3 0 March 2006 CEMENT ADM XTURE AND CEMENT COMPCSI TI ON TECHNI CAL FlI ELD The
present . invention relates to a cenent additive, a cene 0 e and a
cement -conposition. More particularly, it relates to a cement' additive
showi ng antifoam ng properties, a cenent adm xture conprising' said
.cement additive,. a' cenent adm xture conprising a water- soluble polyner
and an antlfoanlng agent, .a cenent adnixture conprising a S
wat er - sol ubl e- pol yrer -and wat er, and a cement conposition conpr|5|ng such.
cement admi xture, cenent and- wat er.. BACKGROUND ART Cement conpositions

gi ve concrete and ot her har deni ng pr oducts excellent in'strength
and: durability and, therefore, are used widely in such fields of .

application .as (MH(ﬂEME&TQAgﬁﬁyTﬁQ%QQ%DQQQJ r%égéﬁgral structures. Such

cement conpositions generally contains a ce RHIRR so that the air
entraining properties and fluidity thereof may be enhanced. In recent
years, the |nportance of cenentngHHf@Aﬁ gsyiads been recogni zed. and a"

nunmber of techn b&%% Qﬂovatldaf have been made. The cenent adm xture
plays a role in secaring théMEdiary teddtagorticalsi Idemendf asldd¢nent  a

conposi trGﬁ“Wteﬁﬁlimbmhurx@ jarsl adicspeind RO idib LV e paen. the water

content- i Bat-hecus t ition,is reduced, in realizing i nprovenents in
Do e cut BTN ﬁ%”&%ﬁa& S e P F@H@PFIéﬁ@&&dﬁ%ﬁShﬁwevgdlng a good

durabilit g ? streng fh ow n
cement co%/’rB g PF‘BF\HW Pﬁopéﬂf&lﬁed adicepensi htﬂnllk}fuﬁl@t copargkRggWiLhqtime. In

the recentementr eaaltMEStéyCeln tsaﬁ_hﬂggg gr8%@5%9%335223{%5%”refaﬁucti on

structureg p% f roved durabi |
of the uni?t erP3 ¥ chndoar é@ﬁ@éﬂamnngcegent canpegehtons. is ' now an
| mpor tantaduby et cd)@ﬁﬁﬁih@uéaﬁatérL%ﬂ D L P SRR i g
cenent di spersan r&e %I%)egn i nvesti g ate Fne? rediRd ng
rati os can be attaln o v h Th%ﬂm%51%55%a§@@hWW¢menth@dMDMW@W&AOnal cement
di sper sarfi¥git miphtwattene and the like. The use of '.such a
polycarboxyllc aci d- -based cenent -
BACKGROUND ART
Cement comp051t10ns give concrete and other hardenlng'
: products excellent ‘in strength and durablllty and
. therefore, are used w1dely in ‘Such fields of appllcatlon as
outer walls of buildings and archltectural structures.
Such cement ‘compositions generally contains a cement
admlxture S0 that the air entralnlng properties and
fIUldlty thereof may be enhanced. In recent years, the
Aimportance of celsent admixtures has heen recognlzed and a
number of technologlcal 1nnovatlons have been made. The
- cement admixture plays- a role in securing the- fluldlty and
‘ workablllty of a cement comp051tlon by exhlbltlng its
dlsper51ng ablllty even when the water content in the
cement composition is reduced, in rea1121ng improvements in
durablllty and strength owing to water reductlon and in
prov1d1ng a good cement comp051tlon with retained 7
dlsper51b111ty not changlng with time.
In the recent concrete 1ndustry, it is strongly
demanded that concrete structures have 'improved durablllty

and Strength Accordlngly, reductlon of the unit water




di spersant can lead to increase in air entraining properties and in

bubbl e'si ze. Thus, for' inproving the freeze-thaw resistaltMarch@Ofeans of
entrai nment of mnute bubbles of good quality, it is used in conbination
with an air-entraining (AE) agent. . However, it is a drawback with the
combi ned use of a. poly carboxylic acig: cerrent di.spersant and an AE agent
that the anount of air entrained progressively increases as. concrete
kneading is continued and this nmakes it difficult® .to attain the desired
concr et ecéht@ﬂﬁt hn Bamesanuenigoidiions ant ifeparam gi repreriian ta e iedded.

effecti've in tenporarily .reducin r nthis
case, 't\één' péoﬁtlf:h‘&é’dg kr?e&cﬁrr?;e :'ﬁ wsqet%e anI)S{Jc(?éflﬂ?[%PE aﬁﬁ eﬁl?ﬁ:t#gﬁtol |

i ncr eased@spglreamtvselhywd basrevinuss tiga tod st icowdriaiy iMaLeT it s

difficult  to add t Agent St | ed Cas pi@lcpa}ggccmcﬂete and,
t her ef-or &€ duf:lng %%&%%rgeé% aHtﬂégan arﬁejic?oalm ng a%ent be added(*} the
product i theotopyrotdomall wanentUshisRertantes OF Maphthaking AMh& Suditi on

of an AEjjpgentyjs gsseBll shcﬁsaapaﬁgeaﬁcsowlqeoedmt—batsm probhéns
.arising fLrom freezing and thaw ng and, furthernore i.ncrease in the

amount . ofligpereantaicedd Jead %rﬁ”&i?asﬁ'r dit &ﬁ%l%{ef?neaoq ng i s continued
for a |opgopertedsohnd iife WBHIRG silZRNs phuat | dor SUMMARYNGFLIEE | NVENTI ON

I n an emrmodi nen t here 0 t Ss6H Iil{[dt(énln Vi ew
of the a 69@Zﬁeh‘?8'n§&5§“fsng:tyaélcgf I%tyh\é["‘l%lr%t% L é(%‘g:n%l]f i tdlﬂ\q/gﬁwhl ch. can cause

No i ncreBaBbiLest bé awodniqueflityi,r idnd.st mdstlablqﬂwfm%oﬁl tHEDaBunt  of

air entrained: Q{E 3 when the tinme of kneading is prolonged
in the. p?oau‘é?l o%gnl?’% IYELrEr:gnt conposi tions. A further enbodi nent. | s to

pr.ovi de a cendoveudi x tlr eshavfiﬁg‘f@@c:ﬂf &’lﬂ:her?threal‘%ﬂ“i}?gm&doblgletl s %and

havi ng 98 kﬁéﬁﬁh% Rt Je%@r‘ﬁ:' l&ﬁs%&%%ﬂrity aasd viel [AEas gntc dhait
corrp03|t ?‘n the course of the| r i.nvesti S olod]:cearggsngl vari ous

cenent aHHPtﬁW@B‘n’&nSfcéH‘éme%ﬁl)?teﬁlr &0 gtrﬁg imvent or s found that a
cenent aéQh&té@ehﬁﬁbaglﬁgChQNbbaklnued and thlS makes it difficult

to attaln the desired concrete strength “The conventlonal
:antlfoamlng agents are 1ndeed effectlve in temporarlly '
-reducxng the amount of air entralned but, in this case, too,
,contlnued kneading allows the amount of alr entralned to
increase progre351vely In view of the on"SLte workablllty,
th is difficult to add an antifoaming agent just prlor to
placing concrete and, therefore, 1it 1s.requ1red that an
antifoaming agent'be added in the production of concrete.
In the United States, in perticular, the addition of an AE
lagent is essentlal as a measure to cope with the problems
‘arising from freeZLng and thawing and, furthermore, the
'.1ncrease in the amount of air entrained is a serious
l problem since kneading is continued for a long period of

time during transportation.

