; e3en;) n8 , ( 6( T) w4 CEMENT ADM XTURE AND CEMENT COVPQCSI TI ON
TECHNI CAL FI ELD The present invention relates to a cene Tt “a
cenment adm xture and a cenent conposition. Mre parti cuﬂm\\mmm\‘m“mu ates to
a cenent additive showi ng antifoam ng properties, a cenent q@g&;ture
conprising said cenent additive, a cenenty adm xture conpri Sty a

wat er sol ubl e pol yner and an antifoam ng agent, a cenent adm xture
conprising a water-sol uble polynmer and water, and a ceqmmmmmmmHMﬂmmion
conprising such cenment adm xture, cenent and water. BA Cenent
conpositions give concrete and ot her hardeni ng products execeltent in
strength and durability and, therefore, are used widely in such fields of
application as outer WAMENToADMIXITHREGANGhCEMENT tGMROSBITEIN uct ures. Such
cenment conpositions generally contains a cenent adm xture so that the air
entraining properties and fluidity thereof may be enhanced, In recent
years, the inportance of cenent aﬁﬁﬂ%%ﬂﬁ@élﬁ1 Ifeen recogni zed and a numnber

of technol ogi cal Tﬂéo%é@é?s@_ﬂ% havenkeen FedateEhe L eminaftimaddie wlays a
role in securlng thgp_lgldlt¥ SPd wor kabhi lity of, a cement conposition by
fspepd P

exhi bi ti ng FE%¢ rhYL&b ¢ EFBRT SPMRNS Mttt cBREént in the cenent
conposi ti onpastiedliaedy,i dtr ealliazierg tiomar @egr@it saddi tdivreaiHdawinhagnd

strength ow,hg. r ucti.on and in provigdi.ng a good cenent .
conposi ti o%%&#@@%ﬁn@%%?g &FSi b ﬁe)’}‘eﬁ‘& aﬁf&ﬁﬁi%geg VPP 59 1521 %e
recent conccementndddityyveit ai sesendngldnickdearedecbndEts iconcr etatest+ uct ur es
have i nprov bj L n t.en " r.di r i of the unit
wat er y 2§§%%?%§tb?%§§8%ggﬁac8§p§§?ﬁ€§%§¥4§:ﬁﬁﬁﬁﬁ{?ﬁg%%%an subject. In
parti cul ar, a@midEgsengaper isingoky vatigaxypiolakds dolemait alidpertsant saidive
been i nvestjgatREnsi B@ﬁﬁﬁb%%n"‘@bﬁbﬂi@i‘ﬁ@ R drAld e g abhdad ned with
themas conpared with t % conventional cenent dispersants of naphthal ene
and the |ikESMGHE B8 BAT&Hch a pol ycarboxylic acid-based cenent di spersant
can lead to increase in air entraining properties and in bubble size. Thus,
for inproving the freeze-thaw resi s of entrainnment of mnute
bubbl es of good quality, it is usé%ééﬁgg%ﬁ%Pna ?on with an air-entraining
(AE) agent. Howevéement tempodi&hbask gwivieh comeredrebiars aidewfhagdening

pol ycar boxybi-6qactd eQPBNL <HitSRAr 32Mendteh ahARAGENN ithataidle amount of
air entrained g;%gre55|velﬁélncreases as concrete kneadi'ng 1 s continued and

this nmakes Fge Feul reolgptalAdehy dosisned ddidikst @ 5& Gptige as
cogve_nti onﬁd)uaei:i %aamsngfagamuai_a@@dial&}@e@(iceﬂ‘ift%_fdﬂu@li s HRraedd | y |
reduci ng t unt of alLr_entralne ut, I thi s case, too, cantlnue
nendi ng al oG8 PRueRh, Shiegp 15 2PN, aRferad b 4RIt Dol vely. 1
vi ew of theadmixttueewspkébaki the atixi endivefindmd puoppedd ias @rtd f oani ng
agent | ust Pih%i%g ehggleg@, ﬁap%%t €n %‘flvc_etcher?floigcehq: Leahequithed that an
anti foam ng, agent be added in the production of concrete’ In the United
States, in PAPPrEarae, ofhecngstt pdpigtuagsaRaggdaen FecaErized ad £

measure to geRBeM B tBenRbOBLEEE 1aAnsioRNE thioe® HeeZ i rithddawrng and,
furthernore, the ingrease in_the anount of air entrained is a serious

or obl em si rEERRAE ARG FETEORLPNGE O oG PRriTEt Q1 ¢ Wi ik e

t ransport at wonkalSUMMARYo OF a THEmE NVENORON slitt iioh dry abyhedii tafng hiet pr esent

i nvention j ew_nf 1t e- t i, one t at e, of art.,.to provide a
cenent add?§?€%é€ﬁ¥%§ %g%%ég§n§g%§cW§§§et%%1;%}%ﬂnﬁﬂ1t%#¥:£g %ﬂﬁlcan t hus
st abl y mai ncaient heompoahtiofh aisr reducaidaed nevesal iR nghdmpraveanant ofin
kneadi ng i sqprobonged hAat BErBRAUHCHLAROT L GIRAL GRRRKI i hg A urt her
object is to provide a cenment adm xture "having such air entrailning
properties RREVhainfigaadAPghcragat srmpesdiiiodd ity edpddiad as well as a
cenment CO”D@§fbéggi?hMitbengQUEﬁﬁn?Hn h%ﬁ?ﬂiﬂ%ﬁﬁikgatlons fopcern{ng . q
vari ous cenent additjves and cenent adm xtures, e present inventors foun
that a cenment addf®i ¥RehESFRYCaceRERPES 18AMFETYre Mudtt HFORH Yunder goes
hydrol ysi s d@dﬁﬁdﬁhk?hhﬁeccgadbtbo@tr&la,(ﬂ:utr:él:bs r?du _tiintxﬁ:oamc;lc fdanabig ity
properties w e se tine can sta show its.antifoam ng _capacity
thiTe provertiingtEgaaBRari Ster hiiaf T araruteioh o' Fhechhirore oang

mai nt ai ni ng uni form di spersion with the | apse of tine. Such a cenent
additive can suitably be used as an antifoam ng agent having controlled

rel ease in cement conpositions, The preferred controlled rel ease
antifoam ng agent, for exanple, has a structure having both a hydrophobic
group and a hydrophilic group, such as carboxyl, with the hydrophilic group
bei ng bound through an ester bond or an am de bond, and, as such, renains
to be hydrophilic before hydrolysis due to the hydrophilic group but
beconmes hydrophobic as the ester bond or am de bond noiety is cleaved with
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Referring to the above general fornula (1), Rl is a hydrocarbon group
containing 1 to 30 carbon atons, preferably 2 to 30 carbon atons, nore
preferably 9 to 30 carbon atons, still nore preferably 6 to 22 carbon
atons, especially preferably 8 to 22 carbon atons. It is nost preferably a
hydr ocar bon group containing 10 to 18 cambon atons. Particularly preferred
anong hydrocarbon groups are straight or branched al kyl and al kenyl
groups. The nunber of carbon atons in the oxyal kyl ene group R20 is
appropri at etgnend 18, cpmehér abimpo? ittd ofys Ny e efrerialpgr2anto gubject.
Furt her nor ey (R2 f oxy ne
groups) and angg§§gFE&Feﬁe ?é&gg)%gﬁ%%gfnln 9¥¥%§¥§§¥k;iffﬁh g 5%£Qﬂ€
preferably 6isﬁﬁr§R?§Sh?B§ﬁebgﬁ®up@WeémdqataﬂQ&ﬂﬂqﬂehKQEFIRWEﬁenontaln|ng
3 to 8 car bQQdéE9H§1 rge%spe%eb%b'axet% R QA M&Q%@r@&{?ﬁar@@qﬂ?{h

oxyal kyl ene_groups) containing 3 or carbon atons. In this case

noi ety - ( R2bRAt GRE¥ERREORBANCEMERF é}d@mr@@rﬁr%mktn@&ﬁmbﬁm ond vidhor

nore al kyl emgkem densPess ess sichhg gwgea&banwﬁd %@tlld%asfefap JERde tof
addi ti on, aéthe addi ti on e two or nDre al ky] ene oxi de

speci es sel F88r§?8ﬁ1Sﬁﬁngeégh§Peﬁ§9&QQﬁ? By Gy HE BRI but yl ene

oxi de, st yrpﬂepextdesaaddt Iilﬁ bubblréaxem .anyhast, rfaamddmp&dﬁiltdgort,hebl ock
addi tion, n St o, cAases ere two
or nore oxyafgg%g g%!r”og lt%hes ars En'er?l VO \?/ber}g in éﬁl I;(;t\e/e gfind”fl:‘,\é(;n t hose
cases are pbebbleedofngwhdcnuaﬂetabkoquqyuaﬁﬁrxqqumhmm&tingm;th am the

gener al forgykae%g EﬁlggquEgoa%@anyethylene group block, which is in
turn bound to a gg I"ene groups containing 3 or nore carbon

atons. The aver ag}éowavar, nifbés A Sraxlaicls or tof thee cowRiingd are @owps) in

t he above- ngslye8eHog9NeEakhiar Efléh@n(tl):llls%ea:%drfﬁ%gﬁi A A tay&00, that
preferably %Qto 200 refera to 100, still mor erably 5

D0 par i ouPaF GRARBE PGP TS ST L A6 her S AT S Y T CERARS 19 t he
pr esent specbﬁtcatéohneauenqvesagenMﬂhweduuﬁdﬂthﬁsemkkéS(mtrﬁﬁﬂEnddmtnean
val ue of SraEEH'Qgr%HQ d@g‘.%&%do%o rtel?:% %1%‘} mqfr{‘“ %%d c%%’ﬁ't‘io ,Qup in

each nol e of onée an e sane re ynmer - cons ituti ng
r epeat i ng uim’ltsfoménqbéGQTl@émﬁéi@ndn@A)ed §frfreéiftelr‘%€bllyl atezmmwdly 8

represent edr@au&bﬁgf ehleomneqngea%r allrf Qa8 e Rl O ot d;&se, too,
(C%Fba~-co~- cin r.mul a resents a IkyI or alke group

t
each cont ai ﬁ? gipued gﬁeé rlﬁgnagnl@ﬁ’ﬁ %gleaﬁé“od‘ré'a g S 1%R/erage
nol ar nurrbetnef:eaddl prograsdively .nuherigat iosf yumag drhes irad &tdﬂf‘EﬂJ]le¢}(,p +

g) < 300 angd,_0 nd I

| east one chb%§y§ géﬁguiF #o a%?o&% gp%ﬁfiéﬁ}?gﬁ 5§:qéﬁﬁprrlng to the
above generalaf:bnqucgn(zz)ateeangﬂllertélemfme(,czmms mwmltzﬂmt ot de
(C3H60) OCCHﬁtiEoéﬁﬁnGDQSeHE B@n%@e@d(éb rf LR pt?c'&ﬁi%tai% tdOnHcaldernating

addition, for instance and the nolar number p of ad ition of ethyl ene oxide
and the nol B¢ RbfbERigeds Sﬁé&?ﬁvoﬁnopaﬁrtdﬁ%% dhaietidtiammy as’hﬁ%fy
the rel ati ofagé@n€ (P &s8pn€id@0asner acpisefres a:bﬂ y:cﬁae< vhpthf tthe ior?&ﬁlexﬁél I I

nore preferabl + 100, further,

50, “part1 cuRBHF YRR, SBPaEtyea BY pr TG ety e (7
< 90, as welhcasabheinekhti amo2nt @f<aldl. éﬁﬁranned)xﬁ d heemiohes nunber p
of additio y o] t | on of
the al kyl orBr ORf Hs CoEPo abry At fo Fon ARty B s Fefll WEN C
0.8, nore ptym@ranyng Branpppptatqpn< 0.7, still nore preferably 0.35 <
p/(p +q) <0.7. In the above conpound (A), R3 in the above general fornula
(1) is preferably a dicarboxylic acid residue. The dicarboxylic acid

resi due means a group havi ng FMAREL AF eTHBMENKENG LGNt er renpval of one of

the two carboxyl groupsaffoBjdceabhoxvlel @ ragieht Jusiedtdrs iR arabiiewpne
representedo?y the follown formula (3) or the f ol mnng enera

ener al

formula (4)¢ OVEFPEBg %Pe@ $tptep oo 1o £50Y
L _orrr}JI ae, Yéd?mdlva ®BEBhr epuessNhd an@g@awmatmm alcrmmp }kﬁﬁ&[ﬁtr retdl , a

ivalent netal, anmoniumor_a,.protonated o c_.am.ne ref.er
embodi nent s€3F Fﬁgsaﬁbé‘g]lé'of‘?ﬁ& 5&18a) a?r@mqqﬂq: %ﬁrﬁ)’ir entyatiy eﬁ‘%
resulting froman al koxy(pol y)al kyl ene glycol produced by addition of lto
300 nol es of an al kyl ene oxides) to an al cohol having a hydrocarbon group
containing 1 to 30 carbon atonms and a conmpound having two or nore carboxyl
groups by ester bonding wth at | east one carboxyl group retained, (2)
conpounds derived from such an al koxy(poly)al kyl ene gl ycol as nentioned
above and a conpound havi ng a carboxyl groups) and a sul fonyl groups) by
ester bonding with at | east one sulfonyl group retained, (3) conpounds
derlved fron1an aIkoxy(poly)oxyalkyleneanlne ternlnated |n a hydrocarbon
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16 As for the nethods of neasuring the above-nentioned kaolin turbidity and
cloud point, the follow ng nethods, for instance, are suitably used. That
the antifoam ng agent in question has antifoam ng properties in salt water
can be confirnmed by the above-nentioned foam ng test. (Kaolin turbidity
measur enment net hod) The sanple (antifoanigng agent) is placed in a square
cell with a thickness of 10 mmand the turbidity (kaolin turbidity: ng/L)
is nmeasured using a turbidineter (NEC Corporation nodel NDH2000

(trademar k)yhehnthasesmehere khbadsagphie WidaIGRRS sapafd i®rodmdhidlecf apse

of time, it _is stirred and, after_a ta'glng Egnn eneity, the npasurenent is
carried out SWERFnCBPRPAGLEES (P o Hrt Bht ORdESlr éfed® PEHOYIRE @) A 0.5%
by wei ght agement addixbusel hbvdhgokulche adt idrard ingli regantopsript epasiwd. (2)

The 0. 50 by, weight _a u iumm solution of .the antifoam ng agent_as

pr epar ed ash%g%gaoﬁea¥§§038g§§dggl ffe%sﬁﬁggﬁﬁ?%nF%P%ﬁﬁ %%ﬂﬁ?fgn%st%e
tenperaturecamenhichmphe;aqoeous medi um sol ution begins to become cloudy is
recorded as the ctoughBokBhysINGcARAKE ANLIEAATAL AFRNT dRle it 410!
particularly restricte ut may be any of those “conpounds capabl e of

reduci ng t héakaduft CeRebibBHEs tivegqascuseysing iashslxPirg2r dbh g, PreveNer

the oxyal kyi{gpenestsf e8thRItageNh CBhLndNHRSi XMAIdeH 818 ANthdRAFANg agent
(B-2) which is nentione . .for instance, Is to be contained. In this

d. bel ow, .

case, it isSEFB?EPF%dSPﬁQttPﬁé éﬁtPPS&ﬁ%%?%ﬂﬁMﬁrq%ﬁs%%‘85#%65&%@%1?%e
?)éygl) kyl enecendli t ek ngnagenﬁs( foh%]'Lbalt@/ @mt(l?ﬁtﬁxﬂ(j}ﬁgﬁﬁﬂ:@élitfp@ﬁn;rﬂgtlagent

- or copprise one ar both of these as,mmin,constituent(s). e _above
oxyalkylenegg t??gaﬁiﬂ gé@ﬁtCf@-ffaﬁiyrg&F@%éﬁﬁaﬁQﬁfﬁhﬂp*QﬁI%ﬁﬁ?ﬁﬂ ner a
formul a (5)whilé7preyv4nTiBgREBsBsimtibn iim tded f ovalidm, Riclands Rnare the
same or dif nd ch.t : 0 : ; a
aroup cont a7 g a5 10¢ o2 03 Hat FERTATANS oA MARPHERIIAR (AW LR A0%
different apf ’éh@ﬁ-re’iﬁ@sefht@eléﬁnﬁx?é@k?F@ﬁecgfloﬁp\l@@%ﬂé’l Mengsed @si@n

car bloE ?tOrrémtlfb@]ﬂiﬁ@eHbéntthﬁa@‘i%@agz%n@lo@rle'HJVEQ_BJIeéHe addi ddpam of the
oxyal kyl ene

roups) .and is,a nunber of 1 to 30 T represents -, -COz-,
O P BREE 1 iR epr Hoe e B P e cGBR tEP L o0y TS AGe i TP
hydr ogen atagentn i $ot. ekamphe, gaaer al sfraumterd HaviRy isoteh hydr ogen at om or
a hydrocar nt.alni.n o] k t pr y 0, ,
nor e prefe?@g?géﬁﬂggggo?98pk|%“éo%ehg%%%@?ﬁ%ﬂﬁ?éggggﬁzfsggégg%é?%§g°x§9'
preferably With ke hydrophéflérabkpub0bed nos hranisbritatwmsh Fnongtehe

hydrocar bon,gr9ups. afit hak 8Bt LBhADT aReNed Aldin andal kenW o goups are
partlcularg% preferred. The nunb carbon atons 1 n the oxyal kyl ene group

rred. The er of
R50 is adeqt¥tePphslie Bgfoppehufgpilysi st AU Yrortdgrivfdiom il c tgroup
Further, theutobetymesREQHrophsbpreher abley egrosrthdioinamxyetihynsene

groups) and_an_pxyal kyl ene groups) .contai nin t.o 18 carbon atons,

particul ar Ilﬁob?g?’e%gb y oot © nwégg‘ettg‘f?l teLﬁ‘é)sg(fr g’u%st)l“éenduéns b%/avl'?(‘iﬁrene

groups) convhiohngs3albal8ivar bontheaeby mxgirgyrsefaarablgamnfnamoxyet hitene

groups) and an Oxiﬁ‘\?ﬂ.‘ﬂéafPetHEOEH?EnEBQEa'fE'r%Q: Bai® 4 HRAMDUY Ao ) thi s

case, the mojety -(R50)t- has a formresulting fromaddition of two or nore

al kyl ene oxthe %@@‘éi EBat| g cREepleddid xpe@ A Iching e waRr ofobdi ¢ i on

of the oxyabkyigee 9APURAA Bnt RAtheoaieuldddit fEMmpaddid i on Wisd o1 Or

nor e alkylege oxi de speci es sel.ected fron1annn%ﬂg}2gl%g§EOX|de, fropylene

oxi de, but yFRn&*BXPaE, Vat§raneduciad SARANEY | fy AHRPDI Y random

aﬂdi tion, bd:@ﬁkramld'théloEmiouhtabtfeaﬁat iehd raddidd .on Thiayr, g:h&_tyali@@.lilzmad:ases
ere two o re, oxya ne_grou peci re involved in 18 t

addi tion. (FPRE BrreRreletnaptPRERIIEE, o e At il Bhs) be

bound to anawmstythbytentebkotkenko€haire puopdid bhaaiedted b deiglof

oxyal kyl en p s Al Ni . ecar s, of £ such

oxyalkylengwgégyfggﬁggéﬁg E%ga?é?%)ggﬁh§%%5ﬁ§$”§£ neﬁffgﬁgﬁggﬁg oI%%mﬁng

speci es, andirheBbraapebebasmdisitadingdors tessiyowitdrarbfatemimhy be used

combi nedly. ;£ EpLYLEXY th¥henahBaht) Xy BLOPYRRE |t e defrty/ oty from

nmonohydric or dihydric alcohols containing 1 to 30 carbon atons;

pol yoxyal kykepediBgchsaBrepengpex et ffiee ReQsIGHIeN stlopsaesit adduct s;

