r e3eAp> 6Tpz Sz r v 4 1 CEMENT ADM XTURE AND CEMENT COWVPOSI Tl ON 5
TECHNI CAL FI ELD The present invention relates to a cenent additive,

cenment adm xture and a cenent conposition. Mre particul arl ymw Imm to
a cenent additive showi ng antifoam ng properties, a cenent a ﬂmmmm
conprising said |0 cenment additive, a cenment adm xture conpri Si Ngsaso«

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 cenent conposition
conprising such cenment adm xture, cenent and water. 15 BAW@MWM
Cenment conpositions give concrete arREGERECATEYNeni ng product ’Hm
strength and durability and, therefore, are used widely in such ftmdoshs oOf
application as 20 outer wal | s of bU|Idu§%$ and architectural structures.

Such cement conposi ti S fEh AR IXT W AT CEMERFereMB@P XE@N e so that the

air entraining properties and fluidity thereof may be enhanced. In recent
years, the inportance of cenent a en recogni zed and a 25
nunber of technol ogi cal innovatioﬂgg¢é&iﬁﬁ§em%ﬁﬁ§§ The cenent adm xture
plays a role in sethe ippeddret finﬂ&itt:;pmnebmmbtélayc@ﬁemt cadeitive, a
Compost t1on Bin&Xhi Dihi 0S4 Sl SPECSLOG: ALY eYSR VhEN d he vater
content in the cement conpositionisre in realizing |nprovenents in
30 durabi | i tRaaRbcetaehyt hl‘bwrfhba’WﬁV\HDe@ ¢@d@@t| aRd &htivé nspewimgi ng a good
cement COMpOshti BPaMiAG bRSGLAECLL SPOL SO T L RL EDARORDOL ULLY LirE. 1N

the recent concrete industry, 1t 1s strong g dermanded t at concr
struct urds NaRReR hpP 9Bk Ve adi 43?1{‘9“%53%6?‘ @?%n@@lﬁpr%@e]@gd@ ng&berteducti on

of the unlt yelehle patp@@te@ﬁdlanC@ﬂ@ﬂfoﬁﬂﬂ@@Sa§é9ﬂ§ hscepunan inportant
subj ect . ﬁ@%tICU|ar a e nunber of $ %%carboxymlc aci d cenent
dlspersants EHRER ??W@%t? 7 el CFHREH g tewaPEYmeEdRR N2 FaFi odnean
be attai ned ai ¢téméhencaspeoipioedcomphi Sindesaohveshenbabdaerente,

di spersants of napht Q&Iﬁg@ nd the like. The use of such a pol ycarboxylic
aci d- based ceneht dlspersan can lead to increase in air entraining
propertil®s and in bubble size. Thus, for inproving the freeze-thaw

resi stance by means of entrai nment s@f-xERGND pubbl es of good quality, it
is used in conbination with an air- entralnln p%%t% agent. However, it is a
drawback with the %%m%mhe%Pmﬁﬁﬁ%ﬁl%P%dgy%%r%@&9¥$ e aehd @Eh%hth@¥@®@¥%%nt

and an AE ageﬁédthaé éﬁ@eﬁn@ﬂﬂt1@fs@tén@ﬂﬁréhaegupéﬁglfﬁ?'Hﬁﬁr i ncreases as
15 concretggkne t to attain

gis contlnueg % fic
the desired ﬁf?g?eeSt?Eﬁg?ﬁedThe %ﬁhvéﬂt?%ﬁga éﬁt??oaﬁlﬂﬁpgbgﬂtéoﬁrés
i ndeed eXof ecouveriwal bapofabulydiegscang dhehateubtiral atruepttrasned but,
in this caseSutﬂoceﬁgﬂt'egﬁg KPERCLD0,aLL oS, LNEATRIRL Of ¢ 'r nfhtrained to
20 increase progressively wof e wor Rabfi | T e is
difficult toad@axbwransefbbatnghageht potrapning poopkatiag eodcrete and,

therefore, i¥1hsafeguinedebPahadnp8nthhiQR
producti on of concrgte I% thea ni t ed Sta?%gg ?%?g%??%gﬁlar théhggdltlon

of an AE 25 HYBRFLRECEsQEnEPRENBsadmikEetPe hasScBPENWEERCERE 2B 0BRENS
ar|3|rm)€HCWmﬁmBézlﬁg aédhhbamgﬂéa@nﬂnn6U?tb@ﬁBDEQVEtB@ehnﬁééése THethed
anount of air_entrai S_a serious em since.kne continye

for a long p&fl 8 ?thﬁtuﬁﬁrPﬁay?rﬁnng?téPl ﬁcu§6n§U%%ﬁRgl dtaﬁ nd

| NVENTI ON | twoskahibbfgcofod thmeptesempobshvéohi by srHeébiniugewtef the
above-nentio o] r i n LLi |ch causes
no i ncrease ?%Q?%Egﬁﬁ gb&bﬁtg Ev&ﬁdﬁégxcgﬁe %gggtégﬁggh%ihﬁaﬁﬁ t he anmount
of air entrafFfeénévepmpositonhéa raducede oh kmeddeaggi $mprovemgetisi ant he
product iy oaugsﬁemttyoaﬁesstteﬂéth%wﬁt}h% RRkLeet rb@uE?leloﬁhge cement

adm xture having,such air entraining properties and havin evel of
mater-redUC|H§O%é gapdt § QQOQeFPmﬁgtaCSmEQﬁéHEOEOWﬁ§§|Fﬁéﬁln?ﬁ the course of
t heir |nvestugapeeeﬁb@mmegrﬂbagcuaﬁg@ug wegrntiaddi tives and cement

adm xtures, the preseg% i nvent oung that a cenen% addlglve aving a
chemical structure-8uch®t hareh ﬁﬂHEFﬁ &8s AYUPEFYsi StuhdePtaPREYne 10
condi ti ons addmthdedexhibi tenantttoanirngtprepehtives imptrtbvebhedhapbelaotyti me
can stably sbaw Lis.Anthloamlag eapacy!y- dhiLe, arexentng assaglation in
salt water, such as 1 n concrée aining unrformdispersioh with

t he | apse of time. Such a cenment additive can suitably be used as an 15
anti foam ng agent having controlled rel ease in cenent 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 being bound through an ester 20 bond
or an am de bond, and, as such, remains to be hydrophilic before hydrolysis
due to the hydrophlllc group but becones hydrophoblc as the ester bond or
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wheret n a foam hei ght obtai nabl e by causing a cal ci um chl ori de-cont ai ni ng
aqueous nedi um sol ution of said cenment adm xture to foamis not higher than
70~ of the foam hei ght obtai nabl e by causi ng an aqueous mnedi um sol ution of
said 30 cenent adm xture to foam percentage of foam hei ght di sappearance 5
m nutes after causing the cal cium chloride-containing aqueous nedi um
solution of said cenent adm xture to foamis not 6 | ess than 50~, a cloud
poi nt of a 20a by wei ght aqgueous nedi um sol ution of said cement adm xture
is not lower than 5C, and 5 a viscosity of a calciumcarbonate slurry
prepared by GRIYFSRL abl oERFRRRG FRIMPQSE SRS | bh PV saR dimeeehan hdsiikiede- t o
cal ci um car bpnad£r eheu Balf Usd | T dhen G end £ Oéogy%gr@@ﬂa?nic agll At HéRerh ©
0.2~ by MBIQQI relative to cqé0|unlcarbonate ﬁn .the content of cal cium
carbonate t o> 7TIRCHYARDS ViR YRt TR mRV T phet Lo hail ACR 0L 9B . WARRT i nvent i on
still furthereguoingesaticenemt lsonpoisiined COORrtvéndasatcnsereatwith

adm xture, c n Lastly, .the inventio rovides a cenent
conposit?bn ﬁ@gd%%%$€%¥§%§%}c%%%ﬁﬁya%h?aﬁ{ﬁiﬁt%eﬂgnﬁa %bhﬁgf%?,aaﬁeF%?n
percent age ofikecr ddee Use af savminta gfo laica oty ine ch @ifd-gya sl rdemstrgs  of

kneading is hap, 1 t] nsinifia f air

entrai ned. 2%% érl'%l%llf% DESCPR<IQ?D(£I'?& gﬁ&%—%?l\ﬁél\ﬁ‘%%\%??@ﬁ@?gl | owi ng, the
present i nveEPRATr Fiegieardi bbb et aite . THOWonemr addindwiedfthene

I nventi on Cofpéé568Stiaw OrPOLAEakf BEPHESEHt 88 byrthenabavesgenehatef ornul a
(1). 25 §ucﬁg§§$ﬁnt addi tivye naﬁ.be conposed of the conpound (A). alone or
may cont&in BT Of BB IRttt ubht S ¥8efsiprePBP+RALIABWAYER 2R hat
it conprisesatheenonpioniwlyg ( MAEpsaddet mai n constituent. Referring to the
above general for , RLis a 30 dr.ocar bon_group cont ai ni ng to 30
carbon atons, pr e;%le(]?"g%‘f%/l)’z 356 30 %a&%%‘@%?lﬁﬁﬁl,gﬁopge p?‘glf'l&%%‘?yu%et%%ﬁ

car bon at onsposy¢arbowy biprat bd abéyett t di 2Peraabbnantoas, ABspegentl that
pref erably b : Y arpon group
cont ai ni_ng ?%ﬁfog%%ﬁggrggn?%gng?%%%%hégg??%%?ég%E?%?gféﬁ?gggéggnép

hydr ocarifon §Poehatarkneading ai gheonkinpedcard ahky| makesalkedyffgrolps.

The nunber ofocCafbinatREBdL +EE OXNALKYLeoerhQHR . RAhd ScaRRLAPIdBtel Y 2
to 18, prefera nor e referabl% 2 Furthernore, the noiety

ly 2 to 8, to 4, .
-(RO)N- is %?€+€?%%+QG5a%%%5%s He ot RARCAxGEEAGEeFR LRobPEPORATL AN
oxyal kyl ene pedupshgcont aamdmgt 3of0alB eatbaitnatiopstr, monetpi ef eaabl yred, an

oxyet hyl ene n a | ene,_groups ontai nin to 8 .carbon
atons, nost gé@?gﬁé ?yﬂg%@%ﬁ%%xég¥ V?e% ?g?@ﬂ%@? 3%daéﬁ_%9g5Fk9?gn Ogroups)
cont ai niady 1ongGrersd paepovesatvedy. | nin hbsewast, thaeomosbty woORROPNL hkes
the formof an agddiiteicRlodGtagerhyetnli eouhROLERESsBLEYLERS, OK) e
species. In the present specification, the node 8f g |§Fon, n"fhe

addi tion proBtR€inef CoRereh® srdmoFerek9renelbxidereguipedi baseprct ed
from anong eifiyi evemoxydegeRt Opy| @d@@e@?(iﬁeth@u%ﬂ‘béﬁétQQSh_déf sb)EBBEe OXi de
and the like_m ndom addi ti on, _ bl ock addition, or alternating

be an r ]
addi ti on, faniﬁg?aﬂﬁé¥e§n%F©€?ﬁe t3sBarhhertarnothe ABrateRpaPkyrRnBEgr oup
speci es 2 e ageontved ésstheiaboxe 20maddutéoto tbpsewtaresharprpbeémsred in
whi ch the al r r e y.R1-O in_the_geperal for a (1) is
bound to an §§§é¥ﬂ§|gﬁgmgfgégé%ﬁ%c%?ngg%HlP% ?ﬂdtu;ﬂrggﬁHHOFS’gE%Fock of
oxyal kyl ene gyroeupsseohnathengm@unt abreitaehbnaahedsis2s Fheiauerage nol ar
nunber n of i LN h yken iFn.-t he Ve- i gped
B Mtk A A R R L S
preferably 5ti8e180risg| franpperprbierably 5 to 50, particularly preferably
5 to 40,30910st preferably -10 to 40. 30 In the present specification, the
average nol ar nunber of additi means the mean val ue of nolar nunbers of
addi tion of the above-nentionéﬁR@VﬁQ%ﬂg1 PP YVENSGN ol e of one and the
sgne repeating uniIpanﬁng?thb%f@tyﬁﬁrtnénpfééégtngnVQﬁ@Qbhgﬂaaéi%ﬁ-vﬁéwThe
above conpoun | refer c oun represented, t he
f ol | owi ng geﬂgrgﬁ%fggﬂg amfﬁg%oéfg_ggggecﬁgmghﬁla£g3E§~Eﬁoyég¥R§ gesests 19
15 20 25 30 addihévéovwhith, cRiseepneséntseanealikykher ambkenybfgadupardch
cont ai ni 6 a t . an ep-esent . r nmol ar
nunber é?gada%?igﬁugngggglg ﬂgﬁggglgagpgfg?ﬁgn?hg%réﬁgt?8&23iﬁ§8(gggnq) <
300 and 0.2 < p/(p + q < 0.8 and R3 represents a group having at |east one
carboxyl or sulfonyl group or a salt thereof. Referring to the above
general formula (2), ethylene oxide (C2H90) and propyl ene oxi de (C3H60)
occur in the node of random addition, block addition or alternating
addition, for instance and the nolar nunber p of addition of ethylene oxide
and the nolar nunber q of addition of propylene oxide preferably satisfy
the relation 2 < (p + q) < 300, nore preferably 5 < (p + q) < 200, stil
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25 The conmpound (A) in which the above R3 is the residue of nmalefic acid,
succinic acid or a like dicarboxylic acid can be obtai ned, for exanple, by
reacting a conpound resulting fromaddition of an al kyl ene oxides) to an

al cohol with mal efic anhydride, succinic anhydride or a like 30 acid
anhydri de w thout using any solvent or in an appropriate solvent. On that
occasi on, an appropriate basic catalyst is preferably used. In addition,

t he above conpound can al so be synthesized by subjecting a conpound derived
from addi tion of an al kyl ene oxides) to an al cohol 35 and carboxylic acid
to esterifi et bineudf dongading ig pProhpoyed dertived fodne e tobn of
an al kyl ene t €ahed  and %gﬁp 0
transesterl#%gg%?eﬁgfggﬁféon Theﬁégggg%%gﬁpog x%pt% Er%xidiﬂy one in
which an 5 €SN hA/ T WS haprs ey BHir - @Malw DEPRerig®s andan
ani de bond rmdeing id H@gmhméiléf - HGHANRGR i ndy ScAyale ot y zad| e LNALE 5

al kal i ne_condi tion. referred that the hydrolyzate obtalnable by

hydr ol ysPs of€ W$R¥51?R&9%b nd (A) under al kaline conditions has a higher
to antifoam ng capracrme tdtarrdéqeaﬁrﬁnémrﬁmgeﬂap@a:&idn@fcdmeeﬁbimp conpound

A i | f. (A dr ol d d | k

Condi ¢ ons, Ut SuhrsondlE ARPONES tdila | St e O SPESh, B i rns

t han t he antiﬁ?ﬁﬂﬁ@@pc@@@@dt@haﬁ arEEMmeommﬁltﬁ@eb@&mxnghqd¢b¢ms¢sl The 15

conpari son | i A A8k ch CARACT LY BrddEsled e @ygrgéyﬁﬁ%gftémﬁp%ﬁ
rolysis

hydrol ysi s under al kaline conditions and’t ore

can be 8de B9 ¢briRRs M4 hehwe st Ebbis aambhmwglmspr@gemieﬁ whréh

capaci ties ofhé heap£spSet  Mee S@&stmﬁyt%mr@ys HYbPEEsm{ g negdo by 8
agent 20 cap blf%of causrgg%foanlng éfoanln ent) can be eval uated under

the sanme con MRE Y BIAMPTROCIRE BT 1P {3t N2 heEnt SUFY #helBbove
additive arec@m@n@ﬂejnamdcm@S@béEn£w¢IMMIf@ﬁm @i@p@ryeéﬁeW1HEthe Bapse

di anet er of ht . of 10 ¢ t.he vessel s 0 ken in the
25 verti cal rec |on%%g§}%hé§%én% roﬁyﬁﬁC%ﬂ)(ﬁﬁﬁﬁ#&yjeidﬁﬂ% &d hen
al | oned 50 s@@hdf¢@mlngna@@me hamdngh@ombemihgdheéghase51neaemeed In this
manner, the agnthd o Hgsca t t 993 pe
made. A | ower f%am ng hsél gmmﬁgr%@gfrﬁcgﬁ?rﬂ%nt pféodarr%%lec% ga[) ﬁsll ty en
t he conpounda%¢9tac€%¥d?ﬁ@mﬁbﬁth@a$n@eﬁt?@ﬂtu§etb@VéGGb?Othr@ measur enent
met hod Underh?dik@ﬂ)h@@léo@ﬂé@pOaﬁ\ﬁd(&)"hj}@r@% mgee@}oaﬁd HRERT aBeULFBbxy1,

conditions (p to 8 its a oam n gher_in al kali ne
condi ti ons. gkgst?ﬁeKX% hﬂl%aﬁﬁﬁr%gg?1%%r9¥ﬁ@daEhFﬁ%ghoéﬂ1ﬁ@ter12 agent
ment i onexd abiowed oiBeasammbee rmhedpfanapraexeﬁ@he renbyaar bexyki c acid

cenment disp i E nts. of the ani on
surfactant, e%i@@%? ﬁY?%sgﬁf%érdgggﬂ%% %ﬁsbggg %ﬁlgygﬁ?gﬁégéﬁtgroup
aIkyIsuIfon|buecbecgmeenbw@n@pbebed aﬁrbhecesbefabbadterhaghée bond

al kyl car boxyh} ¢egi g S@iéa@é‘é%‘l@l@' enk Clé#géaStfaERmeOEn”Qgﬂz §ter

al kyl carboxyli¢c acid conpound-based ani oni ¢ surfactant

al kyl benzenedii¢nie atkalinetso BhRyER¥pERAresssantbhpemaBpdrsapesties.