SUMMARY OF THE INVENTION
In an embodiment, there may be provided in the present
invention in view of the above-nmentioned state of the art, a
cement additive which can cause no increase in the amount of

air and thus stably maintain the amount of air entrained even




structure such that it-undergoes hydrolysis under alkaline conditions and
thus exhibits antifoam ng properties. with the |apse of t3nMarch208¢ ap| y
show its antifoamnming capacity while preventing association in salt water,
such as in concrete, and nmintaining uniformdispersion with the | apse of
time. Such a -cenment additive can suitabhy be. used as an antifoamn ng agent
haV|ng control | ed rel ease in” cement conp03|t|ons The preferred controlled
rel ease antlfoanilngumagent for exanple, has a structure having both 'a
hydr ophobi @t obipe a @ ohylgrophing cigrpuplosyel. e gﬁéb9§ghuctwbhh Fhe

hydr ophi | d gh g pond, and,
ydr ophi Icwr@’mﬂ&olﬂ@o@:gtli%ﬂ@ '\ 9'1[9 e?o? % am%ﬁlgg}%oig%g%%mtquaon an

as such, rems qa Hﬁnbe hydroph
hydrophlllc EhyﬂhdphbbwcemBr&tmn&@tﬁ%op@ﬂﬂléﬁ afgde bond

noi et hﬂxerau;eda Vi i tm,eael a wat er. whi ch al kal i ne
et dh 1000 Wt il Fodifl %ﬁ% (R ?%v%%iir%szrsl

to thereb¥: [€88 antlfoanlng propertles

paid their. entlgW 595 %he fact that -a cenent adnlxture conprising a
meter-soluble Ipoltheeco(Ascand @Ream! iiHQABHIY 4 équ§§#t possi bl e
sane tlne con t he anmount

-to expresg r ing ¢ acit nd-at th
of air entégﬁﬁg C?ﬁgﬁ% %ey@g¥3F|§B Cefen tyashl xdeves n throperasead: of t he
antlfoanlﬁ@vﬁﬁeﬁFS(BPundnuhaheacoement hh&ﬁ%@%eah%vﬁh%p%rE%e%ﬁk%ﬁted a

hi gh wat estreduai-a0sGaRa ain the amount of ~“Vair
entrai ned:_be nElnta?ne g?%%d§@3E$§ §5SF|§¥F YEhEr BRYEE Phkefdngrount of

air even WRAItHe0$| ard ofh u%n@ﬁuﬂhgt$sa@tnfoag9dglprbberpiééuﬁﬁtﬁn of
cement 30tiMar i 2006f cloim® ddn o] t he. probl ens, penti oned
above quﬁﬁg ssfulég be sol\clge‘%i ﬁgﬁ %n ?%gif éﬁgnF Payt ge
characteri ze FTHEtt g ﬁ%§QH%%F¥mﬂﬂénrﬁ%#ﬁlW@@@Ingsuchpasliy in aqueous
medi um scfRGIRTE bund |mmn&m%glﬁm1%rx§%£§§&f§loﬁ%‘fﬁﬁ ”ffﬂ'g AN, i por gani ¢
salt(s) &¥d/ioh,an nLc-, - i.ts antifoamng capacity is
mani f est ed. t%ffﬁ tﬁhgﬁ-%eﬁ%%?n d%ﬁéﬁﬁf@? Fﬁnwﬁpéﬁapaé'é@h&@%ﬂiewabn
antlfoanﬁﬁ§ @%ﬁ%ﬁelé@@n@sedv1nbeceMﬁrdeﬁﬂrﬁ;ﬁg&g@sadnggﬂégtaggregat|on
-'.-and/ e St ngut onct ete, because. the

mya ydr M SBHLedPLEl an558§?88tﬁ8 ﬁ?ﬁﬁ ankiPapRBEi city of

aSSOC|at|on dergghoblc gr oup occurs
“the antthg 8de §mP%Ftthﬁear§§Hucture having both a

hydrophoblc group and a. hydxophLllc group, such .as carboxyl,
with . the hydrophilic group being bound through an ester
bond or an amide bond, and, as such, remains to be
hydrophlllc before hydroly31s due to the hydrophilic group.
but becomes hydrophoblc as the ester bond or amide bond
moiety 1s cleaved with the lapse of time in salt water

" which is alkallne to thereby eXpress antifoaming propertles.

Further, the’ 1nventors flrst pald their attention to

the fact that a cement admlxture comprising a water- solublel
polymer (A) and an antifoaming agent (B) makes it 90381b1e

,‘to express water~reduc1ng capa01ty and at the same time
control the amount of air entralned. Then, they reallzed .
that when certaln properties of the antifoaming agent (B}
and the content thereof are properly selected, a high
waternreduc1ng capacity can be attained and the amount of
.air entralned be malntalned steady w1thout allowing

. increases in the amount of air éven when the time of

" kneading is prolonged in the productlon of cement -




t hat the' antlfoan1ng agents are |localized and the antlfoan1ng capacities
are thereby reduced.: On the contrary, the antifoani ng ag¥itacBRO¢h t he
above- ment i oned  cement adni xture-is hydrophilic and, therefore, its
association is suppressed and, in salt water, it supposedly under goes a
sight salting out.effect, whereby its hydroph|I|C|ty decreasesand its
anti f oam ng capaC|ty is.. ‘manifested; thus it shows stable antlfoan1ng

propertles ]ﬁ rnDre .the inventors found that when:-a "cement:
adm xt ure conlg Jn%n% ‘i’zm'era%%?%}’eghm yhee WMermeaaioaédeabatre of

four requﬂ@mrem(st;e&rm}w W genedd eMeRtch - Jn Cdeu?ix{ec_faa[%] Oﬂ ¢
i'scosity

cl oud point an one conc

eval uati o th
character |nlst ic;, - t H e‘ilgzoe\?g &&a&m‘u—ca’rﬁ s{Rice degak | in b@ltél)f@@ldlla‘md t hat a
. cement cdfﬁib@%ﬁ&bnnhmwm@wmmm tvan QR Q:fuﬁ hein PerEEHN a9

i ncrease’ |5331td1q0q‘,r§mé Sntrained . rel ative to the. |n|t|a<? anount
of air entr ed I 5 B&)Fgghl n ETHG Sdldr (s jandArr famakgathan

reS|stanC§a §! vs1¢ﬁu§n§e§ﬁamln5a$epamim@eie ﬁb@dﬂﬂgﬂxxihewg%gsegk

i nvent i onceagntowdhegbusesPk gt 61 AC i.nal the pres i nventi.on
provi des ?ge nt __admi xture co :l'rciﬁ\sfa'?\)l gogoé‘&guﬁ& A Oé?‘r“clé‘rgent

