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COMPCSI TI ON BACKGROUND OF THE | NVENTI ON The present invent

cenment adm xture 5 and a cenment conposition conprising the sanme. Prior Art
A cene prepared by adding water to cenent, a repared by
adm xi 2%“@3@%?”m ch is a fine aggregate, 10 ther ewiPFﬁ?l;O;ﬁ%”‘g concrete
prepared by further adm xing gravel, which is a coarse aggregate, therewith
are used in large anmounts in various structural materials and the |ike.
However, with the | apse of time, nortar and concrete harden because of the
progress of the hydration_reaction between 15 cenent and water and,

therefore, their wWorkE APMYXEERNe A0 FENENT c6QEROSHTIRNt he time after

addition of water. For securing the dispersing ability of such cenent,

vari ous cenent adm xtur v hus, for exanple, Japanese
Kokoku Publication Sho- %Kgggwggnﬁcﬁ@ggﬁogemm di spersant produced
by ~ copol yneri Zhei B¥essmta ipseyed dy|zlatgbytola camentnedhjsiomd ate ester
nononmgr aiy & CeREAY asdnplolss t 86h doodPNATRG: tibes&fyreNt di spersant di scl osed
inthe cited patent specification has polyal kyl ene glycol chains, which 25

are nonioni c hydrophilic groups, and anionic carboxyl groups in each
nol ecul e and the hydrophilicity Bribrstaetti c  hi ndrance of the forner inhibit

t he adsorptionzo i and, edly, its
setting ret aréi Ir:leéla%ﬁ? gggE%gﬁﬂ%&%@f ?gaééégiea&:elrnggp%%%ﬁ%a ceis 30
good. JapiidsE ReRBRCelbY ednivingHeiangy- vrsoks i glis divsesgaregairent

di spansarthez@Wthsi & taveoktpelte Girdpiretehby MREIRIN adhfgifdrst conmponent is
a polyeth%%ﬁ%qnpggn derived froma co olyger of, | ei c anhydride and a
pol yal kyI%Eie ogr y ot =355 yPaEPR\AIBETE by RerTHED AERCRSTRIAT i cation with
20 July 2p0%e WHOORYDIGBRArPATS JROAIIMY44d Rabdkidsolaydl kKyé enikegl ycol and

t he secongh&@pongiy i fesa O oxXyd i ' | is a

pol yrer (ﬂ‘ (et Fl) g%:}%y ieglggig% %f 1;tjﬁneeql #Eggglﬁdgggpg?bgﬁeﬂge%ond
conponentP§EIRFEaPhosy IRFOFERES sof tthendyepatierrdastina betérsmnt di sper sant
di scligsettdmenthenabesmeerCiahay prétatorsnethbisaldapigityrst preferentially
adsor bed t rticles. and dispers the cenent particles in water
and, then, et%%g?[ oﬁ/ée) aesre%cgﬁ%%u%l &4 eaﬁﬁg%:r a%datlﬁéopi PgtwaE%‘pronent and
sl ow i n rEae sgfusindrigis dasparsbrembildtyacti suads demeatis ovdmetbwan cenent ,

wher eby thnedirS BEh Sk NdrePRAVE I Ye LRABBLegaN be secured for a |ong period
of tine. '

Thus, for example, Japanese Kokoku Publication Sho-
20 59-18338 discloses a cement dispersant produced by
copolymerization of a polyalkylene glycel
mono (meth)acrylate ester monomer and a (meth)acrylic acid
monomer. The cement dispersant disclosed in the cited
patent specification has polyalkylene glycol chains, which
25 are nonionic hydrophilic groups, and anionic carboxyl
groups in each molecule and the hydrophilicity and steric
- hindrance of the former inhibit the adsorption of the
latter to cement particles and, allegedly, its setting
retarding effect is weak and its dispersing performance is
30 good. '
Japanese Kokai Publication Hei-04-175254 discloses a
cement dispersant comprising twe kinds of polymer, wherein
the first component is a polyether compound derived from a
cdpolymer of maleic anhydride and a polyalkylene glycol
35 allyl alkyl ether by further monoesterification with




Japanese Kokai Publication Hei-05-345647 al so discl oses cegﬁpt ghggersant
conprising two kinds of polyner, wherein the first conpon ‘%Y

copolymer (a) of maleic 15 anhydri de and al kenyl ether with not |ess than
100 nol n oxyal kyl ene group added and the sec nent is
poncarﬁ@%@@%@ﬁacid type cenent dispersant (b). It i?egﬁégggﬁﬁed in the
cited patent specification that the conponent (b) serves to increase the
di spersing ability of 20 cenent at a&n early stage and the conponent (a), in
whi ch the nunber of noles of the oxyal kyl ene group added is not |ess than
100, causes a thrated | ayer to be forned around each pol yoxyal kyl ene
group extEddilrglyrbrilieme géperymnd thesspperd sionpement para isdllés and, owing

to thelrQﬁPbIngYéﬁif?ﬁ?ﬂi@ Bbﬂd{&ﬂﬁgﬁlﬁheac%ﬁq¥Méﬂ oG abglitK of cement
particles,is.retaine ar, a_prol anged p 0 t an t hat an increase
in pol yet é&h%ﬁﬁf%f‘%ﬁﬁFﬁ PR EB%ggﬂﬁht %iéeg ¥ﬂl%ggi?F%9qpendency to

i ncr ease adwosknhppamindarbpril 1d apaite se lkKokaecobiatest iontidei - 07- 267705

di scl gses:emendVasEpBtand SREESAN A Cimhbsiﬁ?vémiec%dkgﬁgémﬁf pol ymer, in
which the first conmponent .1s a copolyner_(a) of a polyal kyl ene glycol
mono( met FRSGAFESR BT difo dAgS hnbr ef eqERe AT A¥ r3ASLE @nce®piind, the second
: Corr]rponentpaiﬁiglesoqimi Yimpetbgs oﬁh% deleyial isa{heiht_ﬂ@ )z[(i‘aOhaﬂ@JﬂCE(rfzﬂgt 51) ial | %025
et her co n a t hi r,d _caqmpopent uly

VO 02/ 096 'Pﬁ??&@e&%ﬂgg%ﬁg@%&&%g%ﬂ%ﬁ a(sc)t(illé’f %q%SBol yal kyl ene gl ycol
nmono( et HeaPepent cantk s lepmpounatamf adsarettomandcesesati fi ed pol yal kyl ene
gl ycab cqmaubdes The LisheBeRabfNMemPRG iheAlh PR HEHGELBESing hat the

conmponent__(.a)., when used alone, Increases the 5 initial flowability of
cement bd¥£ﬁ§t¥oﬁf Tt B ?%t%ﬁ9ﬂ§ﬁ§ 4BF 1 3 tiPnh derdef e dsehe vi scosity

of the cenment Jeparpes Kokai Plialiddtd oaoHpbn®Ehi3466),7 whem used al one,
requires Jf.i i : Lnidial . i LTV s , BV en the
initial fcflgmégﬁ% Fté;/&‘?egﬁisﬁétrsgggéé%k y?acim %&ggn‘%&‘{ ﬁ‘el?‘%g ngéﬁy&méddi tion

t her eof , Wherganskhe fHasd sepapagiiorisof copelystenia)cofpdalieicon with tinme,

t hat 1she oyeREst afd)alkeWeNetis@d WAltdNgot | BeddItHRRr 1000Kc1dE @ENENL

di spersin ab'hkt% and t hat déﬁgr%%f%g, such effects tEat cannot be
obt ai ned By N8 EVHYI% TSP rIded 1R fieSEHMEe COMEGfBht$° 15 are produced
by conbi redlyrauboxgl ihemidntgpecidient phepersamns(b)Thust dist is presumed,.in
the citediectpapkhl £RUHAN c1kBA! piierdidbet encam dh iehgpL ST of action on

cement anong the conponents are due t vl ecul ar ~ structures of the
conponent@@raephe (Rfi f¥egVeacE] inCLaAse fhe 2@l sneskdsid pbilitefasi ng ef f ect

are dwee toenche btoheredrale s@hge adisD el eBmpoereneRNt, pArthLdies, of the
(et h) acryfld GuRLE-o PIRILS" BRCHLO My -45OHBAS SRS MR ROLY TR (component )

less than 100, causes a hydrated layer to be formed around

each polyoxyalkylene group extending from the copolymer
adsorbed on cement particles and, owing to the resulting

256 steric hindrance, the dispersing ability of cement
particles is retained for a prolonged period of time and
that an increase in polyether chain length in component (a)
results in a tendency to increase the slﬁmp with time.

Japanese Kokai Publication Hei-07-267705 discloses a

30 cement dispersant comprising three kinds of polymer, in
which the first component is a copolymer (a) of a
polyalkylene glycol mono{meth)acrylate compound and a
(meth)acrylic acid compound, the second component is a
cdpolymer (b) of a polyalkylene glycol mono {meth)allyl

35 ether compound and maleic anhydride and the third component




conpared with the mal ei ¢ aci d-based functional group contai_nin Lymers
(components b and c). It is further 25 described that t he % QJH%c?%gﬁt hi gher
in rate of adsorption is poor in the ability to subsequently retain the

1 owabi Q t(éio Furt her, Japanese Kokai Publication 2001-19514 al so

di scl 0s&89 %'¥8tent di spersant conprising two ki nds ofCEEPNEMer, wherein
the first conponent is a polyner (A) of a polyal kylene glycol

mono(net h)acryl ate nononer and a (®Reth)acrylic acid nononer and the second
conponent is a polymer (B) of a polyal kyl ene gl ycol nonoal kenyl ether and
mal ei c acid. The cited patent specification describes that 35 when the
car boxyl igr aupopohymeert @ridotfhe peldialikgheneanpbycadf n@0odmé yh) 20061 WO

02/ 096523 FEH ARARAAN] Aot Rl £01 6TaciiecBLYL BN B ekt i 0 Lhe

- polyal kyl ene gl ycol chain hese s are in respective
specific qlé’ﬁﬁésco?ﬂ’féu%nbi“%ocﬂ%e@ sptene %%ﬁ F’été% defcE-PE such
excel | entthati thal célysqedrad ng) abitdrt X(ls%ﬂda5oﬁéprmrcﬁ'€fa@bﬁl fige abil ity that

cannot_ be n the conven onal products Japanese Kokai
Publ i t(Sg'atl oﬁttg‘%&ggﬁ%qﬁté’o"& g%‘f'e lﬁe%%% é’dr?ll}ff“ re conprising two
speci es diet@épémgn@bsll‘@btaaﬁnedcm&&ﬁ@p@h?n'emmmtdnO(Sf thewrcesrentor e speci es

of 10 unsafuphat edok potnaaltiyl 8&g@cqiesfﬁol(b¢t hﬁﬁeﬁ%@ebioﬂéw ng at sp;acijfi c
an unsaturate

structure ang met{]‘gac l.ic aci noner s
(pol'y) al S tQ HOETRERO A MRFLAL COHIREI LY} 8P rEHoTal ky| gt oup
cont ai ni ngheb the31nniaidobrflaWahtlmm iz shortafedlbhy dhkybesengltheol chain, is

15 used. \hen bea Id‘f{%thﬁgeéf)o':yt)@35¥E§2}§h9%é’%%%la§%gféyl@nomer cont ai ns

as a termna rou ene glycol chain
for i ncr ﬁ@mghFlfPﬂWltdéér‘éh@? fgmesr f Ebas die G@ﬁ@p@@@t (¢l

hydr ophohinent ¥isk8CEERSES 1tsofhbem@pxporo@duﬁecéﬁ&@cﬁg%ss ability of 20
copol ynme t he

r .Ln pa ul ar e are n ers avail gble for
provi di ngasoc}éfﬁgxt Wi% ﬁ.‘%tuf ftPSFéﬁ?r%r SYersF ﬁggc%a%at%yclaﬂn Hh wat er
reduci ng okeiinedabgethamisiglehest exhmriagbeck stike dunr eien compomenttamhi ch
conprqgse vl & o]
nono( ]!rrSZt fae';:j)‘i}Bg?é%% ES? %g%?h yfal%:l %‘%cghéﬁﬁ ln%ec fa pol yal kyl ene gl ycol
nonoal kerﬁHOP@FﬁéPY‘ﬁal gh&%ci— Jc'%)rﬁﬂe?%?df o%ﬂﬂﬁbf?e&P-i?eiin cement admi xt ures.

At pr es_ergpedimuemn; tthats thep@ssiddetcks sRCHEhNAlshssotfaction initial
for the nahihBepk FiRe e BRRB YT arel dhedr g s AT by 1t s
necessar \strmypciddes hef dipeoppnnenis alnaﬂr gbe dihbignenceisnipainitidlar, there
grgp?g?h%%???%‘%yaﬁ?&@ﬁlﬁg Efedt QHediulg £6NBIN nWighBrSpifd rent
adsorption, on cement particles, of the {meth)acrylic acid-
based functional group-containing polymer (component a) as
compared with the maleic acid-based functional group-
containing polymers (components b and c¢). It is further
25 described that the component higher in rate of adsorption
is poor in the ability to subsequently retain the
flowability.
Further, Japanese Kokali Publication 2001-19514 also
discloses a cement dispersant comprising two kinds of
30 polymer, wherein the first component is a polymer (A) cf a
polyalkylene glycol mono{meth)acrylate monomer and a
{meth)acrylic acid monomer and the second component is a
polymer (B) of a polyalkylene glyccl monocalkenyl ether and
maleic acid. The cited patent specification describes that
35 when the carboxyl group content and the addition number of




di spersion retaining ability in a high water reducing ratiq range. 20
July 2006 WO 02/096823 PCT/ JP02/ 05144 5 In view of the ab@@éugﬁﬂoﬁoned
state of the art, it is an object of the present invention to provide a
cenent dm xt ure capabl e of exhibiting high cenent dispersin ability at

| ow add\vﬁogpg %f%¥vels, in particular capable of 5 di sp?ﬁV&?é{”@ el | ent

initial dispersing ability and dispersion retaining ability even in a high
wat er reducing ratio range, and a &ement conposition in which this

adm xture is used. 10 SUMVARY OF THE I NVENTION As a result of intensive

i nvestigations, the present inventors found that a m xture conprising a
conbi nat mohesfof atlspedki’lend podiyealtkybetheigl theobodlkexylenat her conpound

obt ai ned Jhy Ysi Hig, AN 14R eﬂ%tﬁ%s@p ggﬁggéyalf w%hﬁ'n}%%%w% as an

" essenti al %ormnorrer conétltuent ei ¢ ac has so far
been usedPeghflia ranssy) bRy fompissd yroupt Hird POAFBOXYICagY oup- cont ai ni ng
Cormoundp@amaaoyw@me;bbenént md1|t§|ald6§§§éﬁélﬂﬁ; abihity amd dispersion

retaiping.ability even i wat er 20 r.at j nge. They
fur cnar RaBReT rria e aPLPLte Tl cRRgot PE tieiaeh onl o B

(pol y) oxyahkghthenajr gupduabsl. car boxyl  group-contai ning conpound and a
speci fic (pol yyalddsangoigl v;qmn@alﬁ%wz@élh%'al%@m%@ddﬁ@l%@sd by using an .

unsat urat ed nonocar boxylic acid ester nononer as an essenti al conononer
const i t uénFeRERt SRR BxEARE LTI EYPFREBIPS QIfaPﬁP‘h]gW@é"lSI ity with time
even in abltkgheddsercopbeduer Nhtiahn 0fr 8Bhgeor Mesespadiad fgr findings have

now .} ed re ntlon foIIovmng t he
i nve% i orllﬁjlgg(t\ gé’%ef#b %l%a%kgﬁ(% %3 cﬁ% %“ &P} ﬁv%r&i’av Ao ficl udes the
fol'l owi ngPeFifc suciypecand (If)etm@@wﬁmc m&mnemerm-pr IBing two

pol-ymer s gxBARBLY #h Rellswaﬁfa&eﬂ )(p%'iqr 1991&/:5@@1;&6'1) etﬁ’e% eenkkal
constituents . in a ratio of Igl pol (Bl1). between 1 to

99/ 99 t o "PFByCORAEINE FoF eﬁ?%marb FIPD20E144 6 wher ei n
t he pol yra:alrb(JAI atoms anpohysdwrtcotlmrlmamgylase Aysedt cdimonst i tuent units,

5 oodSt, SHER i ChL SSEINBLselr FLED SALESL Sl P Lal 0 ene ol yer
(1) V\heréﬁoﬁoWeFe%?@éaéﬁﬁsaanadek]er%rlouQr éﬁlpacwnd-lnﬁllngr@lﬂ @18 acar bon at ons,
t he m R1@hgreupso By )1kt efidn®l Woldichbehefbr increasing shrinkage
decreasing effects of concrete, its hydrophobicity
increases to thereby reduce the dispersing ability of
20 copolymers. In particular, there are no dispersants
available for providing cement with sufficient dispersing
~ability in a high water reducing ratioc range.
Thus, the technique is known in the art which
comprises incorporating a polyalkylene glycol
25  mono {(meth)acrylate/ (meth)acrylic acid copolymer and a
polyalkylene glycol monoalkenyl ether/maleic acid copolymer
combinedly in cement admixtures. At present, however, it
is impossible to secure both sufficient ihitial'dispersing
ability and dispersion retaining ability with each other;
30 for the manifestation of sufficient initial dispersing
ability, it is necessary to add the dispersants in large
amounts. In particular, there are no dispersants available
for providing cement with sufficient dispersing ability and
diépersion retaining ability in a high water reducing ratio
35 range.




and each R10 represents an oxyal kyl ene group containing 2 ;@3 ﬁ&ogar bon
atons and mis a nean addition nunber of noles 10 of the o P e group
and represents a nunber of 1 to 500, and a constituent unit (II) derived

froma rat ed nonocarboxylic acid nononer - (b) el n the
consthWO%?/ﬁ%%\#ts (I') and (11) each 15 accounts forPﬁH?P‘ng “than 1% by

mass relative to all constituent units but the constituent unit (I)
accounts for not nore than 50 nol egpercent relative to all constituent
units and, wherein the polyner (Bl) is an oxyal kyl ene group- or 20

pol yoxyal kyl ene group- and carboxyl group-containing polyner. 2) A cenent
adm xt ure conpit stiey pfothel simresmensirehsd astadley pEr tidBrtand ta pol yner
(B2), as %Sﬁﬁnébﬂc§%EhEU§%&dw l%v@ﬁ%&l oo RELYTRE a(pc?émer%5 to pol ymer

(B2) between 1to mass ereln pol ymer (A2) is a
pol ymer GOMpKREYr® Farebl eeggeﬁlflillé?ltd@ﬁs?ilﬂ}&e‘?ﬁm% @éSPér%Jd?‘%tl tuent unit
(1') dembiedt{romlaw uaﬂaatﬁmatmife(mol yhaﬂ;kmtﬁmiagl yapibkd hef nononer (a2)

ropregentAd BNyl SRSk SLIMA (Lo 0 IOURIONIEZ, () whereln ¥

represents Foup contalinin acar ons, the n RI10
gr oups ardéSPnésm@almnge@mltmwaeeam leﬂqflep'absént%dwwxyal kyl ene

group corthibi Afhge, 1d%d1§ E8hOPN B it Rénr APWASLAt Shas hydrogen atomor a
35 hydrocg rbo rgﬁg gtalnlng 1 to 30 carbon atonms and n is 20 July 2006
WO 02/ 09 E’é? 65144 7 a mean addition nunber of noles of the

oxyal kyl ene group and repr esents a nunber of 1 to 500, a constituent unit

(1) ;gerived from an unsagimiﬁga CRfRE¥bic acid monomer (b) and a
constituent unit 5 (111 erived From an unsat urat ed nonocar boxylic ester

‘nononer (c), v%%raeurﬁsm ebninteansdive davestigabionsy| FheRFgIeMt  each
account s ihQenbets | Ramd haBt 146k umes cbﬁbﬁisi/rﬁ; 120 cahbin&ONsd idfuent units

but the constit ent u ccount nore t han. 50 nol e percent
rel ative % §P&Ft l%oWso{il #ﬁékyi% ya?r?i ?ﬂge@ﬁ]m %elrhgo%?%‘b%qtl ons of Iot he
const i t usbtadgned oy Ius)lnandn(M$a)tur$tg|deabaocam:tytlhe apidportion of the
constigt U%hoﬂ@ktaé lan) e%@.eh@?aggz%&ndrﬁaﬂ Eyf@ﬁ@ﬁﬁ:ue}é whei eip c%f‘e pol ynmer (B2)

is an oxyal kyl ene, ci((3rou - yoxy ene group- and car boxyl

gr oup- cofarnf ngcipdihpiehas3so THar LeeBnksadnidddide according to (2),

(poly}oxyalkylene group- and carboxyl group-containing
compound can show excellent initial dispersing ability and
dispersion retaining ability even in a high water reducing
20 ratio range. They further found that a mixture comprising
a combination of a (poly)oxyalkylene group- and carboxyl
group-contalning compound and a specific (poly)alkylene
glycol alkenyl ether compound cbtained by using an
unsaturated monocarboxylic acid ester monomer as an
25 essential comonomer constituent can exhibit excellent
dispersion retaining ability with time even in a high water
reducing ratio range. These and other findings have now
led to completion of the present invention. In the
following, the invention is described in detail.
30 The present invention includes the feollowing 1) to
14) aspects:
1) A cement admixture comprising
two polymers, namely a polymer (Al} and a polymer
{Bl), as essential constituents in a ratio of polymer (Al)
35 to polymer (Bl) between 1 to 929/99 to 1% by mass,




wherein the constituent unit (I111) derived froman 20 unsaziotﬁrft (3
nonocar boxylic acid ester nononer (c) is a constituent uni ("5\@ ﬁerived

froma (poly)al kyl ene glycol nono(neth)acrylic acid ester nononer (d)
represea@q the ogeneral formula (3): R3 R4 (CH %RSO)p Rs (3) 25
wherein gn Pra are the sane or different and each%;” Jdhts a hydr ogen
atomor a nethyl group, the p R50 groups are the sane or different and
each R50 represent an oxyal kyl ene group containing 2 to 18 carbon atons, p
is a 20 July 2006 WO 02/096823 PCT/JP02/ 05144 8 nean addition nunber of

nol es of the oxyal kyl ene group and represents a nunber of 1 to 500, and R6
represents a Wyereigeithat bedvrern (yldr d8ad tenl \gresugospnisingngsl to 30
carbon ateent94l aceisttubHeMinitd ! o ¥bhsHerhand Jiem @) hygkqRiobi ¢

" unsaturated monocar boxylic acid ester nonoper (f represented by the
gener al ffgrwpﬁlufiﬁ fogatysates t Ogmldsy-leewgccch)g r 8PROREL and Re are the

sanme or didflflereptesenteshbly thé sepredefibsmaldydriagen atom or a net hyl group
and Rg r 8y @SENES @ hyﬁr)ocar bon group containing 1 to 30 carbon atons. 4)
A cenent ad(m xt'Ure conprising two polyners, namely a polynmer (A3) and a
pol ymer YPSTeps)Y iepraseaisi ab adiiilt gsaue ¢ontaimdpigo2ofo pbl yner (A3)  to
pol yner (dazboRebverd) kHeomORIPYricRps%e by MRS sanehekednftdenpol yner (A3) is
~a pol yrreran\%io rhs'lrbg,reas essentia c?? s];i tuent units, a.congtituent unit
(1") ~ derfVed%FPom ak *BREaT A8 O¢¥d €¥ I8 I8 REPGFOR e 20 mononrer
(a2) reprigsdft edribyn tdtorgenpdat Foranwean( 2ddit G Ru@peR20f Aolstserein Y
.reprggen a Wg u t.al i GRER o the n RO
grougg aﬁozf E%Fh]g ggm& oyrlg{??f ?ggﬁtﬁgrﬁggggﬁ%ﬁgareprggeﬁt%sfrgtno oxyal kyl ene
group co Ofirni ng 2 25 to 18 carbon atons, R2 represents a hydrogen atom or
a hydrocar bonagd auronet ghentigink tt Q130 e&rbay atreMsaAnd n is a mean

addi tion sﬁgga%ﬁi?%ﬁ:@gkowﬁgxayc%ldk}ﬁloﬁgrgegrPolﬁp anz(aind represents a nunber

of 1 to 50

wherein the constituent units (I} and (II) each
15 accounts for not less than 1% by mass relative to all
constituent units but the constituent unit (I) accounts for
not more than 50 mole percent relative to all constituent
units and,
| wherein the polymer (Bl) is an oxyalkylene group- or
20 polyoxyalkylene group- and carboxyl group-containing
‘polymer.
2) A cement admixture comprising
two polymers, namely a polymer (A2) and a polymer
(B2}, as essential constifuents in a ratio of polymer (A2)
25 to polymer (B2) between 1 to 99/99 to 1% by mass,
wherein the polymer (A2) is a polymer comprising, as
essential constituent units, a constituent unit (I’)
derived from an unsaturated {(poly)alkylene glycol ether
monomer (az) represented by the general formula (2):
30 YO(R'O).R? (2)
wherein Y represents an alkenyl group containing 2 to 8
carbon atoms, the n R'0 groups are the same or different
and each R'O represents an oxyalkylene group containing 2
to 18 carbon atoms, R* represents a hydrogen atom or a-
35 hydrocarbon group containing 1 to 30 carbon atoms and n is




WO 02/ 096823 PCT/ JP02/ 05144 9 and a constituent unit (I1) &%I’J] t/?'sih from an
unsat ur at ed nonocar boxylic acid nmononmer (b) and wherein th g %Buent
units (I') and (Il1) each accounts for not less than 1% by nmass relative to
al | nt units but the constituent unit (I accounts for not
nor e thgﬁ %JGHW%I e percent relative to all consti tue?qFT’ﬁWF"P%“%md wher ei n
the polyner (B3) is a polyner conprising a constituent unit (IV) derived
froma (poly)al kyl ene glycol 10 noro(neth)acrylic acid ester nononer (d)
represented by the general fornula (3): 4 -(C+C) COO(RS0)p R6 (3)
wherein R3 and R4 are the sanme or different and each represents a hydrogen
atom or & MERRyRdGibign nurbey REOBsgedupbe aoxyalkylsamegoyupdi f ferent and
each R50 firphiepestedts é)mblé)fl@flq ¢odgogontaining 2 to 18 carbon atoms, p
“is a nean addltlon n nber nmo of the _ oxyal kyl ene group and

represents a nanb¥® 1"cilf ufnftou%b@ haﬂdd%l?’% @é?é‘htaél 5“?@%} q atomor a
hydr ocar bmmogaohpprm adagildngofother 3) aﬁdcarb«mnsmmmt amik a constituent
U {6 1) dan! Nedsbiarhth oH0aLRLELRIRSRLBIMILE. BeLgl ronomer () 5)

A cenent a mxture conprisin ner (A3) and a
pol ymer TER0pgN) (Chs essential constituents in a ratio of pol ymer (A3) to
pol ymer (B4) behaeein JthTeOCSHéQﬁtdéhtl%ibismﬁ‘s), vmr)elaﬂdtmmol ymer (A3) is

| t t t t t t it
PS50 e BheR A B 58ReSS patherad bk haen FRIGEVELT A an |
unsatur atcémls(tpbuw)ihlmwtaw@ugl Yool catdtétuenbmomier (142) acepuresent ed by the
genersy| forWHb@ ﬁ@ie th\ég BoOhs 2 ;ﬁe@ce%%%gtlvé%r?ﬁ?nts an al kenyl group

cont ai nin carbon atons groups are t he sane or

di ffer entC%néﬁ&itB%F WG S @pPebhttum R Tokhal RiPRATE igR6uBt it aining 2 to 18
car bon atanmsiiRRenepreigant(IIa Sydr agan atsogr@ite't thhﬁ@lr ggar bon group

cont ai ni a#’l? ?lglg &ar&%nfghggstuen nié?ité?:a ddi tion r]cunber of nol es

of the o ene group 3nd repr %Yo, and a
consti tuémSlﬁm t (Il) derived froman unsaturat ed m)nocar boxyl ic acid

monorgy (b), Waesedih thQ pEDShiL UERY YBI 58 ddya1180dnk! ddogAChy

polyoxyalkylene group- and carboxyl group-containing
-polymer.

' 3} The cement admixture according to (2),

wherein the constituent unit (III) derived from an
20 unsaturated monocarboxylic acid ester monomer (c) is a

constituent unit (IV) derived from a (poly)alkylene glycol
mono (meth)acrylic acid ester monomer (d)} represented by the
general formula (3):

|
—(CH—0O)— (3)
COO(R°0);—RE

25 wherein R’ and R! are the same or different and each
_ represents a hydrogen atom or a methyl group, the p R°0
groups are the same or different and each R°0 represent an
oxyalkylene group containing 2 to 18 carbon atoms, p is a




accounts for not less than 1% by nmass relative to all 15 Cgﬁﬁﬁﬁﬁéﬁa t units
but the constituent unit (1') accounts for not nore than Bercent
relative to all constituent units, wherein the polyner (B4) is a polyner
conpri si nstituent unit (I') derived froman yn rated 20
(pon)aYEﬁP@%gESIyCOI et her nononer (a2) represented¥5§8%ﬁ@%4§enera
formula (2) and a constituent unit (V) derived from an unsaturated
di carboxylic acid nonomer (e). 6) Agenent adm xture conprising two
polymers, nanely a polymer (G and a polyner (B5), as essentia
constituents 25 in a ratio of polymer (G to polyner (B5) between 1 to
99/ 99 t 0 MeRh\RAdEEIon vipERRE of hBo bes yafertheBsxya bk wenex gabiy | Bk or
pol yoxyal khenen@sol Pnuitd & Doxy| 5@, 0uRCRNL_pbRESShtPQ Yymer and 30 the
~ pol yner ((Sdls a pgl nmer c r|5|ﬁg, as essenti a| ,constltgent units, a

const it ueht“AfRF @ °¥ Yerd VEGEPERRTSh IR CaRER Y1 FPaPkyl ene gl ycol
et her nonoagyon a2pmeepr esent ed by the general formula (2): YQURLO nR2 (2)
35 wheyein Y repres . Kk u i A 2 July 2006 WO
021 090525 PCT) JP03] DOl L barbon Signaetgped Fidif o pilefbhett Y 000 )
di f f er entUNSHI*ELCH TATPGFAHEPOBY & HE 3G BaFarkpreereyridip containing 2 to 18
car bon at oemreddAtedpbesed yehehyUr Dgeulat qayor a hydrocarbon group
containing 1 to 30 carbon atons and n is 5 the nean addition nunber of
nol es of the oxyal kyl ene group and represents a nunber of 1 to 500, and a
constituent unit (lI1) derived froman unsaturated nonocarboxylic acid
ester nononer (c]{7mh ein the constituent units (1') and (I11l1) each 10
accounts for not {l ess|than 1% by nass.relative to all constituent units
but the constLngﬂg_u )L_LJ') accounts (4dr not nore than 50 nole per cent
relative to all “constjl'tuent units. 7) The cenent adm xture according to
6), 15 wherein the nugﬂégggiﬂﬁglIiequivalents of carboxyl groups contai ned
in each gramof the p r & as determned on the unneutralized basis
is 0Oto 0.8 neq/g. 8) The cenent adm xture according to 6) or 7), wherein
the polyner (B5) is a polyner conprising, as 20 essential constituent
units, a const.ituent igt (1 derived f{r a (poly)al kyl ene gl ycol
nmono( met W &eTAH a"i‘:rf(g% e%’geer 6REr °F lf@ﬁﬁé‘geﬂ’ﬁ%cﬁw t he general
formita (Bprek@nt4 a hydrogen atom or a methyl group and R’

represents a hydrocarbon group containing 1 to 30 carbon

atoms.
4) A cement admixture comprising
two polymers, namely a polymer (A3} and a polymer
15 (B3), as essential constituents in a ratio of polymer (A3)
to polymer (B3) between 1 to 99/99 to 1% by mass,
wherein the polymer (A3) is a polymer comprising, as
essential constituent units, a constituent unit (I’)
derived from an unsaturated (poly)alkylene glycol ether
20 monomer (aZ) represented by the general formula (2):
YO (R'0) ,R? (2)
wherein Y represents an alkenyl group containing 2 to
- 8 carbon atoms, the n R0 groups are the same or different
and each R0 represents an oxyalkylene group containing 2
25 to 18 carbon atoms, R® represents a hydrogen atom or a
hydrocarbon group containing 1 to 30 carbon atoms and n is
_a'mean addition number of moles of the oxyalkylene group
and represents a number of 1 to 500,




(CH-9- COOQR Op Rs (3) wherein R3 and R4 are the sane or %if{yei Bt and
each 25 represents a hydrogen atomor a nmethyl group, the & Ry qg oups are
the sane or different and each R50 represent an oxyal kyl ene group

cont ai nj ﬁ 18 carbon atons, p is a nean addltlon nunber of nol es of
the oxydkyI'en& group and 20 July 2006 WO 02/ 096823 PBEM 8944 05144 12
represents a nunber of 1 to 500 and R6 represents a hydrogen atomor a
hydrocarbon group containing 1 to 3@ carbon atons, and a constituent unit
(I'1)derived froman 5 unsaturated nonocarboxylic acid nononmer (b). 9) The
cenment adm xture according to 6) or 7), wherein the polyner (B5) is a
pol-ymer conpri8hthp constétsent iwlitcdddti depivecdufirem, akhe constituent unit
(1) derdﬁé%@uﬁ:é?@&%ﬁbd&&%%ﬁa&lk?if@ Q] wbabiyt e @hycol ether 10 monomer
(a2) represented the general formila (ZL_E constltuent unit (V)
derived from aff %ﬁ%ﬁtG¢§t€8n5EH€%¥Bb%9PF§ ﬂdaﬁﬁnéﬁﬁf §a9h 10) The cenent
~admi xt ur ecmuatdi Agr tmtanysef tHin ti® %w-maﬂ@eréﬂdtﬂwhetcomslltuent unit (111)
deriv f te 0 cl d es oner (c) is a
const%?ueén%t%@?e%?\};m rlg\{/lgd ?r g%}la% fgé¥a+rk ete glaygéllum)
mono( met K meL Eoé%ltdlaésﬁérmﬁbﬁcﬁmﬂce(fﬁ) retakitortst gttdent unit (V1)
derived fddﬁgtgtﬁgﬁkcuﬂyﬂy gngnsaturated nnnocarboxyllc aC|d ester nononer
(f) represented ener a fornula (4 (CH-C- C00-Ro
(4] whor o' R BPEe i Caeobp RERShABr L PR I AEREELHS Bor cbent s a
hydrogen @unﬂtueueamrnnﬂtyHIQﬁoderfnmﬁ R&omreptpﬁ&ynwdkalbydrg&yuddon group
cont i h t ccording to
any d1t 31%11%.1 (h@tﬁpa&%}ﬂ%n afgé 3%18%?6“0%\/%‘?1 fd asgg?&é %?%% zabl e
( pol y) al k%ﬁn@ﬁelglf%wla(e Jhot WO 02/ 096823 13 PCT/JP02A514 ~1ly 2006
contai ning an al kenyl group relative to polynmer (A) or polyner (B). 12)
The cenent adm xture according to 1) conprising 0.5

R® g
|
—(CH—()— (3)
COO(R"0),—R?®

wherein R’ and R' are the same or different and each
represents a hydrogen atom or a methyl group, the p R%0
15 groups are the same or different and each R®0 represent an
oxyalkylene group containing 2 to 18 carbon atoms, p is a
mean addition number of moles of the oxyalkylene group and
represents a number of 1 to 500, and Rsrepresents a
hydrogen atom or a hydrocarbon group containing 1 to 30
20 c¢arbon atoms,
and a constituent unit (II) derived from an
unsaturated monocarboxylic acid monomer ({b).
5) A cement admixture comprising
two polymers, namely a polymer (A3) and a polymer
25 (B4), as essential constituents in a ratio of polymer (A3)
to polymer (B4} between 1 to 99/99 to 1% by mass,
wherein the polymer (A3) is a polymer comprising; as
- essential constituent units, a constituent unit (I")




to 100% by wei ght of the unsaturated (poly)alkylene glycol c7§t hg{ noner
(al) relative to the polyner. 5 13) The cenent adm xture a e to any
of 2) to 11) conprising the unsaturated (poly)alkylene glycol ether

nmonomner 14) A cenment conposition conprisin nti al
B woli@R96823 np np g, g
consti tuenté the cenent adm xture according to any]P f 5?12?13) cenent

and wat er. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The cenent
adm xtures according to the present 145 invention conprise respectively, as
essential constituents, the tvvo ki nds of polyner, (1) polyner (A) and
pol ymer (Bl), (2) polynmner and polyner (B2), (3) polyner (A3) and

~ pol ymer (dE¥ivedafrem| arumse Bya%mi wlwreiky-‘sme ‘WBiyces) ethert ymer (G and

. pol yner (nﬁﬁl)omerl Rat hi Sepesehk By ,tﬂehggﬁegglcfdﬁmlaan xtures are

" represent tge f ol I(g ng wor nanely cenent adm xture (1), cenent
adm xture rrent xture (3) cenent adm xture (4) and cenent
adm xt uredhe(ré)tn Ye:sgwo&semlsyanmbk&rmtemroaplnti:outnﬂimi(nj;) 2ctam e obt ai ned by

m xi ng; t & 2L 8fs [ WP % rg%o(\@ls) a?@dtlgé?’js)amezgr %]%lty synt hesi zed.

The cenent adm xt ulre (2) can tal ned m Xi n er the two

pol yner s ¥ PagRJR(BLEPIEERAF it @xyﬁlchb%nezafouphé%wngaam xture (3)
can be ?majanedrbayn m@m%g Régﬂm@rsegbs &Wdl@g)éﬁeﬁﬁoxg%’% aang (83)d b

separ at e z ment Xt ure can be oht ai ned by

i wing. & ASRER PR “Glouel WnEETRINa 3 Mo b Gagsdn, apdradd £l heet ot The
cenent aoﬁfnmetanr éd‘(iml@'amlm@erobfamm by th«ioxyaldysehergtdup t wo pol yners

(O amd (B reﬁ%@ééﬁ%@'ay rmBkRest zed, 'ghgse pol ymers are respectively
descri bed bel ow. ; 35 The and (A3) of the present 20

July 2006 WD W@Mtﬁg‘?ﬁgb@%ﬂﬁ )1 e?h‘(%tﬁ@ﬁ 3Bre pol yners
conpri si npsazareseenidradcartorglit uetild wbhbfier a(b)unsat urated (poly)alkyl ene

gl ycol ether IRLe, -tql%r %6 tfﬂpe% LUePL ffu (?Q}uns gt ur at ed
[ nt® un|

nmonocar boxyl i ¢ aci d nononer - der | ve cons 5°Futther, in this
descri pt i®IFOUBSFyRRF A lesanshan |1yt hess potlateive Ab) all A2) and (A3).
The po yrl’ﬁfns(t&'thehﬁ @Y VIR thONBrsHiRdenBSunOSSEt)i abcs@msd i tuent units,

t he const ue uni t eri ed froman unsaturate ol y)al kyl ene gl coI :
et her 10 m‘(’ﬁ?)éhr%’prsgs@ﬂ BPHF e rs %%Vegé}?eragll( For?/rzjl a {1) agdyt he

consti tuecrmlaltththll)nxtesr,l ved from an unsaturated nonocarboxylic acid
mononer (D). Ahoough dlaep EW&H‘M ks hSpd1 Rl Whpt 8R4 S N9 the
constituent unlt (I ) derived from an unsaturated
- 20 (poly)alkylene glycol ether monomer {a2) represented by the
general formula (2) and a constituent unit (V) derived from
an unsaturated dicarboxylic acid monomer (e).
6} A cement admixture comprising two polymers, namely a
polymer (G} and a polymer (B5), as essential constituents
25 in a ratio of polymer (G) to polymer (B5) between 1 to
99/99 to 1% by mass,
wherein the polymer (B5} is an oxyalkylene or
polyoxyalkylene group- and carboxyl group-containing
polymer and
30 the polymer (G) is a polymer comprising, as essential
constituent units, a constituent unit (I’) derived from an
unsaturated (poly)alkylene glycol ether monomer (a2}
represented by the general formula (2):
YO(R'0) ,R? (2)
35 wherein Y represents an alkenyl group containing 2 to 8




as essential constituents, it may further contain another ég (ﬁ%}g
copol yneri zabl e nonomer - der| ved constituent units. These rIE %4988nt units
in polymer (Al) each may conprise one single species or two or nore

speci es necessary that, in the above the poly g& t he
COﬂStIthgn?méuG?l%:itS (1) and (II) each account for at 2%18?" %211% by mass
relative to all constituent units and the proportion of the constituent
unit (1) be not nore than 50 nole pgrcent relative to all constituent
units. When the proportion of constituent unit (1) is less than 1% by
mass, the content of the unsaturated (poly)alkylene glycol ether 25
mononer (GRrbEBr pleEs oxXihs RyREhargbpapare e ssokyasrdifferents t oo | ow and,

~ Wwhen the aﬁfd)lé@bhlm Qkpeessitd wWenbx Qlk 14nd )qr'o%p' esstditamgl by nass, the
cont ent é@ ulr)lsat r at ed_jgonocar o ¥ |c%§5 nononer (b) derived
car boxy!l ch?r CERPY P Y981y nBr [ERTFSFR h¥ito9en R °5 & 30 either case,
no suffi diy@‘mOCdrbpm@m@ gbntainyimgal e 3exbaittidrecitofa e mtilser hand, for

obtal g ng.dhgieRAl YaR(cs tlhgt;t?tw Redi 3ReLR &A'R&E%I?%ypgh yields, it

is inportant that Ion the consti shoul d be
not nore EtnﬁiaﬁeBBe?r%‘l”éS t?elnél@l%?rr%‘f d it®e>08ral | 35 constituent units, since

t he pol ymeand adidarisy iehehthaurd® July) 2806 valD 103h026 8% RCTAIEQ2/ 0514_4 15
unsat ur at e og:??#ﬁ)x?i I en | %ﬁg%(;#)lrme‘{tgg%rgogté?oner (al) is low Wiile it is

necessary tuent unit (lI) be at least 1%
- by mass rel atlvbelt@oln I@@%@ysm&@@n@f valitscobst iandedf IThigassh t he proportion

|50 0 CIRIBBY 5t Lo 1688 D BSFacUOEA RISCEROLY, N0t | €5 than

10% by nmass, E: nore preferabl | ess 20% by nass, nost
pr ef er ablGPRFGE P%’é‘é WHAS 286, bR titggatigrl ont éﬁ‘FO‘(f%%y mass) of the
consti t ueutr ubktsofd )thawndo(hdle iperideptpebyaeivd Alo) ails preferably 50 to

100% by r eferably 70 to 100% by mass, relative to the whole
pol yrer g‘%\")ﬁi\ﬁﬂ ]qu Lﬁth—'lrs necessary that, in the above polymer (Al), the

car boxyl Qgr oufhe Gegrhi admicoge agepEding ttq 16}y derived from an

unsatygr at ed mm@@élbp&bl Budisd dﬁ)ﬁﬁm@&e&@ivé@r&%%ntﬁrﬁcﬁt jat | east 1% by
mass relative to aJF nstltéti)ant units, referred that t he nunmber of

i's
mi | 1i equiSFRYEft §°BF2 oRyFagh i é’&rnFQFnBﬂl Led@h §Fam of polymer (Al)
as det er metegdnoned hen wireuhnahtzeld Azals bashe 1€.@ o 0580megg.g. It is thus

pr ef errec%t hatThtehgeﬁggpoa[ 1%u%9 g{:%&a&lt}lr?gc&%s% t(tjll_en{ unit constituting the

pol ymer ecte e number o i‘equi val ents of
carboxyl gr olisFein the polwnesr (Bal )1%@mlym@racmt}es1mt h#® the above
rangeo Theseuwrber @éné"ﬂﬂthbﬁﬁuhﬂﬂiﬁmas c@hs@@ﬁ@&wlunﬁr Qups is nore

prefer abld%rqv%dt 9r ”{%%’19) afkylene glycol mono (meth)acrylic acid
ester monomer (d) represented by the general formula (3):

R3 R4
|
—(CH—C)—
COO®R°0),—R®

(3)

wherein R®> and R! are the same or different and each

25 represents a hydrogen atom or a methyl group, the p RO
groups are the same or different and each R°0 represent an
oXyalkylene group containing 2 to 18 carbon atoms, p is a
mean addition number of moles of the oxyalkylene group and




25 preferably 0.3 to 4.0 neq/g, in particular 0.4 to 3.5 /g g&

preferably 0.4 to 3.0 neg/g. The upper Iimt to the conte Jl'fy2(9 stituent

unit (11) can be selected in a manner such that the nunber of

m | | i eqwioialosssts of carboxyl groups contained in thedobyi®iss(A ) as

determ ned on the 30 unneutralized basis may be within the above range. The

term " nunber of mlliequivalents of carboxyl groups contained in each gram

of polymer (Al) (meq/g) as determ A8d on the unneutralized basis" is used

herein to include the case where the polyner (Al) is in a salt form 35

. The met hods of cal cul ati,on are.sho elaw_tor the case 20 July 2006 WO
021 096859 SEFFSPbS) DL o Oinbr 651 PORRN & ACREASHER And for the case
where it lisinegen atom aala hywhptarbom qr}wpf obhozimigacdl tal 3fi ons, the

~ constitues Yo brbhs) - derived carboxyl groups alone are exenplified,

anot her car boxyl gr oup- cont ai i ng, constituent 5 unit, for exanple the

constituent unPRd(d)CPStitEgnE, Han(TT)Reat iedt P ™deBar boxylic acid nononer

(e), \5h| okns&tu&atbe mmdambeg}lhatﬁl&ezroabmerl tb)c.ont ained in the polyner,

~this be t ratd g the nunber of

mlli eqw v)al e%%%kcee?“ égr roﬁ% °9§bh€£ﬁac I a Exarrpl e 1): Wen a
copol yrmer wi t hwhenghbrige Peém¢ﬁnfﬁﬁv‘erls( B) p@bmmtcomnﬁlmr ¥ 10 (% by
rr_alsls) IS_eé}{@xﬁltlmd?@ysu%uwtagﬁygspaféd%o%tt)ﬂ@un@mrun(lbz) (1t he nurrberf ?L

m | liequiyal.ents_of nobnoner -derjved .c X er gramo e
Above RolYaReds THRR G EG OREERG. W5 ALY RN A s FEBFE (0.1 72) X
.1, 0000= Jmcﬁﬁm(eﬂreq;é@) remieseateiebyotier emeraki fintmudfa d@)ybhd acid is 72.
(Cal cul at e r r (al)/nmonomer (b)
cont ent ét| 0 o?%g%@t \o‘gyaengjég?@%gd}ggpg?ﬁg ﬁby ugnra]g sodi um acryl ate as
nmonomer (%’)Cﬂltbﬁé&’iﬁcrﬂﬁﬁ?eiﬂoépmﬁfl (¢kqui val ents of monomer (b)-derived

car boxyl 1cgr0umﬁep@émegftamixtﬁ@e ahedaal yﬂ@rarﬁ_\ﬁ ofeler gbney, on the
unneutralized bSIS | th\ﬁ/%‘_l)/ 0t g .7%24%)/72X1000:2 23
(meq/ g), since"tfit® Jf‘ﬁ‘)l uICgF15 i éai[ &Y 2 3 and that of
acryllsc aui&iaumtazsdmondmmawym@cmnedstleg memzmm {edr dgi Bg out

pol yneri zasian +aRde &ﬁi@ru@‘?' H@Fiﬁé&“f% at Eﬁ fﬂ}éﬂ]&ﬁ ael grydsii ved

carboxylic groups are conple neutral i ze sodi um hydrOX| de, the
sane resurenodeth) @ﬁﬁéhé‘ala&}ﬁa?%ﬁr roOasTe (A5 dhtniGoegtisuePh addition to

t he nononedithavay &ethest Giromcal ﬁydiﬁiﬂﬁtgnlhh&nﬁalﬂiiﬁtelf m | liequival ents of
car boxyl r oup ont ai ned; i n, each am 'f poI [g) as

det er mi ne Or?atr%8gﬁgjh%uﬁcrl§| efgarblﬁ% : ra(s)( 5?1Seedl eg)ggméﬂ?he nunmber can
al so 3% cgdrmadt ddripylaeEluri ng.t he acid 35 vaI ue of the above pol yner
whil e taking into consideration

R’ RSB
—dr— )
Co0—R?

wherein R’ and R® are the same or different and each
represents a hydrogen atom or a methyl group and R®
represents a hydrocarbon group containing 1 to 30 carbon
25 atoms. ‘
11) The cement admixture according to any 1) to 10)
comprising 1 to 50% by weight of s
a non-—polymerlzable (poly)alkylene glycol (P) not




20 July 2006 WD 02/096823 PCT/JP02/ 05144 17 the counter %ﬁé@%@ﬁ@ﬁe (A,
r

rel ati wgolDodsktg carboxyl groups in the polynmer. As pbeeh
t he poI yner 9?iC) may al so be used, which conprises, as essential

constituent units, 5 the constituent unit (1) derl ved from an unsat urated
(poly)al kyl ene gl ycoI et her nononeriXal) represented by the above general
formula (1), the constituent unit (Il) derived froman unsaturated

nonocar boxyli¢c acid_nmo and. t.h s H%ﬂ.t Nig(111) derived
from an &ﬁé&?h‘?leﬂge&nﬁ?g%%l(é;r SoRyF T2 EdiS dges%’é)f rmno(%e E”( . The cenent
adm xt ur @cilgmshi () .t he above polynmer (Al) is such pol yner (C) is one of
e e Sy ARSI, Rndh chBE HEAGRhg {@an%bglﬁrlm&% Jghe pol ymer (C)
is a pol 'sin con3|tuen units (rr)"and (I'l1l) as
essent i altol?ooc%)rtsylmteught ofits, it may further conprise another or other
copol yIer | 2abl & JTAQERLS; ey y?yﬂﬁyl @ﬁﬂlg}a&%wa&tr&omm@}%e
constituent units o pol ymer “°(C) each conprise one single species
or two ordhbrieldfdvret® B OLYRETt 0 t he above polymer (C), it is necessary
20 that t13¢ cahet cédemt addMik®ufk)acédtdimnao( bhly)ofa@h tcaaapunts for not

| ess thag: Elﬂ% Pg ss relative to all constituent units and that the sum of
the prop PrPons the constituent units (Il) and (Il11) is greater than
the proportiofheofunshsucabed i tedyy alkyieqs )glacohether enonanay 25 basis.
When t he BQ@portl on of constituent unit (1) is less than 1% by nass, the

cont ent an _unsat ur at ed ol y)al kyl ene gl ycol ether nononer (al)- der| ved
oxyal kyl gﬁé g §FeeRh T?ﬂa"oﬁg}%ﬁé f@/“i%mtgoo | ow. When the proportion of
constiot uent urad eskkhtisl| easttitarnt%, byherassiend0 athéxtowrd ent of an

unsat ur a%%%?gﬁ?%g‘r"f)%ﬁl g?\dﬂ:vﬁ)e mégmel(‘p) rﬁ:?rd %g carboxyl groups in the

pol ymer e “pr opor lon of constituent unit (II1)
is less than 1% by mass, the. content of the unsaturated nonocarboxylic

aci d ester mmﬁmbﬁéeawmwmsmtugmﬁmﬁﬁn ipMBobempRtyMer (C) is too
low. In each c,&ﬁe v, 20 Julé‘} 2006 \WD.02/ 0963:?1 PCT/ JP02/ 05144 18
1€ %

satisfactory | df‘glf?e’f 155 AGCPTEYRE arh BT5Ft3Fned. As for the
nmut uab prmpentlmmszonfprulse respcttivedly, uast egsentials coesbsbaents,f or

he sum oF % hud KM, o botiehdey! (] PoIRELE DT %"”f‘“ PR s
gr eat er t(ﬁénpﬂﬂ@% d@@ﬁt PBﬁ Relyner dBRdri (3krolimer (AP dthe mole ratio
basi s, spa,qgm&he(ws,at(uqap@gyﬁé}pl 33l lknbepelyidy c@sa) et ber (spnoner (al) is
lOMIIn poIXnerlzaBI onmer {(B5). 1In this description, these
20 cement admixtures are represented by the following words,
namely cement admixture (1}, cement admixture (2), cement
admixture (3), cement admixture (4) and cement admixture
) (5), respectively. The cement admixture (1) can be
. obtained by mixing together the two polymers (Al) and (Bl)
25 separately synthesized. The cement admixture (2) can be
obtained by mixing together the two polymers (A2) and (B2)
separately synthesized. The cement admixture (3) can be
. obtained by mixing together the two polymers (A3) and (B3)
separately synthesized. The cement admixture (4) can be
30 obtained by mixing together the two polymers (A3} and (B4)
separately synthesized. The cement admixture (5) can be
obtained by mixing together the two polymers (G) and (B5)
separately synthesized. .
' These polymers are respectively described below
35 The polymer {Al), (A2), and (A3} of the present




proportion of constituent unit (1) relative to 100% by marsTé i’o ?T)&Og
constituent units is required to be not less than 1% Qdu
preferably not |ess than 5% by nass, nore preferably not |ess than 10% by

mass, é’ﬁﬂziﬂ%/{e preferably not less than 20% by m?épﬁrﬁ?@élggr ef erably not

l ess th by mass. The proportion of constituen lative 15 to
100% by mass of all constituent units is required to be not less than 1%
by mass and is preferably not <l ess {han 2% by mass, nore preferably not

| ess than 3% by mass, still nore preferably not |ess than 4% by mass, nost
preferably not |ess than 5% by mass.. The total content (% by mass) of 20
t he constinveatien( |3re @Eolymans ¢onprisingt has prsemeialC) is preferably 50

to 100% %n%%%ueﬂ@rtﬁn&rsef ﬁﬁa%yatz&att@dl‘@ﬁdly)béim%ﬁe eyl ve to the
' polyrrer (C) as a whol e, n the above %{nﬁ Ejn% like in the polynmer (Al),
I

it is ne Ar ’;90?%?"1‘1%18895@?%“ SRt ArArtyrates t he
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for aty | Gask 136 by, B, LeLBEINei 4o AhlnGONSl) bHANL URjtoe and further, it

is pref erre e nu urvalént's car box gr oups
cont ai ne@oliyReEatht gr ath2er pBy M) (C) as deternined on the 30

unneutralized bﬁéllﬁ)mﬂe@- a9 s G I&q&ﬁerhéél@ﬁﬂstlng$ apreferred that the
content ratio nst|tu onstituent units be
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PCT/ JP02 nor e era e above- nen |oned nunber of
mlli equﬁf’éﬁ éﬁ?sc%‘f*s‘é]é%%%ypngizobb@ perdvedt from @mEgrgturatsd | nore

prefer ab|n)brﬁc3rb@x§ll§c rm.q/dgmoham@ﬁr (tb)QU|HIt1'Q>u%h taelpﬁlm gailmost
preferably Q.2 con&