(pol y) oxyal kyl ene al kyl ethers such as diethyl ene glycol heptyl ether,

pol yoxyet hyl ene ol eyl ether, polyoxypropyl ene butyl ether,

pol yoxyet hyl ene- pol yoxypr opyl ene- 2- et hyl hexyl ether, and

oxyet hyl ene- oxypr opyl ene adducts derived from hi gher al cohols containing 12

to 14 carbon atons; (poly)oxyal kylene (al kyl)aryl ethers such as

pol yoxypropyl ene phenyl ether and pol yoxyet hyl ene nonyl phenyl et her;

acetylene ethers resulting fromaddition polynerization of an al kyl ene

oxi des) onto an acetyl ene al cohol such as
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25 The proportion of the nolar nunber a of addition of ethylene oxide
relative to the total nolar nunmber (u + v) of addition of al kylene oxides
preferably satisfies the relation 0.2 < u/(u + v) < 0.8, nore preferably
0.3 <u/(u+v) <0.7, still nore preferably 0.35 < u/(u +v) <O0.7.
Preferred specific exanples are ethyl ene joxide and C3-~e al kyl ene oxi de
adducts derived fromprimary am nes having a straight or branched al kyl
group containing 1 to 30 carbon atoms or secondary am nes havi ng~two equal
or differentompbyli tgoaspaspeciaesorslielylas (e maidiyland neent tdbied hybavene,
o Pe ey SRSk B STEAS sch e UM e AT IS (o)
(di ) dodecyl ami nbar@dipiréeddeay fthritngt (idi vyeant adedy| aniaetifoaning
(d!)hexadecx%aggb@ey gg' gl@bﬁge ldqgl]mn%’ol(u i)o%csl% yllar{nap teous medium
(di ) nonadecyl'am ne-an I"cosylam ne~ m xtures of ‘primary ani nes having a
strai ght orspluhéhbd abk{kigdiogp anodnaingiamg cl stad 1305 o aarbdbhoat mmso bgenic
differing | Badkhx) i PUDBREGLER N0 AP (0GR r@lted A With the
acid-derived prinmary am nes, oleic acid-derived prinmary am nes, soybean oi
fatty aci ddEPIGBE PAMAKIERTERi ABs Whiedt tha Iconventipnat crrfek feasingi mary
am nes and hgeflepedrbeqketial kaw bkl odgdidradderts RIMd@F Yo i feSqat XbHI €S
of secondar% gglnes Egvlng s&ralght gr br anched Ig%%éggou S CO talnlng 1
Lo 30 car bofiPG{ Bs SBUE LS P 1G PRLY KAt o Speld dOnTErt exppFals
coconut oil that aysacidtden wéd hyeacoptabyl cames dd@irs atue-dertiednigh
secondary am il t i dderive ndar 1 hes f
taIIom1fatt§b§g§8?§§¥?$gg ggcgn%a%étgﬁkﬁ%§15%§gﬁ%ﬁ?éngguﬁégﬁa af?%gf atty
aci dderi vedtbatohbar gnafifnes;ingr ageny sor rsedowdriyz adhiares theei ng a benzene
ring-contai gj,P9 3L RATRL URS L sCRtaipi t r b 8, such as
phenyl , al kyl phenyl, EhgﬁgFaLEy%F. a%k&ﬁfg%%;%ﬁggﬁgg%?tu?ghqb eng!,
napht hyl an8°PhEaFYkethsr 2afi4PREAMI GO&HS clBht dithi e 2RAVETeat boredt ons
]9r an a: kyn&éxlnﬁlﬁuadﬁQf&tairl@i ﬂ% ﬁyﬁ@o@@ﬁl&@ a@@%b%@ﬁ@f&:epri@m neslderi \égd
rom pol yoxya . epe col s _havi ng a _hydraqcar roup contai nin 0
carbon ato ?58§18§§83héﬁeﬁ8P8F8&6gF gﬁé’a&nofvgﬂkaﬁﬁﬁgggrb%p%%p%%ﬁ?%i%ing
3 to 18 carbodeaygons bysddghér shdtiok ud tedifraaigl Whadredxylitgsoup to an
am no groupy . ' rived fr: - kvl e | s, havi ng
a hydrocarb%%ag?%ﬁ%hénggrﬁggée %Fg %gdkér o%ﬁﬁﬁ?ﬁﬁﬂéggcé%kﬁ%gfgngsgroups)
and an oxyalR}FERELEROUBENSCERkt aPRMWSY ST akd e endarisamin et e EbheRr si on of
the term nal hydrpyyth8FRUPel OtAR ARVEA tBTRUFoundS IR UHS davdnh@
hydr ocar bon 1 to 30 carboq_ ns, .an oxyeR?ylene gr oups)

roup _containing, t.ons,
and an oxya?gWFﬁﬁﬂrﬁrSaﬁgflgéﬁga?nﬁﬁ§e§'F8 e AR oA A HRE nol ecul ar
and cont ai nsagisfiesr aimr e fnifbudger qaticrmentts ,c haer e @ theqaboseent s
oxyal kyl ene; ant ] i Ng at. (B £ e t] t
oxt de- a1 B RbF 8RS B2 rBHREh ol Ty WiBIRATRED S D SRR EL B0 1y
dehydr at i onctondepeantoandf opel yankgiraviayolay aistes i twucthagacteristic,

et hyl enedi ap}, peaLpuaPYLERSENAM-A8, sticeldenaly Ml ved and that a ,
triethyl enetetram ne, gégrogélenetrlanlne and tetrapnﬁﬁylenepentanlne, W th

fatty aci dsCeReRh GSMBESL{LdORcPaVipdoprdnmetscitdiah il ChckRe valeric
acid, lauripeacefitagtesri ¢natedseolidl @hrCiathotar ¥ taiot leierd Meslifatty

aci ds, soybeaT-gerivgd %ﬁtté ang , beeft;al ow- derived. n%itg acid and

har dened bebf-Faf VowrelVed™tatty A PHE" & ﬁ%ﬁu?Qﬁﬁ?ﬁﬂ 5% al kyl ene
oxi de adduceéescdeitenedifr enchnictazakiteed sdlitcas red finedaa-tteaw dedydstanon of
am de am negyqesyl Ehilg hERR.ACNVELAL OR EABLENTALHORA! the present

pol yal kyl enepol yamnes, such as et hyl enedi am ne, propyl enedi am ne,

di et hyl enet inueRhéont hpet hpheheest campdetedi.pr opyl enetri ami ne and

tetrapr opyl enepenggl Beesbhthihabhy 86l ¢huss el ANACH Il add ORI AR C
acid, butyric acid, valeric acid, lauric acid, stearic acid, olelic acid,
coconut oi | CEEPF8dngadt FoRprYad By besmrdsantad it thheack sl owed

tal | ow deriyedefatt Yoasldaand)hardened beef 27 tallowderived fatty

aci ds; Cl-so hydrocarbon group- or al kyl group-nodified ethylene

oxi de-C3_I| e al kyl ene oxi de adducts derived from pol yal kyl enepol yam nes such
as et hyl enedi am ne, propyl enedi am ne, diethyl enetriam ne,

triethyl enetetram ne, dipropylenetriam ne and tetrapropyl enepent ani ne;

et hyl ene oxi de-C3-ie al kyl ene oxi de adducts derived from Cl-so hydrocarbon
or al kyl group nodifications of polyal kyl enepol yam nes such as

et hyl enedi am ne, propyl enedi am ne, diethyl enetriam ne,

triethyl enetetram ne, dipropylenetriam ne and tetrapropyl enepentani ne;
Cl_30 hydrocarbon group- or al kyl group-nodified ethyl ene oxide-C3-ie

al kyl ene oxi de adducts derived from pol yal kyl enei m nes, such as

I T



or an al kyl ene oxi de adduct thereof and/or the residue of a

pol yam depol yam ne or an al kyl ene oxi de adduct thereof. Preferably, the
above ani oni ¢ group occurs, in each gram of the water-sol uble polyner
solid, in an anount of 0.1 to 13.0 ng/g, nore preferably 0.2 to 10.0 ny/g,
still nore preferably 0.5 to 5.0 ng/g, agd the carboxyl group should
preferably satisfy this range. Preferably, the nonionic group occurs, in

t he wat er-sol uble polynmer, in an anmount of 1 to 95~ by weight, nore
preferably 30 to 95~ by meight still nmore preferably 90 to 95~ by weight,
and the (alkoxy)polyalkylene uld pre any satisfy this
range. The cationic group pr §5%?5§H?i§?‘ t he wat r soluble polymer in
an amount of 0.1 to 13.0 ny/g. The nol ecul ar wei ght of the above

vater- sol uble POLYEBImb?anOk PELELGULRS! Ycbestil cladenhayeded ghat the

mol ecul ar wei ght is sufficient Tor the nanrfestatroﬁ ceneht di spersing
ability butrﬁfl't’rﬁ?%elbt%f@rhkédrﬁﬁat-’bt)hegpeupnﬂpnﬁa\}@l@g\/\é diet 3 ereapon

mol ecul ar V@t&&ﬁ'& WHEI A RIS §259Ss Odcta? k%)otltlQ 42800008 ¢eBrihe and

pol yet hyl ene gm coI equi val ent basis:” GPC). Fromthe viewpol nt of cenent
di spersi ng @df |¥?pr%h%nﬁér@ﬂtoéV@ﬂ§§éeﬁ6IQEGPquﬂ§§$ﬂPhng Fr éferldbl y

wi thin the é@f@@loét&né’pont@eﬁﬁgseﬂes &ﬁéeapte%qrealatonaw tinbdrhe ff ange of
10,000 to ng 000. Th ar ox& ar i RN t he wat er,- solubleﬁgxﬁ¥ne% n be
measur ed | rAORECTOR | Sk F3CnaRHel LY ARRE 58U ARG dm $81 di ¢ gd yner
as adj ust edB(D@) @it 2RDrrdyeteven tss saibjeotedhsoi pot @ht L eastr bnet chrbbkgnd. The
car boxyl $yp.&P§5§gi 8§8?$ ?agcgggkegh Egg&the anmount of NaOH required

a FRFT eQ

to arrive fie sec i n°Pornt Tromthe first inflection poi nt .
Measur enent netmﬂ%%rﬁi%ﬁtmbn%nveettpnraﬂBQnPrPY)dASOaSC@m@mQ|on of the
pol yner is ;deﬁf'}%tyj?éi é&nlgglglnef aW@tagér (sg)luyl@e B'dl%etrhe(AE}Q‘é‘?ﬂJS:HBad' um
solution of th 35 1§ adjusted or below using a

aqueous hyd??ﬁYﬁcﬁ?@e%ElﬂdngbYﬁon (3) Potentlonetrlc t|trat|on |s carrled

outduzl ng a 8 1 Ittke@ummmsp@lmumhyﬂé@xwevidbet holﬁtemé‘gi):f Hagis@nexyl i c f
acl e aci val ue ate ro e anmpunt o
NeoH roqui ret s BP9 ve e eracetuBRe’ PRHVERET SRTpEI 1 GRS TR

|nflect|on pyemt &M, the accurate wei ght of the polyner. First |anect|on
poi nt : The"ﬁl‘ﬁwﬂé¥b£W'§% %?fgfggﬂtﬁgl ééhEOQBthQ%dro%qu yin¢ acid

Second i nfl ection point ection to neutralization of the

car boxylic %%?Qﬂdqh% %BIV%Fh?Péﬁetbﬁycép c@ﬁ{énﬁsrWeﬁﬁélﬁﬁbvélﬁbﬂ§r§é1uble
pol ymer Canﬂ@ﬂglﬁl@t&ﬁtﬁ@@@g m@dthﬁ E@thewoﬂg BaRnehd ﬁab)lnlﬂsufg ndtStindar d
subst ance a@W%§o$ fthglene &E§§F9 ﬁtg rd cury ratj.o vs.

i nt egr at ed 3° 1 PORT Ep@c Vyyelg @Fe&‘ AN The

pol ymer andsohtteroml asd aanaadt $bsihangecape cuiyf arnrﬂsyalm wet eand aswubj ect ed
to H NVR spectro h t _of m, egrj ng at
t he sane posrtroﬁﬁgéyt.éfa%% S%MEEQF{g?h %gﬁeaﬁt§fgﬁﬁlﬂg %%%U t&gdEl rom
the st andarkpP e urqke bblzer bh tmear 58 aﬁtlivé &P tSﬁédr Wedgratsed Wadleues of the

"3.3-3.9 ppra pf@g Qgeaéhnghgtwghghgaggs@gsrt|on as that of the
pol yethyl ene glycol" and the " of the internal standard substance The

above wat er - smrﬂﬂ@ﬁrﬁﬂ%@ﬁﬁl??nggth%F BLRPViEaPafl Ferests et tHEE nay be
any of thoseomepbdleg od ﬁdhéb*bbﬂ@b@e%b@&m@@duw ngn@ammtxy on cerrent
conpositions. Pol carboxylrf acrg g # 1n b%g g alk %ene g

noi eties in side Chains ate %?%f Fa8 g 8 ASwEv SucH ¥ SOI? gﬁgg&ylic
aci d pol ymerhbamni de- corda ising eqsenﬂbahedmnmteba@muonfoi eenEhKEMEsnersant
and is cal 'aecﬁlnﬁ%dfé‘r OXYbLf gg'ftoeohxggercm t 7dsSRE S Qs |
wat erreduci ng a erred as the ove po ycarboxylrc acl ner i's
36 a pol yca@kb@(yﬂliﬂél%tcbﬂ panghBe AA- aRURaVSnEedipal poxydiiopn @rfesesl

consti tuent éﬁ@ﬁt(éamregugéeggegogm the follow ng general fornula (7) Rs
Rio(7) RO CI)O(Rl 0)$R12 in the fornula, R9 and R are the sane or
different and eadher%%ﬁe%%%t%fafh9ﬂrB@éﬁhétGﬁﬁéppéaﬁépﬁﬁl Sgfdtpteshe a R110

groups are jhecsanBudingi therenalcand eaqbrrieeLe@ertras_nemg%\q@té@ﬂsene group
containing 2 to 18 ¢ rbon at nts.the av%ra&G nnlar nber of

re re%e

addi i on oftehEB, AT RGTERCOGr BADIARBNES ta ARIHBLRIE T8 $6806 RERI2
represents a hydrogen atom or a hydrocarbon group containing 1 to 30 carbon
atons, and a carboxylic acid constituent unit (Il1) represented by the
foll owi ng general formula (8); R sRl~--~-C--C ( s )Rr~COOML in the fornul a,
R13 and R14 are the sane or different and each represents a hydrogen atom
or a nethyl group and ML represents a hydrogen atom a nonovalent netal, a
di val ent nmetal, amoni um or a protonated organic am ne. Also preferred as

t he above pol ycarboxylic acid polynmer is a polycarboxylic acid polyner
(A—2) havrng a polyoxyalkylene ether constrtuent unrt (III) represented by

~—~a o~ P~



(1), there may be nentioned, for exanple, Cz_le al kyl ene oxi de adducts
derived from (neth)acrylic acid, crotonic acid or a fatty acid dehydration
(oxi dation) product, and esterification products of (meth)acrylic acid or
crotonic acid with al koxypol yal kyl ene gl ycol s obtained by addition of a
C2-ie al kyl ene oxide to any of saturated¢ﬁ1|phat|c al cohol s containing 1 to
30 carbon atons, such as nethanol, ethanol, 2-propanol, 1-butanol,

1- pent anol , 1-hexano|, oct anol , 2-ethy|-1-hexano|, nonyl al cohol , lauryl

al cohol, cefgksakthalols0%st earyl al cohol, etc., unsaturated aliphatic

al cohol s containing 3.t such aII al coh met hal | yl
al cohol, crotyl aFcSiSPa 8&?% Shgﬁﬁﬁéf %} QE:Qﬁtﬂﬁéﬁ%Pcontaining
3 to 30 carbohu&tonspfsuahda&amﬂﬂuﬂadmmxﬂur&ﬂmhznmﬂm&mmea]tmmmIS°C,

cont ai ni ng g o 30 carbon atons, such as phenol, phenyl nethanol (benzyl

al cohol ), yl phenol (cresol), p-ethylphenol, dimethylphenol (xylenol),

p-tert- butylphenoa vmeﬁpspﬁ@neﬁ ad@@écyﬂ@h@mmboqﬂﬁﬁnﬂkﬂnﬂuﬂprepﬁﬂﬂdnﬁﬂ
etc. Pr efergeellﬁbeanh%%\é%s &rté%ﬁ%n{e%toqrum}p%ds%m SOy PO Bk HYE gne

gl ycol s corresponding t cases where Rl12 is hydr ocar bon group 1 n

general for &l gaé?)lmwceﬁb@m% a?acmciﬂvefcﬁld%rtlﬁ RoHienNtac? . SakHé above
m)?ﬁmer (i'i) cteiﬁélhudaamtl&Qufr@ |t@Wm%9 By mé&%;hﬂ?yréﬂﬁﬁ@i\fé Ct&{'tﬁi'l@ﬁhm name: I
nmet hoxypol ye en nono 0 e yco
Tono( et ) SEFy AR tel aio sHE o LSt RS S T el

2- propoxypohgeghyleBen@kymabh@ﬂnaﬂnﬁihxannyhﬁﬂé>sl.butoxypolyethylene

gl ycol nono(neth) @ﬁryhﬁbﬁnt%o%“ %ol%ertg}%/el elri%oq} ycgoé m&%m h) acryl at e,
2- et hyl - 1- propoxypolyet yl-ene glyc acry ate

2- net hyl - 2- ppupogy pdlpe cloyiperies igidy cal i drorea(andt ha)camxwttlame, cement and

1- pent yl oxypgkyet hyl ene gl ycol nono(neth)acrylate, 1-hexyloxypolyethylene

gl ycol 41 nmono(net h) acryl ate, cycl ohexyl oxy Iyethylene gl ycol .

mpno( et h) acr yl at B2st1yet FRExyHIISPEON S gl a R IHet FORRS S/ Hhen

2- et lhy: k1 hezsilsab@mﬁ@?byet RyehRme: gichCiQJtlfﬁé’}h) O(d@ﬁé})tacarlyd awtfel[, et bl
nonyl al koxypol yet ene_glyc acryl ate, |auryl al koxypol yet hyl ene
gl ycol nono(net h) H%F Fépep%éwtglgﬁo%&rﬂfeﬁ galrg/c%[l‘oun JP
nono(neth)aenytauaedshéaeylamkmmnmﬂqaﬂdﬁﬂknuﬁQﬂquﬂsrnntxmmméothawlate
phenoxypol y I l:ycol of. ).ACr poyet hyl ene

gl ycol nnno??g¥hgggﬁgﬁ§%eton% f?ﬁﬁgﬁgkfﬁg yetﬁp¢ene g%gcd%y 04Y

nono( et h) acryl ate, p-ethyl phenoxypol yet hyl ene gl ycol nono(neth)acryl ate,

di {ret Pylbp[lelnoiiypol yet hm?%qlmwmsmm Plaﬁ%@ amlrmgmom

p-ter utylp enox ye ene gly nmono( et h) acryl a
nonylphenoxypolye g 8¥§€Hﬂn%b g@ﬁb ate’e £10n 15 described
dodecylphenmnyﬂetﬁeﬂhylene gl ycol nnno(neth)acrylate

phenyl phenoxypol y yl I l. 0 a t Qgﬁy | yet hyl ene
gl ycol nono( net h) gé? %?‘%n%eét%eﬁrllt i ca&r?ehé}%oer gldw%%&d)er??cege}& ro%)(a}r/ret h) al | yl
al cohol - eth?b@neunﬂldé-ad@m¢@§emﬁ£QJhﬁrﬂhﬁx%b¢Yﬁeﬁﬁmﬁr%%tﬁqrmmkei(bh

products deéh}éﬁdc%h%ﬁ‘tcb‘atd)ﬁtﬁ'ecm i 'Bdn?p!’t%&i"éj@ ﬁﬂjéjuc% Al
(meth)acryli¢ acid, and various |iKe al koxypol yeth ne, g coI
mono( met h) aBr9P&t 8%, MRdt KORFFHTY FRREh €11} n%%?( ‘H%/ eyl aFttelS

et hoxypol yppepykenredgl Yonle vdano(Hretth)iac radmgse s d9rone xynmb ypid@pyd eres gl ycol

nono( net h) a | at e 2pro pol ypropyl ene gl ycol nono(neth)acryl ate,
1butoxypo|y§ﬁép Feﬁe E 4Xﬁ%ﬁ%(neth)acrylate esterification products

derived fron1(neth¢£bkyhnql¢ahah@r@mﬂvyugenenkieﬁhhmukaaﬁd,(ﬁﬂthﬁaeryl|c
acid, ester h%,rd%? 9%0 %?1 s(?%elrea&eﬁ%olmtcg 0§(yl a%l(g&t)oé II(?le ene oxi de

adducts and acr |c a vari ous oxypo propyl ene gl yco

mono( et h) aprcyrfaureblylv@t lvox yplolapattion erteonpol yiropybenterplyty|4 to 30
nmono( net h) agLyhate ¢ tshO@EHQHY?;LJ]iy f?} DU V6 ens £ y&é)fbon 42t oms,

nono( et h) acryl ate, propylene gl ycol
nono( et h) a@ﬁ?ﬁ&tléllé/t@é AR eHeonF ycdit is most

nono( et h) aﬁfr&é'féfr‘ébljif R Wﬂ%lﬂtﬁﬁrh rQﬂﬁj Q%zytpmwﬂ npo gticycpda carbon
nono( et h) acryl at e,

eth enepol ybut
Tono( et h) aBF PTGt 6. PRRFGEORG boky BRI FERETD &W&%ﬁwﬁﬁ fRogroups are
nmono( et h) acryl ate, 2- propoxypolyethylene pol ybut yl ene egcoI
nono( et h) acryl ate, 1-butoxypol yet hyl ene-pol ypropyl ene gl ycol
nono( et h) acryl ate, 1-butoxyethyl ne-pol ybutyl ene gl ycol nono(neth)acryl ate,
such esterification products as obtained fromal cohols in which two or nore
al kyl ene oxi de species with (neth)acrylic acid as esterification products
derived from (neth)allyl alcohol-ethylene oxide/propyl ene oxide or ethylene
oxi de/ butyl ene oxi de adducts and (neth)acrylic acid, esterification
products derived fromcrotyl alcohol-ethylene oxide/propyl ene oxide or



50 cases where its solubility in water is insufficient, to use it in the
form-of a polyner salt obtained by further neutralization wth an al kali ne
substance, for exanple such an inorganic material as the hydroxide,
chloride or carbonate of a nonoval ent or divalent netals amonia; or a
protonated organic amne (preferably a noval ent netal hydroxi de such as
sodi um hydr oxi de or potassi um hydroxide), so that the,solubility in water
may be inproved and the polymer may be handled in the formof an organic

sol vent freesaguegHs eredb@ah&abat hqutletaetdataq\r@rgp_l YERSBOXY | ITh eaghshia! y mer

(A-1) or (A— ) _adequat has rage nnlecubar wei ght of, for
exanpl e, FBg%noég ééolnpiQﬁePgmafiy (B, D60 15ore preferably
10,000 to 3epp96ﬁr1aseeyp|2essed8i nptreres a®l ywd el fy) anerglycoteeguiya ent

as determn y erneatlon chr omat pgr aphy.(hereinafter referred to as
"GPC") . ﬁg ?e %‘t’;&; e%‘t‘/%’f%get%l%%?gg mng%f Y detenap /000, the

ability to pompeaednaﬁeanabxseghggaheogrmm&)dﬂcm&aﬁ&n1%h@%1kybmmeeds

1, 000, 000, e y d r ul ar
weight _measdt SRENETcshPRAThY %tﬁ?é&?& 1Al Rl e TR iy

nodel 410 dpff éneﬂwathyéﬁnacgmem ﬁdeﬁnabtaénmyaAdarJ;@nngMQO@)re Wat er s
M LLENNI UM HSﬁtaEniﬁg_f'tHe@t caIB%ne'att%Htfs L ARE YRGd SaPl$RF &g by

di ssol ving 115 sodi um acetate trihydrate in a nlxture of 10,999 g of
wat er and GOEEQtBYé?DSCQFGHPﬁﬁrléngnénf9#&@é#¥%ﬂﬂﬁnqqﬂfﬁrﬁ9rﬂ¢%§ﬁ¥P{PQMth

a 30~ aqueogsosohuth@Boafl aseflsum mdtﬂxsdeasEl ueRt hoawtrat-gr26) 3} m/mn

Col umm tenp tur m: Tahso ,TSKgel rd, Col u VKL GnOOOSMXL
30005V E2 eSO BB e TS BhaaR - Ch el AR L SR YL LTl oo,
51 wei ght awmeragelhkplenal akidei ghecfiks).: 272, 500, 219 300, 85, 000 46,
000, 24, 000, 1214000402801 T 100¢ L 41 ThE OIS JEasS 0 (e
present i nventi on may further contain, In addi'tion to the consti tuert s
ment i oned abBveheopddbtiapr erefustichofddine e &F @amamllansne antite

di sper sant sgpu@t 85- §@hHQE@dp@kMﬁEéﬁon%'%t%@ﬁ%ﬂé“d%id%?”ﬁﬁb FRIRNtoedd | Ng
agents, expansr e additives, waterproof a%ents ers, quick e@%tlng

agents, watRPC¥LERB| 8Xb8?yn§F¥ret‘ﬁ| eKR&Aen Jf}‘ieod‘tﬁj\fé?ﬁsanﬂr mg

shri nkage redudomgaageﬂESn,rbtﬁﬁaradﬂgta@ent@ﬁmuiﬁﬁxnﬂuﬂﬁﬁ(Hdﬁlwudﬂunn t he
cenent adn1§%yrfn8%a%ﬁg prgsen |nven%sgS Qﬁ gg £%8trkc%%g in any way. The
cenent admi xiure o €'present inveniTon can be Used®as af adnmixture in
various hydeaviellkysenei ggoramt epkalies maeeliyvodiviest irgypgeurakaie | i ke

hydraul i c S§&&l890ﬂat@Bbééscaéegeﬁﬁatp%%%%@%éd‘yh‘%Hﬂ%ﬂfﬁﬂgJéfEbﬁﬁmEnt
adm xture of the invention, cenent and water is excellent in water-reducing

capacity and AP KEBPFEEent i BY ﬁar%éné@ pRBdUERE BXCEPFERLEi i ldt Féngt h and
durability, beumdcas shabkyeﬁayméaengt:bepamumﬂc ofwhdidh ey riai neg-nMpdioid

allowing incre Sg t of air even e ti of kneadlng is
ot o onged 1Lt Rel b ERuRE: BT BhLh CRema e B S O R (B a 1 Uit her
aspect of th@rpmesehomsnventlon A cenent conposition conprising a cenment
adm xture, cementqRQd, Watghe 'ﬂoT%kCHu é?eﬁtégea%hth%EP%&eﬂﬂ% an anount of
air entrained after 10 mn 0 Ing is not nore than 100 relative to
an initial RDuhkYbeEng; greﬁprat néd Fhepapoveaienty ek danar sl faemilaan

stably mai n{gj nlghenameet;eenétatnea @loro ter@f\éeamﬁ enad ForuGicye
excellent in s reng£ gn ¥ﬁ§b t x i S sui or use in cases where
the additi oArDFSRAPAE 3gEft SELALi B PrﬁopE @RﬂqH¥tﬁu§9r gze-t haw

rel at ed prq@éeuﬁcandrkyepdengrablyoﬁttbueo fmbsalprufqnﬂbkyikﬁ ttd m .duri ng
t ransport at Lt _can t con e al v e _probl em i ncrease in
the amount. Bt st REEPshReapEeTER Rt ER: B sl R o
further aspzddibionhmepnesthe maaentnaéne Prfefrerlahl yyunttver salvol eadbirtcient age
of increaseygn €, n e ned e
preferably n%tt%%r an ﬁ%@ElggtﬁrpkﬁgbégpP&?é aanQ%§¥{ﬁgge 3ﬁ§ﬁ”§%~