par af fi ngul f oni ¢ apmﬂusei:;Sthéngxwén@é@@h@iré@ Salhatgeept ft8Aatisn Bbgher
al kyl et her ﬁulfg egﬁeg salts Ed |.i ke anionic, cationic, nonionic and
tGht PRl

anphoteric stffa 3 SFREREnRIP bﬁEEEesFﬂWPEFSFBQn?nﬂaEFFeEPéu afd
ot her foam ngoligmérmghAhodsd anchnasfoheifial hgegt $B)rmbRgs atrpbkewbhg, and

shaki ng net hpds sjinLlar r I ts ref t hat the above
conpound (A)Q?tse %gggs%%%ggnf%%%%%?ﬁgc%gﬁgéFYy g ghgﬁﬁyaﬁﬁﬁy%é?g

obt ai nabl e bgohyde bl ¥sesawpunheofibave enhpemndd(Aymuﬂdertmekaﬁéamazed
condi ti ofs hagathgnant eéeegmgpf ,g@ftws At tﬁgaghegfagmﬁﬁgasb% (B
confirmation can be ove-nentioned foamn n cases
where the ab®ie EBﬁpeaﬂHerﬁﬁ) thgrﬁyﬁr6r9zabpeeaﬂaaeﬁeéaz PAneacBadhti ons and

the antlfoanwage@apaau&yngfcaﬁgcbygrebﬁzgéeatﬁahheaeanah@ﬂetBﬁbuHE be
conpound (A) 25 |t%elf it Bgreferre he cogBoun be
c

hydrolyzableaﬁﬁdEP 5FkﬁanEe aNERREY, ﬁtﬁﬁﬁﬁrﬂéﬁé Eeﬁéﬁ?wéﬁﬁp05|t|ons
conpri sing cénentaasd wat ehe Bxyrouﬁtngfaamerrenénadﬁent Uhe €efprbgi ng a

t h addi t d th 30 th
or asent hvert o ilohty BrETSKTeReTR: ku8aPhayiErabrng fac et bte. amount of

air entrained can be obtained during kneadi ng of concrete or a |i ke cenent
conposition. This is because the conpound (A) in the above-nentioned cenent
additive is gradually hydrolyzed under al kaline conditions 35 in the
concrete or like cenent conposition and the ., . , 13 hydrolyzate higher
in antifoam ng ability as gradually formed makes the antifoam ng effect

mai nt ai ned. Further, when allowed to stand after kneading, concrete or a
Irke cenent conposrtron almays havrng a stable anDunt of arr 5 entrarned
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I 16 .As for the nethods of neasuring the above-nentioned kaolin turbidity
and cloud point, the follow ng nmethods, for instance, are suitably used.
That the antifoam ng agent in question has antifoam ng properties in salt
water 5 can be confirned by the above-nentioned foam ng test. (Kaolin
turbidity neasurenent nethod) The sanple (antifoam ng agent) is placed in a
square cell with a thickness of 10 nmand the turbidity (kaolin turbidity:
ng/L) is neasured using a turbidineter (NEC |0 Corporation nodel NDH2000
(trademark)). 1n cases where the sanple undergoes separation with the |apse
of time, it GNPSOS RRd/afaCsio i I n o o mstdnlentsy merttel avesd wement | s

carried out asirt hivecksHulutyepe (3104, posﬁtchff%ﬁs%%E%Tam%g;h%%)en@ &b A

0.50 by weight ueo nmedi Iutlon of the antifoamn
pr epar ed. g% % éé? ‘Vt % §%ﬂ¥ﬁﬁﬁh%ﬁﬂkﬂ%&nﬁnﬁlEQﬁmknq|foanlng

agent as p pr emaa@dtas merathmmhamzoemumrut(l@ndg sodtealtﬁﬁ é?fheg)d’@tn?erdﬂﬁ‘& h,
and the Lyre at t he ueous nedi.um sol ution begins to
becone c%og%%rl S roglcsgr (?\Mgfa(i%lﬂge A dﬁ)g) C Spld GHodHRY faga A LR Hge nt
(B) is not @flttl (@l ariitys raemuﬁoamemq)mmt@e ianynenfi fdrrsa COW@QH“@ﬁe
capabl e of icRdhéaitn G difiG (RN OfHIYROl G i Rl ”tr; 9

Pref erably, however, the oxyalk | ene an oam ng (
oxyalkyIenea&ﬁpﬁﬁoéﬁﬁnyséﬁbnﬁh@Bﬁﬂﬁhﬂm&ﬂ1n@saﬂﬁnuanunﬁdngammgdnygaurﬁhance

is to be COIaTrﬁi/lwd salt iy 9uEase dalld wa¥sf erdigd, that, otnt&er {1 foam 19
agent ( g conposedﬁ& t he oxyaIkerne ant’i foam ng age 1) anaror 3o

oxyal kylene Qﬁuﬁﬁi%ﬁl I2%ert FEAXPRho h&ﬁnﬁﬁQﬁP(ﬂﬂﬁuﬁstﬁH&1mﬁ1ﬂhe§agh;
mai n const i m@m@@bblﬂie:yawve:hwﬁaﬂt&)ﬁo%m:@md QRTH, nghlafglepcthe( Brebuiits

repr esent ed t f eneral fornul 17

R4- ~T-f - R60 tl?%st Q%ES%htq\%‘oﬁg‘l% rﬁl?lealtSRErgnaoﬁélaﬂrz@q radsdMe or different
and eagh reQﬁégé@@ﬁlaghyaﬁagem1&Bomn@rt&ehfdﬁOQﬁkhﬁﬁﬁg;?Dﬁ @ﬂ@tahnlnghl to
30 carbon at-@pE 5Q G- me or_.different and eac
represents an ofﬁayey%ggegggégggﬁgﬁtalﬁgﬁg éiﬁ g th& BV iRt t oned
represehts CRECAFersgdxfbIar 1subiydrophidddi tinoh ¢me&Mécaxyahk¥dene groups)

and i s a nuabebcaktiioho 1%0@;,up£rre%8re%5%%tds 191 sa'l@%va rSO:lt suggz edl m
represents an ., jnte when ShcmYi s 1.

In the generhfie FQP%EIQ FéfggﬁqS@étanﬁy@Pég@ﬁf§FGWIMmeaeWwdﬂeearbon gr oup
cont ai ni ng hydoopbiddchday akoreaspsehenably %ﬂﬂlﬁgaml%%r%aQ%%ﬁ%iaQ%y 4 to

30, still [ r,ab o 2 espec referably 8 to 2 nost
preferably %19 %%%gar%%H%aﬁgng%oﬂﬁoﬁ3a¥ﬂ§ f@Q @Fgﬁgﬁbﬁﬁ°§ﬁﬁﬁﬂ§s -st r ai ght
or branthed aIkyIFaﬁahaEMmeL gheupsvanEOparEbuuﬁathﬁtDWQ%ﬁrﬁe@emEhQ nunber

of carbon a h 13 adequat el
preferably 2 EQHEX%?r%D?gﬂé¥§ Kﬁg wa%Eg §gb th q ﬁ%l W? e(rRSO)t- is

preferably ééﬁﬁ§§éﬁsoﬁlanOéxiévﬁyK@ﬁelzemgn@@pspawndyamwuxy@hmykemengeoups)
cont ai ni ng 3nt 8p8igacheBanl AEB i npak! bGHh ALY o eLgk a*?:'o%c% oxne hy' ene
groups) and ? ﬁXéalk¥len§ groups containing 3'to § carbon a

preferably Of°HR BRyBEh§#FEnE"Gr 6APSFrRABIaR 8%§§P@y¢§n@h9¢@@§§¥l@@npaln|ng
3 to 4 Z@r btheatbnwe RHobhetnbi eaaasaccéh@ fﬂi‘lll@t Yoe- @B@Q)eﬁ ah@s t& afkom

resulting f d nor e oxXi species. In the

pr esent spe%?gbggtkéﬁggﬁggléﬁgg o%ngdﬁlg HﬁrSf 859&I?§I§H§ groups in

t he forn1re§@F€?ﬁ§agﬁoﬁﬁaddcteaﬂeoﬁntwbeoamwune amkﬁhenenaxedﬁeapeCleS

sel ected fremnarpgg 88 y i opyl ene qxi de tyl ene oxi de,
styrene oxide and the I?ha hﬁg€68¥ %ﬁouﬁ% ﬁé ga%d§n1588PFﬁo bl ock

addi ti on, OFXQP%eﬁﬁatﬂﬁgsaéalFhéﬁact@rlshspanee flreecastbawhers itwanae nmor e
oxyal kyd@neagaotp Spesi esegne. i rw&éé/%lfhesé £ ?m% dgxké b;gPeséth' S

preferred tQat tEeRﬂ g g Ln t he genera fornu und " to an
oxyet hyl ene*bl'68k* ASi ROVUPReBeCHBRABTES -a bl ock of oxyal kyl ene groups
containing 3 or nﬁhe paebentai@ﬁsntfénexﬁﬁE|pﬁoeidegcﬁ eeRXMl kyhepeve

anti f oam ng, 8&@9% % Cglrglere HB¥A£D ment |ong ol ow ng species, and
these may bé U FEP B FEPEFSER ﬁgnﬁy EEeu§€él€Uﬁﬁgnedly
(PoIy)oxyetﬁ?hene@pébymokypﬂbpylene adduct s derived from nonohydric or

di hydric al cohols containing 1 to 30 to carbon atons; pol yoxyal kyl enes such
as (poly)oxyethyl ene(pol y)oxypropyl ene adducts; (poly)oxyal kyl ene al kyl

et hers such as diethyl ene glycol heptyl ether, polyoxyethyl ene ol eyl ether,
pol yoxypropyl ene butyl ether, polyoxyethyl ene-pol yoxypropyl ene-2-et hyl hexyl
15 et her, and oxyet hyl ene- oxypropyl ene adducts derived from hi gher al cohol s
containing 12 to 14 carbon atons; (poly)oxyal kyl ene (al kyl)aryl ethers such
as pol yoxypropyl ene phenyl ether and pol yoxyet hyl ene nonyl phenyl et her;
acetylene ethers resulting fromaddition 20 polynerization of an al kyl ene
OX|des) onto an acetylene aIcohoI such as

~ 2 oa g ~ r~ 1 21 ~ 1 P - N 1 o



21 agent decreases. Wien r/(r + s) is less than 0.2, the amount of air
entrained increases as the tine of kneading is prolonged in the production
of cenent conpositions, |leading to decreases in the strength of cenent
conpositions. 5 More preferably, the relation 0.3 <r/(r +s) < 0.7 should
be satisfied, still nore preferably 0.35 < r/(r +s) < 0.7. Preferably, the
value (r + s) satisfies the relation 2 <gr + s) < 300. Wen (r +s) is 2
or less, the anbunt of air entrained increases as the tine of kneading is
prolonged in 10 the production of cement conpositions, |eading in decreases
in the strength of cenent conpositions. V\hen (r +s) is 300 or greater, the
effect as an antifoam ng agen$ dgg;@%@ yorg3preferably, the relation 5 <
(r +s) < 200 should be satisfie I’ ’nore preferably 5 < (r +s) <15
100, further nore preferably 5 < (r + s) < 50, particularly preferably 5 <
(r _+fs) < 40,n rosd ﬂlj’rerflﬁlraablw rléi)r(esgel’ntls s)fcefLO .o FWaHeH,NRoo-| het oxyalhkyl ene
ant i f oam ng agent - ave ant i f oam capacit event the

i ncrease in r;[ehse a hy roaqarrq) i Y Q/ﬁr{trf‘glt rjol%‘?ﬁgjz r%éofbf

kneadi ng i n atremspr dthectr dﬁOofgroepentnatyobpo$hE| erameamt cha\fcfeafemer taidn | evel
of hydrophil r e t hat, t oup R6
in the g(ganeréafdk% or agb(?g Mr? )a%anl%eedénje Lﬁgf(%oﬁ{&feﬂl % &fa% 1to 30
carbon 25 at%ﬁoomﬁ@mief@r%ﬁ%ﬁsﬁntﬁ 31)16 si\rétltaqmrl@lmlefre:lmﬂw ®fto 22,
most preferaplos BidiP 2 O Ry AL8Fend - SRSERS K dbe dydsocaipon f oup

is preferably an al kenyl group or "a stral ht or branched al kyl group.. In
the practiceYt amd Hr é?é’ lesleﬁ\Fé"nlal G OUPh&ayiEe 230 L8RS CRF FGTRGEN. (B)
preferably conpulsfsnyn geaigd kot enesard iflaaradg, agent (B-2) having a

hydr ocar hon group onta| ning 1 to 30 carhon atoms an al kyl ene oxi de chain
conposed Bof an oxyethyl e 'ﬁr&db"s%na%?d‘fﬁ— %%?Jes‘)nt cont ai ning 3
to 18 car boracm:ontmm]dccanpﬁmtg meﬂa’ﬂﬁerﬁswhgﬂe a@@mmaﬂrthna ) nahcctthar

t her eof oxi de chain satisfying the relations 0.2 <
u/ (u + v) < %D%‘%a d&éé%l e&?dlt < 300 provided that a is the nolar nunber
of addition of et W%rﬂeﬂtﬁn@@rarfdm/th%r toeovigles aurdresnfadmidituom of

al kyl ene ox@anmﬁuggl@gﬂ&@f SO0 LRy me AL AP aJ@eaﬁszW 193%@1&;(' ene
ant i foam ng agent gB- is an antifoamng agent having, In | ecul ar

t her eof 18a HAB®cal®on group containing 1 to 30 carbon atoms an aI kyl ene

oxi de chain conpoaeobﬁlrarsmetﬂwlﬁmnﬂ@twéntm N Ch ) @W@dkﬂﬂ ene
3 to.18 carbon | east one ni trogen

groups) conta t.o

with said al %eln‘g L% A MG TR St fr%u%‘g&tlh%}fr PR PEHELHES @u‘?(]ug b3(/) <
0.8 and 2 < Weught/)aquémﬁ)svm@d:elm scslmﬂ:teomplarc:tmnurdi)epomﬁtadﬂlmbnl@ﬁer
ethyl ene oxigde angoy 15 fhe.op aarlrnugb(erlagfb)?d‘gé%% % ijg @Jh\lﬁ)(l ene
oxi de containing 3 or nore carbon atons s characterized aving a
ni t r oger?Oat oP@) U oR hendrote can bk foamtng heapa €t byehn asaht n‘ﬁ@tﬁe, neiydral i zed

with an acidic subpiance ¢ exanple & é&ﬁgﬁ%ff@&hﬂléll&&e@@ (B) is
hydrochl oric aC|d sulfuric acid or nitric acid, or an 20 organlc acid such

as acetic achet POEHi BhFR a‘r\,lﬁl%‘?s(ﬁ%%%la%?yt?cs%bﬁidwatﬁrb?% WPhg t he

wat er - sol ublpopghqyfrem( Adn Stied %l@h@qb;ygag boxyl ic acid water-sol uble
polymer with the t rogen-cont ai pni ng oxyal k ne antifoam ng agent (B-2),

t he” pol ycar boxyl i Qf%%.%‘m%%o%of%‘%é 50?5/?1% Hay? beSBelT 2 ‘g‘“%’%}?ﬁ? n which
all carlxxyl conpupsityes ewdtaresokbubtal pakymert (Ap andovateny netal, such
as sodiumor lithi c o)

al umi num Prefer ab"}’&;;/r% %r\}\g?/gfr Q{\eﬂgl%ﬁ;car %§§ ]?l?:ea &%n%lﬁésglcgé) gtum
pol ymer is bceh@eddéncentetmmvmgee@s uneeltmnaspetiionreé eat@owmegtoups

Wien the wat ggaoltbie B9l ySanboxyhbe ﬁﬂgﬂef?okﬂgﬁr75§Vb99tﬁée§o§ﬁr98%é‘ﬂ1t
groups is blended with the nitrogen-confaining oxyal kyl ene anti foam ng

agent (B-2), OIPE%W?]%Gc%Yb%%Wl’@go%%saﬂHe?He ’]3811%&Bﬁ%yFiL@naEifdsﬁb@yner
are neutmﬁl|zeﬁeMttadmbetﬁéentér@gem atomin the oxyalkylene anti f oam ng
agent (B-2) to 23 forma sal ereb ﬂe sol ubi | n_wat er i nproved
and the storage stBBFfFEy2ef & ug%ﬂﬁ %%%?% @b?ﬁ??%ﬂga etﬂem?ﬁgﬁ??lng

bl end of theabkygal kytiehrgabhef oabtbgmagebbr{Be2roabdipohycaghesyki c acid
wat o1 - S0l ub! SeBPLNTBELREEORTS VLY caRefly EULIDELIRY £, ¥OER 101 Sobesul ting
blend i s added to a° Cemen ?l stch“as”nor taror °6ncret'e,

exchange reaction occurs betmeen Ca |ons and |ike cations occurring |n
cenent and the antifoam ng agent, whereby the antifoam ng agent is rel eased
to express its antifoam ng 10 properties. As such oxyal kyl ene antifoam ng
agent (B-2), there nay be nentioned antifoam ng agents represented by the
foll owi ng general fornmula (11); C(CH2CH20)ul | ~R240 ~I ] xlI R, 2G N-C (CH2CH 0)
/I(RR60 ] -R~7 (i 1) 2 u2 w2 x2 C ~CH2CH20) ugl (R280~-Jx3 R29 ' in the
fornula R29 R26 and R28 are the sanme or dlfferent 15 and each represents