?‘ com 1% n @P R oenr tl u n}a u {EI)Of
‘const i t uent uﬁl Ylf"?lf) tan pe"IseteEF 8 that I}lh ér-o
m | 1iequiaslessestddl cenmsdiybenyr ous meantak bleer |crorttiaenp@n9tmr (O as

det eryg neg %hb?ecomkgﬂ%'abiédm&?éde% RY 1 P&a Wid it thbRe aloMs F ange. The

nunber of Illeqw val'ents qQf carboxy rougs per. gram of 10%$)0I ynmer (C
can be cah&Eatensthtyend é%‘ﬁﬁsn'h‘hr@l% reht | Y Mo GeMPEF S ring to the
‘pol ymer (oMe .mﬁgl}]%s;bétﬂ@b}t%ﬁo(d&)moaiedspebymer (C) may contain anot her
car boxyl -cont a alistue ni r o ment i oned
constituent unH3 J(T%l%e erl \?gg P{P%?ﬁ a#]n f&guﬁgé ura 30?1%‘:\ bgﬁx)l ‘ic acid
monorer (@e copshgtmeniornnigs the @nd byl eacht AU é@ﬁsﬂ'—t uent unit (I1)

derived fyQyse an H?%@éé& %e@%t%@oﬁ@faﬁqx)ébhﬁt@ﬁ\h&ﬂmﬂﬁ%@r af®)thd he number
ol ent S P Car DOl OLRURE (TR Gl SR ek 441 Pol Y
mole percent relative to all constituent units. When the
proportion of constituent unit (I) is less than 1% by mass,
the content of the unsaturated (poly)alkylene glycol ether
25 monomer {a)-derived oxyalkylene group in the polymer (Al}
is too low and, when the proportion of constituent unit
(II) is less than 1% by mass, the content of the
. unsaturated monccarboxylic acid monomer {b)—derived
carboxyl group in the polymer (Al) is too low, so that, in
30 either case, no sufficient dispersing ability can be
exhibited., On the other hand, for obtaining the polymer
(A1} with high dispersing ability in high yields, it is
important that the proportion of the constituent unit (I)
should be not more than 50 mole percent relative to all
35 constituent units, since the polymerizability of the




20 where it originates in the constituent unit (I1) alone. IBer?@ﬁ ve
polymer (Al) can be produced by copol ynerizing a nononer é8
conprising, as essential constituents, an unsaturated (poly)alkylene

gl ycol nomer (al), which provides the constj t (1), and 25
an unsa‘?iu)pg{) nonocar boxyl i c acid nononer (b), whi chéﬂg@%@# es the

constituent unit (11). The nmethod of production thereof is not limted to
this method but may conprise, for gxanple, using a nononmer before al kyl ene
oxi de addition, namely nethallyl alcohol or a like 30 unsaturated al cohol,
inlieu of nmonomer (al), copolynerizing the sane with a nononmer (b) in the
pr esenceun@ﬁtar@tﬁq/nmqlﬂé@lbhlénﬂ wilacol ¢wher aonomessarl), iscdpol-yneri zi ng

these MOREFRES;W {4 I?ecfeggabﬁrtm%%r pebposenal Wrekhgabl e therew th) and,
" thereafter, cau5|£tg s, on aver age, if an al kyl ene oxide to

add to tKEPSHL5YE %\g}e‘?/ﬁg Stpét/ BPoRTs T840V &< ti ng
copol ynmerL00knby hea s et mmnecbnsﬁ:ltmqmd:l yets { G)he gabpbetjsodisced by

COpO| mecrj (6] consti tuent S,
P onsar breEEgaBy P epEPERANY by ARG Bhote gﬁﬁﬂf B Ch ot ovi des. 5
t'he constheﬁﬁeﬁba@nlq% @) mags, Lﬁf@dilumédpﬁﬁﬁ%)@éﬂb’o%? tesmditononer (b),
whi ch pr czw%ds§ m@s C ot bﬂéﬂéréﬁllyt nbltl less aﬂ@larama%ms@tmﬁs?é ed

b d tit t it
Ty TR Eora Senfodhcer dipasy e tPnFeeet thberh W iy compri se 10
copol ynerngi f§la bondrepodynpondt) dsi preferalory vﬁOt ltoul Q0% dkyl ene oxi de
addi yjpon and, an?é e;?zfér%frabggu‘fé ) %0%35536118%'@ od %%1%8 adgde the

resulting copo yIer ve- nentione s a pol ymer
conpri si M§G01gsPel¥es | @l)constituent units, the constl tuent 15 unit (I")

derived from gRiuasiad ursahedeéww)t&lakyl @ﬂet@éym;lveepbeymémnmar (a2)

repr esent %d b r{) g ove gene ai f or mul ay (,5‘21%{’1 n1t grllf uelnt d.mlt (rn)
derived f7 hP g atdfiPaPet HocHr 58)1?)"7 & & (%%5 and t he

consti tue”m)munnt un%attur)at@érmve@cafmyamuhs'adunmce@rrrdhbcar boxylic ester 20

NONORAB! (EhouREr £b até’ele‘é%si%tﬁ&e%aslé”'rteia{dvé td lal '1)1 and (I11) each
accounts for not less than 1% mass relative .  to all copstituent units

but the CORSEitHeRt ‘Hﬁ‘ltF (Ft)lséﬁ?ﬁﬁﬂW?df Bpaﬁo’fh‘?rﬂ‘r”é‘b?ﬁaﬁ’i 50 nol e percent
rel ati ve rdidlakhuicansitid @e‘ntam}tﬁ andupbecshtainfed Ha pacpogtamons of the 25

consti t uent péribr{ug}(‘l(b%]?) and ﬁ@céi'rhlﬂesd L e%hgruﬁﬁé\&#]aﬁizeiirﬁé’gié'%) 0{ the

constituent s the
above polOReito( &) 0 Iv@ﬁa/r%l nIttJhEe t@@ﬁsprﬁﬁmechrﬁhat( F)led@lfqnié?dilppom an

unsaiygr atggd oGl M%ﬁéﬂ‘i‘dt@ﬁ% qhyﬁ%oz%tﬂl%t&“ﬁaoaﬁé r(@i'y)me'rn Ahﬁ' wol ymer (C) 30
's the Con telcttlé u{hat (tkme nux(t?l:r)elfleo mJ.?.TlgcquE\?glaén 8 o% carboxyl
groups in the polymer (Al} amount to a value within the
above range. The number of milliequivalents of carboxyl
groups is more preferably 0.3 to 4.5 meq/g, still more
25 preferably 0.3 to 4.0 meqg/g, in particular 0.4 to 3.5 meq/g,
most preferably 0.4 to 3.0 meq/g. The upper limit to the:
content of constituent unit (II) can be selected in a
manner such that the number of milliequivalents of carboxyl
groups contained in the polymer (Al) as determined on the.
'30 unnheutralized basis may be within the above range.

The term “number of milliequivalenis of carboxyl
groups contained in each gram of polymer (Al) {meq/g) as
determined on the unneutralized basis™ is used herein to
include the case where the polymer (Al) is in a salt form.

35 The methods of calculation are shown below for the case




(pol y) al kyl ene gl ycol ether nononer (a2). The nunber of ml_lie L@é? ents of
carboxyl groups contained in each gram of polyner (A2) ( ljﬂg'
determ ned on the unneutralized basis and the preferred 35 range thereof

are th described for the polyner (C. 20 Ju 0 WO 02/ 096823
PCT/JPS‘E?%%X%%ZI Further, in the preferred enbodi rrek%f“%@%ﬂé pol ymer (A2),
the R2 of the unsaturated (poly)alkylene glycol ether nononer (a2) is a
hydrogen atom Nanely, the polyner §&2) 1is preferably the polynmer (C. 5
The above-nentioned polynmer (A3) is a polynmer conprising, as essential
constituent units, the constituent wunit (1') derived froman unsaturated
(pol y) al kesgelly| 9e®irs asher agidrsd €ar) theprassewbedebit tarcudSove gener al
formula A2k 88Ut h@neoastid ua f'é'l&bwiﬁd )ced%hwegozflé orap@n 10 unsaturated
) rmnocarbooﬁ c aC|td m)rtl:og?& (5% E}Pg 59 constituent units (1) and
(11) eaclOREEShRTRT 81 | eSertethfar R PFePabPveéto al |
-const i tuaxtempmfsed}utantoruhercoasbox‘_dergu:oupi-d:orﬁﬂdl)nmgcoumsisltftmntnot nor e t han

S0 moke D CBbe Aaﬁ@\setﬁg LR AR YENE W) td%rz;gl(*\ ﬁg‘le ger 15 (A3) i's

t he above p onstituent” ‘un rived from an
unsat ur at‘-’é’&aFHBPW |d\reshex gl e ACibmespuabnbler wharh i ‘%Ché?epol yner (Al)
i s the cerstibhedtlats hei-ém, def istedafined an tHesgburated {1l y) al kyl ene

- glycol r e .nunber m.ll.equi yal ents of carboxyl
o oups  SORELPRANE! 4aBR) cotfidfartdiar Safliardts, e Mubale, ohed on
t he unnew@fr il }eeabiaslensndof heayrafwdr gedups ange ther eof are the sane as

~descnrjpbed Egﬁ.cﬁﬂ?cﬂﬁll ¥HBRp1& AL Y:- ﬁHéﬁha?rcoﬁoﬂP{hQE @Iﬁi%%ﬁoﬁ@?om ment  of
t he pol yner é ert t he pol yner erably th e pol ymer (A2), and
“nore pref @LABRONEIE i)y RBREERY r%@r &tn 4'1% R® & PREs) yh%at ur at ed
(poly)al Io)nltanaeglwaismt;haembn@rmnd a2) mbsomer hydr, ogee mimber The

above-mentd gned; p ren(:g;) lry ) da$h

sentl al
const i t uent unlf‘ e °Consf |tue umt) %‘Igr eri ve§9¥ %{o “unsat ur at ed
(pol y)al I%ﬂreﬁéaiglﬁyf:dlhe ébhn¥e ROhUwRY a(SaQ?teélmf@ﬁe@Pe@h@y t he above general

monocs: b e ALt gRLIRERs LROTS 1) e R B ey (G it i
" necessary #‘ﬁ&t ﬁﬁem CJ’EW Eﬁb‘é t\ﬂfc@f/rg BQZ%CWISJ%&/ 05144 22 constituent
units (1'){Cahduldtiogn &aelphecdunt Wwhen atcdpedyher19htly armesionekati ve to all

~constituenl ) RbhndN A NBbntBE: FANS eU8B) 20N ¢ Ky mhs@fopyNt for not more

obtained by using sodium acrylate as monomer (b}, the

20 number of milliequivalents of monomer {(b)-derived carboxyl
groups per gram of the above polymer as determined on the
unneutralized basis is (0.2 X 72/94)/(0.8 + 0.2 X
72/94)/72 X 1,000 = 2.23 (meq/g), since the molecular
wéight of sodium acrylate is 94 and that of acrylic acid is

25 72. When acrylic acid is used in carrying out
polymerization and, after polymerization, the acrylic acid-
derived carboxylic groups are completely neutralized with
sodium hydroxide, the same result as in this calculation
example is obtained.

30 In addition to the monomer-based method of
calculating the number of milliequivalents of carboxyl
groups contained in each gram of polymer (Al} (meqg/g) as
determined -on the unneutralized basis, as mentioned above,
the number can also be calculated by measuring the acid

35 value of the above polymer while taking into consideration -




percent relative to all constituent units. When the 5 propqQrti f the

constituent unit (1') is less than 1% by nass, the unsat U%QJBIS'EO&

(pol y) al kyl ene gl ycol ether nononmer (a2)-derived oxyal kyl ene group content

in the M')’l /eﬁgzs( G is too |low and, when the proportion of the constituent

unit Io)f{ 1’4l ess than 1% by nass, the unsat ur at ed P¢6THEHIELr boxylic acid

esters nononer (c)-derived carboxylic acid ester content in the polyner

(G istoo low, so that the pol ynmegscannot produce any sufficient

di spersion retaining ability. On the other hand, since the wunsaturated

(poly)al kyl ene glycol ether nononer (a2) is low 15 in polynerizability, it
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mass, stif95VE6r EEPP A MRS URBEEY SPROLATROA YL HAGHS BONY icular not
| ess t harer@D%hbycomstsi tuEne tiof &l (0Nt eleti¢éd bfromss) uBbatirdtes constit uent
units gl L5 A . LS pretfe 50 to 100% by nass,
noresigr efraeorrg?glgf/ﬁ)&%%s.(%%é %fto@&)eﬁggﬁggsn&% t(hg' (')1?{%%%9% as a whole. The
above pol3HExtpey ix whish fher RerprodvRgrt hel) denstchuemtYyRffits (1') and
(I'11) as @9seast bt eONSHd paefbrrdd dibodsmeAts dmytheompeESEL a furt her

copol yrrerlj_nzvallalLte nonepen 28 Jult%/ 2006 , WO 02/096823 PCT/JP02/ 05144 23
derived constitoent if 6P U R ECITHES ot T h &SRt SRS t he pol yrer
(G each ey covapiiwentonmigisngl e, spddi esdolIIIwmoressentizbeci es.

Ther §fg0r &uorddie +RehY MBi D) 1FB¥a§ OFR{tnRe éoﬁ?{?@é‘yalno&'h@k' pa% ?d\%r@ﬂ' ng

constituent unit in_ 5 addition to constituent, units and (I11).

The car FERALYBRELFRRH MgNeMAES cdeiskvedu ehRefinFensiahF W58t Weltonst i t uent
unit (I1)Thissel ¢efstfousran unisat of afled polphetardoxaddhc magi d nononer (b), the

constituent uni L N de ie"%%e!:ié’@oq:n t%gsgi_u&g}eeds %ic‘i%r boxylic acid nononer
(e) 10 or ANOt REr ca'r%of{/ group-cont ai ni Nng ‘const ident "unit. In the
practice of thRepemsiang tionkbhatakpve ipolymser pf@f.erited st hacessaryhunber of

m | igaui malterhs Obns@i RN unPEOUPS ,CQRER B84 [TrBachcaram of the above
Polymer (R i85 Mn92:2" ke MISULaL! 28 L3Y $oP5, P to 0-8 medlg,
constituent units and that the sum of the proporticns of
the constituent units (IT) and (III) is greater than the
proportion of the constituent unit (I} on the mole ratio
25 Dbasis. When the proportion of constituent unit (I} is less
than 1% by mass, the content of an unsaturated
{(poly)alkylene glycel ether monomer {al)-derived
oxyalkylene groups in the polymer (C)} i1s toc low. When the
proportion of constituent unit (II) is less than 1% by mass,
30 the content of an unsaturated monocarboxylic acid monomer
(b} -derived carboxyl groups in the polymer (C) is too low
and, when the proportion of constituent unit (III) is less
than 1% by mass, the content of the unsaturated
monocarboxylic acid ester monomer (c)-derived substituents
35 in the polymer (C) is too low. 1In each case, any




“form like in the case. of

15 hence it is preferred that the content ratios of the él ﬁnﬁ‘t‘?@
(G -constituting constituent units be selected so that th ¢ 06 ot

m | 1iequival ents of carboxyl groups in the polymer (G may fall within
such r attaining a high level of dispersion retaining ability, in
parti cﬁ‘gg%mgg{:s is nmore preferable that the above- RERTFSRAE nunber of

m |l iequival ents of carboxyl groups be 0 to 0.7 neg/g, still nore
preferably O to 0.6 nmeq/g, further ypre preferably 0 to 0.5 neqg/g, in
particular 0 to 0.4 neq/g, nost preferably 0 to 0.2 nmeqg/g. 25 The
above-nentioned "nunber of mlliequivalents of carboxyl groups contained
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tuent uni ts nd, all car box be taken into

cont ai ni 2?%1 tJC u { &8
consi der y&ﬂ RERSY dInngreng  #he iudour lepo i d‘gll\]lé ¥nt s?8f car boxyl
groups. Hreponubiben af cﬁmsthtuaqmmra]ter(m oélabirdoxtyl 1009ups maes gram of the

abovgg ngafVE‘i'.‘L &H{?Qé%)u %ﬁ: %é”ié’e:% ’irlageté"ﬁlee%ﬁ:a bgedgsihg can be

determn not ove- nent one NONONETr - ased nmet hods of
cal cul at Foh™BEE &R &%)Prﬁé%@ﬂ?lhg‘qthée&él ghay Y dyoPashe Py mer whil e

‘taki Rg [ @ilr@féQQBﬂ.gﬁﬁcﬁi i@ st Bﬁaﬂ-old% B abhs§PUSEEN] imdiet prbéf&a@ﬂ@lboxyl groups
in the pQ r, e ve. po ca C y.. copol ynerizing a
nononer é‘%ﬁ&ﬁ?i B%a%?rh‘r’%r ?’gi aé“o(sée‘sgé'ﬁ??ﬁ?eb@bﬁ?t% te[ﬁﬁﬁtgh 4%n unsat ur at ed
(pol y) al dzehy mgsaycoﬂ'hetpmpm@nepf(a@stme@m pE oVl deslath®econsti t uent
15 uRigt (do hoo%”ﬁ arﬁ‘aé&“%%t Wi at &oh 4 r’c%%%rtbﬁﬁﬂiclé%'e@;u??é rto onmer (c),

whi ch provides the constituent unit uction
t her eof P®MEESFi Frll"ft‘%c?'%t &Yshess Fad H@dpﬁﬁﬁeﬁﬁ?l%d}?ﬁr iL§&Ss ’Flﬁn &fanpl e, using
a nmononeby hekel emat & \Wrasferanl dendddidsisothanadely mRbal syillal cohol or 20 a

Ilke unsat yra in lie f th noper 2 merizing the
Wi tﬁn ore n%%gfgkctﬂoléf nOt ﬂn'ﬁss i?}éaglen%e%yngass’p I?O(S% %)rga%?%glgm tiator
(vvhere néodsdgeg, thawfd ﬁbﬂ‘emﬁﬁngThhe‘SQtarbrﬂmmegltw(%hbh agst heE nononer (s)

copolymerdzabbist berayd Ny androf hﬂcﬁﬁfﬂiﬁa ifapsd Rp1imbe 29 5Q0 noles, on-
average, pref%rag!l.kyé(?nt% %)éogeb;\tromgss, tm%rte preferably 70 to 100%
by mass, relative to the polymer {C) as a whole.
In the above polymer (C), like in the polymer (A1),
it is necessary that the cconstituent unit (II) containing
25 the unsaturated monocarboxylic acid monomer (b)-derived
carboxyl group account for at least 1% by mass relative to
all constituent units and, further, it is preferred that
the number of milliequivalents of carboxyl groups contained
in each gram of polymer (C) as determined on the
30 unneutralized basis be 0.2 to 5.0 meg/g, hence it is
preferred that the content ratiosrof the polymer (C)-
constituting constituent units be selected so that the
- humber of milliequivalents of carboxyl groups in the
pdlymer {C) may £all within the above range. For attaining
35 a high level of dispersion-retaining ability, in particular,




resulting copolyner. Referring to the general formulas (1) _and %@% gi ven
her ei nabove, the nunber of carbon atons in RL in the oxya@QﬂFb’ 6roup R10
is suitably 2 to 18 but preferably 2 30 to 8, nore preferably 2 to 4. In
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| ess t haflgr%upHDé@nﬁHﬁi‘le ahl yh@%oly%%% t(béinaé d&elr!mlmeamsze tHeef erabl y not
| ess than_10 f an .15, nost erably not |ess

l, t
‘than 20. W&PEF%% %aﬁr& 'hfa%é%rﬁgg l?%thrs‘FrS‘rlB %H%nal?ﬁy'@ r‘l’ﬂge & red range may
be, for rewbepl ef ®iltloes0dyvaberts B0 catbokpl SBupESpen éﬂaﬁu ar 20 to 300.

|0 18 ABRMGmEENGER e OLRULS {PardR sRYRDC. £ld iEhny, 20 hydr ogen atom or &

hydr ocar o roup containin on atonms. The hydrocarbon group
cont ai ni H@nfl%e‘éoab%’&r EGﬁEEFb‘h% s theePat WY (é\lﬂrydr ocar bon group not

- havi ng( aI radi sﬂhc(_sl,)(;jmerrpbwﬁ@i e(mr)sahulrpbeﬁ?é)prr@ ) andyi Sostdilabl y an itl kyl
group (a tic. a group_or. alicyclic a rou ntarnrng to
30 car bor?né)ttgﬁﬁ %Erlrb énfg a]rl?Jf‘qu é%‘ﬁf:égﬂ?l}.b %r’ra? %ﬂ}% containing 6
- to 30 carthenahovesnersiicnedscongiidmentgnodp, (@n c@lrla,ybphérgm ayoup, a
phenylsal KJ‘HsatGF:Qiz'@d @ﬂ:a(z%km@w m%HBﬁéf ng@)ed lraheaaitgérp% or a

napht hyl up.. Wth the ingtrease in the nunber of carbon 30 atons in the
hydr ocar ﬁﬁﬁ}aﬁxy]ﬂfé"’rﬁ&%‘&%o?ﬂrtﬁttﬁuepﬁd‘%]a"se(sTIén&iefh%e‘éllfsrr%‘r sing ability
. decr easesan Theaefitdtesd niohe catisdref] ief aeaﬂbm@n@ﬁ@rqbl)n wevmﬁmaetmr s is a

hydr ocar %@%?iggﬁiéﬁr %f er gbé rb]by{y(i %%bFr%rgr r:gQJ: V\c/rir still

nore prefer icu ' o528 ere R2 is a
~ ‘hydr ogen tdeonpi Smﬁbstﬂlﬁr@fldrla@wmezo (FU] y52006 11mlted to the case

20 where it originates in the constituent unit (II) alone.
The above polymer (Al) can be produced by

copolymerizing a monomer component comprising, as essential
constituents, an unsaturated (poly)alkylene glycol ether
monomer {al), which provides the constituent unit (1), and

25 an unsaturated monocarboxylic acid monomer (b), which
provides the constituent unit (II). The method of
production thereof is not limited to this method but may
comprise, for example, using a monomer before alkylene
oxide addition, namely methallyl alcohol or a like

30 unsaturated alcohol, in lieu of monomer {(al),
copolymerizing the same with a monomer (b) in the presence
of a polymerization initiator (where necessary,
copolymerizing these monomers with a further monomer (s)
copolymerizable therewith) and, thereafter, causing 1 to

35 500 moles, on average, of an alkylene oxide to add to the




~ following. 15,1

WO 02/ 096823 PCT/JP02/ 05144 26 I n the above general fornmul 2@ éé) %gd (2),
the nunber of carbon atons in the al kenyl group represent By 2006
appropriately 2 to 8, preferably not less than 3 but not nore than 5.

Sui t abl al kenyl group containing 2 to 5 8 carhon atons are vinyl,

al lyl, ﬁ/gﬁ) /gsfsngal 3-butenyl, 3- nethyl-3-butenyl, 3- T’WIZ’EOW‘butenyl ,

2- et hyl - 3-butenyl, 2-nethyl-2-butenyl and 1, 1-di net hyl - 2- propenyl. Anong
them allyl, methallyl and 3-methybq3-butenyl are preferred. The

unsat urated (poly)al kyl ene glycol ether nononer 10 (al) represented by the
above general forrmula (1) and the wunsaturated (poly)alkylene glycol ether
nmonomer (EBpltiegresmmdtvegrby Ithdheboske gearareal, tbenpdbyne?) (Ctan be

produced da werﬁ%&;a&i BYdSoBYLyid18 YR §ahodBdI0¢enBbRentleSCri bed in the

\When t hé unsainur at ed poI%) al kyl ene glg/col et her nononer
(al), anFRPLESIRINAR §GERNELBM FINSHEUGRREr AN WSRHHFAT?D) | the nononers
(al') and (@2))eakybmeprydguoddetiyer cmusnag (allo SPichvpesvidesat | east one

al kyl gne i jNi 2 I unsat urated 20

2 oong Hl SenstPiAlO LRI (A S el A A R A Y O e

al Iyl al 6! mopekem| (b), whéehoprovddest Bk - eongfiittaent- ppit (II),

3|— Eelt hyl -aard?ulheﬁ:t:éaﬁirr]aQredths?b&%boacﬁﬁbgaclqQiste:i Eho'glbﬁei@r e,ncedof an -
al kaline ca st._suc S potassium OX or _sodi roxi de, or aci
cat al yst wgﬁc?ﬁ é’éo‘égyeosortgﬁ‘? EPP? {B’rqrﬁ:eu\éﬁt i(tflf)e‘t rgﬁﬁl%‘%ﬂﬂ’gof) Wen R2 is a
hydr ocar hoedgctiipn ciontraitnilagi fed:cdBEhisabbbmayt amepiriséhe above gener al

- formylga y r L.he reacting. ogenat ed
hyd;rg'gar E)C?r?Olgg%g?lm ng %o?gﬂgﬁb%%%%hgtg%a%uﬁ rglg ﬁllatﬁh%/]]?&'chl oride 30

with t he 3&I3rPE nerhpddhliontaiched sy eadbiehy CEUSENF08” nol es of at | east
one al kylanglexkdextdttal AHAGte tHe FRsutihgedddQmetQ an unsaturated

al cohol - in theTr:ilboa %vrég_t Qogi icgritgge gre ce of an.al kaline catal yst such
as sodi um hydro‘?(i e VeIBCRY W E &L a J%)dr]t?célr 88913”6?%up containing 1 to
30 20 JuloprR@d6iny\D LP/e396828a PRNHG2U66L /un A% c &hisonons bhnent t he above
generyal figyigula zclierit‘}%% FRBR RN %ns%%ghraeeggtﬁdm%ﬁmEﬁé%w&la

hal ogenat e(ilval ken I car bon at'ons Such as "allyl chloride

containing 3 to
or met hAYAE BAP ?Iae(av%i)tl‘ie?ﬁ%s"rrétsetﬂ PYn§he iR Fegsral nkF a5 addi ng 1

‘to 500 no{Xs aheatonsdtiuieaneuni Ky|He dextided Do ainnungautaeetB carbon
atoms to 9881?3';196 a%?ﬁ”ﬁ{!mor‘&eof“%yn' g %h% %G S3LR0P Qs such as
rpﬁeno, inthe p FHENAT KA 3

met hanol "0 | resénce o Ime 'cagal ySt~ such as sodi um
hydr oxi de{I5l} @peivrd ffgoanannerdrfatesh naeopattaxylic ester

20 monomer (c¢), wherein the :constituent units (I’), (II) and
(III) each accounts for not less than 1% by mass relative
to all constituent units but the constituent unit (I’)
accounts for not more than 50 mole percent relative to all
constituent units and the sum of the proportions of the

25 constituent units (II) and (III) is greater than the
proportion of the constituent unit (I’) on the mole ratio
basis. This polymer (A2) is the above polymer (C), wherein
the constituent unit (I) derived from an unsaturated
{polylalkylene glycol ether monomer {(al) in the polymer (C)

30 is the constituent unit (I’) derived from an unsaturated
(poly)alkylene glycol ether monomer (a2).

The number of milliequivalents of carboxyl groups
contained in each gram of pblymer (A2} (meqg/g) as
determined on the unneutralized basis and the preferred

35 . range thereof are the same as described for the polymer {(C).




10 nentioned in the above 2). In the production nethods 1) Sgdlé'éh when a
conpound containing an active hydrogen such as a saturat edVdy 9@ ot her
t han the above-nentioned unsaturated al cohol (for exanple, nethanol or

et hanol Q) {@#er exists in the 15 reaction system OQC'; 4aS| on of
addi ng an aI0 ene oxide to the unsaturated al cohol ﬁ% Sition which

contains a (poly)alkylene gl ycol not containing a radlcal pol yneri zabl e
substituent, nanmely a non-polynerizaple (poly)alkylene glycol (P) not
contai ning an al kenyl group 20 as a byproduct, can be obtained by using the
above active, hydrogen as a starting material, in addition to the main

product s EWF$aeEr a’f’éot}(epdﬁr)?)fﬁlrkw STbogiipent of hre modaRer (AA) and (a2)

On the oty Rhaﬁﬁ,tﬂenuhb@t@fé)lﬁb&t(p@!ﬂyﬂ&lﬁﬂbne?)g,ly&bDC@tm unr eact ed
al kyl ene %X|Ogne aga a 25 Ioge nyI orresagnds to a
non- pol yAeri°28bl (p]cﬁ ﬁ y@?%’ﬁ% agi%m yr10 803? nd®4h al kenyl

. group, adsorpberablin e clelyver aidis (pol y) al kyl ene glycol (P) as a
bypr oguct can ?ﬁe%cﬁ}élﬁu@ntfbﬁ@@%?}lyﬁ@?‘ ﬁd}'f gLy ”'@ ?{né‘ﬂ a polymer

obt ai ned g merization a nononer Ion containing the
unsat ur at PEEJ F?/;alﬁleegﬁ@ntdj%c‘&nsé:t%ﬁnﬁn%ﬁ' (t&‘le) cgpstHEendy oduced by
- the abovemitent! pnéer jreatl febmoan neidtirdted 2) po 1Y) a&)kylleﬁeoqﬂﬂrccpf eferred

ool " 5 el RGRLEE: ofah G BEESENd BYORAL bovddeNBHAD KOO V) &l kvl ene

gl ycol tarne ains a eas one erm nal
hydr ogen #szbh@m%llmenmm 0943 2dePETed HODMOBR44 28 when the

(|tool y:)oalt K}Bﬂstgﬁargta@q&l?r(d%aﬁb%xgli@cada)@h&ﬁbﬁ@? (), ymleremt@wl ng hydrogen
atons a (0] na CcO
(pol y) et h%ﬂ“éﬁé% ’otﬁyl(gné aﬁl‘?"&ﬁ F%Egn%% et %‘E JeBssof t he

(pol y) al kl;Haané%g]byamiss( Rjelaktiae nissl diyl usnagl‘méretr ummst lautut‘tga two active
hydrogen s218h LT Ql:cé\fnt§1 BOE ﬂg&% "anObo UFAL ur at ed
taine

(pol y) al kyl ene g yco et nononer or y using an
unsat ur at%ceaFcﬁwtk%tté’i ﬁllﬂagc‘b‘?ffé:léé‘leil@euhym ogdhiasP@lwdeesrting 10

En?); erizal . (A3 4Bi eh&agsovd @@1§vmbﬁcma)r Wﬁbgainolfl%é %nsﬁt@@i)ﬁﬂ@l kyl eneI gl yfol

i's sane,or,.tw,ce. a e ene co

et her nonSHer (Ei\ Je% Ve‘%/?f)om %l?%%a&fu&ra%ﬁé t( fl}()hagkkéﬁ é & % Lirat gdyl 5

(pol y) al letherenghgwet &tlerinnbhermrlyelr) (ale (:pdihe) ephgtiteentyl ycol al |yl

~ether, (n&ﬂw ]ehy '&@&@a%mﬂgﬁhﬂlgaeu%?sr 193 M%ﬁ&ﬁé!' {}%&1‘ ycol
propy

3- nethyl but enyl et her y) et hyl ene( pol ene ¢ al |yl
et her, E&(ﬂeﬁ) EPH?‘F%e(%?dI -y) propyl ene glycol nethallyl ether, 20

(pol w)oet hyl enefpsol nnpeapyirenel ol etivaldenes hyt - Srddidxeny roups
. contained in each gram of polymer {(A3) (meg/g) as
determined on the unneutralized basis and the preferred
range thereof are the same as described for the polymer
(A1) . Further, in the preferred embodiment of the polymer
25 (A3), the polymer (A3) is preferably the polymer (A2}, and
nore preferably the polymer (C), wherein the R? of the
- unsaturated (poly)alkylene glycol ether monomer (a2} is a
hydrogen atom.
The above-mentioned polymer (G) is a polymer
30 comprising, as essential constituent units, the constituent
unit (I’) derived from an unsaturated (poly)alkylene glycol
ether monomer (a2} represented by the above general formula
(2) and the constituent unit (III) derived from an |
unsaturated monocarboxylic acid ester monomer (c).
35 In the above polymer (G}, it is necessary that the




et her, (poly)ethylene(poly)butylene glycol allyl ether, '

(pol y) et hyl ene(pol y) butyl ene glycol nethallyl ether and 20 July 2006

(pol y) et hyl ene( pol y) butyl ene glycol 3-nethyl-3-butenyl ether. In the
practi present invention, one or 25 nore of S5 can be used as
nnnoneq% %EFk for providing the constituent unit F%S Y¥%ed for use as
t he above unsaturated (poly)alkylene glycol ether nononer (a2) are

met hoxy( pol y) et hyl ene glycol allyl gther, 30 nethoxy(poly)ethylene glycol
nmet hal Iyl ether, nethoxy(poly)ethylene glycol 3-nethyl-3-butenyl ether,
nethoxy(poly)ethylene(poly ropyl ene glycol allyl ether,

met hoxy ( FEMPEECRAST e iEidE | %E}oﬂﬁl elddI SI paeh agehuitl fprezthekeast

rre: onyg mﬁl Biehbys eﬂﬂ%a&@kr)éi EdSOzi)JIYl %sghxﬁﬁhg gurgaaimlna?m@ét woz?%gagtz ger )

met hoxy( po ene(.pol en co ul _
PCT/JPOZ/':@@)I%&EEéméILF it ?‘g g‘iFBFﬁo%§’¥(B8Fy1T°]é‘? a@ngg(’bcev;}t%) but yl ene

- gl ycol u&ﬂh&hkytekﬂﬁmﬂe andahbtmmmyﬂmmbytethytﬁneWhemymﬁwtyIene gl ycol

- 3- et hyl By £ n ed above for

t he u%sagﬁr Sﬂéﬁ r%% Eerne ycoFLQ t(PIE;& &gggﬁérgﬁ *ﬂa gnesented by

the geném%ﬂsrf Pﬁum%ﬁ%ﬁﬁfatﬁﬁ @é&ﬂﬂ@éeoﬁlY¢Ri[ﬁﬂ§§én@°nqm@FEntlon one or
mor e of t(fwsed@anvém d152d kgSei® NFRIK EhnteAR) id AhePpOYiMENg(d)he constituent

it (I t ad i .10 th
polymer (8 ) 3ndop ot iter eSS TERER T PRI Bt [SegRt Suerdt BHE i nventi on,
two or rnﬁiildnmanb¢%8(tﬂap dbfhemass,i fhet hesabarateddi ti on nunber m of nol es
of aaooxm@n%xhgﬁsxgiwraaea@s@@r LfﬁﬁﬁljmeQ* ?erbaé!&t‘;e@ §a§b$,ttsﬁlwsat ur at ed

(pon)aI Iene ? é et her nmopnoner ) represente 15 gener al
fornul a (Bl Ciilng b‘F‘g‘t&n@ &Bn‘ﬁ}?%éftq]é’ﬁ@rof(e'iv\bs tRhdREr ss? dhetdiffering in m
by not | a3s pbhbapmdd cdqmaafprammqe(ﬁﬂ@fehﬁﬁgciénﬁndXﬁpﬁekléﬁss t han 20) and

conblnatl h I n S dlffer in the nmean addition
nunber é% 185 é é%%UR: Iess h§ggi5 éﬁp%p P@ra%ﬁy differing in mby not
| ess thanlr@@)turﬁéﬁﬁio 1Yéﬁél<1ﬁb¢ne ABl vicedartBer Heonamegedadf ¥a dowo be
conbiiged,ir R 1yﬁ@ﬁma{1ﬁ$1w9,0{talm&mrtaﬁel ) 9P Q1R B RAG Akl ti on nunmber m

of noles is 40t nomer (al) whose mis to, 4 with the
dlfferené§ﬁ1 E@‘ﬁﬁiﬁbglﬁgggl %@ kggab?%ﬁ%ﬁﬁﬁlﬁtﬁopnl t han 20) and
t he corrblynahdsm bhaa thepappor{adn oﬁh@sﬁsnﬁ’a]memddjmltomlhurﬁmemd’a of noles is

20 10" S0Adsgu OB, (SLLPGNA RIS dooa?D LTetbee dlfderence in m

bei ng not I ess I'y""'not |"ess are appropriate. It
i s possi Bk teotbgep@%té@ﬁbPﬁaﬁiqftﬁ’Fl(ﬁleﬂﬁDu@%t rrbTr’é ASnbaEtsrgdal ) differing

in the rrRabeaddttioss nabelsMpindsy es1atias @xyAlKEbese BIHP(S)

units, the proportion is preferably not less than 5% by
mass, more preferably not less than 10% by mass, still more
preferably not less than 20% by mass, in particular not
less than 40% by mass. -The proportion of constituent unit

25 (I1II) is required to be not less than 1% by mass relative B
to all constituent units but is preferably not less than 2%
by mass, more preferably not less than 5% by mass, still
more preferably not less than 10% by mass, in particular
not less than 20% by mass. The total content (% by mass)

30 . of the constituent units (I’) and (III) in the polymer (G)
is preferably 50 to 100% by mass, more preferably 70 to
100% by mass, of the polymer (G) as a whole.

The above polymer (G} is a polymer comprising the

constituent units (I’) and (III) as essential constituent

35 units, and may comprise a further copolymerizable monomer-




in each of the polyners (Al) and (C) or to use the above nmononer
differing in the nean addition nunber mof noles of an ox%ﬂwyﬂ@%
group(s) fromone polymer to another. 35 In the case of the cenent

adm xtug, .:q g%ﬁ?» to (5) ofthe 20 July 2006 WD 02/096823 PCT/JPOZ/ 05144 30
present VPRY on conprising respectively, as essent PaFPP0¥8H&t it uents, the
two kinds of polyner, (2) polynmer (A2) and polynmer (B2), (3) polyner (A3)
and polyner (B3), (4) polynmer (A3),and polymer (B4), or (5) polynmer (Q
and 5 polyner (B5), two or nore nononers (a2) differing in the nmean

addi tion nunber n of noles of an oxyal kyl ene group can be used in

conbi nat idarixedt hensiistutemtausdt (polydidisky | Brese cghgtbtuastthemigsnoner (a2)

representgfl thy beyﬂ&ne(@}l eaEﬁrﬂw acc(n@rls§ue>ﬁ§@ﬁgqféesﬁeei)é§a&f ons of two

nmononers 10 (a2 dlffel‘ln%ln n not | ess (preferably differing
in n by ndfo PESEOFR TP andTlt‘?ﬁ?d?%&tl bhe rlymeRy d&) gfe¥ore nononers (a2)
di fferi ngedmprtise ma@&rt&d(ylt gebuprewitediningf chystictuengsanibain 10 (preferably

~differd ngadcﬂtrlon % o Nle IceéigatllgﬁﬁngOdnf‘gsog\logeaﬁlo@%t)I IRy regards t he 15

ranges of n conbi née sane’r s as ¢ above for min
the case Qﬁrbtoﬁéflcéﬁ@m epaFRARRE QQQSfart@enﬁppmﬂpﬁﬂaa’t ®e theis possible to

'UZS ? Comdh%%tlftﬁﬁn@fuﬁﬂ@ @) fa@fﬁvéa)rﬁlra?r an(@ddatdirdaften ng in L hef ”fﬁn
addi tion nunber a a ene in_ e o e
‘pol yner s %8 ?Ox{’%ﬁ %&SP@?OWI‘“ Q}IUSé h&® %H&é“pe&?%nl}%?s fiffering in
t he mean @E{h:iwteldoﬁrotmrﬂzemmatbhrabé@sdmfamnxgkyaldqalcbnenogenupe()s) from one
pol yrw % aarglgttﬁg% cfftﬁ:f HAS3 u&gﬁ%%ﬂgc%pgxyl ic acid

nonone pr OVI e cons 1 tue
(et h) acryl ic 5&?1%%%9 ?ﬁu‘éh%)@feéleflédl%‘f@td@ﬁyl i€ &®id, methacrylic

~acid and ;ﬁj’eﬂe@‘@bd €5 ], t RN uhiB B o Ve aﬁtnl@qh@baﬁéﬂﬂs'ls: ofdbuab@fm metal salts,
ese ro

|t
221;8{];/:]72}?82&‘]@%1 ?Entam% %%h%@‘/eorts t?‘ﬁe?ﬂ?‘é%r%ﬂllyg‘eﬁcl(g atitl salts
t her eof 3ietarainedcompridfennpgut Fabl zad rk@ﬁesobetme@eon@nmﬁefgr(b) may be
used 4g qQIRINALT 0F. pf&ér%dthﬁﬂeﬂ% (Qnken C%-at:l(céz)of th83), and (G,

however, |t IS preferre hat the nononer b) used provi de the
“consti t ueMtL g (] T9oRtitiitdny censhituent Hnshs P& Felechedet? as an
- essent i altinghiet nember IE Tie luagai vilaired 6BNOSEFRONY lgreupei th est er nononer

Const vuaile EtEmeY 0GB RaE IR R 40 LB AR G I

unsat ur at@dllGﬂ?Dﬁgﬁal bk ydiispezsiion am:taammnohwlitw,all@onglrtlwharer ably an
esterdd i cat 1i@NmBEeAed rdR1vednh £ oM LHREDhBRE VAL Fer of

milliequivalents of carboxyl groups be 0 to 0.7 meqg/q,
still more preferably 0 to 0.6 meq/q, further more
preferably 0 to 0.5 meq/g, in particular 0 to 0.4 meqg/qg,
most preferably 0 to 0.2 meq/g.

25 The above-mentioned “number of milliequivalents of
carboxyl groups contained in each gram of polymer (G)
(meq/g) as determined on the unneutralized basis” is
intended to include the case where the polymer (G} is in a
salt form, like in the case of polymer (Al), and the

30 methods of calculation for the acid form and salt form are
the same as mentioned above for the polymer (Al). The
polymer (G) may comprise, as the carboxyl group-containing
constituent unit, any of the constituent unit (II) derived
from an unsaturated monocarboxylic acid monomer (b}, the

35 constituent unit (V) derived from an unsaturated




5 nononer, nanely acrylic acid, nethacrylic acid or crotoni aC| d, used as
t he unsaturated nonocarboxylic acid, and a nonohydric al c@ﬂeﬁl Yzl%‘fie
specifically, the (poly)alkylene egcoI nono( et h)acrylic acid ester

nononer capabl e of providing the constituent; unit represented by
the 10 ‘3’%’%8968’§ner al formula (3) or a hydrophobic un%’&irdé“&vé‘d

nonocar boxylic acid ester nononer (f) capable of providing the constituent
unit (VlI) represented by the generak, fornula (4) is preferred as the
unsat ur at ed nonocar boxylic acid ester nononer (c). The nononer (c)
providing the 15 constituent unit (Il11) may conprise one single species or
two or notiecagbosutic sqmebineszomernw)timdedthbnvearhqutlhgrp@-yrrer (Q, in

particul gt tfafl‘ﬁlﬁ&”c.séﬂééﬁ%ntu{?ﬁité' ! 'nh QE X&%Ji ﬁ% Qsé\}e”rat ed

" nbnocar boxorﬁ ic aclrd ester nononer es an acrylic acid
.20 ester ‘iﬁ)l’?@nﬁﬁk%rmﬂ‘éﬁ C@é‘ﬁéﬂﬁﬁﬁéﬁfﬁn i Faé§uh41t3é’§lsé#ﬁ almb%lbr?sftl t uent

unit. Thutsultlaqwﬁgpéwsato&dcaen@ﬁ;axtgm)ablsc B Gudskerofiononer (c), which

I I
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conprise, as an ess(sntl arﬁ?ﬁronstl uent  unit, a (poly).al kgl ene gl ycol
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July 2006 ][]10968 PCT/JPOZ/O 2 easgnﬁias ngtl tuent unit. Wen
the (pol ﬁ%ﬁ%l"@ ﬁo(ﬁ%t‘?ﬁ%@iﬁﬁ atP-y teRBnomer (d), which
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(c), provi des t he constituént er of carbon
at ons coﬁ'ﬁ%oﬁ@é |(ﬁ) t H&ighy arpyidee HrogenrEdtuant HnitgHddé) general fornul a

(3) I's apmopkitabel ¥t %ﬁdﬂula&lbhtth@fé%ffe&%thtZlilﬁht?ad wer eugleferably 2 to
. In the Ct?xgﬁ] f,10 adducts of wo Qr k%l ene oxides arbitrarily

sel ected ™% a%t?ﬂﬂpéﬁgew Fe e"ﬁffg’gﬁr eHat %% BE°BUEY I ene oxi de,
styrene ddfdeeanikyhend idd det hddibiten ,omamediyt hothaelylbelankol ofr t he random
 DlLocleo al4 aninal [Rgacie Ade 12001 | O ARGSor LAe LiARAY SagPner al for il 2

"~ (3), the nean addition nunbe an ox;ilal kyl ene group(s) is
“appropri aqqgcx}yyef:ézmg the same with a monomer (c) in the presence

of a polymerization initiator {where necessary,
copolymerizing these monomers with a further monomer(s)
copolymerizable therewith) and, thereafter, causing 1 to

25 500 moles, on average, of an alkylene oxide to add to the
resulting copolymer.

Referring to the general formulas (1) and (2} given
hereinabove, the number of carbon atoms in R! in the
oxyalkylene group RO is sultably 2 to 18 but preferably 2

30 to 8, more preferably 2 to 4. In the case of alkylene
oxide adducts derived from two or more species optionally
selected from among ethylene oxide, propylene oxide,
butylene oxide, styrene oxide and the like, the mode of
addition may be of the random, block and/or alternating

35 type, for instance. For securing a balance between the




500 but is preferably 1 to 300, nore preferably 1 to 200, still nore
preferably 1 to 100, in particular 1 to 50. As this nean 89&P1ﬁ’|2(996nunber
of noles increases, the copolynerizability with the unsaturated

(pol y)qgv 20 gl ycol ether nonomer (al) which pr vi de he constituent
unit (I 526)%'&{8 unsat urated (poly)al kylene glycol Qymowﬁsd% r (a2) which

provi des the constituent unit (1'), tends to decrease. Furthernore, in the
above general fornula (3), R6 may £ a hydrogen atom or a hydrocarbon 25
group containing 1 to 30 carbon atons. Appropriate as the hydrocarbon
group containing 1 to 30 carbon atons are those specifically nentioned
her ei nabbyereRibk¥dity rodRydigiphedicihpneleris prethyxkdpieli Ehey increases

and the dikgReksidik g%la'uE t¥mSleeRa% 88 eﬁyétteylle%r §85& idk e nunber of

carbon 30 atogs % drocar.bon rouE unber ‘of carbon atons in
t he hydr 6E5FD hajgr‘?ﬂﬂ? FE%?%E'er’ﬁ%EI‘ 63 Y%t rlengr 9bPYP 1 to 22, nore

pr ef er abpyefetabllyB, acs:buhtm@rﬁrplae:f eeabtyscl Mode p2rcemt patiecul ar 1 to 5.

