopyila¥eoR616h 86 &Bpepjihat the
nononer is acryllc acid (100% by nass% in the present invention. Wen the
cont ent 8lFolwt papepys salfien is in the Nt to 90 pats Ryrmasppasedgn HRPars bhe
resultin | FRES

nthe parSha R RARbe St auih haLER nER oG ] AL o e
transfer agent. The hypophosphite is not particularly imted so | ong as
t he hypophosphite is a conpound having a chain transfer effect. Specific
exanpl es of the hypophosphite include sodi um hypophosphite, potassium
hypophosphi te, |ithium hypophosphite, cal cium hypophosphite, nmagnesi um
hypophosphi te, barium hypophosphite, and the |Iike. These conmpounds may be



and the by-products and cal cium carbonate forma hardly sol uble conpound to
thereby lead to viscosity increase. [0031] In the pol ynerization
process, the persulfate is used as an initiator (radical initiator).
Exanpl es of the persulfate include sodi um persulfate, ammoni um persulfate,
pot assi um persul fate, and the |ike. These conmpounds may be used singly or
in conbination of two or nore t%fes tE@reof It is refer@ble to ng sodi um

per sul f af-8 P Bygrass Basethe kA Pamts Byt Bass phibe mangrpratheredn & SIpERIPI L Mear ol y
gener at egerbyMfateNinMRHbARHoAP0.5 RIT.PHLE B Takefabddronado pdrts®y nideofRd yreri zat i on
process. [0032] ) A supply anount gusage amount) of the persulfate in
t he pol ymeremes; whereipe sipeky amountiof the gedivmg pydondginrothg rapge oy 5 84y E&PHY nass,

pr ef er ably £ LMl of 16@pakts By RAksto? tHndFBRiSr, wAREin TRER S ©hséralleYn feom 0. 8 to
1.5 parts by nmass based on 100 parts by nmass of the nononmer. Wen the

suppl y apwlumerizefior ieceprds bativéent68°¢ endi2f G and wheneinahetsgydizatigngeocessns ainr eact ed
nononer n . Qf, : i S not
rore t haltosg e BHb a0 s HBRoL oS URR s BRUIN i Tl ARl SR B

by- pr odutheshoamumhérabastiosing b golpmendbtiénkd itOhe pblzmeotidaten pravess is wewdnalizede suppl y
amount of the fate. is |arge. (for, ex l.e. o h rts by mass of
t he persulfate§$éwﬁ%gﬁf?mgﬁmgﬁpgPﬁﬂmgfggggp V&%ggé&%a c?ﬂﬁ?@%rbonate slurry
i s hi gh, aanditghe 6 ubseosleiain ihs pslygerifaticaprodeys is pefeasdsh thatttho passrage of ti ne.
It is inferable that this is bec e sulfate as by-products produced from
the per sEfP“F‘ﬁ't“ﬁlsiV?Fé‘g'ég?é%a"foﬁs FHESRR" 845% as that of the hypophosphite and
t he by- product g BRAomMLEIsPREdEaIAMEIE of i Misperhat Bl yalgoh dirbénaeonpound to
thereby lead to viscosity increase. [Q033] . In the pol yner.ization
process, aseuingte AYH? thevaraviicein e trethed BrelorRPrtsiPSUE e RRYDEHAM hydr oxi de
i's added )i BesQhtlfthe AtrRiANGT Yrodd, 8 8dc@rafbn Sro€esiy RAURMABDBbr &byt AlcdhoBis

pol yneri zati on process. The hypophosphite is oxidized to generate a
phosphi t distiled odf. phosphat e as by-products. In the present invention, use of

sodi um hydr oxi j j eff EadigRthsoSkPpr esses
oxi di zati on of g'ﬁryﬂﬁg(ﬁﬁ@g%ﬁ%égqﬁgogﬁioggfglrﬁgifsﬁét%nar?sferl agenct’. [0034] A

suppl y arwuoniingto§ abeyeamieonin § thirf filsoryaparatbnis pesd ipide conceriatigroproesss-i zat i on
process is in range fr . I . referably from
7.0 to 15 part%agéeﬁ%?g&%gggﬁhéﬁgf%gmggﬁﬁgd%%ﬂ%%%@P%“ﬁ% ggﬂgﬁ%ner. When t he
suppl y anmwordingdb 8 909 abuve wiereiixthe @oprepyhiatchliah rechieraibadivethe eomgantrationi di zat i on of
hypophos hite.in(%hﬁlpoi nerization process can be efficiently suppressed,
and a di SPEPEEFCE eﬁ@}éPgaﬁ?ﬂaﬂFﬁmmhich an initial viscosity of a calcium
car bonat e sl ur ny Tabtaitneshs pyodueion grethod oNthe dBpdraw;, foacatdigmcdrbaatrt vi scosity
increase with passage of tj i S suppressed, and_.long-ter i Sper.sion

st abi | i t §e5oulingip amy ‘Eﬁto?ﬁ fogsspve Wﬁ‘frglg 250RSoRREOD gt [ilh‘f) ﬁgIHP%Y& gggt,‘(’? ﬁ'nt  sopr opyl
al cohol  aQpeEH SR Uitk soRitibiBRGh A rags Bb¥aB%.to 55% by massl sopr opyl al cohol

al so functions as a chain transfer agent .in the polynerizafion process.
Therefore, t he 13-ddpFopprous prgpgion misthed g5 the disprriagnfor QIGUR DAY eact i on

sol vent  and,dn&h 2y ode 0P &f ArabBEL Vherein a content of\the QRS BN i iR ImGfomeSQPT OPY |

al cohol in the isopropyl alcohol aqueous solution is preferably 5% or nore
by mass émidie 3086 Hem BESso HP nismass fesed op | e batpsy of atotdhampuyigEthe r om 10% t o
80% by nass, %urther preferably from15%to 60% by mass, and particularly
from 15%t0 B % by mass. The concentration thereof may be from 17%to 50%
by mass, or from20%to 40% by nass. When t he isopropyl alcoho
concentratd i 9 mass, the isopropyl alcohol effectively
exhibits?%ﬂgﬂzmgﬁiﬁ%?gxgggﬁj fect (i.e., effectively functions as the
chain tr@wlfer agent). [0036] In the polynerization process, a
suppl y anount sage amgunt) . of isopropyl al cohol contained.in the

i sopropy! al CO&E? di ﬁ@%&? °§i§f”ﬁ‘1 ‘?%l?f’n?tg 0%'3 PW&“?QHH‘@O? ol egﬁggtl% 100 parts by
mass, pr afsperabiliy dfcabluhGatbonandakkibitdskcsRASispanibilnparel Ipigeken dibpeysidn om 17
to 80 parts_ by mass based on 1%0 parts. by ss of the ggngl r. \Wen

i sopr opy PRBIIEGHEICuRYY gietisperiany forareb ghipding of Falciymycabongfe. njn gﬁy?ﬁﬁ@g, t he
chai n trashefunfhafReite Of thd HRRACRVIntIAN, 6RBOKkoprspyehit Rl ihnvalnetiexdtsRichasl. When

i sopropyl al cohol is used In an amount _of 100 parts or |ess by mass, a

sol ubi | | tgnsbF agenbisuaed avaselr ekl a hyagphpehitapyaRhal rapderggynt and a persulfalg @y di ng to
the pol yngy n;a%r'aﬁemswiﬂ%@.ﬁﬁinat%n%e@@aﬁmqagmﬁuéu_s R@cAGhY ArhGun@6f B -frSducts

pol ynmeri zed 1n the presence of the hypophosphite, persulfate, and sodi um
hydr oxi de, while using an isopropyl alcohol aqueous solution as a reaction
solvent to forma first polyner having a structural unit derived fromthe
nononer. A wei ght-average nol ecul ar weight of the first polynmer is
preferably in the range from 3,000 to 20,000, nore preferably from4,000 to
10, 000, and further preferably from4,500 to 8,6500. The wei ght-average



the second to n-th reactors. A reaction liquid obtained in the n-th
reactor is a reaction liquid containing a first polynmer obtained in the
pol ymeri zati on process. In the first to n-th reactors, tenperatures
(pol ynerization tenperature) in reactors may be the sane or nay be
different fromeach other so long as they are between 68C and 82C. [0043]

In the case where the conti nuous vessel - e reactor, including n reactors
is used {ergwtpH%SPB’éqsﬁﬂ%Pl}oiﬁlafe@rPrﬁ;‘B@eé‘?} thﬁﬁég%?sa ‘terf"élgﬂlerag?i”&fé)ﬁce time of a
react i onpy hglhck e, billBieSRbAudsOMSN MR HE@hIfHYPE red@RET OUsel of tRld@bekabloy in the

range from 100 to 450 m nutes, and more preferably from 140 to 330 m nutes.
The meancal@wn gerhensterdf the Presens vANtiog dgadplo 4 calepyisy cagsBets sIEaipihas 9% t ed, and

the nmean;Les bigc%_@l%eanrdid% doPshot ats?gk‘llﬁéax%%c?&geei@l vBostth fith bh8ade OF Bne.MEAN

residence tinme in the continuous vessel-type reactor is wthin the above

r ange. Inftlyy cageceimt die coutenh ofacedia efif ohe mpeesacs s it fisdanze #e0d0% ncl udi ng
t WO 1 eac} ofS.,l e ] i i L hstgid 8k is
preferabf‘);./1 Olﬁﬁ’b? k?gaééragaﬁ%%g\‘lro%a%&; a;?%btgaztgﬁ ﬁla]éld&l'?g%ftﬂ%a% %lflg}r’g@grl%ferag{ry from 80
to 180 ntaiditresarbdie cae anoreradsintigpaslytdisperst rldiecabapeted reactor is preferably
from 40 EO?J 10 minutes, and nore preferably from60 to 150 m nutes. Wen
the meaniW88i dence times in the first and second reactors are within the
above range i nThdioatin@seprodibtormn@hiod ofafdispased & edeimprarenae afam: dyesenteduced,

and, oxidization of .the hypophasphite can. be suppressed. [0044 The
neut r al i F4¢T45R cﬁ}ﬁ%%%'yipéydgc‘%r‘gip%ggm??{ %ﬁl“&h"%ogﬁ? %83‘33% togarcggﬁl I ncluded in a
st ruct ur gdrbdhictslueS lihay 8chidits W tnhiR] VIBIEIE EndCdaBsidt bivivi Nggrfifi@nt inéredse ol ymer
obtained in the polynerization process is neutralized. According to the
neut r al i ¥Eeastnwph Baseags of ingi sper sant can be obtai ned which contains an
acryl -based pojyBLast Rudbh e&c&uﬁﬁéﬁpr@éesﬁﬂm%xéopgiﬁmm&hblss aapérhed iszed. In
the neutralization process, a dispersant having pH from3 to 8 can be

obt ai nedproy@edisfier polymerizatiqrrpreqess, p digpersent aealawn prbrassan bodtigigithoxyl groups
are neut gx%:dhczeﬁﬂ]wﬁiame%n bfis 58#%1&9101 ilRgnhasi ¢ conpound i's not
particularly Timted so long as the basic conpound can neutralize a

car boxyl grouph tExeaspivbge ik ivohrepyadiobol cepapoerhafter e congentestion propegalsi ¢ basi ¢
conpound_and an_organj ¢ basi e used singly
or T ot F af Rk an a5t SATRAE fop IR RATRAIERGRRAPE EPS, Bl

i nor gani polpmsiizaticoprpasnatd ineal nodee disposddiodil | Thestfat, iy dessibiede pvidhaas sodi um
hydr oxi de, potassium.hydroxi de,. and |Jithium hydroxi.de; an i.ne-earth
net al hyﬁ‘?rﬁ’g}“ﬂ‘é ”?H@H]fﬁé’mgﬁf‘% ESPRAPIRT ¢ llemlénhc ﬁ%laergiéhsa?ﬁa% ﬁci}lglf g(% e, aqueous
ammmoni a, ad@hide @it k@duction efficiencyfaxd epli@amedtaltph@ectibgani ¢ basi ¢ conpound

i nclude an organic am pe conpound_such as nonoet hanol am ne. and )

tri et hanol ami n@?thﬁ%ﬁﬁﬂ‘frﬁﬁf(@gﬂtﬁ Ogﬁ‘ﬁQ?Wﬁwgqsecﬁvgﬁe&?:lyd‘émiz%mﬂtpéofcgﬁsésoI e since
a vol ati fheARRONEAB0% S0 GRIERAhAY bised 6| 009AbSiEds of @10t BlnounBothheim hydr oxi de
is nore preferable. [0046]_ . In the neutralizatiogn rtgcess, t he

neut ral i MRRPBE- i Hresslc orEiciently Bregyeegrdinpraant e calelwd oy O‘Eq?."e PRIl yer i s
in the rangdGbdail dRpa{QaRR% diboiRe., and preferably from 20%to 90% by nol .
When the neutralization rate is in the range from 15%to 95% by nol, a

di spersant can be obtai ned whi ch advant ageously di sperses cal ci um

car bonattfD 9% on OFEMB(!)IGII\E}%‘I@T@ esent invention, a reactor can be used in
t he neut a]F| zation process. e sane vessel -type reactor as in the reactor
used in {008%pol yneri zati on process can be used as the reactor. In
the case mereinathg‘feosﬁgx%ln_gt%g gisre?s%gtf&r ca!lc%n}l](?aggonlaﬁ oii‘ﬁl@ RsMk fn@!:ﬂti%ﬁtl on process
and a continuous vessef—type AR S AR G Ing two 8 more reactors is used
in the pdleyiRificz atférax tpilacasdispartaet’ sanplPseé h ctnfipeous prdtiaion frsthotl héa

neutralization process is connected to a continuous,ve | -type reactor for
the pol y ABPSAR 105 RIGIHE ctBerafs ShaeRaFRY TP ERAGI ST % SR Ter vor s, a

conti nuous vesggd pledepeintendet R disperkandion galéibim eerboataatanad daatperdactmbannect ed
in series is used, the polynerization process, and neutralization process
can be p&ethop freatieignt PrAdHstT petherd) Pesvided MR PO YMEHEH R REC S ™A i zat i on

process andralSiibh Blob&abdq@ehiRlGRES cRirR1dhREd RN the olyMgriZaien £:00dst RWOUS
vessel -type reactor in which three or nore vessel -type reactors are

connect edrdcess devhiglsa manemes seaaing 2wl a5k Hbrwrts doltdm o isepepy) .alof’t‘fﬁzf%] .
The acr y'@%?ﬁ?%{ﬂ%hé%ﬁ R OMMaAb MG h'kao&itl@ax@!c%%ﬁ&%gisubﬁieatmeymr addn Whi ch a

nononer co cryli1c acid is"polynerized and a part of carboxyl
groups derived fromthe nononer is neutralized. A part of the termnal or
the like of the polyner may include axonstitution derived fromthe

hypophosphite or persulfate used in the pol ynerization. A wei ght
average nol ecul ar wei ght of the acryl -based polynmer is preferably in the
range from4,500 to 8,500, and nore preferably fromb5,000 to 8,000. The



Regardi ng the concentration of isopropyl alcohol in the isopropyl alcohol
aqueous sol ution, when the concentration of isopropyl alcohol is |ower than
that in the isopropyl al cohol aqueous solution by the concentration
process, the resulting isopropyl alcohol aqueous solution can be reused.
The isopropyl alcohol concentration when recovering or reusing the

i sopropyl al cohol aqueous solution is preferabl in the.r nl?o? from1l5%to
55% by nHi§§onppFTds WEIF‘@P%P?/W‘P?‘"W SRR lysIRALRY © §§°pr8% E‘é icularly from

20% t o A0%hded iRGS 1soﬂ>r‘bpy‘l SucBiRl @@e&ﬂ%%luﬁ&ﬁ tHeQ@Qd{ﬁB@ﬂlté SRpeRpYdte, ahT@H O

aqueous solution is preferably reused in th en,;) yneri zation 5)rocess after
adj ust i nepdivyehydeaxidtespsespsstivelyd @ Bifdaris Pampss Wd%x@fts by mass, 0.5 (et t he
concentr i S tHaba SUDj ect ed
o he. nB T or B e OB R b Pt

pol ymer iesctive ttgtature h thopdhomanzatiogipsisesssslretwesn 984 midrdg”Grandibeythe based

pol yner . luQraISzallon rocess is pn)césg?n Ml %95 %%?%tofga!?boxgixgq (agdi?l cont i nuous
producti On proces S5 C( rodaction sys consisting e po yneri zation

pr ocess, stagme nhit éﬁrnvemfrpndteemm,omambnﬂmumgalppbmer ghtaipdon s polymetizatien a et hod
in V\,hicha | yrali Q dathlnfllmevaporator are
connect earop%séﬁlﬁlrgggrretferredeto ag?ﬁs F%%?t rélsnemadlzergrient of the present
invention, a cmmsjupplsauﬁomeaﬁgbeimlyraaaﬁmtqmanumwbhmmh tHewontimowsor e

vessel -type reactors are connected is used in the polynerization process,
and a t hPRISIPRPRGSHor at or is used in the concentration process.