Furt her, th@méetl@en@a@e bepeatiBEsBNLE BMENGMbNe p@rlmerr-@mrr&aﬁmlarq er 15
m nutes of kgeagdipgyi snpreferably within the above range In the above
cenment conposition, the cenent adm xture preferabl onpri ses the above

wat er - sol ubl e pol Jherapaye apempeuRdc dfhoiiidPse f5al r shHAmyyast i f oani ng
properties. Preferably, the conmpound or polynmer having antifoam ng
properties conprises the above-nentioned conpound (A) and/or the
above-nentioned antifoam ng agent (B). When the adm xture conprises the
above-nmenti oned wat er-sol uble polyner (A) as well as the conpound (A)

and/ or the abovenentioned antifoam ng agent (B), it becones easy to prepare
cenment conpositions so that the above-nentioned requirenment concerning the
above percentage of increase in the anount of air entrained nay be
satlsfled the effects of the present |nvent|on are thus fuIIy produced

-~ . N Y L Y M o S . o M



Fig. 1 is a representation of the nethod of disposing a honom xer in an
aqueous nedium solution in carrying out foam ng i ndex neasurenents. Fig. 2
is a graphic representation of the relationship between nortar kneadi ng
time (stirring tine) 58 and the anount of air entrained (anmount of air: ~
by volunme) for the nortars prepared in Eganples 24 to 35 and Conparative
Exanpl es 12 and 13. BEST MODES FOR CARRYI NG OUT THE | NVENTI ON The fol | owi ng
exanples illustrate the present invention in further detail. These exanpl es
are, howeverepbysentsdaby the fallveial beeeseapeamilie @)esent invention.
Unl ess otherw se specified, "part(s)" means "part(s) by weight". The "o" in
the anobunt of air neans "~ by volune", and "0" in other contexts neans "~

by wei ght" unl hgr on anple 1 A glass

reacti on vessel equbp%éei\cﬁﬁ‘lﬁgl{ h(aéggﬁgg_céb r §?< | ng funnel,
nitrogen inlet tube and reflux condenser was charged mnth 339.6 g of water,
the reaction vessel was purged with nitrogen with stirring, and the charge
was heated {g §H& E9rAulht rﬁgeﬁeﬁf@yéﬂeeren Imﬁgl Be_adueays GreRg, monorer
solution (503.5 Ere par ed % m X1 ng 333.6 g o hoxypal'yet hyl ene

gl ycol nnno%%?%a%?? ataipgyér @ezgnpéFbﬁﬁn@$Pm§ﬁ édd¥¥1dhfﬁ¥ﬂEthylene

oxi de: 25), r@lﬁrésgn@fs ﬁnbhaeé)tlalge aeldr HOherofo mMaiRli tainth ikl & $fa
3- mer capt opr opj oni c n_transfer gen

t, was .added dro e over 4
oo an SR SaB Sy iR R ra g rea de ey e S S
per oxodi sul pAate Maq)added8danﬁmﬁ§er@peesénhsuasgr&hpnha&hagtQMp&eaEWre was

further nalntglg 9 al §0g foh %o gg %gereb :gﬁhy éga Plynerlzatlon
reaction to conp% PO X ere%y a coﬁo Fr( éhcor (fo t he i nvention
was obtained in theféorimgf tanthquebayerrgdinemaéolf@tmmiaof /C 301 wirepre

havi ng a wejghlie aYe[ReH %Qioe‘i}ﬂo%’yl%{eg*foHe 2& H%@‘)" oBtaduehi en xR € 2

59 A glass reaction vessel equi E hernonmeter, stirrer_and refl ux
condenser wRE Eﬁ%@@@daﬁP9519B® g 8Fko€@¢P5%§§bFVbﬁGﬁﬁ?Qﬁ?%ﬂﬂ)%ﬁqﬂﬂ¥ﬁﬂy
gl ycol (aversgein®tanceughar tbt addill @un@ferprpomi Qﬂ:ﬁil@(ﬂ(ﬁ’ﬁ o R tlayesiege
nmol ar nunber o& addltgg of ethx mge oxidg d? of mal.ef i ¢ anh drlde
and 1.4 g of*198- aid,5BF PRl B 5P EFdnde8&né: 6%%%5 Ak Phe HEht L wer e
heated to G@fEféhehlytbetteﬁyethburelw&sohu@tHedpnmrqenquﬁDQM MﬂKéfor 4
hours to drj terifigatign re io C e a- hgl f
#i‘é’ &ngfgtS li (E L g 3610, 0L 11§ 1C Qo &J&%ﬁr uct On EX e 3

esterificat ccor |n to’the inventio
A gl ass reattﬁbn<vé§§el Eﬁﬁhﬁﬁe@oﬁﬁtﬁréﬁﬁﬁﬂh#%3%6% @hdrg§d§M§Qva

tetrahydr Of}b'éﬂf'léﬁlh'i”&9np£85egaglycgnkal ng qj)o 9 2, most preferably
octadecyloxy oly ropyl yethg i& ver.age ol ar egﬁer %
addition of ﬁrﬁp Pehed de 1365 4§ &t addit e

et hyl ene oxratio5)pf ﬁhénglat audbemlbydfl@ddmhidﬂunfzﬁthyienﬁubxide

m xture was_st e r t L e f Stifr ol | oned
by addltlontgftgétg?? %yg gﬁgsgl |or$O f%hggHS 2%%?§}n| lﬂJﬁ%?J

mal ef i ¢ anhgyiéee. pn'héen*ﬂmlur ea\tva§fﬂ@rst irdve mharte@rato roomit/etper aq)ur<e for

2 hours to @rgyenthe E§E§ék5b§?tboﬂ Qe§9H E? completiqnThere
tetrahydrofuran was t disti er water substitution, a

hal f ester|?¥%§?Féﬁl§r8daét<(Ef(Qcéoﬂalﬁg d-the invention was obtai ned.
Production Exarrplen4t19egbeeeer gafpbandveasel rRéquhppre abbbeageherreer was

charged wit drofuran sol ytion contaln 10
octyloxypol€%¥%5 22¥pbﬁy85ﬁ$F5ﬁ%E§I?cgﬁcfégegé’é‘hﬁié& ﬁ%ﬁﬁ%?g%f a48i tion
of propyl endicaridexy2c avédagestduer meanzera @frcagdiltawdmofa etthwleEnereoxi de:
3), 0.13 g d th e t red at
oom t emper SeTE T HEREE EehBRag R, B Ge A, 1 PR A PY,
tetrahydrofefan dbtarbonyliz. acgy. cofughnRhgid. Qr@f©fa@hﬁc®m¢c anhydri de.
The i Xt ur e ¥gSe LUREDAN b9t khECETL o0 LRMRGA! Wtxhfln oW i, dr i ve
the esterification reaction_to conpletion. The tetrahydrofuran was then
distilled ofplapdings gepeKatefosmyda tidilon and neutralization, a half
esterification product (3) according to the invention was obt ai ned. Then,
usi ng the copolyner (1) of the invention and the half esterification
products (1) to (3), cenent adm xtures (1) to (3) and a conparative cenent

adm xture (1) were prepared. The details are sunmarized in Table 2. 61
Table 2 r~ *~r~ Ja:~ VE ~ti Ut~ M var~~ da.O ~oQa r' Um xm-LaOOvroaa
~OrWwux | ~. .. T_r vn aCacO-m a ao~ rn1Un18a ~WQ- D>>'. t~maem~u oQudUU 0O

~omTmOCda0O0OaO0OO.. rMOdOvro oglLO



Emm 62 Wile the 10~ aqueous nedi um sol uti ons of the cenent adm xtures
(1) to (3) remained uniformw thout separation, the 10~ aqueous nedi um
solution of the conparative cenent adm xture (1) becane turbid and an
aggregate separated out on the liquid surface. <Mortar test> Mrtar was
prepared by adding each of the cenent adg xture prepared in the above
Production Exanpl es according to the present invention or the conparative
cement adm xture, and the flow value and amount of air were neasured. The
materials used and the nortar fornulation were as follows: Taiheiyo

ordi nary portland—ceGHFCH-SQ@@DYlfl ne agg(@éjate (9,300 g, land sand from
the Ohi-gawa R ver), water (684.3 g) containing the cenent adm xture of the
i nvention or conpar ati ve cement adm xture, and water (36 g) containing an
AE agent ("Mcro-Air".  trademark, rod}yct of I\/Sns)t er Builders), being used.
<Met hod of nortar~Tee Hzﬁ"SQﬁz ng each4dort ar conposi tion under the
above conditions, cenent was dry- mxed for 30 seconds using a nortar m'xer,
an aqueous dil uti t e noYn h %ge‘_qé yre

wei ghed was added?ﬁl fhe k%gg%ngbmggg%rge Ig%t?fgerac ep%éc}és%%o gi ve a
cement pastBYATRECH; %E?mwa§ BABEV3Leppeletrdm Poddiviadgntamettleo kneadi ng

vessel was §ﬂ%ﬁ§ﬁmV\b§:haV\@ES'&oﬁﬁlﬁE@' B'r@gntﬂ&eaﬁﬁ%‘é'f'ed amount of fine
aggregate and the_AE a ent %@g 8 ﬁond% The whol e c?{aorhlggi vvas further
kneaded for 2 ni nB’f‘ége bedi GBPdLlBRBRF LONBBSI APONE FR& Ytaiatesr
cenment conpdsttéranpirert al) waapsubjdectreduumtn@e firond @ ng rmrtar fl ow
test. Anir h ne (hereinafter, referred one)
havi ng an u%%’é&agﬁaogkigévkygfeaﬁeﬁe?/co grgrcrl]uca 53 r"’ldteCfr?iL llor?mo enigl anet er  of
10 cm and a3beighieof of5annmalkgleas pkadedsin te hmrlazlmwwl thetstingnvess fil | ed
to the bri e C I T t f.f escri bed
in JIS A 1%%%2?%%?30{; Q%BEP ggﬁgrélébeg \/\/alstﬂg)rrp%o&egb% eajendldrﬁ%s urfag cone
filled wthCPREOHBAt BAVHAS EFPt 8d BOAE FaaReXNdr (TXomPA Y, asie%mj or axis

and m nor agbsdohgt thHDéi:alleTaB@t oh@dcéﬁb%&@lo@rtolﬂ@ tr%tﬂaqw@re ms)asur ed,
and the nean val ue .t her eof ga? recorded as w vaI ue. reat er

val ue i ndi cRPBROUPHP gHEFIFEFefT8R G1SHePYi A 3“86‘.34 YhSihtd ]o\f r was
nmeasur ed usasngmentmohad aboveehad. aTbembbuwdvalauvamgndi tdaerl:amyﬂnt of air

t hus measur )T e n i t 5
m nut es of e&\g gﬁ?t erg%lzito;r%% \EBL 2 %Tyt %é:% ow va @:Jltﬁ{taﬁ{e
armount  of al?a%FtQEGSSﬁllﬁgflﬁé §F0klﬁeééltﬁgneﬁhe @drtcaamnmxsisr sterijed

neasurenentﬁrmsaﬁuamaﬁy 1[0319 bh9am9aéh@gm\i@@s%leraﬁ%atﬂw igtigred again
for 5 mnutes. Then ow val ue and t ur(lzt g}f air werel_gfasured by

the test nelﬁ}ﬁ‘aﬂgcﬂﬁhi)?oﬂ@auﬁbﬁﬁ?ﬁta’l’ﬁénﬂl &w aI e measur ed
this tinme weaeingcandadeasagef inoWavahumbamdoafmdmltafonaldf afrteera 110y Inmmaut es
of kneadi ng e h ar. us d Sy ts ﬁ% ut back
into the kn%jéjdffﬁéggeége}l gﬁgg% nH g &P‘elg%o?;%st:ﬁrgre% t IIpow val ue
and anount @&rlaoxyih/egéonﬁasbyedml?ﬁhebbhdwn\galwuéiha@dt dreswtt cofe garmsasiur ed

this tine f@urilzlePQEQ?Heés ahlowsyakugpand sameedt vy #rondfdfih lm m nutes
of kneadi ng | ow val ues and ampunts of air for each cement adm xture

are shown i wlraky éPgly) oxyatkplengapiRexas-meptigredziabode G¥DA ~doo-

"EUOr ~r ~~— und~hﬁvanbna0caeofmw Moy End @*Mu@ffo(rﬁfl drdNgs-E MO
93_6 ~(N-\) I; ~~ %Lgﬂézg w1thr at learsliélgansl %glfon&fl grﬁu'ﬁ r[écgJad Uod Lo E~T
, 1 NW ~~\ Enf@ueh combo@@sm(a}), ~the~retain@d &arboxylo gycup{s)u.ar Ecj 'o0
NNNTfO ;~ a , t from
the results” s own ng{l}glFSS% m?ﬁeggoﬁsgrlgt%%vg\e?gr%e Stalt ture{aﬁ E’Qed in

Conpar at i vethe sodium salt or calcium salt resulting from
neutralization with a base such as sodium hydroxide or
calcium hydroxide, ammonium salts, amine salts and so forth.

The alcohol having a hydrocarbon group containing 1
to 30 carbon atoms, which is to be used in synthesizing the



65 Exanple 2 gave a desired anount of air of 8.5% after 5 m nutes of
kneadi ng. However, as the kneading tinme was prolonged to 10 m nutes and 15
m nut es, the amount of air increased, such as 18.0 and 20. 9k respectively.
It was thus found that it was difficult to stably maintain the anmount of
air. On the contrary, it was found that en the cenment adm xture (1)
containing the half esterification product (1) of Exanple 4 was used, the
anount of air after 5 m nutes of kneading was 11.5 and the that of after 15

mi nutes of Lﬂaea@l egmp@anaS @J; hergeddie sHmtinghofoivrash &t sdtiefated
i ncr eased. 2 Eﬁarir'p and sim_l ar resul ts were obtained as in Exarrpl e
FeRP-8d /s

4, and the & urﬁ‘ésm@i‘}‘a&ﬁ r( DI Ged BE QRARP 5t abt PRLRRARbI ity
|d n the anounﬁtahouhepagrcanmesae&am%rlt aﬁmaﬂdllr eﬁlmpha%@mop,er@@&yl

i spersant incorporat to t ore show good di,s in
capaci ti es. a$ﬁ8{152a58 e\%ﬁﬁt e S SBﬁgnPr‘Sgrﬂ%neiﬁ Lt qqh ’g Sk?‘?fgentl on
showed goodaibabpubzbngtaﬁhamgs 12n tioha 4aruumio:rofata1ms,1 saﬁdhanngahtalrated
consti{ uent 15RONLEE BALL QATNRAORENGR de Al iy ed ihg

pol ybasi c car |c aci d. ent’s OWI ng antit oam pfoperties are
very high |ﬂlhyarmphbmlcﬁt-§buaﬁd ér@lr@emi Iqxl%dsoaflbwl@h c@ment Thus,

0ct Y1 0XYROl Y BT OPY hENERBOLKEYLY LR BladBPIAGE (DAl JuThgio )y add! 1 on

of propyl ene oxide: 20; average nol ar ene oxi de:

3) used in OBAPRFat FhETEXERYI elmeata@méwsm%ﬂ drcahentlind its

anti f oam ngaa@ubl E)ﬁchs akhakeky cl @%tlda}ndiun{ah:eir@faﬂfﬁi thiet LRt a ©f d adrid
i ncreases Wi of tine. (i(ﬁ(;t her hand b haIf (gsterlfyl ng

aps
such a constFRGERTCHAGE g BRI FESAIG Thicue s i 1
carboxylic aeiltds thersofigssibibeated njdrcawdd:hel iy drojpds Iszmn yasand pr event
t hat ti . b t
(hat conet | bUgRl S LOBLYR) " BUROLDE O SATEIL: 4 did ML Boler
hydrol yzed ghddugktpy saltsnt ammomu(nh Slaslteﬁ leatd rféﬂl%cﬁabﬁ%afsfé%m%f

constituent 1B@Vin891ecu§§ra%'ﬂgﬁ%”b@)gyH{eQFéeHﬂ e, whesebyagaed stabilizing
effects in the anmobunt of air are produced. In the ahove manner, the cerrent

admi xt ur es CBRPFREPAEYLAE R&LE 8%t éllqs,a'%at&g g O%ek 1S @ ¥ o uch

consti tuent abavcpglant atadnmbnd gpmepes,t mmﬂmlml@lmﬂm@am aci d
as well as a Egrre nt dlds%ir sant canaalttat{eq:agio sper si SI L%(l?l I |J£ and
stabilizing gorrrt P& LRE™ERSunf ISk 1§58 ffn]tlsfoam ng capaC| y tes(%l ng
met hod> Wat eninag fedfrsnghagent;/andd se daditth veTEn@SI@eUtr@@tteldaW@lde pl aced in

a closable yLindri i f d a
hei ght of 1 eg%bg\??grlec%gggnggﬂbh\eé%\%??ggw C&gb%kgden up an %ﬁawn c;}? a
stroke of 391¥f dpgarPREyliif BCdecsres RS tﬁf\eﬁrél PEREG TG s PERAS or 1

m nute. Thethea®, hahghinawaact E@:ﬁdn'@&‘s@;ﬁﬁﬁ’:ﬂrﬁ!c q&marars@nnéﬁajargajfm,m ng
capacities. A | over fo

Ant i f oani ng®CApAEHT & §‘aL\7v§r gn%oﬁﬂapggsﬁ‘gl&éslr % e%rrcﬁané nae%i?]a%] co(h"gf r]& and

al kal i ne copdefeomedThus, 10 g of water, 0.3 g of the polymer obtained in
Production Exanpl %r% 88mgohﬁam<§9 ﬂﬂe%l@ﬁd 9l B tﬂ“el%o%‘é“%s%ue
Producti on Exanpl e aced’'in a neasurenment vessel. The m xture
shaken unde@ftm@l@éﬁdaﬂldms suggapiig pIgid e pH like aiﬂd:atlrmmau%vwdo

stand _for éafﬂ BU! 8ptandelihe rheamahaly, Wﬂ@a@éﬂv&r&f Té&nﬁ&ﬁm hei ght at
pH 7 was 1.0 c while that at pH 12 vvas cm_ Exanpl es to 10 and

Conpar at i veEXH LBg3t¥RE §fiFi&3§t19|ne§’ oty 1Fe KokhRit &y e %ﬁ‘)t i¥QH ng agent s
used in Exaaml:eaoz WQtﬂaOméﬂ.@J.&h@thyl@&'J.Qw, Bm:cblaﬁ@ Syt ide d15 derimed

froman al cohol ion.of ethyle &,9 i de_and propyl ene oxi de.
Here, ethyl aﬁédOQPB d&béf%gg%ttealsa}?%é Xt'fe% H%(la?fé as PO. The
nunbers of apbespmﬁaE@ andve@tas Dndthatedca:aelameragleawlr@rprrllartbers of
addi tion g | - 3- but

car bon atomng% E&%@&Ig&dﬁgt %?g\;%:r)ggbé%'mrﬁ%tew % e;ég%gtjlagldl ﬁ-“?%g%o v%O’ PO =
10/ 25) Anti f:oappngdagent al2p: bal lsyintalecdlraid (hmmbétrj eﬁtnag o rcenprsnd

3) - EQ PO ad v e u ’ f

Ant i f oam nggg%xga 2%91 aﬁgd)%l}ﬁ%(?\%gra}g%lr%ﬁgérﬁén%ers of ad Ig‘%]?né% ol

PO EQ PO = &8 lgﬁIQPXB(ﬂitlpf @sﬁrdn@a@@rﬂer(lzﬁ)lcamcpuceokmmkag@mw%ra number s
of addition of EQ PQ EO = 5/30/5) Conparative antifoam ng agent (1):
1-octanol (nunber of carbon atons: 8)-PQ EO adduct (nolar nunbers of
addition of PO EO = 20/3) Then, cenent adm xtures (4) to (7) and
conparative cenment adm xture (2) were prepared by m xing up the copol yner
(1) nentioned above in Production Exanple 1 and the antifoam ng agents (1)
to (4) or conparative anti foamng agent ( 1) . 68 Table 4 OM~ NV ~n ~N
~ 40 r- NL ~ L 4D xE~ELaEUUp oEO Unvr. cY~c~00 QuJ~WoE U..Y~c~a~ c