T ] o~ 2 A~ T P NN PN o



5 the term nal hydroxyl group to an am no group; as well as am nes derived
from pol yoxyal kyl ene gl ycol s having a hydrocarbon group containing 1 to 30
carbon atons, an oxyethyl ene groups) and an oxyal kyl ene groups) cont ai ni ng
3 to 18 carbon atons by conversion of the term nal hydroxyl 10 group to an
am no group. As conpounds having a hydrocagbon group containing 1 to 30
carbon atons, an oxyethyl ene groups) and &n oxyal kyl ene groups) contai ni ng
3 to 18 carbon atons in the nol ecular and containing two or nore nitrogen
atonms, which 15 serve as the above oxyal kyl ene antifoam ng agent (B-2),
there may bel$@htFRARPEEhyl ene oxi de-C3_[a al kyl ene oxide adducts derived
from am de am nes b bdiyh tledy i atoPo ¢ ansemsat d@le®is medium
ponaIkernq?qh¥aninesf such as et hyl enedi am ne, grop Ienedianing0

di et hyl enet rf&h O™ 20T t FFEE HYFRFRE e2 MBI At e of Hriapy | EREeT | Bhthe® ahd

t et rapropyl emmeppentamine, with fatty acids, such as acetic acid, propionic

aci d, butyric aci ic,acid, lauric acid,, stearic,acid, oleic id,
coconut t(Sc’%ll -deri vcej% ?/g%%/é%@?o%f,j asocilab %g%e(t:?%%n?g?t?/lléﬁﬂs}?r%%ﬁegcby

tal | ow deri vadid sy f ai t yIaedws aneld bam denbdt beef o f abh bdr demenedafiai kyuaei ds;
et hyl ene oxi¢dg- I i . derived L m.da hnes

- obt ai ned by ?ﬁr?%%égﬁﬁhg%#gﬁﬁ%ﬁéO?E%ﬂggzﬁgﬁ%ﬁgstggsﬁ%ﬁ?ﬁgtP%gnggéﬁydration
condensat i on°¥Repbl FAMKYFeRepe? yan? heldy wetahbsrelayivaectpanrpheiuso

propyl enedi agi Agonét et Ay ergé réant &gy &ti 8Lyl enetsth8ALAE. to 70% by

di propyl.enetri am ne, and tetraﬁrop | ene enagnlne, with fatty acids, such as
acetic & d,"PrepF oht cRakbi B IBRY yFRanati 000\ PR F¢ acid, lauric acid,
stearic acid, ol eiThacitdvesotomuitlil - thertived padvydesi dscemoybean-deri ved

fatty 35 aci b .tallowderived fatty acid and. hardened bee 7
ol | o der vearpd i ol G EEE LG sePh e oh e PR RERFET RpRERE and
group- nodi fiwdterhyl ene oxi de-C3-ie al kyl ene oxi de adducts derived from

pol yal kyl enepol yani, uc S; Lam pr o di.am -
diethylenetrianine,?gé%fiet §|%ﬁ%?%%?ﬁﬁ?%ﬁ?*ﬁ?%?o%yﬁéﬁgﬁﬁi%ﬁ?ﬁ@gg%aon
t et r apr oy | eRePRAL 8 Eed EER§NEnedbkkberes- Femankypadewakpte adducts

derived from Cl1- 3%ﬂ¥9é%a%@96eﬁa(§é kyt PhepRagRdifi gRtLAASneIof air
| enedi_am ne,  propyl enedi am ne

pol yal kyl enepo| yam nes such as eth _
diethylenetrgﬁh¥ﬁé?e§0a§F?§tﬁ9|%h%%@??aﬁanPeaﬁbP8p9Feﬁ@FrWaﬁ?néhaﬁd

t et rapropyl enepenrabhbeyve Cto3anhydl ocal benogheupt akrakkylkagnedp- nodified
et hyl ene oxi de- C3_~e al kyl ene oxi de adducts derived from

pol yal kyl enei m nes, such as pol yet hyl enei mi ne and pol ypropyl enei nmi ne whi ch
i s obtaidfed by pol yneri BETRAORERSDBSCRIRYIONeOR HHE INUBN@IONt hyl enei m ne
and propyl enei m ne;,e I i gde- e n i ddyc i ved
fromCl_ 3o hydrocg?b%ﬁ¥ ggfé?ﬁ§€5gfgﬁé-%§§$¥#§dgﬁg?§g?ﬁ§|g%e§§F§§5%¥8

pol ypr opyl enélnflfEaiéspectivel y obtai ned by pol ynerization of

al kyl enei mi nes suchhascehbit eaghit Peea8d 20 Pk APKhENBhMEBRPpr Ee30a
hydr ocar bon groug- 8r akkﬁl grou nodi fied of am nes obtained from
8PS A&Vi hEPAA

pol yet hyl ene“gy SERVBENPYehBCGPBAYS) I8RET AR ERVRIKSI dhe -
groups) z®nt ainhngeleho 28dtatbenmayobs bymposeer sifonseotompeuhar nanal

hydr oxyl gro o] ] [ - an he Like,, 25 In the, practice_of.the
pr esent inve%??g%,o?ghgg %8§§?§Pe Pgtéﬁﬁtﬁgsg% eﬁnEﬁPﬁFéFgﬁn noHEFSl%aving
anti f oam ng prepertieds bypwesessi thahgithosmpoipalskyheneoapbithdarRhgaagent s
(B-1) of the n : in which R4 is a hydrogen atomand T is
-0- or -NH gg@tﬁggé égﬁggggPég%éne anti f oam ng a%ents (B-2) oflthe gener al
formula (11) in whReherRynEf tR2SheRabodAdIRROTRS AoNYHLagdh) at Bm W th an
unsat uraded BgHRBXYkbenagkBupUeBnas i nFREhLa¢byhioC ca¢h@nohtBRikefi ¢ acid. By
copolyner|2|ng t hese _unsat ur at ed ngnoners havi ng anti foam ng properties
with a nononBF ®36TAPVi di h§ d°cEAREPPRUERPTSNi MOFEpPESERTeR Ny 4t ke géner al
28 fo(rj mul a (éprbbnganemsl, seinul acks) pgie\fgmabatyere ler e:zn fc@rrb@Frrarﬁ@mer,
providing a cqonstituent unit represente the genera mula (9) or
gener al fornﬁFEeEiB;§§iyéﬁfngggyherangzi%afgoﬁog Bice thihﬁd?é%%ate t he
anti f oam ng bredestbiyent sydmothebpol gmenupskehnébdningudld ol yBecsrbon

Come 148 DoRUREIeLoPERREE S KB BLERERY W' hBepla TSR

obt ai nabl e by causing a cal cium chl ori de-cont ai ni ng agueous nedi um sol ution
of 10 the above cenent adm xture to foamis not higher than 70~ of the foam
hei ght obt ai nabl e by causi ng an aqueous nedi um sol uti on of the above cenent
adm xture to foam percentage of foam hei ght di sappearance 5 m nutes after
causi ng the cal cium chl ori de-cont ai ni ng aqueous nedi um sol ution of the 15
above cenent adm xture to foamis not |ess than 50%, a cloud point of a 200
by wei ght aqueous nedi um sol ution of the above cenent adm xture is not

e o o, o o o o



35 (3).' The above foam ng index 2, which is percentage of 32 foam hei ght
di sappearance 5 m nutes after causing the cal cium chl ori de-contai ni ng
aqueous nedi um sol ution of the cenment adm xture to foam (relative to the
foam hei ght after 30 seconds), can be calculated as {(X1 - X2)/X1} X 100 5
where X1 is the value obtained as nmentioned above in (5) and X2 is the foam
height (mm) after 5 mnutes followng 5 mnutes of stirring of the cal cium
chl ori de-cont ai ni ng aqueous medi um sol ution of the cenment adm xture with

t he honmom xer in the above-nentioned procedure (2). 10 (Di spersion index
measur ement ShRHENt (©On) Eanghad edinangl [aB8eny ]l mroies . ofThRi nusbEgnka

Kogyo: NS #200 {dmRALmdns isPatid '&Mrﬁﬁ%@rﬁ%LB’@@Oi%m/g, mean
particle dianeter 1.85 mcrons] is placed _in a pol ypropyl ene vessel with an
i nsi de di amRRT WIS end a1 REfRradil vz kA [%m Ryre fravadoika 2
Pack- Ace 25 d t4 ademmitkklmot?d) Yakemo(4%yg) (R80] A ni NpideewaimBpt adm xture
is added_to the calcgiqufm car bonat e-.cont ai ni r}g vesse|l so that tkf cenment

adm xtur8 afSiReS .frbaq)iy%b“mrbentgrroé% 1SV ERD B PR P Dy wei ght
of cal ci um cardomet)e,corarEininhe densrt cdod wWiens, Gude pyrowdgivly
relative to | ¢l ' e. The resul ti | ci um car haonate slurry
is stirred nO;%uay @%ﬁ@%entﬂr&%&%%}g aérmgkéar% ncfr]’géé;’fk eeerfe( Psat ul a. (4)
Usi ng a honmoandaifigroducio of chokhmhatidne Kerpto:pie femiKly Auf carHonomi xer
model M (tradamaiy)lend NErRBHdY drfy St T84 ALy SO0 AR {OoF GHAE ARy (5)
The m xture after stirring I's allowed to stanayln a ctonst ant errperatu%e
vessel &P 20C F0r? CHRAD 13- AR[ ustt KB iSalcgisem taehBwdred vsUR ) o 20C. 30

(6) Using theald®vigndofi X&f  art eiEiReld Prddudf f@et e dYr don i & f

stirring at 2 000%]:4%@%(&7) A(ﬁeo-cc (f,ortlon of the cal cium carbonate slurry

prepared as T | OVEY T (9Dl aced in a glass vessel with a

di ameter of 40 mmlandlee hpeiegen tofsge2l Mimn 35 drpr adhee tmaade Maf weddli t iSar,ew t ube

No. 8 (trademar , { 3 i scosi 0C. i asyr usi ng. a type

B vi sconet eﬁr‘?pﬁ%u%@gﬁl#g@roo%eﬁd :0%8@/? %%%e%ari??gt%%%%%%r%m%

bei ng cadbri exbeuiteuntpkedtrd fHidodmne orith Y loms: 0xi &, rpropgl emge coNode 2

rotor unt! ! SO TR ot &, TGS B - o JHO! B yd 1RAY 5&? iy L0 mPas
No. 4 10,000 mPas] .- The

and (>3 60 rpm'using_a No. rotor from2,000 to 10, . Th
above- ment i oAt dSlem Ltk mdditono v akeernatitg idEtiee of the
invention i stgow gesaidded Ambag abeve vl ivhedlg RA!I WBe has a
sufficient 1g coﬁ]ﬁ]t of a hydrophilic struct%uial upit_to render the

¥ ged

pol ymer wat €1”°%d T HECH ST 25T riieY uht t PRRcFRAER  ani oni c,
noni oni @0andaddt t bon c Stoscteasds id praferoae of whbclortivorellodxyhese
structural j i aj_ned. r |y, f.Q serve as an
excel | ent 12@%:%%%8%‘?%%%?%%%%3;%& gjr e?glr a%l y #%gergagt hﬂ%rfmuélga a(ﬁi)o%sc group
and a noni orP@uRA o R IKYRGPhi¢ne srourtitedkunihschits nbeebsen yodund her
together witfp 3 G8LbORT §f G50HHL k Pl AOQYE SOOI §195 O4Por LAGES MY De
menti oned, for exanple, carboxyl, sulfonic acid, phosphoric acid, 20
carboni ¢ aci PR} @FMAcid and nitric acid groups. The pol yner nmay have

one or msre of themge adWord e GAOUDS @itheasto Prod@rebdy . of trih@s a car boxyl
group as an esse uni t further topgether with a_sul fonic

tial i f necessary
aci d group. FHe? lé%f%lﬁ?cg{:f?%{)s% nct u%é%,ak?%YeéQ%%Jr negggeneral formula
(al koxy) (pol ¥ al ky| ameigtyget o£sl dues3adhd at&férabher2 gtoups80, Thereol yner
may have on fethes onj,.onj bLy, .it,has an
(al koxy) pol afigffé%%l |5cbr Fady RENLE PSR EBLER Vo ot
preferably, Parhhcubapbyyeréfceenelyl Jcod 49, arkokypoeferaylenktl gtgce?.

resi due,3g30 B0ARe 1 HEE}ent NELEAL £ LA €1 G OUPh& NELEESSe £O1aBXRTRbEr &F1 NO,
am do and i m no, groups, | yal kyl enepol yam ne resi dues, d residues

\ 0]0) an ues
derived fron?ol FaeR depdtanthestern piiyaf k9T dhet AT neYNDeES ¢ @ikl ehe

oxi de adductsf ofhé hgséve Then PDOYERT o FRYNDAVEr O Oh 8RER Rb1Eheseqgationic
groups. 35 Pref efz}i? has_t he resi

bl it due of a _polyal kyl enepol yam pe 34
or an al kyl ef&do %egéﬁﬁuﬁ?p?%%+%%fu%hﬁl%WO?%etgﬁsgaggxﬁF"ﬁgnsglQh ing
pol yam depol yaperating anitskyl ene oxi de adduct thereof. Preferably, the

b | 0Ni ' h - sol ubl I
Sor1d, T an anpunteSreibge ST OAT £ RPEePuRL R J0SaR 10 o

ng/ g, still nore preferably 0.5 to 5.0 ng/g, and the carboxyl group shoul d
preferably satisfy this range. Preferably, the nonionic group occurs, in
the water-soluble polyner, in an amount of 1 to 95~ by weight, nore
preferably 30 to 95~ by 10 weight, still nore preferably 40 to 950 by

wei ght, and the (al koxy) pol yal kyl ene gl ycol residue should preferably
satisfy this range. The cationic group preferably occurs in the

wat er - sol ubl e polyner in an amount of 0.1 to 13.0 ng/g. 15 The nol ecul ar

Y " o s o o o, o o o - oy



13 R14 '~--C ¢c$) R13 cooM 15 in the formula, R13 and R14 are the sanme or
different and each represents a hydrogen atomor a nethyl group and ML
represents a hydrogen atom a nonoval ent nmetal, a divalent nmetal, ammonium
or a protonated organic am ne. 20 Also preferred as the above

pol ycarboxylic acid polynmer is a polycarboxylic acid polymer (A-2) having a
pol yoxyal kyl ene ether constituent unit (I8l1) represented by the foll ow ng
general formula (9); 37 Rs Ry i - (s) R s R180(R190)bR20 in the fornula,
R15, R16 and RI' are the sane or different and each represents a hydrogen
atom or a nEERACSHTERS bR heefrddeomtian g aap@redarisomiyroui® )dont aining 1 to
5 carbon 5 atons, the b R190 groups are the sane or different and each
represents an oxyal kyl gne cont ai n| ng,2 to 18 carbon atoms, b
represents the g egr@ angz Qh3t he | kyl ene group
and is a nunber of 2t P Cg GG h?/{dr ogeg a)taom or a

hydr ocarbon group |0 containing 1 to 30 car bon atons, and a carboxylic acid
constituent unit (1V) represent ed by the follow ng general formula (10);
R21IR23 ( 1 Cl)rRZQ@MmuiLat h&k'f oepukaenRel aand 1RY2 are aflkenyangroupdi f f er ent
and 15 eachy esent (FOVB provi ded
that R21 andaeFogg do nazj’tr?lre (r%eggjrar?za Oqlsr%tuqyéang{)%{'ﬁj I%a?, represents a
hydr ogenSat GiiPLe SfEtiey I thy cﬁj’r?r(ﬂge— CHACHO MMk %ﬁrcﬁd@?‘:l&iﬁe atktk isare or

di fferent ang@ach sraaﬁrmn{gs thd\degend amer (@ Mehhyd greunmhen RR3 20

is -CHZCOOW, and each jrepresents a hydrogen atom a rmnoval ent
metal, a di @{r&%ﬁ et &t |0 aﬁrrﬁﬂﬁ din 6ep§e§e&t§n§t eaoepgmvengmaﬁe ePRls, the

ab?)ve vvgt er ld&(ﬂ Ltbalxgacpql}]yrﬂaf ) £ pterf ejraiéi/p/ d:@hra)rséﬂs ﬁﬂ”@i@cbpvg g
pol ycar boxylic aci al yner (A 25 and/or t ove po ar aci
bol yrrer (A 2). AL it B TR ey e ptAed SR Shove
pol ycar b@xylox:lcm:l wzﬁeoyn&ne)pad)pymene crmydéur(@bi&ro oc;cu38 icorghrel s@danot her

one but pref
consti tuent ﬁ'he ovregHrrde%ﬁoorﬁe (Ic]gcar oxy |c acr d Q’#@E ﬁi %ﬂ?ﬂ and
(A-2) are ch%ﬁracltfeﬁ‘rfrazf%ﬁ iand fee tmrel;amaménberre Rl el Eﬂqﬂerfefj egupmnal

constituent diides {denadd ikl Wi bty MY ddd{Hedn Naw & fooPnisdd tdiefde uni t
(V) derived fromt e nononer (e) nentjioned | ater herein.” These constituent

units each RHF 1B S TS LY gl SHARt R of TwP of Fbre 3Peci®e 10 The
above pabycashopetdisl ypcs &k pah yeg) (A-290 cagt hel Qﬁ@ﬂ@%%r&@@'&rmr(%[r?g a
monomer conpesi i npLisi.ng a nononer Vi onstitu uni t