di sper san G8r &R 28pd- cBRpoan lFﬂymleg aganSenhdérbp h@@rd@%ﬂr@m ng
gener al | fanddba $4)ti@ &@teh1299§t4@aﬁgr 0£RRRX, B8ﬁgacre@eth%eE%§§§'a X

represent CH2CH2 represents a r.ocarbon

contalnlnghﬁF%% éﬁf%&ﬁ%ﬂn? eﬁ%ﬁﬁ?p??kﬂﬁ PPy @eper fragube toh&hsahiytior

di f f er enth P ledrieirap e arites aﬁ{tm«y@ﬁi%i %@Egumggﬂt ghgl Pgsgifo 18
unbe

car bon- atigis thd SR t he av of -addi'ti.on of "the
oxyal kyl ene. gr oup an %?Eﬁgﬁ“?ﬁ¥% e QFa%Kﬁ?%HEP¢Bt?%presents a group
havi ngt atzgtﬂjmte‘dfﬁaﬂt}ﬁ@ @P@@Ligesorarsmlﬁtmr;db)g:mm:@da oa teHeher eof .. Thg "
present i ir9) ¢AR RhLeYirdend i.ve . ,conprisin conpoun

e PR T L5 15 T e Dorad

represent % %gmix%hrgwagghy%rophilic and, therefore, its
assoc1ation is suppressed and, in salt water, 1t supposedly
undergoes a slight salting out effect whereby its
. hydrophllic1ty decreases ‘and ltS antifoaming capaCity is.
manifested thus it shows stable antifoamlng properties
Furthermore, the inventors found that when a cement
admixture comprising a water-soluble _polymer and water
satisfies all of four requirements, namely two requirements
in specific foaming 1ndex evaluation, ane concerning the
cloud pOint and one concerning a v1sc031ty characteristlc,'
* the above problems can successfully be solved and that a
tcement composition having not more than 100% of the
pereentage of increase in the amount.of air entrained
.relative to the initial amount of air entrained is
. excellent in such characteristics as freeze-thaw resistance
_ahd‘is thus useful. Base on these findings, the present
invention has now béen completed.
| Accordingly, the.present invention provides a cement
admixture comprising a compound (A) and a cement
dispersant, wherein said compound (A) is. represented by the

following general formula (1);




inthe formula, X represents -CO or -CH2CH2NHCO -, R represents a

- hydrocarbon group 'containing 1 to 30 carbon at ons, t he ﬁORZ@ﬁgﬂﬁmbs may
be the sane or different and each represents an' oxyal kyl ene group
containing 2 to 18 carbon atons, epresents t he average nol ar nunber of
addi ti on of the vxyal kyl ene group an ‘is an integer of | to 300 and- R3
represents a group having at |east one carboxyl ,or 'sulfonyl group or a
salt thereof. The present invention can al so provide a cenment adm xture
conprising a water-sol uble polymer (A and the above cenent additive. The
invention further can provide a cenent adnixture conprising a

wat er - sol ubl e' pol ynmer (A and an antifoamn -agent (B), . wherein said
antifoanmi ng agent (B) has R-kapliRPOgurig-k¥y of not(gpre than 5.00 ny/L
as neasured in a It by weight aqueou$S medium solution, a cloud poi.nt of

not |ower than 5C as neasured in a 0.5% by wei ght aqueous nedi um sol ution
and an aniPf 6bfi Fgreapaci Kyrepresentwat€0- amd -@HeCHNICA-he Rlont ent of sai d
anti f oani Bop ﬁ@@@ﬁté&l h%;ir@@&rﬂ@ﬁegwﬁﬁt éanthﬁﬁinll;{e'lafth%t% a$Bbf

wat er - SO|UE qg% A) on the wel basi s e invention further can
provi de a®t@fdntt egr%ﬁrﬁpﬁras\rﬂge the wane -@b| dbf Eepenynnd ' (A) and

wat er, wheseh m@ﬁmﬁ}elmtoﬁﬁﬁkﬁﬁéﬂl@ §¥oGRUSbAfla 2R RN G grrto 18
cenent Xxture to

chIorlde- q eous nedi um s utlon of sa
foamis nd%ﬂilgﬁgﬂg? 41ﬂ§¥?ﬁ3??k§ i HETHRHTC BB ﬁFnﬁﬁ?EeBy ~ausi ng an
aqueous redfiifricgolall itdre ofxsdildyl erentogdnxd uie 40 i@a@gepedsf:entiﬁge of
f oam hei e u aIc

Hio HRaRP §Eg9@§eﬁtglﬁ Hedu oﬁﬁﬁ ﬁfgﬁfsal 5{ oxyl oo

chl ori de- contalnln ueous nedi“um cenent
foamis it 30 T0@vch PP s st 90%rep £l oud point of a 20% by wei ght

aqueous nmedi UMy SO 4L L 0 cement adm xture is not |ower than 5.C
and a viscosity or%a c%@%:l%nf%gtdlbona(faen sI‘TrLPr‘r DrefaEdthypdddddiviey an

aqueous nEYRF SHRUtE orerafowal d( e Er AMHEULY the following

general formula (1);




to cal cium carbonate and adjusting the content of said .cenent adm xture to

0.2% by weight relative to calcium carbonate and the cont¥rYlarsh2896 ci um

carbonate to .70% by weight is not higher than 1,000 nPas. The invention

still further can provide a cenent conposition conprising said cenent

adm xture, cement and-.water..lLastly, ‘tBe invention can-provi d_e:a cement

conposi ti.on' conprising a cement adm xture, cenent “-and water,' wherein

~ percentagé of increase in an anount of. air entrained after 10 m nut es of
kneading is not mare than 100%relative to an initial arount of air

entrai ned. DETAI LED DESCRI Pﬁlla\b(’\E ‘EQS_B&/@H’EI ON I n tme) f_oI I ow ng, -the

present invention is described The cene additive of the
i nvention conprises.a conpound (A) represented by the above general

formul a (ER theuderrerient Xadtighassnmy Jﬁlﬁ)-CQﬁpQS(QQC@[let{@@ colgrpound (A -

al one or re@RL 3N ;2 &I, Ot her consti t uents. s “preferred,
however , Iti%‘gt i {étn?orrpr ?&J} DOB ISP (P tetnine 1mi“|0n HWorestibonent