Addi tional ly, igihd BRcrijfivh bAthé BradehOilvddFiO EGSeth)dcryle S@lsatiyPadiogact or can be
used. In the present invention, it is preferable to provide a continuous
product i BsthasBleess (production system) in which a continuous vessel-type
reactor f@jiof he pol ynerization process, a thin filmevaporator for the
concentrati on process, and a vessel-type reactor for the neutralization
process are pr b dendrsanofthe proseyt invension iisabtained by p sreBodércludsgdhe a cont i nuous
producti y duction of a
di sper saﬁ(lt;,.y‘R% %%ﬁ%fprb&%d&dtﬂ%fﬁ %%ét%g gdgﬁgts o] ? a‘gfn%'ﬁegllggg%édﬁr&gﬁtl on i s one
obt ai ned piyluaionef the dispeasantg thelypeespus liwvertidnzee deseribpd bdess, neutral i zation
process E‘Rﬂ the |like. The di spersant may be a solution in which the

acryl - ]polyrrer is dissolved in an aqueous nedium or may be a

di sper 5| on i n Bhhepoljheizatonyiredssssthel mpobmyerehat isssubjbcsghmpeldmbnﬁzaam aqueous

nmedi um Th ous diu n_ wat er r or.a
m xture E:‘l?ﬁ'fi%ﬁq’ﬁf RY et ad!| gﬂ éét]%aﬁy’?he mono’fqlfi%m@f g‘ﬁ 5 On? %’fhc PR B ent

inventi Oﬂldﬁ&Mn@@de(aahorﬁnfefB@ﬁérltﬁﬂﬂabﬂyﬁ&lhdﬂd.obt ai ned by the pol ymeri zati on
process and neutralizati i on, |%hUId ob;alned by

b
t he pol yneri zat MoMOMINSEE ‘g‘?t rocg{ ﬁf“i“iﬁqe&r‘f)ﬂfﬁ”&& ged Ay “HRAMEBPPS A F on

process. nARR—ubieERited S80rdzQ8 Bleinfomédisl téholyRerikablddviaf € adyiR dtiar t he
di spersant since the dispersant can be efficiently obtained. These

di sper sabrampiesof theroties moporeqr u&éldaﬁ raﬂtfﬂ%ﬂ%lm%ﬁabﬂwmpfb@ém monomer  Thg
reaction qur RAL PN ERGHSOHT R U nncihl: Gifabe

acryl - basﬂol ?if%‘%ﬂs?@m {s;m'll’ |n an aquéougg’qnedl umnané may |1;ch ude the
phosphi t ethuisedﬂlIynmsmatptbwybﬁewil%@td oher Brap eergkic agithiA seutisyzedsdtefct s produced
fromthe h oxﬁg& z I SsS

and/ or E' I%%gﬂ igtuglsapt)ér% ugagdi? frl 05%1“‘(3 agﬂrdggﬂ Qﬁla& U tdﬁe%dégﬁaggmgﬁngound
used in tcbmpdued;tanabldmahyﬂncﬂn mwesgrouﬂ' h@tmmag'@fm}alrvompqmdchn(dn)ldmy al so

i nclude iso ynt.,corre unt after

t
t he concgfﬂugrﬁ{’)‘ﬁ%ﬂmﬁf 8¢ coglpound asu%rmlc ERESE §IBQ 8] C%Ptpglﬁ(:i bhol in the

react i on pbliyepyialitylehy gromycdneinifg iy Icaﬁpouhy armtkszcy @Dm‘ e:maalnhryg wEmOOO ppm or | ess
by mass, nore @referabl 2,000 p ds é rrcgf?a E %eferably
1,000 pphfBROUPEISLYHP Cohtppig Y °°mp°““ ARSTEIRE VY S (5EP 8& ES‘r“

present ieih¥Eddtipihd, 8 viniQsteLafipotil, itotiushed lpe, aﬁxi-thamda sahésd coaphatd of the
di spersant are not &artl cularly limted. The the dispersant is

pr ef er abImpy PRUSeHENE WQE‘WOF'BWF@OW@“SO“&H‘EWWF%@W ferably from3 to 7. The
sol id content iaphchPehed, &pﬁ?a%mahjaagme%ﬁpamdxﬁnu Rpbihscyampge: from 35 to 55%
and nore preferably 40 to 50% The di spersant of the present
i nvent i osraypyorteiping ainyl eeatpaens %shpra@ leifiprathe WEPHHEh theRPRtigS(ent i f oani ng
agent an vatii foam ng agent include a
pol yet he?lsg%rrgrg{gﬁ ag'H Sl\ép%Fﬁssr{%nr%fcog)f@@%}%gﬁsg&mglag?&%gne conpound, an am de
conpound, and the like. When the dispersant of the present invention

i ncludes the antifoamnm ng agent, the cdntent thereof is preferably in the
range from0.01 to 1.0 part by nass based on 100 parts by mass of the

acryl - based pol ynmer. [0063] Exanpl es of the preservative include an
i sot hi azol i ne conpound, a paraben, and the |ike. Wen the di spersant of the



allowed to stand at 25C for 7 days were neasured at a tenperature of 25C
and a rotational speed of 60 rpm using Brookfield visconeter. A
medi an size of the ground cal cium carbonate slurry after wet grinding, and
an integrated value of calciumcarbonate with a diameter snmaller than 1.32
m wer e neasured using a | aser diffraction/scattering particle size

di stribution analyzer "LA-910" manufactured by Horiba Ltd. [0070]

<Pr epar atf&H of di spersant for cal cium carbonate and preparation of ground
cal ci um car bongaf.g, §e'sHf{hyahﬁéﬁmwnéau&até&a%@wdcfarbtm teh s@fisem 1-1 and
preparation of sl urry usi ng di spersant Three flasks provided with a
ni xer antchidenebndisnsidgtrcrlic piid aldigacid, Smeris eed. iRenc #5idk FRI0K, 2¢8nd t he
three flagks. Ne6H PItﬂa'iéEJH&ﬁn&eMxﬁpanf @?géohofrgﬁal'f Qé’t&%f Tt&c‘%ﬁr'é%nl@ﬁgdéxbﬁl thin film
evaporator were arranged'in series Irn order of first flask, the second
fl ask, thealkfiaigoldlland thedipor at or, and the third flask, and the flow froma
raw mate[]d?# conposition to a reaction product was perforned in this order.
First, 8 irst flask was charged with 1,360 g of an aqueous sol uti on of
an isopropyl akcaipis of the heitntifcledlf offeéfylnicelty unsatarad caboxyliPAciq inglidea

concentrati.on of 35% an s .kept, . a rature, of . 80C.. The,.secpnd fl ask
was char §egeHFal “ﬁsa%e‘g‘%@’%w %aé%qgiyggli’%ﬁlg%a SFORY! FRD g e HERED '
concent rﬁaﬁeﬂh@cﬂy]@ﬂ‘ acfﬂ58fﬂnaﬁ:ﬂdlc\aaa it adid, famArRrpidl igdcoitie acd, cﬁﬁﬁm :Eufr tiighe t he

third flask was charged with 1,3 of d|0n| ept at
goc. k. Th pigvienierly weabrytd S0 L eSS SRSl 2
"AA") WageRHRR! dn8thridatieh dalt€anf drfablc ahlimsshltak tR 1kat e of 4.5 g per minute, an
aqueous sol ution of an IPA at a concentration of 35% was supplied into the
first flH9k4at a rate of 9.0 g per minute, an aqueous solution of a sodium
hypophosphi te @%@1&%@&%@fk9ﬂwemaacgflat§%ﬁmd BHBR b ALMLR biat {1 ask
at a rate of per m hute, an aqueous sol ution of a sodi um hydroxi de
at a conﬁaﬂh)ﬁ‘a}’h‘@m popyl @k thieery bt sbprery] (netb)aemlates n-putyl qricthgderdate.a rate of
0.70 g per t |fate at a
concentr ati b ]QM%&?%&/F a\?\%ge’lsbgl%ﬁ%@ tLﬂ!c% ljteﬂ%u |(rrr%ttﬁ%f§a{é{éknrgiﬁlh§,pr ate of 0.30 ¢
per m nu(meth)Acrylarcisdantyl (meaﬂn)aaiylaﬂa,ltlrﬁeiyl‘(megﬂawlais@ -mgtkylpengh Ghedh)palateo t he
second fl ask, at te 0 mnut h e l'iquid

vol une i H'Ofwg&ﬁﬂﬁ%cfﬁ?tf’ &SK th}(/\%exyllé%e{?&tcgl%e n'u%%ém eth)ac‘?fé;lé ﬁﬁOdr?Tgan resi dence
tinme of {heahpasate] eoctidecyl I(1deth)’zlcrtyhl&: fsblosity! tzhah;)hcryxm@ cletobexyl (neth)asy96.

m nut es. er, the reac i he second flask was transferred
to the tR ‘?ﬁ'y#d‘?'le@aé@ﬁ%%rbﬁwunﬂq’)fﬁﬂ%e&“Bg‘f’thgfhut e while keeping the liquid
vol ume afpplsi360 kg, and the nmean residence tinme of the reaction liquid in
t he second flask was determ ned as 90 m nute Nea%i l7e1 at the thin film
evapor at or, | PExappies\pA g Grani's viny} coppgynd mglu SPERNE YV her minute

whi | e supp)eylgyrefdes- %th?r%@ré&‘(@t(ﬁﬁleﬂiﬁs@%e DI Aimbihl BlyRMARL- @tspropfistaedaat € of
4.9 g per mnute, and a concentrated |i qwd (in_ which the I PA aqueous

sol ut i on4versbytelaftiteas ferdbuietayael vinyBehenscvinyifanhthaiene, bajogsatied WroRta s

transf er E%&n&sﬂlf&ﬁ@acﬂ"'&l’n@e‘cﬂl Kneslital acidna‘n(a tﬁehﬁcet hird flask, an aqueous

sol ution a sodi um hyd rox e at a concentration of 48% was supplied so
that thel®éékralization rate of the reaction liquid was 22 nmol % The liquid
inthethirdfaskwa di he liquid
vol unme was kep értlplf Ozgﬁééﬁ&ﬁﬁégﬁg%gaggéegg?]%(Q)ﬁly\?vﬁtzet g{ljgr?ﬁgﬁh dh?%)r 20 hours,
and the kitgetnit ahgtidaragédefikeam the third flask was recovered to obtain a
di spersal](L0 ],]pl having a solid content of 40% and pH of 4. Mwv of an

acryl 4"bol ynmer 1-1 contained in the dispersant 1-1 was 6, 200. The
amount of eaChE&éﬁd\bicﬁmifﬁfelaaimd@a@doﬂtatdﬁigwﬁl[)épaﬂ;aiund)mcmﬁethe di spersant, the
concentration of each raw materi ch raw materi al based on

100 par t SiggthyiaminopstiyiEpethaspflatey & Bthylé‘?“@""s”ﬁtg%{"’ueﬁ %o 1. [0071] 17

g of thedijsagyIsARbetidv] %n&bfa&lyﬁ&d}méﬂ@fhﬁmﬁﬁﬁhyﬁnﬁﬂﬂ&o@tlit@n 320 g of
i on- exchanged wat er, and 900 of a ground cal ci um c%r bonate (" Tankaru A"
I

produced 28 lwarroazdar@ap)@rhuhﬁ"e&)acmtﬁ% RetglampepERYdBEN ARG cyl i ndri cal
vessel a'i%éth}gi}ﬁlhé(préﬂﬁﬁﬂlstﬁ)%&@teUﬁidfl Qrp%py./l 85kl (RibRaguent 1y, 3,000 g of
a medi um (ceram c ‘beads nm) introduced into the cylindrical
vessel addlimithdamineprosl (methiaerekaten d@tha/bﬂmqpmall (mgphasy |86 1, 000 rpmto be
subj ect ed_{0, at, the m xture was subjected to
fil tratlg’ uspﬁégy[%#gﬁwﬁl(&etht)ﬁ l%?/;%tﬁ%ﬁ%él%@w and recovering to obtain a
slurry. An ion-exchanged water was added to the slurry to adjust the solid
content to 75%to obtain a ground cal ¢ um carbonate slurry. Then, the
viscosity of the slurry of the day of wet grinding and the viscosity of the
slurry after being left standing for 7 days at a tenperature of 25C were
measured using Brookfield visconeter under conditions of 25C and 60 rpm



After that, a ground cal cium carbonate slurry was produced using the
resulting dispersant 3-1 in the sane nmanner as those in Exanple 1-1. [0076]
Exanpl e 3-2 (Preparation of dispersant 3-2 and preparation of slurry using

di spersant 3-2) In this Exanple 3-2, a dispersant 3-2 was prepared
usi ng the aqueous solution of IPA distilled off and recovered in the
preparati on of the dispersant 3-1 in Exanple 3-1. When the | PA

concent r B018n of the aqueous solution of | PA recovered in Exanple 3-1 was

measured, the LPAGAREARLM IR WBRfRYYinPRlapbERAnM@legheasSyvRdied to set
the same | PA concentration of an | PA aqueous sSol ution as the | PA

concent r BtN-gmedty (mad)acmhnidn dvrdimssivipmegprops baretpciaiidi- e 3-1, and the | PA
agqueous g{C i i . t.he formof an aqueous solution of |PA at
a concenﬁ(r)'lé#%%ng%%g ?&%%%gé%pg%'i on of Exanmple 3-1 was continued using

t he | PA H§u#ous sol uti on whose concentration was adjusted. Once the
operation was gontinued f 20 _haurs, -1 g ' d fromthe third
flask was recog)éﬂrm éJCIF Stogglgt%@gqnﬁ: agﬁ(ﬁy Cgu%ecf) é%ﬁfnggglgh\%m gﬁﬁc}gﬂtg%i ns an

acryl - bamethaihoduyforit a@d, cgtachideals mathglad-ppoontient acifl, aa@Wedked pH of 4.

After that, a ground cal cium carbonate slurry was produced using the

resul ti ng)oa9]spersant 3-2 in the sane nmanner as those in Exanple 3-1. [0077]
Exanpl e 4-1 ( PEgphaialol 88 polfyotiiakpRhic@tip-donbairingvipyl epapand orludé esdraiofr y usi ng
di spersant 4-1) . Exanple 4-1 s perforned sipmlar to anple 1-1
except t HatthesElicisiiang 2p glehobpavinga pg@ﬁé’é?ﬁé?%ﬁ?f’? Bt Pglyéwmpﬁ 8 oxi de at
a concenbfoah lapdhefiikd8% to the first flask was 1.08 g per mnute instead of
0.7 g pelf mnute in Exanple 1-1. After continuing the above operation for
20 hours[00®he |iquid discharged fromthe third flask was recovered to
obtain a di spe Leh 1L Ak 5 POINIRK 1 and has a
solid content gf§ 6%%%3#3%9% %Eﬁkmﬂﬁrﬁ?gﬁ)?ﬁgﬁéﬁg roundyegig[l cium

car bonat énsshaerytevrsthprvetinoagthiesniage 2Hea-pravexethrigmgihisetadant 4-1 in the
same nmanper i e 1- | £.4- epar ati on of

o sper sant i p e AR iyt G AR, EeodptoRLeD) in

t hi s Exafpéte)adyBie, 2(rdpropewyireerty! dneth)wadatprle@dntaty peipwh(metgacadaedodthsol ut i on
of | PA d';l.gti |l ed off and recovered in the preparation of the dispersant 4-1
in Exampt®®4-1. When the | PA concentration of the aqueous sol ution
of I PA remayered in Exanple 4-1 was neasured, the | PA concentration was
40% Dei oni zed Wan:tﬁr s added to seI.tge tgfme | PA con qlqghgaaeti on of an | PA
aqueous sol ut i GEAERCSH EeCEROGEHPSAR PRI SRe acﬁy}?éeﬁoﬁ',&mér@ueous sol uti on used
i N Exanplkfanfmdthylamethidd 1at>A-cosieeBul mShhddiyiidd) 2wasnoothyimsethchyiaté,he form of an
aqueous solution of | PA at a concentration ﬁ)f{t '3%5% The 1ogler gatﬁi ?n of Exanpl e
4-1 was dovrionRY (Feihmgate 21opanoRrRYdEethEsTYIRS: Sy RITBLRY (BREESI3% i on was
adj ust ed 4 Ceuty EnQPEE-Akic 0N AS h&9 e Rk 1h102-2hy1 By hiso hekite | i quid

di scharged " fromthe third flask was recovered to obtain a dispersant 4-2
whi ch cofmethlagrylate. &eyapp opfsk@gthysryjspandthe likhd has a solid content of 40%
and pH of[O(ﬁg After that, a ground cal cium carbonate slurry was

pr oduced u5|]ng the resulting dispersant 4-2 in the same manner as those in
Exanpl e 4-1. [ 0gat@ylestoldreplyemdatet! vinyl eqrenoand opluds acellenaiies mathagylonigiey
preparatign of. sl ur i ng di spersant 5-1) Exanpl e 5-1 was

perfor med %?%“F%%@‘%%H xanpl e 1-1 except that the supply rate of the
aqueous $@l2dti on of sodi um persul fate at a concentration of 15%to the

first flask was 0.45 er_ mnute instead of.0, 3 1 i Exanpl e
1-1. After co n%’f‘ﬂmﬂﬁg& tﬂﬁ’g 0 S@g cSpapid il%:gudf: c\)qrny%gth)gtf ?%‘r V[Ekgéﬁlg)? a{tl} %d

di schar gehyf i-6my I diier,tvitiyl phehllaster, was] cyeivhwet etlerf mdoloat liien Shedé speosaist 5- 1
whi ch contai ns an, acryl-ba%ed_ olynmer 5-1 and has.a solid content of 40%
and pH ofay be used singly opn Gom f“ﬁﬁ"',OféW&Pro‘i‘}?faty@ST%‘Frﬁ?ﬁ'car bonate slurry was
produced usi ng pkhgpitLsFlelvinly edlreBRpSAD inchrdd vinPl foleits &Pl steaeerinds t hose in
Exanple 1-1. [0080] Exanple 5-2 (Preparation of dispersant 5-2 and

pr epar at iPswiwptesing fheyikgsi ng di spersant 5-2) In this Exanple 5-2, a
di sper sarﬂ@m@IZ was prepared using the aqueous solution of IPA distilled off
and recovered in the preparation of the dispersant 5-1 in Exanple 5-1.