(e. g. the non rreér)n](&g) né }'ftf}b%edncfra? &t %‘%efi‘%g]g% ¥rohoWer g%Q/’i ng the
consti tuent pamrtlc(ula)ri(;e pig féteb pnorer (1§ b) qr)en{m@redné:art eprdfehss By n) .
Such a nono ofposi y o r grl’reé i Vi he
constituent nﬁ‘?ﬂf §(% Q,Wy Jérlro"?ré(;ﬁfera?%n‘% %%ﬁg atg él/h%;??é(lgn ThIe
cases wher e &l cohsthe m&ammlrmlwﬁm |%’ésa<édst¥@lll eoépetlryekenr:tox:sde

suf fi ci gnt ten USige St E NBMET (;SPEChLSof 044Gl Vi HY §ACH20, LRpBLAL uent
unit. I n cases, where each constltuent unit conprises two or rmre SpECI es,

two or nore POHERIPEPERT 2R Y 84S tHes rikpetetabliednt? t g (Rint tdspeci es
are to be useds, Aﬁof@rpfél;&mwpprwmgs p),lf (b he qﬁspe?tryesr(@pn_sgméﬂﬁnt 25
units constitut caJ bo I cid polynmer (A-1 t he
constituent ThY # I((J?ki?}éo@s?%/ e?) Iﬁm‘r[t %(IT){; 2nst|tuent unit (V) ratio is
preferably | to 9U®Xlhe dédve ccdlpamd heAwei Rhtirbagies abbhve oemstraluent

t (I
uni (L RECOTEL RISt (U1 £ (LD Lepaty LWoBolPLEL M) 2L FEs20 0 oo
5/0 to 30, ndktapeetelibdl yocid ros bBAsNeans/ @ gvOUP. haneng or astHRC Ehee
constituent H&hélﬁiﬂ% &Pﬂé%'%é&@@&ay%£ &ﬂlé)oﬁnéhéoﬂv%'&&'?B&xyﬂ'&r&ﬁ@s' s 100

by wei ght, ver above, pol ycarboxylic acid polynmer” (A-1) may al so

39 be produc®H ® H??%??¥¥le§t%?r@yrﬁ%“ﬂhﬁ$hlénp§ﬁﬁ@%9ﬁéwygpﬁylene gl ycol ,
at Ieast Sonﬁepfeéélﬂtéar}bﬁxryﬂmegf@ypéwﬁhﬁgag@@éhﬁ@rf@?ﬁl@l@e%b)’%r the

copol y i Zi noNoMer_conpositio rising an unsaturate
nonocarggxylfglg%th% %%ﬁ%ﬁ%? §%ﬁ%ﬁf3s?g2fylrc acid, nethacrylic acid or
crotonic acid, and a nononer giving a constituent unit (I1) (e.g. a nononer
(b) mentioned |later herein). Referring to the above general formula (7),

t he hydrocarbon group containing 1 to 30 carbon atons as |0 represented by
R12 may be, for exanple, an alkyl group containing 1 to 30 carbon atons, a
benzene ring-containing aromatic group containing 6 to 30 carbon atons,
such as a phenyl, al kyl phenyl, phenyl al kyl, (al kyl)phenyl -substituted
phenyl or naphthyl group, or an al kenyl group containing 2 15 to 30 carbon
atons. The average nol ar nunber a of addition of the oxyal kyl ene group,
which is a nunber of 2 to 300, is preferably a nunber of 5 to 300, nore
preferably 10 to 300 stiII nor e preferably 15 to 300 nDst preferably 20
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i~ Y V 42 nono(neth)acryl ate, ethoxypol yethyl ene-pol ypropyl ene gl ycol
nmono( et h) acryl ate, et hoxypol yet hyl ene-pol ybutyl ene gl ycol

nono( met h) acryl ate, 1-propoxypol yet hyl ene- pol ypropyl ene gl ycol

nono( et h) acryl ate, 1-propoxypol yethyl ene 5 pol ybutyl ene gl ycol

nmono( net h) acryl ate, 2propoxypol yet hyl ene- pol ypropyl ene gl ycol

nmono( et h) acryl ate, 2-propoxypol yet hyl ena pol ybut yl ene gl yco

nono( met h) acryl ate, 1-butoxypol yet hyl ene-pol ypropyl ene gl ycol

nono( et h)acryl ate, 1- butoxyethylne pol ybut yl ene 10 gl ycol

mono( et h) acryl ate, erg&bgﬁéjon prodxﬁﬁs as obtai ned from al cohol s
in which two or nore FTW speci es h (nmeth)acrylic acid as
esterification products derlved from (neth)allyl alcohol-ethylene

oxi de/ propyl ene oxi de or ethylene oxi de/ butyl ene oxi de adducts and 15

(meth)acrylic acid, athg ucts rlved fromcrotyl

al cohol - et hyl ene oxi roéyﬁ éne 9eggmor etgylene oxi de/ but yl ene oxi de
adduct s and (neth)acryllc acid, and like varlous aIkoxyponaIkerne gl ycol
nnno(neth)acrylatéSttﬁsemhwvmommnmumm& ¥i'vand U’eeachstepnea@nbmla (rr) 20

repr esent ed rfJ‘ R, 98D GL, oJardm ane(@l, theys, n t| oned for
exanpl e, acr |c aci d, methacrylic aclid, crotonic acid, salts,
amoni um salameIHAMm A he SatPnFtachemanie gariieul ar, (net h) acryI ic acid
and saltg thereof g nedebdifrntie AP %&F@r&ﬁﬁﬁ@ aglyd o yner

(A-2) can be_ produced by copol yneri zing a nonomer_conposition conpr|5|ng a
monormer glwﬁﬁftQﬁ?WRﬁ%nlﬂdeﬁPWHﬂ%n?qlH%s%kikPgtﬁﬁPmmﬁ%ner (c) nentioned

| at er hergi Y1 ey %m@uﬁtytgan/e ﬂ_ﬂt)}ichﬂ gsdidaendy Wddif108 d€.1 ko the
further comp t'ogpe R G TSRSt dehe LT (VAR e,
nonomner (e) hogetrt o aomgab i agmume:cmtre)lnmcsgfbrtotm qoa 0o ta toorss cdnd he
bol ymor 45 ﬁA.ngﬁ?aa% T it (e h B R | 5
(1V)/constit ingivigly)at sleast ecrrsaalq/aanwlggqmlp ore.!_tta)lm@ilaot%h wei ght
basi s. The t I Lonst n ) t nit
(V) is nore prefdeérakﬁlydét'ifo]i‘;eo(i 9f9ﬂ/351é) to 1/éCI)E L‘%I%o%&(éoiY@n%%Pﬁ%f%%?%f 5 60
to 95/40 to @G“‘tlbt%lecf‘rtﬁkto‘ﬁ? ARG ob| GPMRPURA JTFBING A 5B R¥YD. The tot al
of t he COﬂStqﬁd&ﬁWslﬂﬁﬁ@ dlédtfomynmﬁtdmﬁwﬁ)Lﬁwteﬁté& Bed ComSti tent  unit
owever. The above g arbo | ic.acid golgner

i 100 b
(02 cad arertn S L e S v uRdS 9er b of an
al kyl ene OX|mem am)a&kayMpmﬁytaxaﬂlkmﬂeneamkmaypetmamkyé@nengaycol W th
an average npl @, uaHes &%%%A@&@tn# 0t§090%t§% ofOLYIRL S, 08t ai ned by
copol yneri zi g a nononer” conmposi tion conprisin unsat urated al cohol,
such as al | yraeiedhan aVﬁ%%ﬁ@IW¢1%Ic@m@berSDﬁEQ%@ItBO%UQEntheo&lkylene

3- et hyl ~2- bé&?@e%spfof)rl 2p@t Hyd - e%t@%e@&m?o@ﬂmd B g MPRETBE Hb¥éNY the
constituent unit t he mononer ('d) nentioned |ater herein).

the abo#® ge%t%@xxf%rwept PHY pEdRReRGENdoVhER 2ot nhfdek %n%fcaala?%%n of
an oxyal kyl e@ﬁo@porlesalmeda aidrbes) oa‘:ox&pé@n@QOd@butvea premesabhyar nunber
of 5 to 300, i { % k0 to 300fl sti grefgrabhg 0 to 300,
particul arly g?%t% Rty SEYF HEohereqhk %uh%e?e% 189 BoR°aY S nPR2 is
preferably lcomp@2ndnibaeipyged ecabbyxiltord8p (26 shdl & soifopyeferabpysl to
12, further I i I ref

preferably ig% ﬁiégng?%lﬁ @ltﬁa%% %%é erggg gggggﬁbgt rgg?n EFQ§£S 1to
5, but i2® préﬂie%@hycqmpeuadsm%, pElk¢ erabpinedt gagbannl gapvpéal apry

preferably, S§lf8§¥§t§k'5u19r§) GhiRy . be (5H2dud-mOtad0sabr§, CkBr) eRamp1dhe
nunber of carbon atons of_the oxyalk | ene_group R190 in t he above gener al

formul a (9), thRi 8Rd+emosabt 187 ¢8 5%%?e?%h yrQSPetBDgnﬁF%mpreferably 2 to
4.h IgSCasesl%@@tﬁalh@aﬁ@ﬁﬁtwi%lﬁn&b}ialsé étlt:f[)asoeaataasr@alsbﬂgﬂe speci es,

t he oxya ene groyps._prefera conprises an,oxyet ene

(e, 32 02l byl S0, OLOUPS. PLe CLaRLY, GOTBLIBes 2R el Iybeney o Hoatgup
nore predterably, oRXyethytehel ghavpsgascouwdtrotarboot gkess tbababfinyl &
percent, parijicygha e |y | ess.th : e
nmononer (d) E?v?ggé%%ggéoég ??Ue%ﬁgéﬁl?g(Fé)ggeggSgg%§e§9b E12§ éﬁgh@
general formula (10), there may be nentioned, for exanple, unsaturated
nonocar boxyli ¢ acid nononers such as acrylic acid, nethacrylic acid and
crotonic acid, or nmetal, ammonium and am ne salts of these; io and

unsat urated di carboxylic acid nononers such as malefic acid, itaconic acid,
citraconic acid and fumaric acid, or nmetal, anmonium and am ne salts of

t hese.; Furthernore, anhydrides of these can al so be used. For exanpl e,
naleflc anhydrlde i taconic anhydrlde and C|tracon|c anhydrlde my 15 be
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AT phosphate. Conpounds derived, by addition of a specific anmount of an

al kyl ene oxi de(s), from pol yam depol yam nes prepared from condensati on
products, prepared in turn fromb5 pol yal kyl enepol yam nes such as

di et hyl enetriam ne, triethyl enetetram ne, tetraethyl enepentam ne,

pent aet hyl enehexam ne, di propyl enetriam ne, tripropyl enetetram ne and

t et rapropyl enepent am ne and di basi ¢ aci dgosuch as nal onic acid, succinic
acid, fumaric 1o acid, malefic acid, azelaic acid or sebacic acid or
esterrfrcatron products obt ai ned fronrsuch di basi ¢ aci ds and al cohol s

cont ai ni ng PR EERBEH atfonsi ol uderiesizea i gt producaschiiedns stucte tedasi ¢

acids and al£idd & £ i@ HNGeetH AL At ubj

further 15 condensati on in sp%cr%@p%ortr%n%%% J(S i%%%é%l ¢ ‘acid
or an esteri ‘1‘ Qlon BRYARRIL £ ixanrhh)eeFandl akdwr whoe lerke bohertyl

cont ai ni ng laXaoll Cas therr it CHTEGOIQ)"l gslzy@l&lwﬁeﬁ et ¥l 2gn vy | S epr@hdiydq gl yci dyl
et her or alékeu aturaét r:leog;zt 4:1 ni t rogen-contai ni ng cationic
nmononer s, f AP Txanpt'e ac“dh]dg% ]p o%etr'ct?%nd% PHRU IO AR

resul ting frfdmczimﬁsralmlofasarﬁ-ame@hﬂné-dmti@(s]) oIS}JCih-Iﬁétlﬂlhyi-%lEtélx-iﬂe and
propyl ene o e,nlt 0 Ky ener m ne, such as
pol yet hyl en)ec%ﬂrn n2e ngerﬁ&/ﬁropy ener m neﬁ?Cl gfi %1§§a%a%/’l i %cr d or an 25
esterification prddudihg r&hﬁ‘(ﬁrﬂ%m&d |ftﬁ\63mqtl twrl @n red oo hod rimontlai ni ng 1
to 20 carbonyahgim, Ofnde URSAUE Atk £ 0 84O 2 F1 £

(meth)acryl ate, or al [yl glycidyl ether. For obtaining t
pol ycar B8xy13& & g I%ﬁréﬁ‘a]ﬁ)l% A@ql)drorfl{wl?)c 32¢ed roploles 1 o nposd tauh
menti oned ahioveecdrsi P YI®S i aed rusi 419 s?appé,yr@ﬁmcz@irhzﬁ?nsémé'%@ramﬂ@

pol ymeri zati 0 be carried out e manner, of polynerization in a
sol vent or b%,ﬁrhk Bﬁ%@%‘? atTd r?tbﬁ"y ‘#s‘f%r‘?‘]%‘exyji'h% Eb%r #St3%dn in a

sol vent can $ecciarig eak 35, owld:rylct heec oyt odnl unted thioel é)dilcbyarﬁchlea@mm NAOLLS,
nmet hod. As sol vent occasi on e, be
ment i oned onaencgﬁn%{v\%l o%lntgér]e %&%%ﬁexgﬁo%% ear}lél%v\%lre AT &bk Itgh%]ﬁ %yas

met hyl &Bcohlw- I@qmulaawr@rgrquoczw@mmf an ommsatuoatedi phati c
hydr ocar bonsnisdhasofy PRAGRIRY 40! uhiee Xl &% CYSLANPXAD e 81K, Nsfigrane:

ester conpounds such, as et hyl_ acetat et one conpounds such as ‘acet one and
met hyl et hyl2kATEN GrRFkd Thbiqanens, iekhagryhic satiti¢ligomgrs hand

starting nmonesesi@nstod drua;cnr@@wctarwlrw@@épogadw agrhlo POk NBL 1 £ £ q or
(A-2) and in view of 10 the e e of hanﬁ%éér%é sr ng t he pol ycarboxylic

aci d pol ymer®tA9)S ]rti AF% P 1adsg OSS@ SRYSEF 2519 he group
consi st 2ag ofi awertisrx i | ameds adr&bfk)ir&lmc&lldlicﬁwrﬁoi 1 fc CaE POH @ DB | S

pr ef erably 3 €eth coho and 2- propanol
are 15 parti CQ{%A {l?‘;cfﬁv% %%érgg%%%‘?omgé aer ﬁ)(ﬁe?ecr&% alaﬁri 1 to 4
carbon at onsth qsrﬁ'ca%fe@; NhesC tdplpdymudzimiomdod amdduetal sdktabove

pol ycar boxyldrmeei it P4 MBTad -l i 8 4129 ﬁﬁef@éf'gpeaé’%rﬁfc@i]a@ eous
medi um a water-sol uble polynerization 20 initiator as amuorl um or

al kal i met alplbee]?‘asﬂfef%te or hydrogen peroxide, is preferably used as a

po: ]}/rrer i2Bat |hon [ nl']the’:ltcglrmpd\.’l()hd hizs) cla?ethagmr@{@t@gOY§L;c% 1@S t%%diﬂé@l@ér@r ogen
sulfite, Mohrzs s ascorbic ac S alite pbe used

conbi ned! y. fsm rerly? Mo %Lh%c%l(boafciﬂn‘ser‘ﬁa&ﬁ %sqih%a%bq’ C#A%Hhol, an
aromatic hyd;ramabéambteameﬂ,l pﬁmﬂr@cdltypﬂ@pamﬂaomea@mmt@rc@wd or a

ket one conp v e xrde as benzo eroxrde or

| aur oyl per oxi e@'slaﬁ(‘ﬂ ropeared(;éa ‘gorguéc n% %y%ﬁ“o%%r%& He:2%r an azo
conmpound suchleEhgD Valzfdbrrsals@tmta}mwﬂltxdée sdmlmmtmmrlcse poeferhbty
used as sohe 201y B A1 89 HNHIRA Ao 1l al,so possible to

use a prom)t er SUCh. as an am ne COprOUI’] g%l ned Y. %rﬁrer nor e, in cases
where a wat RRERRNLaF2 ot VeRed OSolthedt dosassed, an apmrompdiate 35

pol ymeri zat igdsididded DFstOri PO ydRd 28k § Osddi t 118 Fdai AP ¥R &bove
conbinati on can be (iel ected from ano t hose vari ous ones ment i oned above.