When he yl.e Y& acrylic acid 35 ester nononer
(d), !—, %gelr%%/@d% E!tt Egag%ns uen UI’IIF% V) 20 July 2006 WD 02/096823

PCT/JPOZ/ 051441133:heeebe§enqwr@} tfﬁémubesfetlgeﬁ@ﬂalwtorﬁhﬂ #e@B), is used as

t he unsatu#atesh rmﬂmebﬁxaﬁdm 3l ﬁtoeetsetsfrmtya gléﬁé ddupsPvi de the
consti tuent uni t suite 4)(%_ use as the nonomer

(d): hydf yﬁ?%? afﬁ%?h¥a%?%d§?ems‘a? oﬁ‘ﬁ?ﬂga YR8 case where, in
t he abownamgensreaf modesutlecXsdse,p the thdn@btﬁﬁlucsta by drhegen aton) such as

hydr e¥y eLBY bmé FESHDAGEY! BLEds h:)(adrd%)_‘BéQ Coﬁr(cfée‘tﬂ a&I éantsel nd hydroxybutyl

(et h) acrél ate; var]ous po yal kyl ene nono acry at es
(correspé di-hbY tePIES TRedeEERASher Bhen rF}terYeeéEB% wwertéﬁ formula (3), pis
-not | esgopbapmer onbiRbtysténdy dioodeBrasod) Puehebsolngl Yakhyaese gl ycol

t | at I | th d
ol ybuty PeRe s r S o Z B P e A Er S P L cbot T By AN kot Ty ) al Kyl ene
gl ycol 18ognpYekeradar ppht keSS dianad Onethparticiypet ol dressgl ycol

monog et khagr yb atx@osacngra?ét%w %%'tY)L@EQchﬁé‘@(W| yRREQRNhene gl ycol
nono( et h acr%I ate; and the |ike al kyl ene; gl ycol

mono( net A& §T§ cn%lnﬂ’reegltl%rt 3rPt?nor'r”éli’e (I%Beqeé’rﬁéeéanqehé“aﬁop mer (G, in
parti cul :fb,r eXénpief @r abl gocompricsesoa (poty)mlckyliento Boxolbrnonoacrylic
acid estg an g&r-derived constituent unit as an essential constituent
unit. Swta e aS the nononer which provides §uch constituent unit are
hydr oxyal kyl aEt yihet @épove cernazddodarngla ol 2)he ReaBay Weeeéthén 2 he above

genepgl a§dt@@@mlétcﬁz{3br B hfdxloc%&%o grBépaétﬂat%@n@aehmso gohydrogen atom
such as %gﬁoe)t(é/gnttshyl Tl'?é:r ydrocarbon groug%%%eglnlng 1 to 30 '
carbon atoms is preferably a hydrocarbon group not having a
radical-polymerizable unsaturated bond and is suitably an
alkyl group (aliphatic alkyl group or alicyclic alkyl '
25 group) containing 1 to 30 carbon atoms or a benzene ring-
‘containing aromatic group containing 6 to 30 carbon atoms
such as a phenyl group, an alkylphenyl group, a phenylalkyl
group, an {alkyl)phenyl-substituted phenyl group or a
naphthyl group. With the increase in the number of carbon
30 atoms in the hydrocarbon group, the hydrophobicity
| increases and the dispersing ability decreases. Therefore,
the number of carbon atoms in R? when this is a hydrocarbon
- group is preferably 1 to 22, more preferably 1 to 18, still
more preferably 1 to 12, in particular 1 to 4. The case.
- 35 where R? is a hydrogen atom is most preferred.




acrylate and 2-hydroxybutyl acryl ate; various pol yal kyl ene |
nonoacryl ates (corresponding to the case where, in the ab393m§3§@§a
formul a (3) pis not less than 2 and R3, 30 R4 and R6 each is a hydrogen
at onm ol yet hyl ene gl ycol nonoacryl ate, pol 0 ene glyco
nnnoacrypa?@?dﬁd pol ybut yl ene gl ycol nonoacryl ate; éﬁ M&%@? 18ts

al koxy(pol y) al kyl ene gl ycol nonoacryl ates (corresponding to the case
where, in the above general fornulasg3), R3 and R 35 each is a hydrogen
atomand R6 is a hydrocarbon group 20 July 2006 WD 02/096823

PCT/ JP02/ 05144 34 containing 1 to 30 carbon atons) such as

met hoxy( pol y) efhytksaabgivec genepnbamryivdee &hd and (2), the number

met hoxy ( pst Yaebby! @lftﬁt(§(1|nY):HéOQYk @rﬁﬁﬁlr%&%haﬁ .y When the

hydr ophobi ¢ unsat no ocar%? ic acld ester m)norrer (f), which

provi des 3RS @5ﬁ§g?f¥|§ntt° rt P 1?J1=,Vp|n@§e?'|?%‘izl A RePBbRRE gener al

formul a (MDre ithansed &sitslhke uma:lher aﬂ.ednymmapbaaﬂytamﬁcg d &st er nononer

(c) tg p§ r%%ntgﬁf‘or&o%sﬁe' ViRDL, W 1! bbn Jc:f nqif tgl‘?gfr - formla (4)
BiHING '1te 3 '@ ors.

may be a hydrocar rou car Sui t abl e as

“‘the hydr d%%*‘ﬂéﬁg?‘é’é@“l@on@amﬁthbl %h@%@%a?ﬁ@ﬁi@tloﬁsb‘at@lﬁhose
ﬁpgmflh Cgﬂ-ln}étm@ﬂlt-E%\ﬂfér@b.Oﬁﬁd ﬂ?i-ecﬂimélglyﬂ.OZEQr%ﬁ% ; dﬂ:@aﬂyafheni heth

ydr opho y r abi |'i ecreases as the

i ncrease Allclytlhe ﬁ%@ﬁ’ ?ag ?lﬁ}:t\gd%g_% arﬁfdr"Eé&PBﬁ 15 group, the
nunber of car b@heammm:urnteﬁe(mlcﬁr @déﬂyﬂenequuqml etpeeseoriattrby R9 is
P el QoAb pah t@pfesed i bif ehe' Ave b geaj!Sf Shlls (P enprgierably 1 to

12, nost refera % |c unsaturate nonocar boxyl i c
acid 20 AORO I RLERARR: PrYsH dé§ ShAUWESE taght unit (V1)
r epr esentesprigehbed abovuhegabeval gdrayrall aohﬂﬂlalﬁ)usednaﬁe the unsaturated

LT ORI

( met h)acrﬁbﬂsékrébeQSllsm &olpevimd. (neth)acryl ate, et hyl (rret h)acryl at e,
propyls (et h) ﬁﬁéﬂ' @ﬁee unBHEYEa &8t (DA xhﬁ&fen@%whoﬁnsém@cr ylate and

cycl ohexyl t afry at e; 2a,nd aromati c acrﬁ ates such as phenoxy
(met h) acr'$f and berfAd R( et iﬁé’é’WPgﬁ’é aqi@f ety thg 98PR4% pol ymer (G, in
parti cul afrqrmnﬂan 2he tt@mbyidmepklotn]q whslat 82 ateth rmngeaﬁ@@ewlhlp acid ester

nononer OELI%S(%Ingc Fzgl 5d mgiegrg{:eé{ elogastaagng mteln%u ,nit derived from

a hydroph est er- mononer as essen constltuent uni t
is conpr |G§§H'-31Réﬂér¥ |tr$g 1@ocarb%rﬁﬁmfrs tehpeh ‘%ﬂcﬂn @@§athéa%ﬂﬂ)ve constit uent

-uni t ,20al kaaco%laﬁwiraj%sl ﬁQk Pgﬂh cbﬁtaﬂeuﬁg?l%etwgreaﬁio@nd Re in the

20 July ZQC%(ISIIS \égcgzéspga hoIP2 me allyl alcohol, 3-methyl-3-
buten-1-0l, 3—methyl—2—buten— -0l or 2-methyl-2-buten-1l-ol,
in the presence of an alkaline catalyst such as potassium
hydroxide or sodium hydroxide, or acid catalyst such as

25 Dboron trifluoride or tin tetrachloride.
2) When R? is a hydrocarbon group containing 1 to 30
carbon atoms in the above general formula (2), the monomers -
can be obtained by reacting a halogenated hydrocarbon
containing 1 to 30 carbon atoms such as methyl chloride

30 with the resulting compound obtained by adding 1 to 500
moles of at least one alkylene oxide containing 2 to 18
carbon atoms to an unsaturated alcohol in the above method,
in the presence of an alkaline catalyst such as sodium
hydroxidé.

35 3) When R? is a hydrocarbon group containing 1 to 30




35 general fornmula (4) are hydrogen atons and RO is an al k§ r%ﬁg
containing 1 to 30 carbon atons, nore preferably 1 to 9yt ons,
still nmore preferably 1 to 18 car bon atons, in particul ar 1 to 12 carbon
at ons, ferably 1 to 4 5 carbon atons, are pr Ir Suited for use
as the %@%’gﬁgél kyl acryl ates are nethyl acryl ate, ?ﬁ@ "2’3?‘?/1 ate, propyl
acrylate and butyl acrylate. In producing the above polyners (A), (O,
(A2), (A3), and (G, an unsaturategddi carboxylic acid nononmer (e) which
10 provides the constituent unit (V) and/or a nonomer (g) which provides
the constituent unit (VIl) can be used in addition to the nononers

“provi di ngcadhenegtems il theopbeve wgenenadi formela t G0l e ths mérongysat ur at ed

di car boxy&arpberﬂtMy rédct g aV\AHa(lBgBﬁQHédjeaSl}JeB?lconSt'tuent unit (V)
are maleic .acid CBOI’II c.acid, fumaric acid, nmetal salts, ammbnium
Df

salts anacoa%aﬁglg%l CRERRE AP FUCReRS a]n]BH]eF 1gRkg%Ir9Te and
~ci traconinetiaiyghi clelcasdehelahh'g/lmb el tiher eefipowad b taivesd byal ei ¢ acid or

h e | IRIAR 20¢b 2dRAkE 88 WIS bR PLAL IR llgse onoers (e

may be use i nati on. The nononer
(g), whi c‘FP%aéWH‘ész ttma la‘@b@@éb%rﬂﬁ%&o epnat¢ehpdnoryphengl/ | ), is a

' 'm)nomer Qidiﬂ;ralhli]ﬁdjl 1 he 30REEBES a(L&Jn)s tsechf ds it reepal Mﬁ%he&ﬂﬁ' e with the
Sui t abl e_as esters and

oth hal
gl eg ers Jc}}e) ?Hr??%rfﬁ%r? ataﬁrﬁ{’%%ﬁd} é"ra%gEW{ gglb"& g’s %BH"O%rs such as
mal ei c admﬂromblet cimritheddi f€eréntrardthodafiran theaaethodaci d and citraconic

aci dloanqneq,ltqggghsmqg{g%bgbggz)l to 30 carbon atons; half am des and
di ami des 30 derived from the above-nenti oned unsaturated dicarboxylic acid

mononer s andPatReRT AHHEPR REEROED Yo 38ar Bbn Whehe® COoRBPEN®st ers and
diesters dﬂi’ﬂa\iﬁdntﬁrmnatd’tﬁvabby@rdi’@iﬁ is¥d®das U Sed liratted dL@ca{dloxyl ic acid
nonomer s a ( y. y oIs Wmch ane, . d ucts of to 500 35
nol es of ogéril]%é:l Eé%llén@%oxal}bg’k’? *ﬂ con a| n| naajz_mf tel% acl ? g% PSul y 2006 WO
02/ 096823 ¥EPLePOR¢ U 36 atbasolli Or wAtenbexishredn bhed al cohol s or

am nes haldctigat ﬁ&é{ﬂ%nd'tﬁg §ESa SR %?da&fiﬁ'f@ the ARQYEn B i hed
unsat ur at ed gl&car bo%m ac gg‘{gorrers and gcol S .containing 2 to 18
LY

carbon at'¢hdPSr UpBE 0l% cognpﬁm. o el GERE2 TS 2 t 0 500 ol es
of an al kmcdryeamkyna(e;)gly\motlhnstlodfbrgiagmdhg, ahﬁédlcaﬂj—des derived from

mal eam d| t ns or

pol yal kyl eng&legll fegé%g% §u§$€ Zﬂ #18515 ﬁ%&%‘l !(Lag of an al kyl ene
oxi de(s) (/qulif)%éhl%fll%/&ilﬁd( OB vyt Ksﬂnénéngwoem allkeay i n@¥emcryl at es such
as . tao etdwy lePepebdESt, can be cbtained by using the above active

hydrogen as a starting material, in addition to the main

products unsaturated (poly)alkylene glycol ether monomer
(al) and (a2). On the other hand, in the production method
3}, since an unreacted alkylene oxide adducts with a

25 halogenated alkenyl corresponds to a non-polymerizable
(poly)alkylene glycol (P) not containing an alkenyl group,
‘a composition which contains (poly)alkylene glycol (P) as. a
byproduct can be obtained. A cement admixture comprising a
polymer obtained by copolymerization of a monomer

30 composition containing the unsaturated (poly)alkylene
glycol ether monomer (al) or (a2} produced by the above~
mentioned production method 1), 2}, or 3), is one
preferred mode in the practice of the present invention.
Although the (poly)alkylene glycol (P) obtained as a

35 - byproduct contains at least one terminal hydrogen atom,




di (nmeth)acryl ate, (poly)ethylene glycol di(neth)acrylate, 5 I{pr yl ene

gl ycol di(nmeth)acrylate and (poly)ethyl ene egcoI-(pon)p? 39 gl ycol
di(neth)acrylate mul ti functional (meth)acrylates such as hexanedi ol 15

di (et Cl trimethyl ol propane tri(meth)acryl ate and

trlnetﬂ§?ﬁ?%%% ane di (meth)acrylate; (poly)al kyl ene GCHIWRNSIAS mal eat es such
as triethylene glycol dinmaleate and polyethylene glycol dinaleate;
unsaturated sulfonic acids and nongyalent netal salts, divalent netal
salts, amonium 20 salts and organic am ne salts thereof, for exanple

vi nyl sul fonates, (neth) allylsulfonates, 2 (nmeth) acryl oxyethyl sul fonates,
3- (et h)wiwny ftbey ppobyl slikvilenat @sycd- Gﬁ&th;aarukd&yaZkylene

hydr oxy proRyloskbRBaleing hynBLil AloHoxY Bo RBIBY !t SU' f ophenyl

E et her, 3-(neth)acryl oxy-2- roxypropy oxysu fo enzoates, 4- (neth)

acryl oxylﬁﬁag?lpéﬁf ohBP LY et(}ﬁ‘éteﬁ)? at¥sala®irdonet hyl sul f onat es, (rret h)
acryl am dqmtﬂyyleiihyi@ﬂi’@tpﬁﬂy)Zwrﬁpiribﬁiepl’g(l@'&BQ$ utﬁ@mdzec&Qaacwellght

th d d d f
t(Jnn;at &?g{%ﬂd%ﬁgngeow ﬁre% c?’gg and hgém‘g%) Yaluﬁ' eRr I ‘\f/[eif%r ggmcar bon
‘atons, folonsedmpne tmt&gﬂl(vﬁehmiﬂmqgﬂ @m desterming ma@ﬁanabgsuch as

styrene, 1dghdet lﬁﬁhﬁtfﬂﬁa&n%f YlhBXfﬁPAﬂé%f‘Qp@@g 91»%&2@/ 39 823 A C}%ﬂjggg%gh?

nono( met h acryla such
37 but ané%ﬂ (C'le 8{353“16‘:‘% HF&H%&%I““%H&SE‘F@ h)acryl ate and
1, 6- hexaraeld:lodnlolrmnntamtm:)gﬁ@myl atetve diyelmegeﬁum Asthutadgene, isoprene,

2- met,hy | di ted amd h
2 Mo sl B e, 8025 S oS b e opriogd urat ed am des suc
and N, I\I-dﬁR?étYhy?llll‘Hb%ll*e SHFodnil Bk lsm@terat@weﬂmelc@ﬁp&ﬁidsn uch as

(et h) acruﬂsamu&atéa Al v) a1kl eroagTPHoaneb Akt GhorttiRat YE 8] eg- esters such as
vi nyl ﬁEt qte and vinyl propionate; unsaturated am nes such as 10

am noet hy et h) acryl at e, net hyl am noet hyl (neth)acryl ate,
di met hyl am noeﬁhfytecé nl%:tm)laer pbathy adovet hpsamred@mdopyl (net h)acryl ate,

i butag anisnagh k(RS ANl BtfeAlbnokleny Ry | 10 SpodiYERKh GO oS such

as divin benzene yanur at es_suc S|onane 15

derivati \/:'Q§/C‘§’ doRLh¥l ‘?ﬁﬂ%l rreehyi %‘Phﬂ)@é‘ﬁeﬁﬂk}ﬁ?ﬂr aﬁ*ﬁ%ﬁﬂ%aﬁ’f}éﬁ% acid,
pol ydi met {pd1si) bexgme@em gl@@roapyl-@@ﬁmmmlteam OEtﬂaeﬁkQ' d,

oyl e s EOREi Al Bpbonpe TR SR e P )

pol ydi met h:;nly) E@hahene(!pqdwdpybpslm wlar:e)l, methallyl ether,

pol ydigmet {hd1%) kexgnend &I B¥bp 1 &R RAGKL a88)ethy1-3-butenyl
ether, {(poly)ethylene(poly)butylene glycol allyl ether,
{poly)ethylene (poly)butylene glycol methallyl ether and
{poly) ethylene (poly)butylene glycol 3-methyl-3-butenyl
ether., In the practice of the present invention, one or

25 -'more of these can be used as monomer(s) (al) for providing
the constituent unit (I).

Suited for use as the above unsaturated
(poly)alkylene glycol ether monomer (a2) are
methoxy (poly)ethylene glycol allyl ether,

30 methoxy(poly)ethylene glycol methallyl ether,
methoxy (poly) ethylene glycol 3-methyl-3-butenyl ether,
methoxy (poly)ethylene (poly)propylene glycol allyl ether,
methoxy (poly)ethylene (poly)propylene glycol methallyl ether,
methoxy (poly)ethylene (poly)propylene glycol 3-methyl-3-

-~ '35  Dbutenyl ether, methoxy(poly}ethylene (poly)butylene glycol




pol ydi met hyl si | oxane- bi s(I - propyl -3-acryl ate) and

pol ydi met hyl si | oxane- bi s(1- propyl - 3-net hacryl ate) These n‘&QJB]é(%Q%d singly
or tvvo or nore of them nmay be used 25 conbi nedly. The above polynmers (Bl),
(B2), mm and (B5) are oxyal kyl ene group- or 80| ox al kyl ene group-
and ca oxy roup-containing polyners. These may b& 0144 ngly or two
or nore of them nmay be used conbinedly. 30 Further, in th| s description,
polymer (B) neans all of the polynmgy (Bl), (B2), (B3), (B4) and (B5). The
above polyner (B) is a polyner other than the correspondi ng polyner (A)
and polynmer (G in the cenent adm xture. Nanmely, the polymer (Bl) is a

pol ymer @lAgd @Bhehamethexpddylwrettaileneripobe) mEnEeneaghyoture (1), the 20

 July 200%&@19;1@@&asaﬁﬁéa%zﬁ@%%)%ﬁhg%w@ 147heyPerte POI YITBT OF her

t han the pol yper e cerfent adm x e polynmer (B3) is a
pol ymer 9J¥REL ?ﬂé%ﬂt%?*pé}l Ayl (%deéyen:nlﬂhéd%m tediPkture (3), the

pol ymer (B&pousda rﬁmityjmédohlhwe tian ﬂhtéeuﬁehmﬁrte(d%% 5in thehcemelnt
adm xtgur 5) ner__ot he an e pol yner
(G 1B Reetin BT S P bl RELY TR 805 o 100 s

pol yoxyaldepesad fpwoupa (Whi cHn $hegnpessbhee aﬂf $heupresent el ement of the
pol ymer (la)ven%%@r CorfX Yol iﬁbﬁ@r@f HHUYRS cﬁﬁnb@hﬁ%éw a% hendBe£pd)bon atoms, or

pol yoxyal kyl ene ch are a duc s of e or nore of 'such
oxyal kyl & é EBBS%I%HPH %nc%ﬂﬁﬁlt nH%'ér b - nol es thereof exceeding
1, preferably mottHesssthafl &he rammentpudhéraimey (10t cbmrssidiran 5, still nore

Pref pabletcngh 655 45t 0AD 40l eiing 5! Sstdif aioue Lpoldpyral kvl ene

groups, e nu car ons 1n t oxya ene grou suitably 2
to 18, prOéf éhabwvezlﬁl@ns therer ﬁ?@%ﬁr@@wezswaw dlﬁermgtm al kyl ene

: ox: det agd;]tcn@t ﬁtedﬁréd@ld:tlﬁhoﬁhﬁﬂ@% ak d@ﬁr@:le@' 5f|&9%)@éllg9§elgé ?gxitdl,@:“ ly g g
sel ecte o e oxi d 0 | de utyl ene oxi de an
styrene & %?T% 3¥>W§ 1[%% n%gﬁq may be of any type,
random Urp@clkr 1kmlerm rqté,tyr:qg efloer mmtomece(apr efepraisepted hoyweier , t he
Oxyalky! Qe edLoURSHRANPIL S e %1Q)é¥>ﬂeh§!:§n€ s YRS GF rsential

constituent(s) nore preferab %{ ene groups account for not
| ess thaﬁ‘o?@mﬁﬁFe(aHetdééFﬁ?r%%‘érJébfm by, ineEb és%st}faﬁ’el olyners (Bl), (B2) and

(B5) in t(lgﬁefab@NBy pﬁ]ﬂf@ﬁ?ﬁnéBinai Q))ino)tW&éSs(ﬂiaI{ pehyasas (Al), (A2) and
bol yror  CAIEAPAELSE %, FREER ORI HiRonked (FhoMTHEBE RS 37 compr i si ng, as
essent i alth@omsﬁht@@iﬂttlwm numberx e chmstliesubnt neiniltessl Yhadet®ved from
(pol ghal kyr@Rerably differing in m by not less than 20) from one
another. As regards the ranges of m’s to be combined, the
combination of a monomer (al} whose mean addition number m
of moles is 40 to 500 and a monomer (al) whose m is 1 to 40
(with the difference in m being not less than 10,
25 preferably not less than 20) and the combination of a
monomer {al) whose mean addition number m of moles is 20 to
500 and a monomer (al) whose m is 1 o 20 (with the
difference in m being not less than 10, ?referably not less
than 20) are appropriate. It is possible to use a
30 combination of two or more monomers (al) differing in the
mean addition number m of moles of an oxyalkylene group(s)
in each of the polymers (Al) and {C) or to use the above
monomers differing in the mean addition number m of moles
of an oxyalkylene group{(s) from one polymer to another.
35_' In the case of the cement admixtures (2) to (5) ofthe




gl ycol mono(neth)acrylic acid ester nononmer (d) represent ego b’\é/( toaﬁ above
general fornula (3) and the constituent unit 35 (Il)derive P
unsat ur at ed nonocar boxylic acid nmononer 20 July 2006 WO 02/096823

PCT/ JP 39 (b), a polyner (polyner (B4)) conpti.sjn as essenti al

consti ?ﬁé&?faﬁkﬁ?t s, the constituent unit (1') deri vedE)Ff)rS'r)’P?mgﬂ?unsat ur at ed

(poly)al kyl ene gl ycol ether nononer (a2) represented by the above general

formula (2) and the 5 constituent ugyt (V) derived from an unsaturated

di carboxylic acid nononer (e), and hydrophilic graft polynmers derived from

pol yet her conpounds and unsaturated carboxylic acid nononmers by graft

pol yrer i PAEE6Rt Wyvenddosr cowpri fimgnpgaspset kKorddl, Rgbeseartbal Hei - 07- 53645,

10 Japanmslg@{g@én@bltih@aqunkﬁﬂsQ&—ggﬁg@&,ang)\lggggﬁgg lgkai  Publication

- HGei -8-208770. . Anong,_t.hem _the f)ol%rrer 5 %% or ) 1S preferably used.
Thus, inPPePRIYRF f5odi rdhtRO1Yere (B3) yard RBYMEL” 4R of (Hhe

above- nempoilgned [Folly ramds poB@her atih )(,Bdy. {Thepqlomenrens) (&3 and pol yners

(B4) y d si-ngl e t b din

conbi %gt ip%%ﬁéf}h,(eﬁ%e’rrg% éé%ﬁ‘%éﬁﬁ“e@%‘%gt69%’4)41??8%?5%%“?%‘ he present

i nvent i offe@BnpRdLelon mEketr Bref pMhpsepf(a) Ghthldylepeagtownéasol ymer (B),

~-respect i bel usedhin cmbination & tHOyEREutfYedBNGoRO) ¥MRY1dd) i ncl udes the

1) i 0.t I A, i i ith th I B) which
oot ne O IRER FHS DR RE® WP e snE SR At s SEReER ch e pol yner
(A) is cdepmnéa dhi-h Shttpolemme CBRowa toipniss ofahwd eenquelrgner (A) ( pol ymer

(A) ko |@2§a8eefdningSyphn GRS 12411 Xhith & ¢ OPYregsp1¢s Pol ymer (B), a
pol yrer ot,%gr 25 than the go éneré_&@), nanely such a poltyner (B3) or
pol ymer BAFTIRT féhty S¥eBOLbbYS dhdr 2R) c%&% EMPinptieRiRf ses two  or

nore pol yeee §A)pomi mogagtroneadf dififebisermesrSmepnl yd@iticd) and in
serves a2 BEEE A% BY WG 1000 IR 2of Sodediditly WTEReLDG TS
pref erab®y pab bess ribas g8l yheew qos) anptheri ndsi negayds Wleue, nol ecul ar
vwei ghk, r@epski dHaMs Wl beSESHSINEE 2R/ QAm& ONFJelsUGRE maki fonekONpPOSi tion,
Ior ms';g&gg. %n t he cgge_nt adm?ét _Lf_{?e glé sui tabl e z(is t he conb! nati on of
Wo or Bof Omet S350 FRES i My GOF ComERT 1At APt (St r¥& ure is the
‘conbi nat iappr2priate. 2006is WDALAB68E3uRCEH HBABA OGN HX afwopokymer s
ar oup(s) et B o7t EROEIMIR e DR Tn oS ALY (o)
repr esenttdd™Byes HE agepEyalkybenriEroup) s) | in tafche ofehbe apmd arses (2), (3),
5 ando(4)(a2syi (ad enas (Gheogofdinkd itee ghotdandHond®Eediffering
in the mean addition number n of moles of an oxyalkylene
group(s) from one polymer to another.
Preferred as the unsaturated monocarboxylic acid
monomer (b}, which provides the constituent unit (II}, are
25 (meth}acrylic acid monomers. Thus preferred are acrylic
acid, methacrylic acid and crotonic acid, and monovalent
metal salts, divalent metal salts, ammonium salts and
organic amine salts of these. From the copolymerizability
viewpoint, however, (meth)acrylic acid and salts thereof
30 are more preferred. Two or more of these monomers ({b) may
be used in combination. In the polymers (Al}, (C), (A2),
(A3), and (G), however, it is preferred that the monomer
(b) used to provide the constituent unit (II) comprise
acrylic acid or a salt thereof as an essential constituent.
35 The unsaturated monocarboxylic acid ester monomer {c)




polymers differing in constituent unit structure is the %g‘;}& bgn of
polynmers differing in the nean addition nunber n of noles

oxyal kyl ene group(s) of the wunsaturated (poly)alkylene gI ycol ether
nononer represented by the general fornmula ( t her
prefer r‘géq@ﬁ)gg%zl(gfi c conbination of polyner (Al) and %gT "Pﬁ("g in the
cenent adm xture (1) according to the present invention, the
above-nentioned polyner (C) is usegias polymer (Al) and a polyner (A
(polymer (Al), 15 (A2) or (A3)), other than the polymer (C), is used as
polymer (Bl). Further preferred conbinations are as follows: conbination
of pol ynesefALy mrevides thel garstitBENRt uaipol yRer isApn(pol yner (A), (A2) or
(A3)) di st%%!rE!%thxcﬁ?&ﬁbﬁhH%”&efWé& %l:ofnr am uﬁJh@tlﬁ‘alt)éHEf (Al); conbination
- of 20 poI %\1 and g mer y> g &ﬁr) tical in
constitu OEﬁ < ¥]o“-b ?‘Qr"i1 ﬁ%?riot}? 616h§t l'u eferdhite® ratio from
t he pol yratefAf)cacimrbipraduon dériveel fabmve- mﬂh)m@lmolg@mﬁ(q as pol yner
(Al) and, |y I p l) Qor (A3))

di ffe(r%l nmo%%m?% clg%é?h{ t?ecn gﬁl %Q’{E%ne(tﬁ;{;%gﬂy@ém( é(r S:ré | nati on of

t he abové’-or#é‘lmt Péﬁ@@%&wsewré@%@w@éﬁrb%ﬂJah@Clés a%layrrer (Bl), a
pol yner ﬁrﬂnbhydeméla:p&ondl Caffsitd ts@@ahfyaai ; thebybodif186vi1RBei N

constltue it co t, rat ofr mer 0 rth. :
oo er 1 od o har s I Ak s e 4G [daterp RLyer () capdopo forin.
pol ymer s mowﬁénnggtlim caplsé ifreant: addltt i (@) nuepeesentaid byl ele of t he
oxyalslgy| %%ve%@i{é’ﬁéﬂ dﬁd}nﬁﬁﬁe Eaéf”aath Pﬁ%ﬂié'd&\éa%ﬂ%a%a’co' et her

nononer esent e ove or rul whj ch provi des an
essent i almoélé’ﬁﬁfp?ﬁiéh’tc Lﬂﬁlld ieﬁt?ﬁé“%lﬂ%r(f) 35’3??9])9 6’rf P@Vl@k@q} uly 2006 WO

02{ 096823:hBCEbﬁE’Q£fIQ&M41rA3;h|(VIﬁnﬁﬂiﬁ’sgﬁlt6865yeme‘)$@@ﬂefrhﬁ conbi naL i on of

pol ymer adm _xture accor to the

pr esent fﬁ?\f&%ﬁlﬁo% gpgbg\t% ntl r}h’edungla He?t‘%%mqnsocﬁge )glas pol ymer (A2)
and a polaoisr e(smr(l}mhcym (EAL) Th(eAzt)mgmes (A3)provédhng thean t he pol yner
(O, 13 %@t@%n@ﬁtymt ((ﬁ%)l) mgyrééﬁrﬂ%efvﬁér§ﬂ1§l@@p@é&é9r§r are as

foll ows: conbination (B2), a polyner (A)

(pol ymer (¥R Pr pas§ ot 5(“)@”) )S%BF?‘F ra}%&einﬁleﬂﬁgt?l?%@m unit(s) fromthe

- pol ymer (A2); canbhé&aidlomeal (ED) ymm&&tularaMe asnpoliyuetit (B2), a

polyer (@l 495} SBbei g 308" L UG, Lt sal SRUL AL SELngoj g consti tuent
above- nerastexegopenshefq) cpraiep@byhmon@m‘ﬁean@ln %@MW#@N (B2), a pol ymer
(A) (0! yer&rer(ﬁbhoméMexqﬁre(ﬂAéMsﬁiﬁJ&{tl ﬂﬂ1%5ab”ax§céb9§éntt§!§]]t unit(s) from

Egg)ngéqggg&c%heﬁg ung?Ilgﬁu the ungggggagggg&ggggr gfer (Q) as polymer

acid ester monomer (c), which provides the constituent unit
(III), preferably comprises, as an essential constituent,
an esterification product derived from acrylic acid and a

25 monohydric alcohol. More specifically, it is preferred
that the constituent unit (IV) represented by the above
general formula (3) comprise, as an essential constituent
unit, a (poly)alkylene glycol monocacrylic acid ester
monomer-derived constituent unit (corresponding to the case.

30 where, in the above general formula (3), R® and R* each is
a hydrogen atom) or the constituent unit (VI) represented
by the above general formula (4) comprise a hydrophobic
acrylic acid ester monomer-derived constituent unit
{corresponding to the case where, in the above general

35 formula {4}, R’ and R? each is_a hydrogen atom} as an




pol ymer (B2), a polynmer (A2) identical in constituent unit?‘grrt é&%
differing in constituent unit content ratio fromthe poly uF ; ~and so

forth. Preferred anong others, however, 20 is the conbined use of two or

nor e pom Sz ffering in the addition number n of gghg@m 1f4 t he

oxyal kyl'ene group(s) in the unsaturated (poly)alkyle yco‘f et her

nononer (a2) presented by the above general fornula (2), which provides

an essential constituent, unit in the polyner (A2) or 25 polymer (C). In

the cenent adm xture (5) according to the present invention, preferred

conbi nati ons of the polynmer (G and (B5) are as follows: conbination of

the pol ynetSquEiadngongkityssityHBit(B5), a polyner (G differing in

7 cogstltuent 30wuentt1$é (fpfoQI?I)hh]Eypéﬁé’@rycf)@moﬁ@(ﬁlit'h@hb??%ﬂé mwnfr gG)b t
an as po pol yne entical in ..constitu nits to bu
differing Ale/nergc;o S eﬁ‘%) r‘l‘%tl ch éﬁ% EHeS APFo PP 5 pBT‘VﬁE& \H

‘conbi nat |J€ﬁpl‘cﬁsep(§le§inby theGrband, gesemll yieenuld5)3) a isobyedrag A) (a pol yner

Al 5 s I ulyy 2006 WO
82/)09£23Kkg%)ﬁr%P5(21/é§%%%gﬁdZ%rc1gﬁgéﬁ%i{lff a%dyg%&qagl%&g}a(%o fymer conprising,

ove mer
as essenttHi? EFRYEARHE FoPFEitueRt dgﬂsttl(t:[ﬁ"éh‘t e OUpPeF O%erived from
(pol y) al kyd e gltpns| conred et hiatlﬁ@’ld:@a&(kydenes‘jlﬁj’uprm?@m&f thad) represented

by th f 3 1) d d
P oman SR RAEE AHS, 39f Lo WbaLREROREY '3 U el B Y e her ©
conpri se RERAHSPLYr 2okt &opsl lyh%fqﬂz@iwe-?nﬁnoﬁer Indehé \/@Q‘p‘&:@rfstl tuent unit

or unig s.adeAfdtsObft BRS o r aRRSt Ialk'?I'énéJ'thlge'snaﬂhﬁcﬂ%&lﬂgeéeiﬁedmy conpri se
one 10 SI{I Ie speC|eh two _or. nore speci es. %’e rati.o betvve(fnthe
const i t uEMCTLARPRE| SHIIRRS CAASE! (RRARY LETeL OFI95: (RGHAETE Lk ctimi ¢

(1 V)/consﬁt}tmet oxidetand Ithe Y%iby, ness)node theaddicvienpobynes £BB) is

pr ef er abl 0 t T e ) f the
consti tued/nft ltlilter{l tr%?%%? & (]:{ongtéf:;%%téﬁlnf?o%& ?‘f?%lﬁ)%ﬂﬁgﬁpg%nﬁr (B3) is
~pref erabl 3¢ S @b%eww%ﬁrwé (PreftbeaBeyn A¥diGioD0DMERETESS, based
on ths wholer peilkses: 4r83:)xya1ha§w@@egrdupmst; i9 dfieropnheatyof dde

constitu un|t (II can be pl ac | eve nunber of 20
mlli equ?é\;ﬁq ent s i P c%fr%roa?yly :g c’oﬁr{°§| ngﬁeifﬁr#ﬁé' tlpg?y%‘rsg(f (B3) as
det er m negkigd mgeunn@iﬂnaéilhﬂédtdmals@%. fiw psrtiitlam 1t he BAngést o be

ment i oned.y jaf ‘%{eaﬂeééﬁf‘tld:&rnhﬂﬁér $P'm c?itetsa'lﬂbgg @eé" gl evel of di spersing
ability, the nunb | i equi val ents of car ox% @aroups 25 contained in

of
each gr arﬁQﬁOIQ’B‘ieﬁl’réFb’(ﬁéﬁY &%tHeFlé‘P g ugA tete ( KXLP2Rd basis is
pref evablglytold kethdr Smoreaded, (anyl wiich Propedks oftse Aonkhetgensti tuent uni ts

-ConSt'tLHJHE% Hﬁ? or the unsaturated (poly)alkylene glycol ether
monomer (a2} which provides the constituent unit (I},
tends to decrease. Furthermore, in the above general
formula (3), R® may be a hydrogen atom or a hydrocarbon

25 group containing 1 to 30 carbon atoms. Appropriate as the
hydrocarbon group containing 1 to 30 carbon atoms are those
specifically mentioned hereinabove referring to R®’. Since,
however, the hydrophobicity increases and the dispersing
ability decreases as the increase in the number of carbon

30 atoms in the hydrocarbon group, the number of carbon atoms
in the hydrocarbon group represented by R® is preferably 1
to 22, more preferably 1 to 18, still more preferably 1 to
12, in particular 1 to 5.

When the (poly)alkylene glycol mono (meth)acrylic acid
35 _ester monomer (d), which provides the constituent unit (IV):




pol ymer (B3) are preferably selected so that the nunber of 0
m |l iequival ents of carboxyl groups in the polyner (B3) ma;; gglnyQP? W thin

such range. The nunber of mlliequivalents of carboxyl groups is nore
prefer to 3.0 nmeg/g, still nore preferably g é nmeq/g. The
pol yrn::(ra‘lg‘[I %@96 contain, in addition to the carbox F%"(Eéﬂgm:‘ 44(l::ont ai ni ng

constituent uni t (rn) deri ved from an unsaturated 35 nonocarboxylic acid
nononer (b), a further carboxyl grogp 20 July 2006 WD 02/096823

PCT/ JP02/ 05144 43 containing constituent unit such as the above-nentioned
constituent unit (V) derived froman unsaturated dicarboxylic acid nonomner
(e), hencesptesentaticpy dfhe @PPVEegenerdledrsmaia cbiboxyl vgedups contained in

the 5 p0|M{Harunéﬁghrhﬁec{‘%n%b%ﬁéxﬂm ta%‘idt esééhatm&wm&&t the constituent
~unit (Il). The ab ove ment i one ny ui val ents of car boxyl

groups coMtOHiNEdthR %%lﬁﬂlgﬁl ofhbl %S('Bgl? B gs 2H8t er mi ned on t he
unneut raI swiatkdbdsrsliss &0 thet mndedet o{d)nchydmxm}q&e where t he poI yner

C(B3) fladtn) S8LL1 LOLIN, &q@egggngﬂoggocg tgoveg‘%or Al 410{}1@ he acid form

and sa t ormare e polyner (Al). Wen
t he pol yn@poveBIpnesapricantla f(d) ¢ hipris clalabéxﬁ AGodt BVﬁF‘P@FI&onstl tuent unit

- (e.g. thea@&tns'fshbbleélﬁ hydrdxietchiY) M)ﬁ%@yié@éﬂ a{ydﬂb&@bubpy_‘ed di carboxylic
~aci d m)noE're 2: 2 E arﬂft 0ot he ti tugﬁ éer . nunber of
hil i equi VATRHESTELR %y 5%5% (ng ???P@f §68 further unit
shoul d b@wlmalld:dédne nglymel mmmmgthmrylheeﬂufmraﬁpthngetfui val ents of
car boyy! @, Qr.aup Bgfé %r?@h%f aBQ@e RN fgﬁ)xu](a(mgi/ )9) a§s dgderm ned  on

t he unneut ralized basi’s be determ ned not onl é bove- nenti oned
nononer - bh&EY tHhefhddand R céFcﬁl%ﬁfcﬂWenbﬁFm&] 3%106’5/ afe %Y‘F aci d val ue

of the poyyyeyl %hb@metla}lthgzllambp O rdevathengl e ki nd of counter ion to

the 25 carbo int The,ahove pol yner (B3) can be
pr oduced, ?oor()%fgﬁﬁ gfa copgﬁ?%ﬁ%lene glﬁoni(;mer conponent conpri si ng,

as essenndrx (n@dthéacmbmeg varipubysbHiaam (@néYbﬂybﬂenerdGﬁét h)yacrylic acid

est er 1 STONQIES (rdebhy aké@j,ri%’ceFH %\Gcﬂeés%éﬁb@cyq Bl &+ terién'gtl b)), and an
unsaturated nonocarboxylic acid %:M#:h es t he

const i t uefeRUMathE pryYL R&8 Bi‘y prgpy}.'%lgel imted to
such net hgbydunlt moay (Retipydcxeylafer emanmiee,llkdl. rectly esterifying at |east

Ponrer - bopond B! Ao BPONEL o8 B Bl et o

ester monomer (d) is used, the polymer (G), in particular,

20 preferably comprises a (poly)alkylene glycol monoacrylic
acid ester monomer-derived constituent unit as an essential
constituent unit. Suitable as the monomer which provides
such constituent unit are hydroxyalkyl acrylatés
{corresponding to the case where, in the above general

25 formula (3), p is 1 and R?®, R* and R® each is a hydrogen

' atom) such as 2-hydroxyethyl acrylate, 2-hydroxypropyl
“acrylate and 2-hydroxybutyl acrylate; various polyalkylene
glycol monoacrylates (corresponding to the case where, in
the above generél formula (3), p is not less than 2 and R%

30 R! and R® each is a hydrogen atom) such as polyethylene
glycol monoacrylate, polypropylene glycol monoacrylate and
polybutylene glycol monoacrylate; and various
alkoxy(poly)alkylene glycol moncacrylates (corresponding to
the case where, in the above general formula (3}, R?® and R®

35 each is a hydrogen atom and R® is a hydrocarbon group




containing a (neth)acrylic acid nononer, nanely acrylic aghqulqﬁbgacrylic
acid or crotonic acid, as an essential constituent, with Y
alkoxypolyalkylene glycol having a hydrocarbon group containing 1 to 30

car bon one 5 termnal. When, in producing ¢ above pol yner (B3),
a (pol‘%’ﬁ?&?ﬁ dne gl ycol nono( net h) acryl ic acid estef® ﬁf)?%fﬁsé% (d), which
provi des the constituent unit (IV), represented by the above general
formula (3) is used, the nunber of 4p carbon atons in the oxyal kyl ene group
R 50 is suitably 2 to 18 but preferably 2 to 8, nore preferably 2 to 4, in

the above general forrmula (3) . In the case of al kyl ene oxi de adducts
derived froheimmorl ror §0spadias agptisonalitly asel ect ed from anong et hyl ene

- oxi de, p&gggbgy%%@hyﬁ?‘gﬁw%ﬁe g}gbg ryﬁéﬁ’é ehg oxide and the like, the

node of € ran k and/or alternating type, for
i nst ance MeEBPXE BRQUKY) ﬁghalsaﬁm)@é% ﬁn? h@Yq%JdF“BBﬂP‘FH&%R‘? and
hydr ophobi ci t yghdd tis nyaf:@pm@id matsathﬁatmywrﬂoxchenex@rmracctdrrpri ses the

oxyet ern rou entl onstituent.,. t hyl ene
group preggsgalﬁ? P ccg‘&r)lfl il ls’b 19355?{"%0(:0 tltwgége‘%{ﬁ %’XZ preferably
at | east re@pravertediaeivhe Bhovthelm(mé ermnka 4f)or !ﬂrﬁllase‘(CB)a,S the nean
ggg' L' on Ztgk@n’eﬁéafhﬁtémn%ﬁoeir 1@%@93 g;g@éﬁo(n@homéramr%rl ?tﬂ y 1to

u era pref er sti nor e
pref er ablpg}“og’ég?ot%(fyoqsﬁlﬁﬁ?’f‘? it (HIQO Kogn ?rhétge‘b‘?r erably 20 to 300.
-When .t hi Sormaba a4l tmayn b@uabbydmcarmhegrdeprmmhgel H;(dr3@ph| licity of
t he | yner t g t 0 .de a Iy bility tends
to Sg'gde(rzégerggg %Sgg%oeleedsa% BS ?ﬁe copo %/1 lg%b %lrttsdyﬂg gnds to
decr ease.l far ﬁﬂefzarbcm @renghave therer ﬁpe%fh%# y @@Ptl%ewoﬂé either a

hyd][ Ogeglr%tfam% ﬁt&)&dr Ocs%lé@n h&WOEDY:, C%@h?ﬁﬂ@pﬂo%l%l@@ ct:)ar bon aton§5but
prerera ou to C on atons

Sui t abl e Fﬁ%eﬁy%‘i‘{)glgﬂﬁbg‘ ?ﬁ}ﬁpgc(#?tléulh Bgir?aoses‘ﬁoaéa Dn 20 July 2006
WO 02/ 096812:3(3@336/ P02 0 Riiutlhe 4 So Ataamboar etohosin spec biydeatdxbarent i oned

her ei %ab érﬂ o?caé%rﬁ LtEﬁg' Qﬁr ﬂt'd?:otcla?b&'t'%upc’f car bon

atons in he h rocar rou i ncreases and the
di sper si rﬁpéﬁﬁPPF?dd@brPeaé%spreﬁ%ﬁaéﬂb}r% t‘5 %%e%ﬁb@?e%‘:%ﬁbén atons in R6

~when thisd 983 BydIiDailopre@efaly S pioeflier aabyt breFe2dblyor eqreferably 1
to 18, stjill nore preferably 1 to 12, in particular 1 to 5. Wen a
(poly)al kyl ene glycol nono(neth)acrylic acid ester monomer (d), which
provi des the c8het ithedtydunphokio/unshturepeedseenathriypxyhic gsgve ' gener al

:‘gg;ﬂf es@ter' RoHSREr | 5)RT QHYEH NG dV1R1e30RUE POh YRR ueh®3dnit hyyonomer (d)
: 'represented by the above general formula (4), is used as
the unsaturated monocarboxylic acid ester monomer (c} to
provide the constituent unit (III)), the followings are
suited for use as the monomer (f): alkyl (meth)acrylates
25 such as methyl (meth)acrylate, ethyl (meth)acrylate, propyl
{(meth)acrylate, butyl (meth)acrylate, octyl (meth)acrylate
and cyclohexyl (meth)acrylate; and aromatic (meth)acrylates
such as phenoxy {meth)acrylate and benzyl (meth)acrylate.
Referring to the polymer (G), in particular, when the
30 hydrophobic unsaturated monocarboxylic acid ester monomer
(f) is used, it is preferred that a constituent unit
derived from a hydrophobic acrylic acid ester monomer as an
essential constituent unit is comprised. Referring to a
monomer, which provides the above constituent unit, alkyl
35 acrylates corresponding to the case where R’ and R® in the




anong others, (nmeth)acrylic acid- or crotonic acid-C2-18 Ikylgng oxi de
adducts; esterification products derived fron1(neth)acry|'@h&¥i8 ®r
crotonic acid on one hand and, 15 on the other, al koxypol yal kyl ene gl ycol s

obt ai ned addition of an al kyl ene oxide(s) containing 2 to 18 carbons
at ons f%ogﬁvmﬁ? saturated aliphatic al cohols containrﬂﬂr 2”?%‘30 car bon
atons, such as nethanol, ethanol, 2-propanol, 1-butanol, 1-pentanol,

1- hexanol, octanol, 2-ethyl-lI 20 hexanol, nonyl alcohol, lauryl alcohol,
cetyl alcohol and stearyl alcohol, unsaturated aliphatic al cohols
containing 3 to 30 carbon atons, such as crotyl al cohol and ol eyl

al cohol , ganiecyt| Formileohd)) saceraimigen 3ttws At & bbm at etkyl such as

cycl ohex ihC+al 0 i Qi rhkgn at ons,
such as %ﬁg%gleggﬁ%ﬁgﬁﬁéﬁhgﬁo§@?%%%§§ﬁe£§*%bﬁ%ﬁ?i%%§?§§ pﬁgﬁbﬁﬂ%cresol),
di met hyl e SarbeR 2 ) Stahd FexR INFRERSRPI AT ifedibf CAaTRIBANWS 10f t he
rm?orm_r (igh parﬁh@ﬁﬁam\);ﬁbelﬁeﬁ&ime(&tbhe,Sﬂtﬁ@t) V\hrﬁmm d BB1@sl nrmﬂtéi oRed above
referring. to the _case where the nopet i_c rovi t he

Const Bt USERGR EEOTR) AAABraLRT N haot e Mgy dGert Hie BRu a (3) i

"~ used as td&vinsarviates arenvebhpbrgdnyd agei detlyk ecrydaberereyadylt o provi de
the constjteRkeUuhd dldylD) akby1dfie, polymer (C) . The nonomer (d), which
provides thé constituent unit (1V), to be used in pro i ng,t.he polyner 35
(B3) may coonPsBr?éﬂ?%ﬁghﬁpﬁ §éﬁ£geﬁ9%¥me55c ma%50nq35120”§ﬂvy 2006 WD
02/ 09682 &Hr2CT 4 PO OnisbA 146 tedodDrarhoxyldpeat $ .monoklee (ak athiralt ed

nonogar b |- Cj 1 an M i de ngty tuent unit (11),
to bgﬁusgﬁ%ﬁ‘)ﬁaegr%@%?%%ﬁ%ggg%ﬁnn%ﬁ ‘?@3?{1%’9@#’5’%’@% g&f(_mat h)yacrylic 5
aci d nonotdich prevideed-hspeenetl tiantadinyl &vaﬁx camPehBeeY it acid,

crot oni ¢ RfHidioaNgo MO YRneRbr S8 Mvisanly thél ¥sdatianet al salts, anmoni um
salts, and organic amiﬁg salts thereof. Fromthe copolynerizability
vi ewpoi ntCOPSEAEGRE URhSi-h) acrylic acid and salts thereof are nore 10

preferred. TheSombhaviey asblheaynsanprated dieashawgtls.cspetd esonawera

combiypat i gy Ofpli PR ;gfoxrﬁ]f?ie% $RECLESst 1 theRddihi PN (O dliengPapaer constituents
providing tHe ‘essential constituent units, any of an unsaturated

di car boxyaGid aEilragpemieacid)  furaRiE Hcddr dardibals sgbhstituent unit (V),

a hydr ophabichiuRsS sh Ut At aRBAECSE DOX WA ¢haskdagst efurthseper (), which
provi des the . co

onat | tudiias eatviniee meyl pectRerid SandeReRe condrpnapt et honomer in
pr oduci ngthdreodol Vimemg BBem, mdledrefeidedr spetslds therso€entbnoners are
thosg @l neady o TRAVAPIET 18" BrBADPV&:. ThEe 8D MMSiIMRRL Q8L thAP!peer (B4) is a
pol yner used singly or two or more may be used in combination.
The monomer ({(g), which provides the above-mentioned
constituent unit (VII), is a monomer other than the
monomers {(al) to (f) but:copolymerizable with the other
25 monomers. Suitable as such monomer (g) are half esters and
diesters derived from unsaturated dicarboxylic acid
monomers, such as maleic acid, maleic anhydride, fumaric
acid, itaconic acid and citraconic acid, and alcohols
containing 1 to 30 carbon atoms; half amides and diamides
30 derived from the above-mentioned unsaturated dicarboxylic
acid monomers and amines containing 1 to 30 carbon atoms;
half esters and diesters derived from the above-mentioned
unsaturated dicarboxylic acid monomers and
alkyl (poly)alkylene glycols, which are adducts of 1 to 500
35 moles of an alkylene oxide(s) containing 2 :to 18 carbon




conprising, as essential constituent units, the consti tuent H]S( g
derived froman unsaturated (poly)al kyl ene gl ycol 25 ether 2fIHy AP (a2)
represented by the above general forrmula (2) and the constituent unit (V)

derive unsaturated di carboxylic acid monong &%& It may further
conpri ;kgz)a?%gt gzgr or other copolymerizabl e nononer - dePFT/ M&hstit uent unit
or units. These constituent units in the 30 polyner (B4) each may conprise
one single species or two or nore gpecies. In the above polyner (B4), the
constituent unit (1') and constituent unit (V) each accounts for at | east

1% by mass of all constituent units, and the proportion of the 35
constit uedbmanvitk Ithe ebopeehextdlingdnelcobels tdraamdfeaplmal20 July 2006 WO

02/ 09682%5%QI§Jg’lg%/&%%ééryd@f{wtfr?& eh &k??:g?s—'mt kHefbnapi ts. Wien the

proportion of constituent unit an 1% by mass, the
cont ent, YW§atnea Ryl e rpeayl 1%faqlﬁlem8ﬁ§@c?3€ﬁ e 91¥EBLY) al kyl ene gl ycol
et her mm@manﬁﬁﬂj -Hewi vededrionty atowsebe goDEHI(Slehe HDPcd Y. V\hen t he

- propoition.o t he tituent, uni ess t.h t he

Eont e Whlcﬁh%r%oqtgpr?g? %ﬁ ) %‘? rgt({?e&hggligst%r at'e (Ttlkgl&%é‘r{b%gl aC| d nononer
(e)- derl mhcau@m@ﬂlycgﬁauphalé anigtes| darived eﬁndlrernaéagmdlq macldl sper si ng
abil'ity ta%@ld 1&49011& déﬁ%@ﬁa%ﬁg Fud her ca§b6ﬁ%t&nﬁeo¥nﬁél%ﬂ£ Gne

(pol y) al k Ien : et her” monone on rlzablllty, it is
preferre yﬁﬁf %’é%pﬁ%oﬁ?t?‘aﬁu%tfs t zcgﬂs?é’?S esuﬁfft nf Yi§8€hot nore

t han 50 rxliéepey ceitth afuchl {1 goris ;i t{lpemy)umkybenesquhatt the polymer (M can
B R A e A

" and (V) |d§ ptf—’ hbawkptsa t(Bolmb%hj@leﬁ&sg Y@k didnets) asrylatet o 100% by

. nmass, &r@'g)lﬁf@bl(@ﬂ)meﬂ?ﬁ%‘c&ylaee Rand h(?i’o,lyﬁ eth@tdrad ning a high

IeveI of f.ml qui val ents of carboxyl

gr oups ng E‘IE g%onﬂﬂPéaeﬁi@?{%rﬁfc}fcqqhélgﬂﬁg%?ﬁ%@ 4s deternined on t%e
unneut r almdéd fhasi rad meflkefadtylared socB. &s nexyWagedand the proportions of
the gensty;t H@Efa Héﬁgl%t%onﬁhﬁéf\’{ﬂ%%ﬁtp% 2ReP i/ th? B4} £€e FHchf erably

selected so t nuiber UI va f oups in the

- pol ymer (B4peRayloradranet At fretRaradges Tmolrwrﬁaéwlsmnﬁ chng val ents of

. gaz1 boxyl2 JMRUBSteS dUYhE aBl Efﬂéﬁi{}l}ér@ J1yeo8B. Qin¥age shéll | nore preferably
to

(v can BOISESRRerls VBB, aihal dar S S e Kb SR L8RP AF | TP AR val ents of
car boxyl angr mgpsvabnttaimesdli sattte phlvedent (Bajalasadéiser aimenih t he
unneylyr aldZed BRI SrdahiW bl Re L1 APV rEBRICEOor example
vinylsulfonates, (meth)allylsuifonates, 2-
(meth)acryloxyethylsulfonates, 3-
{meth)acryloxypropylsulfonates, 3-(meth)acryloxy-2-
hydroxypropylsulfonates, -3-(meth)acryloxy-2-hydroxypropyl
. 25 sulfophenyl ether, 3-(meth)acryloxy-2-
hydroxypropyloxysulfobenzoates, 4-
(meth}acryloxybutylsufonates,
{meth}acrylamidomethylsulfonates,
{meth})acrylamidoethylsulfonates, 2-methylprbpanesulfonic
30 acid (meth)acrylamide, and styrenesulfonic acid; amides
derived from unsaturated monocarboxylic acids and amines
containing 1 to 30 carbon atoms, for example A
methyl (meth)acrylamide; vinyl aromatics such as styrene, o-
méthylstyrene, vinyltoluene and p-methylstyrene; alkanediol
35 mono (meth)acrylates such as 1i,4-




The above-nentioned "nunber of mlliequivalents of 35 car%gﬁ ’Zgbgups
contained in each gram of polyner (B4) 20 July 2006 WO 02 o

PCT/ JP02/ 05144 48 (meqg/g) as determ ned. on the unneutralized basis" is

i ntend t | ude the case where the polynmer (B4) is._li salt form and
t he rreﬁ&?gm%?%cal culation for the acid form and saF%T"fP&?’ﬁ%“re t he sane as
nment i oned above for the 5 polyner (Al) . The polyner (B4) may contain, in
addition to the constituent unit (¥ derived froman unsaturated

di carboxylic acid nononmer (e), a further carboxyl- containing constituent
unit such as the above-nentioned constituent unit (11) derived froman
unsat ur ated aned helooar (el ecraite, mdndnpenianesdisdnce t he nunber of

m||'eqU'm\bﬁb‘?ﬁéﬁhPJcr%ral%%X)éhdgi mﬁaea%p%ﬂdﬂ(n&e@ﬁ)ae VAR (B4) i's not
- always limted to that ow ng?to th constjtuent unit he nunber of

il eqﬂ’«‘?&?én?‘é‘:}bfas SERBRSN g COBEePEr GrIRHIN Thd- é&s %ﬁn’é?rne( B4) (meq/ g)
as 15 detamwinreldl erviihS-bonedi¢md i 2@ abashsed amikiesdetiehnasned not only by
t he ahove- cgj cul ation but also by
msasu?’l ng( @Etg %(gggpa%éng& Pﬁ’sae&ﬁlngﬁl\%ﬁ&?e ?Jakl ng into consideration

t he ki nd mgfthydohirgthliasyyienide mmb%yﬂugw@qbls(mam) RETPMANAAS. 20 The

~ above polyn¥etutBiad C@hn%ecaﬁ@él&w sulc@l a8 X &Pt acliy o8 9PL! YdRndzi ng a
nononer co nent C ri Si, essential _constituents n unsaturated
(pol y) al BFEREEORF SR LEERAE ! MBRHER SEEY) S biF TP i5PoaP dks™Phe consti t uent
unit (I')acedatle aamdi risiatydr ategmkna:taer boxgkteraiced amimesesuciez)gs 25 which
proviy@es r&égﬂ?a ereof is not
lim tgd tat([)ﬁgagﬁﬂfns {1 )aﬁﬁ}kﬂ%;é/) meT:'F;?lHﬁi;?@Qtrgil (B{eqwﬁé#ﬁhtg'nononer

bef or e alddpethilamigerthyddi(ee aq{éﬂ@ﬁ?m@%‘ﬁ%ﬂ%“ﬁrm@@ﬁ%ﬂ’y%r a like

unsat ur at@@tﬁb s6h@latd, ndlbﬁﬁy@imiﬂiﬂetlﬁ?momﬁétlﬁ)a&?dnyl&QeCﬁﬁ@ ynmerizing the
sane ence ‘y bzatl on initiator
q¥l

Cnere. nacdyTBISTEng O apY ), EPTATCE  BRBAAT LAV SREREPRTter nonomer (s)
copol ynerdyzabkateher i tls) tapdl lyhaveatirete: c@t@@mgoxatla 500 nol es, on
aver 3ge, Qfridrdbky! 808, @xi de to add to the 35 resulting copolyner. 20
July 2006 V\D 02/ 096823 PCT/JP02/ 05144 49 As . for the details and specific
exanpl es RoLyghgethylsihaxapgry oppiatincgal agmidistddient units and the
nononer s pifliyaimptioyl i€l dxad eaaisdpidisilendaini Somd eamiekicr espandi ng

o5 Lt B LA LR BB WITE () () e

polydlmethy151loxane bls(dlpropyleneamlnomaleamldlc acid},

20 polydimethylsiloxane-{i-propyl-3-acrylate),
polydimethylsiloxane- (1-propyl-3-methacrylate),
polydimethylsiloxane-bis(l-propyl-3-acrylate} and
polydimethylsiloxane-bis (l-propyl-3-methacrylate). These
may be used singly or two or more of them may be used

25 combinedly.