Wien the | PA c&aweriercftheranivgatedbiensdurdisigd . Suradieneisoprers-PA recovered in
Exanpl & 53la EASHEG e, | ARl ONGERALL A3 O MAS, rORbERIONT zod WAt ef
was added’to Set the sang | concentration of an |PA aqueous solution as
the I PA concentration of the |PA aqueous solution used in Exanple 5-1, and
t he | PA aqueous sol ution was obtained 8 n the form of an aqueous sol ution of
| PA at a concentration of 35% The operation of Exanple 5-1 was continued
usi ng the | PA aqueous sol uti on whose concentrati on was adj usted. Once the
operation was continued for 20 hours, the liquid discharged fromthe third



In this Exanple 6-2, a dispersant 6-2 was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the

di spersant 6-1 in Exanple 6-1. When the | PA concentration of the
aqueous sol ution of |IPA recovered in Exanple 6-1 was neasured, the |PA
concentration was 40% Deionized water was added to set the sane WA
concentration of an | PA aqueous solution as the | PA concentration of the

| PA aquebdsgidipildrestdisaed-qufylhénsrisns chloroggsae. apbth fBE-aqueous sol ution was
obt ai nedjghgit he form of an aqueous solution of IPA at a concentration of
35% The operation of Exanple 6-1 was continued using the |PA aqueous

sol uti on whoseOtsneempleainclyfde ymsleiiecompgundaneleasppadeidisler at i on was conti nued
for 20 h f vered to
bt ai n o s GN R AOR ek ARG By R B3 S has
solid contlat corhpodlﬁ%aaritdcqnbte@(ﬁmlibunds a N-vinyhfheterocychia tomppugd eghds cal ci um

car bonat gins %{ vas. oJ.o duced using the resulting dispersant 6-2 in the
same nmanne W% n eExarrpl e 6-1. [0083] Exanple 7-1 (Preparation of
di spersa[ﬂ027]-1 and preparation of slurry usi ng di spersant 7-1)

Example 7-1 was perfornmed sim XCe, t hat

neutral i zati onif’gffl%th(‘ﬁe 'E“ﬁtgylraé’é” bf"iyh?ﬁ”a&?ﬁretpﬁeéerf" dﬁP %'Fpegsl?mﬁﬁyatt he
aqueous a&lau@g@nslpﬁuppﬁgbeymmywnun Beolainal viRn adhg mamylcmrymfte 489 i n Exanpl e
1-1 was set to 40 nmol % instead of 22 no| % After continuing the above

oper at i oAcT¥gte: odhe g in conhatipn yith acryicdciar ged fromthe third flask was
recover eghh@ obtain a dispersant 7-1 which contains an acryl-based pol ymer
7-1 and has a solid content of 40% and pH of 5. After that, a ground
cal ci um car bonkttke easewhsre ihssnggemer nsediinias noymerigation grseess iyl dFsHRF sant 7-1 i n
t he Samn{gﬂ%ﬂ% tlﬁ?thtaxt;'%lc a'aldEt)ﬁé‘Mté:ﬁt 3 abrytik Q08 4 th&EhBRINS is pr&e&ﬁ&@@%r ation of
di sper sant d preparation of slurry using dispersant In
this ExanpdnerE'by’maSsmresmefP@hlmﬁo% @Hmbm@pangﬁlﬁhg’ ngferabis 9&6]%6‘8@ byol uti on
of | PA di St 0 L. persant 7-1
'n Branpriy. bl R L hBdlde < RLARRLAR 0GRy et EEPCEOL o
of | PA rpmsamnﬂehtnon EWherpheccmteht Waasryﬂreatsdmﬂtjq moiener BAOK oMot Pamnasen was
40% Dei gni ze \/\g %i Lo sst “he]:m§V e | PA concentration of an | PA
aqueous SBI"EY B’ﬁ ggerfaﬂ exp %“rln nﬁts 8 tg “the WA aqueous sol ution used
in Exanpl@29t 1, and the | PA aqueous sol uti on was obtained in the formof an
aqueous sol uti % | PA at. a conc Elr at i f 35% T e.o er ti on of Exanpl e
7-1 was conti tgapq}grpﬁ&a}lcppeprﬁsg ﬁﬁ LSHY Osé’B’I ??ﬁa% PRET M at i on was
adj ust ed ThORGRPhREHiRREHR phrAEuIMBSinsiRa 56 ing s ﬂhshypaghdaplmesS a&dﬁq)ohmauu d

di scharged fromthe third flask _was recovered %}g g ersant 7-2
whi ch cohedngachain tapste efisels o grssicyamples.of theyreplesp lt%’(S‘F]i“ nt of 40%

and pH OfyRyohosphite, potdkiufilhypbbsphite, gmﬁ&iﬂ@lﬁh&mw ETRR ﬂﬁﬁ(@h&bhﬁf@r y was
produced using the resulting dispersant 7-2 in the same manner as those in

Exanpl e agnesjuggespphosphite, barl@hﬁwph@spw mdthplie. 1 These pprapoapdstmayibeof

di spersa n 10

Conpar at P%e%@g(ﬁwcoﬁ{b%gag@%gg g{n?r%éﬂglg%{rlldég{; 3@?@3%%@ 1 except that
an aqueobhsgppbdsphiteompferdb®A at a concentration of 6. 7% was used instead of

t he aqueibb%oﬁol ution of IPA at a concentration of 35%in Exanple 1-1. After
conti nui e above operation for 20 hours, the liquid discharged fromthe
third flask was supﬂpumomﬂ(usmge@htoahtmo"ahdh@pmcspiﬁﬁe il the EolyhercdatigoproaEsns an

acryl - based po s _a sol 0 o,.and pH
bRl N R e e s e L L R LA N

resul ti ngrecﬁramefrslaato td 4 F@aitibyt fisss basae omﬁmmﬁs ap mhBes theinfonfxanp N\éheﬁ 1.
0000 o e Soabe 7 eoinas it BERERE e n g REEn  o
Exampl € br ghe nfdnSth&Rek 5odtticidntRGeMBiinel! EWREEHe UsbagndhcoRBIBQUshosgitdtid on of
| PA distilled off and recovered in the preparation of the dispersant 1-1C

i n Conpamgtmere HEn g Pees By mass, a dispersant\ppdpg 3 Hiealh ontept o berpioduged grosalite pe
aqueous g4 H&o‘s@ﬂtqu othdifed] @ﬁé}yt%/rtﬁge Edh HeQRRAMea b idkBerfaniRltchlm bniv@s nmeasured,
the | PA concentration was 10% Dei oni zed water was added to set the sanme
| PA concefscosiy Pbmcdbﬂuraﬁafb@AteahW@bgﬂ@@)PIIFVPTcﬁﬁlﬂé@g’ESH@W=I@A@l’éf@fﬁ&fé’r'ﬂ‘??%%’l on of

the I PA 1 A
aqueous SRy SiuF gl BEE Qs Ao GRSl s PRI S P

a concentration of 6.7% The operation of Conparative Exanple 1-1 was
continued using the | PA aqueous sol uti%n whose concentrati on was adj ust ed.
Once the operation was continued for 20 hours, the liquid discharged from
the third flask was recovered to obtain a dispersant 1-2C which contains an
acryl - based polynmer 1-2C and has a solid content of 40% and pH of 4.



After that, a ground cal cium carbonate slurry was produced using the
resulting dispersant 3-1C in the sane nmanner as those in Exanple 1-1.

[ 0090] Conpar ati ve Exanple 3-2 (Preparation of dispersant 3-2C and
preparation of slurry using dispersant 3-20 In this Conparative
Exanpl e 3-2, a dispersant 3-2C was prepared using the aqueous sol ution of

| PA distilled off and recovered in the preparation of the di saersant 3-1C
i n Conpatgfhgehanddfibe supplymount of the hiypephogpliee s Bagc S CEHRH G MOSNI#E >-P he

agueous gé}{s%'n%s &tnd f;»ﬁoﬁh%%ﬁ% fsQed), ARV RN EX AR adodatV\@ryEasur ed,
the | PA concéntration "was 40% Dei Onized water 'was added to set the sane

| PA concbigh.raad thervisofsitsiis signilicaeflydoureasebivith pasepea sl e [PAIndseRlehatthis iSon of

t he |1 PA ' [ ' =L -ar e | PA
aqueous CaPaEp i POl o bRt R B oA oo e B I ot A a
a concentmdahé oyiproflucdSin calbiemapbpratd form e har@yrsplublacomgouls torthérebydeat taas
continued. using the | PA aqueous sol uti on whose concentrati on was adj ust ed.
Once the“S?)oéltgé FShwas continued for 20 hours, the | i quid di scharged from
t he thirgoBllask was recovered to obtain a dispersant 3-2C which contains an

acryl - based po r 3-2 _and has a_ soli ant ent of. 40% an H.of 4.
Atar that. ool TR RNy o Are e s et ate iRl e
resul ti ngxah ARt SRPersBfRCntdd HeiueAFRUTRE AGmoakin feamitfate pofesiipar at i ve
Exanpl e 3-1. npar ative Ex

0091] . Co nple 4-1 (Preparation of
di sper saH%rSlﬁfa&‘CﬁJQﬁée e pliese F%PPOBFdSﬂEtXerfS%f%B’ it i?é‘?bé“&ﬁ?n %Ety@yr
Conpar at g s MRk s 4-1is PRSerfiE kIR ius Fordufii ¥r fdtaskiiaPRls@lfale sinc@cept t hat
the supply rate of the aqueous sol ution of sodi um hypophosphite at a
concent r selpidn campoBemis rrebyraengrated in the npyfraliggdonpragsspeffaimediafieritee i nst ead of
0.55 g p LAaut.e | anple 1-1. After continuing the above operation for
20 hourS,B&Eiﬁkerrﬂ#l{]gﬂuérgceg%scharged fromthe third flask was recovered to
obt ai n al®WBgper sant 4-1C which contains an acryl -based polyner 4-1C and has
a solid content, of ,40% an H_ of 3 : al ci um
car bonat e sl ur%\ysueyaiggnﬁ%%a quP aﬁlgllnﬁboﬂtﬁeeperrséﬂsfﬁ tul}tﬁégp‘g?'g%gﬁgoan%{rg%% cli%iﬁll n the
sane nanteramgs ftohdsetoi 20D faxta hpesslpréferapaBa] 0.6 to 1.8 partsGy mpay; and mecExanpl e 4- 2

(Preparatian of . di rsant 4-2C and preparation of urry usingn,di spersant
4 og) " *pretetafy o ARGO By TS Dite S P M BV oDt bl ") P

pr epar ed théSipidy ilik@inasiuBoptssusion i within difthd Doveliasgd ol @elcaoted mandndreaoher ed in
the preparation _of the dispersant, 4-1C._in, Conparatiyve le 4-1.

When the_’""\ﬂﬂceélonwg]ﬁ‘? ths syrply oupHY hesesgifde bae HFIBﬁhanz'Olﬂﬁgggggﬁs\*?’ear ed in
Conpar at igiger&kBIANR admill WaSenTBES Wieticed fuefate Bdh qn&@MIdr aDh G2 oRBh#AHA 0

Dei oni zed water was added to set the same | PA concentration of Sﬁp' PA

aqueous ¥6PUF s¥pPlamanet af B seisie ritreatPrarample e than %ﬂlﬁ’é‘ﬁﬁ@' 8P Yt on used
i n Conpapatie EXREPhS inftial vis @8 4MRaMNAAHRAMS sIaRY thighNnéag Akbatyned in the
form of an aqueous sol ution of I PA at _a concentration of 35% The operation
of Conpasignifigantiinsraabed withpageage o dimei nltdinfezbleghat His is berapgueléigassol uti on
phose coBERILAL hBAMRFoRUd IR Glac MIRG: HAnORAIIA0 MRS dront | nued for 20

h I'sc ird flask

hours, t I qul ar ge romthe t was recovered to obtain a
di sper sahypoph@ghitsnd ithedwrpredunts ardhcakeiuny tarbastedorpod Randly scfutde epmpomztkioa sol i d
cont ent %Iere%O%) ggodv.&lalsig/finé. se After that, a ground cal cium carbonate
slurry was pro uced Us| ng the resul ti ng di spersant 4-2C in the sanme manner
as those[¢m3Conparati ve Exanple 4-1. [0093] Conpar ati ve Exanple 5-1

(Preparation o i spersant. 5-1C and.preparati.on of slurry using di spersant
50 i b RGP A et e RESR Bl R P ab Ry b o
1-1 excepédikr aydrbtge is el yn sradréo pevdnbexidiide ofihe Bloplidspliitedii thsodi um hydr oxi de
at a concentration of 48%to the fLrst flask was 0.2 er mnute instead
of 0.7 gPP¥MeTFaHER ropsss- Bifélﬁgmpﬁqsm.lw prifliz ﬂtgFﬂ?Eﬁt%@P‘%’ﬁ@”taﬁ?rﬂ/’e oper ati on
for 20 h@usPhatd Reylprétiicd. dinSkRESRAnTehOEn, L rtding hfdraske mag recovered to
obtain a dispersant 5-1C which contains_an acryl-based pol yner 5-1C and has
a sol i d cebmengation Pracss elfeicpily sypprepses oxidization gfthyaephpspiite us§d 87 0WA™ cal ci um
car bonat g gl was produced using the resulting dispersant 5-1Cin the
same manner as those in Exanple 1-1. [0094] Conpar ati ve Exanple 5-2
(Prepar at®Bal of di spersant 5-2C and preparation of slurry using di spersant

5-20) I ' &BF{‘@E ti Egﬁiggl =2 ad s B S
prepared usi ngﬁnﬁéﬁggﬂeou é%latnt\élﬁlg 0 ﬁuﬁﬁaﬁ?tdi@fﬂggg(g?@éa%h%&r%%ﬁ%r ed in
the preparation of the dispersant 5-1C in Conparative Exanple 5-1.