OAA~. vallid LNE~ca™ .Ot~or-~UEd Uc 4 fN h~~" E ~ ~N c OOn0O'E a~ U

~N 1N 1



wQ M 69 As can be seen fromthe results shown in Table 4, the storage
stability of each of the 10~ by wei ght aqueous nedi um sol utions of the
cenment adm xtures (4) to (7) was good. On the contrary, the 100 by wei ght
aqueous nedi um sol ution of the conparative cenent adm xture (2) becane
turbid and, after several days, aggregat were separated on the liquid
surface. Then, nortar tests were carried out using the cenent adm xtures of
the invention and the conparative cenent adm xture. <Mortar test> Mrtar
C(r)]rrposi ti ormmmm%r@@ﬁigddbyrﬁﬁldhgglthencglfeﬁh &Cil’ﬂyMelﬂee%Aﬂ%e tﬂﬁ) (ah of
the inventi tained in. the above Production s..and the
conparatlve é%%%% %%ﬁ1§?u?5t?§)copggﬁggt%Qe%§an§ﬁEgﬁﬂiﬁi WA ues and
anount s of m@actwese. mreasured. The nmaterials and nortar fornulation used in
the tests was as I f i i ortlan nent
4,300 g of fine é@g%ega e (?éﬁgogggd(%fogg é%egﬁgaﬁﬁ g of
wat er conteﬂsﬂex)b¢mdcmmEﬂtyadﬁpxeaaeteﬂ blye OnXeth@@nom ume—@mhpamailve
cement adm N% ﬁ@rmggg£ n§5h2d> Nﬁhtﬁrlgr %ﬁpgﬁ%ﬂﬁggposiglons wer e
produced un er t ove con YIOHS in e same manAer-as the

above- nent |W@@Phb%@%%et\é@@eﬁe@ﬂaballaﬁd@ﬁél@é@@nt {hoisapyeéerpsdi ti ons

obt ai ned weftes ts Uph ECh répyﬂﬁtéabbEbQﬂbb§§tb@ghyﬁrbﬁ?s%%m%ﬂﬂﬁﬂgﬂéﬁg%e
menti oned above. The L Rﬁa ue anount s of "ai Hpe respective

cement admiGAMRRL Gy €Fn2 i5BEén8 condj t+9pse N§E~ hNOONr -
0O nMr~(n tatntrrN&mm@\béﬁ/acdtpl\/taiﬂﬂbﬂug\/éndzli\ﬂ%?dd?lgi%a@ﬁmﬂy;ﬂ‘f Nher o~
~FCbnﬂ~m¢]gbg@${%%$ﬁ%Pnd ?X%hk CVl%NofHﬁ%?’ enlﬁﬁ§ nggoﬂn? (Agllﬁs can

be seenfr(hydrmiyeeﬁlmadeho&hkahlﬁabbena;tubesconp&ninamangmuapaauhnxture
2) used i r u n Wl

natel'y 2. 89 by o ane Ty, Ryarbl pRUEety S highleR] nr I o

fir after 1@%%¥Eésogftllkﬁe§@lmﬁ9uﬂﬂs (Der hehpgr, hwéimlysasm BYevol une. It

was thus faubdPedont hsaﬂtifbgﬂhhgt eagabu% b@Qw@@w%eofhy@!ﬂolgizaaae
constant | evel adm xt.ure. with the

ng this cene ry,
cement admi ‘iﬁ'len?]%? u]%%dh¥§ %£¥Frbiseui‘§ert fé é‘r]rt’rﬁ?ﬁt CBF’d&% >é)afllfst &% thehut es
of kneadi ngzomgsowsud f (&) enéfyréohydnabgbys2c6% by waldembdy @ndmbhdn@nnﬂmﬁ of
air after i €S¢ 0 0% t nd t hat
the annuntjégggg%gmgg %B#ﬁ%@lng §?§ 6¥ W%Eﬁhvgh%g?g Fkﬁgqgﬁ Qﬁ? %P
ot her cementesrREkive esupstanges7§o rﬁ@oyﬁnbubblﬁésémr@a@em @it @lgmt as

with the CQ&%HQaP@”&ftééﬁsiﬁ% féﬂﬂlﬁﬂe 2BRHALS Qﬁeﬁhﬁ caw ®bevraitained
at constant levels. These cement adnlxtures each was adm xed with a cement

di spersant HHIPY Het@f37Be shoR8dt §8B8 - di Eper X AP A8i | VaFeE: FhEORBLEEN why
t he ﬁement a”ghnn(tam@stloé &l\l?ﬁvereﬁemtlvavaPELpnagadsed IaOclIlm’slaﬂbd(? nc(rjeases
in the anpu [ \Y) en the,t (0] neaal n r onge n gave
slabl'e anodmLGtaslcaErTabcleb ey bRy K GRahhEers ol %A RRS

ant i f oam ndreaignt sof 130t omf 4fhesvhsghl Ihogéoanmf chakey dgeths which have
been used ggneraldy. dIP cﬁéﬂpbg t ﬁeQnStugegt'erQOEEa%@t 'c‘ﬁel%x%”p' e 2,

were very low.in hydrophilicit ﬁ herefore, presunmably ag ate in the
cenent - contFFRLHY RféotRePedi ﬁveglF@mﬁﬁ@nﬁhéanér@é§@tﬁm # & nt of

air after Jﬁb&ﬂih?eﬁeﬂéhtnﬁﬁdm€gsuféﬁtheIn tMEsaﬂéhﬁQ§ﬂ1ﬂEeagent used in
Conparative A tance hydrophob|C|t% and

for in S
Fonti 1y adgbTheiP UL R fepbac TRt arbr 4 EORmY Rl aBidd il EmbREd ke o2
antifoam npemepdst i @s lafwdhefGaiid@ane hghiagesdnses esighst andifbemangunt
of air incrgas In ove n e xtyres, S|ng
72 the mggigiﬁd%ﬁopﬁﬁ1?%q§h K réﬁ%ﬁagg%tggggpé}égggnt ?sﬁ%?ggé ¢an
attain gooduMen@$t¢@dM2|hgleamacsuremeahdmgﬁhbﬁ chalege ailiratli@eanount of air
entran ned Wit bl anegs Ofo! SFen; RER)Y 2hACUIRANLAG L LTE coRGRGhisOn
Example 5 A SS nade action veSsel equi her nonet er
stirrer, ﬁgb|%9t¢u%helltﬁl@ﬁbgéﬂamhngtab& atand sr dipbercdndadkad ings
char ged vmtgbgggkgb&@ dei oni zed water, 800 g of a pol ya~. kyl ene gl ycol
nonoal kenyl et her_. mononer (herelnafter referred to as IPN-5Q) derived from
3net hyl - 3- but en- POy GREPPPRH 7Pl ﬁDPgsSSFVéPHyﬁénéhﬁxﬁBémlaﬁd 83 g of
mal efic acid (hereinafter sonetines referred to as MA). After raising the
tenperature to 65C, 2.4 g of a 30~ aqueous solution of hydrogen peroxide
was added. Thereto was added dropwi se an aqueous solution of 0.9 g of
L-ascorbic acid in 39.1 g of deionized water over 1 hour. Thereafter,
mat uration was effected at 65C for 1 hour to drive the pol ynerization
reaction to conpletion. This reaction m xture was adjusted to pH 8 with a
300 aqueous solution of sodium hydroxide to give an aqueous nedi um sol ution
of a polycarboxyllc aC|d The conver5|on of the ponaIkerne egcoI

o o o o o ~ N



74 Table 6 -a000~-0O-000000" oU~Q( " ~1~d'

. V--t nNMOpQOg. NNNNNMVED, - N~t W-aC4UONI ' nNz+000z N | ~ Zz ~0 ~z nt=0 0~0 hro
NdOOQ~O +OO0 I r~~I ~I~h0 1 O~nv~. ~ 41 _U. 100 Nh*~* ~* v CL ION zIW.-Q ,-n
o o (J,~ ~-u.,~ NplI~(VN:~WI p( pl O~z .. " ~pti-. apw O o ~
hlohwz~~~_,.~~zZMV | ~~ ~~~ VINYOU U . nU-Vlcl I U aNWrt 7cp “h0cQ
e~ NG W '~ ~~"+~a V', d ~pb ~.0~0~~~4 ~0~h~ 0G~ O~~~~~C~CC~~CC~NN

C~-000000000 U ,4r~y U .4~~.,ro0
agent mentioned above, use can be made of, for example,

polycarboxylic acid cement dispersants, various AE agents
of the alkyl ether-based anionic surfactant, modified rosin
acid compound-based anionic surfactant, alkylsulfonic acid
compound-based anionic surfactant, higher alkylcarboxylic
acid salt-based anionic surfactant, or modified
alkylcarboxylic acid compound-based anionic surfactant,
alkylbenzenesulfonic acid salts, alkylnapthalenesulfonic
acid salts, paraffinsulfonic acid salts, higher alcohol
sulfate ester salts, higher alkyl ether sulfate ester salts
and like anionic, cationic, nonionic and amphoteric
surfactants. All of them produce similar foaming effects,
and other foaming test methods, such as the falling,
stirring, air blowing, and shaking methods, give similar
results.

It is preferred that the above compound (A) itself
has no antifoaming capacity but the hydrolyzate obtainable
by hydrolysis of the above compound (A) under alkaline
conditions has the antifoaming capacity. Antifoaming
capacity confirmation can be made by the above-mentioned
foaming test.

In cases where the above compound (A) is hydrolyzable
under alkaline conditions and the antifoaming capacity of
the hydrolyzate is higher than that of the compound (A)
itself, it is preferred that the compound (A) be
hydrolyzable under alkaliﬁe conditions in unhardened cement
compositions comprising cement and water.

By using a cement admixture comprising a cement
dispersant and the above cement additive in accordance with
the present invention, concrete or the like always having a
stable amount of air entrained can be obtained during
kneading of concrete or a like cement composition. This is
because the compound (A) in the above-mentioned cement
additive is gradually hydrolyzed under alkaline conditions
in the concrete or like cement composition and the



~5 Cenent adm xtures were prepared using the dispersants and antifoam ng
agents shown in fable 7. The di spersion indices, cloud points, foam ng
indices 1 and foam ng indices 2 of the cenment adm xtures obtai ned are shown
in Table 7. The dispersion indices were neasured by the above-nenti oned

di spersion i ndex neasurenent nethod. For,gloud point nmeasurenents, 20~ by
wei ght aqueous nedi um sol utions of the cenent adm xtures were prepared and
t he val ues shown were neasured by the above-nentioned cl oud point

neasur ement hifgkBo¢zathenfigalirngni BAkGESahidkd fAanitg dNd e Bye the
val ues neasuyred %r t he abgvenentloned foan1ng i ndex “neasur enent net hod.
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entrained can be obtained. Those conventional substances
which are incorporated in cement dispersants as antifoaming
components are not readily soluble in water and cause the
problem that the antifoaming components separate out, when
stored in admixture with cement dispersant solutions. On
the contrary, the compound (A) is highly hydrophilic, so
that it can occur relatively uniformly in cement dispersant
solutions and the mixtures thereof can be stored stably
without separation.

Preferably, a cement dispersant comprising the water-
soluble polymer (A) is used as the above-mentioned cement
dispersant. Thus, in accordance with the present invention,
a cement composition having a high water-reducing capacity
and capable of showing a stable amount of air entrained can
be obtained by using a cement admixture comprising the
water-soluble polymer (A) and the above-mentioned cement
additive. Such cement additive also constitutes an aspect
of the present invention. The ratio, on the solid weight
basis, between the cement dispersant and compound (A) in
such cement admixture, namely the ratio compound (A)/cement
dispersant, is preferably 0.005 to 0.3, more preferably
0.01 to 0.25, still more preferably 0.015 to 0.20, most
preferably 0.02 to 0.15.

In the above cement admixture, any of various AE
agents, such as of the alkyl ether-based anionic surfactant,
modified rosin acid compound-based anionic surfactant,
alkylsulfonic acid compound-based anionic surfactant,
higher alkylcarboxylic acid salt-based anionic surfactant
and modified alkylcarboxylic acid compound-based anionic
surfactant, for example Vinsol (trademark, product of
Yamaso Kagaku) and Micro-Air (trademark, product of Master
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~7 Expl anations are nade of the data in Table 7 in the follow ng. The
anount of addition (% by weight) is the unt of addition (parts by

wei ght) of the antifoam ng agent relative to 100 parts by wei ght of the
cenment solid. The cloud point (C (20% by weight) is the cloud point of a

20@6by wei gt i PAELoYS ﬁﬁg HE‘ﬁQEHtb@ﬂb@ﬁeﬁh?,C@H%%bu%dﬁbﬁh%ﬁ% ell and
HP-8 are tra ﬁgnarks for Takenoto Yushi's air-entraining and h| gh-range

wat er - r educthteabifi REuFBs. CQNGPFanPé§F9rﬁbrtgPrEBﬁﬁﬁgF?roﬁE ﬁére prepar ed

by addi ng t&envatee- aeﬁluztngeagsﬂbﬁ aadcémfehfcoams@@r@g&rttss otmewn thanTabl e 8
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r
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t hose nentisaparabbue reflecinggaenthe measuwnédwat: iwet od oif spertdent age of

increase inaégglQPQHEEgOLgQEEs?”g&é%ﬂ%gators, water-soluble polymers,
thickening agents, flocculants, cement wetting agents, and
corrosion inhibitors, may be used combinedly, without
reducing the effects of the cement admixture. The amount
of addition of the above compound (A) is preferably, for
example, 0.001 to 1.0% by weight, more preferably 0.001 to
0.5% by weight, still more preferably 0.001 to 0.1% by
weight, most preferably 0.001 to 0.05% by weight, based on
the weight of cement. The compound (A) may be used a
single species or a mixture of two or more species may be
used.

A cement admixture comprising a water—-soluble polymer
(A) and an antifoaming agent (B) in which said antifoaming
agent (B) has a kaolin turbidity of not more than 500 mg/L
as measured in a 1% by weight aqueous medium solution, a
cloud point of not lower than 5°C as measured in a 0.5% by
weight aqueous medium solution and an antjfoaming capacity
in salt water, and in which the content of said antifoaming
agent (B) is not more than 10 times relative to said water-
soluble polymer {(A) on the weight basis can also produce
the effects of the present invention, and such cement
admixture constitutes a further aspect of the present
invention.

The above cement admixture, in which a kaolin
turbidity as measured in a 1% by weight aqueous medium
solution and a cloud point as measured in a 0.5% by weight
aqueous solution satisfy the above-specified range
requirements, can show good compatibility between the
water-soluble polymer (A), which is to serve as a cement
dispersant, and when prepared in a solid matter



<Mbrtar test method> (1) Cenent (1,605 g) was placed in a m xer/agitator
and dry m xing was carried out for 30 seconds. (2) Water (691.5 g; water

al one anmounting to 95% of the required anount) containing the

wat er -reduci ng agent and antifoam ng agent was added, and kneadi ng was
carried out for 30 seconds. (3) Sand (4,268 g) and 36.4 g of water (water
al one anmobunting to 5% of the required a nt) containing the AE agent was
added, and kneading was carried out for 120 seconds. (4) A mni slunp cone
(slunp conegeseribedibn 3kS10314¢3) wgﬁtf,' lFoed Wil 0 liapers of the
nortar prepared. Each |ayer was pounge. wth a packing rod 15 times until
the tip of #helpagRing peanEngefedanodaVRakf USH fORE QEpEaPUs MR hat

layer and, ébnatiyn LhE 9BEKWCEEBASY a¥RS aBHPRN:Ed rang &t hdRle surface was

snoot hened. | mmedjately, thereafter, the mni slunmp cope was |lifted
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di anreter we g gsured ang tEe nean val ue thgrﬁof Mﬁg.regonded as "nortar
f1 ow val ue"PT e ARduREr 5Pl AT readtP el 05i AgSa*AbrEAMANY et er

[ product ofpibprerbiSei sakashb: whbetrar iAi cakbedifeCt3dFe(ltyr addvigrid) ]. (5) The
nortar was a 5 . qkput t rnt.ar. fl.ow v d
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kneaded fOfa@tﬂf@H&fﬁg ﬁPQpEPEiEEriﬁrthQWM&%%%g and jamlinin tofr 1Ry WRy e
nmeasured by the nethods nentioned above underﬁéﬁ%k(annunt of air after 10
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the nortar ihewgaaldeanfdoanoughndt ahltwene igeasipead by tchehwet hods

menti oned above.under (4). (apmpunt_of air f.ter 1 i.nut es of kneadi ng).
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~ . ~~W, for the antifoaming agent (B) to fully produce its efTects.

When the content of the antifoaming agent (B) exceeds the
above range, the antifoaming effect is lost and the air-
entraining effect 1s conversely produced. These produce
synergistic effects and make it possible for the above
cement admixture to have a high water reducing capacity and
maintain a stable amount of air entrained without allowing
increases in the amount of air even when the time of
kneading is prolonged in the production of cement
compositions.

As regards the above cement admixture, it is
preferred, for example, that the kaolin turbidity defined
hereinabove be not more than 400 mg/L, and that the above
cloud point be 5 to 80°C, more preferably not more than 300
mg/L and 5 to 60°C, still more preferably not more than 200
mg/L and 5 to 50°C, respectively. The content of the
antifoaming agent (B) is preferably 0.001 to 10 times, more
preferably 0.005 to 5 times, still more preferably 0.01 to
3 times, relative to the amount of the above water-soluble

polymer (A) on the weight basis.
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As for the methods of measuring the above-mentioned
kaolin turbidity and cloud point, the following methods,
for instance, are suitably used. That the antifoaming
agent in question has antifoaming properties in salt water
can be confirmed by the above-mentioned foaming test.
(Kaolin turbidity measurement method)

The sample (antifoaming agent) is placed in a square
cell with a thickness of 10 mm and the turbidity (kaolin
turbidity: mg/L) is measured using a turbidimeter (NEC
Corporation model NDH2000 (trademark)). In cases where the
sample undergoes separation with the lapse of time, it is
stirred and, after attaining homogeneity, the measurement
is carried out within 10 minutes.

(Cloud point measurement method)

{1) A 0.5% by weight agueous medium solution of the
antifoaming agent is prepared.

(2) The 0.5% by weight aqueous medium solution of the
antifoaming agent as prepared as mentioned above under (1)
is heated on a water bath, and the temperature at which the
agueous medium solution begins to become cloudy is recorded
as the cloud point.

The above antifoaming agent (B) is not particularly
restricted but may be any of those compounds capable of
reducing the amount of bubbles in aqueous solutions.
Preferably, however, the oxyalkylene antifoaming agent (B-
1) and/or oxyalkylene antifoaming agent (B-2) which is
mentioned below, for instance, is to be contained. In this
case, it is preferred that the antifoaming agent (B) be
composed of the oxyalkylene antifoaming agent (B-1) and/or
oxyalkylene antifoaming agent (B-2) or comprise one or both
of these as main constituent(s). The above oxyalkylene
antifoaming agent (B-1) is represented by the following
general formula (5);
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R T-(R°0-RS) (5)

in the formula, R! and R® are the same or different and
each represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atoms, the t R®0 groups are the
same or different and each represents an oxyalkylene group
containing 2 to 18 carbon atoms, t represents the average
molar number of addition of the oxyalkylene group(s) and is
a number of 1 to 300, T represents —-0-, —-COp;—, -SO04-, —-PO4-
or -NH-, m represents an integer of 1 or 2 and, when R is
a hydrogen atom, m is 1. In the general formula (5), R’ is
a hydrogen atom or a hydrocarbon group containing 1 to 30
carbon atoms, preferably 2 to 30, more preferably 4 to 30,
still more preferably 6 to 22, especially preferably 8 to
22, most preferably 10 to 18 carbon atoms. Among the
hydrocarbon groups, straight or branched alkyl and alkenyl
groups are particularly preferred. The number of carbon
atoms in the oxyalkylene group R°0 is adequately 2 to 18,
preferably 2 to 8, more preferably 2 to 4. Further, the
moiety —(R°0)¢~ is preferably composed of an oxyethylene
group{s) and an oxyalkylene group(s) containing 3 to 18
carbon atoms, particularly preferably of an oxyethylene
group (s) and an oxyalkylene group(s) containing 3 to 8
carbon atoms, most preferably of an oxyethylene group (s)
and an oxyalkylene group(s) containing 3 to 4 carbon atoms.
In this case, the moiety - (R°0)¢- has a form resulting from
addition of two or more alkylene oxide species. In the
present specification, the mode of addition of the
oxyalkylene groups in the form resulting from addition of
two or more alkylene oxide species selected from among
ethylene oxide, propylene oxide, butylene oxide, styrene
oxide and the like may be any of the random addition, block
addition, or alternating addition, for instance. In cases
where two or more oxyalkylene group species are involved in
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are made of Table 8 and Table 9 in the foll owi ng. The amobunt of addition
(weight ~/C) means the anmount of addition (parts by weight) relative to 100
parts by weight of cenent solids. The inﬁ%ease (15 mnutes - 5 m nutes)
nmeans the increase (% by volune) in anou of air entrained during 10

m nutes (between values after 5 mnutes and 15 minutes of stirring). From
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producti on. I A C nt. _addi.tive coppri,sin onpound (A)
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in the fornpbdyoXyeéprédsarise rb¢OanomonORaCHZNKCENd RL represents a
hydrocar bonggs gup . €@RYAEREAGrb1kAn32 GARAR AL Oy § 15l R groups may be

the sanme or" di nt "and each represents an oxya | erie grioup containing 2

to 18 car boAlEYSHABIYR)r ehegestd fafte Spditdgsuml &S MmAdEM of addition of
the oxyal kYbém?oSlS/@léBp@fl@n'esn@&Hy'lt @%¥er0fsull flaa SUhANbE3nf epresents a
group havi ng g Ieaié gne Cc rbogyl r Slii|f0n | group or a salt thereof. 2.
The cenent HBdYPRVYETRYCEPG %ﬁ’dte YaPReRYL, A Svi ety - (R20)"- in
sai dI EelneraI(prymukgan}rlie&ecgm@ai@h@fspgmmgyemm{ e{wTﬂroup and agd_ _
oxyal kyl ene ,group contai nin to carbon atoms. 3. e cenent additive
accor di ng tége?é{?ﬁf(é’?%«gre&%n sE&Rg Y or?%&?r?g‘a(at@’ %% epresented by the

fol |l ow ng génel gl okgaiklyd eh2p;l kiRl amiGad smh (EE@&BH6~~g"~' C~"R~ in the
formula, RL r L_kyl .al kenyl group each containing 6 to 22
car bon atom‘s),wgogﬁgrl]‘é?/el%g‘ﬁ%rale%ryelgén&??'t he average nol ar nunber of addition
and is a nunber sBreseyirnd ele thel aboyes ahtd foeming age3gn Ehd Ovank p/ (p +
gq) < 0.8 and R3 represents a group having at |east one carboxyl or sulfonyl
group or a salt thereof. 84 4. The cenent additive according to any of
Clains 1 to 3, wherein R3 in said general formula (1) is a dicarboxylic
acid residue. 5. The cenment additive according to Claim4, wherein R3 in
said general formula (1) is represented by the follow ng general fornula
(3) or the followi ng general formula (4); CH=CH COOYI ( 3 ) CH2 CH2- COOY2 (
4 ) in fornmulae, Y1 and Y2 each represents a hydrogen atom a nonoval ent or
di val ent nmetal, amonium or a protonated organic am ne. 6. The cenent
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8. The cenment additive according to any of Clains 1 to 7, wherein said
conpound (A) itself has no antifoam ng 85 capacity, and the hydrolyzate
obt ai nabl e by hydrol ysis of said conmpound (A) under al kaline condition has
the antifoam ng capacity. 9. A cenent adm xture conprising a water-soluble
polymer (A) and the cement additive accofgling to any of Clainms 1 to 8. 10.
A cenent adm xture conprising a water-soluble polyner (A) and an
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general fornmula (10); RR1 GRR3 C( 1 0 )i,22C-OM in the formula, R21 and
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represents iy dspgek ¢ One @rgﬁg%ﬁéé%s”ﬁ&@' in@odivedl 8Rl i %ld’dl%mm um
or a protonated organic am né A cenent ., conposi tion conprising t

cement admikkut® RERbPETRY. o2 Enfhef gePHPR’ @‘tbnlghec@%ﬂifaanao]ﬁﬁt‘éﬂ 20.