- Referri ngaﬂ:8mtsheth§b6v8voggneup‘5 haymikathid) salRe b% alfhggégga‘gggn group

cont ai ni ngakht @B g@ﬁl@gn at referably 2 to carbon. atons, nore
pref er ablé 4 to g =S carbon a?g%glkgtll P $6° X‘pprcé’F’&a&B‘P?ngt §°9238car bon

at ons, £RPR| f‘(}O‘B?ef Br &BPyegents. Zaecanrlaemgat avBarl hulbe®0st preferably
- a hydrocaa@@ntgmmbmfcenéabﬂ AYK+D articularl
YR} Pehg Q;@%gﬁ’\gr ch? 8@55?Fﬁg‘§ﬁt t £bg‘énched

preferredy rocar.bon oups are
al kyl and, al%&%;}?\/ﬂ "i‘%e SR hefviger boh letasts doe tdecbosydl Kyl ene
group Rzgalrgsu]aﬁ;pnobrgmmyoﬁ 4 sdB; tefesably 2 to 8, nore preferably 2

to 4. Furthernomng Jhe i refera conposed of an
oxyet hyl ene gr oup(s% ar?dima%tn%)??g &3%28%1'8 6Fgu8(78y18%n?a??m%t3 to 18 carbon

atons, mAdEIaEEr gsmprisinan eatetndeEne 0F QiR edr a2 ahOxyal kyl ene
group (s)abo@r@nt@hn'&h%ga%icﬂhv% carbon atons, nost preferably of an .
oxyet hyl ene grﬁﬁg i é an_oxyal kyl ene group (s) containing 3 '.or 4
car bon at ons P e’&’é%%n Fwethey ezan -PYFRGs "a cement admixture

comprlslng a water~soluble polymer (AJ ‘and an antlfoamlng
agent (B), ‘
whereln sald antlfoamlng agent (B} has a kaolln
turbldlty of not more than 500 ng/I as measured in a 14 by
weight aqueous medium solution, a cloud point of noL Tower
than 5°C as measured in a 0.5% by weight aqueous medlum
solutlon -and an antlfoamlng capac1ty in salt water, and
wherein the content of said antifoaming agent (B) is
not more than 10 times relative to said water-soluble
polymer (8} on the weilght basis.
The invention further can provide a cement admixture
comprising 'a water-soluble polymer (A) and water,
wherein a foam helght obtalnable by causing a. calcium
- chloride- contalnlng aqueous medium solution of sald cenent
admlxture to foam is not higher than 70% of the foam height
obtalnable by caualng an aqueous medium solution of sald
cement admlxture to foam,
bercentage of foam height disappearance 5 minutes
after cau51ng the calcium’ chloride-containing aqueous
oedlum solution of said cement admixture to foam is not




takes the formof an addition product derived fromtw or — = nore al kylene
oxi de species. In the present specification, the node of éﬂHWﬁWbﬂ006|n t he
addi ti on product, of the two or nore al kyl ene oxi de species selected from
anong et hyl ene oxi de, 'propyl ene oxide, butylene' oxide, styrene oxide and
the like may. be' any 'of, .random addition, .bl ock addition, or.alternating
addition for instance. Anong t he cases where two or nore oxyal kyl ene
group specjes are involved in the above addition, those cases are .
preferred%ﬁﬁﬁwﬁhﬂpt$@ﬁalkoxylA group - represented by R--O in the genera

formula (1) is' 4 oxyet £ block which.is"in turn

bound to a bIock of oxJﬂTﬁgié%% g?%% 25%9% ?r@ﬂ%ﬁ%ﬁ5ﬂ®¢@lumarbon at ons.
The aver ad@iign 1d1Qﬁmenhnadmﬁxtmrérme 19y al dyd £Nen G ospgs) in the
above- nmentnehed general formula (1) is an integer of 1 to 300, preferably

2 to 200, nore prefeTany 5to0. 100, still nore preferahly 5 to 50,
particul arly préf 81860515V 8148, cmdstiym e:faentahia;tel&]hirr‘},ﬂ préﬁhﬁé&? esent

speC|f|caaddnngthe.awe@age elda ) W t.i on neans t an “val ue
of molar’ EH”BQ&% £ addition of the. atove neng#bneEQﬂ* qg%ﬁ%ﬁhfq n each
t

nol e of one e84 nP@Ee&Pﬂn@dumsﬁL@@DW@eth@nmemyneﬂfennﬁiltut|ng
r epeat i . ngCemENRs. admhetabeveOconpeuBg héhgh% Q%eger?gléf und 30 March

2006 represanbs y e I general. formula O / (cHéo
in the fornula, QE? ?%%r%é%n%gxigﬁt iFlgmk€ﬁ§P0@a§@pt0e§§ﬁ byntaining 6

to 22 carBotPlE ohs, n@ﬁehmnheeatMaanpoeeempg &he average nolar nunber. of

ddi t d h | at 2 < (p + < 300 d
8 2|<|og/an | 1R ln%%%Qansgghégy 8F§§§n%§naa£§$§%e ea&wwyﬁgét Ieastan

one carboxypo(ﬁ‘l q(ﬁﬂﬂpﬁﬁﬁﬂﬂﬁ(ﬁaléiGementfuﬂmﬂﬁtuﬁﬁﬂeﬁéméwktéhdthe ‘above.
general fatmui.a (2), ethylene oxide (C2H40) and propyl ene oxide (C3H60)

occur in the ngggtlg Eggdonladdltlon bl ock addition or alternating-
addi tion, for Instahcé and {Het h%Pa?a?nﬁﬁﬁﬂlqﬁ(ﬁ ceitinti @rongfosdttiiyinene

. oxi de an§oupE isdhar anu:lehtentq aahiaddird, Ot difert’ AN GRGXI de

wherein percentage of 1ncrease Ln an amount of alr
entralned after 10 mlnutes of kneadlng is not more than :

lOOﬁ relatlve to an initial amount of air entralned

DETAILED DESCRIPTION OF THE INVENTION

In the follow1ng, the present 1nventlon is descrlbed
in detail.

The cement additive of the 1nventlon comprises a
compound (&) represented by the above general formula (1)
Such cement additive may be composed of the compound (A)
alone or may contaln another or other constltuents._ It is
preferred, however, that it comprises the compound (A) as
the main constituent. '

Referring to the above general formulav(l}, R' is a
hydrocarbon’ group containing 1 to 30 carbon atoms,
preferably 2 to 30 carbon atoms, mare preferably 4 to 30'
carbon atoms, still mere preferably 6 to 22 carbon atons,
especially preferably 8 to .22 carbon atoms. It is most
preferably a hydrocarbon group containing 10 to 18 carbon
atoms. Particularly_preferred among hydrocarbon groups are .




preferably satlsfy the relation.2 < (p + q) < 300, nore preferablg
+ q) < 200,'still nore preferably 5 < (p q) < 100, furthéﬁP#W$529fEferably

5<(p+q) <50, particularly preferably 5 <'(p - q) < 40, nost
preferably 10. < (p + q) < 40, as well as the relation 2 < g < 30. The
ratio of the nolar nunmber p of addition of ethylene oxide to the total
number (p + ) of addition of ‘the al kyl-ene -~ oxi des preferably satisfies'

the relation 0.2 .<'p/ (p +q) < 0.8, nore preferably 0.3 < p/ (p + q) <.
0.7, still® .more -preferabhly O. 35 < p/(p +q). < 0.7. I'n the above ‘conpound
(A), R3 | FLiRéiops Hanachied Bdimill an(dl ) likengnefgialyy. atdecauhgyy i ¢ acid

resi due.- B&ecaqb@@rgeémglgna%hg 5% q%% ang.a aroy having a structure
remai ni ng_after, .renpval one o C§F8 yl éroﬁps of a
di car boxyF‘PE’rﬁBF&aES&é’h-?R@Ol 48pr @ffelfab*hivlgné toepr, esentee el f of | owi ng

gener al fuomala K@y tiosrkdiee, fiohd qm, ge_neé%) forgukj f@r‘a 0 March 2006 CH
0