When the | PA concentration of the aquébus solution of WA recovered in
Conpar ative Exanple 5-1 was neasured, the | PA concentration was 40%

Dei oni zed water was added to set the sanme | PA concentration of an |IPA
aqueous solution as the | PA concentration of the | PA aqueous solution used



usi ng di spersant 7-1C) Conparati ve Exanple 7-1 was perforned
simlarly to Exanple 1-1 except that the supply rate of the aqueous
solution of sodiumpersulfate at a concentration of 15%to the first flask
was 0.10 g per mnute instead of 0.30 g per mnute in Exanple 1-1. After
continui ng the above operation for 20 hours, the liquid discharged fromthe
third flask was recovered to obtain a dispersant_ 7-1C which contal ns an
acryl - bais dtthpsnggrisem 7 0120 pattsiby gags, ay) Hfﬁfe'@Blbitf"é’H]t7 Ot LagersidnasEberd 4. A

l'ar ge ampifo p2fis BWHhERGEBE AR MES Wakd mb alpbtyean@hﬁtnﬁg&ﬁ«nﬁhydraa@e is After
that, a ground cal cium carbonate slurr produced using the resulting

di sper sawithif the@bove retge, exidigatipmefrieponhss ﬁ@gxéhq pelsEeAREIo8 P1Qcess cppFo 8]

Conpar at éﬁ‘ae H@AF&SJJ mﬁpfg%@ﬁmfcm &sdugécﬁwh%cﬁ% infrif GiséRfly B £par ati on of
slurry using ersant 7- I'n this Conparative anple 7-2, a

di sper samlcuﬂn Qa@boms Sbmpataédd b vetgerinfies &id oo signifisanitviissesity fincr@g withst i | | ed
of f and recovered in ratlon 7-1C in Conparative
Exanpl e I%aia-ge oftlme 15 su%esse aﬁl nﬁAerénodﬁs erstotﬂ% gfhﬁﬂ?%}ﬁ:%ﬂegnt aqueous sol ution of
| PA recomessd in Corrparatlve Exarrpl e 7-1 was rreasured the | PA
concentration % | nclusion of. n the covered | PA
aqueous sol utllgaﬁ MO8 PROSFSy @ °§r°£\,\ﬁa§%§’%f’l aqg Sf%'étlogé%e‘{lﬂfa

concentraiieaf) of an | PA aqueous solution as the I PA concentration of the

| PA aqueous so] ution used in_ Conparative nd t he | PA agueous
sol ution was olSeRIPRYGAcPe! elpfupeiions pya %W“i‘&ﬁ%ﬁﬁge%&%‘? P‘g BEHPA at a

concent r ghbQn @lfhex%ﬁ)t/é thEN@pRPST AdohONig@douMRRN & s¥®astaXBdtRbiesolvedt VS
continued using the I'PA aqueous sol ution whose concentrati on was adj usted.
Once t hecloperasipiorgentas continued for 20 hours, the liquid discharged from
the third flask cw@c%n&a%f?xﬁeg]ﬁoﬂypm%foﬂn@heascq*owpaaﬁ,ma feRCsMtichlk cont ai ns an
acryl - based pol yner 7- has a solid contént of 4? % and pH of 4.

Af ter t hateferaglyfi?o anwors &Y oiasrand 40%on tesebyshass.myoroasiembbdn diedangsing t he
resultin LS 7 h i,ve

Eampl o 25 {6 s Tother bRl AT ARIAR o F ol R Gab I ROE 20

di sper sant558 hyGnasnd Theepareaitition thefeoSinay beyfrans il HE tali 8pby masst orgrotG0% to
Conpar at i, v, Exarrple 8-1 was perforned simlarly to Exanple 1-1 except that
t he suppf‘q/e}’%?lé‘ of the aqueous sol ution of sodium persulfate at a

concent rati on whed&¥isopropyiaicbhdl sbnckhteusikn wepdo &r.mBBe by mess, the isoprepyil nst ead of

0. 30 i n 1-1. Aft ont t he aboeoeratlonfor
20 hour sal"?hrq’)er}?Cﬂtﬁ%e‘gki’étnﬁﬁfbaé’atrﬂsﬁﬁfﬁﬁéﬁtehF#f?f’ ‘qugﬁ‘:t\’ﬂé % é%%t{? ed to

obtai n apgisepesmgnt 8- 1C which contains an acryl-based polymer 8-1C and has
a solid content of 40% and pH of 4. After that, a ground cal cium
carbonat@%f'urry was produced using the resulting dispersant 8-1C in the

sane manner aSInttH'é)ﬁcﬁymé?lz gi%c%ssla é‘uppin;ﬂQQﬂt (usage amouﬁf)'ﬂfp@élﬁblbw gicéhoanpl e 8-2
(Preparation of dispersant C and preparation of sl urrﬁ9u5| n%ydl sper sant

8-2C)  containedpn thﬁll%PP@Bﬁﬁéﬁthllaﬂ'@OB @lssn the ralgauf@ﬁ'elésta 0 garts &y (s

pr epar ed bt 08 ot drEierablyShohl 1756 0 ok egupr ed in
t he prepgﬁégeg@g’nﬁ%}ﬁléﬁ)%ﬁpg}fsanta 8-1 eﬂr e Pr’r(par ative Exas?g eS -1.

Vhen theoﬂammm)emassaztf thomoobm@me“élqmﬁgmmé@lcghqlmsﬁlﬂIaPﬁJﬂP'ééef/bSr ed in
Conparat iy MRASY $5.440%

Dei oni ze§* Sofmor mas%igfihe\c%%glg se?&t ﬁgctggﬁgp {aéﬁa@%&%%%ﬁf?@f{v}ﬂg%ﬂﬁ? an | PA
aqueous ¥detiisoppyalcblng islBAl in@nemntm af 108rpacs ortlére by Massag sddhilgy sbthat i on used
i n Conparat i ve agxangl e 8-1, and the | PA aqueous solution was obtained in
the for mBYPERBGHEEUEEYti on of IPA at a concentration of 35% The

oper ati oppoef] Conparati ve Exanple 8-1 was conti nued usi ng t he | PA aqueous
sol uti on whose congentrati ?n was. adj usted. Once the .o g t| oljar]vvas conti nued

for 20 hours, ORETIIRGG%E Ry tlj’@(ﬂ“‘?‘“?%ﬂ*}‘flﬁ‘é)“leﬁf’?"aa‘?‘fl ®tcovered to

obtain a Qyﬁ&%:&ﬂﬂhe %Qcmtmy?@phwm& pRRuIaGE, Yhe LanarhyaalxgeprhiB- 2C and has
a solid content of 40% and pH o After that, a ground cal cium

car bonat #Sigg mlsgpr%balfﬂhetﬂﬂe@als sditing 26 AEeapticn P Ve &° fore pédirg aﬁ'@'m@ ¥Ngn the
same Manpef,fRa iR I&ivel ERRANL&LE @(@m@hteavgra%e mbBdfiklweight of the fi@par ati ve
Exanpl e 9-1 (Preparation of dispersant 9-1C an aration of slurry using
di sper sanoly@erligpreferably in the@args dtomt 3,908 tEXAAY), @O@Mefmgyé@ﬁ?”@(?%‘al%i)%l arly to
Exanpl e S Les) held in
tho T1 r st LSRRI ko kRO HPL S ThP RN AR L AR ETRERAHOESE 1 ot ead
of 80C. After continuing the above operation for 20 hours, the liquid

di scharged fromthe third flask was rétovered to obtain a dispersant 9-1C
whi ch contains an acryl -based polynmer 9-1C and has a solid content of 40%
and pH of 4. A large anobunt of unreacted AA was left in the dispersant
9-1C. After that, a ground cal cium carbonate slurry was produced



After that, a ground cal cium carbonate slurry was produced using the
resulting dispersant 10-2C in the sane nmanner as those in Conparative
Exanpl e 10-1. [0105] Conpar ati ve Exanple 11-1 (Preparation of

di spersant 11-1C and preparation of slurry using dispersant 11-1C)
Conpar ati ve Exanple 11-1 was perforned simlarly to Exanple 1-1 except that
the supply rate of the aqueous sol ution of sodium hydroxide at a

concent r aedsyigd b el @ogmeatiqnriramatagraphy GOz @ spndprdBaterpl suthes sodyRad of 0.7
g per mﬁaﬁﬁ?’éﬁ Exanple 1-1 and that the sodi um hydroxi de was not supplied
into the thi ¥l ask. After continui ng the above operation for 20 hours,
the |iquid di stheirgadlymeohavingdhe wigight-av¢rageinalesylar weightoritn the aksiye singe a

di spersa - i t-ai . - il heddn Bas a

ol | d ot BFreBbfeteRnl R AR s R ERE AR MRl sl e s
sol ut i onprofidebaidismershytdr ekichien gl Os@sity gfarcalpiumuathoprielsisrdbagamenldwvoxi de was
not supplied.into tt he third fl a,§nk asdS 1sntl:erci Q%quabr%\s’seed the neutralization
rate bec¥ife SiEiiiFaTigpscosity ncreasepyilh pagseRs of IS A X APEEAT 11- 1C was used to
perform wesglgri nding in the same manner as in Exanple 1-1. The viscosity of
a slurry was hjgh, .and grinding .coul.d not .b erformed as expected. [0106]
Conpar ati ve Exgg&ﬂfé“’ﬂrfpg akclg ‘éﬁ’g‘f‘%ﬁ? iia Oélaglﬁlg'f%aé‘ﬁ rﬁgfy%aéﬁgﬁgraepar ation
of sl urr yydashddphi@ias P eNafritins ilagdfd) a persulfate as h PoliibrzalampRiant, an@sddianpl e 11-2,
a dispersant 11-2C was prepared using_ the aqueous solution of |IPA distilled

_ i . he. ag
of f and hweiderspressing REidisrtiogof teihyprphpsphitiin dredigbmerization propess fadsiBnpar at i ve

Exanpl e dduiduous polymeriza¥¥teihdaiBpdiSfe 60N @ATLR1Y Maifdd. t meﬂ%%)dg&saﬁl@ism ion of
| PA recovered in nparative Exanq%ge 11-1 was neasured, the | PA

concent r tefcrraleinn agwnatbaliuon Fand opiined inlichyadaidiak dscedl it e a8dae | PA
concentrgti. . - | W A i of the

| PA aque% slﬁ‘ghgﬁltsc?’% lgég%gﬁﬁﬂg%ﬁ%gro gftn:ngga naEDx%aSPrlgpr%SLéla'l- %ﬁﬂgﬁ%&{dﬁgh%A agueous
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through the polymerization process (unreacted monomer) before the polymerization of the
monomer in the polymerization process is not satisfactorily completed may be generated. If
more than ten continuous reactors are installed, it is economically inefficient.

[0041]

The reactor may be a vessel-type reactor. When the vessel-type reactor is used in the
polymerization process according to the present invention, the monomer can be efficiently
polymerized. In the present invention, it is preferable to connect a plurality of vessel-type
reactors in series. When a reactor in which a plurality of vessel-type reactors are connected in
series (hereinafter, referred to as “continuous vessel-type reactor” simply) is used in the
polymerization process according to the present invention, continuous polymerization of the
monomer ¢an be efficiently performed.

A publicly known reactor can be used as the vessel-type reactor, and preferred is a
reactor having a mixer and a device for temperature control. The stirrer is not specifically
limited so long as a publicly known stirring blade is installed, and examples of the stirring blade
include an anchor blade, a paddle blade, a propeller blade, a turbine blade, a ribbon blade, a
large flat-plate blade, and the like. Examples of the device for temperature control include a
jacket, an inner coil, a well-known internal and/or external heat exchanger such as a plate type
heat exchanger. For the purpose of enhancing stirring efficiency and so on, a baffle and the
like may be arranged in the reactor if necessary.

[0042]

When the polymerization process employs, for example, n reactors, assuming that an
initial reactor in the polymerization process is a first reactor (upstream side), the next reactor is
a second reactor, and the last reactor in the polymerization process is an n-th reactor
(downstream side), into the first reactor, at least the monomer, isopropyl alcohol aqueous
solution, hypophosphite, persuifate, and sodium hydroxide as raw materials are continuously
charged.

When the raw material is supplied to the reactor, all the raw materials to be supplicd
may be charged to the first reactor, or a part of the raw material may be charged to the first
reactor and the remaining raw material except for the raw material supplied to the first reactor
may be charged to other reactors. Among these, it is preferable to supply ail the raw materials
1o the first reactor.

Into the second to n-th reactors, each of reaction liquid from the first to the (n-1)-th
reactors connected respectively upstream side and a remaining raw material in the case where a
part of the raw material is supplied to the first reactor are charged. Before start of the

polymerization process, an isopropy! alcohol aqueous solution may be previously introduced to
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the second to n-th reactors.

A reaction liquid obtained in the n-th reactor is a reaction liquid containing a first
polymer obtained in the polymerization process.

In the first to n-th reactors, temperatures (polymerization temperature) in reactors may
be the same or may be different from each other so long as they are between 68°C and 82°C.
[0043]

In the case where the continuous vessel-type reactor including n reactors is used in the
polymerization process, the total mean residence time of a reaction liquid in the continuous
vessel-type reactor is preferably in the range from 100 to 450 minutes, and more preferably
from 140 to 330 minutes. The mean residence time in each reactor is not specifically limited,
and the mean residence time is suitably selected so that the total mean residence time in the
continuous vessel-type reactor is within the above range.

For example, when a continuous vessel-type reactor including two reactors is used, the
mean residence time in the first reactor is preferably in the range from 60 to 240 minutes, and
more preferably from 80 to 180 minutes. The mean residence time in the second reactor is
preferably from 40 to 210 minutes, and more preferably from 60 to 150 minutes. When the
mean residence times in the first and second reactors are within the above range in this case, the |
amount of unreacted monomers can be reduced, and, oxidization of the hypophosphite can be
suppressed.

[0044]

The neutralization process is a process in which a carboxyl group included in a
structural unit derived from the monomer constituting the first polymer obtained in the
polymerization process is neutralized. According to the neutralization process, a dispersant
can be obtained which contains an acryi-based polymer in which a part of carboxyl groups is
neutralized. In the neutralization process, a dispersant having pH from 3 to 8 can be obtained.
[0045]

In the neutralization process, the carboxyl groups are neutralized using a basic
compound. The basic compound is not particularly limited so long as the basic compound can
neutralize a carboxyl group. Examples of the basic compound include an inorganic basic
compound and an organic basic compound. These compounds may be used singly or in
combination of two or more types thereof.

Examples of the inorganic basic compound include an alkali metal hydroxide such as
sodium hydroxide, potassium hydroxide, and lithinm hydroxide; an alkaline-earth metal
hydroxide such as calcium hydroxide and magnesium hydroxide; aqueous ammonia, and the

like.
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Examples of the organic basic compound include an organic amine compound such as
monoethanolamine and triethanolamine. Among these, an alkali metal hydroxide is preferable
since a volatile component is generated to only a small extent. Sodium hydroxide is more
preferable.

[0046]

In the neutralization process, the neutralization rate of the carboxyl groups included in
the first polymer is in the range from 15% to 95% by mol, and preferably from 20% to 90% by
mol. When the neutralization rate is in the range from 15% to 95% by mol, a dispersant can be
obtained which advantageously disperses calcium carbonate.

[0047]

In the present invention, a reactor can be used in the neutralization process. The
same vessel-type reactor as in the reactor used in the polymerization process can be used as the
reactor.

In the case where a vessel-type reactor is used in the neutralization process and a
continuous vessel-type reactor including two or more reactors is used in the polymerization
process, when a vessel-type reactor for the neutralization process is connected to a continuous
vessel-type reactor for the polymerization process (including n reactors), in other words, a
continuous vessel-type reactor including three or more reactors connected in series is used, the
polymerization process and neutralization process can be performed continuously and
efficiently. When the polymerization process and neutralization process are performed using
the continuous vessel-type reactor in which three or more vessel-type reactors are connected in
scries, a dispersant can be obtained efficiently.

[0048]

The acryl-based polymer contained in the dispersant is a polymer in which 2 monomer
containing acrylic acid is polymerized and a part of carboxyl groups derived from the monomer
is neutralized. A part of the terminal or the like of the polymer may include a constitution
derived from the hypophosphite or persulfate used in the polymerization.

A weight average molecular weight of the acryl-based polymer is preferably in the
range from 4,500 to 8,500, and more preferably from 5,000 to 8,000. The weight-average
molecular weight can be, as mentioned above, measured by GPC using a standard material such
as sodium polyacrylate. When the weight average molecular weight of the acryl-based
polymer is within the above range, a dispersant can be obtained which advantageously disperses
calcium carbonate. And when the dispersant is used, a calcium carbonate slurry can be
obtained in which an initial viscosity is low and a significant viscosity increase with passage of

time can be suppressed.
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[0049]

For the dispersant of the present invention, in addition to the polymerization process
and neutralization process, a concentration process may be provided after the polymerization
process. The concentration process is preferably provided between the polymerization process
and neutralization process.

[0050]

The concentration process is a process in which isopropyl alcohol is distilled off from
a reaction liquid containing the first polymer obtained in the polymerization process to prepare a
concentrated composition containing reduced isopropyl alcohol.