The above polymers (Bl), (B2), (B3), (B4) and {(B5)
are oxyalkylene group- or polyoxyalkylene group- and
carboxyl group-containing polymers. These may be used
singly or two or more of them may be used combinedly.

© -30 Further, in this description, polymer (B) means all of the
polymer (Bl}, (B2), (B3}, (B4) and (BS).

The above polymer (B) is a polymer other than the
corresponding polymer (A) and polymer (G) in the cement
admixture. Namely, the polymer (Bl) is a polymer other

35 than the polymer (Al) in the cement admixture (1), the




by pol yneri zi ng nononer conpositions conprising the nononer poned
above, using a polynerization initiator. The polynerizatrgﬂﬁﬁgﬁﬂbé carried

out in the manner of 10 solution polynerization or bul k pol ynerization, for
i nst anc ﬁ’ g 7 ol ution polynerization can be carried _qut either batchw se
or cont "RPE4EPY sSuited for use as the solvent on t Rt on are water;

| ower al cohol s such as net hyl 15 al cohol, ethyl al cohol and isopropyl

al cohol ; aromatic or aliphatic hydggcarbons such as benzene, tol uene,

xyl ene, cycl ohexane and n- hexane; ester conpounds such as ethyl acetate;
-and ketone conpounds such as acetone and nethyl ethyl ketone. These may be
used si nglolymert WB2orisrer podfmeR@itheemtitap bee yselgmenr ¢Bbiiration. In view

of the Salbidebhesa s idbeestar ! i AQARES (B9fl 1he palyers (4, (B) and

" (G and the conveni ence i_n usin yIer s, | east™ one sol vent
sel ect ed F56vh THEN gFkRIPLEIRSE sty 16¥ th\ﬁaf:éﬁ“e%\%oﬁ%\?%ﬂrél Edhol s: cont ai ni ng
1to 4 Caﬂhi)lpoamﬁf {m)zaspaeﬁ@mtdry dﬁl@d‘ thanttied peasmer medyl al cohol

et hyI h:I %nlq ancﬁﬁ%‘:icgﬁ arabon agart ul arIB%r)eEegtlve anong

| ower alco § cont nlng car yi'ng out the
- pol yner i Zstliveveri athejudden thel pelver U i hhelesementaadmilkivae
pol ynmeri zgfjion 30 initiator, a water-sol uble pol yrreri zation initiator, for

exanpl e, a persul e salt_ such nmoni um ersul sodlun1persulfate
‘or- potassi um p%P%Eﬂ‘arf]ael és QBr%E?ﬁ‘Y x PgeP %Y"@%%Fi?n%oq{?d’rpe azo
i ni-ti at orwhifabr 1exanrpéasemt1aaze’arﬁdimlc@r1pmand stictheapoPyiRér ai®ibi s- 2 35

O R e TR A

2,2" azomCsLYEX(Y’z‘l?(le%%ﬁz(ﬂfOHPQ*y‘i’*}%ﬁkbﬁéﬁeadﬁyéfi%&ﬁ ®nieder BerarPfazonitrile

Corrplound @&ﬁo&%&iky@f@%’f@ﬁ §Z@i1§9twt:¢éra@mbaaitﬁoza%mbeﬂ dhat occasion, an
accel erator

I nedl y 5 netal sulfite
such as S84i%m )Eﬁﬁﬁ?%%eeﬁ;cﬁ? P?efj rer%rgg)i nﬁ?ﬁt £85 5§Pﬁw%h>}b%%osphate an
Fe(ll) satefspablgsnotivblesgss thahty, mlunmbydrpngmctamé.ryesqtflemi e di hydrate,
hydr | & dr Li,de 0 or
oy ey b e 100 IR o (H BT (pITPREYAITTERe ST P
wat er - sol i @“ﬁ‘@??n’%ﬁ%%‘n@ﬁ‘ﬁﬂé’td%he S¥YRLkRHENR GBOBPat ®r as L-ascorbic

acid (saldyitablprefesatd,y p\t&@dra}bxy cordy Bat neRe prefeaiabyiyng Odits t he
Dot oo o R B SR Bk SOl PLOTBLES BUSH 308 ROy BL Pt ©
per oxi de sl eas béni@ylar]bertbﬂrdby ote Jemegy frper amdrde ethy hgnke oper oxi de
such o3s RIS BYIpPREIOHxA8e, Obutiidhdid:aaR SRAPAUNENESoxide,
among others, the mode of addition may be of any type,
random, block or alternating, for instance. Preferably,
however, the oxyalkylene groups comprise an oxyethylene
group (s} as essential constituent(s) and, more preferably,
25 oxyethylene groups account for not less than 50 mole
percent thereof.
Suitable as the polymers (Bl)}, (B2} and (B5) in the
above polymer (B) are polymers (A) (polymers (Al), (A2) and
(A3) such as the above-mentioned polymer (C)) or (G) other
30 than the polymer (A) or {G) to be combined, a polymer
| (polymer (B3)) comprising, as essential constituent units,
the constituent unit (IV) derived from (poly)alkylene
glycol mono(meth)acrylic acid ester monomer (d) represented
by the above general formula (3) and the constituent unit
. 35 (IT}derived from an unsaturated monocarboxylic acid monomer




azobi si sobutyronitrile, for instance, is used as the pol ygﬁbi é&btgl n
initiator. On that occasion, an accelerator 20 such as an i'H Bgrpound

may be used in corrbi nation. Further, when a m xed sol vent conposed of

wat er g al cohol is used, an appropriate p nerization
initi ata‘% 097046?2 pol ymeri zation initiator-accel erator EBTV'(‘H?OHQR 1#on can be

sel ected from anong the above-nentioned various initiators 25 or
initiator-accel erator conbinations.sdhe polynerization tenperature may
appropriately be sel ected depending on the solvent and pol ynerization
initiator enployed. Generally, the polynerizationis carried out at 0 to
- 120C. Thelbabovervdmearorpdlimek A Mmeompaisng.i sscasserial30 out at a

t enper at lHo%sQE.té@nﬁ qm%f%@C v8é n@onﬁathaﬁt Qﬁiamﬁrrnzates:%d Nifdgat or, peroxide
such as benzo% peroxj d or | auroyl perOX| hydr oper oxi de such as

cunene RPdMBPRFREE RS @P%h%&ﬂ%ﬁ&ﬁﬁﬂ s‘%ﬂ'&?rﬁ“’naﬁ‘% &4dobutyronitrile,
for inst &mes@ﬁtd\m bynj ekeé | abvveelgeadral fmatnlsonepeind ch@ reaction 20 July

2006 WO g) Qg@g&ﬁfgﬂt\lg%l 8?914&(15%;:‘6%533'111}% ﬂ?&tatgart' cularly restricted

but |nclu rirsing 1njectrn € nononers to a
reaction dl\¢é§§@¥¥bkﬁ lasddi pengmex tGHe andt hmrmfug}ec gragt hod conprising

injecti n@o&%eﬁ@%&lwaoﬁbﬁ é&l@eﬂ%&cbbﬁﬁo&xd@%&@ ulkytsona |y or
conti nuous risi n ctl ngzr?‘@art of npnoners to a

I
f eaction ‘i?éégﬁyfl%taﬁlf‘?emloﬁf’? nH@f HéE 5n8 eBPrnd®the remant to a
react i on desssébedi i slapaakby Emka:orﬁubrimoa’sityn I&Jﬁ@ﬂ-ﬁaéﬁ,y, there may be

ment '18”9%?'3%(3& llk% @uﬁ&@ggfoﬂ ]l-)elt-%B(-ﬁa}BTélSp agniﬁ) Jégntl nuous 'Ipr' si ng;

injectin ol e nononer tron ves (2) A
met hod coPLisphErn rﬂoéérﬁﬁéoﬁ?léomhém@n%%%r thg| polygpey a@f‘)t@ra reaction
vessel cofgegctisveteratapienkadl i &Ihus$tﬂgepr@‘é&rbheémbcmﬁ@nlt@9 the ot her

nononers .t o eact 15 vess I nti nuousl y. ) _A. net hod npri si ng
ol ecti g BaPoL Bt Mlndp pHFy S ree dop U ohEAtionsd) pR1BRER! Y The " nlt i
st age andndhdR4) i njTeet badynds r @ aandopolyedse(Bé bl pawrbe a2kdand t he ot her
MONORBY'S didigdy! 6f §RCtUO DV RS$E! oEOEHén["rH& be ugéh (14) comPBADOM,LONPTI SiNg

i njecting par nononer (al (éé part of the other nononers to a
reaction vessefR? eaﬁe“‘tel% PAREE 1I”fes‘?ta 8nél4)cr?é7rquﬁ‘ﬂ@€tF?lgt}t%e remant of
'rmnorrer (alesent {@Zntdmch thRpresaadd l@fasth@n@tﬂlﬂIymlﬁSﬁmcoHBr&d tax a reaction

vessel [ NSRYeLAL BOIHNTm) | COBESIINGLY DY 25 L Ngac i Hher . by varying

t he inj ec i-on reaction vesseq &ont i nuously or
gradat i omllmeanélmcIﬁmbipﬁéymehe(ﬁr)agslcrlaﬂeg the ezeste i(A) et edhimnoner per

tImMe20 the polymer (A} is combined with the polymer (B) which is
other than the polymer (A) and/or the case (2) in which the
polymer (A} is combined with the polymer (B} which is
another polymer (A) (polymer (A’f)}). In case (1), such
cement admixture comprises, as polymer (B), a polymer other

25 than the polymer (A), namely such a polymer (B3) or polymer
{B4) as mentioned above and, in case (2), it comprises two
or more polymers (A), at least one of which serves as
polymer (A) and in which at least one polymer (polymer
(A")) other than the polymer (A} serves as polymer (B).

30 The two or more polymers in case (2) are preferably two or
more polymers (A) differing in acid value, molecular weight,
constituent unit structure and/or constituent unit
composition, for instance. In the cement admixture (1),
suitable as the combination of two. or more . polymers

35 differing in constituent unit structure is the combination




continuously or gradationally, a copolynmer m xture 30 cont ai % gzgﬁgch
constituent unit differing in the content in the copolyne 6’

synt hesi zed in the polynerization reaction system In addition, a radical
pol ymer | i initiator may be placed |nareact|on vessel at the initial
st age, %ﬁ%%@gpzﬁe added dropwi se to a reaction vessel, PCUT0534  hese et hods
may be used conbinedly according to need. 20 July 2006 WO 02/ 096823

PCT/ JP02/ 05144 52 For controlling tfge nol ecul ar weight of the product
polymer (A), (B) or (G, a chain transfer agent may be used. Suitable as
the chain transfer agent are conventional hydrophilic chain transfer
agent s, fodr peknete ditfifieolingype Hiechaen tddifsifosy nugbat st fch as

mer capt OglAaRob érb'd?ag)aiﬁ?ft@ﬁe g gh V68! dife afrlsArudabEd Capt opropi onic
~acid, thiomalic_acld 2-nmer'capt oet hane sul tonic acid; secondary al cohol

such as Py 6b’§/¥19é}9c6llréff3°1l%’\'&9rr genaesrsirh ﬁ%ﬁé%ﬁ%ﬁ R¥s 88 d,
hypophos plraeeds ﬂfmd.ll&ndmal tmh ther eaferif Gidmaxanpese, (Bqdi(cm 10

poblospiorale and aghassiuphVaeRNRSEOE Al ) SUlipeus Taci d, hydr ogen

sul fife, c acl urous - § afid dalts thereof(for
exanp! e, podamens st Fiardngs bali constiyiges§ewn tlul Fimuetugediinihd t hi onite and

sodi um (r&ﬁt\l&lﬁhﬁ%ﬁ'6iebol§ﬂgr§3<ii[§fetr|iﬁ?e% LR fedaer adah@mﬁe of 15

hydr ophobi c. chai n sf er _agent slktylt-‘l ective for rovenent in cenent

conposi t INSHRGE sB o (3P e§uPFa & &Ny YPGB 8fc 2% n transfer agent
rar e t hi olunspperahai n(pctlryaaiskglemageﬁlysohaathr@r andmpcheoc @adon group cont ai ni ng

3 or ,~Nnor t u b oct anet hiol, 20 decanethi ol ,
10 r%lpg' %Qﬁ&a& J&";Ené ﬁ 2P W ARGY

dodecaneth exa octa ecanethl ol, cycl ohexyl ner capt an,

~ thiophenol, t i RISISHE] Ereéwred ABECBL R rCURIBHAPROPE PUIPE. It is al so

possi bl e M)Uéﬁdtmﬁemm chRli thd ceRsherad@ititise qOMbadesidingnd to use a
hydr ophi l.i c chain transf er ent t§}5 and hydr hobi ¢ ai n_transfer agent
Conbt nedity tBar PReTSIt Snaenbrehy G ABPERnGT e BRI (flal o bo
control | dcs uefaﬂecmmcel:cwnel@y (B} n@}daasptohememndkﬂ:sr(lp(og)ymea h?%lalrionre(r]I hi ghl'y .
acti i naeha 0 [ aci or a salt
Pher a3, 2L (AN Sinek aégﬁmal @Pﬁgﬁgeb) f‘% ylssublfsgawésfh crd

t'di nin
pr edet er rﬁoﬁéfﬂ‘eﬁol(%%m a@ﬁ%i‘%tpﬁﬂf@ﬁr@‘éo@r?@mﬁﬁﬁbﬁﬁ t8% in the above
pol yneri zaflilens : l&ommmae&safypcmacteﬂ hel) pahgess palliyaar r glot,i on proceed

in a stahl g}éﬂgmngr QL KA Iatsp]case e)rfodllftf'eg (go{ nerization, the

35 di ssol% yge ratlo e so 20 July 2006
WO 02/ ogmtmmmpomm.smfsemz@ce irolymef efdbl y qmbln@teommfn S5 ppm nore

pref%babEblymer (A1) and, as polymer (Bl), a polymer (A) identical

in constituent units to but differing in constituent unit
content ratio from the polymer (Al); combination of the
above-mentioned polymer (C) as polymer (Al) and, as polymer
(B1), a polymer (A} (polymer (Al), (A2) or (A3)) differing

25 in constituent unit(s) from the polymer (C); combination of
the above-mentioned polymer (C) as polymer (Al) and, as
polymer (Bl), a polymer (Al} identical in constituent units
to but differing in constituent unit content ratio from the
polymer {C); and so forth. Preferred among others, however,

30 1is the combined use of two or more polymers differing in
the mean addition number m of moles of the oxyalkylene
group(s) in the unsaturated (poly)alkylene glycol ether
monomer (al} presented by the above general formula (1),
which provides an essential constituent unit in the polymer

35 (al) or (C). |




0.01 to 4 ppm still nore preferably 0.01 to 2 ppm nost Qb%f Eﬁ@by 0.01
to 1 ppm Wen the addition of the nononmers to the sol vent owed by
purging with 5 nitrogen or the like, it is preferable that the di ssol ved
oxygen GonehRkfation in the system including the ”Dﬂeﬁﬁﬁﬁmmgfe wi thin the
above range. e adj ustment of the dissol ved oxygen concentration in the
above solvent may be carried out in the 10 polynerization vessel or by
using the solvent adjusted in advaage with respect to the dissolved oxygen
content. Suitable as the nethod of elimnating oxygen in solvents are the
fol | owi ng net hods (l% to (5): %% A cl osed vessel contalnlng the solvent is
charged 15 wi tR #BPthas PrEASrIedtPesd Tart Folkinatindept WR@®te, and the

: pressulre wiyhiapdt kl$2p|ﬁ5&(ﬂleveéﬁé&|1tlé:‘dnlhmlﬁréegli_ﬁp%d&dlhbet@hﬂhaer edlﬁce Ithe .

’ partla pI‘ESSUI‘EO nt SO . [ eSS e, Wthi the cl ose
Pacser oy astt; sfveBhidt " £l bPSvacintighae DO ThL AU hase o a

vessel ccﬁﬂallorlwmgrtIh@Z)soﬂmdempOl:ﬁnerlepﬂﬂachO\I\wﬂra@li)ner(BZga:sr such as

ni trogen, ( @3@ tB@heLIﬂwt@@aﬁm lstecr)reqsvw@a%lpmyfaéraBqufflCI ently
long perio vent placed in a véssé| , is bubbled wth an

- 25 inert e§uEﬁe§1%r’§ﬁ‘% F@&Eﬁna?%ﬁnsa aLgr pcFehtIWs | GRECHRITIAR of tine.
(4) The saﬁ\p@rltymes oaze @i, ed polyridrenBeopl adpoTyneer (Rpert gas (e.g.

nltrogen) The vant: Di g i with a static

m xer, lﬁgi?hzaso1v§%? %% é§%f fﬁ%fﬁhg lﬁ éﬂk& tgggtsuch as nitrogen,
in the cdmlste(sé)f frelangheerpqldmsneuis@wm@mbzaﬁtmn Qfﬁas}f’s?étfm@ﬁr Gigh the piping.
Each gl %/gm{ 1(:alrg]t gb]_]?ﬁeft n(E2N¢ tg pfqﬁ&nssr(ﬁr) iAsnBikedn, incan beI used as abmal n
. conponent_0 e cenent,_a neces ol ymer may be
et T ORI S b BODHhl G SRR oS BERESBCI S B0Y) 05144 54 wi t h
an al kal icntenisrabhie. ffhmithblpohgmeﬂuaAaDkabomblnEMMmmtaﬁcéhare i norganic
sal ts SU%&%—hQﬁtMﬂécﬁ%oﬁ%egﬁc ) G2 Byy: %% h2 a'a%”g {?xﬁ@:{]s or

di val ent net organi.c am nes. f necess e polymer 5
" concent r atBZdn ARPObENeKj (It d@OAYESF Porpl dB2bnoBf (ANd OLEARFIRh. In cases

Wwher e18 hemmtsltﬁ.ue@ﬁt Wit it (6h ! Erom dedd \@dyfa@@ﬂ@ﬂ i vhei @d of
‘nonocar bo |I4§ﬁaCI ter of ,t he essenti al

i nnnoner &é), mhlg 8ﬁﬁ
~constitue sm?ﬁ 1 <ﬁ°§ﬁﬂ?r( ) ﬁﬁCPo Vm?fE népadeg an acrylic 10
~aci d est evolymeondB2Hera vl yoems A2 Uetdendricel it ¢onstprteketreditshat t he
_ polynerizgl 'B%FE B‘if‘féfiﬁc?dup%nb{?lﬁ;eﬁ{’@@iﬂﬂé aohfbst A 18YUELSh #id range (pH 4

to 7) and, afte
polymer (C}: and so forth. Preferred among others, however,

20 1is the combined use of two or more polymers differing in
the addition number n of moles of the oxyalkylene group(s)
in the unsaturated (poly)alkylene glycol ether monomer (aZ2)
presented by the above general formula {2), which provides
an essential constituent unit in the polymer (A2) or

25 polymer (C).

In the cement admixture (5) according to the present
invention, preferred combinations of the polymer (G} and-
(B5) are as follows: combination of the polymer (G) and, as
polymer (B5), a polymer (G) differing in constituent

30 unit(s) from the polymer (G):; combination of polymer (G}
and, as polymer (B5), a polymer (G) identical in
constituent units to but differing in constituent unit
content ratio from the polymer (G); combination of polymer

_ (G) and, as polymer (B5), a polymer (A} {(a polymer (Al}, -

35 . (A2) or (A3)) other than the polymer (G)




conpl etion of the polynerization reaction, too, the pH be p\ﬂ ?{9@8 to 4 to
7 so that the ester bond noiety can be 15 prevented from bg ldlu ol yzed.

On the other hand, it is also possible to use an unsaturated

nnnocar‘lgﬁﬁ%wﬁgzsam d ester nonomer (c), which provi dﬁéw%?{%ﬁg‘?sti tuent unit

(rrery, I'et~of the unsaturated nonocarboxylic aci (b), which
provides the constituent unit (Il), in 20 producing the polynmer (A2), (Q
or (G and, after carrying out theggopolymerization reaction, adjust the
pH to thereby partially hydrolyze the ester bond noiety of the
constituent unit (111) derived froman unsaturated nonocarboxylic acid
ester nononer Tk$albvehpolimer odide ishe PSLYRRTS ompehasing 2S(11) deri ved

Snce e e Lo abi d et er

Tononer s QE5 TGBnERG | (PRGN B AL TR PRI GRERLH A

nonocar bcesxﬂerCmanozderm(nﬁneepré@enheﬁ sbly1 gthe éiﬁbwaerrmenésaltfm:mﬂ:ad val ue of

the p Iyr’r(ejr), nep, feasiy g ueht? é\ﬂégf %hg n(zero) even when the
|ons suc

pol ymeri zation 1Is carrie that the ester bond
noi ety qusaﬁ@tfabedmmawetﬂwdwﬁfgldpétpyﬁeﬂzaz). onlk &t i on. 35 The above
~ polymers ﬁuéc)theG:By\.odels(eG)aneteé@r@ﬁldthe&veopoizﬁnewz)abzeol@on&@ﬂz/ 096823

PCT/ JP02/ 05144 55 wei ght vera e nmol e r f 1,000 to 500, 000 as

det er ni néfHE 8eF°’b%’f’?Fé’§Pl oHn%: 3_15 tﬁfv':\%hg& Fﬁ%ﬁ er referred to as

"GPC') orcqri$e1puby’ettnwt@nengtlyemolaqmrvaBéhtmasbamrf@rlsy emg ecting such a

wei ght a\éﬁngq ggjegfég zyr \e@bgg£ l%géa@%%mleg becones possible to obtain
ture

cenment a capab mani f g gher, | evel s of dispersing
ability. Mor eTB?e]F%frlé’olbg?tw?% the Somski b\%ﬁlbﬁ%nllts (A%t #&s than 5, 000 but
not nore ddmti3UenO0thitstiIl) (®6es pirtefedcabhyt NOLv) Aceastitwentl0, 000 but not

nore than 1 Te rang of Othe m)le ular is nore preferably
5000 to Q'B-t}%odqg?ét yrlruﬁ’lrse referabaibovaBB 1@%&0% In the cenent
adm xt ur @e(fB)rabéY(h)tcac&%ﬁal g to flthﬁe toﬁﬂés@@ntﬁﬁvéﬁt b¥rmagie ratio

bet wggn tdye yp@l BREEi fufntadit ( Bly) Narel¥nsPerad 'ﬁﬂlli:af(tp) (ol yner
(A) / pol yner mass to. 99/ preferably 5 to 95/95

to 5, éé’t"éf@\gﬁbp?)ldst Brg%)‘?@?’}ﬂtyo SPO,toaiLgﬁ%)L@h “{aﬁé’ opftTtal  ratio may

vary acccpmhﬂagaba)yt he tperfoosmanceadakackdr osttloe Whallanpesymdr t he pol yners
Co! et i3S mnd Ml MBS ROl MIR! cobBln SRECIcRS, BOALOTCIMR, of MOT e 20

pol ymer speC|es nedl used ita conbi nati ons
- of - polyneﬂﬂépdéﬂésC§$leaéﬂaﬁéﬁyﬁﬁraeﬁ&?elcéﬁﬁhn%hﬁﬁnﬁ?eoﬂumﬂﬁrd? nore pol yner
specizps ahififQlkigidvh lentP B chyBBky LUNYAdpk: c6RPDimat ii@nshef two or nore
pol ymer polymer (B3) as determined on the unneutralized basis falls
within the range to be mentioned later herein.
Further, for attaining a high level of dispersing
ability, the number of milliequivalents of carboxyl groups
25 contained in each gram of polymer (B3} as determined on the
unneutralized basis is preferably 0.3 to 3.5 meq/g, and the
proportions of the constituent units constituting the
polymer (B3) are preferably selected so that the number of
milliequivalents of carboxyl groups in the polymer (B3} may

30 fall within such range. The number of milliequivalents of
carboxyl groups is more preferably 0.3 to 3.0 meg/g, still
more preferably 0.4 to 2.5 meq/g. The polymer (B3} may
contain, in addition to the carboxyl group-containing
constituent unit (II) derived from an unsaturated

35 monocarboxylic acid monomer (b), a further carboxyl group-




species identical in constituent units but differing in 25 @?nﬁft iowent uni t
contents; conbinations of two or nore polyner species di f £ErY & t he
mean addition nunber mof noles of the oxyal kyl ene group(s) in the

unsat ur ol y) al kyl ene gl ycol ether nononer (al [ ted by the
above g@?\)@?a g#or mula (1), which nononmer gives one O%Cf’ﬁﬁu g‘gssentl al
constituent units in the polyner (Al) or (C ; and conbinations of two or
nore pol yner species differing in ghe nmean additi on nunber n of noles of

t he oxyal kyl ene group(s) in the unsaturated (poly)alkylene glycol ether
mononer (a2) represented by the above general fornmula (2), 35 which nononer
gi ves on@qmtaﬂnenemlaueehsmmwhunstEhezcahnmeymgeesonam 02/ 096823

PCT/ JPO2/ Q544 £Bbnt Mrlthe (29! AOBTvdBrofl ahABlsathitakla cenent admixture (5)
according,to resent I nvent |§qr} né}Fe rati o between_the polynmers (G and

(B5), nadriléﬁa;ﬁ’?ﬁ% 1 351G PERPBEY p DER) P PEET(BE)) (% by 5 mass), is
1 to 99/ Qﬁlﬂaedlulmha‘rmsabEycérmm}:ﬂS/g&@upe Sonimaimed pmeth:e ably 10 to 90/ 90
to 10 a t I a per f or mance
char act erﬁ SMQ'E wﬁa(nl%e?ggf aiﬁgﬂl’& Jﬁ%%reé g%ﬂgl negfa’llﬂgsre Wo or nore

pol yner (%nsfréé'é?’é% WHd/ dEIiwo or nore pol yner (BS) speci es 10 may

.Comﬁl nefll y be meOhboSw-habteo@esd suﬁmme@nbfnﬁtllqeauefzalém&s'nﬁr speci es of
each po

y conbi_nati ons. WO or [ e pol yrer
speci es (ﬁ#@?‘?ﬁgg{%up Sﬁgg?fﬁ%%tlrhrﬁatc% fEet Q“tyfngﬁs "tfwo or nore
pol ymer @eeidigbsas disttermahed nor ortst mrmemtrﬂhlzesd foats 16" f ien ng in 15 _
CONStygl Ueﬂ%te&&ﬂb& E&rhtrfdlhﬁe 2Rd c‘:‘e?é@’-"vﬁh%trleoﬂﬁe Oéolt;)ﬁ%ror(B res Rplaymer species

_dlfferlngln he nean addition nunb of nol és of theoxalklene
group(s) Yottt AerBnsaidiltiectethodi ﬁfama}r:eﬁetbq’rycfar éPﬁe?CHi‘) ' (a2)
repr esentad lsﬁltheormlm*eetgenemé dmmltached a}:wlveCIfolﬂ‘Dﬂh)érer gi ves one of

the 20 e el nsth}l&gn‘;h unlts | igg) pé)a% [rs gGgl gement adm xture
a oly

of this |nv t prefer p nerlza e(poly)alkylene
gl ycol (F!)anb@ﬁylcmnfaamlng annatidemnt glmﬂ;p(em dd¢i copati®iarHe pol yner (A).
or (tl?;)s asydft gwe@éfﬁ}eaﬁqaahl Eﬂelmsatg{%a{@@tﬁf’%é%@glﬁobaﬂ@” zation t
reaction can be carrie as  a star a conposition
whi ch d?ﬁﬂof‘@Es? ﬂfgﬁa a?p@?‘%)%ﬂWlléH@nblwgﬂ ((Iﬁ()?’l ﬁ}"%ddl tion to a
rrai n. produsdberondnetl (id@quionl éals oM qarbdugl ngrduyes asnsatulatred

(pol y) a1 N 2ugh Y ABkexish B EPDANEYg (b%b)ln(aitugl’ d(ka s aresult, a cement

adm xture conprising a non- merl za ene glycol (P), in

addi ti on ¢ thatipel yAee 7(11A)12ﬁ‘r (OG) md 1&%%‘5‘5@%‘@ ° oﬁ%ﬁ’qi’ﬁ@-nt can be
obt aigped. gﬂﬂih'btshﬁér &¥hnd JTORABEEO )?&WS(IBB' ) Ome AR dcsordetlé@ﬂnl/zli@il zation
reaction, C%%grhgﬁg f%fy%ggngas£s an be %e%érmlned not only by

the above-mentioned monomer-based methods of calculation

but also by measuring the acid value of the polymer while
taking into consideration the kind of counter ion to the
25 carboxyl groups in the polymer.

The above polymer {B3) can be produced, for example,
by copolymerizing a monomer component comprising, as
essential constituents, a (poly)alkylene glycol
mono {meth)acrylic acid ester monomer (d), which provides:

30 the constituent unit (IV), and an unsaturated
monocarboxylic acid monomer (b), which provides the
constituent unit (II). The method of production thereof is
not limited to such method but may comprise, for example,
directly esterifying at least part of the carboxyl groups

35 of a polymer obtained by polymerizing a monomer component




35 and (poly)al kyl ene glycol (P), the suitable proportion B 210 ép&y 2006
WO 021096823 PCT/ 002/ 05144 57 the (poly)al kyl ene gl ycol 9 TYREP0 | ess

than 0.5% by mass relative to the nmononer (al) or (a2). In order to

decr eas 05@%@“ oportion of the byproduct (poly)al kylgggﬁgeglgg/@glrm( P), a

| ong ti eded for conducting dehydration proce ve an
inpurity conprising an active hydrogen such as water existing in various
material s used for addition reactigp of an al kyl ene oxide such as an
unsaturated alcohol, at the wall face of the reaction apparatus or in the
gas. phase, fromthe reaction systemand further, 10 purification process
for ', remontagnipol §) ke leweYdiycatid Ppnométr ernaeiy eckpbiof addition

reacti on éﬁldanmauﬁ{é@m@@cqg of ScF AYHiedci ENGS a&h%see%yﬁl vity of the
nmononer (al) qQr @é% d’I’unfavorably decr éases. On the ot her hand, when the
P

propor t | SiPSEIER ’y‘ilhlali’ylaéh%xﬁ?%ﬂcy@llké@?n?e‘ﬁaqq}e ha¥1R¢e? 15 mononer (al)
or (a2) axeredariORinuprassitathendranaeB0 carsantatatisoat dews eases duri ng
pol yr’r%rl Zt?é‘:'m‘i% &eactl on, hence the nol ecular weight of the polymer (A) or
(G unfavora Py decr eases. Thus, the lower Ilimt of the proportion is
preferably' - notfh¢Rssin mHvduw by %sﬁboﬁﬁrﬁomﬂ@ effdnabky not |less than |.5%

_ by mass, gidih awgﬁen@rﬂﬁﬁthn@Qﬁeﬂrﬂ%%rﬂzmﬁa %@k%&smoﬂ&ﬁér preferably

S por i1 oifiia mfeR By TR enelobnS QLR HRPE VS WRBREstfld 01, hey

nore t harbb@Xebpboessgersdnadll foonel 25(3)r dkenabdy tiot rmmbertdnﬁn 30% by nass,
nost ef y r ui s of the
propoﬁl O&aa&%%h 898% S{H) &f})g’&ggﬂ)}éa r&%%ﬁg %—0 A)l% Sh%g@ﬁaﬂ to 50% by
mass, 1P :PG‘% ByeResalluid t2. Qr tlbo%%rwerﬁhla% 2 3‘@ 'Iﬂhelﬁr %%rtl on of

g pol yéal kaﬂcﬁﬂéeﬁghaﬁai fdPmdiel qftsy ve Int @héh@aw:jmak@i\b?ir?}{ﬁ)e v?rl els )
ependl n e [ O rrron,o an unsaturate y ene glyco et her
ooy "taftici e Bl ORR LR 18 O AORSIBLAIES AR ALY e Y0 o
reacti on sgicectled podynamdrkatetbylent s)mideeaphOQBlemmmde,Homever, t he | ower

i mi typf ﬁml%epeﬂei@n ét?x%?leJHJ(i’d@%Ql t\QQ 9;&996@@ &L/ 4P02/ 05144 58

preferably not |ess nmass, nore not less than 1.5% by

mass, st ﬂq tdra ’ﬁ?%f}é‘?:ﬂﬁ Q:hﬁoffap‘é%‘%' tkHé’ﬁ'k 2@9 eTPR4R I pr ef erabl y not
| ess .t hantybeh%fby DBSSandd. FbE ﬁdﬁﬁflnbaﬂdbalilﬁ:dlm&QWebhntHe of the

Propor {1 ofdcsonsREELEL A O oRNS LGN 0% bV PRaSr DL PLgLer 20l not

nore than /eby nass,
nmost pref@ﬁ@@lkylﬁbe FOP D tq\mprm% b@hmyethylene group as an

20 essential constituent, with the oxyethylene group
preferably accounting for at least 50 mole percent, more
preferably at least 90 mole percent. In the above general
formula (3), the mean addition number n of moles of
oxyalkylene dgroup(s) is appropriately 1 to 500 but

- 26 preferably is 2 to 500, more preferably 5 to 500, still
more preferably 10 to 500, in particular 15 to 500, most
preferably 20 to 300, When this mean addition number of
moles decreases, the hydrophilicity of the polymer obtained
tends to decrease, hence the dispersing ability tends to

‘30 decrease. When it exceeds 500, the copolymerizability
tends to decrease. Further, in the above general formula
(3), R® may be either a hydrogen atom or a hydrocarbon
group containing 1 to 30 carbon atoms but preferably is a
hydrocarbon group containing 1 to 30 carbon atoms.

35 Suitable as the hydrocarbon group containing 1 to 30 carbon




The suitable ranges of the proportion may be 1 to 50% by gﬁﬁs r?gqu to 40%

by mass, 2 to 30% by mass, and 2.5 to 20% 10 by nass. Aft B@ tion of

produci ng an unsaturated (poly)alkylene glycol ether nmononer (al) or (a2),

(poly) gl ycol (P) separately synthesized may wi thin the

range g\%%ﬁ%[g&g%ove proportion such that 15 the decr(la)g@g&?}rqﬁg%l ecul ar

wei ght of polynmer (A or (G owng to the nononer concentration decrease

during polynerization reaction canggot be generated. Further, after

conpl eti on of polymnerization reaction, (poly)alkylene glycol (P)

separately synthesized may be added. The 20 structures of (poly)alkylene

gl ycol (Rtoagdadearzpse poky) aleadenaegitjostd(Myreigwbaraed as a byproduct

nay bte_ e e33Ry Ofo Wf.Iin%t thdN¥serddife q%nf%me a@&f@e&t llérkfef;aib@:hle plre?g;lt

“invention nay ¢onprise two of nore species. o y).al kyl ene gl yco :

- 25 \Wen @) éPE&%ﬁB’dﬁoﬁ%i’o?Fgr%ﬂ'cﬁ&’Fsh?édB ¢ttY in producing an

. unsat ur atiettrepeky) ahk yWhendigbycoinetadn i tgyodenesadeal.) Theded@)el, s used, the
nunber, of_.ca t t aj d X yl.ene -qrqu _

(pol y)sal ktyq e%ggglegc%&cﬁ%ﬂcgkﬁg loIpncﬁ: ?‘g&gn&g{kﬁ llge%eﬁ%%o ear}%s?leld for

produci n@revr0 1FoRbeEsrabdly) 1oko (22) mane Prefsrakty Hat@, 1hnemtill

(poly)al Kt\drl@’lgrglféiﬁ%l}(ﬁ) tf&em.ar i’ii:elzpéx&mhmasi ze@bis.f addgfl, 2t he Zumlaer ihs

~appropriately 2 to r to 8, nore prefer y.2.to 4. In the
‘case of al kyl eﬁae%x? d%’oqé@ag%’ta’ﬁe%eerq]\yéﬁ%f PSH? {9 racﬁg?écs?)%]cc‘% es optionally

35 sel ectemter opnameng(dt hyhéok wridalesptbpy benst dxicad, vadt J(I¥) 2006 WO

02/ 09682 P 4, 29LRYL ¥ Q{%:aq_xifg Lyggne joxi,degapd the like, the

m)de%gf ?taégj i ts%ogg!rim é:e eo% t he éan om b?gg; aF1 /'orl alterpnating. type, for

" i nst ance . Pyesucd BEuER A AROVIEaPRAYRS HetBrben thReMORRR DI | LBFYISFrd

- hydr thFtu'nm'ﬂgyothér's,s ﬂde&:ﬁu@lébeg;ic:.‘laécﬂd?e_oi exyabkyd mﬁﬁgcwp Cﬁﬁ})ri ses the
oxyet hyl e roup_as.an ., essentj constituent the.gxyet hyl ene group

pr ef er abl q‘é@@&&n?i‘h%e faodrd%é:t%sfe%sg‘fegotr}'r?ﬁlté‘oﬂe%%#%&ngﬁglgﬁér(eferabl y at

| east 90 Hmsire (perbeacryMiteacigoty)ctdldndige aghidcer ¢ hapfichnds a byproduct

10 irlsprQﬁy‘cﬂﬂégoﬁﬂeﬂﬁsﬁkd{x%b‘é@yéf’%l}@r@ lpilyeBesgbyeinest Bgr mononmer (al) or
)

(a2) 1s used, the termna roup of the ol,y)al kyl ene gl ycol (P) depends
on the prftfiddiosnC et htkYdrng a&?‘}’(‘%g %gagﬁ%ﬁ?%‘? y

cor r esporgtoniso tB2any not e talheved gehistad t ifcomiubho(d )camtaiBingnhnel y is a 15
hydr ogen at I y r g t g ni 0 53 n atons. The
specific %(gr?p%ggg?ﬁe%%? ,alr%g@ h%%gpetﬁn%%q (Snggg?%?i'R;?)ﬁogﬁégg‘bove gener al
fornul a (I)buhenedy, 1-priviered, d-hgxrnen ostanps) #esfdwdrly binds at one
termgp@l hexanol, nonyl alcohol, lauryl alcohol, cetyl alcohol and

stearyl alcohol, unsaturated aliphatic alcohols containing
3 to 30 carbon atoms, such as crotyl alcohol and oleyl
alcohol, alicyclic alcohols containing 3 to 30 carbon atoms,.
_ such as cyclochexanol, and aromatic alcohols containing 6 to
25 30 carbon atoms, such as phenol, phenylmethanol (benzyl
alcohol), methylphenol (cresol}, dimethylphenol (xylenol)
and nonylphenol. As specific examples of the monomer {(d},
there may be mentioned the same monomers as mentioned above
referring to the case where the monomer (d), which provides
30 the constituent unit (IV), represented by the above general
formula {3) is used as the unsaturated monocarboxylic acid
ester monomer (c) to provide the constituent unit (III) in
the polymer (C). The monomer (d}, which provides the
constituent unit (IV), to be used in producing the polymer
35 . (B3) may comprise one single species or a combination of




or both termnals. On the other hand, when (poly)alkylene ég B@y@é (P
separately synthesized is added, the termnal group of th (I | kyl ene

glycol (P) does not depend on the production nmethod of a nononer (al) or

(a2), t@ preferably corresponds to R2 in the eneral fornul a

(1) or g)%,ylgr%zﬁel y is preferably a hydrogen atom or gggg%ﬂgsd?“ocar bon group
containing 1 to 30 carbon atons. As for the (poly)alkylene glycol (P)

contai ning hydrogen atons at both ggrmnals and produced fromwater as a
starting material, specifically, there are may be nenti oned
(poly)ethylene glycol, (poly)propylene glycol, 30 (poly)
ethylene@p@l?ypmcxgdsnﬁ§lg5ycol and (poly) ethylene(poly)butylene glycol.
However, si nce:c@e dy?sta%rﬁeéab;h@n&ﬁﬂ%stg}@lesacplraefm%hbﬁér (wo! y) et hyl ene

egcoI Iene(pol | ene gl ycol .is nore referred and

Lot y) et pERopEivasAe thes BonELbhEt Sat el (X6 45 WhenseRonsy) al kyl enc

gl ycol (I@ro&ucd:hgl ishea goyymeducB3 20i s) lﬁrﬁféﬁ@lﬁly \&D @@/cB%B:EﬁljRCT/ JP02/ 05144
60 forg 4C a (Rl ) ed wei ght aver age
nol ecul ar Wel g‘hﬁ&%(p(%l@?gﬁéq S% ggc% d@lgﬁ ehds’ on t he production
condi ti or\@téfﬁcﬁﬁhbﬁéc%dal Frobﬁn(%lZ‘)Cl :naﬁdrm%@}ﬁdﬁnﬂch@e'ﬁ@hrﬁa&i‘dﬁl ti on number
mor n Ofdlﬁra'r@hesm@lfaloé)é@'tléw Qﬁ@oﬁtﬁcﬂ@(a&);sb%ncﬂ%aﬁhbyamﬁnéo to 50000. On

t he ot her when | ene col (P eparately synthesized is

added, tt'?eaqiénﬁlée{ﬁc’ft 95\%‘%‘amé/ P‘%ﬂ ng’éz}lté'r g%‘i’%c?ﬁnqy's %ref erably 100
to 200000owevee, pn@ﬂéraai:rwwO@ciab #rP0GadLs sthéteafomeeprefer ably 1000 to 10
5000Q4 Prgiaeably, irhe ﬁi?ﬂé(ﬁ y;ﬂ&p"k%‘n{agreo CHed'oBQ }E]Qn&f@ spg¥cgegnt invention

conprises an unsat ur at'e gl ycol nononer (al) or (a2),
in addi t i%n a 6°MRENataNy 9dr tya) opmque) SE§Céﬂsessent| al constituent. In a 15

preferred enbodhngfditilche t6ctRetmAbMett ¢bRs € Idudnyst bebvmmqortirﬁses t he above
unsat ur at esdS (2'1%1 ) al kg/Jf-]__ S gl Xgo% et r}ler0 nononer t(L1 }: and the cenent

adni xt ur €8 fo (fqol} tf il % e Fh% above unsafiurat ed

(pol y) al lqmcembogyymla@m@pnomnomn (hdyh pooGidese thRe unsat ur.at ed

(pol yal Kser%%gtaéﬂgqlnleé hes, goﬂg@?apmll); eﬁséa;’:)aﬁea not pol ymerizable by

itself, it tends to remgin after | etion O]aFF rrerlzatlonreactlon
Thus, formCHWé’EPEE%FWg“E r?é:llde\?éFerm‘? &rortdirer” PGP"&Q?? thider the
det ect ablc&)risltmttleﬂﬁlwﬁl,t (VIS - aﬁaasswmmtem 25)) nariehs probedesrount of an

initiat ory hggit&d{gz‘ g:ﬁllrtegv? %af‘tbe Ebggr §taqm%%h%§: pol ymeri zati on, or

prol ong an po yner|za since it becones
di fficul thmlé@ﬁﬁ@ﬂlb]tqqéﬂomrﬂééui@rpmmﬂgahm d?OltWT@r pB8Huctivity tends to

decr @se, pidfelr$ell Sh&F Y &£t QustiOfonomers are those already
mentioned hereinabove.

The above-mentioned polymer (B4} is a polymer
comprising, as essential :constituent units, the constituent
unit (I’) derived from an unsaturated (poly)alkylene glycol

25 ether monomer (a2} represented by the above general formula
{2) and the constituent unit (V) derived from an
unsaturated dicarboxylic acid monomer (e}, It may further
comprise another or other copolﬁmerizable monomer-derived
constituent unit or units. These constituent units in the-

30 polymer (B4) each may comprise one single species or two or
more species.

In the above polymer (B4}, the constituent unit (I')
and constituent unit (V) each accounts for at least 1% by
mass of all constituent units, and the proportion of the

35 constituent unit (I') is preferably not more than 50 mole .




30 the polynerization reaction while the nononer (al) or grgﬁ)‘” i ns.
the other hand, in the case where the proportion of nono '(’ I2§ r (a2)
relative to the polyner (A) or (G exceeds 100% by mass, the dispersing
ability. cenent adm xture for cenent deterior orably. 35
Thus, i TPsles SR

OWer limt of the proportion of nonomer ( July 2006 WO
02/ 096823 PCT/JP02/ 05144 61 (a2) relative to the polyner (A or (G is
suitably not less than 0.5% by nmasgy preferably not |ess than 1% by nass,
nore preferably not |ess than 2% by mass, still nore preferably not |ess
than 3% by mass, and nost preferably 5 not |ess than 4% by mass. On the
ot her harRBEraens oppell qongitityent henigrsopdfhérorihies popesbign wdt nore t han

100% by ffﬁe%%on@tﬁﬁ@é&blmﬂotunprfstlfa@ Qﬁa(?sz% BB Sa s’ endr ef erably  not
nmore than 80% still nore E,Oef er not nore, than 70% by nass,

and nost Eab?‘ Bedvaer h AR %fb>'F %%Eurqéisedf or the suitable range
of the prtmﬂrytladahyleztmrgglyc:mﬂyebnerrenﬂnmed(QZB-der:ﬂve@D% by mass, 1 to 90%

by mmss. GuydityB0e 0N ARAS) sl Lod0MRY RS é%h%n LeobBefody mss Al Ler

conpl etl on noimer (al) or (a2)
may be ad‘Hw C\Wﬁﬁiﬁ“?% %ﬁgévbflﬁ hleesﬁsté%vé d?ibmﬁﬁﬁroﬁh%ch that the

decrease ¢dhﬂbna‘zpemlﬂga plivietry ( Mr, GHTRRL ﬁﬂ@@@ﬁra&%d nduced. The
t.he _mononer (al) or (a2)

t t f
e GurRof AL TR ﬁ&%&}ﬁér el A R Gl G PRPE B (5D The
pr ef err ectaretlowd flor ehtbduccaget: Hﬂlqodhypersxrﬁg adnilit @) temdprtoses carrying

-out Pl Y N d %akkon E‘Lﬁ%ﬁ%kons&ﬁé@%lﬁe uﬁQH?l?;jséﬁéoo"tpW‘i ?Qlfﬂ@{é Ses a

non- polynerlzable (poly)al kyl ene confaining an al kenyl group
as a st ardi¥reinfthet Aonameradart | b‘?l ]t%" énnﬂ%ﬂﬁ‘rlﬂ?%ﬁ'ﬁgsl % o conpri sing

an unsat leSrEﬁier(aﬂOth{étaHﬁé erepglkyoon oﬂetther cﬁﬁ’@@.{mﬁfer(tahhlﬁr 1'32) Wﬁsl an )
essent|a canst ent a Qp e - pol r|zt|0n eactlon Ile the
nononer (a ) 5% h\'é;%’ 2’5han % morl I%e%g%elmn: I% c?lhgtltuenEt gréﬁ#n xture of the
i nvent i ons dmaLti §h¢.g3<almrorf@ﬂ) (ed) ke oéaé;a}neéndltio highl y) al kyl ene gl ycol .