A cenment coppshéi @@ux@@”’@él Sh an?eﬁEffEéheaEmbX:kUWﬁlc%e'ﬁimtu%&d peatRdund
wher ei n percent ggﬁ%of i creangyFﬁan amount of air entrained after 10

mnutes of Khed Ck Chot*¥o 3R 9609 Pefalitdantg%ar Ok fPZE anount of
air entrai negicbo\, attorls A As examples of such oxyalkylene antlfoamlng

Ay, A AA Ay..A A A A 2. A 7. R A Ae Ay. A Ay. A
e ne. i AeagE n e r gl W MY oh Y 16 B RiRG SReCTRS aerR Y
Ahe AF A Vheﬂh , a2, M*u%@\Aﬁlwglﬁ Ay . BvdeoA. mareAcANtAenAua yAReAnsed

f9 AufL. AL AS. A . AAf. Af. A@Ay. Af. Af2 *efPQ }" # [ \ ~
| wr rrhc"Y] cﬁﬁb’ﬁ] ca ca ca] ca] ca] ca] ca] ca] ca] ca] ca]Lca] ca]:c ]lca] ca] ca] ca] ca] caU
] c a]ca] ca] ca] ca] 2} @@ chyRa) eaf such” as’ polyoxyethylene-
W) 2\ ] *bc]| }i&ii&k §6‘;¥}P@ﬂ1é%§§]f§§]{é@ﬂ1i@kﬁéw 9@]196};48@]1:%@?@11%&] ca] ca] ca] ca]j

??Lgﬁ} ga]Z]:]'i ‘g&a 53 C%&f%é?cé]ﬂ % % if% %B?CQ%&XP@(F a‘]yég]“@a] ca] ca] ca] c

a] ca] ca] ca];@@jy@]pﬁ]bﬂ@@éﬁp&;Efubzﬁéthyléné R’pS’l OAHAMBABAEE< =" c' d' ' (++,,

Ly ead ca] cal G Vo Oh ey Ehs BT ARs B chpEL pe Bo il b%%] el 53} %1@%88%8?

1" 1) 3+3] 3} 38BgBRUlxsndpthet | ehfehdta] cafitajndnpcd] ta] 84] carbahcaloajsca] ca] cal
ca] ca] ca] ca] ca] cagl¢ el 3d¢al £8L61) £8) cehsal calGahd4nendi ez éhi7 e8f 888889999

ca] ca] ca] cad xadiead , ,ca:]aaécla];cajaclahcaﬂlca}calcal—ﬁé‘ﬁﬁ F=G=bate(i>1>@ ¢h@ @ @uoR

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ

uuuuuuuuu\.u

ca] ca] ca] cd] ca ﬁ?%a?‘%%ﬁ%‘}l } gg%ﬁ‘é%%g}’éa%g éb&i\l@& ] CZI]: ﬁ&k@a] cal ¢al cal ca]

B2 B3 BABBBOBRBBBBBBBRBEBE Wush; dldp}ea) aa]:oa]oda] maz]raa]tgza] ca] ca] ca] ca

I' CCCCIDKD
Lcua] caj Ca]EE%J_%%l:%P]&&%C@l&&}gﬁ] %:? f’?‘] %g];ﬁﬁ Gal %"ﬂ:% 154l % }a%a

caj ca ca caj ca cal] cay] ca]c
a] ca] ca] ca]la%ﬂ%:h] ca} ealhehi capdafeaenlal c%F]Je&éF]é‘a?’é yéarpca] ca] ca] ca]cal e"el

I, i s/ ]sEs] zo] >]1 viNYbb 1< Shé daddih€ab caégalr@a] ¢gabmakeahaaheabeapeahedkea] cal c
ajca]ca]calc c c ca

a] ca] ca] ca] %g‘}%g 'Ile‘ﬁh ‘E@kgﬁlﬁign dt9) FéafeaPeRr) f5PRS) BRFc 8 ¢4 88 Fca) ca
] ca] ca] ca] caf dal]mc]lcac]l clalgha¢cajtapbal saforteahdapcapcapcapcaperapoal LWKN
dg<?K&N&- d Z

cg] ca] ca] ca%t lfcg?)ca]@%%{g ? gl?ggflcgi‘ég Ica] ca} g:} g:} g:} g:} g:} ggi gg] g? ]:21)
vVXx8x; XxCxTxYx] x{ X@ol} Q/\ﬁ ove oxyalkylene antifoaming agent (B-1) to

{val gb] X cal £¢d cil gl &Q&E%&ﬁlﬁ?] 8§ﬂ>8é1€2l cgleakngl %lec@r_h%%]e%%]ec%c%‘éa] ca]

cMal calc™a]calc ]é ca) ca]calca % opsyt ni cMYS cajcalc alU.c
a] cal] ca] cajjcd} T,%c%]Ea‘EJ]lEIaTc’a@]ic‘d]- BUFB&] Eé]’éO&@F@ g]lé‘&] efakpeading
a] cal] ca] cajcatice apt6da@d €adeadeateReitINPENYsitions and have a certain

eactes et cdty it ML OSSRk 3l st gl

a] caQrvxX\ " cimppruxht that the molar number of addition of alkylene

ruoy 3.1 ocaldeoleatlgal ol e sncaltonleatialpohoaley sahesladl oo ol ca

$. 02_yt ni d" st e Ul et cﬂqz’ra]tmlsﬁ qa]mctﬂe;a] th)talprafented] thjtathba] cal] ca
I cay ca] Ca]{éigﬁiﬂfﬁad)c L&C flUlCé] C@%C@l BFUL RBistied.

I—GB-V-J

_z}] bipz}]w Vi dMXSl g] ¢ ca] calf cay ca] cafﬁca]ca] caUlcalc

al] ca] cal] c?) cexfeadeal et tagca @a]:cé\@] CEY| @é]{éla dsPeaPEadPaBaoEKst | vakf
[ U g] U ca] cal] ca] cal] ca] cal] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] cal] ca] ca] ca]

ca] ca] ca] ca] ca]ca]ca] ca]ca]caUcaV]ca ' (,-ADON\f|st~ytnic”YTlg]]calc

a] cal] ca] calU] ca] c, a] cal] ca] caU] ca] cal] ca] ca] ca] ca] cal] ca] ca] caU] ca] caU] ca] c

aU] ca] cal] ca]ca]c a]cal]ca]ca (1

>CWK{ ~{ vpkf "[U g]] U] ca] cal] ca] ca] cal] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] c

a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca

~$&FQ03936j { vpke  ZUl g] ] ] calU] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] cal caU] ca] ca] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] ca

1 ANAA L



aUc aJc aJcalc aUc a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

>?ab+, OPTV] _m{vpkf [ Vmhc*XlgU ]]calc aUc aJcaljc aUc aJc aUc aJc alUc
ajc aUc ajJc aUc aJjc aUc aJc aUc aJc aUc aJc aUc alJc aV]c alJc aUc a]c
aVlc ajc aUc aJc a no}xrngb\Wrmc~rXligU]]]c aUc ajc aUc aJjc aUc aJc alUc
ajc aUc ajcalc aUc alJc aUc a]Jc allc a:;c aUc aJcaljc alUc alJc aUc aJc
aUc aJcalc aUc 1

agent decreases. When r/(r + s) is less than 0.2, the
amount of air entrained increases as the time of kneading
is prolonged in the production of cement compositions,
leading to decreases in the strength of cement compositions.
More preferably, the relation 0.3 < r/(r + s) < 0.7 should
be satisfied, still more preferably 0.35 < r/(r + s) < 0.7.
Preferably, the value (r + s) satisfies the relation 2 < (r
+ 8) < 300. When (r + s) is 2 or less, the amount of air
entrained increases as the time of kneading is prolonged in
the production of cement compositions, leading in decreases
in the strength of cement compositions. When (r + s) is
300 or greater, the effect as an antifoaming agent
decreases. More preferably, the relation 5 < (r + s) < 200
should be satisfied, still more preferably 5 < (r + s) <
100, further more preferably 5 < (r + s) < 50, particularly
preferably 5 < (r + s) < 40, most preferably 10 < (r + s) <
40.

Further, for the oxyalkylene antifoaming agent (B-1)
to have high antifoaming capacity, prevent the increase in
the amount of air entrained with the prolonged time of
kneading in the production of cement compositions and have
a certain level of hydrophilicity against water at 20°C, it
is preferred that the group R® in the general formula (5)
or R’ in the general formula (6) contain 1 to 30 carbon
atoms, more preferably 4 to 30, still more preferably 6 to
22, most preferably 8 to 22 carbon atoms. The species of
the hydrocarbon group is preferably an alkenyl group or a
straight or branched alkyl group.

In the practice of the present invention, the above
antifoaming agent (B) preferably comprises an oxyalkylene
antifoaming agent (B-2) having a hydrocarbon group
containing 1 to 30 carbon atoms, an alkylene oxide chain
composed of an oxyethylene group(s) and an oxyalkylene
group (s) containing 3 to 18 carbon atoms and at least one
nitrogen atom in the molecular thereof, with said alkylene
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()-1x '105@é4$ ggon group cog%alnlng 1 to 30 carbon atoms, an
alkylene oxide chain composed of an oxyethylene group(s)
and an oxyalkylene group(s) containing 3 to 18 carbon atoms
and at least one nitrogen atom, with said alkylene oxide
chain satisfying the relations 0.2 < u/{(u + v) < 0.8 and 2
< (u + v) < 300 where u is the molar number of addition of
ethylene oxide and v is the molar number of addition of the
alkylene oxide containing 3 or more carbon atoms. It is
characterized by having a nitrogen atom(s) in the molecular,
and the nitrogen atom may be neutralized with an acidic
substance, for example an inorganic acid such as
hydrochloric acid, sulfuric acid or nitric acid, or an
organic acid such as acetic acid, propionic acid or
(meth)acrylic acid. In blending the water-soluble polymer
(A) such as a polycarboxylic acid water-soluble polymer
with the nitrogen-containing oxyalkylene antifoaming agent
(B-2), the polycarboxylic acid water-soluble polymer may be
in a form in which all carboxyl groups thereof are
neutralized with a monovalent metal, such as sodium or
lithium, or a divalent metal such as calcium, iron or
aluminum. Preferably, however, the polycarboxylic acid
water-soluble polymer is blended in a form having
unneutralized, free carboxyl groups. When the water-
soluble polycarboxylic acid polymer having free carboxyl
groups is blended with the nitrogen-containing oxyalkylene
antifoaming agent (B-2), the free carboxyl groups in the
polycarboxylic acid polymer are neutralized with the
nitrogen atom in the oxyalkylene antifoaming agent (B-2) to
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10bb89999999¥mﬁn%lqpmpqgmgqqnﬁ J@oh as mortar or concrete, an exchange

reaction occurs between Ca ions and like cations occurring

in cement and the antifoaming agent, whereby the
antifoaming agent is released to express its antifoaming
properties. As such oxyalkylene antifoaming agent (B-2),
there may be mentioned antifoaming agents represented by
the following general formula (11);

[ (CHoCH30) 41/(R*40)y; 1, —RS
N—[ (CHyCH0) 1,5/ (R*®0),51,9—R*" (11)

[ (CHyCH30) y3/(R*80)51,s—R%

in the formula, R?®!, R?® and R?® are the same or different

and each represents an oxyalkylene group containing 3 to 18

carbon atoms, R?®%, R? and R?°’ are the same or different and

each represents a hydrogen atom or a hydrocarbon group

containing 1 to 30 carbon atoms, ul, u2 and u3 each

represents the average molar number of addition of ethylene

oxide, vl, v2 and v3 each represents the average molar

number of addition of an alkylene oxide containing 3 or

more carbon atoms, provided that the relations u = ul + u2
+ u3, v=vl + v2 + v3, 0.2 < u/{u+ v) < 0.8 and 2 < (u +

v) < 300 are satisfied, x1, x2 and x3 each is 0 or 1 and at

least one of x1, x2 and x3 is 1.

In the above general formula (11), R?®, R? and R?® are

the same or different and each represents a hydrogen atom
or a hydrocarbon group containing 1 to 30 carbon atoms.
The hydrocarbon group includes straight or branched alkyl
groups containing 1 to 30 carbon atoms; benzene ring-
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h!logbh&f(kkuﬁ%%%g%%ﬁéis%ﬂ%%i%%ﬂ)i2 or x3 is 1, a hydrogen atom is
preferred among them. When x1, x2 or x3 is 0, a straight
or branched alkyl, straight or branched alkenyl or straight
or branched alkynyl group containing 1 to 30 carbon atoms
is preferred, a straight or branched alkyl, straight or
branched alkenyl or straight or branched alkynyl group
containing 4 to 30 carbon atoms is more preferred, and a
straight or branched alkyl, straight or branched alkenyl or
straight or branched alkynyl group containing 6 to 22
carbon atoms, more preferably 8 to 22 carbon atoms, is
still more preferred. Among these, straight or branched
alkyl groups are preferred. Suitable as R?*0, R?®0 and R?*%0
are oxyalkylene groups containing 3 to 18 carbon atoms,
preferably 3 to 8 carbon atoms, more preferably 3 to 4
carbon atoms. The mode of addition of the oxyethylene
group (s) and oxyalkylene groups R?'0, R?®0 and R*®0 may be
any of the random addition, block addition or alternating
addition, for instance. In cases where two or more
oxyalkylene groups are involved in the addition, it is
preferred that the group R?®>, R?*’ or R*’- in the general
formula (11) be bound to an oxyethylene group block which
in turn be bound to a block of oxyalkylene groups
containing 3 or more carbon atoms.

In the above general formula (11), the average molar
number u of addition of oxyethylene groups and the molar
number v of addition of oxyalkylene groups containing 3 to
18 carbon atoms preferably satisfy the relations 0.2 < u/{(u
+ v) < 0.8 and 2 < (u + v) < 300, more preferably 5 < (u +
v) < 200, still more preferably 5 < (u + v) < 150, further
preferably 5 < (u + v) < 100, still further preferably 10 <
(u + v) < 80, particularly preferably 10 < (u + v) < 50.
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30 carbon atoms or secondary amines having two equal or
different alkyl group species, such as (di)methylamine,
(di)ethylamine, (di)propylamine, (di)butylamine,
(di)pentylamine, (di)hexylamine, (di)heptylamine,
(di)octylamine, (di)nonylamine, (di)decylamine,
(di)dodecylamine, (di)tetradecylamine, (di)pentadecylamine,
(di) hexadecylamine, (di)heptadecylamine, (di)octadecylamine,
(di)nonadecylamine and (di)icosylamine; mixtures of primary
amines having a straight or branched alkyl group containing
1 to 30 carbon atoms but differing in alkyl group species,
for example coconut oil fatty acid-derived primary amines,
oleic acid-derived primary amines, soybean oil fatty acid-
derived primary amines, beef tallow fatty acid-derived
primary amines and hardened beef tallow fatty acid-derived
primary amines; mixtures of secondary amines having
straight or branched alkyl groups containing 1 to 30 carbon
atoms but differing in alkyl group species, for example
coconut oil fatty acid-derived secondary amines, oleic
acid-derived secondary amines, soybean oil fatty acid-
derived secondary amines, beef tallow fatty acid-derived
secondary amines and hardened beef tallow fatty acid-
derived secondary amines; primary or secondary amines
having a benzene ring-containing aromatic group(s)
containing 6 to 30 carbon atoms, such as phenyl,
alkylphenyl, phenylalkyl, (alkyl)phenyl-substituted phenyl,
naphthyl and the like, or an alkenyl group containing 2 to
30 carbon atoms or an alkynyl group containing 2 to 30
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acids, such as acetic acid, propionic acid, butyric acid,
valeric acid, lauric acid, stearic acid, oleic acid,
coconut oil-derived fatty acids, soybean-derived fatty

acids, beef tallow-derived fatty acid and hardened beef
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adducts derived from C;-.zp hydrocarbon or alkyl group
modifications of polyalkylenepolyamines such as
ethylenediamine, propylenediamine, diethylenetriamine,
triethylenetetramine, dipropylenetriamine and
tetrapropylenepentamine; Ci-30 hydrocarbon group- or alkyl
group-modified ethylene oxide-Cs.;g alkylene oxide adducts
derived from polyalkyleneimines, such as polyethyleneimine
and polypropyleneimiﬂe which is obtained by polymerization
of alkyleneimines such as ethyleneimine and propyleneimine;
ethylene oxide-Cs.;3 alkylene oxide adducts derived from C;-
30 hydrocarbon~ or alkyl group-modified polyethyleneimine
or polypropyleneimine respectively obtained by
polymerization of alkyleneimines such as ethyleneimine and
propyleneimine; Ci-3c hydrocarbon group- or alkyl group-
modified of amines obtained from polyethylene glycols
having an oxyethylene group(s) and an oxyalkylene group(s)
containing 3 to 18 carbon atoms by conversions of the
terminal hydroxyl groups to amino groups; and the like.

In the practice of the present invention, it is
possible to synthesize unsaturated monomers having
antifoaming properties by esterifying those oxyalkylene
antifoaming agents (B-1) of the general formula (5) in
which R* is a hydrogen atom and T is -0- or -NH- or those
oxyalkylene antifoaming agents (B-2) of the general formula
(11) in which any of R?®, R? and R?*® is a hydrogen atom with
an unsaturated carboxylic acid such as (meth)acrylic acid
or maleic acid. By copolymerizing these unsaturated
monomers having antifoaming properties with a monomer

providing a constituent unit represented by the general
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constitute a further aspect of the present invention.

A cement admixture comprising a water-soluble polymer
(A) and water in which a foam height obtainable by causing
a calcium chloride-containing aqueous medium solution of
the above cement admixture to foam is not higher than 70%
of the foam height obtainable by causing an aqueous medium
solution of the above cement admixture to foam, percentage
of foam height disappearaqce 5 minutes after causing the
calcium chloride—containiﬂg aqueous medium solution of the
above cement admixture to foam is not less than 50%, a
cloud point of a 20% by weight aqueous medium solution of
the above cement admixture is not lower than 5°C, and a
viscosity of a calcium carbonate slurry prepared by adding
an aqueous medium solution of the above cement admixture to
calcium carbonate and adjusting the content of said cement
admixture to 0.2% by weight relative to calcium carbonate
and the content of calcium carbonate to 70% by weight is
not more than 1,000 mPa's can produce the effects of the
present invention, and such cement admixture also
constitutes a further aspect of the present invention.

In respect to the above cement admixture, the
proportion of the foam height obtainable by causing the
calcium chloride-containing aqueous medium solution of the
above cement admixture to foam relative to the foam height
obtainable by causing the aqueous medium solution of the
above cement additive to foam is referred to as “foaming
index 17, the percentage of foam height disappearance 5
minutes after causing the calcium chloride-containing
aqueous medium solution of the above cement admixture as
“foaming index 27, the cloud point of a 20% by weight



109%! & () -
109! & () -
109! & () -
109! & () -
10%! & () -
109! & () -
109! & () -
109! & () -
10%! & () -
109! & () -
109! & () -
109! & () -
10%! & () -

.a3 10%! & ()-.a3 10%! & ()-. DO0>aa3 a3 10%! & ()-./KhOma3

.a3 10%-!' & ()-.a3 10%! & ()-.a3 10%! & ()-.gK0O>aa3 a3a3

.a3 10%-!' & ()-.a3 10%! & ()-.a3 10%! & ()-.a3 10% & ()-

.| "D0>aa3 a3 10%-! & ()-.a3 10%! & ()-.+a3 10%!& ()-.!a3

.1a3 10%! & ()-.% KhOm "~ DO>aa3 3 10%}'&f() .a3 10%!' & ()-. +a3

.1a3 10%! & ()-.!/KhOma3 10%+! .SW0>aa3 10%*! & ()-.

./ KhOnmDa3 10%*'&'() . 0a3 10%*'&'() .a3 10%!' & ()-. DO>aa3 a3

e{ R éélu@@oﬂoo/‘f @‘h(a) ab%%elgﬁhe‘?ﬁt()adnﬁ%ture as
>aa3 / KhOme3 109 & () - a3 10%'& ()-.a3
B agdering?,  xodakhe/ Kh@ﬁanW%Pf&'a( Falﬁuﬁo%ar@qr)ateas

@ﬁlﬂW%&ﬁéfe@% 0%6r48n &) anad qhA¥hkEiEr X sO1aad L% &K - - a3

3 10%! & ( gg 0%+ & () - 23 10%}'&' KhO §P>aa3

‘i%%}@‘%?? 11pyge gte) cadgipmosrrgh PPatR%’HJa? Justing

the content of said cement admixture to 0.2% by weight

relative to calcium carbonate and the content of calcium

When the

foaming index 1 and foaming index 2 satisfy the respective

carbonate to 70% by weight as “dispersion index”.
range requirements mentioned above, the cement admixture
effectively exhibits its antifoaming properties under
alkali- and inorganic salt-containing aqueous mediuml
solution conditions in cement compositions such as concrete
and its performance characteristics uniformly with the
lapse of time. When the cloud point satisfies the above
range, a uniform aqueous medium solution can be obtained,
the antifoaming agent will hardly separate even during a
prolonged period of storage, and uniform performance
characteristics can be exhibited with the lapse of time.
Furthermore, when the dispersion index satisfies the above
range, the admixture can make cement compositions excellent
in fluidity. When these effects are produced
synergistically, the cement admixture becomes one having
great water-reducing capacity and capable of stably
maintaining the amount of air entrained without allowing
increases in the amount of air even when the time of
kneading is prolonged in the production of cement
composition.

In the above cement admixture, it is preferred, for
that the above-defined foaming index 1 be 0 to 70%,
the above foaming index 2 be 50 to 100%,

point be 5 to 80°C and the above dispersion index be not

example,
the above cloud

more than 1,000 mPa-s.
index 1 is 0 to 50%,
100%,

dispersion index is not more than 800 mPa-'s.

More preferably, the above foaming
the above foaming index 2 is 60 to
the above cloud point is 5 to 60°C and the above

Still more
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particularly restricted provided that it comprises a water-
soluble polymer (A) and water and that the above foaming
index 1, foaming index 2, cloud point and dispersion index
fall within the respective ranges specified above. For
example, it is preferred that a compound or polymer having
antifoaming properties be used and that the above~mentioned
compound (A) and/or antifoaming agent (B), among others, be
used. When the above compound (A) and/or antifoaming agent
(B) is used, it becomes easy to prepare a cement admixture
satisfying all the four requirements mentioned above and
the effects of the present invention can be fully produced.
Preferred embodiments of the above compound (A) and/or
antifoaming agent (B) are the same as those mentioned
hereinabove,

The following methods, for instance, are suitably
used as the methods of measuring the above foaming index 1,
foaming index 2 and dispersion index. As for the cloud
point measurement method, the above-mentioned method of
cloud point measurement can be used where the cement
admixture is used in lieu of the antifoaming agent.
(Foaming index measurement method)
(1) An aqueous medium solution (100 g) is prepared by
weighing 0:5 g of a cement admixture adjusted to a solid
content of 20% by weight in a polypropylene vessel with an
inside diameter of 65 mm and a height of 92 mm [product of
Teraoka: Pack-Ace 250 (trademark)] and adding 99.5 g of a
0.1% by weight aqueous solution of Vinsol (trademark,
product of Yamaso Kagaku) [the concentration of the sample
(cement admixture) on that occasion being 0.1% by weight].
(2) In an atmosphere at a temperature of 20°C and a
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the method of disposing, see Fig. 1; the homomixer is
disposed in the center of Pack-Ace) and the solution is
stirred at 4,000 rpm for 5 minutes.