The pol yrer i CAR S Carf A fbr Bpriat YRS S L R S Weker b g 3 Comeewl vent
and/ or pol ynbet zatd Ofrcbmidd(ﬂimorermff et lkeneial byiddeseves , at el dohol

pol ynerizzat i i to 120 referabl 30 to 100C, nore
preferab y S%Q% éaQ’%%g)E}(/&en %‘%e po y(?rsefr?rz]a % Jr%nc%]rr B PHEF e manner
of bul k polynerization, it is generally conducted at 50 to 200C using, as
the polynerization initiator, a peroxrde 10 such as benzoyl peroxide or

| aur oyl peroxi des a hydroperoxrde such as cunene hydroperoxi de~ or an azo
conpound such as azobi sisobutyronitrile, and the |ike. For adjusting the
nol ecul ar wei ght of the product polycarboxylic acid polymer (A1) or (A-2),

a chain 15 transfer agent, such as hypophosphorous acid (or a salt thereof)
or a thiol can be used |n conbr natr on. The t hi oI char n transfer agent to be
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constttutes a further aspect of the present invention. Preferably, the
above percentage of increase in the anount of air entrained is not nore
than 100k nore preferably not nore than 80~, still nore preferably not nore
than 600. 5 Further, the percentage of increase in the amount of air
entrained after 15 mnutes of kneading is preferably within the above
range. In the above cenent conposition, tthe cenent adm xture preferably
conprises the above water-sol uble polynmer (A 1o and/or a conpound or

pol ymer having antifo~aning properties. Preferably, the conmpound or polyner
havi ng anti fSRINPPrépel ¢ @ st FIhprIdEsi o ed Bibww o2 hevil el eek tdempbainan ( A)
and/ or the abnyehdENn@Ned @dtédF oasmpeR@erd ﬁﬂnsé/\!ﬂ@@rlbfcégﬂb%ture
conprises the above-nentioned water-soluble 15 polynmer (A) as well as the
compound (A)TSHA ™t he abovenentioned antifoam ng agent (B), it becones
easy to prepare certemtakﬁmrmcmc'bmp@nﬁd s@) hiad phef abgyEy "ené | Dnegh I € UAR ement
concerninpg t ve r cent age of |ncre in.the anpunt_of aiJf_entrained
may be s§t|§$?%%93ﬁ% f?%%?gy of CRHRSHAC %szg%nto Aventieh %restﬁég fubty
produced. Praf eamede endindi meiesy oin the wibeweX was er CBgHNHEOPO! yeer (A) as
e o | he SPEROLfl () BIMLO ol 01 APOVELARLLLQAM N A0e W d Rl AP NS

sane as those nent1oned herelna ove. n cases ere y ar is
i ntroduced t®hab F%%r%M@r@h%z¢?%ethQh@mbl%sbstbh@eolvﬁlﬁsO@réheradeehat

the above ceaemﬁoeﬂapeﬁytme@etuattﬁilﬁené@ﬁ@§t§8néEh§96Qthléﬂeth'S case,
even when the cepent conposition is used wth a prolonged tine of kneadi ng

in the PPoduRRFbRCFREREof2PaGhEY yERFR Nt A ealt hEorBlRBNERRAGHE HUP f nEhe

transportatisboeé SOmpdenge(ENti€eaPOHSI tiraly, thiterabove &apind cQPosd tion
can stably mglnta£ t he amount. of. air entra 'ned to g ﬁ har dened products
€ ehg

excel | ent i m¥PERr¥2edaides athaterast ?t QNP ARFLRGERIBAAICARREbFYi ty.
I n respect t of t hiee abesel cemgnhydooppsateons hbhehd8b thhhovhaganei hodmisg
suitabl e as od-0 3t o} C ntag i ncrease
in the annun%gﬁ ? gﬁt%%&ﬁggﬁééﬁgasggen%% ggtﬁggggiype?éeg?Ege of
|ncreasé5r1@¢m@®ﬁb@ﬂm bh aititpapdhgedipM ity betweenstle Emﬁrohygate
universal M g6ta(idotbl by Ko Bkangard Luger LiRdPUREKionagiahtngnl ot

("Beater SCS13", trad enark) Mortar conposition
Table 1. 1o FaBpeurdalf) DoEeee @%ﬁeﬂ%yeaﬁdcanvbe>meﬂeibs oaBpaBEng 4tbhe 6. 0

2.65 In the pbswetsabFea fb@mﬂﬂ@ﬁﬂéstSb9rﬂhﬂéhYtE@r&b%ﬁél@@@gnbprQQUCEd by

Tai hei yo Cenent aﬁd t he saF nJbver awa River (FM
“val ue 2a71). TV haY aP RS FARCRS, rr%?omEaBH?bESFt ogfe a?e?ﬁFPGe to
100 part2 bycapalghé of CHESmegeﬁbamDhgd$foamdn§Vﬁ@endtcahﬁsbéhev8Mﬁh6édof
wei ght parts 9&e§agger§%HE'¥8n§9t%99spaf%5 tgkgw%fgn f cenegtﬂgqéids The

sanpl e, nmm y cenent adm xture, "can ?orMcoﬁa|mrm 3
wat er - sol ubl @9pbl yaRd, thef@bqveoaddthtﬁg araepéacsdlmble pbbyableand a

subst ance haayngneﬂtbépaatggspﬁegeét'ﬁ§v195 8 §95ﬂbE89tat“h“9m and
wat er - SO|Ub|h§E g 3 a“substance having anti oanlngégropertles and an AE
€5

agent, for i f2h8 9@'tﬁﬁeevaﬁﬁ9tlbﬁ Fsomrgde sReseri kg £bBesuch

respectiz2e foepsicAtcaidengibn tbetprneseat hn¥enpbkenort Be prpobhem about the
increase in the a unt ,o0

train can he_sol yed, by formul,atjng the
admi xture so°that Be?%g %58% Bﬁy?ﬂﬁgeggesgﬁnghgoﬁ uﬂtnﬁFealﬁngn%bﬁgned
after 10 m nGoesing kaegﬂtngs3meaayréaLl ﬂmtthxstmmnm@myetm@e0|f|ed range

when it i | h
ol uded i n FhG: SOPEET; SADARyEvotatbs fERAAED, At ERyY BT 9REL, in
Bui | ders or Wneeﬁe(trpamm)f%wmwhwmﬁ a%mrak@ntsfmmmly
used as 5d"e éﬁl@gﬂ}“ WSS U 1841 E dﬁ@ﬁr&?d (A1) &%’Pcﬁné 11:@ i lIllY;eIPEJ?&Sd In

a nixer, E n1X|ng is carrie for 30 seconds. Wt er
g) contalnlnbst eStefleRY hHRASxPEREUFERENAENGEBAL, URASH ?é Bé1B6nt ai ned,

bei ng excl udeghdf{ wabak QbHHQOaBEUHE?HGr§0aﬂ5~uﬁﬁekhﬁeﬁ€95&r@gnéﬂﬁﬂﬂhk is
added, and kQ di carried % or 30 nds g Sand % ,ﬁ 8 A and
36.4 g of mat@g Eog?agﬁfnb ?h@nﬁﬁ Lo UL % F¥r15I hahgRo iRt P 8a%g 50 of

the requiredcandiunipnare added, and kneading is carried out for 120

d h | d
Foroausi bt var TSP el TEBRHLE L LI B oL (1

is recorded as the initial anmount of 15 air entrained (P). (5) The nortar
is further kneaded for 5 mnutes and the anount of air is then neasured by
t he net hod nenti oned above under (4), and this is recorded as the amount of
air entrained (Q after 10 m nutes of kneadi ng. 20 The above percentage of
increase iin the anmount of air entrained can be cal cul ated by the relation
{(Q- P)/P} X 100. The cenment conposition of the present invention is a
hydraullc settlng conp05|t|on contalnlng the cenent 25 adntxture of the

4 e . S



15 meht’i oned antifoam ng agent, or the cenent additive and/or antifoam ng
agent may be first adm xed with water, followed by adm xing wth the above
wat er - sol ubl e polynmer (A). Furthernore, the above water-sol uble polyner (A
and t he oxyal kyl ene antifoam ng agent of the invention may be 20

i ncorporated, each in a separate powder form in cenent in advance. Thus,
in the above nmethod of producing the cemgnt conposition, 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
25 admi xi ng agent Heerbiened uamee ofusdecamneatmadaei o«f ur foonfetdreplayent i on

with these @p%‘g ¥ i ti t,ce

wat er be thlleﬁ const |%kentﬁié\é e@%@en%@nté%%g]elg%%ﬁ)%n 9%% %‘h?éﬁﬁﬁ%ﬁ%ﬂ ON
OF THE DRAWNGS ' 2livi se%h%me%%t@ttwefsmheammd md if Epdstagim
hononi xer i ra@iy W@nd%é@ﬂ S&tﬂiﬂ?@ étﬁ‘rﬁ&"éféﬁhf‘ﬂ é’l‘iyi%ﬁ‘ﬂfdﬁﬂlé”&'@ d

measur ement s qu graphic representation of th rel ati onship

bet ween rt%?m%%é% k?'@sef‘?n%n Wi r§ ?‘F*ﬁ%’}t highennylknkcareerylbe air
entrai ned (aawidtsalt-dbased dyioolun®)rfoctdhe, rr@ftxawlpie@ared in Exarrpl es
24 to 35 an I ampl es_ 12 and

THE | NVENTI %\%@%%ﬁ%@% %‘g%‘rip el%p?‘t?%]]??%‘?% t‘%o%%‘és%ht PQ%%’%Rt on i n
further detatlkyiezeerssinpfesiarasidoveles, dykyinapensl énestAfoxecof the
Soope Of LNaEIERi L4 MEA Oy nddl £0%: OLIGIN 281 PREChLERL: 2pabiLp)  Teans

|10 part s) by weig anoun arf
and "o" n oﬁlhjeﬁa*e%rﬁ%&%% %Jat}%, f@lqiyenvea?glnyl ebhesssol heted setspe@alts:d

Product i on Ea@@drpiieké éa%?l&ng& ASSat £3¢1d OMUESSE] ¢ el PRRGH 8\%
atherrmrreter tirrer, ngln funneI nitrogen inlet t eand refl ux

condenser wa¥i% Ej%’?:it%\n e therlgactiomivgs sl f @ pur ged
Wi th nitrogeanavidthet i foampng anss ¢ hﬁetmﬂﬂg,e Mhhﬁﬁteﬂet@aﬁﬁﬁtg a nitrogen
at mosphere. a ueous m xe nomer solution (503.5 . prepared
s rosonerc, JRERaf, o SUERYET Sl RIOPEL S (S e

(aver agd Snol Beswliwber of addition of ethylene oxide: 25), 66.4 g of

nmet hacrylic acid, ag]% r i d as
chain 25 transfer Iit%%n% vvas a% ed r%p@mnégeg%c\)/‘ger n%&ﬁ%&_rﬁr?(ﬁ) ﬁ;g)' Jgé

aqueous sol Jtﬁ*%nn%ofr‘ﬁl@r#&ﬁ’@i@lmg Capat i bympat v pehplodl ek tat febtt\asn@}dtied

dropwi se 0V%y51§@t6§ysir§le@f the d1eeRper abibSun@s (APrEhes "R RLpiHed at 80C
for 1 hour to t ‘%S;L |vetheﬁgoj merlzalonreactlonto conpl etion, 30
)

wher eby a copdt 3R ch @i FHEY nGRIARF bRY wa B ERaEdRd n the form

of an acmeousapmdituyn csmhﬂirm)aﬂtixﬁn acHONSd yiEde Nay i fife aaMET&hheAY £6REE

ol ecul ar wej (g%k (% 800. 35 Production Exanple 2 59 A glass reaction

vessel equi ppe h™a tfherm)meter, stirrer and refl ux condenser was

charged with 150 gIIDmeSyIdeeylrmltyfm(ﬁi;dmtecqnmcylemdhyuehelgltyp@tolmmb@e

nmol ar nunber;9feAd f 2 u er of
e 208l k4 O OM o &n&wt&ge £xcy den e Q0 RYGLRIE roLgLc ey J;fP

addi tion of ethylene oxi d ic an
1, 8- di azabi cy$ dpBIu W%ﬁt’é‘écb%ebwle%wha%n@h@heothh@n@@mmwedhé&t ed to

60C. Thes, th@séBfrpei@tLlé epx\!\@ﬁeflb'écﬁ het 2 8¢ L akHE Itgo@ﬁdGQﬁ;) fge 4 hours to
drive the est erlf catl ction to, co Iet|on ive al f
esterificati ?1 ¥ RERF I RS $PRAT RYRRE | blh uW%H@%@?%nC@R%%I e 3

A gl ass reacd:omtoye’ss@hs emmpp&ﬁllmtct\etﬁeﬁtlam@rwa\@ércharged with a

t et rahydr of ur an s 25. con a1 n| n of

oct adecy| oxypol ypr oxgyltk ene‘g polé r?%yt[ g ?%%“Fgﬁjen%? areefrber of

addi tion of ¢epytemet o&mdethe%bwerageem’ol acddntmtaer infaaddrdanoe ofiith

et hyl enggoxi gige @es €21 Gy Ot SO4I Uy, é/f% :\.“’aéhé hf?¥%d9?\9a gnlqa\ygﬁg a

m xture was stirred at roomtenperature hour W {

fol l owed by JERP1E oR NG @%t@Janyw*ét@tlands@antbenolpmlee@)d@@mqu ning 1.2
g of mal ef i ckeehyOig def dbecréXs WL é{vaﬁlltélré&ﬁénﬁtbéﬁﬁgsﬁtléﬁomﬁrﬁ@%@tUre

for 2 hours to drive the esterification reaction to conpletion.

t et r ahydr of WEFRWRS TRenCReFRE efPrbf F0 able alpoue- %EPE%OQSdSG%§?$Fut|on a
Eal:‘j esterufa@@it:onept@dgmad\(t&lmcwdmngzé@ uh@etna{gmtme\/\@én@bt@bﬂ%d 30
roduct i@n ction ves equi pped w t stirrer was

char ged %tmmgrﬁh %l’?%?%r% Jolf%t?%Iher(‘§5c%m§§’sggh?%i A g&i@ g of

oct yl oxypol ypropyl ene- pol yet hyl ene gl ycol (average nolar nunber of addition
of propyl ene oxide: 20; average nolar nunber of addition of ethylene oxide:
3), 0.13 g of sodium hydride was then added, and the m xture was stirred 35
at roomtenperature for 1 hour with stirring, followed by 60 addition of
a tetrahydrofuran solution (12.4 g) containing 1.2 g of succinic anhydride.

The m xture was further stirred at roomtenperature for 2 hours to drive
the esterlflcatlon reactlon to corrpl etlon The tetrahydrofuran 5 was then

o o Y T o a 1 . " 4 -, =
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Wil e the 10~ aqueous mnedi um sol utions of the cenent adm xtures (1) to (3)
remai ned uni form w t hout separation, the 10~ aqueous nedi um sol ution of the
conparative cenent 5 adm xture (1) becane turbid and an aggregate separated
out on the liquid surface. <Mortar test>1ifbrtar was prepared by addi ng each
of the cenment 10 adm xture prepared in the above Production Exanpl es
according to the present invention or the conparative cenent adm xture, and
the flow valEHy Zfsuitl Bretaiin vertd freasiure kb Thie yeeerdrddnaislad and t he

mortar for micHned e ashd AW anfigi el EL Rrd ] a nt
(1 590 15 o) _ amhg] (%ﬁ@éé¥TMéEHﬁbl¢€§th??ﬁgaggﬁiver),

fine aggregate (4,300 g, Tand sand fromt /
water (684. 3P @314103(?# tHE b it taditsadims o fCHer ¢ vy et i ot idte
?oRrApar ative cceerrmrttd mmi(o@wjmdn mdqa}qu Qfav(i?rﬁ;BQQ l@@ﬁd 1;3é rugmﬂnan oA_f_Edaasgggt
"Mcro-Ar" enar ro t .0 ster Builders), bein sed.
<Met hod é\:‘ H%I}tlt%?iqeér?;ﬁ%%q:é?&;ﬂ%ﬁfr{? n3%8§€h CREVERL 1o8RdoSPSERIGRer t he
above condi tWhordy asensimtcarg rtyedr ixe ddnosn t3 01 isgoarkn tts | 4Yg sn thinfd-adi g xer ,
an aqueous i | i f4 25 Qof e cenment adm xture as
wei ghed vvasqiadc?g%dcigh at;% iﬁéﬁg%@qﬁi’%ﬁg}& loeuth} o‘éa saerhé(;ncaasuﬁeo Se a
cement past @roHemhibhat il amdel raspper dommnrett | sepaaite thet kndati ng
vessel was chaged W tdunaielr & it Hdig ey shncl {4 éalpﬁfh-t f e
aggregat e ar]%‘the A%E ajtg%ejnt (irn 90 seconds).,e%o .Thega\{/ﬁécj)l e c a_rogr.gg'wa'gﬁfurther
kneadedPor P5iGRRELY FhRe SOHRGHEI Fonposihi Bnly THed 5anrisl bist aisted
cenent conpagidt art (der tergdumase 1 weatyedirt 0 d el § ol QVémch 1Tl sHe F 4 OW¢
test. An |ron-r{laccellire10 hol | o tqrgqne (herei nafter rfferr d to as "slunp cone")
having an uppert el A UdhR et s B amoBsap | EIRfl | Hstfel di anet er
of 10 cm andvidHmitghdersfratSicam 63 as placed on a horizontal table was
filled to the bri ' t c si.tion. . The nmethod of .filling as
described in JI'S ?r\i@lftoel%a%%dn%%gqe%?p@o%err&a&t VAR 33k & P or i B
slunp cdfe fIQjuklavndl ymeer nhlt ars wesed ids dthgeattd ye Snamid drovd zomteait y, the
maj or axis afidsgdMneXi T, t N8 IR LNRAl ¥ 1 dﬁ@fpﬂz@é&ﬁé‘%&%ﬁi@id’i@re

measur ed, and the mean val ue thereof was recor e nortar ow vdl ue.
A greater vt fENSRE GRS Higghdravigvela dH e rsrast et g yeapaml Emount
of air was raaswashbisd ROt aHBiRy 29t dBifuntTher fd ow vad e il ddie
anount of air torh%s irreads;i?rid were recorded as flow val ue and the anount of
air after 5 nutss ot MY aretthe TSRS iHE Th%w val ue
and t he2anouwetef-so ulslfd qvo Bymd mutzes aafd kiteadihgye tien tivried dmeshdl5 for

t he measure S 4 p ack into adi-ng vessel..and then stirred
again for 5%&%@?' Tﬁtélr(flpl f%%gleﬂtoﬁ%ggltﬁé}%aﬁ&S’%hecoélr‘?%ﬁrtftutgfs A0 AREFEC
measur ed by ¥hethefreaarHodsvasrtianed Thlsowet ithe ol divevalole came igimtunt of

air neasure ity I t,.of air 20
bddi s, tBNB] G HLULSH asi 5)fd A ya é&?%ge;gn Mo gof Al

after 10 mnutes of kneading". Further, the nortar
measur ement s° R Ha A ntto e Nasl g esalelo appppaindr (B faenans of

stirrings theidpeawsared Uei anskamandylpfo 2005 Wes & Measksed. p dhes fdowy val ue
and anount 05@1”

amount 25 of " aiTr ta(?mts@r lgd#méég%e% coﬁ; d@h@?l@@%%ﬁé‘ﬂ%ﬁngmunts
of air for eachfemiely Gdf xtar®e e shown in Tabl e 3) 64 Table 3 cmwp
| apm & - -~ M gbg TR bt SRl SOV T AP
O-.,.. 4E~~ragapispouchaes -cUthe A&y retherwidased amtonic surfactant,
30 modified rosin acid compound-based anionic surfactant,