(P) 4y adgiddeaRihg éﬂ&‘ﬂapﬁ) el 1£'°911§H yi€®hsCanhe 1ahhai gk gasily. The

conposi tion V\/m ch ri.ses non- yneri zabl e (po al kyl ene glycol (P)
not cont g% R¥ngags) al rhhe é’P HReT | ﬁaéd |5Het%°’3i$F’1%")$&Fu B

(pol y) al kyi’enangl yepl ietgrerferabdpeso (& )1001% PaZpashn oee35 obt ai ned by the
ser Soos AT TS LTS, IR BRI (o) o
(a2). basis.
20 Further, for attaining a high level of dispersing
ability, the number of milliequivalents of carboxyl groups
contained in each gram of the polymer (B4} as determined on
the unneutralized basis is preferably 0.3 to 3.5 meg/g, and
the proportions of the constituent units constituting the
- 25 . polymer (B4) are preferably selected s¢ that the number of
milliequivalents of carboxyl groups in the polymer {(B4) may
fall within such range. The number of milliequivalents of
carboxyl groups is more preferably 0.3 to 3.0 meq/g, still
more preferably 0.4 to 2.5 meqg/g. The upper limit to the
30 content of the constituent unit (V) can be placed at a
level such that the number of milliequivalents of carboxyl
groups contained in the polymer (B4) as determined on the
"unneutralized basis is within the above range.
The above-mentioned “number of milliequivalents of
35 carbéxyl-groups contained in each gram of polymer (B4)




The cenent adm xtures (1) to (5) according to the inventi 9 :@ éses t wo
polynmers, nanely (1) the polynmers 5 (Al) and (Bl), (2) the gcﬂl@' P (A2)
and (BZ) (3) the polymers (A3) and (B3), (4) the polyners (A3) and (B4)
and lymers (G and (B5), as essential consti Each

pol yrrer Qa%%ﬁggused, as a main constituent of the cgh{/ﬁi‘%&@%%‘ xture, in the
form of an aqueous solution, or in 10 the formof a powder prepared by
neutralizing with the hydroxide of @ divalent netal such as cal ci umor
magnesi um to give a polyvalent netal salt, followed by drying, or by
causing the polyner or salt to be carried on an inorganic powder such as a
fine sililweg/powaierdefarnioaddobythl yinnguteslfted davdat’ deimi xtures (1) to

(5) accoriditRgqta ﬁ&‘emdl%\é%mth@nc:%?é‘ u@%r@sﬁﬂe'ﬁbilﬁr[érollﬁthﬁ 3yl ¢ materials,
~nanmely in cenent and other draul ic materi al tg 1:gemsnt for exanple

gypsum FiddtefPERr BRhHNES MEFRedR Odfy(‘fta&GPllEtl% Foﬁc% FFPsi ng a
hydr aul i camiatsali:aforrmmmr thedsame 220 meantoheddibosteuferatioor di ng to the
ool OholvheRCERPRA ol QIRHIST Wil Mmdy | 4A1R ARG SR BANT) O @

coar sé ’%e egat ement concrete
-~ and pl ast CAﬁﬁhgt‘#Eﬁél hy’dltalﬁV? cd%@ﬁﬁé‘sﬁfp@nénrf@}ﬁﬁt@ﬁéﬁe%bove 25 cement

conposi t;dl%%rbﬂré%ir]@%cQ.MBhom§rU§§? &th!ﬂeheBY@HﬂtéhdyQ gaterl al tare ijn
conmones uch ce psi tion ri.se the_above: nentione

cenent ad‘?ﬂr%faﬂl% %@f?ém‘ﬁtnt §H§ e rsug 8§sgﬂg %l?c’vceoﬁ?f’?{’%‘?ﬂs Such cement
CONpPosi tlmtatsentansl_th t(Jflé dermspbdiromf ahhenpapee@ied30 i nvention. Suited
for uge g EESrBS 'ébitdhﬁlol(fxgxg%nt(b)coﬂgﬂéhtt@é‘ ApRrdbpg to the invention

are portlan cene speci es I nar ear | -strength ultra

hi gh ear IIVlléﬁﬂéh‘éﬂﬂen%d’ér SEELPRY gr@ﬂPﬁaF%“b@‘%ﬁ%ﬂPnB €and | ow al kali 35
gr ?des t hey1e0i ;e}: (B@TI:éZHJ&hdﬂ angdeds cam:ttedslaeCtmt (diagt t20tRkl y 2]9?6 Wr?
02/ 096823_P P02 051 nace ag a .cenment, y as
cenent), F}e%usnét'f and @gmaufh uﬁ%leﬁaocemleqﬁlllba enFtasplo har deni ng
cenent (oﬂm’b@kyhk@roma meerr apbd dfrtdeniondg yoerne(®4) timed/g) iaker ultra rapid

har depy ”Qié?t%'fﬁ%ed”@:gr\ﬁ?é A UL ] %a%%ﬁe&)l begrde%mgn@&m oi | -well
cenent, |ower cal Ol’lf val ue cenent (lower calorif vgl ue bl ast furnace

sl ag cerf8hyY, by| {h %S?PW%(@&nFé%?dd%né’ B Ragy J%Ettﬂoﬁto urnace sl ag
- cement, headleubekide mmus)o byl mé@dfungm:gsﬂ:hengtdeﬁﬁmat pf tlesrent - based

har den ”%&iﬁh%&' ﬁhﬁe a@aqc B%C&lns“i%'é%ﬁttﬁégsﬁﬁﬁg BEOQ&gf‘tge y using at

| east on mini ¢ p i nci nerati o sewage
i nci ner atiai tasﬁhasc@rquleugirauys B fdeppedEmer such as bl ast furnace sl ag,

- fly ash, cindehe asdbveClpolkRbr apty) RUSKbBSPro®iddda th¥NBxaridild,ca

by copoclymerizing a monomer component comprising, as

essential constituents, an unsaturated (pecly)alkylene
glycol ether monomer ({a2), which provides the constituent

unit (I'), and an unsaturated dicarboxylic acid monomer (e),

25 which provides the constituent unit (V). The method of
production thereof is not limited to such method but may
comprise, for example, using a monomer before alkylene
oxide addition, namely methallyl alcohol or a like
unsaturated alcohol, in lieu of the monomer (a2),

30 copolymerizing the same with a moncmer (e} in the presence
of a polymerization initiator (whére necessary
copolymerizing these monomers with a further monomer (s)
copolymerizable therewith) and, thereafter, causing 1 to
500 moles, on average, of an alkylene oxide to add to the

35 resulting copolymer. |




powder and |inmestone powder, and gypsum may further be 15 aﬂtﬁg Ob}éabl e as
the aggregate are gravel, crushed stone, water granul ated b 12 rnace
sl ag, recycled concrete aggregate and, further, fi reproof aggregat es such

as sili e- based, cl ay-based, zircon-based, n silicon
carbid &gasegmgr aphi te- based, chrone-based, 20 ch 09 I‘?rﬂaogdri\gég?te and

magnesi a- based ones. As for the unit water anount, the anount of cenent

and the water/cenent ratio in each ggbic neter of the cenent conposition
according to the invention, the unit water ampunt of 100 to 185 kg/nB, the
amount of cenment as 25 used of 250 to 800 kg/n8, and the water/cenment ratio
(mass ratio) Bf or the debakle apdepppedfic MmparpeefefdBlg), the unit water

anount ofpoll?g&e&omi)&dtg{s%tutha; mtlteéngamrﬁs aaa teed of 270 to 800
kg/ n8, and the wat.er/cenent t|o gh to 0.65 are

) )
KO omrend BTG St S8 oV A0S LD SO LEPERE i ncl usive of hi gh
. strengt h @coresebrding tdesa;rhp‘grpnmmlvmn’aarem@ﬂue trefpovingdicrete with the

unit ge ?) gﬂg](, ;Aﬁogrk%\ accor V\%E r g gly of addition of the

cerrent a ? to the |nvent|on in the cenent
conposi t i on 3@ he cERAH ﬁ@lY’Be’ff’ne(mnvéﬁ i 8 i &)gr &PBr BBIBFTUPE% 0 5. 0% by 20

3\3' y 2006y ‘ﬁ@l%éﬁﬁﬁﬁ-&ﬁnBEEﬁdP%’dn@ﬁab@hﬁﬂsn@&ﬁpMQd ehet he mas?] Sf c?ament
Cwhen it is riar 0 ydraulic
cenent s nuglgg %en s aaﬁﬁ’% oﬁgijf%vor (i%hew 1\‘A{]Eh‘cr}such as
reduct i oﬁ‘hmmﬁwem@rloamambe |mrea§eouh in ridwegianaed & i nprovenent in

dur afljigl i 136186 8nl £&81 Bd zaYHER &h%ﬂtkolbglyﬁgﬂiédiﬁ%n' eygt is lower than
0.01% the sperformance characteristics nay becone i nsufficient.

Conversel’;}1 * it exceeds 5.0% the effects will substantially reach the
~-peak and this may d“eludiisadpabimgeciat ibhooalt Hee ecardeticalt 1€l theewpoi nt. . A

Tore Preharadaddhl i aiiaNshoLp. NSlsLoneror Lhan 0. DR DRt i gher t han

2.0% sti nore prefera | OWer not hi'gher than 1.0%
Thus, rétfbrﬁ%ﬁdaﬁcs‘/smm«}lr&dwmwelCi“@raééI@@lh%&Sﬁll’@lﬁl ap Befehy¥l on |evel.

- The rl@ing]fhl@(ohb'l? églgjr% 'ﬂ%og@/yeimd 519@1%%)9&353&(?@3’, 3§oﬁa@2ct% 2. ]9%?[ hStI |
nor e re r.a (0] % n adm X (0] e
om0 PP oRE OB S P Hah AERRAE S b8 e ek B0 11 a
~.convent i analohexent ahdpehsaats; affisr sonhoando et asnathykenent

di sper sang (8)sris (A8 Ol 3R coh s fGal LI e AAELYRCHe R coment

adm xture of e 1nventlion an conventi on cenent dis ersant(s) i's
prefer abI%FhMJQQ(e’PBneQQIPEeSW@ &%Pé?éb?%@/@@rt &w95p5 makq [Af npre

- pr ef &oabl gherl &ag0bé OuY 16, cohbhesdivn.! Taniew e gpecified in a whol esal e
manner siNGRnih 4RSS 2 LIS L0 FUHoRREL and the polymers (a),
(B) and (G) and the convenience in using the polymers, at
least one solvent selected from the group consisting of
water and lower alcohols:containing 1 to 4 carbon atoms is
25 preferably used. In that case, methyl alcohol, ethyl
alcohol and isopropyl alcohol are particularly effective
among lower alcohols containing 1 to 4 carbon atoms.
In carrying out the polymerization in agueous
solution, use is made, as a radical polymerization
30 initiator, a water-soluble polymerization initiator, for
example, a persulfate salt such as ammonium persulfate,
sodium persulfate or potassium persulfate; hydrogen
peroxide; or a water-soluble azo initiator, for example an
- azoamidine compound such as 2,2’-azobis~2-
35 methylpropionamidine hydrochloride, a cyclic azoamidine




25 cenent dispersant species enployed, the formnul ation,
conditions and so forth. Suited for combi ned use as the coﬁ@éﬂﬁé®ﬂgl cenent

di spersant is a sulfonic acid type dispersant (S) containing a sulfonic

acid grﬁﬁﬁngﬁgbhe nol ecul e. By using 30 a sul fonic a$égﬂ%ﬁﬁ§%glspersant (S
|

contain Ul fonic acid group in the nolecule in ion, a cenent
adm xture having high dispersion retaining ability, and show ng a stable
di spersing ability not depending ongg cenment brand or |ot nunber, can be
obtained. A sulfonic 35 acid type dispersant (5) exhibits dispersing
ability for 20 July 2006 WD 02/096823 PCT/JP02/ 05144 65 cenent due to the
mai nly suddmpeuodagich grsodp2 ndededs - 221 (@ctirbda zalin2epydl Brewana/ari ous

conventi gnlroeHh RIS, AChH LYPR: K iSRCISABbEndBYIAE a4sed but a conpound
containing .an aromatic group.in fhe nolecu[e is preferred. 5 Specifically,

there rra;Fad%’aF?@HH%ﬁféd’ éfF?)"éFR’ere and OB FhRhi CRS AR s af type such as
napht hal eﬂﬁ&llleﬁ:ﬁﬂd)ﬁ i e ﬁeédad:@tﬂﬁyc&u@onﬂeﬁsatmle an alkali

ot Y panii il S0ePd Wik 381 ol Of TRISNe copdansyt es, and

anthracenes fonlc aC| f or ma ensa 'mél ami neformalin resin
10° sulfcnﬁ&ia@eﬁélﬁ%&aft%ﬂ@éugubMpQﬁhQﬁﬂh@ﬁﬁmeéuIFQﬁﬁﬂi &eiL 8- speh Ml dehyde

Condensapﬁﬁu}%rgaﬁ%'<%daﬁu&0ﬁ§h%6&wﬁﬁﬁﬁﬁﬁésﬁ@kina%yQﬁh?uﬁatéﬁ 't

am noar yl.su onLc acl orm conaens es |gn| nsu oni c
e e Ere SRE R AL P CTE LIRSS, SOTe RS aai ¢ Vo

| i gni-nsul fsaiit¢ aC|ekgﬁha£mlbsacpdlpsa@mﬂeneﬁhéﬁ(hydrogendpsﬁdX1deype and |ike
sul ! oy ¢ acldlyRe dongied %&@!Y@%dme\@@&gu&?mhaegera t;lah concrete is

hi gh,” 11 gni nsulfoni ¢ aC| I"spersants are used. On
t he ot herathasgelapzrrr: t%lw&ﬁépﬁeie?r@fﬁldr e{ﬁﬁéti i & G @ﬁfébits ‘éﬁe% ddl e
| evel _ZQJ(R@hbhgnghlaryl sul fonic acid salt type, nelanmneformalin resin

sulfonlc acid ialt t%g; Eng% m nosul foni c_aci d galt type or

pol yst yrenesul £8nFEREFY SHFt 8§ R SrE5NYR U9 Br éPEFabl y used, which
- have t he #liggihed, dasgmatmaaMydbpbarbonA:wHHMQaticvhydrocambpe,seﬁteﬂn ¢ acid

S type 45 dGRRRAANGE AeHoRORLARBLAG & W ABIGeAE] h WhiRike tiig Mol ecul e

may be used 1 n combination. aqueous sol ution i.n which each pol yme
-conponentas|h?nﬁﬁ¥lc%#ﬁ9ﬁ1Q%jﬁFxﬁﬁFEP¥# RYFEXiLAGend | T OPRECHLES mer (ﬁo (B)
and (G) saudh assuhﬁ@:ﬁu mmlo@eb:wiéd@h sperssght af S zS8kagouainasg a sul fonic

 acid grou n ecule di ssol.ved togeth r| [ to mxing a
cenent co#&ﬁ%ﬁsﬁFSHu RIS 3de50¥ Mt ‘%'lmer’lt(ﬂ:'JS S%?1AJ gqueous solutions in
whi ch eacn’pmgmemom sinditdgsbved Qﬁe§|beé§t Poedsiamy abeaaﬁﬁh%raﬁ@spect ively

to a gemeficys ag %iﬂé‘%oﬁtp%ﬁ&”ﬁaf%@%eh‘ 98 cimo /R ogQMPonent prepared
in a pomdfgrtﬁgkq]ggéanléyggd so?vent composed of water and a lower
alcohol is used, an appropriate polymerization initiators
or polymerization initiator-accelerator combination can be
selected from among the above-mentioned various initiators
25 or initiator-accelerator combinations. The polymerization
temperature may appropriately be selected depending on the-
solvent and polymerization initiator employed. Generally,
the polymerization is carried out at 0 to 120°C.
The above-mentioned bulk polymerization is carried
30 out at a temperature of 50 to 200°C using, as the
polymerization initiator, peroxide such as benzoyl peroxide
or lauroyl peroxide; a hydroperoxide such as cumene
hydroperoxide; or an azo compound such as
-azobisisobutyronitrile, for instance.
35 An injection method of each monomer to a reaction




20 July 2006 WO 02/096823 PCT/JP02/ 05144 66 cenent during B‘IXfé, g cenent
conposition, and any aqueous solution and/or any corrponem2 F]P pn%P din a
powder form may be added to a cenent during m Xing a cement conposition.
The rat e cenment adm xtures (1) to (5) and a c acid type
di sper Sigﬁto% §§£cont aining a sulfonic acid group in Fﬁ'g?@%{f’%é‘{, nanel y
(total content of each polyner conponent (polynmer (A, (B), or (G)) in any
of the cenment admi xtures (1) to (5{ sulfonic acid type dispersant (S))
(% by mass) varies depending on the performance to bal ance between the
cenent adm xture of the invention and sulfonic acid type dispersant (S)
cont ai ni "gsgesuls dmt: pagtilqugprblyp destrhctad| beulinalydgsi a radfodnat i on,

however, ddmpri§i ;Leﬂt';dlgltﬁ@ W19 nbRomerdE Prebecaphy 5 to 95/95 to
- 5, st|II nore._prejera 0,90/90 .to. 10, 15 The agdltlon proportion of

the cemerES58h Q?H%CW%H a obhft iidE 138 8E3¢n immekBRLt i tuents, the cement
adm xt ur esmpfiping {15)ecdagr dhagital et henpnesento |an\te|at:td)on and a sulfonic

aci d bypeleaiontpil sk icont kg Byl OBl o Gelidoaroup Tn the ml ecul e

- to cenent, when or concrete using hydraulic
- cenent, |<‘§m|EFé$é1ia<ab3rl}'JeQ$1@)£ Pérqmﬁ)%oélﬁm@éﬁem arEPacBasnsvedseli s nore

pref er ablat tﬁeozni@la"_)l Qfagst bhd e iBHeteiA®| thd LQankdt 2:4%. Further, when
‘the water/cenent rat

i Spers: M EBip bt B ETRRR Bl ‘hontiBHaRE oo B RRhs b AE hat ¢ or
r ef err ed ttherasmgenestmexdiiioredr the¢ 691 lownpyi sethpndsas iessent4lal constituents,
- the jpol yigr (ﬁ‘)r?é’tfhcfcp)comﬂ?gsﬁagSLiJH%'&‘tEnﬁDtlg% Lw?h‘&ﬁ JhSRERSAN o B)

contalnlng a sulfonic acid grou sul table. 30 The
cenent admectdPR YBISPr éioé‘ltéBF‘}u@c\frprl ses a non- poI yneri zabl e

“( pol y) al kygyenea ghargredd (da)nplﬂﬁlﬁllﬁi@rﬁrﬁlel&ftmggaﬂhe abﬂtﬂreyknogbﬁenp (din addition to

t he poI yner G ess nt| nst ugr La expl anati ons
for (pol y% al(% ?ene Eg ]')e oﬁsClFB) Ve?se r’rﬁF ‘Wﬂﬁ‘é Fat |h§ 0 txjsae‘?pm y) al kyl ene
“glycol (R)taq@b aan@etlnem tnmaepénwretrhe( Afher mOngugns 2006 r¥EOHT096823
PCT/ JR02/{Q3%k44 égn{@uﬁsqyt hose specifically rrentl oned for the above cenent
~adm xtures (1 to ’%l‘&%da Thé cepent. adm xture referably further

t

conpri sest3’an” finkel COPPEHBHYT SNARCEABY gPF 1E)IC’ REPTFOnoMer 9Fal) or 5
- (a2), in (aadzdl tboa teadtimnpokysel {tA)ther ipHriab Sitegs sadt thén consti tuent .

Dot af | ed SSALRTALT 05 {ncD UPSALMTALEda | POLVIA) ihenengl yigly ot her

nonomnmer 10 0 n unsa ura
(poly) al utyqn@m@r@ Ve ot reactlon vessel continuously.
20 (4) A method comprising injecting part of monomer (al)

or (a2) and part of the other monomers to a reaction vessel
at the initial stage, and then injecting the remnant of
monomer (al) or (a2) -and the remnant of the other monomers
to a reaction vessel in several portions, respectively by

25 turns.
Further, by varying the injection speed of each mcnomer to a
reaction vessel continuously or gradationally and changing
the mass ratio of each injected monomer per time
continuously or gradationally, a copolymer mixture

30 containing each constituent unit differing in the content in
the copolymer may be synthesized in the polymerization
reaction system. In addition, a radical polymerization
initiator may be placed in a reaction vessel at the initial
stage, or may be added dropwise to a reaction vessel, and

35 these methods may be used combinedly according to need.




et her nmononer (al) or (a2) relative to the polyner (A or %8 élgla) Fe t hose
specifically nentioned for the above cenent adm xtures (1 IJ (@? The
cenment adm xture (6) preferably further conprises a nononer (al) or (a2),

and (p ) ene glycol (P), in additionto the p or (G as an
‘essent io‘gﬁo%&%%nsti tuent. The production nethod of a%%‘@%f?s(lédm xture
conprising a nononer (al) or (a2), and (poly)al kylene glycol (P), in
addition to the polymer (A) or (G gs an essential constituent and so on,
are those specifically nentioned for the above cenent adm xtures (1) to
(5). 20 In the cenent adm xture (6), the ratio of polynmer (A) or (G, and
‘a sul foni c aci Box yquntgiod pengatite ()l ecohani weight afsthe amadugdi d group in
the nol e pa eoaddgi HAPekE] £ RRIRCRa¢ Ae Used® / sul fonic
"~ acid typgjélc}?[sneer g@ln'%/ (EEJ%) ig}oe%o %nés:%)ﬁvgr%ggﬁ%e%ndi n % the 25
per f or rrar?é’érté‘ﬁé?a%"i dhies g Ba\’-%ﬁfb%f cPHAERR £FR "S‘?Hﬁgo‘(@z}) or (§, and
sul f oni ¢ BEIrdphypie dilsdier saahs{d) @atal, nfoy exangllef, ohhioldiypbegr oup in the
nol ecuyl e ' ' Lon, owever., LI.] er 9/99 to 1,
more BrorbRdf [P LU GERRES, sud R S cubrbSubLELS] B dalyddkods) 00 1o 10,
30 | n addibdioghyceic qiciger -Bereantopsopienic gcid,Gthighyl i @%ishi ¢ acid
. type di SpRIS2nhetRpttthanbi el forsilH HRAWE sasbrliOioupcbivl hewdml ecul e
respectively, my g’e Li%%gl?gn conbi natian. T€e ad itign grOpOr.t- on of the
~cenent aditi XCGPEORY) 2 PR ORMTER PHEY ApAICERNP P WOt or concret e
-~ usi ng 20 higloph26Pitorddd 62409682 FHATEH 1Be2L051ifb6@xaydtieul adicanent, is
pref grabl 0%.qn it j IS ferably 0.02
to 53’8% %F?’Pﬁaﬁ%l?%gaocﬁre g[ ggf%u&rﬂ?gggﬁg%ﬁ%ruaﬁeﬁén?H?fhlgrcizﬁesﬁent adm xture
(6) may BEidseBYfEpges spafisas Fidriamice aphter (Batd) PASRLREIRY S onposi ti on
- conpri si ngidasn@Ss&eNtd ahe€@BS(fétitdmnplBe seaRM Adfixéursodidly, cement and
wat er con_lsté#';t ut es one, asp%c'&.of .rlﬁg%rn% ent 'ns\c/)%n;tninon, and usabl e cenent
and so omY3r&€Ithoe Jstﬁém Pi &‘é‘f‘lé/l Y ohed 1P Che above cement adnmi xt ur es
(1) 10 tlneth) bighbf tmenandoapbsd tilmreadcorkintdgero the Usevedtion is

ef f eqlsl Ve, JdhobRBHY: BRIt ¢QAREELL 5 net grEQEL SRCGRJary concrete
products (‘precast concret e)G centritugal nol ded Cogﬁit%&esv' brating
r e

conpact ed™EEREEBERL @t CEMERGr SOMRSS IR0y FLECORBREY fffayi ng and the
|.i ke and,tHauhiydebphobic ichathf ecinsfemla@ntnapertlalolangpeoricaidt e speci es

ou o0 Sase Dualhd VIR aal R SRR bRy saperete
(Concretgmghbmﬁngog_@ﬂqmqgsughu@skhutanethiol, octanethiol,
20 decanethiol, dodecanethiol, hexadecanethiol,
| octadecanethiol, cyclohexyl mercaptan, thiophenol,
thioglycolic octyl, and 3-mercaptopropionic octyl. It is
also possible to use two ‘or more chain transfer agents
combinedly and to use a hydrophilic chain transfer agent

25 and hydrophcobic chain transfer agent combinedly. Further,
the molecular weight of the polymer can also be controlled
effectively by using, as the monomer (g}, a monomer highly
active in chain transfer, for example (meth)allylsulfonic
acid (or a salt thereof).

30 For obtaining the polymer {(A), (B) or (G) with a
predetermined molecular weight with good reproducibility in
the above polymerization, it is necessary that the
polymerization reaction proceed in a stable manner.
Therefore, in the case of solution polymerization, the

35 dissolved oxygen concentration in the solvent employed at.




20 not less than 25 cmand a slunp flow value of 50 to 70

self-filling concrete and self-leveling materials. The cenéﬁbhbﬁﬁygsition
according to the invention nmay further conprise one or nore of other known
cenent itives (ingredients) such as |isted below under (1) to 25 (20):
(1) V\at‘é’?%g)gsféﬁﬁl e polyneric substances: unsaturated PEQF‘E%’)Q%‘?C acid

pol ynmers such as polyacrylic acid (sodium salt), polynethacrylic acid
(sodiumsalt), polynaleic acid (soggumsalt), and acrylic acid-nmaleic acid
copol ymer 30 sodium salt; nonionic cellul ose ethers such as

met hyl cel | ul ose, ethyl cellul ose, hydroxynethyl cell ul ose,

hydr oxyet2%/ICcéb| pt ofaxrabdar hok ymetehyiiheal buppse noreaplbefyeally cel | ul ose and

,hydroxypqggm]lehLﬁﬁﬁﬁeééigglMéf@Xﬂgg@@@gb?9rby@%ﬂg@gg dehi ekt rom al kyl at ed
0 es

or 35 hydroxyal kylated derivatives_ of ysacchari ,. such as 20 July 2006
GEEEERETT Y b 10524d DR o fhGRCERT (AASHEL0BL Al Ha

WO 02/ 09 P4 me cet® LoBt Ayl | ul ose,

hyd: oxyetnta;ynlI I omfeh:'alﬁt@s&ea:&dlvgyﬂrm(ym{la@wledebyl&blm,ngbwisu_bsti tutitp? ofta

par r al. r , roge 0 y p stituen

Copr Psi 1 S OHS A e ot Al B oA eRERbe « D) oar Bore S W as

partial spagenuFeneentratironie Hyairwjstiem cingliskimia toat meReNisi ng a

srlfonlckﬁpM?ﬁgiguwhénabgggag%ng%hereof as a partlgl stLugture; yeas'éI

glucans, xan qurr; -1, 3-gl.ucans i near or branched, e.qg. curdl an,

par amyl on, paiﬂ?/r?dﬁu%&ﬁﬁ}%oﬁfg‘i}%,a‘ﬂﬁﬁgﬁrﬂﬁ a%yg&ﬁ’chPﬁﬁn‘bﬁwg’cchari des 10

produced iby tiecabbvelsdleenenhay ilom;caqralipdcoyt aim dde pol yvinyl al cohol ;

am naScoRta A EERE R uBo8E B B etng S D A PR L Tt s

derived ta#se8FEOrH th (2BSPREFyRer thinfisiseAyed copsiapreestertvari ous vinyl 15

rm_ngmer %Gmaaileaé%yﬂ_he( methbaCds;FI@tiﬁca.ntat%g%ﬁ@ééiﬁrm: gbyﬁé@a@pgr bor_yl Ic »

acids such a coni ¢ aci u ¢ acid, arabonic acid,malic acid,

citric égﬁdihgngofﬂgpﬁﬁhpsgg?g'régqi ggbts thereof such as sodium

pot assi unfl)cal Bi uhesevhgrese Unromtraioringnthadse eatthasokharged 20 sal ts;

P o el o P R e e cacchar | dos.

and trisddenhareasere witdinofhgostriathriegasl ass ddar it Aup8fySdcchari des such

as dext riibreBRdrodiney thrcphatideprdidirasofod:asses igonhai ni ng 25 t hese,
sugar al cg siu silLicofluori phosphoric acid

and salt§K¥%%§52$ﬁng$%r%§%€%%q%§¥§$§?E3n$H%%% 88§§F#cm%%ﬁ?s and salts
t her eof ; regluggli ixod ybltegropgent etmeamhuni ¢ acid; tannic acid; phenols;
pol ylpudri @)al cehol $asliell Bhafk YEHE L lvesRRISPHOH G i ¢BeaBdiRhtderivatives
Ithereof,jiy%%pﬁgcggn$¥¥ﬂﬂa nﬁgggé%;ﬁgh%%ggoggcnitrogen, and the
liguid phase is stirred vigorously for a sufficiently long
pericd of time. ' ‘
(3) The solvent placed  in a vessel is bubbled with an
25 inert gas, such as nitrogen, for a sufficiently long periocd
of time.
(4} The solvent is once boiled and then cooled in an
inert gas (e.g. nitrogen) atmosphere.
(5) The relevant piping is provided with a static mixer,
30 and the solvent is admixed with an inert gas, such as
nitrogen, in the course of transfer to the polymerization
vessel through the piping.
Each polymer obtained in the above manner, as such,
can be used as a main component of the cement admixture.

35 If necessary, the polymer may be used after neutralization




acid), 1-hydroxyethylidene-1, 1-di phosphonic acid,
et hyl enedi ani net et r a( met hyl enephosphoni ¢ aci d), 20 July 2006

di et hyl enetri am nepent a( et hyl enephosphoni ¢ acid), and alkali netal or
alkallng. g h netal salts thereof, etc. 35 (4) Earlé stren%thenln

agent s/ P8P%t ors: soluble 20 July 2006 WO 02/ 096855IA?14b02/ 05144 70
calciumsalts such as. calciumchloride, calciumnitrite, <calciumnitrate,
cal ci um brom de and cal ci um i odi de; ggchl orides such as iron chloride and
magnesi um chl oride; sulfate salts; potassi um hydroxi de; sodi um hydroxi de;
5 carbonate salts; thiosulfate salts; formc acid and formate salts such
as cal ci whthopnaabkaldincasobahenes, §hibamke acerrbet alkaligieum

 alui nosideabece Sl 1@3%98@41@ subfsed AN iHpaBkageagsnt st Ker osene,

l'iquid paraff 10 Fat- or ol ased anti1foam ng agents: ani nal
or veget%]bénét?% O%Mﬁ\?a BRt ReiRSr osi Aivalell &9éadRki de adducts deri ved
't her ef r orammehda; (and katgayiachdlihasedIantédoiryy apenpslymdrei ¢ aci d,

steari.c oxi,d d derived therefrom 15 etc. (8)
Fatty ac%f?n%e %Pg%gésneél gnﬁ | f%gﬁs%cgﬁ'g%% et dcr o O%D{-'I@?i ci nol at e,

al kenyl sucgictiienacild daseyavhanss theorbnsbltuendnanabr 41EL) sor bit ol

Dol yoxyal Kyl eies. 20 ek as [0 ) eyt el SRl ol gy e bt opyl ene. adduct s;
ool y) e JEPET of ot Tdith 185 O by g Sy et T oL Lok har

po: yoxye:mm:tenenoitlegllpoetyh\elr, {BD],yOO(MpIO;ﬁp)(GBﬂFﬂMQdes ahgear::_;ylhlc (Cl2-C14) .
pol yqxye p - . r i gher

alcoﬁél 5§¥etEgpg%égé%%{%pé%gggeééﬁﬁgﬁlQﬁéxk ngz&fyg kyl ene (al kyl)aryl
et hers smf%re%otwmeopylmermﬁwn b@h@f‘#r polty dRy@t hyl ene

| -nony! phemeakeyh@éldﬂf:efoyheu&c@i hext Si‘a‘?l'g‘édté 201 byo aﬂdlahapnafm ynerization of
an al kyl ene qxi de oq% g Ien alco g suc th

2, 4,7, 9- t¥P, gﬁ%fﬂ@l c?ﬁ On sege yI-%-ﬂ%fﬁ%e-Z,S-diol or
3- et hyI adjluuattgzd B d to Gpeby\;badyaihwleemerf]aomq' racied yesterlse such as o
~ diethyl e’}ﬁ:ev% glfﬁln?%te‘irmgn gaty PR 0l gedind Bthatenand, atdhylene gl ycol

di st ear at'e; ) oxyal k n fatty aci esters such as
pol yoxy ety °eﬁ@§6¥1b}r€t &® h’ﬁﬁoﬁﬁuﬁ"&‘%aﬁ:”&ﬁ&eﬁmﬁwﬁg@%yﬁ}%ﬁ%%r bi t an

tri ol eat asstieRomynowamal fojl,enRidh Prdwidr206he VDY 823 uR(T/ JP02/ 05144 71
2 ko VT OB PR R Rl R RO e B B ooy i fate
sodi um saionomer (b), whlch provides the constituent unit {(II), in
20 producing the polymer (A2}, (C) or (G} and, after carrying
out the copolymerization reaction, adjust the pH to thereby
partially hydrolyze the ester bond moiety of the
constituent unit (III) derived from an unsaturated
monocarboxylic acid ester monomer {c)and thus introduce the
25 constituent unit (II) derived from an unsaturated
monocarboxylic acid monomer (b) into the polymer. Since
the commercially available unsaturated monocarboxylic acid
ester monomers (c) generally contain the corresponding
unsaturated monocarboxylic acid monomers (b) in slight
30 amounts, the acid value of the polymer, when measured, is
not always equal to 0 (zero) even when the polymerization
is carried out under conditions such that the ester bond
moiety will not be hydrolyzed during polymerization
reaction. '
© 35 The above polymers (3), (B)'and (G) preferably have a.




(pol y) oxyal kyl ene al kyl phosphate esters such as 5 polyoxye58¥lfgﬁ06

st earyl phosphate; (poly) oxyal kyl eneal kyl am nes such as uy

pol yoxyet hyl enel auryl am ne; pol yoxyal kyl eneam des, etc. (10) Al cohol -based
anti f oami nts: octyl alcohol, hexadecyl alcohol, acetylene alcohols, .
glycolgwoggg%gﬁo (11) Am de-based antifoam ng agents?cg%$?@ it pol yam nes,
etc. (12) Phosphate ester-based antifoam ng agents: tributyl phosphate,
sodi um octyl phosphate, etc. (13) Megal salt-based antifoam ng agents:

al um num 15 stearate, calciumoleate, etc. (14) Silicone-based antifoam ng
agents: dienthylsilicone oil, silicone paste, silicone enulsions, organic
group- noe@ightdapetass modanedaxl orgaidsbifoX ad@ed udi0a8l0 as

di met hy! RRlecshl REANE 19l HRERSML1£PRABhbEogLlthy AetdBlaldr ent rai ning

(AE): agents: resin soaps, saturate unSaturated tatty acids, sodium
hydr oxystt&deared tauas | GPE() f et etheapsd yeshriene theced ubqoiRledt, LASs
(linear ralskylbenzenesutinnaiivg) a akkgnesatdenat aslepolaroxyethyl ene

| kyl Cph I t I t hyl Lkyl (ph I t 25 | f at t
or Yafle SBhgbeot L TSR, EERSRRIY. IRRSRH ST atndk et onate esters o
sal ts thewregpeble of taiifiecstimgehighey, lavkédayd s ulfspersdhnnaaloisllta. '
ol efi nsu'ﬂ&@agﬁéfeﬁ&g,( 16k heruy (RELAR S Al Makkyhiens oxide

derivatives derived fromali tic nonohydric al cghols containing 6 to

30 car borf”&togm?u‘v'vi B H“Otrﬁerg}?ﬁpe@ﬁha'&oosué’ﬁlgi B PEET TR L ARH and stearyl

- al cohol , lasiscybbhcliiehydti collmatelthancdB0 2000 NgThe txard@ odr bon at ons

. W thign t a i | &l , fu hohal nercaptans -
19 ﬁ:%egﬁéggglgf%ﬁ%égggt §salpéreé \Bfarte%iegggﬁg Sr%qﬁgcﬁo H66664 P

containing on atons cul &, such as 20 July
2006 WO2/1398828 IPEHeIRE2Y0EQA0 12 d688€91 ner capt an, al kyl phenol s

~containing 6 ten3thLalRRnt adRIBrWdshi(n)the D edbedisyCtb anenonyl phenol ,
am nes cont al

ning 6 to 30 carbon, ato within the nolecule, such as
Godecyl aiasens LOUPHGEY EBBCTAEE CREAEAPAGD® RELTEOTS LAk BT at ors i t hi n
t he nol ecil)e, nsmehy ashd anixiiogacatianigolytear i(B) Amilgmelby (Bddi % on of not
| ess qt-ha es; of Lkl 0XJ C I oxi de and/ or
propyﬁtsene%yl%ﬁ?a;' K Ia‘:gll Sﬁé% EQ?h'eﬁrgg%?éﬁ?g tgctsz 9?3??56?%'Mi ch two
“sul fo-coﬁt"&ienipﬁgfﬁﬁ@thif/\{ lé)réiGpé?/%it’@n 10y 2bpheedalthe REVE™AHD an al kyl group
- or _al koxyragfieURa@Svarp Wsiortifg! o | thd greedrmih e aitaebcbontitigs vari ous
“anionic iyrfactant Cailﬁﬁ#é%ﬁiurfac ants such as al kyl am ne

f; vari Qus
acet ates fr}(imcgﬁk? t‘flferré% Shiton? dr *8€% vari ous nonionic
surfactants; vawoows ropshppéyier:s(k)f speaaes, amdior two or more

20 polymer (B) species may combinedly be used. Suitable as
such combinations of polymer species of each polymer are
combinations of two or more polymer species differing in-
constituent unit{s); combinations ¢f two or more polymer
species identical in constituent units but differing in

25 constituent unit contents; combinations of two or more
polymer species differing in the mean addition number m of-
moles of the oxyalkylene group(s) in the unsaturated
(poly)alkylene glycol ether monomer (al) represented by the:
above general formula (1), which monomer gives one of the

30 essential constituent units in the polymer (Al) or (C) ;
and combinations of two or more polymer species differing.
in the mean addition number n of moles of the oxyalkylene
group{s} in the unsaturated {poly)alkylene glycol ether
monomer (a2) represented by the above general formula (2),

35 which monomer gives one of the essential constituent units




15 (17) Waterproofing agents: fatty acids (salts), fatty aihﬂ %ﬁ%grs, fats
and oils, silicones, paraffins, asphalt, waxes, etc. (18) ]W
preventives: nitrite salts, phosphate salts, zinc oxide etc. 20 (19
Crackin redUC|ng agents: polyoxyalkyl et hers etc. ansi ve

adni xt uF@I20WEBr i ngite type, coal -derived type, etc %Wﬁ%? conventi ona
cenent additives (ingredients), there may be nentioned cenent wetting
agents, thickening 25 agents, sepaF tlon reduci ng agents, flocculants,
dryi ng shrinkage reduci ng agents, rength increasing agents,

self-leveling agents, rust preventives, colorants, antifungal agents and
SO0 on. |tid shel polpossi H2¢ oo (E®nbinedly use a plurality of the cenent

addi tives 30 (egnsfd tUents) a&?t? t‘.lﬁr]ae‘rj}esﬁb%@o J*l} & k8! Eﬂ h&ﬁes‘é‘?{p' nations 1)
to 4) of constituents ~ofher an ce t o e in enent

conposi t i Bwenkéesr dikr Itadlphbet%@%lhttihﬁ'npﬁféym%és n@ﬁt podedBals particularly
pr ef erre%ﬁquwerhhﬁxl rh}iSonb IiﬂﬂéxorlG%_?u[ﬂl)}m@f qesent (adsy xture

20 July, 2006 07/ 096 P02/ 05144, 73.th t d
(2) o ORI SRt ty%eg%?év%aﬁ RSPV o2 giA el g doventon an

‘The propartafmrabfiyt he tcme;@aiBlaytenbO,t ;qi&haughftiwnqulmgénra(ﬂ:) is preferably
0.01 |10 by BEco LR k¥Crhd SO ATARAL Bl stdd. 5 2) Conbination

of (1) a cenment "adm xture€ accord ng% the rnvention and (2) a materi al
separ at i GrTEEESi A§ B molvRSTEverRRINEHYarsedns TR uRht T @Usabl e as the

mat eri al pEBp@ratGpnspaiee BEdAGE NtwAldd malf:eOptslyn’(@JrcKBm ngp&@iadd s such as

noni Qni ¢ ceIIu rs, and ounds_cont n S tial
strug@bres °%§§§%§%%§¥%“§8§st%ﬁﬁ%ﬁﬁQSO%%r?gﬁh mgiﬂ%gy%%ar%gn chain

cont ai ni rIgDJLVHlGG‘ spec@bmi apchspaliyier ag@l:y@ﬂyaémpéﬁe chain resulting from
-addi tion QfmAnk®idhe ofﬂ}.lvﬁsoroﬂoﬁé/eﬁcﬁ r05papi & I@i'f?@?lﬁ’é' ge(s) containing

2 to 18 carbagon atons, anpng others. The mXing rati o, % mass, |15 between

t he cenmerfoRthitehF e r(llf)(sdndcﬁﬁli’%‘i‘?%ﬂlo@eﬁér ’é‘f’?o?F MogguBPhSent (2) is
pr ef er abl speldi/e30 iten®LcA9/i6. Bénstbtwentprefiesably GFte@ing £9. 9/0. 1. Cenent

Corrpq.s.i' t I@&?Stl(&%gl’lel llrﬁ#ﬂ? q[ H't:én%?“bé&?tdo%lgé i oefd ttnlgr o}:’sxg%ta%()h' gh

fl owi'ng concrete, concrete an -I"'evel'n nposi ti ons.
-3) Conbi rmlmroﬁpeq;e% @éﬁémnﬁdhﬁl xghe @eaacw@itwgm @umbﬁé hrefention and

(2) a retgsxey tﬁsth@'%ﬁfzﬁ%‘}tlbﬁb gEORSTd)t liﬁntﬁe Wsalth@aasdt he retarder are
hydroxyca&ggéé % aci ﬁh gﬁagluconlc ? ésalt%% agSEC|tr|c acid
(salts) 3}?3%5 g 5 FREGITERL S
above general formula (2), which monomer gives one of the
20 essential constituent units in the polymer (G).
The cement admixture of this invention preferably
comprises a non-polymerizable (poly)alkylene glycol (P} not
containing an alkenyl group, in addition to the polymer (A}
or (B) as an essential comstituent.
25 The following polymerization reaction can be carried
out using, as a starting material, a composition which
comprises a byproduct (polyjalkylene glycol (P) in addition-
to a main product monomer (al) or (a2) in producing the
unsaturated (poly)alkylene glycol ether monomer (al) or
30 {(a2). As a result, a cement admixture comprising a non-
polymerizable {poly)alkylene glycol (P), in addition to the
polymer (A)or (G} as an essential constituent, can be
obtained. Further, in a monomer composition, used for
polymerization reaction, comprising a monomer (al) or (a2},
35 and (poly)alkylene glycol (P), the suitable proportion of




sorbitol, and phosphonic acids such as am notri (nethyl eneﬁpgsﬁgﬁﬁ%c acid),
anong others. The mixing ratio, by mass, between the cement "Bdm Xfure (1)
and retarder (2) is preferably 50/50 to 99.9/0.1, nore 30 preferably 70/ 30
to 99/ 1, 4%{ Conbi nation of (1) a cenent adm xture according to the
i nvent i B %4PC2) an accelerator as two essenti al cBﬁE’f‘?"F’E@ Usabl e as
the accelerator are soluble <calciumsalts such as cal cium chlori de,
calciumnitrite and 35 cal ci um nitr? chl orides such as iron chloride and
20 July 2006 WO 02/096823 PCT/ JP02 05144 74 magnesi um chl ori de,
thiosulfate salts, formc acid, and formate salts such as cal ciumformte,
anong ot heres.(pPhe) aikydieng gaycol B) nmsspt bbésgedihanhe@. e rmgntmaadm xture (1)

and accelarator ) mBhgherablin HY/ 90a1 0 99 8kfel. Rt BapLel erably

20/ 80 to he cenent resent rnventjon s hi gh
cenent di%FePEPRET AT iofy thﬁ Pynrednsity i(BALY badng.enen glpeet i Rlrar capabl e of

di spl ayi ng 1@%@%&@@&9 mereldéa $or dd:cﬁﬁﬁ(c%hﬁ@ @équ}drta\tlaﬂdp%m %ioon r et ai ni ng
ability even_in l% tvvater r educi n % ra}‘fﬂf and cerrent

conmpost t iR i ﬁnv\}ﬁlpc THi §‘°5}8H§<Jt119r $EY é’gc?@rr@lﬁ? Ghposi ti on
conpri si riptelve esbsing danivrrdees aﬁatdmallavemd doshoddtyomd flowability

and_can lcdibhOUP| & AAKITERE RN URLCEE e MunshTug@BE T UCTT ON wOr ks
BEST MODES FCR CARRY THE | NVENTI ON EXAMPLES The fol | owi ng exanpl es

i || ustrat® el pr%’%etrhe “aent PR %r@%ﬁ@é??’r%lqwa@ﬁ@? ¥ el however, by
no 20 rret&mdasnphaﬁa,ve?mh the seqpe oof stybeeh natehtiuetthekn t he exanpl es,

"9 "% |

ot hert) s idd FREAE ThnglRs, <BEctabvindr 3ty a“lmél%%)e By e on oo
- conditi orﬁsfﬂ:erzsom@bat?aa:tmﬁf ﬂﬂﬂétBOILGMECQZpﬁ@d@%talbfa \}wﬂ-@ng @6gs. ) Det ector:
- differentilreg@litag) HEHRr thi! )p x%h%@.&@{%)é\@ﬁ ehe nAnbhed PraQduet of Waters

Sod U actidt B ERGI SO PeaRaRE] 6] CRT GREASS "$BCp1 MR et b acet i S”aﬁf d
“flow rat geropogtabhneh tGel Upplyspkkylesie gigdolt (Rif rEdsohv€ote.thelSK-GEL
X 40 iy euonSE RSN i, a6 35U SRV 1) WSeRSARe) Jpo2s 05144 75
Wbrklng c@ﬁqg?ntﬁéFyQﬁfﬂﬁQH%§SQFy@%WlQﬁzﬂ?d&@ﬁ%lzatlon reaction,
hence the molecular weight of the polymer (A) or (G)
unfavorably decreases. Thus, the lower limit of the
proportion is preferably not less than 1% by mass, more
20 preferably not less than 1.5% by mass, still more
preferably not less than 2% by mass, most preferably not
less than 2.5% by mass. On the other hand, the upper limit
of the proportion is preferably not more than 80% by mass,
more preferably not more ithan 50% by mass, still more
- 25 preferably not more than 30% by mass, most preferably not
 more than 20% by mass. The suitable ranges of the
proportion may be 0.5 to 100% by mass, 1 to 80% by mass,
1.5 to 50% by mass, 2 to 30% by mass, and 2.5 to 20% by
mass.
30 ' The proportion of (poly)alkylene glycol (P) relative
to the polymer (A) or (B) varies depending on the
propeortion of an unsaturated (polylalkylene glycol ether
monomer (al) or (a2) in a monomer composition used for
polymerization reaction and the polymerization rate of each
35 monomer. However, the lower limit of the proportion is




<Det erm nation conditions of conversion of starting nono AB arat us:
Borwi n (product of JASCO Corp.) Detector: differential ref 9&‘]@’@9 (RI)
detector (H TACH 3350 RI MONITOR) (product of Hitachi Corp.) Fluent:
species: acetonitrile /0.1 % deionized water solution of phosphoric acid
(50/ 5008'BY20%5%e) 10 flow rate: 1.0 mi/nin Col um: ZEEI0RA éPSI“‘br oduct of
Tosoh Corp., ODS-120T + ODS- 80Ts (each 4.6 X 250 nm tenperature: 40C 15
<Det er ni nati on conditions of pr oduc gon amount of non- pol ymerizabl e

‘pol yal kyl ene gl ycol not containing an al kenyl group> Apparatus: LC 10
(product of Shimadzu Corp.) Detector: differential refractoneter (RI)

det ect or pgrdfeAGhly ROt 3GHF BhaMIN TERmaGp, ofded miefldradihi ndlorp.) El uent:

i d duct of
Shove Deridy SOb a1 o i maeSSEHEY, wbry ipPLEGSRL WO pEpe b fraduct ©
<Pr oduct i 2% bexaapbe MostARyledssabdyiaatedessohharssdl® &yurpped Wth a

t her nonet@{s okheti haﬁa, @@h@g@tnmxﬁwra&l tha ?r%;fcgg;qraml m£~.<att 30 tugehognd a
el orE? wat er, an

reflux conde se cha %2 parts o

ot o, AR ab 1Y Ro b RyS Eprhnaof Ky BECES, R urbeagtiy et

3- et hyI -rﬂ}ﬂwtthanl 40% by necdi, t sonll otfor'isOpwelfesabb},n reptemage, thgn et hyl ene
oxide. 3G HAkskBY nddie dreRe 5ﬁiygr§>t;]918§écthgﬁ FGAURaBYdr ogen per oxi de

35 solution c nposed art rogen peroxi de _and 20 July 2006
WO 02/ 096883 SEETAYbe ¥ asem Oia he. erttlgnomaue%rﬁ 204 Q& RY was added

thereto. ndwy), 1.58t4 pes sy absaprylis A6 Bywassaddad dr.epwbseog o the
react 0on vessel over 3 hours, and at the sane tine, an aqueous solution .
prep edhfﬂl %830l vi ng 0.868 part of L 5 ascorbic acid and 1.569 parts of
3- nmer capt opr othec ecnpletiionl16f 49r ghuctingofindengatiurededat er was added

dr opui e @A) o355, 8001 31y TNCCEALE Sondiae. YIPESAt L uas. further

mai nt ai ne t 65C 1 Hour, and thereafter %%TTEI’I zation reaction
was fini s%y)?ﬂéyﬁﬁpﬁﬂX%bl@) 19CRIFIATSIN B YRBRRTRTLIRENPE mass . %
concent r adddwd efitaih thencieke eonplosnenicrer ekapbyeido aalch thatnmaterial s) at

the  d4 gl ddciacof the ARhXIRLLEA U ERRGREONARS,O00% The | react]on

m xt ure was then neut ral’i ze aque sol u ion of sodium
hydr oxi deowitnga toe frper meRgRer mpcqgtzmtgm deranaseedygoingner i zati on reaction

t enper at Usgl e rdiz¥@ion reaction can not be generated. Further,
after completion of polymerization reaction, (poly)alkylene
glycol {P) separately synthesized may be added. The

20 structures of (poly)alkylene glycol (P) added and
{poly)alkylene glycol (P} contained as a byproduct may be
the same or different. Thus, the cement admixture of the
present invention may comprise two or more species of
{polylalkylene glycol (P).

25 When (poly)alkylene glycol (P) which is a byproduct
in producing an unsaturated (poly)alkylene glycol ether
monomer (al) or (a2) is used, the number of carbon atoms
contained in oxyalkylene group of the (poly)alkylene glycol
(P) corresponds to an alkylene oxide used for producing a

30 nmonomer (al) or (a2). On the other hand, when
{poly)alkylene glycol (P) separately synthesized is added,
the number is appropriately 2 to 18, preferably 2 to 8,
more preferably 2 to 4. In the case of alkylene oxide
adducts derived from two or more species optionally

35 selected from among ethylene oxide, propylene oxide,




a polynmer (A-1), corresponding to the polynmer (A) accordi n%ﬂ %-HO ttag pr esent
i nvention, conposed of an aqueous solution of the polyner d yr?é) wei ght
average nol ecul ar wei ght of 30,500. For the pol yner obtained, the

conver ﬁ%’?’%ﬁ% 3of 20 each starting nononer, the conposition ratio of

copol y A% 0 of the constituent unit derived fr8f&&S W bnoner) (% by
mass), the conposition ratio of copolyner (ratio of the constituent unit
derived fromeach nononer) (nole % ggand the carboxylic acid content
(meq/g) calculated on the 25 unneutralized polyner basis are shown in Table
1. <Production Exanple 2> A gl ass-nmade reaction vessel equipped with a

t her nonetrtylanst oxidg,, siydenppdxigdd wmdeltheal bke,r dpenmodd edf 30 tube, and a
reflux copgdanseh M9 rddcdefe Wk, b‘i@i&ﬁ(z?ﬁﬁ/&e'aqme%ﬂ%i’ﬁé er, and 400

" parts of wunsaturated polyal E%?I ene glyco er derived from nethallyl
al cohol HWESAdEPF olRfancss nifte$ecihiBder Rptanse BeRYsIndtExi de. After
~raising thelropaipets bt wiraddt By6béphdbl AiGyeotis hy digemrrper eixdtdahsol ution 35

conposed f h e er axl a 11.98 parts 20 July 2006
WO 02% 09 fqigg%ggézéoé%lﬂ%g%?%?Qotg}eo(r%?&ggh&g%%eer WSPatdet t hereto. Then,
- 54.1 partessshtiatrgonstidgestnasl thidde dxyplhgkensd arkepr eacti on vessel over

.3 hours, piterbbl feas@MitihferoAhPRAURRHS 580k4id QR rREeRPANRSke DY di ssol ving
arts 5 of 3-nercaptopropionic acid

0.816 part_ a L-?scorgiﬁc gcbg anlg% 1. 968

in 15.51 LaBLY % 52k ?0 RS REFSeREded dropwi se over 3.5 hours.