(3) Thereafter, the rotation is stopped and the solution
is allowed to stand. After 30 seconds, the height of the
foam layer (foam height) is measured. The difference
between the lowest position of the foam-gaseous phase
interface and the foam-liquid phase interface is taken as
the foam height.

(4) Then, 10 g of calcium chloride (product of Kishida
Kagaku Kogyo, purity 99.9%) is weighed in a polypropylene
vessel with an inside diameter of 65 mm and a height of 92
mm [product of Teraoka; Pack-Ace 250 (trademark)]. A 0.5-g
portion of the cement additive adjusted to a solid content
of 20% by weight is weighed and added thereto, and 99.5 g
of a 0.1% by weight aqueous solution of Vinsol (trademark,
product of Yamaso Kagaku) is added (preparation of a
calcium chloride-containing aqueous medium solution).

{5) The same procedures as mentioned above under (2) and
(3) are carried out, and the foam height in the calcium
chloride-containing aqueous medium solution is measured.
(6) The difference in foam height is calculated from the
values obtained in the above procedures (3) and (5).

The above foaming index 1 can be calculated as
{X1/Y1} X 100, where X1 is the foam height (mm) obtained
with the calcium chloride-containing aqueous medium
solution of the cement admixture, namely the value obtained
as mentioned above in (5), and Y1 is the foam height (mm)
obtained with the aqueous medium solution of the cement
admixture, namely the value obtained as mentioned above in
(3). The above foaming index 2, which is percentage of
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where X1 is the value obtained as mentioned above in (5)
and X2 is the foam height
minutes of stirring of the calcium chloride-containing

(mm) after 5 minutes following 5
aqueous medium solution of the cement admixture with the
homomixer in the above-mentioned procedure (2).
(Dispersion index measurement method)

(1) Calcium carbonate [150 g; product of Nitto Funka
Kogyo: NS #200
cm?/g, mean particle diameter 1.85 microns] is placed in a

(trademark), specific surface area 12,000
polypropylene vessel with an inside diameter of 65 mm and a
height of 92 mm [product of Teraoka: Pack-Ace 250
(trademark)].

(2) Water (45 g)
to the calcium carbonate-containing vessel so that the
cement admixture amounts to 0.2 part by weight relative to

namely the cement

containing the cement admixture is added

100 parts by weight of calcium carbonate,
admixture is 0.2% by weight relative to calcium carbonate.

(3) The resulting calcium carbonate slurry is stirred
manually for 1 minute using a stainless steel (SUS) spatula.
(4) Using a homomixer [product of Tokushu Kika Kogyo: T.

K. Auto Homomixer model M (trademark)], the slurry is
stirred at 5,000 rpm for 3 minutes.

(5) The mixture after stirring is allowed to stand in a
constant temperature vessel at 20°C for 1 hour to adjust
the calcium carbonate slurry to 20°C.

(6) Using the above homomixer, redispersion is effected
by 1 minute of stirring at 2,000 rpm.

(7) A 80-cc portion of the calcium carbonate slurry
prepared as mentioned above in (6) is placed in a glass
vessel with a diameter of 40 mm and a height of 120 mm
(trademark)], and the

[product of Maruemu: Screw tube No. 8
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using a No. 2 rotor until 500 mPa-rs, ® 60 rpm using a No.

3 rotor from 500 to 2,000 mPa*s and @ 60 rpm using a No. 4
rotor from 2,000 to 10,000 mPa-s].

The above-mentioned water-soluble polymer (A) to be
used in the practice of the invention is now described.

The above water-soluble polymer has a sufficient
content of a hydrophilic structural unit to render the
polymer water soluble. The hydrophilic structural unit
includes anionic, nonionic and cationic structural units,
and one or two or more of these structural unit species may
be contained. For the polymer to serve as an excellent
cement dispersant, it preferably has both of an anionic
group and a nonionic group as hydrophilic structural units,
if necessary further together with a cationic group.

As the above anionic group, there may be mentioned,
for example, carboxyl, sulfonic acid, phosphoric acid,
carbonic acid, silicic acid and nitric acid groups. The
polymer may have one or more of these anionic groups and,
most preferably, it has a carboxyl group as an essential
unit, if necessary further together with a sulfonic acid
group. The nonionic group includes, for example,

(alkoxy) (poly)alkylene glycol residues and alkyl ether
groups. The polymer may have one or more of these nonionic
groups. Preferably, it has an {(alkoxy)polyalkylene glycol
residue as an essential unit and, more preferably, it has a
polyethylene glycol or alkoxypolyethylene glycol residue,
among them. The cationic group includes, for example,
amino, amido and imino groups, polyalkylenepolyamine
residues, and residues derived from polyamidepolamines or
polyalkyleneimines, or from alkylene oxide adducts of these.
The polymer may have one or more of these cationic groups.

Preferably, it has the residue of a polyalkylenepolyamine
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should preferably satlsfy this range. Preferably, the

nonionic group occurs, in the water-soluble polymer, in an
amount of 1 to 95% by weight, more preferably 30 to 95% by
weight, still more preferably 40 to 95% by weight, and the
(alkoxy)polyalkylene glycol residue should preferably
satisfy this range. The cationic group preferably occurs
in the water-soluble polymer in an amount of 0.1 to 13.0
mng/g.

The molecular weight of the above water-soluble
polymer is not particularly restricted provided that the
molecular weight is sufficient for the manifestation of
cement dispersing ability but it is preferred that the
polymer have a weight average molecular weight within the
range of 5,000 to 1,000,000 (on the polyethylene glycol
equivalent basis: GPC). From the viewpoint of cement
dispersing ability, the weight average molecular weight is
preferably within the range of 5,000 to 500,000, more
preferably within the range of 10,000 to 300,000.

The carboxyl group. in the water-soluble polymer can
be measured in the following manner. An aqueous medium
solution of the polymer as adjusted to pH 2 or below is
subjected to potentiometric titration. The carboxyl group
content can be calculated from the amount of NaOH required
to arrive at the second inflection point from the first
inflection point.

Measurement method (potentiometric titration)

(1) A O.S;g portion of the polymer is dissolved in 50 ml
of water.

(2) The pH of the aqueous medium solution of the polymer
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(4) The carboxylic acid-due acid value (mg/g) of the
polymer is calculated from the amount of NaOH required to
arrive at the second inflection point from the first
inflection point and the accurate weight of the polymer.

First inflection point: The inflection point due to
neutralization of hydrochloric acid;

Second inflection point: The inflection point due to
neutralization of the carboxylic acid.

The polyethylene glycol content in the above water-
soluble polymer can be determined in the following manner.
(1) Using a standard substance and polyethylene glycol, a
standard curve (weight ratio vs. integrated area ratio from
H-NMR spectrometry) is constructed.

(2) The polymer and internal standard substance are
uniformly mixed and subjected to H~-NMR spectrometry.

(3) The weight of the “3.3-3.9 ppm peak appearing at the
same position as that of the polyethylene glycol” is
calculated from the standard curve based on the area ratio
of the integrated values of the “3.3-3.9 ppm peak appearing
at the same position as that of the polyethylene glycol”
and the “peak of the interpal standard substance”.

The above water-soluble polymer (A) is not
particularly restricted but may be any of those capable of
exhibiting a water-reducing capacity on cement compositions.
Polycarboxylic acid polymers having polyalkylene glycol
moieties in side chains are preferably used, however. Such
a polycarboxylic acid polymer can be used as an essential
constituent of a cement dispersant and is called
polycarboxylic acid polymer cement dispersant or water-
reducing agent.

Preferred as the above polycarboxylic acid polymer is
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in the formula, R® and R!® are the same or different and
each represents a hydrogen atom or a methyl group, the a
R0 groups are the same or different and each represents
an oxXyalkylene group containing 2 to 18 carbon atoms, a
represents the average molar number of addition of the
oxyalkylene group and is a number of 2 to 300 and R'?
represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atoms,

and a carboxylic acid constituent unit (II)
represented by the following general formula (8);

13:?
— —-flﬁr— (8)
C

R13 coom!?

R 14
|
C
l

in the formula, R and R'Y are the same or different and
each represents a hydrogen atom or a methyl group and M!
represents a hydrogen atom, a monovalent metal, a divalent
metal, ammonium or a protonated organic amine.

Also preferred as the above polycarboxylic acid
polymer is a polycarboxylic acid polymer (A-2) having a
polyoxyalkylene ether constituent unit (III) represented by
the following general formula (9);
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in the formula, R'®, R'® and R! are the same or different
and each represents a hydrogen atom or a methyl group, R?®
represents a hydrocarbon group containing 1 to 5 carbon
atoms, the b R0 groups are the same or different and each
represents an oxyalkylene group containing 2 to 18 carbon
atoms, b represents the average molar number of addition of
the oxyalkylene group and is a number of 2 to 300 and R?°
represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atoms,

and a carboxylic acid constituent unit (IV)
represented by the following general formula (10);

1|-‘,121 II{ZS
—G(IJ——C)-— (10)
R* coom?

in the formula, R?' and R*? are the same or different and
each represents a hydrogen atom, a methyl group or -CooM>
provided that R*' and R?*? do not represent -CooM’
simultaneously, R?® represents a hydrogen atom, a methyl
group or -CH,COOM?, R?*! and R*? are the same or different and
each represents a hydrogen atom or a methyl group when R?3
is -CHycooM!, M?, M® and M! each represents a hydrogen atom,
a monovalent metal, a divalent metal, ammonium or a
protonated organic amine.

Thus, the above water-soluble polymer (A) preferably
comprises the above polycarboxylic acid polymer (A-1)
and/or the above polycarboxylic acid polymer (A-2). Such
water-soluble polymer (A) may be composed of the above
polycarboxylic acid polymer(s) alone or may further
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1) and (A-2) are characterized in that they have the above-
mentioned essential constituent units (repeating units) and
may further have a constituent unit (V) derived from the
monomer (e) mentioned later herein. These constituent
units each may comprise one single species or two or more
species.
The above polycarboxylic acid polymer (A-~1) can be
produced by copolymerizing a monomer composition comprising
a monomer ¢giving the constituent unit (I) (e.g. the monomer
(a) mentioned later herein) and a monomer giving the
constituent unit (II) (e.g. the monomer (b) mentioned later
herein). Such a monomer composition may further contain a
monomer giving the constituent unit (V) (e.g. the monomer
(e) mentioned later herein). In cases where each
constituent unit comprises a single species, it is
sufficient to use single monomer species for giving each
constituent unit. In cases where each constituent unit
comprises two or more species, two or more monomer species
giving the respective constituent unit species are to be
used. '
As for the proportions of the respective constituent
units constituting the above polycarboxylic acid polymer
(A—-1), the constituent unit (I)/constituent unit
(IT) /constituent unit (V) ratio is preferably 1 to 99/99 to
1/0 to 50 on the weight basis. The constituent unit
(I) /constituent unit (II)/constituent unit (V) ratio is
more preferably 50 to 99/50 to 1/0 to 49, still more
preferably 60 to 95/40 to 5/0 to 30, most preferably 70 to
95/30 to 5/0 to 10. The total of the constituent unit (I),
constituent unit (II) and constituent unit (V) is 100% by
weight, however,
The above polycarboxylic acid polymer (A-1) may also
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comp031tlon comprlslng an unsaturated monocarboxylic acid
monomer, such as acrylic acid, methacrylic acid or crotonic
acid, and a monomer giving a constituent unit (II) (e.g. a
monomer (b) mentioned later herein).

Referring to the above general formula (7), the
hydrocarbon group containing 1 to 30 carbon atoms as
represented by R'? may be, for example, an alkyl group
containing 1 to 30 carbon atoms, a benzene ring-containing
aromatic group containing 6 to 30 carbon atoms, such as a
phenyl, alkylphenyl, phenylalkyl, (alkyl)phenyl-substituted
phenyl or naphthyl group, or an alkenyl group containing 2
to 30 carbon atoms. The average molar number a of addition
of the oxyalkylene group, which is a number of 2 to 300, is
preferably a number of 5 to 300, more preferably 10 to 300,
still more preferably 15 to 300, most preferably 20 to 200.
Further, the number of carbon atoms in R'? is preferably 1
to 22, more preferably 1 to 18, still more preferably 1 to
12, further preferably 1 to 6, particularly preferably 1 to
5, most preferably 1 to 3. '

The number of carbon atoms in the oxyalkylene group
R0 in the above general formula (7) is adequately 2 to 18,
preferably 2 to 8, more preferably 2 -to 4. 1In cases where
the constituent unit (I) comprises a single species, it is
preferred that the oxyalkylene group comprises an
oxyethylene group so that the balance between
hydrophilicity and hydrophobicity may be secured, and it is
more preferred that the oxyethylene groups account for not
less than 50 mole percent, particularly preferably not less
than 60 mole percent. On the other hand, in cases where
the constituent unit (I) comprises two or more species, it
is preferred that any one of the constituent units (I)

comprises an oxyethylene group in the oxyalkylene group



T10%&' ()-0*p T10%&' () - 0* NOPSTUVr V: 455p T10%&' ()-0*p T10%&' ()-0*p

T10%&' ()-0*p T10%&' ()-0*p T10%&' ()-O0*5W{ RVWKYZ]i wX7455 9F" 10%&' () - Mp
T10%&' ()-0*p T10%&' ()-0*5W{ R-p T10%&' ()-0*p T10%&' ()-O0*ip}|[:455 F7y1l0%
& ()- F'10% & ()-M PF"10%& ()-M | F'10%& ()-M F'10%-& ()-M F'10%& ()-M
{vUH, 10"10" e y$10% & ()-0 y$10% & ()-0 10% & ()-10 10 10 ( 810%

& ()-8"ON-UH . 10%'&'()- “17110% ‘& (40S 1°110%$' & ()-S “110% & ()-
110% " & ()-  10% ‘& ()-10"xyz{~vU4 Q SI 10%& ()- Q SI10%& ()- Q8! 10%& ()-
0%< &()-1g “100 110° ¢ 00 10% & () @m0 &10% & ()- 10:: 10::

10: 3z 109 e%?ﬁ s d3z 10% & ()-s ~~S'109% & ()- ~S'10%& ()-0S70 ,Y
<10%X & ()- \’<ﬂKE@¢Hb(¢enoﬂéElO&M‘@aﬁingOtHé<&B%¥e&cbh5ti¥uéﬂ@%&mid)

109K & 09 0K & ()-.,Y <109
g () - Y()<1 %E é)’ﬁag‘%ﬁ/«m%‘nﬂon?é %(Pﬂ%am?YSlo 18 ?Q‘YW“S?O%(
& ()-..Y <1@%@@' 4dduc s <1698wad ( FromK(mBLY) sEOYX1& Grid;GERot6rd 0% Y
<109 & Y, < 1 g X &
<109 & 8 a‘fﬁ%?‘ép % gig%/é’( %ﬁ? g%yg‘iéllf/&oﬁ (‘j’g‘gﬁtiféﬁ))/a(pégﬁ)“]& )
& ()-.,Y <lo%nerl }ca'%qm BredoctKro8, Ymetbymceyl)c. ;a\zldm%w&‘o(t)omﬁcv <10%(

g 8 ¥ :i%%(i:ng%? :ﬁfgfi}%ﬁyléﬁzogﬁy&g@s oBHATHeH By adli THERX

e to any of sa%urated aliphatic
alcohols containing 1 to 30 carbon atoms, such as methanol,
ethanol, 2-propanocl, l-butanol, l-pentanol, 1l-hexanol,
octanol, 2-ethyl-l-hexanol, nonyl alcohol, lauryl alcohol,
cetyl alcohol, stearyl alcohol, etc., unsaturated aliphatic
alcohols containing 3 to 30 carbon atoms, such as allyl
alcohol, methallyl alcohol, crotyl alcochol, oleyl alcohol,
etc., alicyclic alcohols containing 3 to 30 carbon atoms,
such as cyclohexanol, and aromatic alcohols containing 6 to
30 carbon atoms, such as phenol, phenylmethanol (benzyl
alcohol), methylphenol (cresol), p-ethylphenol,
dimethylphenol (xylenol), p-tert-butylphenol, nonylphenol,
dodecylphenol, phenylphenol, naphthaol, etc. Preferred are,
however, those ester compounds of alkoxypolyalkylene
glycols corresponding to the cases where R is a
hydrocarbon group in general formula (7), with
(meth)acrylic acid or crotonic acid.

The above monomer (a) includes the following, as
given by specific chemical name: methoxypolyethylene glycol
mono (meth)acrylate, ethoxypolyethylene glycol
mono (meth)acrylate, l-propoxypolyethylene glycol
mono (meth)acrylate, 2-propoxypolyethylene glycol
mono (meth)acrylate, 1l-butoxypolyethylene glycol
mono (meth)acrylate, 2-butoxypolyethylene glycol
mono (meth)acrylate, 2-methyl-l-propoxypolyethylene glycol
mono (meth)acrylate, 2-methyl-2-propoxypolyethylene glycol
mono (meth)acrylate, l-pentyloxypolyethylene glycol
mono (meth)acrylate, 1-hexyloxypolyethylene glycol
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mono ({meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono {meth)acrylate,
mono {meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,
mono (meth)acrylate,

(meth)allyl alcohol-

(meth)acrylic acid,

crotyl alcohol-ethylene oxide adducts and

acid,

mono (meth)acrylates.

cetylalkoxypolyethylene glycol
stearylalkoxypolyethylene glycol
phenoxypolyethylene glycol
phenylmethoxypolyethylene glycol
methylphenoxypolyethylene glycol
p-ethylphenoxypolyethylene glycol
dimethylphenoxypolyethylene glycol
p-tert-butylphenoxypolyethylene glycol
nonylphenoxypolyethylene glycol
dodecylphenoxypolyethylene glycol
phenylphenoxypolyethylene glycol
naphthoxypolyethylene glycol
esterification products derived from
ethylene oxide adducts and
esterification products derived from
(meth)acrylic

and various like alkoxypolyethylene glycol

Methoxypolypropylene glycol mono (meth)acrylate,

. ethoxypolypropylene glycol mono (meth)acrylate,
propoxypolypropylene glycol mono (meth)acrylate,
propoxypolypropylene glycol mono (meth)acrylate,

1-
2_
1-

butoxypolypropylene glycol mono (meth)acrylate,

esterification products
propylene oxide adducts
esterification products

propylene oxide adducts

derived from (meth)allyl alcohol-
and (meth)acrylic acid,

derived from crotyl alcohol-

and like

and (meth)acrylic acid,

various alkoxypolypropylene glycol mono (meth)acrylates.

Methoxypolyethylene~-polypropylene glycol

mono (meth)acrylate,

methoxypolyethylene~-polybutylene glycol
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2~propoxypolyethylene~polybutylene glycol
mono (meth)acrylate, l-butoxypolyethylene-polypropylene
glycol mono {(meth)acrylate, l-butoxyethylne-polybutylene
glycol mono(méth)acrylate, such esterification products as
obtained from alcohols in which two or more alkylene oxide
species with (meth)acrylic acid as esterification products
derived from (meth)allyl alcohol-ethylene oxide/propylene
oxide or ethylene oxide/butylene oxide adducts and
(meth)acrylic acid, esterification products derived from
crotyl alcohol-ethylene oxide/propylene oxide or ethylene
oxide/butylene oxide adducts and (meth)acrylic acid, and
like various alkoxypolyalkylene glycol mono (meth)acrylates.

As the monomer (b) giving the constituent unit (II)
represented by the above general formula (8), there may be
mentioned, for example, acrylic acid, methacrylic acid,
crotonic acid, and metal salts, ammonium salts and amine
salts of these. In particular, (meth)acrylic acid and
salts thereof are preferred.

~The above polycarboxylic acid polymer (A-2) can be
produced by copolymerizing a monomer composition comprising
a monomer giving the constituent unit (III) (e.g. the
monomer (c) mentioned later herein) and a monomer giving
the constituent unit (IV) (e.g. the monomer (d) mentioned
later herein). Such a monomer composition may further
comprise a monomer giving the constituent unit (V) (e.qg.
the monomer (e) mentioned later herein).

As for the proportions of the respective constituent
units constituting the above polycarboxylic acid polymer
(A-2), the constituent unit (III)/constituent unit
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constituent unit (IV) and constituent unit (V) is to 100%
by weight, however.

The above polycarboxylic acid polymer (A-2) can also
be obtained by causing 2 to 300 moles, on average, of an
alkylene oxide(s) to add to, or reacting an
alkoxypolyalkylene glycol with an average molar number of
addition of 2 to 300 with, polymers obtained by
copolymerizing a monomer composition comprising an
unsaturated alcohol, such as allyl alcohol, methallyl
alcohol, 3-methyl-3-buten-1-ol, 3-methyl-2-buten-1-o0l or 2-
methyl-3-butene-2-0l, and a monomer giving the constituent
unit (IV) (e.g. the monomer (d) mentioned later herein).

In the above general formula (9), the average molar
number b of addition of an oxyalkylene group(s) is a number
of 2 to 300 but is preferably a number of 5 to 300, more
preferably 10 to 300, still more preferably 20 to 300,
particularly preferably 25 to 200. The number of carbon
atoms in R?® is preferably 1 to 22, more preferably 1 to 18,
still more preferably 1 to 12, further preferably 1 to 6,
particularly preferably 1 to 5, most preferably 1 to 3.
Furthermore, the number of carbon atoms in R!® is 1 to 5,
but is preferably 1 to 4, more preferably 1 to 3 and,
particularly preferably, is the structure -CH;-, - (CHz),- or
—-C (CHa) 2—

The number of carbon atoms of the oxyalkylene group
R'®0 in the above general formula (9), which is 2 to 18, is
preferably 2 to 8, more preferably 2 to 4. In cases where
the constituent unit (III) comprises a single species, the

oxyalkylene groups preferably comprises an oxyethylene
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represented by the above general formula (10), there may be

mentioned, for example, unsaturated monocarboxylic acid
monomers such as acrylic acid, methacrylic acid and
crotonic acid, or metal, ammonium and amine salts of these;
and unsaturated dicarboxylic acid monomers such as maleic
acid, itaconic acid, citraconic acid and fumaric acid, or
metal, ammonium and amine salts of these.: Furthermore,
anhydrides of these can also be used. For example, maleic
anhydride, itaconic anhydride and citraconic anhydride may
be mentioned. Those unsaturated monocarboxylic acid
monomers in which R*', R* and R*® are the same or different
and each is a hydrogen atom or a methyl group are
preferably used among these and, in particular,
(meth)acrylic acid, maleic acid, maleic anhydride, and
salts of these are preferably used.