=CH- - 4CCO £3% §H CH2- - COOY2 gg I the abdve ¥ and. Y2 each
represents APORGAr BGefafB¥EthY hBRBYErenp (Fbt ahd andpwabQMWleBEal

anmoni um growp s bt onat &iln dhgani €oans n@arﬁéﬁf gEERY, eﬁgg}gl ge@tfgr%lglhe above
ounds resllting from an

conpound ) X

alkoxy(po§€) ky?%%é8%+§%ol ﬁ?%ﬂ&%L %ﬁd?%Y%ﬁkB%eEetQrOBBGShDIes of an

al kyl ene exrerising o3 afo a8 cxodfmorhaa(tangs,a ndydrPear®paALYL0YP §RNtaining 1 to

30 carbon) fgﬁg Vi nore car roups . by

ester ggizg mnth a?’|é§g one cgﬁb‘55T3f$¥{é9?e¥5?%%&51 %9§galnlng

conmpounds iv %ﬁ%ﬁ3anTalkbxw(paby)athplmmiqﬁguHMR%mﬁ—nentloned

above and:aaqes)rmmlrﬁbﬂika\dm&rﬁa(‘cﬁfttq ulf on oup (s)
A e onyl group ré?'Eré %%f%%

3gr?323rd%ygm:¥%¥¢%QQ«9%} eg§%¥32§yZFL;Ieneanlne -terﬁlzgted in aonpounds
hydr ocar bon grduptbanpaEBeng kpb@r&&c@%ﬁ@@ﬂ ahemn RN Sy g anaver age
mol ar  nuRber pef a@i(éiq'ttl dh}c]:‘lai l%yl tw%XIOq:e o)reOfallk; J:[eon 30 %nd 2
conpound " havi ng t ylene oxide
_ Species selected from among ethylene ox1de, propylene’ ox1de,'
butylene ox1de,_styrene oxrde and the like may . be any of,
_ random addltlon block addltlon, or alternatlng addltlon,
for 1nstance Among the cases where two or more
oxyalkylene group species are 1nvolved in the above
addltloo, those cases are preferred in which the alkoxyl
group represented by R'-0- in the general formula (1) is
bound to an oxyethylene group block, which is ‘in turn bound
to a block of oxyalkylene groups contalnlng 3 or more
carbon atoms.
The average molar number n of addition of the
oxyalkylene group (s) in the above-mentioned general formula
(1) is an “integer of 1 to 300, preferably 2 to 200, more
:preferably 5 to 100, Stlll more preferably 5 to 50
partlcularly preferably 5 to 40, most preferably 10 to 40,
'In the present specification, the average molar number of
laddltlon means the mean value of molar numbers of addltlon
of the above- “mentioned organlc group in each mole of one
and the same repeating unit among the polymer constltutlng
. repeating units.

The above compouﬁd (B) is preferably a compound.




car boxyl groups byy am de bonding with at | east one carboxyl groug
retained, and (4) conpounds derived from such an 30 March 2006

al koxy( pol y) pxyal kyl eneam ne as nentioned above' and a conpound havi ng a

car boxyl group(s) and a sul fonyl-group(s)- by am de boding with at | east
one sul fonyl group retained. In such conpounds (A), the retained carboxyl
group(s). or- sul fonyl group(s). may be garious netal salts, for exanple .the
sodi um sal't. or cal ci um salt resulting from neutralization with a base such
as sodi um hydr oxi de or -cal ci_ um hydroxi de, anmoni um salts, amine salts and
so forth, FSHEAERbIP Yrﬁﬂ¢n§0bl%VHWGCQEBenagr§meu¢ntchbng 1 to 30
carbon at.ons, which is to be used in synthesizing the 30 March 2006 10

above conpound (A) includes stralght or pranched saturated al cohol's such
as net hanol , aﬁﬁ p anol ent anol , hexanol ,
octanol, |aur yI oI q (glr - al co and ot her straight

or branched alcohols contalnlng 12 to 14 car bon atons, and uhsaturated
al cohol s 'such as 3-nethyl -3--buten-1-ol, 3--methyl-2-buten-|-.

2- met hyl -i3+ et dierdadla,afd arleeyrlesalnmh@m #Aloyl Asr atlh@ar@km\g&wpound
having twp, Gr 8 i 53RO qgﬁ, e may be nti oned unsat ur at ed
di car boxylic C‘aggi 5 Sll}%ﬁ A 22. ¢ al%clEIP glfcﬁ[f]‘r%’rlft): %lggdq pHtthal i'c acid- and
i taconi c tEPrgseatd fbcalaveiags Tehroninumisat tof aam!,t:latmcne andaid sa t her eof ;

saturate@udlbe@r@aﬂlslf@le@ HheSURh A orHOLINI G, agi g 1Bl ani 6, aci dy gl utaric

acid and ?cp pic_aci d, " _and netal salts, amoniums | t's and am ne sat t s
t her eof ; P/I(Bwt il eSuPaP- BIgRY pBPYREFELEF 2agren®abavingd atndressr boxyl i c

aci d or onsatarBbegl’ dtcanbﬁbﬁ@uCgﬁ&5d$ c&UQi'sé%%.Qﬁi@ﬂédE’aC'd oli gomers,

met hacrylic ackd ollg g gﬂ? gal ei c acid_oligoners, and netal salts,

armoni um sal t s-ahtt LAY nECs iPFs 2PREFeGFCIRd LOT0HEN . (2thosdhyhsReur at ed

- di car bogylide a@ﬁﬂﬁ)am@dunnupykﬁhahaxwdmmytﬁﬁoade&uwhuﬁhthegmaﬁe

di car boxylki f.er.red se d maleic acid
Y Eaﬁ&bﬁaﬁﬁéi998ﬁ Rﬁﬁ@%ﬁ Bdﬁ % d% 30 %x%erqﬁ ﬁ%g,g%'aFﬁgnThereof

or succinic acid I"fum sal ts an
are part?@ﬁlh‘???ﬁnfﬁ?e@’é@r Bhe motps @@ﬁfb@@fn@ ©A) siddiwtiooh ofhe taydeeeR3 i s

t he reSIdMede and the molar number g of’ addition of propylene ox1de
preferably satlsfy the relatlon 2 < (p + q) < 300, more
.,preferably 5 < (p + q) < 200 'Still more preferably 5 < (p