- Thereafter, thehetefppdyatlkelems JliydoienPirawitah redaabyfbddifcr 1 hour, and
thereafter | I t) { ol h | ymeri zabl e
compasent. b Sacenet AT HRaBlrifaf L S el e T omponent 57
rel ative BRoRer (aly raft deral 5 wieds Hbe tpenbrak igrioys of &R pol yneri zati on
reaction s y§8¥%kyldie gigecli op) rdegdid® WasthdefrdiRietishi H&thdd PH 7 with
an aqueo sol ution é)?];}[sodlkl hydrcfm de a& a teér%eratgre ng{z hi gher than
the pol yridr 2 BPPORET elfdt | 8% (RAbars (RBSFELLY Ve HE ROBAF Y Har (A 2)

cor r esporidi rigpet ebove geoleyadr féule cldrdiomg (21 o ndmelyr éseat i nventi on,
conpgsed - q | yt.i I i i ght average
nol ec?%I ar}g;\/\%i%gﬁtﬂ §§&H§>§S%Og§ag§$aﬁ]oeﬂ E%Ioegefw?bat%?ﬁgg,g ?%ﬁonversi on (%)

. of each @R AECRONORBE, SBYfE IdsnSSamPi R FhatestorreogISATRr 20 (% by

. mass), themdepedi ftooR’ral itheobbeopogamaral TkAulY , (1)ard the, carboxylic
Shown i n TETT s rEReE BhCRId R B B YR Veasel
equi pped adi tieth terminediset édn thestothesr hasddrdispi igol vimidiyleaeni t r ogen
i nl etro T UPBICANPR STk eEONIGRSIEEs MR GBALAGEH Wira 2¢PmPRdts of
dei oni zed water, and 40 ar}(s of unsatuyrated polyal kyl ene,
group of the (po alkylene glycol (P} does not depend on
the production method of a monomer (al} or (a2), however,
preferably corresponds to R? in the above general formula
(1) or {(2), namely is preferably a hydrogen atom or a
25 hydrocarbon group containing 1 to 30 carbon atoms. As for
the (poly)alkylene glycol (P) containing hydrogen atoms at-
both terminals and produced from water as a starting
material, specifically, there are may be mentioned
(poly}ethylene glycol, (poly)propylene glycol,
30 (poly)ethylene(poly)propylene glycol and
(poly)ethylene (poly)butylene glycol. However, since a
water-soluble compound is preferred, (poly}ethylene glycol
or {poly)ethylene(poly)propylene glycol is more preferred
and (poly)ethylene glycol is still more preferred.
35 When (poly)alkylene glycol (P) which is a byproduct




gl ycol ether derived fromallyl alcohol by addition of 75 %8 nnéﬁa
average, of ethylene oxide. After raising the tenperature duly 6
aqueous hydr ogen peroxi de solution conposed of 1.610 parts of hydrogen
peroxr‘ﬁoz ? %0 59 parts of deionized water was added thereto. Then, 34.0
parts of P4 *¥c aci d was added dropwi se to the reacftHF¥3854tssel over 3
hours, and at the sane tinme, an aqueous 20 July 2006 WD 02/096823
_ PCT/ JP02/ 05144 78 sol uti on prepar edgpy di ssolving 2.085 parts of L-ascorbic
acid and 0.628 part of 3-nercaptopropionic acid in 39.62 parts of
dei oni zed water was added dropw se over 3.5 hours. Thereafter, the
t enperat dire pasddairicme pfnmai mbraimead (afl) 80€ EAlorislubedy , tland thereafter t he
pol ymer i RACL0 h I jﬁgﬁponent
concentrgt@?gHEI %assE%oggﬁgé%%%%troﬁﬁg of ﬁxﬂ.%éﬁ% &éggﬁ%%ents relative to
all raw rfBief ?Eﬁ%gsa%P-tFR?tﬁﬁﬁguéﬁlPFn?%#ﬁ%ﬁiopﬁeOfp@W%ﬁﬁﬁﬁ Zation reaction
was 60% o¥h¢azre,acitn Qﬁrﬁh&h!ﬂéﬁ wm?egnt Bedi fiedi mambéednt Or pH of \r/]m th ﬁn )
aqueoys sol utio r OXi t a tenperatu not er than the
pol yn&ri 28t Fon° ﬂaiﬁg(ﬁf&%ﬁp%%/ uﬁée ?’8%9?%6%? dl %58(5\033&80%Correspondr ng
to the p&hyhhe Qm)ela@@uddmgemo(ndie')pﬁéseme glrwceﬂrt i(8h, conposed of an '
agueous Seblikkes pisytheBOLYATEs kadeay! Bl kil ertsr@aﬁ%ﬂ@l ecul ar wei ght

of 30, 000. e mer . obt ai ned, the conversion é each starting
ononer at’ﬁéa%% 18 Petght o BEsoRTRREY (A% o 88990, MFeconpositi on
‘ratio ofpeeﬁefawmy Homolke Wooand sthel mar@qpndﬂeiaaaydlc@mtﬁﬂn (meq/ g)

“calc at g Exthe 20 unneutralized pol ynmer basis are shown in Table 1.

<Pro uctlon anpl e 4> A gl ass-nade reaction vessel equipped with a

t her nonet er, aPrafianeddy, athie opaveng Rdmheture asicordied taltéie 25 tube, and a

reflux c @deaﬁerm%%tqbﬁreadpﬂéé% %B8uﬁ§at§r93edi§bemw§ﬂky@éx@ and 400
parts of gnsai a{ednp %alkrlene g %g t%éa erived from

3- et hyl 93Y68 ST MOBOMEH 3} # o ST dP2dE 1R Htaver R, of ethyl ene
oxi de. Apbéymeni BAingr t(Be aenperedsendibd ﬁéﬁétxﬂmamﬂuedbszhydrogen per oxi de

30 sqkut EQBfEPPQ&Se‘?ﬂ) é{&egnﬁz ttg{‘réen%thx&ﬁ%gﬁf}:eo%?x'fﬁf ey 11.91 parts of

dei oni zed water was a ther |ic acid and
39. 3 par COMBFisesyidionepevaynsaanatace (hake) %&ﬁﬁ%@n&rébﬁF%b Qﬁh%ﬂua reaction

vessel O&rehoﬁerhpams adfdtAt ERrSaRRint kfBreN(2HOWE0YS) SOhptnan prepared 35

by drssolvrn rt of L-asc 1. 468 parts, 20 July 2006
WO 02/ 09€§E§ 3PEYe Ayn et %‘173?8&%?%% ﬁgY§8 £95. 43 parts
of delonmmedmemetaﬁ)mas added dropw se over 3.5 hours. Thereafter t he

20 Since the unsaturated {(poly)alkylene glycol ether

monomer (al) or (a2) is not polymerizable by itself, it
tends to remain after completion of polymerizaticn reaction.
Thus, for decreasing the ilevel ¢f the monomer ({al) or ({a2)
under the detectable limiit value, it is necessary to

25 increase the amount of an initiator, further add an
initiator at latter stage of polymerization, or prolong a
polymerization reaction time. However, since it becomes -
difficult to control the molecular weight and/or the
productivity tends to decrease, it is preferable to stop

30 the polymerization reaction while the monomer (al) or (a2)
remains. On the other hand, in the case where the
proportion of monomer {(al} or {a2) relative to the polymer
(A) or (G} exceeds 100% by mass, the dispersing ability of

"~ the cement admixture for cement deteriorates unfavorably.
35 .Thus, the lower limit of the proportion of monomer (al) or




tenperature was further maintained at 65C for 1 hour, and %) h’ﬁ er the
pol yneri zation reaction was finished. The 5 pol ynerizabl e (,2 r(l)
concentration (mass % concentration of all nonomer conponents relative to

al | rawygabgéssal s) at the time of finish of the pol ypey Ligpn reaction
was 60% The reaction mxture was then neutralized to ;ﬂ)—?@ vm‘Pth an

aqueous solution of sodium hydroxide at a tenperature not 10 hi gher than
t he polynerization reaction tenperasure to give a polyner (C1),
corresponding to the polyner (C) according to the present invention,
conposed of an aqueous solution of fhe polynmer having_a weight average
mol ecul ar ‘3] §ﬁ$a5¥ve X 386 PrOY™eheAooymdl! obt aFhddP¥nBkonversi on (%
of 15 eachest ahthng. SONOMRasst hprefmagivt non Lass otk depby ymass, (% by

- mass), t 0 L1 ratl f. copol r (mole 9. t he carboxylic
acid con[]ﬂgon{e %é%%&g’alncﬁ gteg %trllgr% F?e%m% n&%ﬁ?f a??lzléd%ggﬁyrrer basis are
shown i n Pegflerably om0 kFrasgudhrond Blinplas sp>apd ghests redergkbyt i on vessel

equi pped Yt heds EHAK DB Lhasd. Sl £8E, ofn&F ORI the er @ Nitrogen

inlet tube,..an refl ux condepnser was .charged with 27 rts of
bl oni zeduitan? Baf Brsporiape I8 hiavanel ters shan 1ABERY o col et her
derived fmama,3pmeféaydbl3ds buttenolke othdyy Wddblyi masspfmdte pokésyaloky aver age, of

eLhyl ene @ doreALhel 0 U askNoLAPALILUEECEA ARG 1D Agkeous hydrogen

per oxi de solution conpos er% drogen peroxide and 11.50
parts of EEtord02ely iass, wad magedrHarabdy maknmomp than76park% of acrylic

.aci d and mkssd pR¢ tiorokhBUEYE t ASTY Irdinge WET ehadsieshodt@pH) Sthdr@ the reaction

vessel over hour a t . th time, an_aqueous solution prepared by
di ssol vi 150 8&95?&’?“04] d"t%a§8o£%¢%q§vci“835nd AT e
3- mer captopré®Bi byi maswd B ite 72390y perdss ehddéi boi ¢@d byatress 35 was added

dropwi se M 3orpOW S oNer8ahd e Y (20 096823
PCT/ JP02/ 0514154 EcB)Opterrperaotur%esaiétsﬁ;(‘iﬂrt{tx’ﬁeerp%?znayf}lﬁit:alI n)e at(&\gf)g@léor 1 hour, and

t her eaf t FORMELP SR YR zE8%) oRey g tadtedhird thipi Sredarmge ot pb S neri zabl e
conpaeentalenre eabpat t oh (31RSS that ofteeidoatbes infdidders@ngner conponents

relati V.e atl%.l%.ltly rfgl\.N c].:re?lrtteeﬂ’ﬂ %laébgygtb%. Ji[nhcﬁ_tc:teicir:r?a 'ﬂjle Ts;itr%hscgugést I}ﬁ .
pol ymeri zati"on-“r eaction was 0 he reacti on m Xt ure was en neutralized
to pH 7 wiheh menomayuepls aol(af) oadddd sodi Ghehpdnordérelad) art éagler at ure not

hi gher t hadhdiR@aPgs VAR irkdalc@Bd" REEdddd a§BE Bh&IM Sarldd o@i V€ @ pol ymer
(CG2), corr %g_ondl ng to the polynmer (C) according 10 to the present

i nventi orGt ﬁﬁBsed of an aquecdus solution of the polynmer having a wei ght
aver ape nol eculrhe pwd fpriredf meKod0fbr kabdubéngotlysrarolghtai (&d,od he

conver si ofy( ‘?oglgiiséécé‘alfx{ﬁ‘hg gd rr’iz%.@‘i‘oﬁo@aoéé 'toinoﬂsilél%% of
copol ynmer (% nass) | e conpo I-on rati o of copolyner e 9%,
composition which comprises a non-polymerizable
{(poly)alkylene glycol (P} not containing an alkenyl group
as a starting material, in addition to a monomer
25 composition comprising an unsaturated (poly)alkylene glycol
ether monomer {al) or (a2) as an essential constituent, and
stoping the polymerization reaction while the monomer (al)
or (a2) remains. In this manner, the cement admixture of
the invention comprising a monomer (al) or (a2), and
30 (polylalkylene glycol (P) in addition to the polymer (A} or
(G) can be obtained easily. The composition which
comprises a non-polymerizable (poly)alkylene glycol (P) not
containing an alkenyl group, in addition to an unsaturated
(poly)alkylene glycol ether monomer (al) or (a2) can be
'35 obtained by the above-mentioned method for producing an




15 and the carboxylic acid content (meq/g) calculated on tBﬁJ fg@@gtralized
pol ymer basis are shown in Table 1. <Production Exanple 6> ﬁ made
reacti on vessel equipped with a 20 thernoneter, a stirrer, a dropping
f unnel pgen inlet tube, and a reflux condens rged with 283
parts AW% %@lonlzed wat er, and 400 parts of unsatura?é Yﬁﬁl fkylene
gl ycol ether derived fron13-nethy|-3-buten-|-o| by addltlon of 25 nol es,
on average, of ethylene oxide. Aftegaraising 25 the tenperature to 65C, an
aqueous hydrogen peroxi de solution conposed of 0.519 part of hydrogen
peroxi de and 9.87 parts of deionized water was added thereto. Then, 17.7
parts of woaiuratadi tbakd addylepairalycsil sshpsx@Andnerhypéhecyl ycol
monoacryl giog were added dropwise 30 to the reactlon vessel over 3 hours,
~and at the sang time, an a

coP

gueous s i 0 r d by di gsol ving 0.672
part of L- ascOPBi cUtd adMi*1usas (gﬂ 5:9 21"5;03a %?%nl c acid in
12. 78 parimrepftidei compeikesater pakynsdthed ndmepwi 66 (t\her poZBylﬁelm)urs
Thereafte t t ragur I i@ ne t C for 1 hour,
and t%er e{a t)e?@1d gggg # %}Z‘lga%d%%g (6\328%&%) 337‘05%%4 81l
 pol yner i RS reedbs) oambva@B‘ﬁv nféhdde ied yBer§ nthilz aBde (BtbrRthent

_ concentracs)orth(ewgsgm%ﬁs)n@ﬁn;ahat §:3:9) pqualebseﬂ@mr&fon@@ﬁrpaaﬁ&ts relative to

al | raW/ riabs) at th ﬁ% t|n§ of finish of tngQ tion reaction
was 60% CHIE SOFZAEEIBHY ROPIFe Bk 3 AEHhSOEPa TR Po E 7 with an
aqueous smmmtondmixtm,urhnhymomrdreca‘i aa egupevataplation, oW gher than the
pol yrgyr i Zt'i{é %rﬁe%té%ﬁcﬁ‘é}pﬁiéﬁé’f@d bR %eﬁ%raﬁl?ﬁ{cj{/'ﬁﬁrth( £nd) . correspondi ng

to the p§8{ (©C according present 1nvention conposed of an
aqueous qﬁﬁ*&ﬁelefoﬁ qqﬁélﬁBFy%%ﬁaﬁuﬁHQFQaé ﬁ%%%ﬁ?“éVéFﬁ@%eﬂﬁggcular wei ght
of. 31,506 diee shpoppdalemit ebtai ned.t,t Feltonverst aryi%y, obr wach starting

TOnOTe! . 4% SATHAS! bLARGALL0 0l SAPUYIEL L0 ASabeaLhite COMPOS] i on

rati o of copo e car ic acidconten
cal cul at erbwsiert Iﬁi@ChIES Ueh rfclaper artl-‘z@d: (RSIvigeEy Bra%l@-*%df @Ysﬁémqfn TabI e 1.

- <Production EX@HE'éeﬂéhﬁ\éﬂmiﬁﬁuﬂaﬂeune%%tHQP Xééé%ﬂanQpr@ﬁQ with a
thernonmeter, a.stirrer Rp|n f unnel nitrogen inlet 20 tube, and

a refl ux Eﬁﬁﬁﬁﬁgﬁrcﬁﬁéb% wd ‘ﬁ%%rﬁgfﬁg bF A28 wat er, and 400
. parts of nana&@uuatedm@m&yakkpthee hxﬁgauﬂlcemBEErrkﬂs\nm@nfcememtﬂhajIyI

-al cohol oﬁ%%a%ngggagﬂ?sépongg?erx%ﬁ @&%ﬁ%% OSEI R8PS 0 After

raising t an a ogen per oxi de solutlon 25
conposed HMEPs5EGopaFemrfitipdr 8geydyatiog @étaﬁﬁa%i)W¥FeﬁaPP§ thg dei oni zed

vat erzorascaiided abhekehife soRdid. €b Rad Snebntaes ylifc nkekdsapg 44.2 parts
of z_hydréggg%gg%lw%gﬂyéa%fiémaggregate (e.g. sand) or a coarse

aggregate (e.g. crushed stone), are cement paste, mortar,

concrete and plaster.

Among the hydraulic compositions menticned above,

25 cement compositions in which cement is used as the
hydraulic material are in commonest use. Such cement
compositions comprise the above-mentioned cement admixture,
cement and water as essential constituents. Such cement
compositions also constitute an aspect of the present

30 invention.

Suited for use as the cement in the cement
composition according to the invention are portland cement
species (ordinary, high-early-strength, ultra high-early-
strength, moderate heat, sulfate persisting, and low alkali

35 grades thereof), various blended cement species (blast




added dropwi se to the reaction vessel over 3 hours, and at tJhFa@@ge tinme,

an aqueous solution prepared by dissolving 30 0.687 part &O B bi c

acid and 1.655 parts of 3 nmercaptopropionic acid in 13.05 parts of

dei oni zge ¢dadgss WwWas added dropw se over 3.5 hours. IEWJ@%:%I?I t he

tenperature was further maintained at 65C for 1 hour hereafter the

pol yneri zation reaction was finished. The 35 pol yneri zabl e conponent

concentration (mss % concentrati oned30 July 2006 WD 02/096823

PCT/ JP02/ 05144 82 of all rnonomer conponents relative to all raw material s)

at the tine of finish of the yneri zation reaction was 60% The

reaction Hi5RAR%e ShAg ?W%e&t‘&éﬁ?z‘é@iﬂeﬁn& pElY ##k Irementyqueditie sol uti on of

- sodi um hygctdiathe, caterdt ! erhuaiabusemdod, Eallmrghﬁépidl&mrﬁbﬁéﬂ@' yneri ﬁatl Oln
reaction iV po correspo ing to the polyner
(O accor%&{@“e‘:r %H{:‘h%i%r]%se tltlgﬁve'!‘ r?agggﬂ%%%e%enbefn gaueous sol ution

of the po‘FMfgﬁerh&Mh@ ZaRie gnﬁdavemqag@mtecmamewgmoapham 000. For the

pol ymey  obdmimigq, gw@tm\e%&n%h@n &1& v&?lllgeﬁéﬁb Satcﬁ.retﬂ BE18PPENEr, the
conposition rati o of glrngelIy i’% rrass%’ onposition ratio of
copol ymer V3§ &eggnt &QF by vge &a%nfwcenéaw) cal cul ated on
t he . unnec&memt,zé‘diypMIymmeraSoaearcm]siﬂMel nalabld akt thrx&Feoduction

Exampl e 8 %F n I t ter,
sti mr)er 51;32;% ?eﬁ?ﬁg fu H%%(iflth %ﬁeuf‘gﬂfﬂb\@é ah th E%F )4 condenser
was char g‘é%l“%tt‘“ a9eg hrden 1619’ mé*é?’élfﬁlzseda%ét eqzonmazlosepamts of

. unsataer at &ﬂbmtygkwﬁ@éw bg»ou@w@oét eﬁéa%rt dreil ¥yedmidiempal | yér@deohol by
addi tion of 5 __nol vera | ene oxi de ter rai sing the
't enper at ut CJtn(?rgﬁtona%sha oﬁ? %%I %d‘@?? péPSk?%l‘éax@tﬂnuta a8 cdnposed of

2. 215 parnateyfiaiydr djee pewd&rﬂesn.mhdaészQst pﬁxxﬁmcefsﬂm,orﬁlyed wat er :was
added the&ﬁ{ocﬂ;ﬁ@f‘ aé‘ifl @1%%k@§r%§h Ogm%(kr Xghc 81 aa'}‘amé i PRI S of

2- hydroxyetkgil acr at'e were ad ropw se to t reactjon vessel over 3
hour s er gRdsHiReTHORe, PSHd%ﬁueHlﬁjs IYBFUN| Y rﬁ‘—@ﬁaﬁédbe by di ssol vi ng

. 2. 86Ampardddenf. Lussder bBCtﬁélﬁg@Kba@:eBﬁﬂep@févele cZubREE AR, O gnl c acid
in 54, 51 0 -wat er w se over 3.5 hours.

Thereafteraaget]iggg?gﬂ%raa?) EL(rge%wglslr Siiai hera gnaf:ﬁ?ié? eéﬁ%?f‘%ﬁ@for 1 hour,

t hereaft eagqmaﬁgl W@:r i vatthen , r arepmorinvagategdtsdrediucihes poligeer i zabl e

Corfponents‘@d}f&?-%'a%é&t '@lrhy(—'m%%d% EPfV:‘cﬁP—tbra%BO”hlc?& fa?.lrtlJ{mSlHﬁ‘Qg]?”ﬂ] ecormonent S

relatlvetciall g@r%hrl als) at 35 the time o
pol ymer i Z3ti 3607 63ER+ §dg 09§ 2! LANNFS2806° N IABUBRGE6823 PCT/ JPO2/ 05144
83 Tie® r ecttdrermeyNésite , Wand hegne€id-talsededné®. pH 7 with an

As for the unit water amount, the amount of cement

and

and the water/cement ratio in each cubic meter of the
cement composition according to the invention, the unit
water amount of 100 to 185 kg/m®, the amount of cement as
25 used of 250 to 800 kg/m’, and the water/cement ratio (mass
ratio) of 0.1 to 0.7 are preferred. More preferably, the
unit water amount of 120 to 175 kg/m’, the amount of cement
as used of 270 to 800 kg/m?, and the water/cement ratio
(mass ratio) of 0.2 to 0.65 are recommended for wide use in
30 poor to rich mixtures, inclusive of high strength concrete
with a high unit cement amount to poor concrete with the
unit cement amount of 300 kg/m® or lower.
The level of addition of the cement admixtures (1) to
(5) according to the invention in the cement composition
'35 according to the invention is preferably 0.01 to 5.0% by




aqueous sol ution of sodium hydroxi de at a tenperature not |g@§:0 han t he
pol yneri zation reaction tenperature to give a polyner (G T P spondi ng
to the polyner (C) according 5 to the present invention, conposed of an

gqueouswggw% of the polyner having a wei ght aveg?,%\wwglg uI ar wei ght

of the pol ynmer obtained, the conversion each starting
nononmer, the conposition ratio of copol ymer (% by mass), the conposition
rati o of copolymer (nole %, 10 andgjhe carboxylic acid content (neq/g)
cal cul ated on the wunneutralized polyner basis are shown in Table 1.
<Production Exanple 9> A gl ass-nmade reaction vessel equipped with a 15
t her nonetmass hased rorerthea ndisgppf epfaminehen al ity oged imlrartatube, and a

reflux C%ld%%@f:et’@s ﬁlarlgx%Qaﬂtéh in @&gcﬁaﬁf{éralﬁﬂcldj%leﬂahgeﬂs wat er, and
reacti on vessel_inside was. pur ed wth_ nitr th stirr ngF and t hen

heat ed t 359¢c kY & lﬁl erBgk O%'t VELIREFE ef2VRT eS\éMgeE'bﬁ"'uﬁ a nononer
20 m xt urmdwasipnepaneatd bhwatexi agrint848npactse afn steehoklypaid/et hyl ene

gl ycol l at e S t xi de added =
25), f52 {@%&Qﬁ%ﬁé’ ﬂ% hdél(clfrﬁﬁllgg aSE 3881@1‘3 9’ ge?%%ueizbg) wat er and
further %ﬁﬂlftéﬁm Yevrihibe d@wteﬁeﬁéw tth 01, gtb%trﬂ%rf@fr“@!}cs mer capt opr opi oni ¢

i‘ghd ast %I%i%lclﬁiiié\tﬁ§rma@ggﬁblom%— hirEsuf?Q@@@ﬂ@_ n'@ﬂﬁﬂ‘@fsdlé?lfygt whensol ution and
) parts, .o a e S S u . a 1 Um Su {e . were

ospoct | vE PRETHBM I bpTEe SOTETS Hodr SUPRE PUT LA PR PO EHT ¢ he

.dr oppi ng,petx padt hid Imylm% ddaades tmgleotis ofirarh  theneaouomBorper sul f at e was
furthey anRrdhePWas fodUChrdr s aaBieleflidie LBenbeMRAIA! ure vas

further mal ntal ned our to drive th po ynerlzatlon reaction
‘to conplldtdoR- 0FhePre AL Sighekt thal addt h%lwed%qra P588CYPLYpH 7 with an
aqueous s@tutlio@8r ofth&od LUB%h)édtOMdJﬂ&l:@ﬁlea Bhat enpry.at vies,not  hi gher than

t he pol yrrerl zatl ﬁé‘%{ﬁagfﬁ O??é’lz“gi"é‘ %/ 200 X‘DaE’(Zjél?c 6823PﬁgTéi]3302/ 05144 84

t enper at UrEY spon yrrer (B3)
accor di nglet\tﬁlt heTlpar geoge phvehne mﬁdlt@orrpb@e@ll i m@ﬁeanmbédl ution of the

pol yngy h@"d?&oaz"‘@%,ghétllalVﬁtBégepP@f@ﬁ%'l%r OWQSQEB ©fog31, 000. For the
pol ymer obt ai ned he conversion (% hwg rting nononer, the
conposi tion ratPg’ ‘E)‘?m"‘cl'tfpé’ld?‘ﬁ%@f@/ﬁ bS/l)rréEQs)(S)t tg}?nﬁ FERbn ratio of

copol yrer irfwanlte ofl) ma;armb tdxedcanboamthirmatdendwitiondrentor( pgrg) cal cul ated on
the unney %Jrﬁllsn%ﬁgng E%Fént %&?péré&&éhoﬂ@ﬂeﬂ ”suE%b' éﬁvé@t %E{a‘iduc“ on

Exanple 1 on vessel equip ernoneter, a
stirrer, %ﬁr@ﬁn@pgnﬁgemﬁnfeﬂm asnilerelyareedn| ghe lelng ratio

20 Dbetween the cement admixture of the invention and the
conventional cement dispersant{s) is preferably 1/99 to
1 99/1, more preferably 5/95 to 95/5, still more preferably
10/90 to 90/10, although: it cannot be specified in a
wholesale manner since it depends on the conventional _
25 cement dispersant species employed, the formulation, the
test conditions and so forth.

Suited for combined use as the conventional cement
dispersant is a sulfonic acid type dispersant (3)
containing a sulfonic acid group in the molecule. By using

30 a sulfonic acid type dispersant (S} containing a sulfonic
acid group in the molecule in combination, a cement
admixture having high dispersion retaining ability, and
showing a stable dispersing ability not depending on a
cement brand or lot number, can be obtained. A sulfonic

35 acid type dispersant (S) exhibits dispersing ability for




tube, and a reflux condenser was charged with 1,698 parts %(Ei of %5 oni zed
wat er, and reaction vessel inside was purged wth nitroge W8 r ng
and then heated to 80Cin a nitrogen atnosphere. An aqueous sol ution of a

_nononer. i Xt e was prepar ed by mxing 1,796 parts Q%HMB:{]?J(VPN yet hyl ege
gl ycol nononethacryl ate (nmean nunber of 20 noles of ethyléne oxide added =

25), 204 parts of nethacrylic acid, 500 parts of deionized water and
further uniformy adm xing therewigd 17.6 parts of 3-nmercaptopropionic
acid as a chain transfer agent. This aqueous nononer m xture sol ution and
184 parts of a 10% 25 aqueous_sol ution of ammoni um persul fate were
respect i vaEmgntagddedteirtidypnmaenby eyulfondgr scidferuncdngleed on of the

droppi ng.e14@tRaktat 0 Rph@ ¥ AV Ui &0 UdiBrn@fi oalTosh Lidniger sul f ate was
- further added_ _dropw se over 1 hou.i:rF Hgéaegﬁgfter, t he tenper.at.ure was

further Y% AYRECIIPHGASE ToY dF | SRR 6P P&t i on
reacti on &mo aronapietqonup Thetheacilicamle xsupeefmserdhen neutralized to pH 7

with an ti f i i;d rat ure not higher
than the DamarT oLt anerg Ay b el ol B e (D 2).
cor resporﬁﬂl(%‘ntlé erid FR1So b yRe r SYBR R SaBeBhER AL RO SF RSN i nvent i on,
C-]?rrp-ﬁsed ﬂlmhﬂhﬁh?@@&dfﬁeﬁ%é@@@ﬁZ'é%’d?@[héﬁﬁleﬁﬁﬁéx{é‘btﬁioﬁic Em;ﬁtqueous sol uti ﬁn
of the p ner. Vi a ight avera nol ecul ar i.ght. of 28,000. For the
pol yner Oéd‘ﬁfﬁs’ﬁlﬂs§¥d$ﬁ%°“§éﬁ?g?§?bna /()a%gprgggr}l.e% afroﬁﬁgg‘tr%%orrer, t he

conposi t iformeddebydt copisngates{ % by meden)neformaldmpasFiton 5 ratio of

: COpOll\brTErsdl%h@c%ci@%ltth%gﬁ@rQEEW'&JSCm@@iaﬂin&ﬁﬂi‘ﬁﬁtic( peg4g) cal culated on
asis are shown |n Tapble 1. <Production Exanple

t he unneutral i zed §O| ey .
11> 10 A fpmeddehy er‘éﬁ}ﬂ%"éﬁt%ésﬂm@&%pﬁ’éaﬁ%‘f OR1C Rt ter, a
stirrer, taypd epphngs fami®aryasol tamgencid-phendliinrmandelydef | ux condenser

was char 698. . dej anj , d_reaction vessel

i nsi de vvaq.‘goqigu@rnégaéswf#ﬁ%%ﬁ%gg%léjﬁﬁr&s%’ggﬁ n .%n?d@hgﬁ heated to 80Cin a
15 ni trogeigrdnspd parie.acid sgltvuand gogiiféndot ignimsdFenic moddre was

pr epalrsteﬂ é&iﬂg;?bﬂgyét%e%@'lﬁgn?é ac.rml%i @g&]gspet @,It mﬂaerl@_kgl ycg:}I d = 25), 332
nononet hacryl ate (mean number o es_of e ene oxi de .added = :
parts of S%‘?&Er %Ff %%31586’:?)%9?55‘ o?h%igﬁféﬁeﬁz?@?e%d further 20
uni f or m yrad inngohdwestemitshhigh /7 agrtinsol folioexciabtsaptopymni ¢ acid as a
chain tr I t...Jh NORXET + 1 r ti and 184 parts
of a 10%%2%%53%8@50 Ut E&%%?%%% p(g}r?sﬁ )z%ttge\%erﬁgh&rl'es‘"g%gti vely added
dr opwi se Bvewaterdgprentamadioc sppfEtGrsiteofi st fb middle level,

20 (poly)alkyl aryl sulfonic acid salt type, melamineformalin
resin sulfonic acid salt type, aromatic aminosulfonic acid
salt type or polystyrenesulfonic acid salt type dispersants
are preferably used, which have the higher dispersion
ability. Further, two or more sulfonic acid type

25 - dispersants (S) containing a sulfonic acid group in the

| molecule may be used in combination.

An agqueocus solution in which each polymer component
in the cement admixture of the invention (the polymer (A},
(B} and (G)) and a sulfonic acid type dispersant (S)

30 containing a sulfonic acid grouﬁ in the molecule are
dissolved together, prior to mixing a cement composition
may be added to a cement. Further, adqueous solutions in
which each component is dissolved respectively may be added
respectively to a cement during mixing a cement composition,

- 35 each component prepared in a powder form may be added to a




25 dropping, 46 parts of a 10% aqueous sol ution of ammoni UEI Bfr | fate was
further added dropwi se over 1 hour. Thereafter, the tenpe Q8L s
further maintained at 80C for 1 hour to drive the polynerization reaction

to corwb%%%?&at The reaction m xture was then neu”%{:ﬁ/ﬁﬂzﬁ)ﬁéo pH 7 with

an aqueous soO ion of sodium hydroxide at a tenperatuie not higher than
the polynerization reaction tenperature to give a polyner (D 3),
corresponding to the polynmer (B3) @cording to the present invention,
conposed of an aqueous solution of the polymer having a weight 35 average
nol ecul ar wei ght of 24,000. For the polyner 20 July 2006 WD 02/096823
'PCT/ JP02/8BenR @& igst ailKiay a ensoiy epsbonl ifign, okndaghy sAgeOSg nononer ,

the conpesution dmi/ie Qifl%c&ﬁﬂidﬁ&ﬂ: pYepYr 8BST) a bBRIEPNRAS Wagn ratio of
: COpOlyms&e( rral e ? and the ar,box%{l ¢ acid content rreq_{j%%;rca cul ated on
the unnelfr aPASREHG FRRPNE YR Idxdng ha FeeR trgpROSE ‘oduct i on
Exanpl e 12> A Thasstiader ridectdementesdrixbouasppgad wot hSla aricher noneter, a
stirrgr, Qa; ' el A ' ‘s u a reflux
conde%sefﬁﬁgﬁgﬁ%é&gdftgﬁgh&f%a&é 3?5]0?%%%‘&1 %e% \%g%fe(?‘ﬁ 1,812 parts of
" unsat ur aPSddpBr YR [N Ehe nelsabieemrBelyefteted coBRPRE ek ACB- but en- | - ol
by addi tipelymef &fnpHalkas, (961 deer 808, oB) ptawy| @ag) o Gay amdtA88 parts  of

mal ei ¢ acj d. React.iqn vessel 1nsjde wa urged wth 15 nitrogen with
o o el ARG T sl B el e SR "
of a 15%(&@quiebdbsby swissl | varbés NeB2MAagr odutite glerfoppane@gaku Corp., 2,2' -
820bhg- 24X bk PEORIRRATH ! gndpdrpalikenbdey R bivBdPon uaw added. The

‘tenperature was nai ntained_at ours and then raised to 80C and
stirring SHaSOoRbe RCiCoAYPRUSHSRISANthdEY , ComR e ot Lqmhe pol yneri zati on
~.reactionaeds §rowbshedthdhRoleadld Azl Xhucenbidstiiban howsstdgl iized to pH 7

with an u sql.yt Lop o, ium. hydroxide at t er not hi gher
than t heaig'SS%%??/]ﬁagDr]&zellt fn'%nggr/zé;égtﬁoonl't }eﬁ%gr%]feufreeratbgyglg\r:go ag9§ 0 E>e;/mar (E-1),
correspoii@ Ag sbilhaopel prefexadly ddcbedPhP® da B@.present inventi on,

conpeged of anrl?&%‘i%iéﬂgﬁ%cjf%}tqfont Be PR VdEfenthathDgr @ SGidlh, aver age
or
&

nol ecul ar wei ght of 27, 000, t he pol yner obtai ned, the conversion (% of
each staFPf“ﬁﬁgs% o FSRERTLE ‘Ub?F&Ggief‘?Y'ﬁn ThE iSSP BIRI S HEES % by nass) ,

the conpadilt kon($atdceoatiingpiod Wiey preskat%pveartd ohhendcar boxylic acid _
conten, AL oAl LObECLP 0y 85 Al SR P ULy 5 or e shown i+
PCT/ JP02/2@5¢4group in the molecule to cement, when they applied to
20 mortar or concrete using hydraulic cement, is preferably
0.01 to 10.0% on cement mass basis. It is more preferably
0.02 to 5.0%, still more preferably 0.05 to 2.0%.
Further, when the water/cement ratio is comparatively
high and especially high :dispersing ability is not required,
25 a cement admixture (hereinafter referred to as cement
admixture (6)) comprising, as essential constituents, the
polymer (A} or (G), and a sulfenic acid type dispersant (S)
containing a sulfonic acid group in the molecule, is
suitable.
30 The cement admixture (6} preferably comprises a non-
polymerizable (poly)alkylene glycol (P) not containing an
alkenyl group, in addition to the polymer (A) or (G} as an
essential constituent. Detailed explanations for
(pbly)alkylene glycol (P}, for example, the ratio of
35 {(poly}alkylene glycol (P) relative to the polymer {(A) or




87 A gl ass-nmade reaction vessel equipped with a thernoneter, ‘a stirrer, a
dropping funnel, a nitrogen inlet tube, and a refl ux cond@thIBY%HQQ charged
with 210 parts of deionized water and 386 parts of unsaturated

pol yal kyls&969e230! Ycol ether derived from 3-nethyl - 3- Qturﬁlgbzo 1%1 by addition
of 50 noles, on average, of ethylene oxide. After raiSing The tenperature

to 65C, an aqueous hydrogen peroxide solution conposed of 1.33 parts of
hydr ogen peroxide and 65.17 parts g deionized water was added thereto.
Then, 10 208 parts of 2-hydroxyethyl acrylate was added dropwi se to the
reaction vessel over 3 hours, and at the sane tinme, an aqueous solution
prepared &) @rgsbm%m@pﬁaalsalhs mgmtionad cEei then@bavanaements parts of
3- nercaptmlgﬁugélgcuam% i(my.114. 11 parts of de| oni zed wat er was added

dr opwi se over 15 h Tp reaf()lt er bure was _.further

mai nt ai ned at (,Cefnlﬁn 13 %{5‘6?‘ o Y hBre ‘F’f%t?l)‘[ élr% FynET2H5®5n  reaction
~was fini Qmeahnsabugat/@:l aimdlyyatkyf(@el)g,lycobre’d&pnmuhmgeto(ah)e qol ynmer (G
accorgin Q9 g&&ls& tl ngﬁ@a}g&% <GONR sgf guggg%bﬁogjlutl on of the

pol ynmer 2 haV|n % nol ecu ar mel ht 0
pol yner i fé’é!sélé’é%‘éne@? abhed ’ﬁpgcﬂléﬁl?%s@m/da@oﬁééﬂw%&‘i% of all nonomer
-conponent @dlgh al kyPertied qlylcoll awt et ardnalné): 8al) tde (ai2np ebrfi ni sh of the

' polyrrerlzatlonre ctlo was 60% an dv f th ynmer was 0. 04
i Ko el SRR WL S orn o e tef ol Aluient (B RRY cach
‘starting etrmmomenomeeme(addrrp@s|(azbrrerlaitmeoto c’@mlmiarmew&hy gimss), the

.conpGyi ti @) LRkl ehdfe GRRAY ﬁfn'@élff%e%t%neéngof hae GROREXY¥éMntaci d cont ent
(meq/g) calcul ated on unneutralized pol yner basis are shown in Table

1. 30 <PrGH&t PBﬁSESQa?mﬂ (PA> A gl ass- made reaction vessel equipped with a
thernoneter, aThéidement adatieppiag(duppefersbly thngaeri obmprisasbe, and a

refl ux can vm 1 35 d mater and 386
parts of Oaug@gt%ﬁ‘%ﬁt ) Qﬁr %g e 2@’%}8’%@6@% N S AR
88 glycolac@llﬁépnd‘éq’ﬁfeﬁdﬁorms fisk (QJbaseapleaﬂetﬁya&ddutuon of 50

nol eg5 ON-GH&REREBAL Of Tﬁbhﬁkmﬁ)ﬁndﬁetﬁé&%f rRicenddt hdeitteieerature to

hydr ogen BEFGAFARY o TG BE T2 4% bare’s G derBR AeM WAtV L6AS added ¢ her et o.
Then, 268 ywailt $Ppf mtd@dltaonyt@tmemlamded(woqmm(ﬁe be ame reaction
i ssol vi i S sE A Sondtfte, R0 AR, HRe BiosSpRRTiSaLly! on Prepared by
3- rrercaptnt%’rtdﬁp@ﬁl Eondihe iapoye ety agmirkupes db’ﬁ)omozéé)water was added
dropwgse over 3nSthe cement admixture (6), the ratio of polymer (A)
or (G), and a sulfonic acid type dispersant (8) containing
a sulfonic acid group in the molecule, namely the addition
proportion (polymer (A) or (G)/ sulfonic acid type
dispersant (S5)) (% by mass) varies depending on the
25 performance characteristic balance between the polymer (A)
or (G), and sulfonic acid type dispersant (S) containing a
sulfonic acid group in the molecule used in combination,
however, it is preferably 1 to 99/99 to 1, more preferably
5 to 95/95 to 5, still more preferably 10 to 90/90 to 10.
30 In addition, two or more of the polymer (&), (G), and
sulfonic acid type dispersant (S) containing a sulfonic
acid group in the molecule respectively, may be used in
combination.
' - The addition propeortion of the cement admixture {6)
35 to cement, when they applied to mortar or concrete using




hours. Thereafter, the tenperature was further maintained ﬁt 6§ﬁ5for 1
hour, and thereafter the polynerization reaction was fini J@? 86; give a
polymer (G 2), corresponding to the polynmer (G according to the present

15 invept onposed of an aqueous sol ution of the (.. having a
wei ght véﬁ@%@ghnlecular wei ght of 32, 000. The polyﬁ§8b§§§5%4conponent

concentration (mass % concentration of all nononmer conponents relative to
all raw materials) at the tine of ggnish of the polynerization reaction
was 60% 20 and the acid value of the polymer was 0.04 (nmg KOH/ g). For the
pol ymer obtained, the conversion (% of each starting nononer, the
conposi t ilgninaatlic oémerdpolignprefésdhi vrdis 9], tot he. Gomposenewn rati o of

copol yrer. . : L€, agl e ( g | cul ated on
the 25 urﬁﬁ%%&ﬁ%éd}%ﬁ%nhﬁ;?r%g%%g)%rgggghgh% e, (e iOhote) C July 2006

WO 02/ 0968=FepePlypd¥9344-8%-10 15 20 25 30 [Table 1] CCas 00 mc '
.0 UN M9 N Farthdt UHa MMOTOf NGO xtumaNGs VMY G 93 ol E 0 0 m

5 various hydraulic materials. A cement composition
comprising, as essential constitutes, the cement admixture
(6), cement and water constitutes one aspect of the present
invention, and usable cement and so on are those
specifically mentioned for the above cement admixtures (1)
10 to (5). '

The cement composition according to the invention is
effective in ready mixed concrete, concrete for secondary
concrete products (precast concrete), centrifugal molded
concrete, vibrating compacted concrete, steam cured

15 concrete, concrete for spraying and the like and, further,
it is effective also in mortar and concrete species
required to have high flowability, such as medium flowing
concrete {concrete showing a slump value of 22 to 25 cm),
high flowing concrete {concrete showing a slump value of

20 not less than 25 cm and a slump flow wvalue of 50 to 70 cm},
self-filling concrete and self-leveling materials.

The cement composition according to the invention may
further comprise'one or more of other known cement
additives (ingredients) such as listed below under {1l) to

25 (20}):

(1) Water-soluble polymeric substances: unsaturated
carboxylic acid polymers such as polyacrylic acid (sodium
salt), polymethacrylic acid (sodium salt), polymaleic acid
(sodium salt), and acrylic acid-maleic acid copolymer

30 sodium salt; nonionic cellulose ethers such as
methylcellulose, ethylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose, carboxymethylcellulose,
carboxyethylcellulose and hydroxypropylcellulose;
polysaccharide derivatives derived from alkylated or

35 hydroxyalkylated derivatives of polysaccharides, such as
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methylcellulose, ethylcellulose, hydroxyethylcellulose and
hydroxypropylcellulose, by substitution of a part or all of
hydroxyl hydrogen atoms with a hydrophobic substituent
comprising a hydrocarbon chain containing 8 to 40 carbon

5 atoms as a partial structure and an ionic hydrophilic
substituent containing a sulfonic acid group or a salt
thereof as a partial structure; yeast glucans, xanthan gum,
p-1,3~-glucans (linear or branched, e.g. curdlan, paramylon,
pachyman, scleroglucan, rhamnalan) and like polysaccharides

10 produced by microbial fermentation; polyacrylamide;
pelyvinyl alcohol; starch; starch phosphoric acid ester:
sodium alginate; gelatin;: amino-containing acrylic acid
copolymers and quaternization products derived therefrom.

(2) Polymer emulsions: copolymers of various vinyl

15 monomer such as alkyl (meth)acrylates.

(3) Retarders: hydroxycarboxylic acids such as gluconic
acid, glucoheptonic acid, arabonic acid, malic acid, citric
acid, and inorganic or organic salts thereof such as sodium,
potassium, calcium, magnesium, ammonium and triethanolamine

20 salts; monosaccharides such as glucose, fructose, galactose,
saccharose, xylose, aplose, ribose and invert sugar,
oligosaccharides such as -disaccharides and trisaccharides,
such oligosaccharides as :dextrin, polysaccharides such as
dextran, and other saccharides such as molasses containing

25 - these; sugar alcohols such as sorbitol; magnesium
silicofluoride; phosphoric acid and salts thereof, or
borate esters; aminocarboxylic acids and salts thereof;
alkali-soluble proteins; humic acid; tannic acid; phenols;
polyhydric alcohols such as glycerol; phosphonic acids and:

30 derivatives thereof, such as aminotri {methylenephosphonic
acid), 1l-hydroxyethylidene-1,1-diphosphonic acid,
ethylenediaminetetra (methylenephosphonic acid),
diethylenetriaminepenta (methylenephosphonic acid), and
alkali metal or alkaline earth metal salts thereof, etc.

35 (4) Early strengthening agents/accelerators: soluble




7 f ] owabi |t

- rNcor NQN'NL7 rr NIlill al I 1 O I I I 1 al U an 35 20
July 2006 WD 02/096823 PCT/JP02/05144 90 In Table 1, tﬁgﬁﬁﬁﬁkgﬁﬁﬁa

abbreV|at|ons are used. "AO nononer" stands for the unsaturated
: poly) :glycol et her nmononer (a) in polyners @@% (E), and
(9, n po ynmer (D), it stands for the 5 (poly)al F%ne g ycol

nnno(neth)acryllc acid ester nononer (d). AA stands for acryllc acid, MAA
for nmethacrylic acid, HEA for 2-hydgoxyethyl acrylate, BA for butyl
acrylate, MIA for nmethoxytriethylene glycol nonoacrylate, MA for naleic

- acid, and MEA for nethyl acrylate. 10 <Mortar test> Mortar conpositions
“were prepileduBysakinh@uglr psusal ceremhlagitist wals iagcsibrheet o t he present

e nVGnthﬂ:aﬂ&dumVﬁittﬁtﬁ‘e cemetuﬁctmastweesndfealézﬂm)%u&a@; Each of them was
15 prepangﬂ_ é conbl "t he abovehgquégera and subj %%ﬁ nortar test.

Each nortaF°fF Stsmﬂé &S tegh an tﬂﬁ@ﬁﬁﬂr REL %ed at 25C using
sanpl es condiatieosedt st p025@51EMehyduaxihalssa@rhmnhydipxﬁdenulatlons used in

‘testing WElBoRALL O Oéatloa@ t%Qogtjg%M aéial% A}:‘ogl Qﬂat l:@gngatfee”ent

produced by Tai our a sand g, and
dei oni zecﬁé\%tseﬁuﬁ%rﬂsal%lﬁ@uﬁ E@#&#ﬁera@%ﬁt‘-%@ﬂmr @llﬁgltlé t he present

= nvent i orbgafenft@rcgmmﬁr |aam1£ég)lgl&aﬁ@t elé,i;@ement rati o (by mass) 0. 60) .
- For avoidu&g ﬁe? i?le 25 i nf |l .uen es.in the nortar on the

tlaPaS?%ea’éﬁlr °€8‘r*iP8n?g% adifuSPEt0 2.0 0.3%

liquid paraffin, etc.

10 {6) Fat- or oil-based antlfoaming agents: animal or
vegetable oils, sesame oil, castor oil, alkylene oxide
adducts derived therefrom, etc.

(7) Fatty acid-based antifoaming agents: oleic acid,
stearic acid, and alkylene oxide adducts derived therefrom,

15 etc.

(8) Fatty acid ester-based antifoaming agents: glycerol
monoricinolate, alkenylsuccinic acid derivatives, sorbitol
monolaurate, sorbitol trioleate, natural waxes, etc.

(9) Oxyalkylene type antifoaming agents: polvoxyalkylenes

20 such as {poly)oxyethylene (poly)oxypropylene adducts;
(poly)oxyalkyl ethers such as diethylene glycol heptyl
ether, polyoxyethylene oleyl ether, polyoxypropylene butyl
ether, polyoxyethylenepolyoxypropylene 2-ethylhexyl ether,
and higher (C;;-Ci4) alcohol-oxyethyleneoxypropylene

25 adducts; {(poly)oxyalkylene (alkyl)aryl ethers such as
polyoxypropylene phenyl ether and polyoxyethylene
nonylphenyl ether; acetylene ethers produced by addition

- polymerization of an alkylene oxide onto an acetylene
alcohol such as 2,4,7,9-tetramethyl-5-decyne-4, 7-diol, 2,5~

30 dimethyl-3-hexyne-2,5-diol or 3-methyl-l-~butyn-3-ol;
(poly}oxyalkylene fatty acid esters such as diethylene
glycol oleate, diethylene glycol laurate and ethylene
glycol distearate; {poly)oxyalkylenesorbitan fatty acid
esters such as polyoxyethylenesorbitan monolaurate and

35 polyoxyethylenesorbitan trioleate; (poly}oxyalkylene




usi ng a comrerci al oxyal kyl ene type antifoam ng agent. The2 ]3’?[0%
addition of the cenent adm xtures relative to cenent (the gdB gf solid
matter conponent [nonvolatile 30 conponent] in cenent adm xture relative to

cenent)wbémaﬁﬁmnass) are shown in Table 2 and Tabl e ?CE@QB@ #@tion B)

Ordi nary portland cenent produced by Tai heiyo Cenen oyour a
standard sand 400 g, and deionized water containing a cenent adm xture
according to 35 the present inventien or for conparison 205 g (water/cenent
20 July 2006 WD 02/096823 PCT/JP02/ 05144 91 ratio (by mass) = 0.256). For
avoi di ng the possible influence of bubbles in the nortar on the

f | owabi | iahkydflaryhe erarasulipte ytadoseehs @aeh &f usted to 2.0 0.3%

, uzldn? a vany%f tﬁgpabppweé lndrane vne lagmtllfaea{rhds&l@ﬂ%@tlt %ﬂg@ 5 Ievtel Sfof g
addition o e yres re ve cene e, anmount of so
nmmru%ﬁ%ﬁ%ﬁﬁ@%&ﬂpﬁﬂ%%# ﬁ%@ ﬁﬁﬂhwaaUmto
cenment) (@ply) ornpstlykere @ﬂéwhphmsﬁhﬂﬁeeesteiﬁ $WMir taar f | ow val ue
neasuggnﬁghbwkgggﬁ%ﬁfpé(g{egégmghoégﬂggg ,ation B] Each nortar conposition was

pr epar ed by ~30 n at a | ow speed, of cenent and sand
al one u5|ﬁﬁ’YéoFﬁf#kﬂiﬁ%ﬂﬁékﬁ%ﬁ?bﬁeﬁn%aﬁh @fiodel N-50, product of HOBART 15

: .g:orp. ) Bpﬁﬂy@%dtb};ﬂ@@&illddr@ﬂaﬁin%h@xﬂ@?‘s&@a@ﬁ?’ﬁéﬁezﬁtﬂiﬁia&t Us€c. gont ﬁ' ni ng

ei oni ze 1 nu adi ng, at a ibum spee The nortar
obt ai ned wa (%%5 }?ggﬁa:ﬁégé&'%g?fgﬁ?ht |.H8 % ?ﬂ%fde di aneter and
i'n hei ghthex;ﬁlldséﬁb ahcokplhoricetitene talsobolse qh@cdimghesc | evel . Five

M Nutzs 2Q1§§tﬁﬁ1§éfﬁéséﬁ aK@@ﬁ@BﬁEhg’%Bbﬁt§Y|éé%?ﬁéﬁ@aﬁogfiﬁiﬁéé ifted up
vertical l and the major axis and 'minor axis of the nortar spread over

t he tabl qﬁere nmeasured, and the nean value thereof was reported as nortar
flow val ugl2Thehesfli®e dster-bhsid aftittbeningtayentas akilowed to stand for a

. 25 predet eg&@gg?%ggg%hﬁ*%F%BMP%%%ﬂﬁ%%§egt¥essel and the above procedure

was repeat in nortar flow value with tine.
The resul t(§3cbbl49taﬂeo|saelrferba§ﬁdmntﬂrfcﬁmm adgenes Tagiumigum30 35 20 July 2006
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(14) sSilicone-based antifoaming agents: diemthylsilicone
oil, silicone paste, silicone emulsions, organic group-
modified polysiloxanes (organosiloxanes such as
dimethylpolysiloxane}, fluorosilicone oils, etc.

20 (15} Air-entraining (AE): agents: resin soaps, saturated or
unsaturated fatty acids, sodium hydroxystearate, lauryl
sulfate, ABSs (alkylbenzenesulfonates), LASs (linear
alkylbenzenesulfonates), ‘alkanesulfonates, polyoxyethylene
alkyl {(phenyl) ethers, polyoxyethylene alkyl {phenyl} ether

25 sulfate esters or salts thereof, polyoxyethylene
alkyl (phenyl} ether phosphate esters or salts thereof,
proteinic materials, alkenYlsulfosuccinates, o=
olefinsulfonates, etc.