The monomer (e) giving the constituent unit (V),
which can be used in the practice of the present invention,
is not particularly restricted but may be any monomer
copolymerizable with at least one of the other monomers.
For example, the following may be mentioned:

Half esters and diesters of unsaturated dicarboxylic
acids, such as maleic acid, fumaric acid, itaconic acid and
citraconic acid, with alcohols containing 1 to 4 carbon
atoms; half amides and diamides of such unsaturated
dicarboxylic acids as mentioned above with amines
containing 1 to 30 carbon atoms; half esters and diesters
of alkyl (poly)alkylene glycols derived from such alcohols
or amines as mentioned above by addition of 1 to 500 moles
of an alkylene oxide(s) containing 2 to 18 carbon atoms
with such unsaturated dicarboxylic acids as mentioned
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Half amides derived from maleamic acid and glycols

containing 2 to 18 carbon atoms or polyalkylene glycols
derived from such glycols (molar number of addition: 2 to
300); (poly)alkylene glycol di (meth)acrylates such as
triethylene glycol di (meth)acrylate, (poly)ethylene glycol
di (meth)acrylate, polypropylene glycol di(meth)acrylate and
(poly)ethylene glycol-(poly)propylene glycol

di (meth)acrylate; bifunctional (meth)acrylates such as
hexanediol di (meth)acrylate, trimethylolpropane
tri(meth)acrylate and trimethylolpropane di(meth)acrylate;
(poly)alkylene glycol dimaleates such as triethylene glycol
dimaleate and polyethylene glycol dimaleate.

Unsaturated sulfonic acids such as vinylsulfonate,
(meth)allylsulfonate,2- (meth)acryloxyethylsulfonate, 3-
{meth)acryloxypropylsulfonate, 3-(meth)acryloxy-2-
hydroxypropylsulfonate, 3-(meth)acryloxy-2-hydroxypropyl
sulfophenyl ether, 3-(meth)acryloxy-2-hydroxypropyloxy
sulfobenzoate, 4-(meth)acryloxybutylsulfonate,
(meth)acrylamidomethylsulfonic acid,
(meth)acrylamidoethylsulfonic acid, 2-methylpropanesulfonic
acid (meth)acrylamide and styrenesulfonic acid as well as
monovalent metal, divalent metal, ammonium and organic
amine salts of these; unsaturated monocarboxylic acids such
as acrylic acid, methacrylic acid and crotonic acid as well
as metal, ammonium and amine salts thereof.

Esters of unsaturated monocarboxylic acids with
alcohols containing 1 to 4 carbon atoms, such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
glycidyl (meth)acrylate, methyl crotonate, ethyl crotonate
and propyl crotonate; amides of unsaturated monocarboxylic
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109 () -v. fJ éégﬁ%égol ‘mono (meth)acrylate; dienes such as butadiene,
isoprene, 2-methyl-1,3-butadiene and 2-chloro-1, 3~
butadiene; unsaturated amides such as (meth)acrylamide,
(meth)acrylalkylamides, N-methylol (meth)acrylamide and N,N-
dimethyl (meth)acrylamide; unsaturated cyanides such as
(meth)acrylonitrile and a-chloroacrylonitrile.

Unsaturated esters such as vinyl acetate and vinyl
propionate; unsaturated amines such as aminoethyl
(meth)acrylate, methylaminoethyl {(meth)acrylate,
diemthylaminoethyl (meth)acrylate, dimethylaminopropyl
(meth)acrylate, dibutylaminoethyl (meth)acrylate and
vinylpyridine; divinyl aromatic compounds such as
divinylbenzene; cyanurates such as triallyl cyanurate;
allyl compounds such as (meth)allyl alcohol and glycidyl
(meth)allyl ether; unsaturated amino compounds such as
dimethylaminoethyl (meth)acrylate; vinyl ethers or allyl
ethers such as methoxypolyethylene glycol monovinyl ether,
polyethylene glycol monovinyl ether, methoxypolyethylene
glycol mono (meth)allyl ether and polyethylene glycol
mono (meth)allyl ether.

Siloxane derivatives such as polydimethylsiloxane-
propylaminomaleamic acid, polydimethylsiloxane-
aminopropyleneaminomaleamic acid, polydimethylsiloxane-bis-
(propylaminomaleamic acid), polydimethylsiloxane-bis-
(dipropyleneaminomaleamic acid), polydiemthylsiloxane-(1l-
propyl-3-acrylate), polydimethylsiloxane- (l1-propyl-3-
methacrylate), polydimethylsiloxane-bis-(l-propyl-3-~
acrylate) and polydimethylsiloxane-bis-(l-propyl-3-
methacrylate); unsaturated phosphate esters such as 2-
acryloyloxyéthyl phosphate and 2-methacryloyloxyethyl
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from condensation products, prepared in turn from
polyalkylenepolyamines such as diethylenetriamine,
triethylenetetramine, tetraethylenepentamine,
pentaethylenehexamine, dipropylenetriamine,
tripropylenetetramine and tetrapropylenepentamine and
dibasic acids such as malonic acid, succinic acid, fumaric
acld, maleic acid, azelaic acid or sebacic acid or
esterification products obtained from such dibasic acids
and alcohols containing 1 to 20 carbon atoms or
condensation products from such dibasic acids and alcohols
containing 1 to 20 carbon atoms, by subjecting to further
condensation, in specific proportions, with (meth)acrylic
acid or an esterification product from (meth)acrylic acid
and an alcohol containing 1 to 20 carbon atoms, or glycidyl
(meth)acrylate, allyl glycidyl ether or a like unsaturated
epoxy compound; nitrogen-containing cationic monomers, for
example condensation products derived from compounds
resulting from addition of an alkylene oxide(s}), such as
ethylene oxide and propylene oxide, to an active hydrogen
atom of a polyalkyleneimine, such as polyethyleneimine or
polypropyleneimine, and (meth)acrylic acid or an
esterification product from (meth)acrylic acid and an
alcohol containing 1 to 20 carbon atoms or an unsaturated
epoxy compound such as glycidyl (meth)acrylate or allyl
glycidyl ether.

For obtaining the above polycarboxylic acid polymer
(A-1) or (A-2), the monomer composition mentioned above is
polymerized using a polymerization initiator. The
polymerization can be carried out in the manner of
polymerization in a solvent or bulk polymerization, for
instance. The polymerization in a solvent can be carried
out by the batch method or by the continuous method. As
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benzene, toluene, xylene, cyclohexane and n-hexane; ester
compounds such as ethyl acetate; ketone compounds such as
acetone and methyl ethyl ketone; and so forth. In view of
the solubility of the starting monomer and of the product
polycarboxylic acid polymer (A-1l) or (A-2) and in view of
the ease of handling in using the polycarboxylic acid
polymer (A-1) or (A-2), at least one species selected from
the group consisting of water and lower alcohols containing
1 to 4 carbon atoms is preferably used. In that case,
methyl alcohol, ethyl alcohol and 2-propanol are
particularly effective among the lower alcohols containing
1 to 4 carbon atoms.

In cases where the polymerization for producing the
above polycarboxylic acid polymer (A-1) or (A-2) is carried
out in an aqueous medium, a water-soluble polymerization
initiator, such as ammonium or alkali metal persulfate or
hydrogen peroxide, is preferably used as a polymerization
initiator. 1In this case, a promoter, such as sodium
hydrogen sulfite, Mohr’s salt, ascorbic acid (salt) or
Rongalite, may be used combinedly. In carrying out the
polymerization using a lower alcohol, an._aromatic
hydrocarbon, an aliphatic hydrocarbon, an ester compound or
a ketone compound as the solvent, a peroxide such as
benzoyl peroxide or lauroyl peroxide; a hydroperoxide such
as cumene hydroperoxide; or an azo compound such as
azobisisobutyronitrile, for instance, is preferably used as
the polymerization initiator. In this case, it is also
possible to use a promoter such as an amine compound
combinedly. Furthermore, in cases where a water-lower
alcohol mixed solvent i1s used, an appropriate

polymerization initiator or polymerization initiator-
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polymerization is carried out at 0 to 120°C, preferably 30
to 100°C, more preferably 50 to 95°C.

When the polymerization is carried out in the manner
of bulk polymerization, it is generally conducted at 50 to
200°C using, as the polymerization initiator, a peroxide
such as benzoyl peroxide or lauroyl peroxide; a
hydroperoxide such as cumene hydroperoxide; or an azo
compound such as azobisisobutyronitrile, and the like.

For adjusting the molecular weight of the product
polycarboxylic acid polymer (A-1) or (A-2), a chain
transfer agent, such as hypophosphorous acid (or a salt
thereof) or a thiol can be used in combination. The thiol
chain transfer agent to be used on that occasion is
represented by the general formula HS-R*°-E; (wherein R*°
represents an alkyl group containing 1 or 2 carbon atoms, E
represents the group ~OH, -COOM, -COOR* or SOsM, M
represents a hydrogen atom, a monovalent metal, a divalent
metal, an ammonium group or a protonated organic amine
group, R’ represents an alkyl group containing 1 to 10
carbon atoms and g represents an integer of 1 or 2), and
includes, for example, mercaptoethanol, thioglycerol,
thioglycolic acid, 2-mercaptopropionic acid, 3-
mercaptopropionic acid, thiomalic acid, octyl thioglycolate
and octyl 3-mercaptopropionate. One or two or more species
of these may be used. It is also effective in adjusting
the molecular weight of the polycarboxylic acid polymer (A-
1) or (A-2) to use a monomer highly capable of chain
transfer, such as (meth)allylsulfonic acid (or a salt
thereof), as the monomer (e).

While the above-mentioned polycarboxylic acid polymer

(A~-1) or (A-2) may be used as such, it is preferable, in
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carbonate of a monovalent or divalent metal; ammonia; or a
protonated organic amine (preferably a monovalent metal
hydroxide such as sodium hydroxide or potassium hydroxide),
so that the solubility in water may be improved and the
polymer may be handled in the form of an organic solvent-
free aqueous medium solution.

The above polycarboxylic acid polymer (A-1) or (A-2)
adequately has a weight average molecular weight of, for
example, 5,000 to 1,000,000, preferably 5,000 to 500,000,
more preferably 10,000 to 300,000, as expressed in terms of
polyethylene glycol equivalent as determined by gel
permeation chromatography (hereinafter referred to as
“GPC”). When the weight average molecular weight is less
than 5,000, the ability to prevent material segregation may
decrease. When it exceeds 1,000,000, the dispersing
ability may decrease.

(Weight average molecular weight measurement conditions)

Apparatus: Waters LCM1

Detector: Waters model 410 differential refractive
index detector

Analyzing software: Waters MILLENNIUM Ver. 2.18

Eluent: The eluent to be used is prepared by
dissolving 115.6 g of sodium acetate trihydrate in a
mixture of 10,999 g of water and 6,001 g of acetonitrile
and further adjusting the pH to 6.0 with a 30% aqueous
solution of sodium hydroxide.

Eluent flow rate: 0.8 ml/min

Column temperature: 35°C

Column: Tohso TSKgel Guard Column SWXL + G4000SWXL +
G3000SWXL + G2000SWXL

Standard substances: Polyethylene glycol species,
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further contain, in addition to the constituents mentioned
above, one or more of such additives as conventional cement
dispersants, water-soluble polymers, air-entraining agents,
cement wetting agents, expansive additives, waterproof

agents, retarders, quick setting agents, water-soluble

polymers, thickening agents, flocculants, drying shrinkage
reducing agents, reinforcing agents and accelerators,
without the cement admixture of the present invention being
restricted in any way.

The cement admixture of the present invention can be
used as an admixture in various hydraulic setting materials,
namely cement, gypsum and like hydraulic setting materials.
A cement composition comprising the cement admixture of the
invention, cement and water is excellent in water-reducing
capacity and workability, gives hardened products excellent
in strength and durability, and can stably maintain the
amount of air entrained without allowing increases in the
amount of air even when the time of kneading is prolonged
in the production. Such cement composition constitutes a
further aspect of the present invention.

A cement composition comprising a cement admixture,
cement and water in which percentage of increase in an
amount of air entrained after 10 minutes of kneading is not
more than 100% relative to an initial amount of air
entrained is particularly effective since it can stably
maintain the amount entrained air to give hardened products
excellent in strength and durability. It 1is suited for use
in cases where the addition of an AE agent is essential to
cope with the freeze-thaw related problems and kneading is
continued for a long period of time during transportation.
It can thus contribute to solve the problem of increase in

the amount of air entrained. Such cement composition
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productd exXcellent in freeze-thaw resistance as
well as in strength and durability.
In respect to the above cement composition, the

following method is suitable as the method of measuring the
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and water, if necessary further containing a fine aggregate
(e.g. sand) or a coarse aggregate (e.g. crushed stone). As
specific examples thereof, there may be mentioned such
cement compositions as cement paste, mortar, concrete and
plaster. Most generally, cement is used as the hydraulic
setting material in the above cement compositions and the
compositions comprise at least the cement admixture of the
present invention, cement and water. No particular
restriction is imposed on the cement species to be used.

Thus, mention may be made of, for example, portland cement
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portland blast-furnace slag cement, portland pozzolan
cement, portland fly-ash cement), white portland cement,
high alumina cement, ultra rapid hardening cement (1-
clinker rapid hardening cement, 2-clinker rapid hardening
cement, magnesium phosphate cement), grouting cement, oil-
well cement, low-heat cement (low-heat blast-furnace slag
cement, portland fly ash~mixed low-heat blast-furnace slag
cement, high belite cement), ultra-high strength cement,
cement-based solidifying agents, and eco cement (cement
produced by using at least one species of municipal refuse
incineration ash and sewage water sludge incineration ash
as a raw material) and, further, blast-furnace slag, fly-
ash, cinder ash, clinker ash, husk ash, silica fume, silica
powders, limestone powers and like fine powders or gypsum
may be added thereto. Usable as aggregates are gravel,
crushed stone, water granulated iron-blast-furnace slag and
recycled concrete aggregates and, further, silica stone
materials, clay materials, zircon materials, high alumina
materials, silicon carbide materials, graphite materials,
chrome materials, chrome-magnesite materials, magnesia
materials and like fire resistant aggregates.

In the cement composition of the present invention,
the unit water content in each cubic meter (m®), the amount
of cement to be used or the water/cement ratio is not
particularly restricted. For example, unit water content
of 100 to 185 kg/m®, the amount of cement to be used of 250
to 800 kg/m’, and water/cement ratio (by weight) = 0.1 to
0.7 are preferred. More preferred are unit water content
120 to 175 kg/m?, the amount of cement used of 270 to 800
kg/m?®, and water/cement ratio (by weight) = 0.2 to 0.65.
Thus, a wide range of compositions, from lean mixtures to
rich mixtures, can be formulated, and the compositions are
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which the unit cement content is not more than 300 kg/m’.

The level of addition of the cement admixture of the
present invention in the cement composition of the present
invention is not particularly restricted. 1In cases where
the cement admixture is used in mortar or concrete in which
hydraulic cement is used, the proportion is preferably 0.01
to 5.0% by weight, more preferably 0.02 to 2.0% by weight,
still more preferably 0.05 to 1.0% by weight, relative to
the weight of cement and, thus, the admixture is added in
an amount sufficient to attain such a proportion. By this
addition, various favorable effects are produced, for
example the unit water content can be reduced, the strength
increased and the durability improved. When the
formulating proportion is lower than 0.01% by weight,
insufficient performance characteristics may result. Even
when the admixture is used such high amounts as exceeding
5.0% by weight, the effects are already substantially at
peak and an economic disadvantage may rather be entailed.
The cement admixture of the present invention is also
effective in concrete for secondary concrete products,
concrete for centrifugal molding, concrete for vibrating
compacting, steam curing concrete, shotcrete and the like
and, further, in those kinds of mortar or concrete which
are required to have high fluidity, such as
superplasticized concrete, self-filling concrete, and self-
leveling materials.

The cement composition of the invention can be
produced by a method of producing cement compositions which
comprises a step of admixing production raw materials
comprising the cement admixture of the invention, cement
and water. Such method of producing the cement composition
also constitutes a preferred aspect of the present
invention.
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prepared and dissolved in mixing water necessary for the
production of the cement composition and the solution is
admixed with cement. Alternatively, the cement admixture
of the invention, in the form of a powder, may be
incorporated in advance in cement. Further, without
preparing any cement admixture in advance, the constituents
of the cement admixture of the invention are dissolved
individually in mixing water necessary for the production
of cement compositions and the solution(s) is then admixed
with cement. In this case, the above water-soluble polymer
(A) may be first admixed with water, followed by admixing
with the above-mentioned cement additive and/or the above-
mentioned antifoaming agent, or the cement additive and/or
antifoaming agent may be first admixed with water, followed
by admixing with the above water~soluble polymer (A).
Furthermore, the above water-soluble polymer (A) and the
oxyalkylene antifoaming agent of the invention may be
incorporated, each in a separate powder form, in cement in
advance. Thus, in the above method of producing the cement
composition, the procedure for addition of the respective
production raw materials or the order of addition thereof
is not particularly restricted provided that the step of
admixing all the constituents of the cement admixture of
the invention with these production raw matefials in such
proportions that cement and water be the constituents of
the cement composition.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a representation of the method of disposing
a homomixer in an aqueous medium solution in carrying out
foaming index measurements.
Fig. 2 is a graphic representation of the
relationship between mortar kneading time (stirring time)
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volume) for the mortars prepared in Examples 24 to 35 and
Comparative Examples 12 and 13.

BEST MODES FOR CARRYING OUT THE INVENTION
The following examples illustrate the present
invention in further detail. These examples are, however,
by no means limitative of the scope of the present
invention. Unless otherwise specified, “part(s)” means
“part (s} by weight”. The “%” in the amount of air means “%
by volume”, and “%” in other contexts means “% by weight”

unless otherwise specified.

Production Example 1

A glass reaction vessel equipped with a. thermometer,
stirrer, dropping funnel, nitrogen inlet tube and reflux
condenser was charged with 339.6 g of water, the reaction
vessel was purged with nitrogen with stirring, and the
charge was heated to 80°C in a nitrogen atmosphere. Then,
an aqueous mixed monomer solution (503.5 g) prepared by
mixing up 333.6 g of methoxypolyethylene glycol
monomethacrylate (average molar number of addition of
ethylene oxide: 25), 66.4 g of methacrylic acid, 100 g of
water and 3.5 g of 3-mercaptopropionic acid as chain
transfer agent, was added dropwise over 4 hours and 46 g of
an aqueous solution containing 4.6 g of ammonium
peroxodisulfate was added dropwise over 5 hours. Then, the
temperature was further maintained at 80°C for 1 hour to
thereby drive the polymerization reaction to completion,
whereby a copolymer (1) according to the invention was
obtained in the form of an aqueous medium solution of a
copolymer having a weight average molecular weight of
23,800.

Production Example 2



109& () - .
109& () - .
#Y&( cC+$
109& () - .
109& () - .
109& () - .
109& () - .
109& () - .
109& () - .
109& () - .
109& () - .

$ 109 ()-.$ 10%&' ()-.$ 10%&' ()-.$ 10%&' ()-.$ 10%&' ()-.$

vZ>gK+$ 1098 10%&' ()-.$ 10%&' ()-. M V$ 10%&' ()-.$ 10%& ()-.

1098 109& ()-.$ 109& ()-.$ 109& ()-.$ 109& ()-.$ 109& ()-.$

()+, ./121 LO$ 109& ()-.$ 109& ()-.$ 109& ()-.$ 109& ()-.$

$ 1098 ()-.$ 10%&' ()-.24578:; =gK+$ 10%&' ()-.$ 10%&' ()-.$

$ 109 ()-.$ 10%&' ()-.$ 10%& (%—9.$ 109& () -.=>?@Cz >gK+$ 109

$ 10%& ()-.$ 10%&' ()-.$ 10%&' ()-.M VCDEFGH Jt X<$ 10% 10%&' ()-.'$

o/R' - o/R' - /R’ - /R’ -

SLvopou i1 ) Vifine AR i) e ppoponeter,

Ujr rebg kel 109N -cahdeovge  )was$ ARy ¢ -wHthowB0(Yy-08

$og%?%depdfgﬁgg@§ﬁQﬂeiﬁéﬁ&ééﬂ@i&ﬁ% glycol (average molar
number of addition of propylene oxide: 20; average molar
number of addition of ethylene oxide: 3), 10.6 g of maleic
anhydride and 1.4 g of 1,8-diazabicyclo{5.4.0]Jundecene-7
(DBU), and the contents were heated to 60°C. Then, the
temperature was further maintained at 60°C for 4 hours to
drive the esterification reaction to completion to give a

half esterification product (1) according to the invention.

Production Example 3

A glass reaction vessel equipped with a stirrer was
charged with a tetrahydrofuran solution (25.2 g) containing
10 g of octadecyloxypolypropylene-polyethylene glycol
(average molar number of addition of propylene oxide: 30;
average molar number of addition of ethylene oxide: 5),
0.12 g of sodium hydride was then added, and the mixture
was stirred at room temperature for 1 hour with stirring,
followed bf addition of a tetrahydrofuran solution (12.5 g)
containing 1.2 g of maleic anhydride. The mixture was
further stirred at room temperature for 2 hours to drive
the esterification reaction to completion. The
tetrahydrofuran was then distilled off and, after water
substitution, a half esterification product (2) according
to the invention was obtained.

Production Example 4

A glass reaction vessel equipped with a stirrer was
charged with a tetrahydrofuran solution (25.3 g) containing
10 g of octyloxypolypropylene-polyethylene glycol (average
molar number of addition of propylene oxide: 20; average
molar number of addition of ethylene oxide: 3), 0.13 g of
sodium hydride was then added, and the mixture was stirred
at room temperature for 1 hour with stirring, followed by
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stirred at room temperature for 2 hours to drive the
esterification reaction to completion. The tetrahydrofuran
was then distilled off and, after water substitution and
neutralization, a half esterification product (3) according
to the invention was obtained.

Then, using the copolymer (1) of the invention and
the half esterification products (1) to (3), cement
admixtures (1) to (3) and a comparative cement admixture
(1} were prepared. The details are summarized in Table 2.
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While the 10% aqueous medium solutions of the cement

admixtures (1) to (3) remained uniform without separation,
the 10% aqueous medium solution of the comparative cement
admixture (1) became turbid and an aggregate separated out
on the liquid surface.

<Mortar test>

Mortar was prepared by adding each of the cement
admixture prepared in the above Production Examples
according to the present invention or the comparative
cement admixture, and the flow value and amount of air were
measured. The materials used and the mortar formulation
were as follows: Taiheiyo ordinary portland cement (1,590
g), fine aggregate (4,300 g, land sand from the Ohi-gawa
River), water (684.3 g) containing the cement admixture of
the invention or comparative cement admixture, and water
(36 g) containing an AE agent (“Micro-Air”, trademark,
product of Master Builders), being used.

<Method of mortar testing>
For preparing each mortar composition under the

above conditions, cement was dry-mixed for 30 seconds using
a mortar mixer, an aqueous dilution of the specified amount
of the cement admixture as weighed was added, and kneading
was carried out for 30 seconds to give a cement paste. The
mixer was once stopped from rotating, and the kneading
vessel was charged with water containing the specified
amount of fine aggregate and the AE agent (in 90 seconds).
The whole charge was further kneaded for 2 minutes to give
a cement composition. The thus-obtained cement composition
(mortar) was subjected to the following mortar flow test.