[0051]

In the concentration process, the reaction system is subjected to depressurizing and/or
heating to distill isopropyl alcohol out of the reaction system. Isopropyl alcohol can thus be
evaporated off from the reaction liquid. Isopropyl alcohol is normally evaporated off as an
azeotrope with water. Therefore, isopropyl alcohol is distilled off from the reaction liquid as
an aqueous solution thereof to form a concentrated composition having a reduced isopropyl
alcohol content and a reduced water content.

[0052]

In the concentration process, isopropyl alcohol may be distilled off by an arbiirary
method. For example, when the reaction system is subjected to depressurizing, and the
internal temperature of the reaction system is kept at a temperature equal to or higher than the
azeotropic temperature of isopropyl alcohol to evaporate water and isopropyl alcohol off from
the reaction system.

[0053]

In the concentration process, an isopropyl alcohol aqueous solution can be subjected
to distillation with a thin film evaporator. The thin film evaporator is a device for converting a
reaction liquid obtained in the polymerization process into a thin film and evaporating and
distilling the reaction liquid under vacuum at lower temperature while suppressing thermal
effect.

When the thin film evaporator is used in the concentration process, water may be
suitably added to the thin film evaporator to distill isopropyl alcohol off as an azeotrope with
water. According to the use of the thin film evaporator, denaturation of the reaction liquid in
the concentration process can be suppressed, and isopropyl alcohol can be distilled off
efficiently.

[0054]

A content of isopropy! alcohol in the concentrated composition obtained by the
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concentration process is preferably 1% or less by mass, more preferably 5,000 ppm or less by
mass, further preferably 2,000 ppm or less by mass, and particularly 1,000 ppm or less by mass.
[0055]

The isopropyl alcohol aqueous solution evaporated in the concentration process may
be recovered. The recovered isopropyl alcohol aqueous solution may be repeatedly used in the
polymerization process. When the isopropyl alcohol aqueous solution is reused, evaporated
isopropy! alcohol need not be disposed of.  Therefore, it is possible to provide a dispersant for
calcium carbonate that can reduce cost, and achieve excellent production efficiency and
environmental protection, and a methed for producing a dispersant for calcium carbonate.

In the case of recovering an isopropyl alcohol aqueous solution, the concentration of
isopropy! alcohol after recovery may differ from the one before recovery.  Specifically, since
isopropyl alcohol is evaporated off as an azeotrope of isopropyl alcohol and water, and then
recovered, the concentration of isopropyl alcohol in the isopropyl alcohol aqueous solution
recovered becomes normally about 60% or lower by mass, even if a high-concentration
isopropyl alcohol aqueous solution is used in the polymerization process.

In the polymerization process, it is preferable to use the isopropyl alcohol aqueous
solution having a constant isopropyl alcohol concentration in order to improve the production
efficiency, even when the isopropyl alcohol aqueous solution is reused. ~ Specifically, when the
polymerization process is performed in a state in which the concentration of isopropyl alcohol
in the isopropyl alcohol aqueous solution is 60% or higher by mass, the isopropyl alcohol
concentration in the recovered isopropyl alcohol aqueous solution may be reduced due to
evaporation. In this case, it is necessary to concentrate the recovered isopropyl alcohol
aqueous solution so that the isopropyl alcohol aqueous solution has the original isopropyl
alcohol concentration.  On the other hand, the isopropyl alcohol concentration in the recovered
isopropy! alcohol aqueous solution may be higher than the one before recovery. In the case
where the isopropy! alcohol concentration in the recovered isopropyl alcohol aqueous solution
is higher than the one before recovery, the isopropy! alcohol concentration may be adjusted by
adding water. However, when the recovered isopropyl alcohol aqueous solution is subjected to
concentration so that the isopropyl alcohol aqueous solution has the original isopropyl alcohol
concentration, it is necessary to provide concentration equipment, so that the production
efficiency decreases.

Regarding the concentration of isopropyl alcohol in the isopropyl alcohol aqueous
solution, when the concentration of isopropyl alcohol is lower than that in the isopropyl alcohol
aqueous solution by the concentration process, the resulting isopropy} alcohol agueous solution

can be reused. The isopropyl alcohol concentration when recovering or reusing the isopropyl
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from 17% to 50% by mass, and particularly from 20% to 40% by mass. It is noted that the

recovered isopropyl alcohol aqueous solution is preferably reused in the polymerization process

after adjusting the isopropyl alcohol concentration.

[0056]

When the concentrated composition obtained in the concentration process is subjected
to the neutralization process, a part of carboxyl groups in the first polymer is neutralized to form
a dispersant containing an acryl-based polymer.

[0057]

In the present invention, examples of a continuous production process (production
system) consisting of the polymerization process, concentration process, and neutralization
process include a method in which a plurality of vessel-type reactors and a thin film evaporator
are connected in series.

In a preferred embodiment of the present invention, a continuous vessel-type reactor
in which two or more vessel-type reactors are connected is used in the polymerization process,
and a thin film evaporator is used in the concentration process. Additionally, in the
neutralization process, a vessel-type reactor can be used. In the present invention, it is
preferable to provide a continuous production process (production system) in which a
continuous vessel-type reactor for the polymerization process, a thin film evaporator for the
concentration process, and a vessel-type reactor for the neutralization process are provided
connecting in series in this order.  Such a continuous production process leads to a
continuously and efficiently production of a dispersant.

[0058]

The dispersant of the present invention is one obtained by a method having the
polymerization process, neutralization process and the like. The dispersant may be a solution
in which the acryl-based polymer is dissolved in an aqueous medium, or may be a dispersion in
which the acryl-based polymer is dispersed in an aqueous medium. The aqueous medium may
contain water, and be only water or a mixture containing water.

[0059]

The dispersant of the present invention may be (a) a reaction liquid obtained by the
polymerization process and neutralization process, or (b) a reaction liquid obtained by the
polymerization process, concentration process and neutralization process. Among these, the
reaction liquid (b) is preferable for the dispersant since the dispersant can be efficiently obtained.

These dispersants may further include an aqueous medium.

[0060]

18



Sodi um persul fate aqueous solution (g/mn.) Nunmber of parts of sodium
persul fate based on 100 parts of nononer First flask: reaction tenperature
in polynerization process (C) First flask: mean residence tinme (mn.)
Second flask: nean residence tinme (mn.) Thin filmevaporator: distilling
liquid containing IPA (g/mn.) Thin filmevaporator: dilution water

(g/mn.) Third flask: carboxyl group neutraljzation.rate | 99, ' Di spersant
for wet grindi R &Fcumigsdm é#ﬁ&#ﬁ@%a@%ﬁwscw%?ﬂ M’h@f‘wg@gg ni | P

Vi ght - a¥ayRg9s RbReHInAR A@lothedidi)and mhp ARk il pRpRtadediakie of slurry
(% Median dianeter of slurry (qgm) Slurry viscosity at current day of wet
gri ndi ngrqlyrmerizaion papagpsrapd/gr Bcereducts pagduesd fonythe shqspiple, By persulfgigrusedingdns pun

o Bophl RS, B L, VRS DL il por oA
compound used in the neutralization process. The reaction liquid (b) may also include
isopropyl alcohol in an amount corresponding to the amount after the concentration process.

| A content of isopropyl alcohol in the reaction liquid (b) may be 1% or less by mass,
preferably 5,000 ppm or less by mass, more preferably 2,000 ppm or less by mass, and further
preferably 1,000 ppm or less by mass.
[0061}

When the dispersant of the present invention is the reaction mixture (b), pH and solid
content of the dispersant are not particularly limited. The pH of the dispersant is preferably in
the range from 3 to 8, and more preferably from 3 to 7. The solid content in the dispersant is
preferably in the range from 35 to 55%, and more preferably 40 to 50%.

[0062]

The dispersant of the present invention may further include an additional component
such as antifoaming agent and preservative.

Examples of the antifoaming agent include a polyether compound, a mineral oil
compound, a silicone compound, an amide compound, and the like. When the dispersant of
the present invention includes the antifoaming agent, the content thereof is preferably in the
range from 0.01 to 1.0 part by mass based on 100 parts by mass of the acryl-based polymer.
[0063]

Examples of the preservative include an isothiazoline compound, a paraben, and the
like. When the dispersant of the present invention includes the preservative, the content
thereof is preferably in the range from 0.001 to 1.0 part by mass based on 100 parts by mass of
the acryl-based polymer.

[0064]

The dispersant of the present invention may be a solution or a dispersion in which the
acryl-based polymer, and an optional additional component are included in an aqueous medium.

In the case where the dispersant of the present invention contains the additional
component, the additional component is added and mixed with the aqueous medium and the
acryl-based polymer. The mixing method is not particularly limited and may be a publicly
known method.

[0065]

In the case of preparing a calcium carbonate slurry using the dispersant of the present
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invention, the dispersant is preferably used so that the content of the acryl-based polymer is in
the range from 0.1 to 10.0 parts by mass, and the content of the aqueous medium is in the range
from 25 to 100 parts by mass, based on 100 parts by mass of calcium carbonate.

After that, the dispersant mixture containing calcium carbonate and the acryl-based
polymer is subjected to wet grinding by a known method to produce a calcium carbonate slurry.
[0066]

The dispersant of the present invention is excellent in dispersibility of calcium
carbonate, and is suitably used as a dispersant for wet grinding of calcium carbonate to obtain a
calcium carbonate slurry.  Use of the dispersant for calcium carbonate of the present invention
leads to a calcium carbonate slurry that has low initial viscosity, that does not show a significant
increase in viscosity with passage of time, and exhibits excellent long-term dispersion stability.
[0067]

In the case where the dispersant of the present invention contains the additional
component, the acryl-based polymer can be mixed with the additional component that is
optionally added. When the dispersant of the present invention is an aqueous solution or a
dispersion that is based on an aqueous medium containing the acryl-based polymer, the
additional component may be mixed into the aqueous solution or the dispersion. The mixing

method is not particularly limited and may be a publicly known method.

[EXAMPLES]
[0068]

Hereinafter, although Examples of the present invention will be described along with
Synthesis Examples and Comparative Examples, the scope of the invention is obviously not
limited to these examples. Note that in the following examples, “part” and “%” are mass
standard unless otherwise designated.

The term “Mw” used in Synthesis Examples, Examples, and Comparative Examples
refers to a weight average molecular weight. The Mw was measured by gel permeation
chromatography (GPC). “HLC8020 system” (manufactured by Tosoh Corporation), and
columns “G4000PW? (x1), “G3000PW™ (x1), “G2500PW” (x1) (manufactured by Tosoh
Corporation) were used for GPC. A 0.1M NaCl + phosphate buffer (pH7) was used as an
eluent, and a calibration curve was drawn using sodium polyacrylate (manufactured by Sowa
Scientific Corporation).

[0069]
In Synthesis Examples, Examples, and Comparative Examples, a viscosity of the

ground calcium carbonate slurry after wet grinding, and a viscosity of the slurry after being
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allowed to stand at 25°C for 7 days were measured at a temperature of 25°C and a rotational
speed of 60 rpm using Brookfield viscometer.

A median size of the ground calcium carbonate slurry after wet grinding, and an
integrated value of calcium carbonate with a diameter smaller than 1.32 pm were measured
using a laser diffraction/scattering particle size distribution analyzer “LA-910” manufactured by
Horiba Ltd.

[0070]
<Preparation of dispersant for calcium carbonate and preparation of ground calcium carbonate
slarry>

Example 1-1 (Preparation of dispersant 1-1 and preparation of slurry using dispersant
I-1)

Three flasks provided with a mixer and a condenser, and a thin film evaporator were
prepared, and the three flasks were first to third flasks. The three flasks and the thin film
evaporator were arranged in series in order of the first flask, the sccond flask, the thin film
evaporator, and the third flask, and the flow from a raw material composition to a reaction
product was performed in this order.

First, the first flask was charged with 1,360 g of an aqueous solution of an isopropyl
alcohol (hereinafter, referred to also as “IPA”) at a concentration of 35% and was kept at a
temperature of 80°C. The second flask was charged with 1,360 g of an aqueous solution of an
IPA at a concentration of 35% and was kept at a temperature of 80°C.  Further, the third flask
was charged with 1,360 g of deionized water and was kept at 80°C.

After that, acrylic acid (hereinafier, also referred to as “AA™) was supplied into the
first flask at a rate of 4.5 g per minute, an aqueous solution of an IPA at a concentration of 35%
was supplied into the first flask at a rate of 9.0 g per minute, an aqueous solution of a sodium
hypophosphite at a concentration of 30% was supplied into the first flask at a rate of 0.55 g per
minute, an aqueous solution of a sodium hydroxide at a concentration of 48% was supplied into
the first flask at a rate of 0.70 g per minute, and an aqueous solution of a sodium persulfate at a
concentration of 15% was supplied into the first flask at a rate of 0.30 g per minute. A reaction
liquid in the first flask was transferred to the second flask at a rate of 15.1 g per minute.

Thus, the liquid volume in the first flask was kept to be 1,360 g, and the mean
residence time of the reaction liquid in the first flask was determined as 90 minutes. Further,
the reaction liquid in the second flask was transferred to the thin film evaporator at 15.1 g per
minute while keeping the liquid volume at 1,360 kg, and the mean residence time of the reaction
liquid in the second flask was determined as 90 minutes. Meanwhile, at the thin film

evaporator, IPA was vacuum-distilled off at a rate of 7.9 g per minute while supplying
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deionized water to the thin film evaporator at a rate of 4.9 g per minute, and a concentrated
liquid (in which the IPA aqueous solution was reduced) discharged from the thin film
evaporator was transferred to the third flask. Then, into the third flask, an aqueous solution of
a sodium hydroxide at a concentration of 48% was supplied so that the neutralization rate of the
reaction liquid was 22 mol%. The liquid in the third flask was discharged outside the system
so that the liquid volume was kept at 1,360 g.  Once the operation was continued for 20 hours,
and the liquid discharged from the third flask was recovered to obtain a dispersant 1-1 having a
solid content of 40% and pH of 4. Mw of an acryl-based polymer 1-1 contained in the
dispersant 1-1 was 6,200. The amount of cach raw material used in the preparation of the
dispersant, the concentration of each raw material, a ratio of each raw material based on 100
parts of the monomer, and so on are shown in Table 1.

[0071]

17 g of the dispersant 1-1 obtained by the above operation, 320 g of ion-exchanged
water, and 900 g of a ground calcium carbonate (“Tankaru A” produced by Maruo Calcium Co.,
Ltd.) were introduced into a cylindrical vessel and lightly mixed to be uniformly adapted.
Subsequently, 3,000 g of a medium (ceramic beads of 1 mmg) was introduced into the
cylindrical vessel and mixed for 50 minutes at a rotational speed of 1,000 rpm to be subjected to
wet grinding.

After that, the mixture was subjected to filtration using a filter cloth having 200 ME
and recovering to obtain a slurry.  An ion-exchanged water was added to the slurry to adjust
the solid content to 75% to obtain a ground calcium carbonate slurry.  Then, the viscosity of
the slurry of the day of wet grinding and the viscosity of the slurry after being left standing for 7
days at a temperature of 25°C were measured using Brookfield viscometer under conditions of
25°C and 60 rpm. The slurry viscosity of the day of wet grinding was 210 mPa-s, and the
slurry viscosity after 7 days was 2,000 mPa-s.

A median size of the slurry of the day of wet grinding and an integrated value of
calcium carbonate with a diameter smaller than 1.32 pm were measured using a laser
diffraction/scattering particle size distribution analyzer “LA-910” manufactured by Horiba Ltd.
The median size was 0.67 um, and the integrated value with a diameter smaller than 1.32 pm
was 100%. Those results are shown in Table 1.

In the following Examples and Comparative Examples, the amount of each raw
material used in the preparation of the dispersant, the concentration of each raw material, a ratio
of each raw material based on 100 parts of the monomer, and so on are shown in Tables 1 to 4.
Further, in the following Examples and Comparative Examples, Mw of an acryl-based polymer

contained in a dispersant, the viscosity of a ground calcium carbonate slurry after wet grinding,
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the viscosity of a slurry after left standing for seven days at 25°C, the median size of the ground
calcium carbonate sturry after wet grinding, and the integrated value of calcium carbonate with
a diameter smaller than 1.32 um in the slurry after wet grinding were measured in the same
manner as those in Example 1-1, and the measured results were shown in Tables 1 to 4. The
amount of IPA distilled by the thin film evaporator and supply amount of deionized water were
adjusted according to each polymerization condition so that the solid content of the resulting
dispersant was 40%.