+ q) < 1loo0, further more preferably 5 < (p + q) < 50,
partlcularly preferably 5 < {p+ q} < 40, most preferably
10.< (p + g} < 40, as well as the relation 2 < g < 30. The
ratio of the molar number p of addltlon of ethylene ox1de
_to the total number (p + q) of addition of the alkylene
oxides preferably satisfies the relatlon 0.2 < p/(p + q) <
0.8, more preferebly 0.3 < p/(p + q) < 0.7, still more '
preferably 0.35 < p/(p + q).<‘0.7. |
' In theAabove compound (A), R® in the above general
formula (1) is preferably a'dicarboxylic acid residuel The
dicarboxy;ic ecid residue means a group having a structure
remainiﬁg after removal of one of the two carboxyl groups
of a diCarbdxylic acid. Such R3 is preferably one
represented by the. follow1ng general formula (3) or the
following general formula (4):




of mal eic.acid, succinic acid or a like di carboxylic acid can be obtained,
for exanple, by reacting a conpound resulting from additiX¥Mach2f0&| kyl ene
oxi de(s) to an ‘alcohol with mal eic anhydride, succinic anhydride or a |ike
aci d anhydride wi thout using any solvent or in an appropriate solvent. On
that occasion, an appropriate basic catalyst is preferably used. In
addition, the above conpound can alsogbe synt hesi zed by .subjecting a
conpound. -derived from addition.of an al kyl ene oxide(s) to an al cohol .and
carboxylic acid toesterification or by subjecting a 30 March 2006 - conpound
derived fron1add|tggg of _an. alkgiﬁne 0xide to an _al cohol and an ester
conpound ‘to trans eacti on. (The above conmpound (A) is
preferably one in mhlch an ester bond noiety represented by' -0 X-, ~when x
is -CO, or an amde bond nnlety in X when X is -CH2CH2NHCO-, is
hydr ol yzabl e under, kaI gﬂy@kgn ts preferred that the
hydr ol yzat e obt ai of thethbove conpound (-A) -under

al kal i ne cOnditions has a hlgher antifoam ng capacity than the :

anti f oani ng capacitlye afbdhe f@hﬂﬁa@on@’om ) ehbpelbprLRUs: when t he

conmpound.y, 4] (grol zed un r al kal ine -condi tions, anti oan ng -
capacity. “of the resulti §2arketal hi yhdtvahant thetaht i f oam: ng
capaC|tya@ﬂaﬂ¥¥Manxnuurdv©nikﬁdndrg&niﬁcﬁmfm§, The : conparison in.
antifoam ng capagi Qgg ydrq%p -obt ai nabl e by hydrol ysis'
under al kaline con t| on's %r‘f{dlqﬁnhc tétﬁmf‘ N FEAHBH) Aol V&Y can be
made by é@ﬁp&?ﬁ%lﬁ?e (e Sipipogfds Ifamnhinglg ersrtonbyamhl ch the capacities of

“the resae&buyqp@g LANGAS L JI§RRME \g% (vigahf%§ ‘?ﬁgpt capabl e of

causi ng- @8 &% oam ng agent) can be eval uate
condi ti oR Ex Qriple a\}étyérenea opdale (i tagemt admbhicie heboirey EEddI tive are
pl aced |hydroba$abhegromblﬁdﬂﬂaﬂnnﬂgaas5@6%%ebéy$gﬂuég%ﬂyaggg of 4 cm

d he I al _di t 20 t d d
Then-al | soseoPbe RalThag el Gt e enEachiau? rodis by, Sieedn | _nsteﬁin. o

‘ bondlng with at least one carboxyl group retained;, (2)

| compounds  derived from such an alkoxy(poly)alkylene qucol
_as mentioned above and a compound having a carboxyl

" group(s) and a sul fonyl group(s) by ester bondlng with .at

' least one sulfonyl group retained, (3) compounds derived
ifrom an alkoxy(poly)oxyalkyleneamlne termlnated in a
hydrocarbon group contalnlng 1 to 30 carbon atoms and
_having an average molar number of addition of the alkylene
oxide(s) of 1 to 300 and a oompound haﬁing two or more
_carboxyl groups by amide bonding with at least one carboxyl
group retained, and (4} compounds derived from such an
alkoxy(poly)oxyalkyleneamlne as mentioned above and a

- conmpound hav1ng a carboxyl group{(s) and a sulfonyl group(s} -
by amide bodlng with at least one sulfonyl group. retained.
In such compounds {R), the retalned carboxyl group(s) or
sulfonyl group(s) may be varlous metal salts, -for example
- the sodlum salt or calClum salt resulting from
neutrallzatlon with a base such as sodium hydroxide or
oalcium hydroxide, ammonium salts, amine salts and so forth.
The alcohol hav1ng a hydrocarbon group containing 1

to 30 carbon atoms, ‘which is to be used in synthe8121ng the




at a stroke of 30 cmin 5 stand for 1 mnute, and the In this manner,

the. antifoanmi ng capacity (antifoaming ability) conpari sor?0ddarchd0fde. A

| ower foam ng hei ght means a higher antifoamng ability. Wen the conpound
(A) according to the invention is tested by this nmeasurenent nethod under
al kaline conditions (pH 10 or higher) and under neutral conditions (pH 6 to
8), its antifoamng ability is higher y& alkaline conditions. -.As the
conmpound capabl e of serV|ng as the foam ng 30 March 2006 12 agent -nmenti oned
above, use.can ‘be made of, for exanple, - pol ycarboxylic - acid cenent
dlspersanﬁ§ovﬁaﬁpmusunﬂ é@énnscluﬁeshetahﬁghtebhebrﬁﬁ%%%dﬁ@aﬂﬁﬂated
surfactangjsgn i osin o] ased ani onic surfactant

al kyl sul fonj ¢’ gg%dggCﬁ §goﬁﬁgﬁ%§ggﬂn§ﬁﬁgﬁlg r sHFPREPSNY, Yoggpanol,

al kyl car bo%yRpel raE?HtéaP%rbhsédnehvoqctaeultaiaamyl eﬂcmmmﬁl«aityl

al kyl car bakybhel ACk He £LYDOYN egngn
al kyl ben %?GSU|i€nIC ac?g sa??géfagna %gg%ﬁaﬁg%éggh?onlcbrggF&egalts
par af f i nsTTFA A Gepbelaing sl 2h¥©héﬂ artbpp| ateukt atedestentsabted hi gher

al kyl et fretchb It suest 28 }&hé&ylaﬁdbut&ﬁ~ﬁﬂb9”' §-mEPhiPnpCH, ML QNI ¢ and
ects, an

anphoterig, syr roduce sypmi m ng-e

ot her foa&m ng trjé&fhﬁ %dﬁ@erbtéf?gsa‘i‘ eotartiabcohati retag, - air -bl owing,
and shaki ng netoddie g!bﬁefesmmdpa:rUnd nesuing . twd chIS e e exs Aok pat the above
conpound oy id sehf f.aam ng capaci t t-the h drolyzate

obt ai nabl’e l%jy hydreolléQS| QP%f t ent %olbee(gc'ﬂ}%gﬂ'h‘a%(%#‘ ¥4} ¢ ne

condi t i oREIRKS s @t |Hfadmmg1€1§ai)a@myarmmadnia,mmg:ha:}amca¢yd camdii rmati on

can be nddedayilthecabove ed. ., 1freamn ses,where the above.
conpound %A)E % %dr%? zggegttétﬁﬁd%ralﬁala?%g%?%dlS!tcjllhotﬁsg Y N %nt i f oani ng
capaci ty 25 B ?&fol V& aitedhdgiserbopad ichatcists thecicanpound (A)

i tsel f, sutcisipr eter; edat bat ct BeicgmMaawRd (A al%‘idﬂéq{cpla}@ﬁﬂce Hnder

alkallne n n unhar dened cenent
aﬁa ditLe §ai@s ammonitm $§alts and amine salts thereof

low- molecular welght polymers of ‘an unsaturated

) monocarboxyllc acid or unsaturated dlcarboxyllc acid, such
as acryllc acid ollgomers, methacryllc ac1d ollgomers and
malelc acid ollgomers, and metal salts, ammonium salts and