(16) Other surfactants: polyalkylene oxide derivatives

30 derived from aliphatic monohydric alcohols containing 6 to
30 carbon atoms within the molecule, such as octadecyl
alcohol and stearyl alcohol, alicyclic monohydric alcohols
containing 6 to 30 carbon atoms within the molecule, such

_ as abietyl alcohol, monofunctional mercaptans containing 6.

35 to 30 carbon atoms within the molecule, such as
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dodecylmercaptan, alkylphenols containing 6 to 30 carbon
atoms within the molecule, such as nonylphenol, amines
containing 6 to 30 carbon atoms within the molecule, such
as dodecylamine, or carboxylic acids containing 6 to 30

5  carbon atoms within the molecule, such as lauric acid and
stearic acid, by addition of not less than 10 moles of an
alkylene oxide(s) such as ethylene oxide and/or propylene
oxide; alkyldiphenyl ether sulfonic acid salts in which two
sulfo-containing phenyl groups, which may optionally have

10 - an alkyl group or alkoxy group as a substituent, is bonded

- via ether bonding; various anionic surfactants; various
cationic surfactants such as alkylamine acetates and
alkyltrimethylammonium chlorides; various nonionic
surfactants; various amphoteric surfactants, etc.

15 - (17) Waterproofing agents: fatty acids (salts), fatty acid
esters, fats and oils, silicones, paraffins, asphalt, waxes,
etc.

(18) Rust preventives: nitrite salts, phosphate salts,
zinc oxide, etc. ‘

20 (19) Cracking reducing agents: polyoxyalkyl ethers etc.

(20) Expansive admixtures: ettringite type, coal-derived
type, etc.

As other conventional cement additives {ingredients),
there may be mentioned cement wetting agents, thickening

25 agents, separation reducing agents, flocculants, drying
shrinkage reducing agents, strength increasing agents,

- .self-leveling agents, rust preventives, colorants,
antifungal agents and so on. It is also possible to
combinedly use a plurality of the cement additives

30 {constituents) mentioned above.

The following combinations 1) to 4) of constituents
other than cement and water in the cement composition
according to the invention may be mentioned as particularly
preferred embodiments:

35 1) Combination of (1) a cement admixture according to
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the invention and (2} an oxyalkylene type antifoaming agent
as two essential constituents. The proportion of the
oxyalkylene type antifoaming agent (2) is preferably 0.01
to 10% by mass relative to the cement admixture (1).

5 2) Combination of (1) a cement admixture according to
the invention and (2) a material separatidn reducing agent
as two essential constituents. Usable as the material
separation reducing agent are various thickening agents
such as nonionic cellulosé ethers, and compounds containing,

10 as partial structures, -a hydrophobic substituent comprising
a hydrocarbon chain containing 4 to 30 carbon atoms and a
polyoxyalkylene chain resulting from addition of 2 to 300
moles, on average, of an alkylene oxide(s) containing 2 to
18 carbon atoms, among others. The mixing ratio, by mass,

15 Dbetween the cement admixture (1) and material separation
reducing agent (2) is preferably 10/90 to 99.99/0.01, more
preferably 50/50 to 99.9/0.1. Cement compositions
containing this combination are suited for use as high
flowing concrete, self-filling concrete and self-leveling

20 compositions. ;

3) Combination of (1) a cement admixture according to

the invention and (2) a retarder as two essential
constituents. Usable as the retarder are hydroxycarboxylic
acids such as gluconic acid (salts) and citric acid (salts),

25 saccharides such as glucose, sugar alcohols such as
sorbitol, and phosphonic acids such as
aminotri (methylenephosphonic acid), among others. The
mixing ratio, by mass, between the cemeht'admixture (1) and
retarder (2) is preferably 50/50 to 99.9/0.1, more

30 preferably 70/30 to 99/1.

4) Combination of (1) a cement admixture according to
the invention and (2) an accelerator as two essential
‘constituents. Usable as the accelerator are soluble
calcium salts such as calcium chloride, calcium nitrite and

35 calcium nitrate, chlorides such as iron chloride and
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magnesium chloride, thiosulfate salts, formic acid, and
formate salts such as calcium formate, among others. The
mixing ratio, by mass, between the cement admixture (1} and
accelerator (2) is preferably 10/90 to 99.9/0.1, more

5 preferably 20/80 to 99/1.

The cement admixture of the present invention shows-
high cement dispersing ability at low addition levels, in
particular capable of displéying excellent initial

.10 = dispersing ability and dispersion retaining ability even in-
a high water reducing ratio range, and a cement composition.
in which this admixture is used. The cement composition
comprising the cement admixture of the invention shows good
flowability and can avoid troubles otherwise encountered in

15 construction works.

BEST MODES - FOR CARRYING QUT THE INVENTION EXAMPLES
The following examples i1llustrate the present
invention more specifically. They are, however, by no
20 means limitative of the scope of the invention. In the
-exXamples, “3%” denotes “¢ by mass” and “part(s)” means
“part (s) by weight”, unless otherwise specified.

<Weight average molecular weight determination conditions>
25 Apparatus: Waters LCM1 (product of Waters Corp.)
| Detector: differential refractometer (RI) detector (Waters
410) (product of Waters Corp.)
Eluent: species: acetonitrile /0.05 M deionized water
solution of sodium acetate (40/60% by volume), adjusted to
30 pH 6.0 with acetic acid
flow rate: 0.6 ml/min
Column: species: product of Tosch Corp., TSK-GEL G4000SWXL
+ G3000SWXL + G2000SWXL + GUARD COLUMN {each 7.8 X 300 mm,
6.0 X 40 mm)
35 temperature: 40°C
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Working curve: polyethylene glycol standards

<Determination conditions of conversion of starting
monomer>

‘Apparatus: Borwin (product of JASCO Corp.}

Detector: differential refractometer (RI) detector (HITACHI
3350 RI MONITOR) (product of Hitachi Corp.)
Eluent: species: acetonitrile /0.1 % deionized water
solution of phosphoric acid (50/50% by volume)

flow rate: 1.0 mil/min
Column: species: product of Tosoh Corp., ODS-120T + ODS-

80Ts (each 4.6 X 250 mm)
temperature: 406°C

<Determination conditions of production amount of non-
polymerizable polyalkylene glycol not containing an alkenyl
group>
Apparatus: LC-10 (product of Shimadzu Corp.)
Detector: differential refractometer (RI) detector {HITACHI
3350 RI MONITOR) (product of Hitachi Corp.)
Eluent: species: deionized water

flow rate: 1.5 ml/min
Column: species: product of Showa Denko Corp., Shodex GF-
310 (4.6 X 300 mm)

temperature: 40°C

<Production Example 1>

A glass-madé reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 277 parts of
deionized water, and 400 parts of unsaturated polyalkylene
glycol ether derived from 3-methyl-3-buten-1-ol by addition
of 50 moles, on average, of ethylene oxide. After raising
the temperature to 65°C, an aqueous hydrogen peroxide
solution composed of 0,670 part of hydrogen peroxide and
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12,73 parts of deionized water was added thereto. Then,
58.4 parts of acrylic acid was added dropwise to the
reaction vessel over 3 hours, and at the same time, an
‘agueous solution prepared by dissolving 0.868 part of IL-

5 ascorbic acid and 1.569 parts of 3-mercaptopropionic acid
in 16.49 parts of deionized water was added dropwise over
3.5 hours. Thereafter, the temperature was further
maintained at 65°C for 1 hour, and thereafter the
polymerization reaction was finished. The polymerizable

10 component concentration (mass ‘% concentration of all
monomer components relative to all raw materials) at the
time of finish of theﬂpolymerization reaction was 60%. The
reaction mixture was then neutralized to pH 7 with an.
aqueous solution of sodium hydroxide at a temperature not

15 higher than the polymerization reaction temperature to give
a polymer (A-1), corresponding to the polymer (A) according
to the present invention, composed of an aqueous solution
of the polymer having a weight average molecular weight of
30,500. For the polymer cbtained, the conversion (%) of

20 each starting monomer, the composition ratio of copolymer
{ratio of the constituent unit derived from each monomer) (%
by mass), the composition ratio of copolymer (ratio of the
constituent unit derived from each monomer) (mole %), and
the carboxylic acid content (meq/g) calculated on the

25 unneutralized polymer basis are shown in Table 1.

<Production Example 2>
A glass-made reaction vessel equipped with a

thermometer, a stirrer, a dropping funnel, a nitrogen inlet
30 tube, and a reflux condenser was charged with 277 parts of

deionized water, and 400 parts of unsaturated polyalkylene

glycol ether derived from methallyl alcchol by addition of

50 moles, on average, of ethylene oxide. After raising the

témperature to 65°C, an aqueous hydrogen peroxide solution
35 composed of 0.630 part of hydrogen peroxide and 11,98 parts
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fol | ow ng. % neans the water/cenent ratio (rati s). The
addition level (mass %9 /cenent refers to the Ilevel of addition of each
cenment adm xture relative to 5 ceneny (the anmount of solid matter conponent
[ nonvol atile conponent] in cement adm xture relative to cenent) (% by
mass). As can be seen from Table 2 and Table 3, the polynmers (A-1) to
(A-3), (@fl)detl@n?-EﬂiS')a:te(ﬁDW@F pddeéd-Feredod (Then, S5401vwpwrtusdd al one, were
ei ther ingfyfliiei @BidiwhslisRRUSHEHp BIQAIHY REeaPlddd dorAlBouThLddie addition
| evel was, |l.ow,_ or . .
3 'hours, and at the same time, an aqueous solution prepared
by dissolving 0.816 part of L-ascorbic acid and 1.968 parts
5 o©of 3-mercaptopropionic acid in 15.51 parts of deionized
water was added dropwise over 3.5 hours. Thereafter, the
Temperature was further maintained at 65°C for 1 hour, and-
thereafter the polymerization reaction was finished. The
polymerizable component concentration [mass % concentration
-10 of all monomer components relative to all raw materials) at
the time of finish of the polymerization reaction was 60%.
The reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide at a temperature not
higher than the polymerization reaction temperature to give
15 a polymer {A-2), corresponding to the polymer (&) according
to the present invention, composed of an aqueous solution
of the polymer having a weight average molecular weight of
~ 28,000, For the polymer obtained, the conversion (%) of
each starting monomer, the composition ratio of copolymer
20 (% by mass), the composition ratio of copolymer (mole %),
and the carboxylic acid content (meq/g) calculated on the

unneutralized polymer basis are shown in Table 1.

<Production Example 3>

25 A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 220 parts of
deionized water, and 400 parts of unsaturated polyalkylene
glycol ether derived from allyl alcohol by addition of 75

30 moles, on average, of ethylene oxide, After raising the
temperature to 80°C, an aqueous hydrogen peroxide solution.
composed of 1.610 parts of hydrogen peroxide and 30.59
parts of deionized water was added thereto. Then, 34.0
parts of acrylic acid was added dropwise to the reaction -

35 vessel over 3 hours, and at the same time, an aqueous




requi red markedly high addition levels for manifesting satisfact ory | evel s
of initial dispersing ability. However, 'in all of Exanpleg U096 wher e

t hese were used in 15 conbinati on, satisfactory | evel s of initial

di sper sj ;lity and of dlsperS|on retaining abil

si mul taﬁ@gus ?fi attained at |ow addition |evels. (For ﬁéﬁﬁq\l\ggﬂ“@ 20 Cenent:
Ordinary portland cenent produced by Tai heiyo Cenent 1000 g Fine
aggregate: M xed sand conposed of OhgRiver system |and sand and Kisarazu
pit sand (specific gravity 2.62, FM 2.70) 25 Water: Deionized water
containing a cenent adm xture according to the present invention or for
conpar i so¥plutianeprepsesd hyatiies¢lyinmpesP8s Pauss dfi Aeaaggrizigat e/ cenent

ratio = &4 ok averdlig be @oﬁéf&tp@cob%hya@f@ Aipyhbkesgin the 30

nortar ontheflowablllt of "the norta e ajr content was adjusted to
2.0 0. 3%’%%8 a ‘éb?ﬁ‘t’e?‘%ﬂ atatﬁfy‘&?%ﬁdéﬁ’él dF?B‘élsaenthfe&a AgRAYent . The
| evel s ofTaddiafiten, of hé heempeeeeote aths ﬂaﬁtﬁérhﬁéﬁt’d&i@xeﬂoatem (the anount

of soldd tt t I I t. . 35 adm xture
el ot i%ve 19T dofiouf )RR KHarAEPUE Bld (o SRIROEN dn PSR IER S, 006023
PCT/ JP02/ DB1sheds 'ITalﬁ @osymahezwa @own@tl@mt csmsensnetiemwnvol atil e
conponent {mdg% %easﬁc@@mﬂloadatxam SoMRTeFeASHbStbIBE FeYhPPvanAppropriate

anount of_.t.he cene xtyre solutio heat at 130C 5 to renove the
vol atile Het €& mﬁ %nﬁ% Ehﬁftt%o qgéﬁtﬁ %ﬂ%hﬁ ure sol ution was

wei ghed awd ymecdepbian exkaatioameas 6G0 t Tt r:eqmtadatmmtuml waspunt of the
sol i d.ﬁdmtﬁl'?ern n%ﬂ%ﬂfﬂéd [@O%ﬁo‘?a&ié@ a%OEQHQSH ton ngﬁ&%ﬂ"ed in the.

f or ation val ue rreasurerren Each nortar
corrpOS|t|W%§dﬁréba¢e"€?“l§’§irﬁ§u§emeghﬁyp‘éh%r‘t@r mxer (model N-50,

product ofolJeRAREa €061 . ﬁeact@@ﬁeﬂémﬁéﬂattub!% ﬁ@n@ﬂfre Eéjfiﬂdltyhléﬁ (01)3i ni ng

dei oni zed_wat er xer 15 seconds of

kneadi ng °°a‘ire§PP8§f‘§%e%° atqtehgoﬁm 8391 858?5%%%% BREStNe nmixture was
kneaded fimvedGisneopesposHthicipentagreasls soluhion agfhehiengolpméthe nort ar

M xerj v eSsfli nies ﬁ@&%ﬂ?@%@ﬂag@”ﬁoié&la‘éh%ﬁgﬂl?ré@rad’"%%ofUr%‘&er kneaded for

4 mnutes. The_t repared nortar was led T1nto ow cone (JIS R
5201) . hati}?ené’oaﬁmﬁﬁp%‘?t%’ﬁ’ffdi'nspﬂec‘%ﬁ‘%lép &%) f ffchaStatkin®nd i nside
di amet er minch@, Mhancopdiditgbh it H oBcapdlphaced ynmasypyi zontal flow

table (Jlé%e é%%g%gitléhléé%1 geeéépolymer {(mole %), and the
carboxylic acid content (meg/g) calculated on the
20 unneutralized polymer basis are shown in Table 1.

<Production Example 4>
A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
25 tube, and a reflux condenser was charged with 278 parts of
deionized water, and 400 parts of unsaturated polyalkylene
glycol ether derived from 3-methyl-3-buten-1-ol by addition
of 25 moles, on average, of ethylene oxide. After raising
the temperature to 65°C, an aqueous hydrogen peroxide
30 solution composed of 0.627 part of hydrogen peroxide and
11.91 parts of deionized water was added thereto. Then,
17.7 parts of acrylic acid and 39.3 parts of 2-hydroxyethyl
‘acrylate were added dropwise to the reaction vessel over 3
hours, and at the same time, an aqueous solution prepared
35 by dissolving 0.812 part of L-ascorbic acid and 1.468 parts




| evel . Eight mnutes after start of kneading, this flow 25 @3@§ b&g gently
lifted up vertically. Then, after 15 tines up and down mo¥ X8 aused by
revol ving the handl e once per second, the maxi mum di anmeter and the | ength

perpenqhﬁgb@%&ghereto of the nortar spread over the Eefgﬁymﬁﬁ e nmeasured,

and th 4l ue thereof was reported as 30 nortar

Thereafter, the whole of the nortar was allowed to stand for a
predetermined time in a tightly cleged vessel, and the above procedure was
repeated to thereby follow the change in nortar flow value with tinme. The
results obtained are shown in Table 5. In the tables, 35 the synbol "-"
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PCT/ JPO2/, 0% 144,86 m&&ldrabmé/%d& Was. nbevs anghal dbsle )0 thkowi ng was

" observed, so that the ch ange in nortal flowvalue wth time was not
© checked. tPBPSGRYUDDIERWEUGDRED DR ternsd gt 165 Sp f9% 3oheuh @A) S Eo E

ENNO 12 therbaCréd flie0 potmékiN.ati@nmrka®Cibn Was finished. The

5 polymerizable component concentration (mass % concentration
of all monomer components relative to all raw materials) at
the time of finish of the polymerization reaction was 60%.
The reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide at a temperature not

10 higher than the polymerization reaction temperature to give.
a polymer (C-1), corresponding to the polymer (C) according
to the present invention, composed of an aqueous solution
of the polymer having a weight average molecular weight of
29,000, For the polymer obtained, the cconversion {%) of

i5 each starting monomer, the composition ratio of cbpolymer
(% by mass}, the composition ratio of copolymer {(mole %},
and the carboxylic acid content {meg/g) calculated on the
unneutralized polymer basis are shown in Table 1.

20 <Production Example 5>
A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 279 parts of
deionized water, and 400 :parts of unsaturated polyalkylene

25 glycol ether derived from 3-methyl-3-buten-1-o0l by addition
of 25 moles, on average, of ethylene oxide. After raising
the temperature to 65°C, an aqueous hydrogen peroxide
solution conposed of 0.605 part of hydrogen peroxide and
11.50 parts of deionized water was added thereto. Then,

30 17.7 parts of acrylic acid and 39.3 parts of butyl acrylate
were added dropwise to the reaction vessel over 3 hours,
and at the same time, an aqueous solution prepared by
dissolving 0.784 part of L-ascorbic acid and 1.418 parts of
34mercaptopropionic acid in 14.90 parts of deionized water

35 - was added dropwise over 3.5 hours. Thereafter, the
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temperature was further maintained at 65°C for 1 hour, and
thereafter the polymerization reaction was finished. The

polymerizable component concentration (mass % concentration
of all monomer components relative to all raw materials) at

‘the time of finish of the polymerization reaction was 60%.

The reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide at a temperature not
higher than the polymerization reaction temperature to give
a polymer - {C-2), corresponding to the polymer (C) according
to the present invention,: composed of an aqueous solution
of the polymer having ‘a weight average molecular weight of
27,000, For the polymer obtained, the conversion (%) of
each starting monomer, the composition ratio of copolymer
{$ by mass), the composition ratio of copolymer (mole %),
and the carboxylic acid content (meq/g) calculated on the
unneutralized polymer basis are shown in Table 1.

<Production Example 6>

A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 283 parts of
deionized water, and 400 parts of unsaturated polyalkylene
glycol ether derived from 3-methyl-3-buten-1-ol by addition
of 25 moles, on average, of ethylene oxide. After raising
the temperature to 65°C, an aqueous hydrogen peroxide
solution composed of 0.519 part of hydrogen peroxide and
9.87 parts of deionized water was added thereto. Then,
17.7 parts of acrylic acid and 39.3 parts of

‘methoxytriethylene glycol monoacrylate were added dropwise

to the reaction vessel over 3 hours, and at the same time,

‘an aqueous solution prepared by dissolving 0.672 part of L-

ascorbic acid and 1.216 parts of 3-mercaptopropionic acid
in 12.78 parts of deionized water was added dropwise over
3.5 hours. Thereafter, the temperature was further
maintained at 65°C for 1 hour, and thereafter the

00 o
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polymerization reaction was finished. The polymerizable
caomponent concentration (mass % concentration of all
monomer components relative to all raw materials) at the
time of finish of the polymerization reaction was 60%. The
5 reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide ét a2 temperature not
higher than the pelymerization reaction temperature to give
a polymer (C-3), corresponding to the polymer (C) according
to the present invention,:composed of an agquecus solution
10 of the polymer having a weight average molecular weight of
31,500. For the polymer obtained, the conversion (%) of
each starting monomer, the composition ratic of copolymer
(% by mass), the composition ratio of copolymer (mole %),
and the carboxylic acid content (meq/q) calculated on the
15 unneutralized polymer basis are shown in Table 1.

<Production Example 7>
A glass-~made reaction vessel equipped with a

thermometer, a stirrer, a;dropping funnel, a nitrogen inlet

20 tube, and a reflux condenser was charged with 285 parts of
deionized water, and 400 parts of unsaturated polyalkylene
glycol ether derived from methallyl alcohol by addition of
50 moles, on average, of ethylene oxide. After raising the
temperature to 65°C, an agueous hydrogen peroxide solution

25 composed cof 0.530 part of hydrogen percxide and 10.07 parts
of deionized water was added thereto. Then, 16.0 parts of
acrylic acid and 44.2 parts of 2-hydroxyethyl acrylate were
added dropwise to the reaction vessel over 3 hours, and at
the same time, an aqueous solution prepared by dissolving

30 0.687 part of L-ascorbic acid and 1.655 parts of 3-
mercaptopropionic acid in 13.05 parts of deionized water
was added dropwise over 3.5 hours. Thereafter, the
temperature was further maintained at 65°C for 1 hour, and
thereafter the polymerization reaction was finished. The

- 35 polymerizable component concentration (mass % concentration
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of all monomer components relative to all raw materials) at
the time of finish of the polymerization reaction was 60%.
The reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide at a temperature not
higher than the polymerization reaction temperature to give
a polymer (C-4), corresponding to the‘polymer (C) according
to the present invention, composed of an aqueous solution
of the polymer having a weight average molecular weight of
31,000. For the polymer obtained, the conversion (%) of
each starting monomer, the composition ratio of copolymer
(% by mass), the composition ratio of copolymer (mole %},
and the carboxylic acid content {(meqg/g) calculated on the
unneutralized polymer basis are shown in Table 1.

<Production Example 8>

A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 218 parts of
deionized water, and 400 :parts of unsaturated polyalkylene
glycol ether derived from allyl alcohol by addition of 75
moles, on average, of ethylene oxide. After raising the
temperature to 80°C, an aqueous hydrogen peroxide solution
composed of 2,215 parts of hydrogen peroxide and 42.09
parts of deionized water:was added thereto. Then, 14.6
parts of acrylic acid and 57.1 parts of 2-hydroxyethyl
acrylate were added dropwise to the reaction vessel over 3
hours, and at the same time, an aqueous solution prepared
by dissolving 2.869 parts of L-ascorbic acid and 0.864 part
of 3-mercaptopropionic acid in 54.51 parts of deionized
water was added dropwise over 3.5 hours. Thereafter, the
temperature was further maintained at 806°C for 1 hour, and
thereafter the polymerization reaction was finished. The
polymerizable component concentration {mass % concentration
of all monomer components relative to all raw materials) at
the time of finish of the polymerization reaction was 60%.
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20 July 2006 WD 02/096823 PCT/JP02/ 05144 99 As can be see OFplyn%%anl e 4
and Table 5, the polyners (G1), (G2), and (D-3), when used al one, were

ei ther wighspdshisci ent in dispersion retaining ability e.}({&ﬂ%glg‘;t he addition
| evel was [ow, or no satisfactory levels of 5 initiaF I'spersing ability

was obtai ned even at high addition |levels. On the other hand, in all of
Exanpl es 20 and 21 where these wergzused in conbination, satisfactory

| evel s of initial dispersing ability and of dispersion retaining ability
were sinmul taneously attained at |ow 10 addition |evels. <Production Exanple
15> A st ailf &S8Chhee hiXNISr was uEhen awartrahived skd Phedurppecd™mi th a

t her nometgfuecsSbli®ion ¥dsad vk NOgRdxaAd alda atdfeeBeuoXigier i nl et tube
was charged.w.th,982 artcﬂ unsat ur at ed al cohol

p.th, 9 of _net hfll)él al co,hoé as an
and 3.5 PErEST 5P8HIUMNYRP kT Fet UL LEaChEAR y SRR HATi £F oF-Yact i on.
React i on & exdameirnsCdel wasrpespeadimng konitheogehywdrt HC) seceordinaand t hen
heat e t a.cl34e pReSedt LRARR;5H MOSAIRE 89 IRl diiiCtosat for esSUTe,
mai nt ai niégtg thebte er alt ure f::u 150C, 6, 2%8 par%%u of et ﬁyﬁéene oxi de was
i nt roduc&®f ttde REIYRRE RGVIRIvRsERIIhtTRY eramp et e akaema it e ned at 150C
- 32,000. For the polymer obtained, the conversion (%) of
each starting monomer, the composition ratio of copolymer
(2 by mass), the composition ratio of copolymer (mole %),
1¢ and the carboxylic acid content {(meqg/g) calculated on the
unneutralized polymer basis are shown in Table 1,

<Production Example 9>
A glass-made reaction vessel equipped with a

i5 thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 1,698 parts
of deionized water, and reaction vessel inside was purged
with nitrogen with stirring,‘and then heated to 80°C in a
nitrogen atmosphere. An aqueous solution of a monomer

20 mixture was prepared by mixing 1,848 parts of
methoxypolyethyiene glycol monomethacrylate {mean number of
moles of ethylene oxide added = 25), 152 parts of
methacrylic acid, 500 parts of deionized water and further
uniformly admixing therewith 11.9 parts of

25 3-mercaptopropionic acid as a chain transfer agent. This
aqueous monomer mixture solution and 184 parts of a 10%
aqueous solution of ammonium persulfate were respectively
added dropwise over 4 hours. After completion of the
dropping, 46 parts of a 10% aqueous solution of ammonium-

30 persulfate was further added dropwise over 1 hour.
Thereafter, the temperature was further maintained at 80°C
for 1 hour to drive the polymerization reaction to
completion. The reaction mixture was then neutralized to
pH 7 with an aqueous solution of sodium hydroxide at a

35 temperature not higher than the polymerization reaction




until the al kyl ene oxide addition reaction was conpl et ed tﬁ ﬁ.'éﬁ t he
reaction to conpletion. The obtained reaction 25 product ( Ry 3494 or
referred to as M 1) includes a non- polynerizabl e pol yal kyl ene egcoI not

contarnwag :?Ikenyl group (pol yethylene glycol) agc y afieduct, and an
'unsaturate pol yal kyl ene gl ycol ether nononer (hereina referred to as

MAL- 10) derrved fromnethallyl al cohol by 30 addition of 10 nol es, on
average, of ethylene oxide. The prgguction anount of polyethyl ene glycol
was 4.0%relative to the unsaturated polyal kyl ene glycol ether nononer .
<Production Exanple 16 to 21> 35 The sane procedure as in Production
Exanpl e Fsmpasabare) oy 920662 MG OET0IH823, POWLERERNdSng Atd 0ef ol | owed

except that yhbe %Cla‘%}‘é‘o@aﬂnysﬁ‘cﬁ ﬂrFeV%Jregfznt uitsRin¢ighedeghsd and al kyl ene
oxi de, th% used | evel E %g1l%groxrde 33 t.he cat al t for addition
reaction®tafl 2FHEHUSP PBhO?e {56 PO MBBT A& Iner Bet¥2hged as shown in 5
Tabl e 6, awerpgefmnkacnlhyleeegburaﬁaaad@morombmeaherpmﬂymen:he unsat ur at ed

al cohgl, Qh g, ng?ﬁctgﬁgespéggece@h@# @acfl éel\é'tl% WBLSRe: Nalyuded an

unsaturate a non-'pol yneri zabl e
ponaIkyK@ﬁ@OQF 5 Qﬂﬁ?o eénﬁ%@QﬂMﬂfrad%abkem%ﬁs)grGhﬁ CEPPHELPBr e, when two

speci es ¥3teb af kydpvlgmexi frolé&tdy, ema eXedeadikyniepytede oxide were
used, whal e etpyh$ne§§xrd? ﬂdrt on t unsat raﬁed Icog:]n{5 was perforned,
then profYRERB ol HaGrEFghe rHE%Fu T§-o65E Tk type adduct.
The prod&@ﬁnanaaﬂvﬂnnﬂbﬁntﬂeblgdﬂyaIkerne glycol as a by-product relative
to thRg 15 unsaturated polyal kyl ene glycol ether nmonomer in obtained

reaction product is shown in Table 6. 20 25 30 35 20 July 2006 5 10 15 20
25 30 35‘5&6062%%853‘@919[#%| e 6] ¢ an

A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 1,698 parts

15 of deionized water, and reaction vessel inside was purged
with nitrogen with stirring and then heated to 80°C in a
nitrogen atmosphere. An aqueous solution of a monomer
mixture was prepared by mixing 1,796 parts of
methoxypolyethylene glycol monomethacrylate (mean number of

20 moles of ethylene oxide added = 25), 204 parts of
methacrylic acid, 500 parts of deionized water and further
uniformly admixing therewith 17.6 parts of
3-mercaptopropionic acid as a chain transfer agent. This
agueous monomer mixture solution and 184 parts of a 10%

25 aqueous solution of ammonium persulfate were respectively
added dropwise over 4 hours. After completion of the
dropping, 46 parts of a 10% aqueous solution of ammonium
persulfate was further added dropwise over 1 hour.
Thereafter, the temperature was further maintained at 80°C

30 for 1 hour to drive the polymerization reaction to
completion. The reaction mixture was then neutralized to
PH 7 with an aqueous solution of sodium hydroxide at a
temperature not higher than the polymerization reaction
temperature to give a polymer (D-2}, corresponding to the

35 polymer (B3) according to the present invention, composed
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of an aqueous solution of the polymer having a weight
average molecular weight of 28,000. For the polymer
obtained, the conversion (%) of each starting monomer, the
composition ratio of copolymer (% by mass), the composition
ratio of copolymer (mole %)}, and the carboxylic acid
content {(meq/g) calculated on the unneutralized polymer
basis are shown in Table 1.

<Production Example 11>

A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 1,698 parts
of deionized water, and reaction vessel inside was purged
with nitrogen with stirring and then heated to 80°C in a
nitrogen atmosphere. An agqueous solution of a monomer
mixture was prepared by mixing 1,668 parts of
methoxypolyethylene glycol monomethacrylate (mean number of
moles of ethylene oxide added = 25), 332 parts of
methacrylic acid, 500 parts of deionized water and further
uniformly admixing therewith 16.7 parts of
3-mercaptopropionic acid as a chain transfer agent. This
aqueous monomer mixture solution and 184 parts of a 10%
agqueous solution of ammonium persulfate were respectively
added dropwise over 4 hours. After completion of the
dropping, 46 parts of a 10% agueous solution of ammonium
persulfate was further added dropwise over 1 hour.
Thereafter, the temperature was further maintained at 80°C
for 1 hour to drive the polymerization reaction to
completion. The reaction mixture was then neutralized to
pH 7 with an aqueous solution of sodium hydroxide at a
temperature not higher than the polymerization reaction
temperature to give a polymer (D-3), corresponding to the
polymer (B3) according to the present invention, composed
of an aqueous solution of the polymer having a weight
average molecular weight of 24,000, For the polymer
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obtained, the conversion (%} of each starting monomer, the
composition ratio of copolymer (% by mass), the composition
ratio of copolymer (mole %), and the carboxylic acid
content (meq/g) calculated on the unneutralized polymer
basis are shown in Table 1.

<Production Example 12>

. A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 1,291 parts
of deionized water, 1,812: parts of unsaturated polyalkylene
glycol ether derived from 3-methyl-3-buten-1-ol by addition
of 50 moles, on average, of ethylene oxide, and 188 parts
of maleic acid. Reaction:vessel inside was purged with
nitrogen with stirring and then heated to 60°C in a
nitrogen atmosphere. Then, 50 parts of a 15% aqueous
solution of NC-32W (product of Nippo Kagaku Corp., 2,2'-
azobis-2-methylpropionamidine hydrochloride, purity 87%)
was added. The temperature was maintained at 60°C for 7
hours and then raised to 80°C and stirring was then
continued for 1 hour, and thereafter the polymerization
reaction was finished. The reaction mixture was then
neutralized to pH 7 with :an aqueous solution of sodium
hydroxide at a temperature not higher than the
polymerization reaction temperature to give a polymer (E-1),
corresponding to the polymer (B4) according to the present:
invention, composed of an aqueous solution of the polymer
having a weight average molecular weight of 27,000, For
the polymer obtained, the conversion (%) of each starting
monomer, the composition ratio of copolymer (% by mass),
the composition ratio of copolymer (mole %), and the
carboxylic acid content (meqg/qg) calculated on the
unneutralized polymer basis are shown in Table 1.

<Froduction Example 13>
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2006 MELQ204088823 PCT/ JP02/ 05144 102 <Production Exgapldk.danm A 9! ass- nade
reaction vessel equipped wwth a thernoneter, a stirrer, a dropping funnel,
a nitrogen inlet tube, and a reflux condenser was charged with 270 parts
of 5 deionized water and 416.0 partgyof the reaction product (M 1)
obt ai ned by Production Exanple 15 (containing 400 parts of MAL-10

correspondi ng to unsaturated pol yal kyl ene gl ycol
A glass-made reaction vessel equipped with a

thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 210 parts of
deionized water and 386 parts of unsaturated polyalkylene

5 glycol ether derived from 3-methyl-3-buten-l-ol by addition
of 50 moles, on average, of ethylene 6xide. After raising
the temperature to 65°C, an aqueous hydrogen peroxide
solution composed of 1.33 parts of hydrogen peroxide and
65.17 parts of deionized water was added thereto. Then,

10 208 parts of 2-hydroxyethyl acrylate was added dropwise to
the reaction vessel over 3 hours, and at the same time, an
aqueous solution prepared by dissolving 1.73 parts of L-
ascorbic acid and 4.16 parts of 3-mercaptopropionic acid in
114.11 parts of deionized water was added dropwise over 3.5

15 hours. Thereafter, the temperature was further maintained
at 65°C for 1 hour, and thereafter the polymerization
reaction was finished, to give a polymer (G-1),
corresponding to the polymer (G) according to the present
invention, composed of angaqueous solution of the polymer

20 having a weight average molecular weight of 30,600. The
polymerizable component concentration (mass % concentration
of all monomer components relative to all raw materials) at
the time of finish of the polymerization reaction was 60%
and the acid value of the polymer was 0.04 (mg KOH/g). For

25 the polymer obtained, the conversion (%) of each starting
monomer, the composition ratio of copolymer (% by mass),
the composition ratio of copolymer {mole %), and the
carboxylic acid content (meq/g) calculated on the
unneutralized polymer basis are shown in Table 1.

30
<Production Example 14>

A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 188 parts of

35 deionized water. and 386 parts of unsaturated polyalkylene




et her nononmer and 16.0 parts of pol yethyl ene glycol). Reaﬁélon 5&@5
i nside was purged with nitrogen with 10 stirring and then Al d 65C in
a nitrogen atnosphere. Then an aqueous hydrogen peroxi de sol ution conposed
of 1.44 of hydrogen peroxide and 27.46 parts i zed wat er
was adde§ E)’ﬁfferet Then, 96.8 parts of acrylic aC|dP§égH%@%gﬂ dropwi se to
the reaction vessel over 15 3 hours, and at the sane tine, an aqueous
solution prepared by dissolving 1.841 parts of L-ascorbic acid and 3.384
parts of 3-mercaptopropionic acid in 35.56 parts of deionized water was
added dropwi se over 3.5 hours. Thereafter, the tenperature was further

mai nt ai ned-ygelesthe degd vedhbren Qﬂmﬁthﬁéréahw@ﬁrﬂhelpbe@%##%&ﬂﬂ on reaction

was:  finished ndies p%yra"%ka@@ LLURYICAE SONEENt ABEdOAiREg %
concentration of all nononer,conponents relative to all . raw materials) at

the tine 9 FERPEFROIS I"'r8 6Boty rfdt iAXEPHR PEMA9Sh PRES*E®% The reacti on
sol uti on seANt26nt tmrpasedt pdl L ze6 gaortpHo wydiogam pguesiide salduti on of sodi um

Py oY 0@l ph AR SIAMAGAI0L NG BA0L0E cifllper gl on 1 eact or

- tenperature to , correspon to t pol yner (A

- accor di ng% PeR Spﬁ%é@rﬂly i AGEY 3 h Wapopdead %Wﬁ &pt Bied, the

‘ converSIt %a(d&?ﬁfv@&eqafék}e&t arhounss,MAAATRE, tzaé\cgatxd&emma% ya&ed retsul tSf[the
conpositiron ratl O cop iti rati o o

Compost L' 5o Rl SR RLEL o P sk e pmpesLiven ratio of 1
unneut r alassmdbpol yedat alma!sﬁs48tpmrta/\mfgﬁt-maveamEMmoutaacwaug!ht t he

cont qt (Yo, qu ﬁgerwsc?ft ure%ﬁ;qz@&waaéésy Re Qb EUrpiIgE HPEONErS (AO
nonorrer) 20 J WO 02/ 096823 PCT: JP02/ 051447103 relative to the

“neutral i féﬂlr&ol y%reaéﬁﬁrt h@‘%&rﬁ“@ﬁﬂfat:’%‘e dfas HSREPET yREI2aBre pol yal kyl ene
gl ycol nait esitagst ng hdur, ahkanwhe:germprr chatpaemeritzheimeutral i zed

polymer] of the on Q sed in obt i ned polymer solution are shown
in 5 Tablfeacélz;'wgP‘Qoduti:n%llltl)sﬁ1 Ol%lva tgoggrne)brgtglj?ﬁt,i on Exanple 28 to 33>
-The sane grmyesganading tion thﬂoﬁgbymm @&aﬁpbercim@vat@ thel Poerillexcept that

the 'yg nifd@htadd té&fpds%uebfoanl&x%u%nbéﬁétm{ &t thige §Pﬁﬂé1€5 and | evel
of an unsat urat ed’ %B%al kyl ene gi%/qél et her g*%o él ncI ing the
by- pr odu davigg 9a‘r’%£9 é‘v§ ¢8| < areVEr it ‘?§ JaR i de and
dei oni zecbcym:elrlzmbl‘e/diom@enepermmtens:raltulbnomasm& smecensraiaam | evel of
unsat ur at n I e tRE %ﬁp | | of
unsaturat%ﬁ %ng@g{“ﬁoxﬁc’&n@oggb rmtﬁgrr%]}f’ ?ria%%r?g ) E‘a\[ﬂ;scorm c
aci d, 3-ngrecddmgpebphioHish oicthe I@Qﬂé’meéf\iéﬁté@n e aSHiOBIWARL %Q% used to
di ssalove érﬁﬁ&ﬁef aelﬂe; mmoaenthg%m%rat«hl@no 04 CW'K;DB?&) (mase %
Concentraéﬂé)%oqymgr oﬂgaln E gxggkﬁgfilgg ?é;vg%té%é% startlng

monomer, the comp051tion‘ratlo of copolymer (% by mass),

the composition ratio of .copolymer (mole %), and the

carboxylic acid content (meq/g) calculated on the

25 unneutralized polymer basis are shown in Table 1.
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20 materials), and the polynerization reaction tenperature tﬂle t erature
of each stage fromafter the addition of the initial addi £0d Y@Qﬁ%gnent to
the end of the polynerization reaction) were changed as shown in Table 7.
Pol ymer - to (A-8) " (A-10), (A-11), correspondj ' t he pol yner
(A acc‘g(r) ?‘r’n’ghﬁo the present invention, polyners (C?@J%O%O%%- 8),
corresponding to the polynmer (C) according to the present invention, and a
polynmer (G 3), corresponding to thggpolynmer (G according to the present

i nventi on were obtained. Further, the unsaturated 30 nonocarboxylic acid
ester nononer was added dropwi se over 3 hours with the unsaturated

monocar bd@pbile Bki d nmonomer.. For the pol ymer obtained, the conversion (%

of each sjatirg—yiah o=t e—e ts of the polyner conprised
i n obtai ngd ,polymgr i pniarnejsho e}B. The 35 abbreviations in
Table 7 aphd gald e |8 safrefas ghdqwi |y 2006 WD 02/ 096823
PCT/ JPQ2/ )51?,1%310& 3 Table|l.] gPr BExanpl e 27> A gl ass- nade
react izon essgl._ﬁ equi ‘WL‘J‘NS Jihe =3 stirrer, a dropping
funnel®, af ni}Edger 9| et| o1 ghk| sdim] 3 = )et ¢8)denser was charged with 174
parts of de‘;grﬁ zqd el . | Rgadtijorl Vesjse Pde was purged with nitrogen
“Wth stir ir_@gaﬁwd t hen| hpatedl tfo |69Clin aj piqrqgen at nosphere, an aqueous
hydr ogen per®E&igle jsol ufipn|10 ¢ornpdsqgd jof | 0f 630 jpart of hydrogen per oxi de
and 1.470)parts (f ldej ohi ked watler s| apded|tjereto. An aqueous sol ution
prepared Py arSSONVING 4g6] 8 {par(s {of| (e[t gagtijon product (M 4) obtained
by Prieducyion|Egarplle 18] (gont.ai.ning 400 jparg§s|of | PN-50 corresponding to
unsat ur at ges ol allkyll ene| by eals fetiher  pBIQNg| and 26.8 parts of
pol yet hyl ¢fee ¢l clg,g @ QLE Bkt dfo lle 3B Bij & laci d, and 2. 709 parts of
1-octane |thEel I nSl® SpE| & & M |GNizEs| ® : and an aqueous sol ution
prepared by gi sgolﬁ §4§ Sl 6 gcfg%rgf Z¢aqaild in 29 parts of deionized
wat er wer ¢ & Bgpdct]i® Ve hdtiRd o2 | 52| @YE §] hours thereto. Thereafter,
the tenpe{d &ile & a5 F\& Sef | i a&ll &1 S6§CStor 1.5 hour, and thereafter
the pgl ynpe 2at igor| TleacT | @hgwad S| hed | $h8|&dnponent  concentrati on of
copol yner (nnssg% ncentFat {8 °df [al|l | mpnengr |conponents relative to all
raw nat er fal s) at P5| L af Ifilnijshl ot f1he gol ynerization reacti on was
60% The reactin._)or i Xfure[wgs |tHen neufralijz¢dfto pH 7 with an aqueous
solution ¢f sadigum hydr oki dlejati 4 tienpefatuig|adqt higher than the
pol ymeri ztd B eddiohale G&H@é}%% 8{sasol ymer (A-9), corresponding
to the pol e ) oogjﬁn § %t\lesm;B&eEtﬁnvention. For the polyner
‘obt aigged, |t qu g|opE %@3 @nazn <slg gi &g =rfononer and the anal yzed
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results of the polynmer conprised in obtained pol yner solu% 3%.%08 shown in
Table 8. 35 <Production Exanple 34> 20 July 2006 WD 02/ 098834l 2006
PCT/ JP02/ 05144 105 A gl ass-made reaction vessel equipped with a

thernnqg&g; éhstlrrer a dropping funnel, a nitrogeﬁqygwgﬁaf}ube and a

reflux con enser was charged with 279 parts of deio 426. 8
parts of the reaction product (M4) 5 obtained by Production Exanple 18
(containing 400 parts of |PN-50 angh 26.8 parts of polyethylene glycol),
and 41.4 parts of maleic acid. Reaction vessel inside was purged wth
nitrogen with stirring and then heated to 65C in a nitrogen atnosphere. An
aqueous hydr ogen Teédexi dettsolfoiloniid dimposediohs@362sgdrt of ; hydrogen

per oxi de and 6u§§HB§6h§rncgtégasogbgeghg%ﬁﬁgéﬁﬁggtggded thereto. Then, an
aqueous solutlon prepared by dissolving 0,469 part of L- ascorblc acid in

8.90 par t{Bo4¥) %lJelfiblrﬁnfe&l»‘i\%‘?Jere%§ BaBeB=Hr Eﬁa?vmlé’epc’é%?rsl @) mour s.
Thereaftqm t k) t eamper(g) pr endvais: polher (06, nw Btahdedtai theC for 1 hour,

and tjer I i was f.i.ni onponent
concent rabre ab R YEEE F e B I P S o0 onent s
relative (Flb alAA ﬁé@ﬁﬁﬁt@?ﬁ @ceylac anid, tMAke for methagdrydfict Aelgol yneri zation

reacti onpwas t§0% - ﬁya%o%Qeffyltddﬁ?l&tétuﬁﬁ &S dutel AerIAld, zegato pH 7 with
droxide at a.te re.nqQt  hi gher than

an aqueqQus so]uti of . s tu

The pal'yabFi SEFHGH sty SrPe dYEed: TPEoecr RIS BRpbrs maleie. o)
‘correspondidg 4mwd tMER Fokymerhy1B4krydeterdi ng to the present |nvention. For
the pglymer 25 obtained, the conversion (% of each starting nononmer and
the analyzed results of the polyner conprised in obtained polynmer solution
are showrMPEtFBL¥&STe. 30 35 20 July 2006 WO 02/096823 PCT/ JP02/ 05144 106 5

10 15 20 25 3QuardrTebhpoditions Nere prepared by using various
cement admixtures according to the present invention and
various cement admixtures: for comparison. Each of them was

15 prepared by combing the above polymers, and subjected to
mortar test. Each mortar test was carried out in an
atmosphere maintained at 25°C using samples conditioned at
25°C. The materials and mortar formulations used in
testing were as follows.

20 {Formulation A} Ordinary portland cement produced by
Taiheiyo Cement 400 g, Toyoura standard sand 800 g, and
deionized water containing a cement admixture according to
the present invention or for comparison 240 g (water/cement
ratio (by mass) = 0.60}. :For avoiding the possible

25 influence of bubbles in the mortar on the flowability of
the mortar, the air content was adjusted to 2.0 x 0.3%
using a commercial oxyalkylene type antifoaming agent. The
levels of addition of the cement admixtures relative to
cement (the amount of solid matter component [nonvolatile

30 component] in cement admixture relative to cement) (% by
mass) are shown in Table 2 and Table 4.

{Formulation B) Ordinary portland cement produced by
Taiheiyo Cement 800 g, Toyoura standard sand 400 g, and
deionized water containing a cement admixture according to

35 the present invention or for-comparison 205 g (water/cement
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ratio (by mass) = 0.256). For avoiding the possible
influence of bubbles in the mortar on the flowability of
the mortar, the air content was adjusted to 2.0 * 0.3%
using a commercial oxyalkylene type antifoaming agent. The
levels of addition of the cement admixtures relative to
cement (the amount of solid matter coﬁponent [nonvolatile
component] in cement admixture relative to cement) (% by
mass) are shown in Table 3.

(Mortar flow value measurement) [Formulation A and
Formulation B]

Each mortar cocmposition was prepared by 30 seconds of
dry mixing, at a low speed, of cement and sand alone using
a HOBART-type mortar mixer (model N-50, product of HOBART
Corp.), followed by addition of the above cement admixture-
containing deionized water, and 3 minutes of kneading at a
medium speed. The mortar obtained was filled into a hollow
cylinder, 55 mm in inside diameter and in height, placed on
a horizontal table, to ité highest level. Five minutes
after start of kneading, :this cylinder was gently lifted up
vertically, and the major axis and minor axis of the mortar
spread over the table were measured, and the mean value
thereof was reported as mortar flow value. Thereafter, the
whole of the mortar was allowed to stand for a
predetermined time in a tightly closed vessel, and the
above procedure was repeated to thereby follow the change
in mortar flow value with time. The results obtained are
shown in Table 2 and Table 3.
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Comments are made on Table 2 and Table 3 in the
following. W/C (%) means the water/cement ratio (ratio by
mass). The addition level (mass $%)/cement refers to the
level of addition of each cement admixture relative to

5 cement (the amount of solid matter component [nonvolatile
component] in cement admixture relative to cement) (% by
mass) .

As can be seen: from Table 2 and Table 3, the polymers
{A-1) to (A-3), (C-1) to:(C-5), (D-1) to (D-3), and (E-1)

10 when used alone, were either insufficient in dispersion
retaining ability although the addition level was low, or
required markedly high addition levels for manifesting
satisfactory levels of initial dispersing ability. However,
in all of Examples 1 to 17 where these were used in

15 combination, satisfactory levels of initial dispersing
ability and of dispersion retaining ability were
simultaneously attained at low addition levels.

{Formulation C) ;

20 Cement: Ordinary portland cement produced by Taihelyo
Cement 1000 g
Fine aggregate: Mixed sand composed of 0i River system
land sand and Kisarazu pit sand (specific gravity 2.62, FM
2,70) ‘

25 Water: Deionized water containing a cement admixture
according to the present invention or for comparison
(Water/cement ratio (by mass) = 0.45, fine aggregate/cement
ratio = 2.5)

For avoiding the possible influence of bubbles in the

30 mortar on the flowability of 'the mortar, the air content
was adjusted to 2.0 £ 0.3% using a commercial oxyalkylene
type antifoaming agent. The levels of addition of the
cement admixtures relative to cement (the amount of solid
matter component [nonvolatile component] in cement

35 admixture relative to cement) (% by mass) are shown in
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Table 5. .

The solid matter component [nonvolatile component] in
each cement admixture was measured by drying an appropriate
amount of the cement admixture solution by heating at 130°C

5 to remove the wolatile matter, and an amount of the aqueous
admixture solution was weighed and inéorporated in cement
so that a predetermined amount of the solid matter
component [nonvolatile component] might be contained in the

_ formulation.

10 ;
{(Mortar fiow value measurement} {Formulation CJ}
Each mortar composition was prepared using a HOBART-
type mortar mixer (model N~50, product of HOBART Corp.).
‘Cement and the cement admixture-containing deionized water
15 were added to the mixer, and after 15 seconds of kneading
at a low speed, the fine aggregate was added and the
mixture was kneaded for 60 seconds., That portion of mortar
adhering to the mortar mixer vessel was scarped off and the
whole mortar was further kneaded for 4 minutes. The thus-
20 prepared mortar was filled into a flow cone (JIS R 5201}
having an upper end inside diameter of 70 mm, a lower end
inside diameter of 100 mm and a height of 60 mm and placed
on a horizontal flow table {(JIS R 5201), to its highest
level. Eight minutes after start of kneading, this flow
- 25 cone was gently lifted up vertically. Then, after 15 times
up and down movements caused by revolving the handle once
per second, the maximum diameter and the length
perpendicular thereto of the mortar spread over the table
were measured, and the mean value thereof was reported as
30 mortar flow value. Thereafter, the whole of the mortar was
allowed to stand for a predetermined time in a tightly
closed vessel, and the above procedure was repeated to
thereby follow the change in mortar flow value with time.
The results obtained are shown in Table 5. In the tables,
35 the symbol “-“ given for flow value means that the initial
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mortal flow value was low and almost no flowing was
observed, so that the change in mortal flow value with time
was not checked. '
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108 In TabI e 8, AO nononer content (% neans the content (% by nmass) of
the unsg pol yal kyl ene gl ycol ether nononer 5}(,%1;0%515‘9 t he
neutral i zec{ pol'ynmer, and pol yal kyl ene gl ycol content means the content
(% by 5 mass) of non-polynerizabl e polyal kyl ene glycol not containing an
al kenyl group relative to the neutrgfized polyner. <Mortar test> 10 Mortar
conpositions were prepared by using various cenent adm xtures according to
the present invention and various cenent adm xtures for conparison. Each
of them Vd@gblprébared by conbi ng the above pol yners, and subjected to

nortar tefp pIfowW U tTepane conditions described in 15 above Fornul ation
B. The |elel $&&f2a&dittliofRpf solid matter component the cenment admi xtures
relative |q {he| dedent ((the anount of solid matter conponent [nonvol atile
conmponent| § pg gf:;_egtielo solution of the polymer relative to the cenent)
(% by mass);.; ~ljeyel]s addi ti on of each 20 polynmer (net anount)
rel atlve & h%unurt (Popy mass), the total levels of addition of each
pol ymer (het |&mptn®)| 1 [rej@five to the cement (% by mass), the total levels
of ~addit| én|8RIAD ordo relative to the total levels of addition of the
pol ymer (et | apunt) (1% mass), the total 25 levels of addition of the
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relative to the total |evels of addition of the polyner (Qﬁﬁl ar@bjgt) (% by
mass), and the conbination ratio of each polynmer (net ano 913'( y nass)
are shown in Table 9 and Table 10. Further, above-nentioned [polynmer (net
anount) responds to the anmount of solid matte t
[nonvol%?i%%}%g%éﬁgrrponent] only of the polynmer. 35 p O%Cfﬁ%%m NOnOf O
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As can be seen from Table 4 and Table 5, the polymers
{G-1), (G-2), and (D-3), when used alone, were either
insufficient in dispersion retaining ability although the
addition level was low, or no satisfactory levels of
initial dispersing ability was obtained even at high
addition levels. On the other hand, in all of Examples 20
and 21 where these were used in combination, satisfactory
levels of initial dispersing ability and of dispersion
retaining ability were simultaneously attained at low
addition levels. '

<Production Example 15>

A stainless-made high pressure reaction vessel
equipped with a thermometer, a stirrer, and a nitrogen and
alkylene oxide inlet tube was charged with 982 parts of
methallyl alcohol as an unsaturated alcochol and 3.5 parts
of sodium hydroxide as a catalyst for addition reaction.
Reaction vessel inside was purged with nitrogen with
stirring and then heated ito 150°C in a nitrogen atmosphere.
Then, under safe pressure, maintaining the temperature at
150°C, 6,279 parts of ethylene oxide was introduced to the
reaction vessel. The temperature was maintained at 150°C
until the alkylene oxide addition reaction was completed to
drive the reaction to completion. The obtained reaction
product (hereinafter referred to as M-1) includes a non-
polymerizable polyalkylene glycol not containing an alkenyl
group (polyethylene glycol) as a by-product, and an
unsaturated polyalkylene glycol ether monomer (hereinafter.
referred to as MAL-10) derived from methallyl alcohol by
addition of 10 moles, on average, of ethylene oxide. The
production amount of polyethylene glycol was 4.0% relative
to the unsaturated polyalkylene glycol ether monomer.