[0072]

Example 1-2 (Preparation of dispersant 1-2 and preparation of slurry using dispersant
1-2)

In this Example 1-2, a dispersant 1-2 was prepared using the aqueous solution of IPA
distilled off and recovered in the preparation of the dispersant 1-1 in Example 1-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 1-1
was measured, the IPA concentration was 40%. Deionized water was added to set the same
IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous
solution used in Example 1-1, and the IPA aqueous solution was obtained in the form of an
aqueous solution of IPA at a concentration of 35%. The operation of Example 1-1 was
continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, and the liquid discharged from the third flask was
recovered to obtain a dispersant 1-1 which contains an acryl-based polymer 1-2 and has a solid
content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 1-2 in the same manner as those in Example 1-1.

[0073]

Example 2-1 (Preparation of dispersant 2-1 and preparation of sturry using dispersant
2-1)

Example 2-1 was performed similarly to Example 1-1 except that an aqueous solution
of IPA at a concentration of 22% was supplied to the first flask at 9.0 g per minute instead of
using the aqueous solution of IPA at a concentration of 35% in Example 1-1.  After continuing
the above operation for 20 hours, the liquid discharged from the third flask was recovered to
obtain a dispersant 2-1 which contains an acryl-based polymer 2-1 and has a solid content of
40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 2-1 in the same manner as those in Example 1-1.

[0074]
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aqueous solution of IPA at a concentration of 22%. The operation of Example 2-1 was
continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, the liquid discharged from the third flask was recovered
to obtain a dispersant 2-2 which contains an acryl-based polymer 2-2 and has a solid content of
40% and pH of 4.

After that, a ground calcium carbonate shurry was produced using the resulting
dispersant 2-2 in the same manner as those in Example 2-1.

[0075]

Example 3-1 (Preparation of dispersant 3-1 and preparation of slurry using dispersant
3-1)

Example 3-1 was performed similarly to Example 1-1 except that the supply rate of
the aqueous solution of sodium hypophosphite at a concentration of 30% to the first flask was
0.65 g per minute instead of 0.55 g per minute in Example 1-1.  After continuing the above
operation for 20 hours, the liquid discharged from the third flask was recovered to obtain a
dispersant 3-1 which contains an acryl-based polymer 3-1 and has a solid content of 40% and
pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 3-1 in the same manner as those in Example 1-1.

[0076]

Example 3-2 (Preparation of dispersant 3-2 and preparation of slurry using dispersant
3-2)

In this Example 3-2, a dispersant 3-2 was prepared using the aqueous solution of IPA
distilled off and recovered in the preparation of the dispersant 3-1 in Example 3-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 3-1
was measured, the IPA concentration was 40%. Deionized water was added to set the same
IPA concentration of an IPA aqueous solution as the [PA concentration of the IPA aqueous

solution used in Example 3-1, and the IPA aqueous solution was obtained in the form of an
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aqueous solution of IPA at a concentration of 35%. The operation of Example 3-1 was
continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, the liquid discharged from the third flask was recovered
to obtain a dispersant 3-2 which contains an acryl-based polymer 3-2 and has a solid content of
40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 3-2 in the same manner as those in Example 3-1.

[0077]
Example 4-1 (Preparation of dispersant 4-1 and preparation of slurry using dispersant 4-1)

Example 4-1 was performed similarly to Example 1-1 except that the supply rate of
the aqueous solution of sodium hydroxide at a concentration of 48% to the first flask was 1.08 g
per minute instead of 0.7 g per minute in Example 1-1.  After continuing the above operation
for 20 hours, the liquid discharged from the third flask was recovered to obtain a dispersant 4-1
which contains an acryl-based polymer 4-1 and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 4-1 in the same manner as those in Example 1-1.

[0078]

Example 4-2 (Preparation of dispersant 4-2 and preparation of slurry using dispersant
4-2)

In this Example 4-2, a dispersant 4-2 was prepared using the aqueous solution of IPA
distilled off and recovered in the preparation of the dispersant 4-1 in Example 4-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 4-1
was measured, the IPA concentration was 40%. Deionized water was added to set the same
IPA concentration of an TPA aqueous solution as the IPA concentration of the IPA aqueous
solution used in Example 4-1, and the IPA aqueous solution was obtained in the form of an
aqueous solution of IPA at a concentration of 35%. The operation of Example 4-1 was
continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, the liquid discharged from the third flask was recovered
to obtain a dispersant 4-2 which contains an acryl-based polymer 4-2 and has a solid content of
40% and pH of 4.

After that, a ground calcium carbonate shurry was produced using the resulting
dispersant 4-2 in the same manner as those in Example 4-1.

[0079]
Example 5-1 (Preparation of dispersant 5-1 and preparation of slurry using dispersant

5-1)
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Example 5-1 was performed similarly to Example 1-1 except that the supply rate of
the aqueous solution of sodium persulfate at a concentration of 15% to the first flask was 0.45 g
per minute instead of 0.30 g per minute in Example 1-1.  After continuing the above operation
for 20 hours, the liquid discharged from the third flask was recovered to obtain a dispersant 5-1
which contains an acryl-based polymer 5-1 and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 5-1 in the same manner as those in Example 1-1.

[0080]

Example 5-2 (Preparation of dispersant 5-2 and preparation of slurry using dispersant
5-2)

In this Example 5-2, a dispersant 5-2 was prepared using the aqueous solution of IPA
distilied off and recovered in the preparation of the dispersant 5-1 in Example 5-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 5-1
was measured, the IPA concentration was 40%. Deionized water was added to set the same
IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous
solution used in Example 5-1, and the IPA aqueous solution was obtained in the form of an
aqueous solution of IPA at a concentration of 35%. The operation of Example 5-1 was
continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, the liquid discharged from the third flask was recovered
to obtain a dispersant 5-2 which contains an acryl-based polymer 5-2 and has a solid content of
40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 5-2 in the same manner as those in Example 5-1.

[0081]

Example 6-1 (Preparation of dispersant 6-1 and preparation of slurry using dispersant
6-1)

Example 6-1 was performed similarly to Example 1-1 except that temperatures
(polymerization temperatures) held in the first, second, and third flasks in Example 1-1 were set
to 75°C instead of 80°C.  Afier continuing the above operation for 20 hours, the liquid
discharged from the third flask was recovered to obtain a dispersant 6-1 which contains an
acryl-based polymer 6-1 and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 6-1 in the same manner as those in Example 1-1.

[0082]

Example 6-2 (Preparation of dispersant 6-2 and preparation of slurry using dispersant
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In this Example 6-2, a dispersant 6-2 was prepared using the aqueous solution of IPA
distiiled off and recovered in the preparation of the dispersant 6-1 in Example 6-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 6-1
was measured, the IPA concentration was 40%. Detonized water was added to set the same
IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous
solution used in Example 6-1, and the IPA aqueous solution was obtained in the form of an
aqueous solution of IPA at a concentration of 35%. The operation of Example 6-1 was
continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, the liquid discharged from the third flask was recovered
to obtain a dispersant 6-2 which contains an acryl-based polymer 6-2 and has a solid content of
40% and pH of 4.

After that, a ground caicium carbonate slurry was produced using the resulting
dispersant 6-2 in the same manner as those in Example 6-1.

[0083]

Example 7-1 (Preparation of dispersant 7-1 and preparation of slurry using dispersant
7-1)

Example 7-1 was performed similarly to Example 1-1 except that the neutralization
rate of the reaction liquid in the third flask by the aqueous solution of sodium hydroxide at a
concentration of 48% in Example 1-1 was set to 40 mol% instead of 22 mol%. After
continuing the above operation for 20 hours, the liquid discharged from the third flask was
recovered to obtain a dispersant 7-1 which contains an acryl-based polymer 7-1 and has a solid
content of 40% and pH of 5.

' After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 7-1 in the same manner as those in Example 1-1.
[0084]

Example 7-2 (Preparation of dispersant 7-2 and preparation of slurry using dispersant
7-2)

In this Example 7-2, a dispersant 7-2 was prepared using the aqueous solution of IPA
distilled off and recovered in the preparation of the dispersant 7-1 in Example 7-1.

When the IPA concentration of the aqueous solution of IPA recovered in Example 7-1
was measured, the IPA concentration was 40%. Deionized water was added to set the same
IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous
solution used in Example 7-1, and the IPA aqueous solution was obtained in the form of an

aqueous solution of IPA at a concentration of 35%. The operation of Example 7-1 was
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continued using the IPA aqueous solution whose concentration was adjusted. Once the
operation was continued for 20 hours, the liquid discharged from the third flask was recovered
to obtain a dispersant 7-2 which contains an acryl-based polymer 7-2 and has a solid content of
40% and pH of 5.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 7-2 in the same manner as those in Example 7-1.

[0085]

Comparative Example 1-1 (Preparation of dispersant 1-1C and preparation of slurry
using dispersant 1-1C)

Comparative Example 1-1 was performed similarly to Example 1-1 except that an
aqueous solution of IPA at a concentration of 6.7% was used instead of the aqueous solution of
IPA at a concentration of 35% in Example 1-1.  After continuing the above operation for 20
hours, the liquid discharged from the third flask was recovered to obtain a dispersant 1-1C
which contains an acryl-based polymer 1-1C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 1-1C in the same manner as those in Example 1-1.

[o086]

Comparative Example 1-2 (Preparation of dispersant 1-2C and preparation of slurry
using dispersant 1-2C)

In this Comparative Example 1-2, a dispersant 1-2C was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the dispersant 1-1C in
Comparative Example 1-1.

When the IPA concentration of the agueous solution of IPA recovered in Comparative
Example 1-1 was measured, the IPA concentration was 10%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA
aqueous solution used in Comparative Example 1-1, and the IPA aqueous solution was obtained
in the form of an aqueous solution of [PA at a concentration of 6.7%. The operation of
Comparative Example 1-1 was continued using the IPA aqueous solution whose concentration
was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the
third flask was recovered to obtain a dispersant 1-2C which contains an acryl-based polymer
1-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 1-2C in the same manner as those in Comparative Example 1-1.

[0087]

Comparative Example 2-1 (Preparation of dispersant 2-1C and preparation of slurry
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solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 2-1C in the same manner as those in Example 1-1.

[0088]

Comparative Example 2-2 (Preparation of dispersant 2-2C and preparation of slurry
using dispersant 2-2C)

In this Comparative Example 2-2, a dispersant 2-2C was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the dispersant 2-1C in
Comparative Example 2-1. _

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 2-1 was measured, the IPA concentration was 55%. The recovered IPA aqueous
solution was concentrated to set the same IPA concentration of an IPA aqueous solution as the
IPA concentration of the IPA aqueous solution used in Comparative Example 2-1, and the IPA
aqueous solution was obtained in the form of an aqueous solution of [PA at a concentration of
65%. The operation of Comparative Example 2-1 was continued using the IPA aqueous
solution whose concentration was adjusted. Once the operation was continued for 20 hours,
the liquid discharged from the third flask was recovered to obtain a dispersant 2-2C which
contains an acryl-based polymer 2-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 2-2C in the same manner as those in Comparative Example 2-1.

[0089]

Comparative Example 3-1 (Preparation of dispersant 3-1C and preparation of slurry
using dispersant 3-1C)

Comparative Example 3-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium hypophosphite at a concentration of 30% to the
first flask was 0.20 g per minute instead of 0.55 g per minute in Example 1-1.  After
continuing the above operation for 20 hours, the liquid discharged from the third flask was

recovered to obtain a dispersant 3-1C which contains an acryl-based polymer 3-1C and has a

solid content of 40% and pH of 4.
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After that, a ground calcium carbonate slurry was produced using the resulting

dispersant 3-1C in the same manner as those in Example 1-1.
[0090]

Comparative Example 3-2 (Preparation of dispersant 3-2C and preparation of slurry
using dispersant 3-2C)

In this Comparative Example 3-2, a dispersant 3-2C was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the dispersant 3-1C in
Comparative Example 3-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 3-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA
aqueous solution used in Comparative Example 3-1, and the IPA aqueous solution was obtained
in the form of an aqueous solution of [PA at a concentration of 35%. The operation of
Comparative Example 3-1 was continued using the IPA aqueous solution whose concentration
was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the
third flask was recovered to obtain a dispersant 3-2C which contains an acryl-based polymer 3-2
and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 3-2C in the same manner as those in Comparative Example 3-1.

[0091]

Comparative Example 4-1 (Preparation of dispersant 4-1C and preparation of slurry
using dispersant 4-1C)

Comparative Example 4-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium hypophosphite at a concentration of 30% to the
first flask was 0.90 g per minute instead of 0.55 g per minute in Example 1-1.  After
continuing the above operation for 20 hours, the liquid discharged from the third flask was
recovered to obtain a dispersant 4-1C which contains an acryl-based polymer 4-1C and has a
solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 4-1C in the same manner as those in Example 1-1.

[0092]

Comparative Example 4-2 (Preparation of dispersant 4-2C and preparation of slurry
using dispersant 4-2C)

In this Comparative Example 4-2, a dispersant 4-2C was prepared using the aqueous

solution of IPA distilled off and recovered in the preparation of the dispersant 4-1C in
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Comparative Example 4-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 4-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the [PA
aqueous solution used in Comparative Example 4-1, and the IPA aqueous solution was obtained
in the form of an aqueous solution of IPA at a concentration of 35%. The operation of
Comparative Example 4-1 was continued using the IPA aqueous solution whose concentration
was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the
third flask was recovered to obtain a dispersant 4-2C which contains an acryl-based polymer 4-2
and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 4-2C in the same manner as those in Comparative Example 4-1.

[0093]

Comparative Example 5-1 (Preparation of dispersant 5-1C and preparation of slurry
using dispersant 5-1C)

Comparative Example 5-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium hydroxide at a concentration of 48% to the first
flask was 0.2 g per minute instead of 0.7 g per minute in Example 1-1.  After continuing the
above operation for 20 hours, the liquid discharged from the third flask was recovered to obtain
a dispersant 5-1C which contains an acryl-based polymer 5-1C and has a solid content of 40%
and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 5-1C in the same manner as those in Example 1-1.

[0094]

Comparative Example 5-2 (Preparation of dispersant 5-2C and preparation of shurry
using dispersant 5-2C)

In this Comparative Example 5-2, a dispersant 5-2C was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the dispersant 5-1C in
Comparative Example 5-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 5-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an [PA aqueous solution as the IPA concentration of the [PA
aqueous solution used in Comparative Example 5-1, and the IPA aqueous solution was obtained
in the form of an aqueous solution of IPA at a concentration of 35%. The operation of

Comparative Example 5-1 was continued using the IPA aqueous solution whose concentration
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was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the
third flask was recovered to obtain a dispersant 5-2C which contains an acryl-based polymer
5-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate shurry was produced using the resulting
dispersant 5-2C in the same manner as those in Comparative Example 5-1.

[0095]

Comparative Example 6-1 (Preparation of dispersant 6-1C and preparation of slurry
using dispersant 6-1C)

Comparative Example 6-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium hydroxide at a concentration of 48% to the first
flask was 2.5 g per minute instead of 0.7 g per minute in Example 1-1.  After continuing the
above operation for 20 hours, the liquid discharged from the third flask was recovered. The
liguid was in an uneven state of being separated into two layers, and a dispersant as a liquid
with a uniform appearance was not obtained.

Although sodium hydroxide was not supplied to the third flask, the neutralization rate
of the reaction liquid corresponds to 50 mol%.

[0096}

Comparative Example 6-2 (Preparation of dispersant 6-2C and preparation of slurry
using dispersant 6-2C)

In this Comparative Example 6-2, a dispersant 6-2C was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the dispersant 6-1 in
Comparative Example 6-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 6-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the [IPA
aqueous solution used in Comparative Example 6-1, and the IPA aqueous solution was obtained
in the form of an aqueous solution of IPA at a concentration of 35%. The operation of
Comparative Example 6-1 was continued using the IPA aqueous solution whose concentration
was adjusted.  After continuing the above operation for 20 hours, the liquid discharged from
the third flask was recovered. The liquid was in an uneven state of being separated into two
layers, and a dispersant as a liquid with a uniform appearance was not obtained.

Although sodium hydroxide was not supplied to the third flask, the neutralization rate
of the reaction liquid corresponds to 50 mol%.

[0097]

Comparative Example 7-1 (Preparation of dispersant 7-1C and preparation of slurry
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using dispersant 7-1C)

Comparative Example 7-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium persulfate at a concentration of 15% to the first
flask was 0.10 g per minute instead of 0.30 g per minute in Example 1-1.  After continuing the
above operation for 20 hours, the liquid discharged from the third flask was recovered to obtain
a dispersant 7-1C which contains an acryl-based polymer 7-1C and has a solid content of 40%
and pH of 4. A large amount of unreacted AA was left in the dispersant 7-1C.

After that, a ground calcium carbonate shurry was produced using the resulting
dispersant 7-1C in the same manner as those in Example 1-1.