. amine 'salts thereof; and -so forth. Those unsaturated
dlcarboxyllc acids and saturated dlcarboxyllc ac1ds Wthh
give dlearboxyllc acid residues R’ are preferred among

-.these, and maleie acld or succinic acid and metal'salts,
ammonlum salts and amine salts thereof are partlcularly :
preferred. ' . '

_ The compound (&) in which the above R3 .is the residue
of maleic acid, succinic acid or a like dlcarboxyllc ac1d
can be obtained, for example, by reacting a compound
resulting from addition of an alkylene ox1de(s) to an -
alcohol with maleic anhydrlde, succ1n1c anhydride or a llke*
acid anhydrlde without using any solvent or in an
appropriate solvent. On that occasion, an approprlate
pasic catalyst is preferably used. In addition, the aBove
compound can also be synthesized by subjectiug a compound

- derived from addition of an alkylene ox1de(s) to an alcohol

_and carboxyllc a01d to esterlflcatlon -or by subjecting a



conposi tions conprising cenent and water. By using a cenment admi xture
conprising a cenent dispersant and the above cenent additi3PdMpighd8br dance
with the present-invention, concrete or the |like always having a stable
anount of '"air entrained can be obtained during .kneading of concrete or a
| i ke cenent conposition. This is because the conpound (A) in the
above-mentioned cement additive is gragually hydrolyzed. under alkaline
conditions in the concrete or |ike cenent conposition and the 30 Mrch
2006 13" hydrol yzat e higher. in antifoaning ability as gradually .formed
makes t heCAHPPRBANTAGLBpeErommianidiitien. oEuemheﬂkymmmenoahHewed ta stand
after kneggb@golcgﬁgr e t i s having a
stabl e anpunt of air gﬁeﬁ??g?nEgﬁggﬁﬁgg%ngggﬁgg%tfhose gﬁé@ntlonal

subst ance%®aGhi@R- are incorporated in cenent di spersants as antifoaning

conponents are Tigé dieaek | yomebuhle (AR Y.\@tﬁfefeﬁﬁﬁlgagﬁé EHeth!ERbﬁliEmthat

t he antlfo ent s sggarate out I'n"adm Xfure with

- cenent, a§%$ggﬁﬁdsﬁﬁ{ﬁ?%n§ EﬁSEPE@dc%Htrﬁr§ rt WeeBoMpdENdCPA) o5 highly
hydrophllam amrdetwmmdlmon@myoﬁﬁux rehahi ¥eky Uﬂﬂiéﬁ Bed- genment

di spersa tures hereo can be stored stably .
wi t hout . g% aralf% (? é%$§a PR TRt b eBer shntt oM fa t he wat er -

sol ubl e pdlatnerhg A)ydrsvusmt@sobmmye mrﬁy@mﬂyseseof thé spesweant .
Thus. 11 AGRAMAICE IS RESPRIL AN AN, 1,80 SR, comos {1 on
apabf e? o

haV|ng a. hl%? wat er-reduci ng capacity an %ﬂnng a stable.
amount oI ARG aPacHtyY Qh?&ﬂﬁhﬂr&ntiﬁoamnm@ capRrbny @tinihdg ur e

conpri si'agpovee conlorinns qlayblia- ol yMern(A), aRdnt Q%eat&%g, fzh“ﬁ[fﬁﬁ cement t
€ presen

addi tive %Pfﬂ_cenentdadd%ﬁlve al'so constjtutes an aspéc

i nvent i onYOIPHE ZESk Uhdegh alkaldslg d?%éildmon%asﬁ%tl%w cdrmaidvent

di SDersSmg )f:h@ mmlﬂmdq( Aydmw@e@mlgambl XHHE, t AR fgikRt 1 0

conpoun G .S prefera 05'to O, nore °

preferablyé 0. %%E ﬂ?SBS%%%ﬁh é% é%giaﬁgﬁ)4§1?ﬂ?to €20, nost

preferabP?mBaTGEOPolO ﬁstlfnamhega@@padxanHMEtmﬂamdﬁhaahyﬁﬁph@&amar|ous AE
‘obtainable by hydrolysis under alkallne conditions and the :

E compound (A) before hydroly51s can be made by comparlng the'
results of a foaming test by- whlch the capacities of the

' respectlve substances to remove bubbles formed by an agent
capable of cau81ng foamlng (foamlng agent) can be evaluated
under the same condltlons : For example, water, a foamlng
agent and the above additive are placed in a closable
Cyllndrlcal qlass vessel having a diameter of 4 cm and a
height of 10 cm, the vessel is closed - shaken in- the
vertical dlrectlon 20 times at a stroke of 30 cm in 5
seconds and then allowed to stand for 1 minute, and ‘the
foaming height is measured, In this manner, the
antifoaming capacity (antifoaming ability) comparlson can
be made A lower foaming height means a higher antifoaming
ability. When the compound (A) according to the 1nventlon
is tested by this measurement method under alkaline
‘conditions (pH 10 or hlgher) and under neutral condltions
(pH 6 to 8), its antlfoamlng ability is hlgher 1n,alka11ne
ﬁcondltlons

. As the compound capabLe of'serving as the foaming



agents, such as of the al kyl ether-based anionic surfactant, nodified
rosin aci d conpound-based anionic surfactant, alkyl sul f ord0dMarch@006
conpound- based ani oni ¢ surfactant, higher alkylcarboxylic acid salt-based
anionic .surfactant and nodified al kyl carboxylic acid conpound-based
anionic surfactant, for exanpl e Vinsol (trademark, product of Yamaso
Kagaku) and M cro- At "(trademark, pro yct of Master 30 March 2006. -
Bui | ders), may be used conbinedly, - out reducing the .effects of the
cenent adm xture.: Furthernore, other concrete adm xt ures such as-cenent

di sper sanggentheenthaned hboeeof upel year haxmdde agt d,fS&hrd o / educi ng
agents, u neutralization qU|ck settlng :
accelerat?ﬁggagkbggyiggc% g%aFS ?nkwgﬁ SESGI AR pELARHS AE agKehi ng
agents, fPEchﬁaﬁikylceﬁeﬁt heBEdngnaganKSsuﬂﬁhctﬁﬂﬂp&kﬁﬁﬂﬂﬁatﬂdimﬁ, may

be used cambineshyoutitBaUba Bﬁﬁ!govggcstg@%aet ‘?,(Cés Ofkl}&*)gg,flgq%”em g xture:

The anmpbunt .of addition of the a
exanpl e, @PTQHP¥%"ﬁa§ﬁdb9nuéPgﬁtSuﬁﬁﬁ@tpwéﬂeMQQQﬁn)dﬂkyhuarh@Xyﬂah)by

wei ght - saédd s@l@—-@é@e&réﬁh?én@ 09d+ rhe+Q tl‘Voo*}y ' most preferably
0.001 to- 0l edcon rthe mgi Pmﬁéﬁ%%?' -The conpound (A)