<Production Example 16 to 21>
The same procedure as in Production Example 15 was .

n
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followed except that the species and used level of
-unsaturated alcchol and alkylene oxide, the used level of
sodium hydroxide as the catalyst for addition reaction, and
the addition reaction temperature were changed as shown in

5 Table 6, to perform alkylene oxide addition reaction to the
unsaturated alcchol, to give reaction'products (M-2} to (M-
7) which included an unsaturated polyalkylene glycol ether
monomer and a non-polymerizable polyalkylene glycol not
containing an alkenyl group. Furthermore, when two species

10 of alkylene oxide, ethylene oxide and propylene oxide were
used, whole ethylene oxide addition to unsaturated alcohol
was performed, then propylene oxide addition was performed
to obtain block type adduct. The production amount of the
polyalkylene glycol as a by-product relative to the

15 unsaturated polyalkylene glycocl ether menomer in obtained
reaction product is shown in Table 6.
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. 103418 - [eyese lex3
(4 eusjAadiod I'e 051 - - GL G619 | GO0l 1Aie S L—W uopoNpoy
_..uuh_u |jo—{-ueng 02'x3
oL euepAdoldAjed Ll 174} € se 0§ 8Zee Ll Odg0308-Ndl | 9—WN
susiLpeAiog T T uonanpoJd
004 . 0—].-u X
¥ o:nrﬁh,_a o | e 0z! - - 001 sso | e | By | 00N | 8= it
. 10943 . [o-}~ueng g1%3
L9 eusiAqaA0g e ozl - - 08. 8109 | VEZ | gouw e 08-Ndl =W {uoponpoig
. (LE) {0=-]uaing LI'%3
za ouelALIeAI0g ze (+743 - - T4 9£e9 | 69¢ —g-iAyeuwg G2-Ndl =W {uonanposy
. JosA3 . [oyodje 91'x3
e ausjAyieAjog r'e 051 - i 001 06E9 | 86 1AetRen 001-TVYIN 2—W | yoponpoig
. 10243 , e 51%3
¥ auaAigeAjog gt 061 - - 01 6LZ9 | 286 AR o1~V LW luoponpoiy
(%) (sped) pappe sajow { (syed) | peppe sejow | (suied) | (sped) —
Junouse seioedg 1eAs) .Mw._wu goasqunu | eaep | Joassqunu | jeas) | jens seoadg ..m_ﬁw ook 0Ny
UoRONPOIY pesp wonuppe useyy pasn ueapy pesny | pesn suspxeAlod | 1onpoug
A A 4 Au | opixo poysimgesun jo |uopoeey
o2 u_w_._ﬂﬂw_n..ﬁwmbo o“m”ﬂwmaﬁ eualbopy | @PMO eusidoig epixo susjApg Pyode pezednzsun} | uopeasggy
u o n [=] i (o] 1]
i i [y} [ m m




oo Qa 00e0000000000e ococo w E 0 u OmoMrivimivvM MNNNN WHa Lgﬁ#m 578 0 W~nm-
mn mMn mM <abbbbbb6bbb ac bbb i OmmmbmmmmmOm mMmf 0 nt P 006
jylnYi Viui ul I nOFNol AMel Tril A 11110ul mm Yi  NNNNNNNNNNNN NNN- NNNNN
R lECCCG 0000 OmMma mla aaaaa3a 1 Pé%&ﬁé%g%ﬁlELLLLLLLLI

102

<Production Example 22>
A glass-made reaction vessel equipped with a
~thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 270 parts of
5 deionized water and:416.0 parts of the reaction product (M-
1} obtained by Production Example 15 (containing 400 parts
"of MAL-10 corresponding to unsaturated polyalkylene glycol
ether monomer and 16.0 parts of polyethylene glycol).
. Reaction vessel inside was purged with nitrogen with
10 stirring and then heated to 65°C in a nitrogen atmosphere.
Then an aqueous hydrogen peroxide solution composed of
1.445 parts of hydrogen peroxide and 27.46 parts of
deionized water was added thereto. Then, 9%6.8 paris of
acrylic acid was added dropwise to the reaction vessel over
15 3 hours, and at the same time, an agqueous solution prepared
by dissolving 1.871 parts of L-ascorbic acid and 3.384
parts of 3-mercaptopropionic acid in 35.56 parts of
deionized water was added dropwise over 3.5 hours.
Thereafter, the temperatufe was further maintained at 65°C
20 for 1 hour, and thereafter the polymerization reaction was
finished. The polymerizable component concentration
(mass % concentration of all monomer components relative to
all raw materials) at the time of finish of the
polymerization reaction was 60%. The reaction solution was
25 then neutralized to pH 7 with an aqueous solution of sodium
hydroxide at a temperature not higher than the
polymerization reaction temperature to give a polymer (A-4),
corresponding to the polymer (A) according to the present
invention. For the polymer obtained, the conversion (%) of
30 each starting monomer, and the analyzed results [the
composition ratio of copolymer (% by mass), the composition
ratioc of copolymer (mole %), the carboxylic acid content
‘(meg/g) calculated on the unneutralized polymer basis, the
weight average molecular weight, the content (%} of |
35 unsaturated polyalkylene glycol ether monomer (A0 m0nomer)
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relative to the neutralized polymer, and the content (%) of

non-polymerizable polyalkylene glyccl not containing an

alkenyl group relative to the neutralized polymer] of the

polymer comprised in obtained polymer solution are shown in
5 Table 8.

<Production Example 23 to 26, Production Example 28 to 33>
The same procedure as in Production Example 22 was

followed except that the :initial addition level of

10 deionized water, the species and level of an unsaturated
polyalkylene glycol ether monomer {including the by-product
polyalkylene glycol), the level of hydrogen peroxide and
deionized water in hydrogen peroxide solution, the species
and level of unsaturated monocarboxylic acid monomer, the

15 species and level of unsaturated monocarboxylic acid ester
monomer, the level of L-ascorbic acid, 3-mercaptopropionic
acid, the level of deionized water used to dissolve these,
the component concentration of copolymer (mass %
concentration of all moaner components relative to all raw

20 materials), and the polymerization reaction temperature
{the temperature of each stage from after the addition of
the initial addition component to the end of the
polymerization reaction) were changed as shown in Table7.
Polymers (A-5) to (A-8),(A-10), (A-11l), corresponding to

25 the polymer (A) according to the present invention,
polymers (C-6) to (C-8), corresponding to the polymer (C)
according to the present invention, and a polymer (G-3),
corresponding to the polymer (G) according to the present
invention were obtained. Further, the unsaturated

30 monocarboxylic acid ester monomer was added dropwise over 3
hours with the unsaturated monocarboxylic acid monomer. For
the polymer obtained, the conversion (%) of each starting
monomer and the analyzed results of the polymer comprised
in obtained polymer sclution are shown in Table 8. The

35 abbreviations in Table 7 and Table 8 are same as shown. in
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above Table 1,

<Production Example 27>
A glass-made reaction vessel equipped with a
5 thermometer, a stirrer, a dropping funnel, a nitrogen inlet
. tube, and a reflux condenser was charged with 174 parts of
deionized water. Reaction vessel inside was purged with
nitrogen with stirring and then heated to 65°C in a
nitrogen atmosphere, an agueous hydrogen peroxide solution
10 - composed of 0.630 part ofi hydrogen peroxide and 1.470 parts
of deionized water was added thereto. An aqueous solution
prepared by dissolving 426.8 parts of the reaction product
(M-4) obtained by Production Example 18 {containing 400
parts of IPN-50 corresponding to unsaturated polyalkylene
15 glycol ether monomer and 26.8 parts of polyethylene glycol},
‘ 0.815 part of L-ascorbic acid, and 2.709 parts of l-octane
thiol in 100 parts of deionized water, and an agqueous
solution prepared by dissolving 54.1 parts of acrylic acid
in 29 parts of deionized water were respectively added
20 dropwise over 3 hours theieto. Thereafter, the temperature
was further maintained at 65°C for 1.5 hour, and thereafter
© the polymerization reaction was finished. The component
concentration of copolymer (mass % concentration of all
monomer components relative to all raw materials) at the
25 time of finish of the polymerization reaction was 60%. The
. reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide at a temperature not
higher than the polymerization reaction temperature to give
a polymer (A-9), corresponding to the polymer (A) according
30 to the present invention. For the polymer obtained, the
conversion (%) of each starting monomer and the analyzed
results of the polymer comprised in obtained polymer
solution are shown in Table 8.

35 <Production Example 34>
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A glass-made reaction vessel equipped with a
thermometer, a stirrer, a dropping funnel, a nitrogen inlet
tube, and a reflux condenser was charged with 279 parts of
deionized water, .426.8 parts of the reaction product (M-4)

-5 obtained by Production Example 18 (containing 400 parts of
‘IPN-50 and 26.8 parts of polyethylene-glycol), and 41.4
parts of maleic acid. Reaction vessel inside was purged
with nitrogen with stirring and then heated to 65°C in a
nitrogen atmosphere. An aqueous hydrogen peroxide solution-

.10 composed of 0.362 part ofihydrogen peroxide and 6.88 parts
of deionized water was added thereto. Then, an aqueous
solution prepared by dissolving 0.469 part of L-ascorbic
acid in 8.90 parts of deionized water was added dropwise.
over 1.5 hours. Thereafter, the temperature was further

15 maintained at 65°C for 1 hour, and thereafter the

. polymerization reaction was finished. The component
concentration of copolymer (mass % concentration of all
monomer components relative to all raw materials) at the
time of finish of the poLymerization reaction was 60%. The

20 reaction mixture was then neutralized to pH 7 with an
aqueous solution of sodium hydroxide at a temperature not
higher than the polymerization reaction temperature to give
a polymer (E-2), corresponding to the polymer (B4)
according to the present '‘invention. For the polymer

25 obtained, the conversion (%) of each starting monomer and
the analyzed results of the polymer comprised in obtained -
polymer solution are shown in Table 8.

30

35
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10 levels of initial dispersing ability and of dispersion é?tlal ﬁ{]‘?
ability were sinultaneously attained at |ow addition | evePdJul¥d¥4 oni ¢
acid type dispersant (S)> 15 As a sulfonic acid type dispersant (S)

cont ai ul fonic acid group in the nolecule, ¢ itens
descri %queﬁ%z\?v were used. (S-1) Napht hal enesul f oni cpggﬁ{ g”*;'f’g%“matl dehyde
condensates: 20 Mghty 150 (product of Kao Corp.) (S-2) Ligninsulfonic
acid salt: Pozzolith No. 8 (productioef Pozzolith Bussan Corp.) <Concrete
test> 25 (Preparation of concrete conposition) Concrete conpositions were
prepared by adding various cement adm xtures according to the present

i nvention and®varPERIS c AFeHONAENT AUYEELT 6F) RRANE ithenCONERRh of t hem was

prepared (t%Yb?Smﬁléb)eaffh thel MﬂE&tL%Ht@dnplea{l]%QLeﬂéO‘g&y%DMEixon Exanpl es,
and above su

f oni ¢ agl d §p§ spe zanta ald was sgbj ected to concrete
test. TwEORSPEE; B8 1 %o P2 %%‘ﬁbt(? FEFONRC - ¥itpo888 of bel ow nenti oned
For nul at mmrinlhml;IerF&)rg”hylcatll oconEgninelte peapardwe wpngehhg(B types, which
di ffeged 1P | and cenent produced
by Taushef[%/a%ts S %?%@ & OqIXolﬁngiéj%? o %02/ 05144 112 cement :
G River %ﬁéﬁ%’l‘%rﬂf SAFERYS ‘&r‘?‘%é‘e&@g%ﬁa?% ths F‘e“EéﬁJdl%ﬁdel ded Qune as a
coarse ag@gmake; and tap water as mxing water. Further, in order
tenperature of the concrete conposition to test tenperature, 20C, the 5
tenperature of raw materials, the revol ving-puddle mxer and the
measur eneioréqui pe®litt s used for ithe test was controlled under test
tenpgpat ure at posRecRm esﬂtmﬁ@;mreaﬁéeﬁm W%‘éﬁﬁgﬁfﬁrﬂ&rse per f or ned
~under above- mgnhoned Fest te rg_:tgurﬁ at nospher.e t her, for avoiding
‘the 10 p&EZEbe2 RS 26FORYE ithet RESXTHe F&ER b%o%rfql on on the
f1 owabi | ivtariohst bemernadatie tooep oiint iconpanhson. nBaessaf \thetthwaai r cont ent
was adj u 1 C I type antifoam ng
agent. 13-¢bars o igepirile A FITRELS) I THLES K T e
fine aggregags: tesh ﬁ&j/%‘?ﬂ’lnﬂh*éh%o%%@ecagéiég%n% deggxribre/HB, the proportion
of thg Ildl:%v%g%ﬁﬂ@mlﬁl(dnh@élfszy'l’ﬁt hl@@ﬁﬂ-g_g@‘f Q’a’fddﬂtf[iohl/ be @;g]?_wcﬁgate + ;he goggse
aggregate vol u er of _water/.cenen y mass) = 0.

20 (Fornﬂ%a?ﬁ:tt|%5n‘:%‘}‘pgﬂ1erér@cé: m 153393 ﬁ%urﬁ%t%‘?lat-fé'@ng > the fine
aggr egat ecemgd2 I{gher&mctdm: odiassblcag@ttégat eomlaﬂtlenmg/mﬁvombllm oportion of
the fine g@ﬁ& m%} BEpeBR SAURLR! B TAOGAGEECORL fats Jefe) COATSE

aggregate e ratio of water/cénent (by nass) = 0.40
to e cement) % by mass), the levels of addition of each

20 polymer {net amount) relative to the cement (% by mass},
the total levels of addition of each polymer (net amount)
relative to the cement (% by mass), the total levels of
addition of AO monomer relative to the total levels of

. addition of the polymer (net amount) (% by mass), the total

25 levels of addition of the by-product polyalkylene glycol
relative to the total levels of addition of the polymer
{net amount) (% by mass), and the combination ratio of each
polymer (net amount) (% by mass) are shown in Table 9 and
Table 10. Further, above-mentioned [polymer (net amount))]

30 corresponds to the amount of solid matter component
[nonvolatile component] only of the polymer.

35




25 The concrete was produced by 2 mnutes m xing using the

revol vi ng- puddl e m xer under above-nenti oned condition, 3OJPIH@09§urrp

val ue, the flow value, and the air content of the concrete wer e neasured.
The me WSER,s of the slunp value, the flow value geinthe
sl unp \alglpug@n d 30 the flow val ue by time, and the al ?{’Eﬁ) wer e
performed following to Japanese Industrial Standards (JI S A—1101 and
1128). When the conparison dispersimg test with the cenents of 3 types
whi ch differed Lot number (X Y, and Z) was perforned, in Fornmulation D,
It conpared at the 35 addition | evel of the cenment adm xture where the

sl ump 20 U['li'lb}GZ%G WD 02/ 096823 PCT/ JP02/ 05144 113 val ue became 18.0 to

19. 0 cm whren—cpment—XWar TS | Bl it conpared the
addi tion exel oft Stéhe %m%&@%%%&i é?’rg-"‘tﬁegrfg l@N val ue becane 600 to
650 nmv\,hpene cemanie Xilaksuselh|aldlal s ufei@El fe|skyfppnent [nonvol atile 5
conmponent n ea&l agl™ous ~solUr|om|of |[Chel nolirerldbf ai ned by
above-grent 'qnei reoglufd| 0w ehe g die) al ) s | s sl alif o of
above- nenf i @gneg—su-+opHe Heh-Hy-pel-d-Bet-shrts—masr—easur ed by wei ghing an
appropri a} e am)uﬁt‘ﬂ of %ﬁi?%ﬁﬁié HE|E wﬁcﬁfﬁ?"@ B\2|@¢ati ng at 130C to
 renove th-‘§v0| ittt e TP Tt ST T Tang “Qa'lml}m); ITE 13 ueous cenent
. adm xture '-Saol Jt|§s w%w\@iﬁﬁg;‘aﬂj@ gm&rﬁgqﬁaﬂ;ﬁ% ehgje¢nent so that a
predeterrr r%@t mt—pfl thie tsplli g matidrleprHpdnertt—honvol atil e conponent]
. mght be rf&al ne_gg glgég cflarsel 2tk ehs| sTbps [me3iditba the test and the
addi tygon LEB | eyel £of {HE|CENENt| " ad iﬁr"e‘"r*el‘”i?'"&é' tlo]the cement are shown
in Table 11 Eoo'BabLe 4. 1In{Tadl ¢ L1 td 14} |l pol nerf (A or (G (solid
matter . .cpnpi E@%QEJ iek | & RO b yated - (k| £lsob| o iRl (el =lednponent ) ) correspond
to the anpun s_g $pl i f*imaetge | Hotpptent| 26| |ronikiFatidle conponent] in each
aqueous s¢l uei 3Bt th ppllypgr | whilch J nc| udesj tih¢ ¢l yner, which incl udes
the nonv@l aglLl  conppneft]rof fonly [the o yjmer| Qut jljso other than the
pol ynmer, ¢. g%%t‘glﬂge?ﬁnon ;’}Iglgéguhgaggeg dmhoigi|s|anglfihe non-pol yneri zabl e
pol yaiskyl ¢neZglHEpE ){?iﬁi&}%aﬁwg’ﬂiﬁ eny|S|g1s|H). [pol ymer (A) or (Q
(net anou t),.g-g T yimar | (B net :#m‘DLn )Y |cprir éspands to the amount of
solid mat fE€T ¢4 TPV BT g Sormare L T oy raf the pol yner,
[total) mpaBgst g ﬁaﬁ%mmémmge&m@g%@%go (solid matter
- conponent )}]_#2*(%o0 “(BE1Usofi°d” pac] el | “¢opmponentY]™], and the anobunt of
solid mat{er canponéhts)di g $10 Bok] leall fer sul fonic acid type
dispersant’g-g?ﬁégggﬁg EZéégf\E%g -&8253%53? g§i44
20 EZ‘EB v
P E R EREHEEHENEE
3 =% 3328 |313(3(5|5(5|21 8155|5135 5151 8(5|5/5] 8
o - ‘
288 | 5838 3(3(513(31515(5(8(3|8|8(815|51 55| 8[8|33
ES|T 3
3% (5 o5t
RN E LR S B E ERERE R HNER R R
< o g
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As can be seen from Table 9 and Table 10, the polymers
(A-4) to (A-11), (C-6) to (C-8), {G-3}, (D-3), and (E-2)
when used alone, were either insufficient in dispersion
retaining ability although the addition level was low, or
required markedly high addition levels for manifesting
satisfactory levels of initial disperéing ability, or

‘insufficient in initial dispersing ability although the

addition level was high. However, in all of Examples 22 to
41 where these were used in combination, satisfactory
levels of initial dispersing ability and of dispersion
retaining ability were simultaneously attained at low
addition levels,

<Sulfonic acid type dispersant (S)>

As a sulfonic acid type dispersant (S) containing a
sulfonic acid group in the molecule, commercial items
described below were used.

{&§-1) Naphthalenesulfonic-acid-formaldehyde condensates:
Mighty 150 (product of Kao Corp.)

(S-2) Ligninsulfonic acid salt: Pozzolith No. 8 (product of
Pozzolith Bussan Corp.)

<Concrete test>
(Preparation of concrete composition)

Concrete compositions were prepared by édding
various cement admixtures according to the present
invention and various cement admixtures for comparison.
Each of them was prepared by using each polymer cbtained by
above Production Examples, and above sulfonic acid type
dispersants, and was subjected to concrete test. Two
species of concrete compositions, composed of below-
mentioned Formulation D and Formulation E, were prepared by
using 3 types, which differed Lot number (X, Y, and Z), of
Ordinary portland cement produced by Taiheiyo Cement as

C
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cement; Ol River system land sand as a fine aggregate; pit
sand yielded Oume as a coarse aggregate; and tap water as
N mixing water. Further, in order temperature of the

concrete composition to test temperature, 20°C, the

5 temperature of raw materials, the revolving-puddle nixer
and the measurement equipments used for the test was
controlled under test temperature atmosphere, and mixing
and each measurement were performed under above-mentioned
test temperature atmosphere. Further, for avoiding the

10 possible influence of bubbles in the concrete composition
on the flowability of the concrete composition, when

necessary, the air content was adjusted to 1.0 * 0.3%
using a commercial oxyalkylene type antifoaming agent.

15 {Formulation D) The cement: 320 kg/m®, water: 176 kg/m?,
the fine aggregate: 822 kg/m®, the coarse aggregate: 892
kg/m®>, the proportion of the fine aggregate (the fine
aggregate/ (the fine aggregate + the coarse aggregate)) (by
volume): 48%, the ratio df water/cement (by mass) = 0.55

20 (Formulation E) The cement: 473 kg/m’, water: 189 kg/m’,
the fine aggregate: 722 kg/m®, the coarse aggregate: 884
kg/m®, the proportion of the fine aggregate (the fine
aggregate/ (the fine aggregate + the coarse aggregate}) (by
volume): 45%, the ratio of water/cement (by mass) = 0.40

25 The concrete was prodﬁced by 2 minutes mixing using the
revolving-puddle mixer under above-mentioned condition, and

" the slump value, the flow value, and the air content of the
concrete were measured. The measurements of the slump
value, the flow value, the change in the slump wvalue and

" 30 the flow value by time, and the air content were performed
following to Japanese Industrial Standards (JIS-A-1101 and
1128). When the comparison dispersing test with the
cements of 3 types which differed Lot number (X, Y, and Z)
was performed, in Formulation D, it compared at the

35 addition level of the cement admixture where the slump
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value became 18.0 to 19.0 cm when cement X was used, and in
Formulation E, it compared the addition level of the cement
admixture where the flow value became 600 to 650 mm when
cement X was used. The solid matter component [nonvolatile

5 component] in each aqueous solution of the polymer obtained
by above-mentioned Production Examples and aqueous solution
of above-mentioned sulfonic acid type dispersants was
measured by weighing an appropriate amount of each solution,
and drying by heating at 130°C to remove the volatile

10 matter, and an amount of the aqueous cement admixture
solution was weighed and incorporated in cement so that a
predetermined amount of the solid matter component
[nonvolatile component] might be contained in the
formulation. The results of the test and the addition

15 level of the cement admixture relative to the cement are
shown in Table 11 to Table 14.

In Table 11 to 14, [polymer (A) or (G) {solid matter

component} | and [polymer (B) (solid matter component)
correspond to the amount of solid matter component

20 [nonvolatile component] in each agqueous solution of the
polymer which includes the polymer, which includes the
nonvolatile component not only the polymer but also other
than the polymer, e.g. the nonvolatile unreacted monomer
and the non-polymerizable polyalkylene glyccl not

"25 containing an alkenyl group.

I-polymer {A}) or (G) (net amount}] and fpolymer (B)
(net amount)] corresponds to the amount of solid matter
- component [nonvolatile component] only of the polymer,
[total] means the total of above [polymer (A) of (G)
30 {solid matter component)) , fpolymer (B) (solid matter

component)] , and the amount of solid matter component in
the aqueous solution of the sulfonic acid type dispersant.

35
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In Table 11, with the column of slump value, "-(*1)"
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means the measurement was impossible because the slump
value exceeded 25c¢cm, and " —-{(*2)" means the change in
slump value by time was not measured because it was the
state that the slump wvalue was small and the concrete
composition did not flow almost. '
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In Table 12, with the column of flow value, "-(*3}"
means the flowability of the concrete composition increased
considerably, material separation was caused, and the
neasurement of flow value was impossible.
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As can be seen from Table 11 and Table 12, the polymers
{A-8), (A-9), (C-6), (G-3), and (E-2) when used alone, were
either insufficient in dispersion retaining ability
although the addition level was low, or required markedly
5 high addition levels for manifesting satisfactory levels of
initial dispersing ability, or insufficient in initial
dispersing ability although the addition level was high.
Oon the other hand, the dispersants {5-1) or (5-2)
correspond to the sulfonic¢ acid type dispersant (S)
1¢ containing a sulfonic acid group in the molecule, when used-
alone, the change in the slump value or the flow value by
time was large, and insufficient in dispersion retaining
: ability, However, all of Examples 42 to 48 where above
polymers and the sulfonic acid type dispersant were used in
15 combination, satisfactory levels of initial dispersing
ability and of dispersion retaining ability were
simultaneously attained at low addition levels.
As can be seen from Table 13 and Table 14, for the.
polymers (A~10), (Arll),i(C“G), (3a-9), and (E-2} when used
20 alone, either the variance of the dispersing ability caused
by cement Lot No. was large although the addition level was
- low, or required markedly highladdition levels for
manifesting satisfactory levels of initial dispersing
ability. On the other hand, for the dispersants (S-1) or
25 (S-2) correspond to the sulfonic acid type dispersant (8)
containing a sulfonic acid group in the molecule, when used
alone, although the variance of dispersing ability caused
by cement Lot No. was smail, when water/cement ratio became
low, the addition level necessary for dispersion suddenly
30 increased. However, all of Examples 49 to 58 where above
polymers and the sulfonic acid type dispersant were used in
combination, satisfactory levels of dispersing ability were
attained at low addition levels, and the variance of
dispersing ability caused by cement Lot No. was small, in
'35 addition, the stabiiized dispersing ability was able to be
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obtained.

INDUSTRIAL APPLICABILITY
The cement admixture of the present invention shows
5 high levels of dispersing ability at low addition levels
and, in particular, it can manifest excellent initial
dispersing ability and dispersion retaining ability in a
high water reducing ratio range. The cement composition
with the cement admixture: of the present invention
10 incorporated therein shows good flowability and can avoid
- troubles otherwise encountered in construction works.
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CLAIMS

10

i5

20

25

30

35

1. A cement admixture comprising

two polymers, namely a polymer (Al)] and a polymer
{Bl), as essential constituents in a ratioc of polymer (Al)
to polymer (Bl) between 1 to 99/99 torl% by mass,

wherein the polymer (Al) is a polymer comprising, as
essential constituent units, a constituent unit (I) derived
from an unsaturated (poly)alkylene ¢glycol ether monomer
(al) represented by the general formula (1):
YO (R'0) nH (1)
wherein Y represents an alkenyl group containing 2 to 8
carbon atoms, the m R'O groups are the same or different
and each R0 represents an oxyalkylene group containing 2
to 18 carbon atoms and m is a mean addition number of moles
of the oxzyalkylene group and represents a number of 1 to
500,

and a constituent unit (II) derived from an
unsaturated monocarboxylfc acid monomer (b) and

wherein the constituent units (I) and (II} each
accounts for not less than 1% by mass relative to all
constituent units but the constituent unit (I} accounts for
not more than 50 mole percent relative to all constituent
units and, ;

wherein the polymer (Bl) is an oxyalkylene group- or
polyoxyalkylene group- and carboxyl group-containing

polymer.

2. A cement admixture comprising

two polymers, namely a polymer (A2} and a polymer
(B2), as essential constituents in a ratio of polymer (AZ)
to polymer (B2) between 1 to 99/99 to 1% by mass,

wherein the polymer (A2) is a polymer comprising, as
essential constituent units, a constituent-unit (I')
derived from an unsaturated (poly)alkylene .glycol ether

eo000oc
[In O
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monomer (a2) represented by the general formula (2);
YO (R'0) oR? (2)
wherein Y represents an alkenyl group containing 2 to 8
carbon atoms, the n RO groups are the same or different

5 and each RO represents an oxyalkylene group containing 2
to 18 carbon atoms, R’ represents a hydrogen atom or a
hydrocarbeon group containing 1 to 30 carbon atoms and n is
a mean addition number of moles of the oxyalkylene group
and represents a number of 1 to 500,

10 a constituent unit {II) derived from an unsaturated
monocarboxylic acid monomer (b) and a constituent unit
(IIT} derived from an unsaturated monocarboxylic ester
monomer (cj,

wherein the constituent units (I’), (II) and (III)

15 each accounts for not less than 1% by mass relative to all
constituent units but the constituent unit (I’}. accounts
for not more than 50 mcle percent relative to all
constituent units and the sum of the proportions of the
constituent units (II) aﬁd {II1) is greater than the

20 proportion of the constituent unit (I’}) on the mole ratio
basis,

wherein the polymer (B2} is an oxyalkylene group- or
polyoxyalkylene group- and carboxyl group-containing
polymer.

25

3. The cement admixture according to Claim 2,
wherein the constituent unit (III) derived from an
unsaturated monocarboxylic acid ester moncmer (c) is a

_ constituent unit (IV) derived from a {poly)alkylene glycol

30 mono{meth}acrylic acid ester monomer (d} represented by the
lgeneral formula (3):
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20 July 2006 WD 02/096823 PCT/JP02/ 05144 120 As can be se e 4abl e 11
and Table 12, the polymers (A-8), (A9, (C6), (G3), and (E-2) when used
al one, I st her insufficient in dispersion retaipj i.ljty al though

t he add@?ﬂ%ﬁmﬁgvel was |ow, or required markedly 5 h?gﬁﬁ?%@?%%on | evel s for
mani festing satisfactory levels of initial dispersing ability, or
insufficient ininitial dispersing2ability although the addition |evel was
hi gh. On the other hand, the dispersants (S-1) or (S-2) correspond to the
sulfonic acid type dispersant (S) 10 containing a sulfonic acid group in

t he nol ecul e, when used alone, the change in the slunp value or the flow
value by tinme was large, and insufficient in dispersion retaining

ability. Fbmeggi, 4 of Exanples 42 to 48 where above polyners and the
sul foni cacid tiype dlspersant were used in 15 conbi nation, satisfactory

| evel s of inith i\spersing ability 4rid) of di spersion retaining ability
were sinmultaneBusy attained at |ow addition |evels. As can be seen from
Tabl e 13 and Table|14, fqQr the olymers (A-10), (A1), (C6), (A9, and
(E-2) when used ZGHQO&BECDEPHH the variance of the dispersing ability
caused by cenent Lot No. was | arge although the addition |evel was |ow, or
required markedly high addition levels for nanifesting satisfactory |evels
of initial disper§in% @bilit{. On the other hand, for the dispersants
(S-1) or Wsrefoo}” @perRsidkd the [Faee Qn [dddferaet nd f@<ti spersant ()

-anL ai nih&@ﬁ&esuht@rﬁ my@]gtbgeﬂr@m. gt rahgleanypcgﬂcmp,vwﬁg@ IS0 aILonei\lo ‘
al though the variance Q i spers abi Lity cau cenent Lot . was
Sl | W RE: BFS (e neP at T SRR pBl o T T V8P necessary
for dbspexyiadhkydenkgriopp30onteiniage@ thohverrbal latefisExpnis es 49 to 58

where abgyen RALYFRSS ndRfelNOr SMIQNE aAL Aok yP&dicpREHBEM R € used in
conbi nati on, satisfactory levels o i sper si g ablllﬂx;gpre attai ned at

f d
| ow addi (498KCFERES ¢ BAMFSEhef vhrumOl  ofnd R® Iepresen

hydrogen atom or a hydrocarbon group containing 1 to 30
carbon atoms,

10 or a constituent unit (VI} derived from a hydrophobic
unsaturated monocarboxylic acid ester monomer (f)
represented by the general formula (4):

R” R®
—cg—0— 4
CO0—R®

wherein R’ and R® are the same or different and each

15 represents a hydrogen atom or a methyl group and R®
. represents a hydrocarbon group containing 1 to 30 carbon
atoms.

4. A cement admixture comprising
20 two polymers, namely a polymer (A3) and a polymer
(B3), as essential constituents in a ratio of polymer (A3)




di spersing ability caused by cenment Lot No. was small, in zagpggg%élon
stabilized dispersing ability was able to be 20 July 2006 6823

PCT/ JP02/ 05144 121 obtai ned. | NDUSTRI AL APPLI CABI LI TY The cenent adm xture
of the RHRSHIEs! Nvention shows 5 high levels of disp ?@5 @pility at low
addition levels and, in particular, it can manifest exce ent initial

di spersing ability and dispersion retaining ability in a hlgh wat er
reducing ratio range. The cenent camggosition wth the cement adm xture: of
t he present invention to incorporated therein shows good flowability and
can avoid troubles otherw se encount ered in construction works. 20 July
2006 WO 0 5968 PER) ) PE5YesH 4k £ 29/8PAFRE Y PYATGEFent adni xt ure

conpri si ng t wowlpeteinethe panﬁheyr anml yees fdlymeandonppidiggr a5 (Bl), as

T o o0 95 R 1oh uiPHaasSeflncBh f5 i Mo D REs At paed BPLTVl et “Chnpr i ot .

as esserﬂarawedoﬁsm taxermpsahur@te@ iyl et kekhenaigiltycol) etleed ved from an

unsat gr atxmoﬁ.eel ml Ksep%aeegw&%ye&ﬂeergeﬁefgﬂﬂfoﬁm(aal)_» represented by the
gener al (1) whérein Y repr esents an al kenyl group

cont ai ni ﬁé)?@ ?)O‘RB car Hg& atoms the m R10 groups are the sanme or different
-and each R10 re@em&nﬂsraprexgwﬁi;drera&kgnphpgmpt gbntanthdl 2 tto 18 car bon

atons andy g, f[rgoﬁ‘ grﬁﬁ%éaQQ t&ogld'llﬁr%%ggso heés S@L Lhe Pf(é’eel'le%z\fl ene group

and represen con uen unit (1) derived
froman apss&eghaR’@d raprReet oA |oe<yaékmlm@r¥9ﬂp(59nmm vherein the

constiipt ueddt 18Nkhsbdd )atane, (R? )regaégen@é:%pwa&:ro&@ﬁ N loesg than 1% by mass
relative,to all . constituent,units bl:t ?@ r(-';laSt't ent uniit_(Jl) accounts
I“&t rve~?

for not HYSFECERRH 55 SOBE?U&R‘J R PEBRsERY A units and,
25 wher einmehe podimiem Q8mpersohmabesabltyteacogfadkyleoe gpalpyoxyal kyl ene

group- a u iNn rrer 2. A cenent adm xture
conpri si %dggép%yé&) %Eggﬁﬂﬁgﬁ% ' Q:o %by %fgr and a polyner (B2), as

essential cons®?d LPerﬂoé‘-Stht‘éeli“ét‘ilbltof(Iﬂél 9%1” om gnpol| yner (B2) bet ween
1 t01%9/ hsaeuittdy maeTarpbeyeid ddiel pehyner (2)anids a pol ymer conpri sing,

as wherein the constituent units (I’) and (II) each .
accounts for not less than 1% by mass relative to all
constituent units but the constituent unit (I’) accounts
for not more than 50 moléfpercent relative to all

20 constituent units and
wherein the polymer (B3) is a polymer comprising a
constituent unit (IV) derived from a (poly)alkylene glycol
mono (meth)acrylic acid ester monomer (d) represented by the
general formula (3):

R R
—(CH—Q)—
COO(R®0);—R®

(3)

25
wherein R® and R® are the same or different and each
represents a hydrogen atom or a methyl group, the p R0
groups are the same or different and each R°0 represent an .




essential constituent units, a constituent unit (l1') 35 derbgglgr égm an
unsaturated (poly)al kyl ene gl ycol ether 20 July 2006 WO 0% 87‘2
PCT/ JP02/ 05144 123 nononer (a2) represented by the general fornula (2):

YO( R10)wiB%24%82sWherein Y represents an al kenyl groupp 449 2 to 8
carbon atons, the n RLO groups are the sane or differgﬁ@o% and each R O

represents an oxyal kyl ene group containing 2 to 18 carbon atons, R2
represents a hydrogen atom or a hyxréocarbon group containing 1 to 30
carbon atonms and n is a nean addition nunber of noles of the oxyal kyl ene

group andr sents anunbr of 1 10 a c stltuent unlt (rr)
Qertved FPURIRY RS AR SRR baE HPcCAEheP dher b (B Snd a
const i t uemdanuiddit{oh IDunder wédméresnceh thresakya bt glerreogocew and/| i ¢ est er

nonomer ({%p \r%%?lrcﬁieg ‘Hﬁ’&o%?/; tygrgodml ?’a g kS rkprgg‘%l%tsa nd (111) 15 each

accounts y mass relative constituent units
but the JBif¥OIEReAtORME A YrageRAl Irover CABEAIHINY tthaR ¥9 nol e percent
rel atisve drknl ate@gstituent units and the sum of the proportions of the

tituent units (1| NN ter.than. the 20 t f th
Const tuoni unPba(t ST EHE kot § oS "SBELYe Gl efn Phe' pol yrer (B2) s

an oxyal Kylssitairgtedpronrcanhoikydky addkid ewaogeoupe) and car boxyl
group-containing polynmer. 25 3. The cenent adm xture according to Claim 2,

wherein the constl t uent un| t (Il1) derived froman unsaturated
nmonocar boxyl i c2aci & £8PgRt rﬁ‘ﬁi%’f‘éfdr&?oq‘%“asm&onstl tuent unit (1V) derived

fromm ( pol y) altwlp@@m;dx;scohamaﬂy norelyRebl) aeByldmd acpdlgséer nononer (d)

repr esent eral 3). 0 96823
PCT/ JP02/ 144 %2§S§Q§Q1J]O(§(?E’%% (l§)%l g%ié’ @%%%1%@ 4?%$e t he .sane or
di f f er enttcam@loaen (Béprisdaieen & by RAYFen tat éﬁh bY rasfet hyl group, the p R50

‘groups are theygapeiRredl khe @i— 9:(!41 %@CB Bé@yrﬁéprc%?r@@&sﬁﬁg5 fxyal kyl ene
group containing.2 to 18 car an, ag‘g s)l on nunber of
nol es of ‘?sﬁé"“&%g‘él &9?%‘?1’&%8% %I' ar&ﬂné;§éml§n Wb f 1 to 500, and R6

. repr eentde @ vely dirogesn alrsatarabedy tadoa midylgneugl wmit atktheng 1 to 30
monomer (a2) represented by the general formula (2):
YO (R'0)} 1R (2) |
wherein Y represents an alkenyl group containing 2 to 8
carbon atoms, the n R'O gfoups are the same or different

20 and each RO represents an oxyalkylene group containing 2
to 18 carbon atoms, R® represents a hydrogen atom or a
hydrocarbon group containing 1 to 30 carbon atoms and n is
a mean addition number of moles of the oxyalkylene group
and represents a number of 1 to 500,

25 and a constituent unit (II} derived from an
unsaturated monocarboxylic acid monomer (b},

wherein the constituent units (I') and (II} each

accounts for not less than 1% by mass relative to all
constituent units but the constituent unit (I’} accounts

30 for not more than 50 mole percent relative to all
constituent units,

wherein the polymer (B4) is a polymer comprising a

constituent unit {(J¥’) derived from an unsaturated
(polylalkylene glycol ether monomer (a2) represented by the

35 general formula (2) and a constituent unit (V) derived from




carbon atons, 10 or a constituent unit (VlI) derived from aﬁpﬁd{ ngi C
unsat ur at ed nonocar boxylic acid ester nononer (f) represe Hy% he
general formula (4): R R$ (CH-C COO RO (4) wherein R7 and R8 are the

sanme orywgighfegant and each represents a hydrogen at Og?c‘)ﬂ'i?o?/oﬁﬁ hyl group and
RO 15represents a hydrocarbon group containing 1 to carbon atons. 4. A

cenent adm xture conprising 20two polyners, nanely a polynmer (A3) and a

pol ymer (B3), as essential constitue®s in a ratio of polyner (A3) 20 July
2006 WD 02/096823 PCT/JP02/ 05144 125 to polynmer (B3) between 1 to 99/99 to
1% by mass, wherein_ t [

e,.polynmer (A3) is a polyner conprising, as essential
const i t uetit q?ﬁiaf:gffaﬁe@cﬂfé:ﬁr Héﬁ}l%n%"il F“O}‘C’mﬁérﬁ)ed from an unsat urat ed
(pol y) al kyl ene gl ycol ether 5 nononer (a2) represented by the general
formula (2): A R0 Q]E@ Ln nr.ese nyl group
contai ning 2 tg' 8¥‘c)§r ont( gdén\én%?h?hec%mﬁ%rﬁ%og%é xgélﬁeﬁg’sarre or different
and each RI®1l¥epr Babyer dff) orpdl kypaiiaeyr dBp) comt #issiengial 10 to 18 carbon
at oms 5 RdrRHiesents #n hydaedsnoAtpialerd (Ghy€s a&ARRRR geoHP containing 1

to 30 carbgn ato an i an additi on nunber of noles of the
oxyal kyl é??gcwgelegugst%né;g)}é’p%sg%{%yd“arﬁﬁmer of 1 to 500, and a constituent
unit (11) deri vkdréimrmhanpolfnemsiBir disednnoxgddieryl ox aci d nononer (b)

and V\herl_ecjlr}orxl}glg?péﬁé tg%ﬂ&—”?ﬁésca(ﬂﬁc)x ugﬁ%"("%ﬁ@a‘%qn% ounts for not |ess

than 1% by rmasS refative to al const ut the constituent unit
(1') accdt¥®eri 8idnot nore than 50 nole percent relative to all 20

constjjot uent un:ths m@mme_r(eb nid he gealyeer coBsidingg BS! ¥8Rdnta@pri sing a
Tono( et RS ER b ot et B CHBHONE T bt bee e By (FE® Fener al
fornul a (BisatuFakad RGO ELkEDRID yrRs e2Bef NomirereilaZR3 and R4 are the
sane or didfriseRted@Ndy 88ehgeneral formula (2):
YO (R'0) nR? (2)
.15. wherein Y represents an alkenyl group containing 2 to 8
carbon atoms, the n R'0 groups are the same or different
and each R'O represents an oxyalkylene group containing 2
to 18 carbon atoms, R® represents a hydrogen atom or a
hydrocarbon group containing 1 to 30 carbon atoms and n is
.20 the mean addition number of moles of the oxyalkylene group
and represents a number of 1 to 500,
and a constituent unit (III) derived from an unsaturated
monocarboxylic acid ester monomer (c},
wherein the constituent units {(I’) and (III) each
25 accounts for not less than 1% by mass relative to all
constituent units but the constituent unit (I’) accounts
for not more than 50 mole percent relative to all
constituent units.

30 7. The cement admixture according to Claim 6,
wherein the number of milliequivalents of carboxyl
groups contained in each gram of the polymer (G) as
determined on the unneutralized basis is 0 to 0.8 meg/q.

35 8. The cement admixture according to Claim 6 or 7,




represents a hydrogen atom or a nethyl group, the p R50 g&&t}g;@g t he
sane or different and each R50 represent an 20 July 2006 i 82

PCT/ JP02/ 05144 126 oxyal kyl ene group containing 2 to 18 carbon atons, p is
a nea QN nunber of noles of the oxyal kyl ene represents a
nunber r\g?q%bié%ﬁwo and R6 represents a hydrogen atom or aﬁﬂ‘g}dr ocar bon
group containing 1 to 30 5 carbon atons, and a constituent unit (I11)
derived froman unsaturated nonocamhoxylic acid nonomer (b). 5. A cenent
adm xture conprising 10 two polyners, nanely a polyner (A3) and a pol yner
(B4), as essential constituents in a ratio_of polyner (A3) to polyner (B4)
bet ween 1 to "0®L§INt bhe BPHWMeEsBShWht & E’Otlbi@ebdF%}TFﬁ,irlS(‘-AS) #8 a pol yner
gonprl 3! ][@seaslaesaﬁmﬂmhegenﬁﬁsltﬁs;elraL CPﬂBtﬁtlfe%ltC;ﬁﬂitL foent unit (I(' ))15
erived from an pnsat urat a en co er . nononer (a2

repr esent 8515'5 I[Qeane(rpg‘li P%?M%Pe( ﬁ?coﬁc%ﬁ}j/ﬁ RS ST Y hike i

r epr esentestan ablk@wi (g oppreserdian by Rheogdhemdr fommal onE3) the n R10
groups are the sanme or different 20 and each R O represents an oxyal kyl ene
group containing 2 to 18 carbon atoms, R2 represents a hydrogen atomor a
hydr ocar bon gr ,Dpp containing 1 to 30 carbon atons and nis a nmean addition
nunber of nol & ofI{%e oxyal kyl ene group and represents a nunber of 1 to
500, 25 and a onstltuent unit (I1) derhyfd froman wunsaturated

nonocar box;d_l.g; )yannomer (b), wherel he constituent units (1') and
(I'l') each acctounts not Iess than 1% by mass relative to all
constituent units iﬁ5F}E§ nst ent unit (I') accounts 30 for not nore
than 50 nol e perce J all constituent units, wherein the
polymer (B4) is a polyner corrprlsi ng a constituent unit (1') derived from
an ungaturated (poly)alkylene glycol ether nonomer (a2) represented by the

35 gd f 20 July 2006
V0 02/ 0oabS s bEr) 5A0%) BoHEs 158 Skt (AL i Bkl el ISRkl | 0ei d nomomer
(e). 6. A’e@éﬁéﬁvt%mnhmpgezaomms%@ pgbhpb| ghesis, thaapeRP a pol yner (G

and a polgtibs( Bbd ,t1as seaeeBti al £ foreois hhl USsHS B!50 Bepddentobnpol yner (G
to poly 99/ 99 t g%lbga V\/nerel n. the polymer (B5)

is an oxféﬁy%g?gﬁ%n%rgroﬁgl §8Q§3+W%r?e Pﬁlﬁkyﬁ’ Jg?cﬁjp cont ai ni ng

mean addition number of moles of the oxyalkylene group and
represents a number of 1 to 500 and R® represents a
hydrogen atom or a hydrocarbon group containing 1 to 30
carbon atoms, '
and a constituent unit (II)derived from an
15 unsaturated monocarboxylic acid monomer (b).

9. The cement admixture according to Claim 6 or 7,
wherein the polymer (B5) is a polymer comprising, as
essential constituent units, the constituent unit (I')

" 20  derived from an unsaturated (poly)alkylene glycol ether
monomer (a2) represented by the general formula (2) and a
constituent unit (V) derived from an unsaturated
dicarboxylic acid monomer (e).

25 10. The cement admixture according to any of Claims
6 to 9,
whérein the constituent unit (ITII) derived from an
unsaturated monocarboxylic acid ester monomer (c) is a




pol ymer and 10 the polyner (G is a polyner conprising, as-gs§ og!
constituent units, a constituent unit (lI') derived froman unsaturated
(poly)al kyl ene egcoI ‘et her nononer (a2) represented by the general formula
(2): YO(RIOR2 (2) 15 wherein Y represents an al kenyl group containing 2
to 8 carbon atons, the n RLO groups are the sanme or different and each
R10 represents an oxyalkylene group contzi ning 2 to 18 carbon atons, R2
represents a hydrogen atomor a hydrocarbon group containing 1 to 30
carbon atons ang nis 20 the nean addition nunber of noles of the

oxyal kyl ene“GPabptusRE Yapk ebERk derinathdiraf 4 (tpm)]@()@,ll@ﬂdna gDyss1 t uent
unit (111) denbvedthfaoraniansaidr ylj.c a nonomer
(c), wherelgn g hggg %lt%e %e#n|t§§§63¥ dHﬁ% II eégha gnggéﬁﬁﬂqg for not
| ess than 1%'D B &Y Vet i & Y spdobigentnsadivratiedt the constituent

unit (1) amomua&sboﬁpllﬁoacimr@ﬁéla%oi%rd@ e(ﬂﬁierr“e%’ilese‘?lltﬁh&ﬂg El‘i’%a' !

constltqgntg %% - Thg cenent adm xture according to
wherein the nu ? H¥+?| %ﬁnvalents of carboxyl groups contained in each

gram of the polyner (G as determned on the unneutralized basis is 0 to
0.8 neq/g. 35 8. The cenent adm xture according to Claim6 or 7, 20 July

conprising, as es tiatv constituent units, a constituent unit (I1V)

- 2006 WO 02/0968235EEHYJ @2/ 05144 128 wherein the polyner (B5) is a polymer

PNV

derived froma (pol )alkilene gl ycol nDno(TEgg)acryllc acid ester nononer
(d) represent ed—by(E Fe—eg@heral fornula (3) (CH-C COO(R50)p R6 (3)

5 wherein R3 and R4 are the sane or different and each represents a

hydrogen atom or a met hy, Qupﬂiﬁhe p R50 groups are the sane or

di fferent and each R50 réprésent "an oxyal kyl ene group containing 2 to 18

carbon atoms, p is a 10 nean addition nunber of noles of the oxyal kyl ene

group and represents a nunber of 1 to 500 and R6 represents a hydrogen
1 to 30 carbon atons, and a

atomor a f rhen_group cont |n|n

constltuenp%%nlgg ?I)%ﬂg ged“?% = Tika f5°6n§éﬁ@ﬁéﬁ@& rosoeachoxyl i ¢ acid
nonomner- (bFEPQESEhescenhwdradanxhﬂbﬂ @ﬁc&rﬂéagylogg$§bn£§do§97 wher ei n
the p0|yne%eg§ég35§5 apﬂb&ggcar ”Rrégéﬁg contalnlng 1 to 30 carbon

10 atoms,

11. The cement admixture according to any of
Claims 1 to 10 compriéing 1 to 50% by weight of
a non—polymerizaﬁle {poly)alkylene glycol (P) not
containing an alkenyl group relative to polymer (A) or
15 polymer (B).
12. The cement admixture according to Claim 1
comprising 0.5 to 100% by weight of
20 ' the unsaturated (poly)alkylene glycol ether monomer
(al) relative tb the polymer.

13, The cement admixture according to any of Claims
2 to 11 comprising

| the unsaturated (poly)alkylene glycol ether monomer
25 (a2).

14. A cement composition comprising,
as essential constituents, the cement admixture




essential constituent units, the constituent unit (1') Zogggeri \éﬁ% from an
unsaturated (poly)al kyl ene gl ycol ether nononmer (a2) repr ¥ gy t he
general formula (2) and a constituent unit (V) derived from an unsaturated
di carb j i d mononer (e). 25 10. The cenent adm ording to any
of C aioﬁn@ldz}é%?% 9, wherein the constituent unit (II r])pé@gl?(’?@%ggf rom an
unsat ur at ed nonocar boxylic acid ester nononer (c) is a 20 July 2006 129
constituent unit (1V) derived fromsye(poly)al kyl ene glycol nono (neth)
acrylic acid ester nononer (d) or a constituent wunit (VI) derived froma
hydr ophobi ¢ unsat urat ed nonocarboxylic acid ester nmononer (f) represented
by the Rafoxdiny torand #I(4}aimy R&o (8H c@erBOBNROWaherein R7 and RB are
the sane or different and each represents a hydrogen atom or a nethyl
~group and R9 represents a hydrocarbon group containing 1 to 30 carbon 10
atons. 11. The cenent adm xture according to any of Cains 1 to 10
conprising 1 to 50% by wei ght of a non-pol ynerizable (poly)al kyl ene gl ycol
(P) not 15 20 containing an al kenyl group relative to polynmer (A) or
polymer (B). 12. The cenent adm xture according to Claim1l conprising 0.5
to 100% by wei ght of the unsaturated (poly)al kylene glycol ether nononer
(al) relative to the polyner. 13. The cenent adm xture according to any of
Claims 2 to 11 conprising the unsaturated (poly)alkylene glycol ether
nmononer 25 .(a2). 14. A cenment conposition conprising, as essenti al
constituents, the cenent adm xture 20 July 2006 WO 02/096823 PCT/ JP02/ 05144
130 according to any of Clains % to 13, cenent and water.