[0098]

Comparative Example 7-2 (Preparation of dispersant 7-2C and preparation of slurry
using dispersant 7-2C)

In this Comparative Example 7-2, a dispersant 7-2C was prepared using the aqueous
solution of IPA distilled off and recovered in the preparation of the dispersant 7-1C in
Comparative Example 7-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 7-1 was measured, the IPA concentration was 40%. Inclusion of AA was confirmed
in the recovered IPA aqueous solution. Deionized water was added to set the same IPA
concentration of an IPA aqueous solution as the IPA concentration of the IPA aqueous solution
used in Comparative Example 7-1, and the IPA aqueous solution was obtained in the form of an
aqueous solution of IPA at a concentration of 35%. The operation of Comparative Example
7-1 was continued using the IPA aqueous solution whose concentration was adjusted. Once
the operation was continued for 20 hours, the liquid discharged from the third flask was
recovered to obtain a dispersant 7-2C which contains an acryl-based polymer 7-2C and has a
solid content of 40% and pH of 4.

. After that, a ground calcium carbonate shurry was produced using the resulting
dispersant 7-2C in the same manner as those in Comparative Example 7-2.
[0099]

Comparative Example 8-1 (Preparation of dispersant 8-1C and preparation of slurry
using dispersant 8-1C)

Comparative Example 8-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium persulfate at a concentration of 15% to the first
flask was 0.80 g per minute instead of 0.30 g per minute in Example 1-1.  After continuing the
above operation for 20 hours, the liquid discharged from the third flask was recovered to obtain

a dispersant 8-1C which contains an acryl-based polymer 8-1C and has a solid content of 40%
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and pH of 4.

After that, a ground calcium carbonate sturry was produced using the resulting
dispersant 8-1C in the same manner as those in Example [-1.
[0100]

Comparative Example 8-2 (Preparation of dispersant 8-2C and preparation of slurry
using dispersant 8-2C)

In this Comparative Example 8-2, a dispersant 8-2C was prepared using the aqueous
solution of TPA. distilled off and recovered in the preparation of the dispersant 8-1C in
Comparative Example 8-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 8-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA
aqueous solution used in Comparative Example 8-1, and the IPA aqueous solution was obtained
in the form of an aqueous solution of IPA at a concentration of 35%. The operation of
Comparative Example 8-1 was continued using the IPA aqueous solution whose concentration
was adjusted. Once the operation was continued for 20 hours, the liquid discharged from the
third flask was recovered to obtain a dispersant 8-2C which contains an acryl-based polymer
8-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 8-2C in the same manner as those in Comparative Example 8-2.

[0101]

Comparative Example 9-1 (Preparation of dispersant 9-1C and preparation of slurry
using dispersant 9-1C)

Comparative Example 9-1 was performed similarly to Example 1-1 except that
temperatures {polymerization temperatures) held in the first, second, and third flasks in Example
I-1 were set to 60°C instead of 80°C.  After continuing the above operation for 20 hours, the
liquid discharged from the third flask was recovered to obtain a dispersant 9-1C which contains
an acryl-based polymer 9-1C and has a solid content of 40% and pH of 4. A large amount of
unreacted AA was left in the dispersant 9-1C.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 9-1C in the same manner as those in Example 1-1C.

[0102]

Comparative Example 9-2 (Preparation of dispersant 9-2C and preparation of slurry

using dispersant 9-2C)

In this Comparative Example 9-2, a dispersant 9-2C was prepared using the aqueous
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9-1 was continued using the IPA aqueous solution whose concentration was adjusted. Once

the operation was continued for 20 hours, the liquid discharged from the third flask was

recovered to obtain a dispersant 9-2C which contains an acryl-based polymer 9-2C and has a

solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 9-2C in the same manner as those in Comparative Example 9-1.

[0103]

Comparative Example 10-1 (Preparation of dispersant 10-1C and preparation of slurry
using dispersant 10-1C)

Comparative Example 10-1 was performed similarly to Example 1-1 except that
temperatures (polymerization temperatures) held in the first, second, and third flasks in Example
1-1 were set to 89°C instead of 80°C. After continuing the above operation for 20 hours, the
liquid discharged from the third flask was recovered to obtain a dispersant 10-1C which
contains an acryl-based polymer 10-1C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 10-1C in the same manner as those in Example 1-1.

[0104]

Comparative Example 10-2 (Preparation of dispersant 10-2C and preparation of slurry
using dispersant 10-2C)

In this Comparative Example 10-2, a dispersant 10-2C was prepared using the
aqueous sofution of IPA distilled off and recovered in the preparation of the dispersant 10-1C in
Comparative Example 10-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 10-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an [PA aqueous solution as the IPA concentration of the IPA
aqueous solution used in Comparative Example 10-1, and the IPA aqueous solution was

obtained in the form of an aqueous solution of IPA at a concentration of 35%. The operation
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of Comparative Example 10-1 was continued using the IPA aqueous solution whose
concentration was adjusted. Once the operation was continued for 20 hours, the liquid
discharged from the third flask was recovered to obtain a dispersant 10-2C which contains an
acryl-based polymer 10-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 10-2C in the same manner as those in Comparative Example 10-1.

[0105]

Comparative Example 1 1-1 (Preparation of dispersant 11-1C and preparation of slurry
using dispersant 11-1C)

Comparative Example 11-1 was performed similarly to Example 1-1 except that the
supply rate of the aqueous solution of sodium hydroxide at a concentration of 48% to the first
flask was 0.6 g per minute instead of 0.7 g per minute in Example 1-1 and that the sodium
hydroxide was not supplied into the third flask. After continuing the above operation for 20
hours, the liquid discharged from the third flask was recovered to obtain a dispersant 11-1C
which contains an acryl-based polymer 11-1C and has a solid content of 40% and pH of 2.
Since the supply amount of the aqueous solution of sodium hydroxide was 0.6 g per minute and
sodium hydroxide was not supplied into the third flask, as described above, the neutralization
rate became 13 mol%.

The resulting dispersant 11-1C was used to perform wet grinding in the same manner
as in Example 1-1. The viscosity of a slurry was high, and grinding could not be performed as
expected.

{0106]

Comparative Example 11-2 (Preparation of dispersant 11-2C and preparation of shurry
using dispersant 11-2C)

In this Comparative Example 11-2, a dispersant 11-2C was prepared using the
aqueous solution of IPA distilled off and recovered in the preparation of the dispersant 11-1C in
Comparative Example 11-1.

When the IPA concentration of the agueous solution of IPA recovered in Comparative
Example 11-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the IPA
aqueous solution used in Comparative Example 11-1, and the IPA aqueous solution was
obtained in the form of an aqueous solution of IPA at a concentration of 35%. The operation
of Comparative Example 11-1 was continued using the IPA aqueous solution whose
concentration was adjusted. Once the operation was continued for 20 hours, the liquid

discharged from the third flask was recovered to obtain a dispersant 11-2C which contains an
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acryl-based polymer 11-2C and has a solid content of 40% and pH of 2. The neutralization
rate in Comparative Example 11-2 was also 13 mol% as in Comparative Example 11-1.

The resulting dispersant 11-2C was used to perform wet grinding in the same manner
as in Comparative Example 11-1.  The viscosity of a slurry was high, and grinding could not
be performed as expected.

[0107]

Comparative Example 12-1 (Preparation of dispersant 12-1C and preparation of slurry
using dispersant 12-1C)

Comparative Example 12-1 was performed similarly to Example 1-1 except that the
neutralization rate of the reaction liquid in the third flask by the aqueous solution of sodium
hydroxide at a concentration of 48% in Example 1-1 was set to 98 mol% instead of 22 mol%.
After cbntinuing the above operation for 20 hours, the liquid discharged from the third flask was
recovered to obtain a dispersant 12-1C which contains an acryl-based polymer 12-1C and has a
solid content of 40% and pH of 9.

After that, a ground calcium carbonate shurry was produced using the resulting
dispersant 12-1C in the same manner as those in Example 1-1.

[0108]

Comparative Example 12-2 (Preparation of dispersant 12-2C and preparation of slurry
using dispersant 12-2C)

In this Comparative Example 12-2, a dispersant 12-2C was prepared using the
aqueous solution of IPA distilled off and recovered in the preparation of the dispersant 12-1C in
Comparative Example 12-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 12-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the I[PA
aqueous solution used in Comparative Example 12-1, and the IPA aqueous solution was
obtained in the form of an aqueous solution of [PA at a concentration of 35%. The operation
of Comparative Example 12-1 was continued using the IPA aqueous solution whose
concentration was adjusted. Once the operation was continued for 20 hours, the liquid
discharged from the third flask was recovered to obtain a dispersant 12-2C which contains an
acryl-based polymer 12-2C and has a solid content of 40% and pH of 9.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 12-2C in the same manner as those in Comparative Example 12-1.

[0109]

Comparative Example 13-1 (Preparation of dispersant 13-1C and preparation of slurry
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using dispersant 13-1C)

Regarding the supply of the aqueous solution of sodium hydroxide at a concentration
of 48% into the first flask in Example 1-1, the aqueous solution of sodium hydroxide at a
concentration of 48% was not supplied into the first flask in Comparative Example 13-1.
Comparative Example 13-1 was performed as in Example 1-1 except for the above point.

After continuing the above operation for 20 hours, the liquid discharged from the third flask was
recovered to obtain a dispersant 13-1C which contains an acryl-based polymer 13-1C and has a
solid content of 40% and pH of 4.

After that, a ground calcium carbonate slurry was produced using the resulting
dispersant 13-1C in the same manner as those in Example 1-1.

[0110}

Comparative Example 13-2 (Preparation of dispersant 13-2C and preparation of slurry
using dispersant 13-2C)

In this Comparative Example 13-2, a dispersant 13-2C was prepared using the
aqueous solution of IPA distilled off and recovered in the preparation of the dispersant 13-1C in
Comparative Example 13-1.

When the IPA concentration of the aqueous solution of IPA recovered in Comparative
Example 13-1 was measured, the IPA concentration was 40%. Deionized water was added to
set the same IPA concentration of an IPA aqueous solution as the IPA concentration of the [PA
aqueous solution used in Comparative Example 13-1, and the IPA aqueous solution was
obtained in the form of an aqueous solution of IPA at a concentration of 35%. The operation
of Comparative Example 13-1 was continued using the IPA aqueous solution whose
concentration was adjusted.  After continuing the above operation for 20 hours, the liquid
discharged from the third flask was recovered to obtain a dispersant 13-2C which contains an
acryl-based polymer 13-2C and has a solid content of 40% and pH of 4.

After that, a ground calcium carbonate shurry was produced using the resuiting
dispersant 13-2C in the same manner as those in Comparative Example 13-1.

[0111]
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OCLS 001 LPO 0011 O0011. | 31-ot | op |17 OOAS

001 1.90 001 0011. Acrylic acid (g/mn.) |IPA concentration (%
Table 4
Comparative Example
13-1 13-2
Acrylic acid (g/min.) 4.5
"% IPA concentration (%) 35
- Aqueous solution of IPA (g/min.) 9.0
% Number of parts of IPA based on 100 parts of monomer 70
‘E *g Sodium hypophosphite concentration (%) 30
é’ & 1Sodium hypophosphite {g/min.} 0.55
','E E Number of parts of sodivm hypophosphite based on 100 parts of monormer 37
§ § Sodium hydroxide concentration (%) not used
:E * | Aqueous solution of sodium hydroxide aqueous solution (g/min.) 0.00
% Number of parts of sodium hydroxide based on 100 parts of monomer 0.0
E Sodium persulfate concentration (%5) 13
m Sodium persulfate aqueous solution (g/min.) 0.30
Number of parts of sodium persulfate based on 100 parts of monomer 10
g First flask: reaction temperature in polymerization process (‘C) 80
5 |First flask: mean residence time (min.) 90
§ Second flask: mean residence time (min.) a0
_é Thin film evaporator: distilling liquid containing IPA (g/min.) 7.9
§ Thin film evaporator: dilution water (g/min.} 4.9
™ Third flask: carboxyl group neutralization rate (mol%) 22
Dispersant for wet grinding of calcium carbonate 13-1C 13-2C
g [Solid content (% by mass) 40 40
'~§ pH 4 4
'E Weight-average molecular weight (Mw) 6500 6500
%é, <1.32-um integrated value of shury (%) 100 100
'S |Median diameter of siorry (jum) 0.67 0.67
8 [Slurry viscosity at current day of wet grinding (mPa-s) 1000 1000
2 Sharry viscosity after 7 days (mPa-s) 7800 7800

[0115]

In Examples 1-1 to 7-2, usage amounts of isopropyl alcohol, sodium hypophosphite,
sodium persulfate, and sodium hydroxide were respectively in the range from 15 to 100 parts,
2.0 to 5.0 parts, 0.5 to 2.0 parts, and 5.0 to 20 parts based on 100 parts of a monomer, the
reaction temperature in the polymerization process was in the range from 68°C to 82°C, and the
neutralization rate of carboxyl groups was 15 to 95 mol%. According to the above results, it
was found that dispersants of Examples 1-1 to 7-2 were ones in which an initial viscosity of a
calcium carbonate slurry obtained by wet grinding was low, and a significant increase in the
viscosity with passage of time was suppressed.

Meanwhile, in Comparative Examples 1-1 and 1-2, usage amount of IPA was so small
as 13 parts based on 100 parts of the monomer. The weight-average molecular weight of the
resulting acryl-based polymer contained in the dispersant was 12,000 and was larger than a
preferable range (4,500 to 8,500). According to those facts, when the dispersants of

Comparative Examples 1-1 and 1-2 were used, slurry viscosities at the time of grinding of
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Aqueous solution of IPA (g/mn.) Nunber of parts of |IPA based on 100 parts
of nononer Sodi um hypophosphite concentration (%  Sodi um hypophosphite
(g/mn.) Nunber of parts of sodi um hypophosphite based on 100 parts of
nononer Sodi um hydroxi de concentration (% Aqueous sol ution of sodium
hydr oxi de aqueous solution (g/mn.) Nunber of parts of sodi um hydr oxi de
based on 100 parts of nononmer Sodi.um per sul fate copcenptration Sodi um
per sul f ataciun GEBYREteIHIG R A1 Y ETHCNT RETFASE VAR POSEYPE 8 S é’&ﬁ‘?sﬁﬂ‘ﬁg ﬁ/%‘?rsul fate
based onglOPsharts of mononmer First flask: reaction tenperature in

pol ynmeri zation process (t) First flask: nean residence tine (m n ) Second
flask: nmean reliGhamentivg Bampies 3-1)andRi2s slpry WeyiEpoit sedime Qil%‘ﬂq“i'g‘? ng |iquid

cont ai m o OX%rQ&{a{Qvﬂer fow Ho@vla\temsﬁl\é@%?@én%hnt @'IPA'WaQ% MaLas 1{6am n.) Third

fl ask: group neutralization ra ' Di spersant for wet
gr i ndi ngbaséd aml (i parts aidhdyoermmer, S@ﬁwﬂgh&@mf@ﬁtmql%l yweigls Pl the gswidigght - aver age

ol ecul ag Rl E mob M rﬁoﬁt%@fmqm GELBHALER it 0b hdabtmalldedi an

di amet er ® urry viscosity at curr day of wet grinding
(mPa s) thsh mpfeyerahlmn@l t Yhaf 4 ggniffcadbiysre{saiPas olserRmehlkly viscopisieh higer A &I ns P"

s LB TR RIS A AP B g
Comparative Examples 2-1 and 2-2 were so high as 65%, and therefore, when the recovered
IPA was reused, the recovered IPA aqueous solution (azeotrope) was required to be
concentrated.

[0116]

In Comparative Examples 3-1 and 3-2, usage amount of sodium hypophosphite was so
small as 1.3 parts based on 100 parts of the monomer, and the weight-average molecular
weights of the resulting acryl-based polymers were slightly large to be approximately 10,000.
According to those facts, slurry viscosities at the time of grinding of calcium carbonate were
high, and a significant increase was observed in slurry viscosities after seven days.

In Comparative Examples 4-1 and 4-2, since usage amount of sodium hypophosphite
was so large as 6.0 parts based on 100 parts of the monomer, weight-average molecular weights
of the resulting acryl-based polymers were smaller than a preferable range. However, since
usage amount of sodium hypophosphite was large, shurry viscosities at the time of grinding of
calcium carbonate were high, and a significant increase was observed in slurry viscosities after
seven days.

(01173

In Comparative Examples 5-1 and 5-2, weight-average molecular weights of the
resulting acryl-based polymers were within a preferred range.  Since usage amount of sodium
hydroxide was so small as 2.1 parts based on 100 parts of the moncmer, slurry viscosities at the
time of grinding of calcium carbonate were high, and a significant increase was observed in the
slurry viscosities after seven days.