alkylsulfonic acid compound-based anionic surfactant,

higher alkyléarboxylic acid salt-based anionic surfactant

and modified alkylcarboxylic acid compound-based anionic

surfactant, for example Vinsol (trademark, product of

35 Yamaso Kagaku) and Micro-Air (trademark, product of Master



~~ '~ ~-QN~'" ~~G~a"'op- 0 ~0~ao ~a.~~~a.~a~_ ~00.- avop
U 34~ .~, ,-, oE~,~ y~.., 'y'p(p~,.yoa ~'~0o~>aac ao,,~.
@ 3~~7-4 E~ac.. NpmbD'~E~aa:~-Omcn ~ .- N As is evident
fromthe results shown in Table 3, the 5 conparative cenent adm xture (1)
used in Conparative 65 Exanple 2 gave a desired anount of air of 8.5~
after 5 mnutes of kneadi ng. However, asijhe kneading tinme was prolonged to
10 m nutes and 15 minutes, the anmount of air increased, such as 18.00 and
20.90, respectively. It was 5 thus found that it was difficult to stably
mai nt ai n t hSdksl@is Jof My beOwseide comitimadl,y i twitds tourediudiatg when t he
cement adm Xafie: ol 1€ @HAIih o RN 250 SR GRLRBRLP! BUNEL (1) of

a

Exanpl e 4 was used, the anmount of air ter 5 mnutes o neadi ng was 11.50

and the t hattO¥Fr& e rHTHRLASH FEh & IGrehihgipeisigs dérse s anount

of air was nolosAATE igdneRsebx 1N BRI, eshr idh e Sdlid@g T dss were
obt ai ned.as in _Exanple 4, and the cenment adm xtures (2) andg( showed a
good st aBi | iSARR Hi9 BF U e aaﬁ%{i:r?t' FreUE Hiza t Infe SBUGheRt A xt ur es

contai n t he acerdrtralin spersant dowdiqeraired tegeihelolan d keygfane ,show
good di spersi jties.. The.reasgn the cenent_.adm xtures of the

present i nv?rﬂq'%(%%q}sl%%\&?%;f&)sd gftla qquﬂﬁn\g]g%efc‘fe&e[rgt S G AR o 3RS i s
that the comstinasden sindvilrigcanst,i freamibey yweapardriteisn 2l yi,s viadHowast eri fi ed

with a pol yBasifi6Ry Rawyd iRl o Canal Iddiahls AhaWag At hheadlig,
properties are very high in_hydrophobicity and are readily adsor &8 on
cenent . 1§hu®t cddiitdapafy fipabare sempstund e dls aote {enadrlage oot ar

nunber of adgdidniar,ofo wopWEne wxife wedQnaY aage ;ml@éra'ﬁiifﬁ_lﬁt‘ftﬁfl afg
addition of ethyl ene aoxi d%?(: SI:Q, gsed i n Conpar ati ve Exanpl e i s adsorbed on
nt

cement in nortdr SBhygiddh MY i isFast ¥ HerMby 1ot ndy
therefore, tedgnmuntosdf Aigfdrmyleasrol tdo thedapse wfidrtre bdded g ot her

hand, by half, e rjfyi ch.a copstituent having 30 antifoam ng
properties vt\-ﬁfkﬁ%%}aeqé&tylﬁ%gicie%ceglrtﬁoxggfecCSE‘PS}mlgt (Irn‘g H‘B‘é’s%ﬁ’l &d5€6 Pnprove the
hydr ophitbi cistiyncalred gpesvieast drhat rciotistre wehttwa am ed ey sgoksairdee dnepn koenent .
Al though the half ester itself has al nost no antifoam ng capacity, the

ester noiety is presunmably hydrolyzed gradually in nortar, 35 which is
~alkaline, and rel dasé&etie aé%ﬁsqﬁutr@emommum@g 26 6V edretri-fssemliee prodperety es,

wher eby good gt ahid iz nhteffReting Mddit APUN fhald & PLAUERG Ay the
above manner, tr]:? @ﬁ] nt adrR xt.ures conprising the half esterification
product derid%&d T r ForfstiaUet BRI HY &% iTVahiE ghrderkieaHdd a
pol ybaske carshmedsureatiith as Meldy as igjeneiteslispesdant san@tdmi i good

di spersing i stahi lj zi ng ahiliti in the amount, of ajr 0
<Ant i f oani ngqéé{éa |Otaigl eosffli%r?gE 7 ordB: e‘r%% & Juft HY Sy ettt aa?]dd' St%néoy

addi tive to vsd dhestasthamyse ngiciced Sai et isirosabl eyl arstsi: foedel roy | dapetrd ioat
vessel having adianki&r Ofarth GW 3pf & th'legQ%orficgexé'g ocfnsa@;)& &G Al the

d oke o cm

vessel was shaken up and down, at a str . _ times 1n
seconds and a9f&F alHovied 1 ot e L Gritiares  rRHen tigeam tei shitd weest @thren

measur edsf orscaemay igeIyn@fr at)i fRAMMY WaRAR! tdLsis AdPWersd gppdigiaht
means a hig %:? antlrfae{ amdr1@ ‘i’%ﬁap%%y' Antlfoa}:m ng capacities were conpared
under aci di c71e ChEoldi th Ak AT PP Trorfthtd i BHED BRIENY 0 g of

wat er, 0.3 qdfixtherepaiomsritobtes redirtH¥odiddon dxamy eodeasmta f oam ng
agent and O'i]nv%nqjliotr{;.e conpound of Production Exanple 3 were placed in a
measur enent ‘vessel. The m xture was shaken under two conditions, nanely pH
7 or pH 12, and t Hée @bookedarendt adthizs ey, Linriwiltay aarddlhen f oam hei ght
o Brany os WHIRIGABRS Seburtla P 5 108 i WEint Hodediindl Bl 22 vas O

cm Exanples 7 to 1 Conpar ati ve uctures o e

oxyal kyl ene SSHYFiSIialy Syt BPAUIEd 45 IBaF S It A0 arky strvahtbel ow,

The basic staqitddif=e dcslteldry eshtfrm) amh el LRl - e VBt £Lg DYaAgdi tion of
et hyl ene oxi de an?ﬁﬁro %I ene oxide. Here, ethylene oxide is abbreviated as
EO and propyiSHE % edbé s P& RS IO hidt st of IS weR Fd s

i ndi cat ed amatErersageld® o lamawinier,s vifi@ddid ion.ser®y MAtd faagdng agent
(1): 3-gethyl.-3- - 1- of unber of carbon atons:  5)-EQ PO adduct
(averagggmldérs%n%%ag}%s’ o"af(%ldagV 1T (ﬁ{eé?arf:eélﬂ@ £ 175 faﬁﬁ 1$0ani ng agent (2):

al Iyl al cohol (nunmber of 5 carbon atoms: 3)-EQ PO adduct (average nol ar
nunbers of addition of EQ PO = 10/25) Antifoam ng agent (3): PO EQ PO
(average nol ar nunbers of addition of PO EQ PO = 15/16/15) Antifoam ng
agent (4): EQ PO EO (average nolar 10 nunbers of addition of EQ PO EO =
5/30/5) Conparative antifoam ng agent (1): T-octanol (nunber of carbon
atons: 8)-PQ EO adduct (nolar nunbers of addition of PQ EO = 20/3) 15 Then,
cement adm xtures (4) to (7) and conparative cenment adm xture (2) were



20 68 Table 4 M-N*NuJv C7/~mia' +?~ ~> 0 .EOXEL Eo., E EOo UA.D E no Uo w
U' ~~0 W n” d. nt; ~Y~c~=00. Qui r ~UoEUWi *dY~c~7 E -Eod ~ ¢ 0 O~w . I JJor ~U"
vc ~L rClL Ma E ~0 ¢ . 00~t 1lacf Uor EUT a~E~~c a OQUJ~U~-rEU a nmO0~) 7 7 ~' ~- n
~"" N O7:~"a~o~ ~'E ~OO~ vNdd~bOUU oa~ ~. r 69 As can be seen from
t he results shown in Table 4, the storage stability of each of the 10~ by
wei ght aqueous nediunlsolutions of the cegent adm xtures (4) to (7) was 5
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,
aggr egat es WorE eddrartdoad adn 1t0%e byl angiigihdur fiaoe. 1n‘l§rtemcemrtthaer tests wer e
carried Out aueHirh e CaFRM: A A ¢ v o B 'f%‘é‘?r{“'rggfé ofd1f
conparative ¢ nt adm xture <Nbrtar test> Mbrtar 05111 ONns Wer e
prepared by ® gld’i Iy R SO CRMRbAN ead( A itfp i pegffarmmriaevent | on as

obt ai ned 15 chrartalmeaﬁ@te_d%r Qﬁilt%ULQn IReRIRE WAt tﬂl‘%nec%!ﬂ%ﬁmtﬂr%‘é%atff”ﬁ\;\g .

d t tiy, , e flow val ues and anounts

ﬁe?s)ljr g(rjg (%)e‘p R %%I é)fer%l dt&rg]olaﬁ'rllﬂﬂ I FER iwhahe axas SRS aas
foll ows: 1, ml@r@fed'r@ehmoyobo(fr diimary Bontkand ﬁageahtﬁoaﬂ@n of fine 20
aggregat e (gﬁr& s&rl% a'ler‘: gélte%a Rl ver)cf 72 Vﬁ of er cont ai ni ng

t he cenent xture o inventidn orcﬁﬁb C admi xt ure.
<Mort ar t est@nfdifiosings qmamﬁmmnd@mmlﬁdmlddm&w$ ipr eduead dender
t he above cer@ hiidRs dehdrfie STRNRESS angh 98 e gg@t uengd nortar test
met hod, _and the cement (nortar) conposition Wer e SUB] ected to

mortar 19 owdddifiodgling ROreste esarimesadd r‘!@ﬁ‘{aroneid: atﬁov@arﬁo thee fdhew
val ues and almlirﬁo‘snafngaldaﬁa@rltthnr %%@%%ﬁisv%e%'lﬁntsﬂqmlw %st%re shown in
Tabl e 5. 1%6?%%5%c5and/or organic salt( S %@ %d%é}idr to the
antifoaming capacity in aqueous medium solution alone.
Furthermore, when the content of the antifoaming agent (B)
15 is within the above-specified range, it becomes possible
for the antifoaming agent (B) to fully produce its effects.
When the content of the antifoaming agent (B) exceeds the
above range, the antifoaming effect is lost and the air-
entraining effect is conversely produced. These produce
20 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
25 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

30 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

35 polymer (A) on the weight basis.
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d~mNnchcornNrr~ Nu~~Nr tfim- nC~-NlIp(5t ' c O'xU~ONN"' do' cr~~ ao C CC
"WW ~~ Nf7,c~ ~ x w..NONf LtaO VvVNO-~ ~Os.~ (~, ' ~ ~. U ~ 0?C~u. ~ .N
ae, 0 :..7 "~oCvitOLieNRND 71 As can be seen fromthe results shown
in Table 5, the conparative cenent adm xture (2) used in Conparative
Exanpl e 4 gave a sufficiently | ow anount 1¢f air, nanely 5 2. 80 by vol une,
after 5 m nutes of kneadi ng. However, the anount of air after 15 m nutes of
kneadi ng was very high, nanely 8.7~ by volunme. It was thus found that it is
difficult to adj ushs t#¥F drkridtediods rotmeavonsranthe ewmvuﬁnetgtidmesd cenent
admi xt ure. Qeadlien comtls B ¥y Wikd) éf&l&%&ﬁ@@nttﬁg%éiﬂéﬁlﬁéﬂ gegdatn
ictiently

Exanmpl e 11, he am)unt of alr after m nut es kneadi n S su

| ow, nanmely PBosHyEIRFemerranti b byoieed of Hiat atfteeran@ﬁﬁamﬂtr@ of
kneadi ng wasaqlerﬁ)t ty qtmésltn.'eonllﬁay\laénﬁbi@axﬁ dﬂf@ﬁérﬁh@saﬂiﬁmg&lﬁ’fw@térv"as
I

mai nt ai n t.ant, .| ev t her cenment adm xtures
(5) to al% ngg?m yl]?@é;(?tlkf% TRs ee]%%‘f%llh%r&lth%n%ﬁt CeRENG eh®RE - admi xture
(4), and the I‘éambmstwbadxtfzaueabtbeemmtmmeddat constant |evels. These
cenent adm xtures ad t i spersant, and therefore
showed good di N er@%&%@%ltgeﬁé&ds%g%egar é;gpn I?ﬁ @njerht 2 aHHi Xt Sir es
of the presefft! |®nt1é3a@sfe%5$103fml(kentnlmemestmmi@etammlm air
even when th@lﬁbm@j ngslﬁeﬁ@@@gegnagd G@M&E&f&éﬁe?”ﬂ?‘% of air
e

entralnegls t hat the hydro(gglllmt% the antifoamn n to (4)
i s hi gh OThd<RFRME3 F i \/\h*i@ﬁ?f&@ékbben Ts eth g et ey theor

ﬁxgrmlﬁ Ithe smfa_ol%enhdlelr@é@f aé@gtawetfa(rablrmi@a Zthé\/elé‘pé!@ré(ﬁlﬁ)i’\fnén it is
ydrophilicl re resumably aggregate in_the

cenent - cont aélynllfllg aoue lﬁ%ﬂﬁt%qw@o@% CHet vaskens MmeasuBememE of
air after 15L€m¢mtlesecd)f01ktne/ammg1 Furmihentes80 the antifoam ng agent used in
Conparative very high in hydrophobicity and
readily adso?bed oﬁp%enn%ﬁltqeéé}ﬁer e%?tre{géi% k4 was presumabl e that the

anti f oatPng b]roper]tlQa-s50fb§t hteJaQ‘ttﬁ fagprdous agstiumesebut bst @fidchdie anount
of air incr %ﬁ@ﬂfoﬁﬁlﬂ?} 4. the cenment adm xtures conprising
72 the hi ghl(;llga)hydrﬂge‘hl i antl foam ng agent and a cenent di spersant can
attain good Reaped e wrPwhaled bhargeluietheo finthmt  of ai r

ent r ai ned V\natr’ftn‘tﬂ’t&azhﬂpc:ﬁ&a@énﬁ Fi::H pf@gﬁ’@ﬂré/dteh@ HERLb e L ABye N OAUEEy ON
ExarrpIeSA tgraereactlon Vesﬁ?ﬂeﬁr&kj ed with a thernoneter,
u

stirrer, droppl ng Whrdt .2 MRt e arRIP R 3 ML € ohiel oM BFD vitlke
char ged 2 t tﬁCBZIEBmgS omeciﬁehmmczhntnlcm Wed @in s 800 lge@dma EDby@Y ki enec ot Y&9!
monoal kenyl £t @ﬂ%ﬂ? dC( hereinafter referred to as I PN-50) derived from
3net hyl - 3- buten 1- of fdltl on of 50 noles of ethylene oxide, and 83 g of
mal efi c acid (her é"bfﬁafatké?rv%cﬁ?ﬁ?tltfrwmﬁ ergett t Blasi Aot Afdericwiaing t he
tenperature #ds65Gtdd Bt fhPlod AN6AEUGUS, S f e per oxi de
was added. The({ilet 0 was added %I)r opw se cgﬁh aque%u(g&{é% \gr??%n %%(%ﬂg ck

L-ascor bi ¢ &SWGIPBENE Frpulfe;thibukb 1Rs ein @@Fequﬁo‘t@luﬂim?%after

mat ur at 26n viase B Faslwd t&iwéﬁﬁ: f athe Rk &lid V@ntgf'f’oaﬁf»?iﬁ/ (% I GfL
reaction to c)orgg?(fflon aOJS s react n mxture was adjusted to pH 8 with
a 30% aqueous solUtSor of Y 1P JFSRE ahBaéq um

sol ution of merpgolore EQB(]WWIC m dLns'ﬁtEma'm,nvmf Stt@rb@fcdﬂﬂ@il@éd/m ktyﬂ emg s

gl ycol nono | ethe nd .t he conversion o | efic acid
was 98% Thgéé%]%olptgl Vet gt A e mag%lgae?re alSP OB AT 2)B 2{ oduct i on
Exanpl e 6 A @uRasqfhdel rtémtquegls@te el pheinind hagenthe(Bronet&td/or

stirrer zodr apg} Ggltgm_elanﬁtl tS %6y ed(}ﬁ&{t t yhe, )301]%1;@0;5}% %‘do%psx%tk‘{"as

charged with éparts of deioniz wat er and
unsat ur at ed %tﬁﬁ ¥ iR GO B HaMNHy (S 13- hdhen abogte WY@ddﬁiftlle@ﬁ! of 50

mol es of et ha teinfs aaxilrde. a griter (B-ai )Si g Itgteréfeépp@é@tw ehd A5G ok part of
a 30% aqueo& soI tlto of hy{dg ogen peroxide 35 was added, and 19. parts
of a 40% aq ous soI (55 B 73 acrylic acid was added dr opwi se over 3
hours, 0.35 part of 3-nercaptopropionic acid over 3 hours, and 6.99 parts
of a 2.1% aqueous solution of L-ascorbic acid over 3.5 hours. Thereafter,
the tenperature was naintained at 65C for 60 5 mnutes to drive the

pol ymeri zation reaction to conpletion. The tenperature was | owered to 50C
or below, and the m xture was neutralized to pH 4 to 7 with 79.12 parts of
a 5. 0% aqueous sol ution of sodi um hydroxi de, whereby an aqueous nedi um
solution of a polyner containing a copolyner 10 wth a wei ght average

m)l ecul ar wei ght of 27,000 was obtai ned. This copol yner was naned as
"copolymer (3)". The total anmount of the nononers used was 59. 7% by wei ght
reI atlve to the V\hole armunt of the raw materlals used in the
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obt ai ned are shown in Table 7. The d| spersion indices were neasured by the

above- ment i dned:idi sfrermsilon, iRfdexdmeasarenent §BLBodr E9EreloHd PRiNt
neasurenent§3 OW dgpt aqueopus nedi um sol utions of the cenent

admi xt ures were pr pared and the P ST Hovh M@?\%‘&Rﬁ etF PP t he
above- nent i ¢t asiroudy ploi tr %amnhmrerattm hdthe TherToamog s RdieCehel and

f n ndi GH& r r abovene ned foan1ng
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a number of 1 to 300, T represents -O-, =CO2-, ~-504-, =-PO4-
or -NH-, m represents an integer of 1 or 2 and, when R? is

10 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

15 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

20 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.