An iron-made hollow cone (hereinafter referred to as
“slump cone”) having an upper end inside diameter of 5 cm,

a lower end inside diameter of 10 cm and a height of 15 cm
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in JIS A 1101 (slump test of concrete) was employed. The
mini slump cone filled with the mortar was lifted gently
and horizontally, the major axis and minor axis of the
mortar that had spread on the table were measured, and the
mean value thereof was recorded as the mortar flow value.
A greater value indicates a higher level of dispersing
ability. The amount of air was measured using a mortar air
meter. The flow value and the amount of air thus measured
were recorded as flow value and the amount of air after 5
minutes of kneading.

After the measurements of the flow value and the
amount of air after 5 minutes of kneading, the mortar used
for the measurements was put back into the kneading vessel
and then stirred again for 5 minutes. Then, the flow value
and the amount of air were measured by the test methods
mentioned above. The flow value and amount of air measured
this time were recorded as “flow value and amount of air
after 10 minutes of kneading”. Further, the mortar used
for the measurements was put back into the kneading vessel
and, after 5 minutes of stirring, the flow value and amount
of air were measured. The flow value and amount of air
measured this time were recorded as “flow value and amount
of air after 15 minutes of kneading”. The flow values and
amounts of air for each cement admixture are shown in Table
3.
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As is evident from the results shown in Table 3, the
comparative cement admixture (1) used in Comparative
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cement admixture (1) containing the half esterification
product (1) of Example 4 was used, the amount of air after
5 minutes of kneading was 11.5% and the that of after 15
minutes of kneading was 15.0%, hence the amount of air was
not much increased. In Examples 5 and 6, similar results
were obtained as in Example 4, and the cement admixtures
(2) and (3) showed a good stabilizing ability in the amount
of the air. These cement admixtures contain the cement
dispersant incorporated together and therefore show good
dispersing capacities.

The reason why the cement admixtures of the present
invention showed good stabilizing effects in the amount of
alr is that the constituent showing antifoaming properties
is half esterified with a polybasic carboxylic acid.
Constituents showing antifoaming properties are very high
in hydrophobicity and are readily adsorbed on cement. Thus,
octyloxypolypropylene-polyethylene glycol (average molar
number of addition of propylene oxide: 20; average molar
number of addition of ethylene oxide: 3) used in
Comparative Example 1 is adsorbed on cement in mortar and
its antifoaming ability is thereby lost and, therefore, the
amount of air increases with the lapse of time. On the
other hand, by half esterifying such a constituent having
antifoaming properties with a polybasic carboxylic acid, it
is possible to improve the hydrophilicity and prevent that
constituent from being adsorbed on cement. Although the
half ester itself has almost no antifoaming capacity, the
ester moiety is presumably hydrolyzed gradually in mortar,

which is alkaline, and releases the constituent having
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Aﬁéving antifoaming properties and a polybasic carboxylic

acid as well as a cement dispersant can attain good
dispersing ability and stabilizing abilities in the amount
of air.

<Antifoaming capacity testing method>

Water, a foaming agent and the additive to be tested
were placed in a closable glass-made cylindrical vessel
having a diameter of 4 cm and a height of 10 cm. After
closing, the vessel was shaken up and down, at a stroke of
30 cm, 20 times in 5 seconds and then allowed to stand for
1 minute. The foam height was then measured for comparison
of antifoaming capacities. A lower foam height means a
higher antifoaming capacity. Antifoaming capacities were
compared under acidic/neutral condition and alkaline
condition. Thus, 10 g of water, 0.3 g of the polymer
obtained in Production Example 1 as a foaming agent and 0.1
g of the compound of Production Example 3 were placed in a
measurement vessel. The mixture was shaken under two

conditions, namely pH 7 or pH 12, and then allowed to stand

for 1 minute, and the foam height was measured. The foam

height at pH 7 was 1.0 cm, while that at pH 12 was 0 cm.

Examples 7 to 10 and Comparative Example 3

The structures of the oxyalkylene antifoaming agents
used in Examples 7 to 10 are shown below. The basic
structure is derived from an alcohol or water by addition
of ethylene oxide and propylene oxide. Here, ethylene
oxide is abbreviated as EO and propylene oxide as PO. The
numbers of moles of EO and PO as indicated are average
molar numbers of addition.
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carbon atoms: 3)-E0O/PO adduct (average molar numbers of
addition of EO/PO = 10/25)

Antifoaming agent (3): PO/EO/PO (average molar
numbers of addition of PO/EO/PO = 15/16/15)

Antifoaming agent (4): EO/PO/EO (average molar
numbers of addition of EO/PO/EO = 5/30/5)

Comparative antifoaming agent (1): l-octanol (number
of carbon atoms: 8)-PO/EO adduct (molar numbers of addition
of PO/EO = 20/3)

Then, cement admixtures (4) to (7) and comparative
cement admixture (2) were prepared by mixing up the
copolymer (1) mentioned above in Production Example 1 and
the antifoaming agents (1) to (4) or comparative

antifoaming agent (1).
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solution of the comparative cement admixture (2) became
turbid and, after several days, aggregates were separated
on the liquid surface. Then, mortar tests were carried out
using the cement admixtures of the invention and the

comparative cement admixture.

<Mortar test>

Mortar compositions were prepared by adding the
cement admixtures (4) to (7) of the invention as obtained
in the above Production Examples and the comparative cement
admixture (2), respectively, and the flow values and
amounts of air were measured. The materials and mortar
formulation used in the tests was as follows: 1,590 g of
Taiheiyo ordinary portland cement, 4,300 g of fine
aggregate (land sand from the Ohi-gawa River), 720.3 g of
water containing the cement admixture of the invention or

the comparative cement admixture.

<Mortar test method>

Mortar or cement compositions were produced under the
above conditions in the same manner as the above-mentioned
mortar test method, and the cement (mortar) compositions
obtained were subjected to mortar flow testing in the same
manner as mentioned above.

The flow values and amounts of air for the respective

cement admixtures are shown in Table 5.
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Example 4 gave a sufficiently low amount of alr, namely
2.8% by volume, after 5 minutes of kneading. However, the
amount of air after 15 minutes of kneading was very high,
namely 8.7% by volume. It was thus found that it is
difficult to adjust the amount of air at a constant level
using this cement admixture. On the contrary, with the
cement admixture (4) used in Example 11, the amount of air
after 5 minutes of kneading was sufficiently low, namely
2.6% by volume, and the amount of air after 15 minutes of
kneading was 4.0% by volume. It was thus found that the
amount of air was maintained at a roughly constant level.
With the other cement admixtures (5) to (7), the similar
results were obtained as with the cement admixture (4), and
the amounts of air could be maintained at constant levels.
These cement admixtures each was admixed with a cement
dispersant and therefore showed good dispersing abilities.

The reason why the cement admixtures of the present
invention caused no marked increases in the amount of air
even when the time of kneading is prolonged and gave stable
amount of air entrained is that the hydrophilicity of the
antifoaming agents (1) to (4) is high. Those antifoaming
agents which have been used generally, for example the one
used in Comparative Example 2, were very low in
hydrophilicity and, therefore, presumably aggregate in the
cement-containing aqueous medium, allowing the increase in
the amount of air after 15 minutes of kneading. Further,
the antifoaming agent used in Comparative Example 2, for
instance, was very high in hydrophobicity and readily
adsorbed on cement. Therefore, it was presumable that the
antifoaming properties of the antifoaming agent weres lost
and the amount of air increased.

In the above manner, the cement admixtures comprising

nX
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of time, namely the kneading time.

Production Example 5

A glass-made reaction vessel equipped with a
thermometer, stirrer, dropping funnel, nitrogen inlet tube
and reflux condenser was charged with 546 g of deionized
water, 800 g of a polyalkylene glycol monoalkenyl ether
mononmer (hereinafter referred to as IPN-50) derived from 3-
methyl-3-buten-1-0l by addition of 50 moles of ethylene
oxide, and 83 g of maleic acid (hereinafter sometimes
referred to as MA). After raising the temperature to 65°C,
2.4 g of a 30% aqueous solution of hydrogen peroxide was
added. Thereto was added dropwise an aqueous solution of
0.9 g of L-ascorbic acid in 39.1 g of deionized water over
1 hour. Thereafter, maturation was effected at 65°C for 1
hour to drive the polymerization reaction to completion.
This reaction mixture was adjusted to pH 8 with a 30%
aqueous solution of sodium hydroxide to give an aqueous
medium solution of a polycarboxylic acid. The conversion
of the polyalkylene glycol monoalkenyl ether monomer was
89% and the conversion of maleic acid was 98%. The
copolymer obtained was named as “copolymer . (2)”.

Production Example 6

A glass-made reaction vessel equipped with a
thermometer, stirrer, dropping funnel, nitrogen inlet tube
and reflux condenser was charged with 72.26 parts of
deionized water and 127.74 parts of an unsaturated alcohol
derived from 3-methyl-3-buten-~1-o0l by addition of 50 moles
of ethylene oxide. After raising the temperature to 65°C,
0.38 part of a 30% aqueous solution of hydrogen peroxide
was added, and 19.83 parts of a 40% aqueous solution of
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Thereafter, the temperature was maintained at 65°C for 60
minutes to drive the polymerization reaction to completion.
The temperature was lowered to 50°C or below, and the
mixture was neutralized to pH 4 to 7 with 79.12 parts of a
5.0% aqueous solution of sodium hydroxide, whereby an
aqueous medium solution of a polymer containing a copolymer
with a weight average molecular weight of 27,000 was
obtained. This copolymer was named as “copolymer (3)“.
The total amount of the monomers used was 59.7% by weight
relative to the whole amount of the raw materials used in
the polymerization. The residual amount of the unsaturated
alcohol obtained by adding 50 moles of ethylene oxide to 3-
methyl-3-buten-1-0l and that of acrylic acid were
determined by liquid chromatography (LC) and the
conversions were calculated. As a result, the
polymerization rate of said unsaturated alcohol was 78.4%
and the conversion of acrylic acid was 98.4%.

The structures, cloud points and kaolin turbidity
values of the antifoaming agents used in the following
Examples and Comparative Examples are shown in Table 6.

The basic structure of the antifoaming agents is derived
from an alcohol or water by addition of ethylene oxide and
propylene oxide. Here, ethylene oxide is abbreviated as EO
and propylene oxide as PO. The numbers of moles of EO and
PO are average molar numbers of addition of EO and PO. -R-
O- represents the residues of secondary alcohols containing
12 to 14 carbon atoms. Each cloud point is the value
obtained by preparing a 0.5% aqueous medium solution of
each antifoaming agent and following the above-mentioned
cloud point measurement method. Each kaolin turbidity is
the value measured by the above-mentioned kaolin turbidity
measurement method.



10984 ()-".cCO: SX. 109%X. 1098& ()-~.X. 1098& ()-~.X. 1098& ()-"~.X
1098& ()-~. X 1098& ()-~. X 1098& ()-~.P4CO: SX. 1098& ()-~.S# 5" @X.
1098& ()-~. X 1098& ()-~. X 1098& ()-~. KK/ :X 1098& ()-". (X 1098& ()-~.X

10908 ()-~. X. 1098& ()-~.X. 1098& ()-~.X. 1098& ()-~.X. 10%& ()-~.pkK:X.
1098& ()-". (X 1098&' ()-".X. 1098& ()-".X. 1098& ()-".X. 1098& ()-".X
10988 ()-~. X. 1098& ()-~.tX<kK/:X. 109K.74L098& ()-~.X. 1098& ()-". X
1090& () -~ X. 109& ()-". S# 5" @tX<: X 10% 1000& ()-". X. 109%& ()-". X
10998 ()-~. X. 109& ()-~.X. 109& ()-~.X. 109& ()-".X
1090& () -7 t X8t X<: X. X. 1098& ()-~.X. 1090& ()-~.X. 109& ()-~.S# 5" @X.
10984 () - ATM@(GlOW&'() AX 1098& () - &X. 1098& ()-~.X. 1098@& ()-7. X.
10988 ()-". X 100/0/&'() AX. 1098@& ()-7. pl P4 X, 1098& ()-~. X 1098& ()-".&X.
L0 () -7 Kb OB Noreror b QYRR AW
1008@& ()-". 1B P4 X.
£ o | o
Bﬁgoeocooo o 218
:% N N
2
o
£ S8
A R I N EII I R R S¢S
o
3
Q
[Tp]
5 [
1 3
9| . +
SIIE| T 5
allLlod TIL%| O ~1 T
TIRLITIEIE {09 T O
Oogﬁ[oolmleE)%f?
SiE(olol W LI L2l & +10 ;
o7l 4|09 | w | o
2l Ljoialg |~ vooa || &
Q l —~ © on’.vvl l I O.. [=] ;F
Alo|Q1=<|2[=]1|TI>l 8 5 & R
sl 1dioiol ] s WBisl B8 N
Bl IRle| sl SRl08 8 L2l & | <
h|T “I=lolo|e=s |8 Y 8] ¥ £
SERARRERE A AR 17T 8alf ! 8
SIS 2SITIT oo z—E S| 9| 2
?589???|':L|3 < t g
SR L R R
s|Ihle|z Ol 6 E
oE 2
i |© g
o «©
5 g
<
S R R AR R R R R A R 5 Sl B
@ e £ e e + [~ I
S8 58 8|BlBlBlElE & 3Bt
bp ) o [v] © @ o © aQ Q © t\)m mto
g g E| EE
SHHEREILEILE
BBZIE22)25(2|8 2z | %
< < < G




1098&. (
1098& (
1090& (
1098& (

1090& (

1098&. (
1098& (
1098& (
1098&. (

1090&. (

) N
) N
) N
) N
)"
10989& () -7
) N
) N
) N
) N
) A
) N

X, 1098& () - X 109& ()-~.X. 109@& ()-".S# 5"@cG4: X. 10%X.
X 1098& () -1 X 1098& (Y-~ X 1098& ()-~. X 1098& ()-". X.

kO G4 X, 109& ()-~. X. 1098& ()-~.S# 5" @X. 10%?/&'()-".X.

LcCA X 109K, 1099@& ()-~. X. 1098& ()-~.X. 1098& ()-~

X. 109@& ()-~. X. 1098& ()-~.<Ch: X. S# 5" @X. 100/8/&'() ACX

X 109& ()-~. X 1098@& ()-~. tH8: X. 1098@& ()-~. X. 1098& ()-~. X
X 109& ()-~. X 1098@& ()-~. X 1098& ()-~. X 1098& ()-~. ttT8: X
X 1098& ()-~. X 1098& ()-~.X. 1098& ()-~. X 109 ()", X.

X 1098& ()-N. 1UH$% X<t T8: X. 1098& ()-~. X. 1099& ()-". X

X 10%gtet aBH 18U Qrer pv@a«eqomg)thexd1$QW&ap):sA X.
ahd
l

(
d RSding 43l ﬁﬂ%w“xxlﬁé%%f%)” "2h HEIOY 5 @x
1@@4@§mﬁq¢pgd points, foaming indices 1 and foaming

indices 2 of the cement admixtures obtained are shown in

Table 7.
above-méntioned dispersion index measurement method. For

The dispersion indices were measured by the
cloud point measurements, 20% by weight aqueous medium
solutions of the cement admixtures were prepared and the
values shown were measured by the above-mentioned cloud
point measurement method. The foaming indices 1 and
foaming indices 2 are the values measured by the above-

mentioned foaming index measurement method.
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agent relative to 100 parts by weight of the cement solid.
The cloud point (°C) (20% by weight) is the cloud point of
a 20% by weight aqueous medium solution of the cement
admixture. HP-11 and HP-8 are trademarks for Takemoto
Yushi’s air-entraining and high~-range water-reducing

admixtures.

<Mortar test>

Mortar compositions were prepared by adding the
water-reducing agents and antifoaming agents shown in Table
8 and Table 9 and the flow values and amounts of air were
measured. The materials and mortar formulation and
measuring apparatus are the same as those mentioned above
referring to the measurement method of percentage of
increase in the amount of air entrained.

<Mortar test method>

(1) Cement (1,605 g) was placed in a mixer/agitator and
dry mixing was carried out for 30 seconds.

(2) Water (691.5 g; water alone amounting to 95% of the
required amount) containing the water-reducing agent and
antifoaming agent was added, and kneading was carried out
for 30 seconds.

(3) Sand (4,268 g) and 36.4 g of water (watexr alone
amounting to 5% of the required amount) containing the AE
agent was added, and kneading was carried out for 120
seconds.

(4) A mini slump cone (slump cone described in JIS A
1173) was filled with two layers of the mortar prepared.
Each layer was pounded with a packing rod 15 times until
the tip of the packing rod entered to a half of the depth
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the distance perpendicular to the direction of the maximum
diameter were measured, and the mean value thereof was
recorded as “mortar flow value”. The amount of air was
measured using a mortar air meter [product of Maruto
Seisakusho: Mortar Air Meter Cl13S (trademark)].
(5) The mortar was further kneaded for 5 minutes, and the
mortar flow value and amount of air were measured by the
methods mentioned above under (4) (amount of air (P) after
5 minutes of kneading).
(6) The mortar was further kneaded for 5 minutes, and the
mortar flow value and amount of air were measured by the
methods mentioned above under (4) (amount of air after 10
minutes of kneading).
(7) The mortar was further kneaded for 5 minutes, and the
mortar flow value and amount of air were measured by the
methods mentioned above under (4) (amount of air (Q) after
15 minutes of kneading).

The increase (% by volume) in amount of air entrained

was calculated as (Q - P).
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The cement admixtures of the invention, which have
the above-mentioned constitutions, can suitably be used in
cement pastes, mortar, concrete and like cement
compositions and can stabilize the amount of air entrained
with the lapse of time and thus facilitate the quality
control of cement compositions and, further, can improve
the workability of cement compositions owing to their
excellent dispersing capacities. The cement compositions
of the invention which comprise such cement admixtures are
excellent in water-reducing ability and workability and can
give hardened products excellent in strength and durability
and, further, can stably maintain the amount of air
entrained without allowing increases in the amount of air
even when the time of kneading is prolonged in the

production.
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in the formula, X represents -CO- or -CH,CH,NHCO-, R!
represents a hydrocarbon group containing 1 to 30 carbon
atoms, the n R?0 groups may be the same or different and
each represents an oxyalkylene group containing 2 to 18
carbon atoms, n represents the average molar number of
addition of the oxyalkylene group and is an integer of 1 to
300 and R’ represents a group having at least one carboxyl
or sulfonyl group or a salt thereof.

2. The cement additive according to Claim 1,

wherein the moiety - (R?0) s~ in said general formula
(1) is composed of an oxyethylene group and an oxyalkylene
group containing 3 to 18 carbon atoms.

3. The cement additive according to Claim 2,
wherein said compound (A) is represented by the

following general formula (2);

RI—O—H02H4O)p/ (CsHGO)Tl}"CO"‘RS (2)

in the formula, R' represents an alkyl or alkenyl group
each containing 6 to 22 carbon atoms, p and q each
represents the average molar number of addition and is a
number satisfying the relations 2 < (p + g) < 300 and 0.2 <
p/(p + q) < 0.8 and R® represents a group having at least

one carboxyl or sulfonyl group or a salt thereof.
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5. The cement additive according to Claim 4,

wherein R® in said general formula (1) is represented
by the following general formula (3) or the following
general formula (4);

—CH==CH—CO0O0Y! (3)

CHy;—CH,—COO0Y? (4)

in formulae, Y! and Y? each represents a hydrogen atom, a
monovalent or divalent metal, ammonium or a protonated
organic amine.

6. The cement additive according to any of Claims 1
to 5,

wherein an ester bond moiety represented by -0-X-,
when X is -CO-, or an amide bond moiety in X, when X is -
CH3CHoNHCO~, in said compound (A) is hydrolysable under
alkaline condition.

7. The cement additive according to any of Claims 1
to 6,

wherein a hydrolyzate obtainable by hydrolysis of
said compound (A) under alkaline condition has a higher
antifoaming capacity than the antifoaming capacity of said
compound (A) itself.

8. The cement additive according to any of Claims 1
to 7,
wherein said compound (A) itself has no antifoaming
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wherein said antifoaming agent (B) has a kaolin
turbidity of not more than 500 mg/L as measured in a 1% by
weight aqueous medium solution, a cloud point of not lower
than 5°C as measured in a 0.5% by weight aqueous medium
solution and an antifoaming capacity in salt water, and
wherein the content of said antifoaming agent (B) is
not more than 10 times relative to said water-soluble

polymer (A) on the weight basis.

11. The cement admixture according to Claim 10,

wherein said antifoaming agent (B) comprises an
oxyalkylene antifoaming agent (B-1) represented by the
following general formula (5);

R4T(R 03RS ®

in the formula, R? and R® are the same or different and
each represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atoms, the t R°0 groups are the
same or different and each represents an oxyalkylene group
containing 2 to 18 carbon atoms, t represents the average
molar number of addition of the oxyalkylene group and is a
number of 1 to 300, T represents -0-, -C0y~, -S04-, -POy-
or -NH-, m represents an integer of 1 or 2 and, when R’ is
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weight is not more than 1,000 mPa's.

17. The cement admixture according to any of Claims
9 to 16,

wherein said water-soluble polymer (A) comprises a
polycarboxylic acid polymer (A-1) having a polyoxyalkylene
ester constituent unit (I) represented by the following
general formula (7);
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and a carboxylic acid constituent unit (II)
represented by the following dgeneral formula (8);

1{18 ]314
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in the formula, R and R are the same or different and
each represents a hydrogen atom or a methyl group and M
represents a hydrogen atom, a monovalent metal, a divalent

metal, ammonium or a protonated organic amine.

18. The cement admixture according to any of Claims
9 to 17,
wherein said water-soluble polymer (A) comprises a
polycarboxylic acid polymer (A~2) having a polyoxyalkylene
ether constituent unit (III) represented by the following
general formula (9);
litla f‘{”
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in the formula, R!®, R!® and RY are the same or different
and each represents a hydrogen atom or a methyl group, R'®
represents a hydrocarbon group containing 1 to 5 carbon
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atoms, the b R'?0 groups are the same or different and each
represents an oxyalkylene group containing 2 to 18 carbon
atoms, b represents the average molar number of addition of
the oxyalkylene group and is a number of 2 to 300 and R?*°
represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atoms,

and a carboxylic acid constituent unit (IV)
represented by the following general formula (10);

R21 R23
|
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in the formula, R** and R?*? are the same or different and
each represents a hydrogen atom, a methyl group or -COOM®
provided that R* and R?? do not represent -COOM?
simultaneously, R?® represents a hydrogen atom, a methyl
group or —CH,COOM!, R?*' and R?? are the same or different and
each represents a hydrogen atom or a methyl group when R?’
is -CHycooM!, M?, M®> and M* each represents a hydrogen atom,
a monovalent metal, a divalent metal, ammonium or a
protonated organic amine.

19. A cement composition comprising the cement
admixture according to any of Claims 9 to 18, cement and
water.

20. A cement composition comprising a cement
admixture, cement and water,

wherein percentage of increase in an amount of air
entrained after 10 minutes of kneading is not more than

100% relative to an initial amount of air entrained.