In Comparative Examples 6-1 and 6-2, since usage amount of sodium hydroxide was
so large as 26.7 parts based on 100 parts of the monomer, the obtained reaction liquids
(dispersants) were in an uneven state of being separated into two layers and could not be used as
a dispersant.

[0118]

In Comparative Examples 7-1 and 7-2, since usage amount of sodium persulfate was
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13-1 1 13-2 Raw material used in the first flask and supply amount Acrylic
acid (g/mn.) 4.5 |[|PA concentration (%9 35 Aqueous solution of |IPA
(g/mn.) 9.0 Nunber of parts of |PA based on 100 parts of nononer 70
Sodi um hypophosphite concentration (%9 30 Sodi um hypophosphite (g/mn.)
0.55 Nunber of parts of sodi um hypophosphi te based on 100 parts of nononer

ST OO0 06 COnCE AL LR, L 8% el ASHSRUR, S b7 ©
the resulting acryl-based polymers were slightly large to be approximately 9,300. Moreover,
the amount of unreacted acrylic acid was large, slurry viscosities at the time of grinding of
calcium carbonate were high, and a significant increase was observed in slurry viscosities after
seven days. The inclusion of the unreacted acrylic acid was observed in the recovered IPA
aqueous solution in Comparative Example 7-1 used in Comparative Example 7-2.

In Comparative Examples 8-1 and 8-2, since usage amount of sodium persulfate was
so large as 2.7 parts based on 100 parts of the monomer, weight-average molecular weights of
the resulting acryl-based polymers were within a preferred range. However, since usage
amount of sodium persulfate was large, slurry viscosities at the time of grinding of calcium
carbonate were high, and a significant increase was observed in slurry viscosities after seven
days.

[0119]

In Comparative Examples 9-1 and 9-2, since the reaction temperature in the
polymerization process was so low as 60°C, weight-average molecular weights of the resulting
acryl-based polymers were slightly large. Moreover, the amount of unreacted acrylic acid was
large, shurry viscosities at the time of grinding of calcium carbonate were high, and a significant
increase was observed in shurry viscosities after seven days. The inclusion of the unreacted
acrylic acid was observed in the recovered IPA aqueous solution in Comparative Examplé 9-1
used in Comparative Example 9-2.

In Comparative Examples 10-1 and 10-2, weight-average molecular weights of the
resulting acryl-based polymers were within a preferred range.  Since the reaction temperature
in the polymerization process was so high as 89°C, slurry viscosities at the time of grinding of
calcium carbonate were high, and a significant increase was observed in shurry viscosities after
seven days.

[0120]

In Comparative Examples 11-1 and 11-2, since neutralization rates of carboxyl groups
were so low as 13 mol%, viscosities of the obtained slurry were high and calcium carbonate
could not be ground.

In Comparative Examples 12-1 and 12-2, calcium carbonate could be ground.
However, since neutralization rates of carboxyl groups were so high as 98 mol%, shurry
viscosities at the time of grinding of calcium carbonate were high, and a significant increase was
observed in slurry viscosities after seven days.

In Comparative Examples 13-1 and 13-2, since sodium hydroxide was not used in the

polymerization process, slurry viscosities at the time of grinding of calcium carbonate were high,
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Nunber of parts of sodi um hydroxi de based on 100 parts of nononer 0.0

Sodi um persul fate concentration (% 15 Sodi um persul fate aqueous sol ution
(g/mn.) 0.30 Nunber of parts of sodium persul fate based on 100 parts of
nmononmer 1.0 Reaction condition First flask: reaction tenperature in

pol yneri zation process CC) 80 First fl ask: mean residence time (mn.) 90
Second flask; nmean residence tine (mn.) 90 Thin f ﬁfapor@tor

di stil | i #g asizgificantdnsrrass YSRGS A it 8)‘“??3( TiSgositigs affer SFH?‘h aP/ $1 S GAWFSt or -

? ) It u t |( ?rgtlhg./\t?ﬁlg tvaé BUcHsB the oxfliatfon rddetibfloffbdiskh hySphbRKivd inesyniteiditioal i zat i on
process was not suppressed.

[INDUSTRIAL APPLICABILITY]
[0121]

Clearly from the above description, the dispersion for calcium carbonate of the present
invention exhibits excellent dispersibility and long-term dispersion stability. In particular, the
dispersion is effectively used as a dispersant for wet grinding of calcium carbonate.

According to the production method of a dispersant for calcium carbonate of the
present invention, the above dispersant for calcium carbonate can be efficiently produced.

When the recovered isopropyl alcohol from the concentration process according to the present
invention is used in the polymerization process, evaporated isopropyl alcohol need not be
disposed of. Therefore, it is possible to provide a method for producing a dispersant for
calcium carbonate that can reduce cost, and achieve excellent production efficiency and

environmental protection.
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D spersant for wet grinding of calciumcarbonate 13-1C 13-2C

t Physicality/ Evaluation Solid content (% by nmass) 40 40 pH4 4

Wi ght - aver age nol ecul ar wei ght (My) 6500 6500 <1.32-pin integrated value
of slurry (% 100 100 Median dianeter of slurry (tim 0.67 0.67 Slurry
viscosity at current day of wet grinding (mPa s) 1000 1000 Slurry
viscosity after 7 days (nPa.- s) 7800 7800

at is claimed is:

1. A dispersant for calcium carbonate obtained by a method comprising sequentially a
polymerization process and a neutralization process, characterized in that said polymerization
process is a process in which a monomer containing acrylic acid, an isopropyl alcohol aqueous
solution, a hypophosphite, a persulfate, and sodium hydroxide are continuously supplied to a
reactor, and said monomer is continuously polymerized, that a supply amount of isopropyl

‘alcohol in said isopropyl alcohol aqueous solution is in the range from 15 to 100 parts by mass
based on 100 parts by mass of said monomer, that a supply amount of said hypophosphite 1s in
the range from 2.0 to 5.0 parts by mass based on 100 parts by mass of said monomer, that a
supply amount of said persulfate is in the range from 0.5 to 2.0 parts by mass based on 100 parts
by mass of said monomer, that a supply amount of said sodium hydroxide is in the range from
5.0 to 20 parts by mass based on 100 parts by mass of said monomer, that a reaction
temperature in the polymerization process is between 68°C and 82°C, and that said
neutralization process is a process in which 15 to 95 mol% of carboxyl groups included in a
structural unit derived from said monomer constituting a polymer obtained in said
polymerization process is neutralized.

2. The dispersant for calcium carbonate according to Claim 1,

wherein said method further comprises, between said polymerization process and said
neutralization process, a concentration process in which said isopropyl alcohol is distilled off.

3. The dispersant for calcium carbonate according to Claim 2,

wherein said isopropyl alcohol recovered after said concentration process is used in
said polymerization process.

4, The dispersant for calcium carbonate according to any one of Claims 1 to 3,

wherein a concentration of said isopropyl alcohol in said isopropyl alcohol aqueous
solution is in the range from 15% to 55% by mass.

5. The dispersant for calcium carbonate according to any one of Claims 1 to 4,

wherein a content of said acrylic acid in said monomer is in the range from 80% to
100% by mass based on 100% by mass of a total amount of said monomer.

6. A continuous production method of the dispersant for calciom carbonate according
to Claim 1, characterized in that said method comprises a polymerization process and a
neutralization process sequentially,

wherein said polymerization process is a process in which a monomer containing
acrylic acid, an isopropyl alcohol aqueous solution, a hypophosphite, a persulfate, and sodium

hydroxide are continuously supplied to a reactor, and said monomer is continuously
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[ 0115] In Exanples 1-1 to 7-2, usage anmounts of isopropyl alcohol,
sodi um hypophosphite, sodium persul fate, and sodi um hydr oxi de were
respectively in the range from15 to 100 parts, 2.0 to 5.0 parts, 0.5 to
2.0 parts, and 5.0 to 20 parts based on 100 parts of a nonomer, the
reaction tenperature in the polynerization process was in the range from
68C to 82C, and the neutralization rate of carboxyl groups was 15 to 95
ol % AckUYEIHEd:t o the above results, it was found that dispersants of
Exanmpl es 1-1 tQnefsid a Wihph Q&8 dfisopdbARI@Roliindald iddpropysaeshol yquedusa cal ci um
carbonate slurry obtainéd by wet grinding was | ow, and a significant

i ncr eas esalwiop firen tegengs ifrog hite H0Grasts hyymasstoaser o 10fRarts By praesd agd

Meanwhi | 8,10 Conparative Exanples 1-1 and 1-2, usage anount of |PA was so
smal | as 13 parts based on 100 parts of the nononer. The weight-average
mol ecul ar wei givhergh asipplyrasmunt dfisejd herophasphiteagiinglest sapgerframp AP 4 g%am’rSrWt he

di spersant S .12 0 S ¢l an a preferable range (4,500 to

8, 500). éséorasiffir?aqg(gpa{%ggren\é\%fgtsg{igl\%oeélgt he di spersants of Conparative
Exanpl es 1-1 awberdin 2 supptyeamumench! sail persyifatd is ingbd taigestram 0.6 he2-f parts byf  gri ndi ng
of cal ciumcar bon&ge wgre hi(ﬁh. and a significant increase was observed in
slurry vimawdasediondOhparts Py Bavah sgjd frgnomer, I n Conparative Exanples 2-1
and 2-2, sl urryhatéis @ e§ipty @souat oftshie sédiure hafroxide in i thgraoge fe@h 6 0um2Cparbonat e
were | ow, However, sjince usage ampunt of |IPA was so |large as 116 parts
based onbﬂﬁes\ggéf?e@“i?o Eai‘itég}‘rﬁﬁ%ﬁr?gr“}#{"ﬁ@c’%’i ght - aver age nol ecul ar wei ghts of
the resul ting @fdnvihaPasesh tBRpIAERE S £0 phimBeAtiblprbdes id bapessant ander e
approximately 4,300 and were snaller than a preferable range. Thus, a
signi fi cBWC, imdcr ease was observed in slurry viscosities after seven days.

Addi tional ly, {h&GeinQK§ ﬁ&fﬁraﬁiaiti&?im@s% Is gl)'%gic@sstilhﬁhi@ﬂ USRUS nWoWrbahsyPf | PA
S - an

used in Conparative Exanples 2 -2 were so high as 65% and

t her ef or eroupshineiuder én 7 gwotwenl vejt dsaivediSom said Bnonas gosEREIR? RAIYTPAYRHSSoUS

sol ution.( . ' n be concentrated. [0116] In
Conpar at fnv%ﬁ%%ynﬂgpg%mmc{asgg’q{étga,qilz%gage anount of sodi um hypophosphite was
so smal | as 1.3 Thactsinbaseddoetion@Gthydof thedispersrat fonpaletam carhprgiet he

wei ght - aver age tngi eﬂqgl ar weights of the resulting acryl-based polynmers were
sl i ght | y?7°81°9%€ 'Y 68 "appr oxi mat el y 10, 000. According to those facts, slurry
vi scosi ti es at whiteintsaidpolgieguatiodprogesois padidrakedisn thatvo pamere wartmudisgh, and a
significant li ncrease was olﬁﬁer ved in slurry viscosities after seven days.

I n ConpartT VP EAIh s H 2 9dn ™52, since usage amount of sodium
hypophosphi t e gemegontnas@eramctonndiiaidios tHeaspetsamnfot Bciparcadode t he nonomer,
wei ght - aver age mupl ecul ar wei ghts of the resulting acryl -based polyners were
smal | er ?W&W?%tﬁf:@ﬁ‘érsﬁbV’e range. However, since usage anount of sodium
hypophosphi t & Waseia5id&ethdl Birh¥r dnHeiQsi Ben@sen 8did poigmériAaBorOfro@ed adisaig of

cal ci um carbonate were high, and a significant i1Increase was. o?ser ved in
slurry vinewshzatiperogsss, @ coResVERNop BEPSCss frorhich sad isopropyl al¢qhold fistaliediofty o

Exanpl es 5-1 aP.drté-c&mn\&@dsqma-u@ty&rrﬁaﬁomhﬁfa%@rganwgmiﬁmcesrbbm resul ting
acryl -based polyners were within a preferred range. Since usage anount of
sodi um hyebosiiede Cwarg 8so smal |l as 2.1 parts based on 100 parts of the
monomer, 1 U 1y SGASH i 3y AbraloPR LI 80 oHckRlifpi8lescal of um carbonat e
were high, and a signiticant 'Increase was observed ,?n the slurry

vi scosi ti es af t@rThs essinualiapsduction method lofithCdivpasant foverlE@mnpbestes- 1 and 6- 2,
si nce usage anount .of, sqdi um hydroxi de was so large as 26.7 parts based on
100 part &5GFMER 'ﬂgr‘%?’, the obtained reaction |iquids (dispersants) were
in an uneven stkatreinGhid eprogylatoasl at@deredifer taibeonegnentsongmekessasihdd ot be used
as a dispersant. . 0118%) I n Conparative Exanples 7-1 and 7-2, since usage
amount of¢ BAYRIIFHBEIGRIPESt e was so small as 0.3 part based on 100 parts of
t he nonomer, wei gtk c@MBHEE ProlbiRE Welifod Weihg @isperstnt fohealdias whrbbmag: acryl - based
polymers were slightly large to be approximately 9,300. Moreover, the
amount ofcqgiiingte peHensof (1aes Q1§ was | arge, slurry viscosities at the time
of grinding of ygakfi WEh&ARARARE RidBERofI ABohoPRGaid iRb@PYIflGhsltaqiddas €ase was
observed in slurry viscosities after seven days. The inclusion of the

unr eact edolaiéanyik indheyangt figas 1 b &et/ebly Mp5St he recovered | PA aqueous sol ution

I n Conparative k& TRbRingoud gﬁggioln@ne%%@f}@tdis}f&segi(mlﬁmz'cgrbpnate In
Conpar ati ve Exanples 8-1 an 8-2, since usage anount of sodium persulfate
was so large as 2.7 parts based on 100 parts of the nonomer, weight-average
nmol ecul ar wei ghts of the resulting ach§l-based polyners were within a
preferred range. However, since usage anmount of sodi um persul fate was

| arge, slurry viscosities at the tine of grinding of calciumcarbonate were
hi gh, and a significant increase was observed in slurry viscosities after



wherein said polynerization process is a process in which a nononer
containing acrylic acid, an isopropyl alcohol aqueous solution, a
hypophosphite, a persulfate, and sodi um hydroxi de are continuously supplied
to a reactor, and said nononmer is continuously polynerized,

wherein a supply anmount of isopropyl alcohol in said isopropyl alcohol
aqueous solution is in_the range from1l5 to 100 parts by mass based on 100
parts by3Herdusst anyongoffdagimdto 11, wherein a supply anount of said
hypophosphi t e Jiferdifla bétRent 8GR EHABLAD B hid 'RonBmPAE IShdngessn d@sed on 100
parts by mass of said nononer, wherein_a supply anount of said

per sul f at®% by mass based pa HYPEo by Bass of stofah apogt psalddnapMtass based on 100 parts
by mass of said nononer, wherein a supply amount of said sodi um
hydroxide is in the range from5.0 to 20 parts by nass based on 100 parts
by mass of said nononer, wherein a reaction tenperature in the

pol yneri zati on process is between 68C and 82C, and wherein said
neutralization process is a process in which 15 to 95 nol % of carboxyl
groups included in a structural unit derived fromsaid nononmer constituting
a polynmer obtained in said polynerization process is neutralized.

7. The continuous production nethod of the dispersant for cal cium carbonate
according to C aim 6, wherein said pol ynerization process is
perfornmed so that two or nore continuous vessel -type reactors are installed
in series. 8. The conti nuous production nmethod of the dispersant
for cal cium carbonate according to Claim6 or 7, wherein said

nmet hod further conprises, between said polynerization process and said
neutralization process, a concentration process in which said isopropyl

al cohol is distilled off. 9. The conti nuous production method of

t he di spersant for cal cium carbonate according to Claim8, wherein a thin
filmevaporator is used in said concentration process. 10. The
conti nuous production nethod of the dispersant for cal cium carbonate
according to Caim8 or 9, wherein said i sopropyl al cohol recovered
after said concentration process is used in said polynerization process.

11. The continuous production method of the dispersant for cal cium
carbonate according to any one of Clains 6 to 10, wherein a
concentration of said isopropyl alcohol in said isopropyl alcohol aqueous
solution is in the range from 15%to 55% by nass. 12. The

conti nuous production nmethod of the dispersant for cal cium carbonate
according to any one of Clains 6 to 11, wherein a content of said
acrylic acid in said nononer is in the range from80%to 100% by mass based
on 100% by mass of a total amount of said nononer
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