25 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

30 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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the addition, it is preferred that the group R°- in the
general formula (5) be bound to an oxyethylene block which
in turn be bound to a block of oxyalkylene groups
containing 3 or more carbon atoms. As examples of such

5 oxyalkylene antifoaming agent (B-1), there may be mentioned
the following species, and these may be used singly or two
or more of them may be used combinedly.

(Poly)oxyethylene (poly) oxypropylene adducts derived

from monohydric or dihydric alcohols containing 1 to 30

10 carbon atoms; polyoxyalkylenes such as
(poly)oxyethylene (poly)oxypropylene adducts;
(poly)oxyalkylene alkyl ethers such as diethylene glycol
heptyl ether, polyoxyethylene oleyl ether, polyoxypropylene
butyl ether, polyoxyethylene-polyoxypropylene-2-ethylhexyl

15 ether, and oxyethylene-oxypropylene adducts derived from
higher alcohols containing 12 to 14 carbon atoms;
(poly)oxyalkylene (alkyl)aryl ethers such as
polyoxypropylene phenyl ether and polyoxyethylene
nonylphenyl ether; acetylene ethers resulting from addition

20 polymerization of an alkylene oxide(s) onto an acetylene
alcohol such as 2,4,7,9-tetramethyl-5-decyne-4,7-diol, 2,5-
dimethyl-3-hexyne-2,5-diol or 3-methyl-1l-butyne-3-ol.

(Poly)oxyalkylene fatty acid esters such as
diethylene glycol oleate and ethylene glycol distearate;

25 (poly)oxyalkylenesorbitan fatty acid esters such as
polyoxyethylenesorbitan monolaurate and
polyoxyethylenesorbitan trioleate; (poly)oxyalkylene
alkyl (aryl) ether sulfate salts such as sodium
polyoxypropylene methyl ether sulfate and sodium

30 polyoxyethylene dodecylphenyl ether sulfate;
(poly)oxyalkylene alkyl phosphates such as
(poly)oxyethylene stearyl phosphate; and
(poly)oxyalkylenealkylamines such as
polyoxyethylenelaurylamine.

35 Preferred as the above antifoaming agent (B) among
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follow ng. The anmount of addition (o by weight) is the anount of addition
(parts by weight) of the antifoam ng 5 agent relative to 100 parts by

wei ght of the cenent solid. The cloud point (C (20~ by weight) is the

cl oud point of a 200 by wei ght aqueous nedi um sol ution of the cenent

adm xture. HP-11 and HP-8 are trademarksidor Takenoto Yushi's

ai r-entrai ning and hi gh-range water-reducing 10 adm xtures. <Mortar test>
Mortar conpositions were prepared by adding the water-reducing agents and
ant i f oani ngth§eREyadkydanenanipfeansng agentabl(B-4)anepriesenited val tde and
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(691.5 g; vvaterﬁg?o e@mgr/éfi 063 oﬁthe 25 (r(ggui red anmount)
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kneadinggmagnp%hgi%grﬁﬂﬁaiogv?geéfg%€g€%e£?%a§@8§8£4agg§ ?} and 36.4 g of

wat er (water al one anmountin of arr anount ) “cont ai ni ng t he
AE 30 agent hxggogaagben gieupneasitagniag datei 8@ catrboor at2dsse®bds. (4) A
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| ayers of the nortar preparéed. Each |ayer was poun eg.mnth a packing rod 15
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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)

25 containing 3 to 4 carbon atoms. In this case, the moiety -
(C2H40) ./ (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

30 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
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more oxyalkylene group species are involved in the addition,
it is preferred that the group R’0- in the general formula
(6) be bound to an oxyethylene block which in turn be bound
to a block of oxyalkylene groups containing 3 or more

5 carbon atoms. As examples of such oxyalkylene antifoaming
agent, there may be mentioned the following species, and
these may be used singly or two or more of them may be used
combinedly.

ABA block type ones such as polyoxyethylene-

10 polyoxypropylene-polyoxyethylene, polyoxypropylene-
polyoxyethylene—polyoxypropylene and polyoxyethylene-
polyoxybutylene-polyoxyethylene; polyoxyethylene-
polyoxypropylene adducts derived from straight or branched
alkyl or other alcohols containing 1 to 30 carbon atoms.

15 As the above alcohols, there may be mentioned
unsaturated alcohols such as allyl alcohol, methallyl
alcohol, 3-methyl-3-buten-1-o0l, 3-methyl-2-buten-1-0l and
2-methyl-3-buten-2-0l; saturated aliphatic alcohols such as
butanol, pentanol, octanol, lauryl alcohol, myristyl

20 alcohol and stearyl alcohol; aromatic alcohols such as
benzyl alcohol; and so forth. Polyoxyethylene-
polyoxypropylene adducts derived from straight or branched
alkyl alcohols containing 8 to 22 carbon atoms and straight
or branched higher alcohols containing 12 to 14 carbon

25 atoms are preferred among these.

For the above 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

30 level of hydrophilicity against water at 20°c, it is
important that the molar number of addition of alkylene
oxides and the values r and s be appropriately balanced
between them. For this purpose, it is preferred that the
relation 0.2 < r/(r + s) < 0.8 be satisfied. When r/(r +

35 s) exceeds 0.8, the effect as an oxyalkylene antifoaming
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ent 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.
5 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
10 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) <
15 100, 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
20 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
25 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
30 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
35 nitrogen atom in the molecular thereof, with said alkylene
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The proportion of the molar number u of addition of
ethylene oxide relative to the total molar number (u + v)
of addition of alkylene oxides preferably satisfies the
relation 0.2 < u/(u + v) < 0.8, more preferably 0.3 < u/{(u
+ v) < 0.7, still more preferably 0.35 < u/(u + v) < 0.7.
Preferred specific examples are ethylene oxide and
Cs-18 alkylene oxide adducts derived from primary amines
having a straight or branched alkyl group containing 1 to
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 o0il 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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15 serve as the above oxyalkylene antifoaming agent (B-2),
there may be mentioned ethylene oxide-Cs.1s alkylene oxide
adducts derived from amide amines obtained by dehydration
condensation of polyalkylenepolyamines, such as
ethylenediamine, propylenediamine, diethylenetriamine,

20 triethylenetetramine, dipropylenetriamine and’
tetrapropylenepentamine, with fatty 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

25 fatty acid and hardened beef tallow-derived fatty acids;
ethylene oxide-Cs.1s alkylene oxide adducts derived from
imidazolines obtained by further dehydration of amide
amines resulting from dehydration condensation of
polyalkylenepolyamines, such as ethylenediamine,

30 propylenediamine, diethylenetriamine, triethylenetetramine,
dipropylenetriamine and tetrapropylenepentamine, with fatty
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

35 acids, beef tallow-derived fatty acid and hardened beef
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polymerization of alkyleneimines such as ethyleneimine and
20 propyleneimine; C;-3¢ 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.
25 In the practice of the present invention, it is
' possible to synthesize unsaturated monomers having
antifoaming properties by esterifying those oxyalkylene
antifoaming .agents (B-1l) of the general formula (5) in
which R! is a hydrogen atom and T is -0- or -NH- or those
30 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
35 providing a constituent unit represented by the general
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15 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
20 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
25 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

30 obtainable by causing the aqueous medium solution of the
above cement additive to foam is referred to as “foaming
index 1”, the percentage of foam height disappearance 5
minutes after causing the calcium chloride-containing
aqueous medium solution of the above cement admixture as

35 “foaming index 2”, the cloud point of a 20% by weight
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10'!‘#1@56\azq®ge, a unlform 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
20 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
25 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
example, that the above-defined foaming index 1 be 0 to 70%,
30 the above foaming index 2 be 50 to 100%, the above cloud
point be 5 to 80°C and the above dispersion index be not
more than 1,000 mPa-s. More preferably, the above foaming
index 1 is 0 to 50%, the above foaming index 2 is 60 to
100%, the above cloud point is 5 to 60°C and the above
35 dispersion index is not more than 800 mPa-s. Still more
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e*c & ()- Flantiﬁhﬁﬁ1ng agent are the same as those mentioned
hereinabove.
20 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

25 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

30 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].

35 (2) In an atmbsphere at a temperature of 20°C and a
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to the calcium carbonate-containing vessel so that the

cement admixture amounts to 0.2 part by weight relative to
20 100 parts by weight of calcium carbonate, namely the cement

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.

25 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.

30 (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

35 [product of Maruemu: Screw tube No. 8 (trademark)], and the
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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
10 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
15 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,

20 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,

25 (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,

30 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.

35 Preferably, it has the residue of a polyalkylenepolyamine
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5 0.1 to 13.0 mq/g, more preferably 0.2 to 10.0 mg/g, still
more preferably 0.5 to 5.0 mg/g, and the carboxyl group
should preferably satisfy 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

10 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
ng/qg.

15 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

20 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.

25 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

30 to arrive at the second inflection point from the first
inflection point.

Measurement method (potentiometric titration)
(1) A 0.5¥g portion of the polymer is dissolved in 50 ml
of water.

35 (2) The pH of the aqueous medium solution of the polymer
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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

10 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.

15 (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.

20 (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”

25 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

30 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.

35 Preferred as the above polycarboxylic acid polymer is
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5 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 oxyalkylene group containing 2 to 18 carbon atoms, a
represents the average molar number of addition of the

10 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

R 14
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15

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.

20 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 R'20 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 RZ°
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);

1121 1123
—%c—c}—
R% coOM2

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?
group or —CH,COOM?,

(10)

represents a hydrogen atom, a methyl

R** and R?? are the same or different and
each represents a hydrogen atom or a methyl group when R?’
is -CH,CooM’, 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).

water-soluble polymer

Such
(A) may be composed of the above
polycarboxylic acid polymer (s) alone or may further
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10%& () -n* 10%& (h%% %@,Jgj%%%.%oned polycarboxylic acid polymers 2
1) and (A-2) are characterized in that they have the above-
5 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.

10 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

15 herein). Such a monomer composition may further contain a
monomer giving the constituent unit (V) (e.g. the monomer
(e) mentioned later herein). 1In cases where each
constituent unit comprises a single species, it is
sufficient to use single monomer species for giving each

20 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

25 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

30 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 (1),
constituent unit (II) and constituent unit (V) is 100% by
weight, however.

35 The above polycarboxylic acid polymer (A-1) may also
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talned by copolymerizing a monomer
composition comprising 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).

roups o polymer o

Referring to the above general formula (7)Y, 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 oxyalleene 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. W

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. In 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
i1s preferred that any one of the constituent units (I)

comprises an oxyethylene group in the oxyalkylene group
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oxide adducts derived from (meth)acrylic acid, crotonic
acld or a fatty acid dehydration (oxidation) product, and
esterification products of (meth)acrylic acid or crotonic
acid with alkoxypolyalkylene glycols obtained by addition
of a Cz.1s alkylene oxide to any of saturated aliphatic
alcohols containing 1 to 30 carbon atoms, such as methanol,
ethanol, 2-propanol, l-butanol, l-pentanol, l-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 alcohol, 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, l-butoxypolyethylene glycol
mono (meth)acrylate, 2-butoxypolyethylene glycol
mono (meth) acrylate, 2-methyl-1l-propoxypolyethylene glycol
mono (meth)acrylate, 2-methyl-2-propoxypolyethylene glycol
mono (meth)acrylate, l-pentyloxypolyethylene glycol
mono (meth)acrylate, 1l-hexyloxypolyethylene glycol
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mono (meth) acrylate, 2—ethyl—l—hexyloxypolyethylene glycol

mono (meth)acrylate, nonylalkoxypolyethylene glycol

5 mono (meth)acrylate, laurylalkoxypolyethylene glycol

mono (meth)acrylate, cetylalkoxypolyethylene glycol

mono (meth)acrylate, stearylalkoxypolyethylene glycol

mono (meth) acrylate, phenoxypolyethylene glycol

mono (meth)acrylate, phenylmethoxypolyethylene glycol

10 mono (meth)acrylate, methylphenoxypolyethylene glycol
mono (meth)acrylate, p-ethylphenoxypolyethylene glycol
mono (meth) acrylate, dimethylphenoxypolyethylene glycol
mono (meth)acrylate, p-tert-butylphenoxypolyethylene glycol
mono (meth)acrylate, nonylphenoxypolyethylene glycol

15 mono(meth)acrylate, dodecylphenoxypolyethylene glycol
mono (meth) acrylate, phenylphenoxypolyethylene glycol
mono (meth)acrylate, naphthoxypolyethylene glycol
mono (meth)acrylate, esterification products derived from
(meth)allyl alcohol-ethylene oxide adducts and :

20 (meth)acrylic acid, esterification products derived from
crotyl alcohol-ethylene oxide adducts and (meth)acrylic
acid, and various like alkoxypolyethylene glycol
mono (meth)acrylates.

Methoxypolypropylene glycol mono (meth)acrylate,

25 ethoxypolypropylene glycol mono (meth)acrylate, 1-
propoxypolypropylene glycol mono (meth)acrylate, 2-
propoxypolypropylene glycol mono (meth)acrylate, 1-
butoxypolypropylene glycol mono (meth)acrylate,
esterification products derived from (methiallyl alcohol-

30 propylene oxide adducts and (meth)acrylic acid,
esterification products derived from crotyl alcohol-
propylene oxide adducts and (meth)acrylic acid, and like
various alkoxypolypropylene glycol mono (meth)acrylates.

Methoxypolyethylene-polypropylene glycol
35 mono (meth)acrylate, methoxypolyethylene-polybutylene glycol
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10 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

15 (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)

20 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.

25 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

30 later herein). Such a monomer composition may further
comprise a monomer giving the constituent unit (V) (e.q.
the monomer (e) mentioned later herein).

As for the proportions of the respective constituent
units constituting the above polycarboxylic acid polymer

35 (A-2), the constituent unit (III)/constituent unit
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5/0 to 10. The total of the constituent units (ITI),
constituent unit (IV) and constituent unit (V) is to 100%
by weight, however.
The above polycarboxylic acid polymer (A-2) can also
10 Dbe 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
15 unsaturated alcohol, such as allyl alcohol, methallyl
alcohol, 3-methyl-3-buten-1-o0l, 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
20 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,
25 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,-, - (CHy),- or
30 -C(CHa) .~
The number of carbon atoms of the oxyalkylene group
R0 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

35 oxyalkylene groups preferably comprises an oxyethylene
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//KiNH~A51%%%&ﬁg%b%Er (d) giving the constituent unit (IV)
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

10 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

15 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-

20 (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,

25 (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

30 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

35 and propyl crotonate; amides of unsaturated monocarboxylic



- 10988 () -/~ - 1098& ()-/~ - 10%&& () -/~ - 109&& ()-// Ki M~ - 10988 ()-178: ;
<>?xX<80/ ~ - 1098&' ()-/~ -10%8& ()-//Ki Me~ -109%8& ()-/~ - 109%& ()-/~

- 10988 () -/ ?@OFGH P8O/ ~ - 10%88~ - 10988’ ()-/~ - 1098 ()-/~ - 109%& ()-/~
-109%& () -/~ -109%&& ()-/~ -10%&& ()-/H JKLMJ ~ @0/ ~ - 1098& () -/~

-109%88& () -/~ -10%8& ()-/~ -10%8& ()-/~ -10%8& ()-/ | Ki M-OQSUVXY0S780~

-1098& ()-/~ -109%&& ()-//Ki M~ - 109&& ()aé~ - L0U&SE ()-/ ~
-109&& ()-/YZ[\]*a @0~ -~ - 109%&& ()-//Ki Mk~ - 109&8&' ()-/-~ - 109%&& ()-/ ~
- 109&& ()-/ ~ -10%&& ) -/ aegi kI nc380/ Ki Mk~ - 109&& ()-/~ - 109%&& () -/~

- 10988 () - / 2CLPGuR ) apinesowpateinimgpdr g:topﬁgb/qqm AR (ach- as
-109%R& () - /methyﬂ%&&tb)abryi%ﬁ%@& (vihy 1 BQUE& i) /compounds such as

- 109&&! () -/ Lyx :%&\ 0/ Ki ~ 0%&& P’~-1ocy&&()-/~- e ()1 ="
-109%&& ()-/=2 f%@ 9 il {YF}eB|erD8’Gﬂéz‘lt0lP@f?&&a(ﬂ)d/p~ tyyrene ;
- 10988 () -/ alkBO%RSo(l) mohisi (Meth) hﬁ%&&/&&a@:)es/ |su|a$p/arg| 1, 341%?@%8%@@%{

- 0 ! /-.. - 0 '

-igégﬁ (% /mon%%%%h )a';//‘//‘)é %}: 1 cy«B&“%)aanlo é}%ﬁézo( (ueth) apgugdete) ang

80/ K/ Ki Mr0~ 1, for a@pdﬁ@l 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-

10 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,

15 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

20 (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

25 mono(meth)allyl ether.

Siloxane derivatives such as polydimethylsiloxane-
propylaminomaleamic acid, polydimethylsiloxane-
aminopropyleneaminomaleamic acid, polydimethylsiloxane-bis-
(propylaminomaleamic acid), polydimethylsiloxane-bis-

30 (dipropyleneaminomaleamic acid), polydiemthylsiloxane- (1-
propyl-3-acrylate), polydimethylsiloxane- (1-propyl-3-
methacrylate), polydimethylsiloxane-bis- (1-propyl=-3-
acrylate) and polydimethylsiloxane-bis- (1-propyl-3-
methacrylate); unsaturated phosphate esters such as 2-

35 acryloyloxyéthyl phosphate and 2-methacryloyloxyethyl
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tripropylenetetramine and tetrapropylenepentamine and
dibasic acids such as malonic acid, succinic acid, fumaric
acid, 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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/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-1) 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

/
/
/
/
/
/
/
/
S

particularly effective among the lower alcohols containing
1l 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. In this case, a promoter, such as sodium
hydrogen sulfite, Mohr’s salt, ascorbic acid (salt) or
Rongalite, may be used combinedly. 1In 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. 1In 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 is used, an appropriate

polymerization initiator or polymerization initiator-
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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

10 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

15 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

20 represents the group -OH, -COOM, -COOR* or S50sM, 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

25 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

30 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

35 (A-1) or (A~2) may be used as such, it is preferable, in
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an inorganic material as the hydroxide, chloride or
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 + G4000SWXIL +
G3000SWXL + G2000SWXL

Standard substances: Polyethylene glycol species,
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5 above, one or more of such additives as conventional cement
dispersants, water-soluble polymers, alr-entraining agents,
cement wetting agents, expansive additives, waterproof
agents, retarders, quick setting agents, water-soluble
polymers, thickening agents, flocculants, drying shrinkage

10 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,

15 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

20 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,

25 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

30 excellent in strength and durability. It is 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

35 the amount of air entrained. Such cement composition
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more than 80%, still more preferably not more than 60%.

5 Further, the percentage of increase in the amount of air
entrained after 15 minutes of kneading is preferably within
the above range.

In the above cement composition, the cement admixture
preferably comprises the above water-soluble polymer (A)

10 and/or a compound or polymer having antifoaming properties.
Preferably, the compound or polymer having antifoaming
properties comprises the above-mentioned compound (A)
and/or the above-mentioned antifoaming agent (B). When the
admixture comprises the above-mentioned water-soluble

15 polymer (A) as well as the compound (A) and/or the above-
mentioned antifoaming agent (B), it becomes easy to prepare
cement compositions so that the above-mentioned requirement
concerning the above percentage of increase in the amount
of air entrained may be satisfied; the effects of the

20 present invention are thus fully produced. Preferred
embodiments of the above water-soluble polymer (A) as well
as the compound (A) and/or the above antifoaming agent (B)
are the same as those mentioned hereinabove.

In cases where good quality air is introduced to

25 improve the freeze-thaw resistance, it is preferred that
the above cement composition further contains an AE agent.
In this case, even when the cement composition is used with
a prolonged time of kneading in the production thereof,
namely when kneading is continued during transportation of

30 the cement composition, the above cement composition can
stably maintain the amount of air entrained to give
hardened products excellent in freeze-thaw resistance as
well as in strength and durability.

In respect to the above cement composition, the
35 following method is suitable as the method of measuring the
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Mixer to be used: Dalton’s universal mixer (“15AM-

rr-Standard type, trademark), agitating blade (“Beater SCS-
137, trademark)

Mortar composition (kg/m®): As shown below in Table
1.
Table 1
Air Water Cement Sand W/C S/C
45 246 535 1419 46.0 2.65

In the above table, the cement is ordinary portland
cement produced by Taiheiyo Cement, and the sand is river
sand from the Ohi-gawa River (FM value 2.71). W/C
indicates the number of weight parts of water relative to
100 parts by weight of the cement solids, and S/C indicates
the number of weight parts of sand relative to 100 parts by
weight of cement solids. The sample, namely cement
admixture, can take a form containing a water~soluble
polymer, a form containing a water-soluble polymer and a
substance having antifoaming properties, or a form
containing a water-soluble polymer, a substance having
antifoaming properties and an AE agent, for instance, and
the evaluation is made according to such respective forms.
According to the present invention, the problem about the
increase in the amount of air entrained can be solved by
formulating the admixture so that percentage of increase in
the amount of air entrained after 10 minutes of kneading
may fall within the above-specified range even when it has
a form containing an AE agent. When the AE agent is
included in the evaluation, Micro-Air (trademark) produced
by Master Builders or Vinsol (trademark) produced by Yamaso
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109%&' ()-. kO8> The level of addition of the cement admlxture of the
5 present invention in the cement composition of the present
invention is not particularly restricted. In 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,
10 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
15 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
20 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
25 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
30 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
35 invention.
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109&' () - . %difi&s{)ton 1001 (dement admixture of the invention is

prepared and dissolved in mixing water necessary for the
production of the cement composition and the solution is

5 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

10 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-

15 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

20 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

25 admixing all the constituents of the cement admixture of
the invention with these production raw materials in such
proportions that cement and water be the constituents of
the cement composition.

30 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
35 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.

5 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

10 “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

15 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,

20 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

25 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,

30 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.

35 Production Example 2
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stirrer and reflux condenser was charged with 150 g of
octyloxypolypropylene-polyethylene glycol (average molar
number of addition of propylene oxide: 20; average molar
5 number of addition of ethylene oxide: 3), 10.6 g of maleic
anhydride and 1.4 g of 1,8-diazabicyclo[5.4.0]undecene-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

10 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

15 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,

20 followed bj 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

25 substitution, a half esterification product (2) according
to the invention was obtained.

Production Example 4
A glass reaction vessel equipped with a stirrer was

30 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
35 at room temperature for 1 hour with stirring, followed by
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1.2 g of succinic anhydride. The mixture was further
stirred at room temperature for 2 hours to drive the
esterification reaction to completion. The tetrahydrofuran
5 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
10 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

5 admixture (1) became turbid and an aggregate separated out

on the liquid surface.

<Mortar test>
Mortar was prepared by adding each of the cement
10 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
15 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.
20
<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
25 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).
30 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,
35 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
5 comparative cement admixture (1) used in Comparative
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109& ()-.!"-234lpP0 1 10% ()-. 109%& ( 1@8& ()-. 109%& ()-. 109%& ()-.
109 ()-. 10%&k ()-.456789z"BpPO0 1 10% 109&' ()-.1 109& ()-. 109%&' ()-.
109%&' ()-.1M 89; <=>?@0S7 1 10%& ()-. 10%& ()-. ;0%&'()-. 109 () -. .
10%' ()-.8 @6@@'13(1)9- 2 Y0Y& @) JdeABCREFGMOBAT DIVE!i(r) 0f0 SLOXR after0 5109%& ()-.0
10%: ()-.0 HA¥&tek  c¥Mkneading. However, as the kneading time was
prolonged to 10 minutes and 15 minutes, the amount of air
increased, such as 18.0% and 20.9%, respectively. It was
5 thus found that it was difficult to stably maintain the
amount of air. On the contrary, it was found that when the
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
10 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
15 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
air is that the constituent showing antifoaming properties

20 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

25 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

30 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,

35 which is alkaline, and releases the constituent having
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In the above manner, the cement admixtures comprising
the half esterification product derived from a constituent
5 having 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.

10 <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

15 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

20 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

25 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
30 used in Examples 7 to 10 are shown below. The basic
structure is derived from an alcochol 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
35 molar numbers of addition.
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TSHI0YKE ()- @S#HIOWR ()- ! Ss#10%R ()- 6@ #10%&R' ()-& #10%& ()-& >
#1009 ()-&141j{Z90 1 @ 3% 10%-& ()- @ 3% 19%&' ()- @3% 19%& ()._
3% 109K ()-& 3% 10%e& ()- @10%& ()-vudl #10%4&" () - ( #109%&' () - (
#1094 ()-( @ 9109FHFEOEYILI020EDE @ 306 169@EENv ~3-butepoBel (number
@ &109%&’ () - bXOTHELORHELORITT @ -kOYPITEdc® RHIUIE (o1 2@ ALAWEHTE 9 -
@#LOWHTE Q)iyition of EO/PO = 10/25)
Antifoaming agent (2): allyl alcohol (number of
5 carbon atoms: 3)-EO/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/EOQ/PO = 15/16/15)
Antifoaming agent (4): EO/PO/EO (average molar
10 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)

15 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).

20
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As can be seen from the results shown in Table 4, the

storage stability of each of the 10% by weight aqueous
medium solutions of the cement admixtures (4) to (7) was

5 good. On the contrary, the 10% by weight aqueous medium
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

10 comparative cement admixture.

<Mortar test>
Mortar compositions were prepared by adding the
cement admixtures {4) to (7) of the invention as obtained
15 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
20 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>

25 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.

30 The flow values and amounts of air for the respective
cement admixtures are shown in Table 5.
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10%& ()-v.vZ: cGt AQ%cdf%Be( been (OU&K theVrMswi1td{ shown in Table 5, the
comparative cement admixture (2) used in Comparative
Example 4 gave a sufficiently low amount of air, namely
5 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

10 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.

18 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.

20 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

25 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,

30 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.

35 In the above manner, the cement admixtures comprising
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small change in the amount of air entrained with the lapse
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
10 water, 800 g of a polyalkylene glycol monoalkenyl ether
monomer (hereinafter referred to as IPN-50) derived from 3-
methyl-3-buten-1-ol 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,
15 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.
20 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
25 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
30 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-ol 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
35 was added, and 19.83 parts of a 40% aqueous solution of
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ioﬁﬁréhpﬁop%g%@oﬁlcvaéﬁa BRArMaUnLdE s10%K4()s- b9 LAY s( btV 4
%O%§ gquéo%s<solutlon of L-ascorbic acid over 3.5 hours.
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-o0l 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.
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Cement admixtures were prepared using the dispersants
and antifoaming agents shown in Table 7. The dispersion
indices, cloud points, foaming indices 1 and foaming

5 indices 2 of the cement admixtures obtained are shown in
Table 7. The dispersion indices were measured by the
above-mentioned dispersion index measurement method. For
cloud point measurements, 20% by weight aqueous medium
solutions of the cement admixtures were prepared and the

10 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.

15
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Explanations are made of the data in Table 7 in the
following. The amount of addition (% by weight) is the
amount of addition (parts by weight) of the antifoaming

5 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

10 admixtures.

<Mortar test>
Mortar compositions were prepared by adding the
water-reducing agents and antifoaming agents shown in Table
15 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.
20 .
<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
25 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 (water alone
amounting to 5% of the required amount) containing the AE
30 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
35 the tip of the packing rod entered to a half of the depth
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of that layer and, finally, the deficiency was supplied and
the layer surface was smoothened. Immediately thereafter,
the mini slump cone was lifted vertically and the diameter,
judged to be the maximum, of the mortar that had spread and

5 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 C13S (trademark)].

10 (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

15 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

20 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).

25
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follow1ng The amount 0 addltlon welght %/C) means the

amount of addition (parts by weight) relative to 100 parts
5 by weight of cement solids. The increase (15 minutes - 5
minutes) means the increase (% by volume) in amount of air
entrained during 10 minutes (between values after 5 minutes
and 15 minutes of stirring).
From Table 8 and Table 9, it is evident that when the

10 antifoaming agents according to the present invention were
used, the increases in amount of air entrained as compared
between the values after 5 minutes and the values after 15
minutes were 0.2 to 5.5%, hence the amount of air entrained
could be prevented from increasing whereas when the

15 comparative antifoaming agents were used, the increases in
amount of air entrained between the values after 5 minutes
and the values after 15 minutes were remarkable, namely
12.6 to 16%. The reason is presumably that the comparative
antifoaming agents have very strong hydrophobicity and,

20 therefore, the antifoaming agents undergo hydrophobic
assoclation and precipitate out during mortar kneading and
thus are inactivated, namely their antifoaming capacities
are lost. On the contrary, the antifoaming agents of the
invention are relatively hydrophilic and therefore they are

25 presumably resistant to hydrophobic association and
precipitation during mortar kneading, hence their
antifoaming capacities can be maintained.

Fig. 2 1s a graphic representation between the mortar
kneading time (stirring time) and the amount of air

30 entrained (amount of air: % by volume) as plotted for the
mortar compositions prepared in Examples 24 to 35 and
Comparative Examples 12 and 13. From Fig. 2, it is seen
that when the antifoaming agents of the invention were used,
the amount of air entrained could be prevented from

35 increasing even when kneading was continued but that when
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5 INDUSTRIAL APPLICABILITY
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

10 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

15 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

20 production.
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1. A cement additive comprising a compound (A)

represented by the following general formula (1);
R'—0-R20F%—R® (1)

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

10 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.

15 2. The cement additive according to Claim 1,
wherein the moiety - (R?0) - in said general formula
(1) is composed of an oxyethylene group and an oxyalkylene
group containing 3 to 18 carbon atoms.

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

R'—0~({C2H,0)p/ (CHeOYgl-CO-R®  (2)

in the formula, R! represents an alkyl or alkenyl group

25 each containing 6 to 22 carbon atoms, p and g 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.

30
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dicarboxylic acid residue.

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;—CO0Y? (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 -
CH2CH,NHCO~-, 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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compou d ( ) under alkallne condltlon has the antifoaming
capacity.
5
9. A cement admixture comprising a water-soluble
polymer (A) and the cement additive according to any of
Claims 1 to 8.
10 10. A cement admixture comprising a water-soluble

polymer (A) and an antifoaming agent (B),

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

15 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.

20
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);
R 1-{R°0-R®) (5)
25 t m

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
30 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-, -CQOy~, =S04-, -POy-

or -NH-, m represents an integer of 1 or 2 and, when R! is
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The cement admixture according to Claim 11 or 12,

wherein said oxyalkylene antifoaming agent (B-1) is
10 represented by the following general formula (6);

R'0—{ (C2H,0), [ (R%0), |- (6)

in the formula, R’ represents a hydrogen atom or a
hydrocarbon group containing 1 to 30 carbon atoms, R®
represents an oxyalkylene group containing 3 to 18 carbon

15 atoms, r and s each represents the average molar number of
addition and r and s satisfy the relations 0.2 < r/(r + s)
< 0.8 and 2 < (r + s) < 300.

14. The cement admixture according to Claim 13,
20 wherein R’ in said general formula (6) 1s a straight
or branched alkyl group containing 3 to 30 carbon atoms.

15, The cement admixture according to Claim 10,
wherein said antifoaming agent (B) comprises an
25 oxyalkylene antifoaming agent (B-2) having a hydrocarbon
group containing 1 to 30 carbon atoms, an alkylene oxide
chain composed of an oxyethylene group and an oxyalkylene
group containing 3 to 18 carbon atoms and at least one
nitrogen atom in the molecular thereof,
30 said alkylene oxide chain satisfying the relations
0.2 <u/(u+ v) <0.8 and 2 < (u + v) < 300 provided that u
is the molar number of addition of ethylene oxide and v is

the molar number of addition of alkylene oxide containing 3



10gg @, L10%g?g& ()-@ & 109B& ()- >& 10%-& ()- #109R& ()-
CH10% - & ()-  #100R& ()- !!# ### ###r QD @910%"& ()- @O0%"& ()- 10gg
10gg 10gg! @ 1#10%gg& () - 1#109R& ()- @L010%g?g& () - #HEH#GHZ#N#q#wWH| [ 9r QO
@@ 109% ()- @10% "& ()-g yl0%r"f& ()-Z y310%ir"u& ()-

@ys10% " & ()- @O0%"& ()-wi## $S) [T QL @ @B""10% " & ()-

3'"10%"& ()-g @10%"& ()- @ @10%"8&s¢)- @10% & ()- @@

10% " & ()-%8&& M N {29, 010r" @10%"& ()- @710%"& ()- @L0%"& ()-
@#10% "& ()-s! -#10% & ()-s @10%"& ()- NOP QTDb ''a@10r" @
@y10% & () CTEHF@RORERY: 1AEAE09R () - @ 91096 & () - ]
@0% & ()-1or" 10r" Q((V)*X*[*| [9@10r" '@#10%1a& ()- “#10%'!& ()- #10%
58 ()- R #10% " %&(3 #1098 &@é %@0% [ **+-+,,,,-| [ NA41010" 10" 10"
CHI0% & ()- . #1OUR ReCEpent Car BEE) COJ@JSl%LH}GW&W@j:erssoluble
9% 10% & () - polymér |([A)N/héh):ki)l&1@ﬁ#10°/¢gg& ()-  #10%2#& ()- )

*L! 109%PNP& QY&
10%g?9& () - ()U//0 61?“%&43?03?6’% % (Oyb(t)aln%ﬁ%ﬁ)%’&‘?@“l% FPORPES {0

TH10%R& () - Chiur%d%1qonu€uHIH§Mﬁyﬁ¢jh§0&222@2%&&ﬁ%ﬂbﬂ@@£wééid)cement
@L10% & 0?2 2

* #1098 (§)3ﬁ% 40 66|tj?%f%q nﬂﬁﬁ%gv%% "ang A #lookPe £93m BedFitoe
& ()- S #1109t agn@kle CARI'E&Y Jan aqwEk0s &igdium solution of said

667777777| [ NAGLOLO 9 )-@ P &310%"y& ()- &310%& ()-
RS) #10% " !c[& ()- @aﬁno%o&& (e)@%?ﬁzﬁ%(ém [ NA41010 ) S910% ()-@@ "10% & ()-

@ ° "16961 & ()- PercRidege L f@rm dwight d l@m%%r(ayn@ ...... I1t[esr\|A41010 $
LS/~ 10%&' () @t@#kﬁ%s&r@ t@e WA OYEN B 1Qri d@-CE048 () 41! 0& () -9

0 0 0 I I I
0 RS 82 401 e SRS ISR e
@ S109%& () - ﬂSﬁ&%&ﬂﬁmxyﬂﬁO%& ()- 3 VL#ALIO% ()- 3
a cloud point of a 20% by weight aqueous medium
15 solution of said cement admixture is not lower than 5°C,
and
a viscosity of a calcium carbonate slurry prepared by
adding an aqueous medium solution of said cement admixture
to calcium carbonate and adjusting the content of said
20 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.

17. The cement admixture according tb any of Claims
25 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);

R? :RH)
|
—C—C— (7)

|, |
R? COO(R!!0),R"
30
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each represents a hydrogen atom or a methyl group and M!
represents a hydrogen atom, a monovalent metal, a divalent

15 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
20 polycarboxylic acid polymer (A~2) having a polyoxyalkylene
ether constituent unit (III) represented by the following
general formula (9);
lr'lﬁ ?17

(|: C (9)
R!¢ R¥0o®R°0),R%®

in the formula, R'®, R'® and R'? are the same or different
25 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 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 R2°
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);

?21 ?23
——éc——?é—— (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%
is -CH,CoO0M‘, 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.