A)b ht a
may be usad %#?@# lgpﬁﬁféscﬁ?Pauﬁﬂxpéﬁé Bni@Bisr sWetecépaties my be
usedt ?B)c&imm bmlfémmmmgrfémgsai&t aag!kemne tthaqe%em%aﬁ%h(B) Id n
agen i j di a wa i ch sai
anti f oanin rﬁﬁﬁgir ﬁéﬁ?}ﬁs e sﬁ?gﬁsrnglﬁgf BYC@BPght aqueous
medi um sdéitdtfiagie eﬁtaﬁ(ﬂﬂﬂ¢ﬁmrhlgﬂemoalkpMeethhansElfeaé geasuredits ' a
' 0. 5% by ariﬁﬁ'lﬁh&te agHeRUs ”ﬁfﬁé‘ﬂ%éﬂ Uttll(%[;llg]g aQ gnt%%ﬁﬁgl ng capacity in

salt water, and-in which the content sai o gent (B) is not

more. t habriEstamkss r 8ildt P\fetp@%mr@dmeerall@dlml@mwfﬂe@)tmn t he
vei ght basids ozt ralaniefducs t thaeidect suoh égetﬂéefgf%llll%\/entl on, and

S el A, L AN, M5 LS SRS, o SIS ere
results- _ _ _ . o o .

It is preferred Lhat the ahove compound A) ltself
has no antlfoamlng capac1ty but the hydrolyzate obtalnable -
by hydroly51s of the above compound (&) under alkallne ' |
conditions has. the antlfoamlng capac1ty .Antlfoamlng

_ capaCLty confirmation can be made by the above- mentloned
foaming test

' ' ~ In cases where the above compound (RA) is hydrolyzable
under alkaline conditions and the antlfoamlng capaCLty of

- the hydrolyzate is hlgher than that of the compound (A)

.1tself it is preferred that the compound () ‘be
hydrolyzable under alkallne conditions in unhardened cement
eomposltlons comprising cement and water. |

By using a cement admixture comprising a cement
dispersant and the above cement additive in accordance with
the present-invention, concrete or the like'always having a
stable amount of air entrained can be obtained during

_kneadlng of concrete or a like cement comp051t10n This is
because the compound (A) in the above-mentioned cement
additive is gradually hydrolyzed'underialkaline conditions

in the concrete or- like cement composition and the




The above cenent adm xture, in which a kaolin turbidity as neasured in a 1%
by wei ght aqueous nedium solution and a cloud point as ned@ddewsh2086a 0. 5%

by wei ght aqueous solution satisfy the above-specified range

requi renents, can show good conpatibility between the water-soluble
polynmer (A), which is to serve as a cenent dispersant, and when
prepared-in a. solid matter 30 March 29 6 1s . .concentration of 10% by
wei ght, for i nstance,. the- antlfoanlng agent and can gi ve a uni f-orm
aqueous medi um". sol ution and show constant and . uni f orm.per f or mance

character |Istdmﬂmaﬂmuilgqi&nmmgmwltﬂa,atmlqu %’B‘h‘% é}(;%lét ,91%?&%; q{| on of the

peri I me. Since

anti f oani %ft% e{ve to ed for a "prolong
it has antifoam ng. - oamd ngy |t figgite maintadasdef f Burtheky exhi bit
anti f oam M@ecepddldwedjrtdaerstakﬂdalalr‘]fmercﬁtﬂ@laylggs cBnePRELELS %nqllkgelke cenent
conposi ti eRgenBY t as- antifoam ng properties in:.salt water,
it is meant Fn% < . %g_rt]:%‘_lﬁ 03%1 RYSchpyingy ﬁtagé:@o%w%&. @ §ékuti ons of
an i norg&ﬁité”a&ﬁdﬂoria@r bYanpbtaaht(s) Tlsoselp(edsm@éntibﬁaw s@ads£50a85 N0
capacity RiagUgeus tion n Furt herpore, when the _content
of the antifoam ng éﬁgﬁw?f%f{si@m mgn?hglﬁgg'&@ag 8cPFi 8 %llgﬂ@@mgt
becomes pﬁ‘é”é‘PBP@n oﬁr?héoﬁn%“i?ﬁ@ah/ngOégbhe iB)whbefuhhyl paodacenkts

effects: p%hhehh&h@@ntﬁétaﬂhf@@mﬁﬂ%'é&gﬂ&ﬁ&n@ge&?é? %X(S&Eds htggfeecf‘blo\s’e

range, thg (glpetilfoam(q[gr éfect i S ral nfn
conver Selé'@gr SdutR a2 IHHE ‘ér%r%%ece%%’ér%}%@@és@ﬁ e butaininsaker t

possi bl e tt:chretndmye tlﬁ:@rmhpc&ﬂmlx eid n reduci ng
capaci ty. @gind: ﬂﬁ (ggual(glc(fau & %ﬂr of alir'tﬂi/ ral ne P\{\ﬁﬁ%utggl | owi ng
i ncreases | n. the anount of ard ]e V\‘zf{é]rﬁqlﬁ'él&flllﬂa Grmeh ghR PR sant

i s- prol onyebtiiPrheant ddm:tmnftmfes:arrearﬁeoicafmos:id isred\Ss 108§ ds 't he

above cenﬁr&h&ﬁmggﬁg@atl&nls .preferred, for exanple, that the kaolin
turbidity defltr%gd herel nabove be not nore than 400 ng/L, and that the

above cl.oud poi N W agoemandr disrefrsealb] yompt ising tthan W r-

soluble polymer (A) is used as the above—mentloned ‘cement
dlspersant Thus, in accordance w1th the present lnventlon,
a cement comp051tlon haV1ng a hlgh water- reduc1ng capac1ty
and capable of showing a stable. amount of air entrained can.
'be obtained by using a ‘cement, admlxture comprlslng the
water soluble polymer (A) and the above-mentioned cement
addltlve Such cement addltlve also constitutes an aspect
‘of the present 1nventlon " The ratio, on ‘the SOlld welght
basis, between the cement dlspersant and compound (&) in
such cement admlxture, namely the ratio ~compound AJ/cement
: dlspersant is preferably 0.005 to 0.3, more preferably :
.0.01 to 0. 25 still more preferably 0.015 to 0. 20, most
preferably 0.02 to 0.15. |
- In the above cement admlxture, any of varlous AEV
.agents, such as of the alkyl ether-based anionic surfactant
modified r051n acid compound- based anionic surfactant,
alkylsulfonlc acid compound- based ‘anionic surfactant |
‘higher alkylcarboxyllc acid salt- based anionic . surfactant -
and modlfled alkylcarboxyllc acid compound based anlonlc
' surfactant for example Vlnsol (trademark, product of
Yamaso Kagaku} and Micro-Air (trademark, product of Master




ng/L and 5.to 60C, still nore preferably not nore than 200 ng/L and 5 to
50C, respectively. The content of the. antifoaning agent Y0BYlaich 280%f er abl y
©0.001 to 10 times, nore preferably 0.005 to 5 tinmes, still nore preferably
0.01 to 3 tines, relative to the amount of the above wat er - sol ubl e

polymer (A) on the weight basis. 30 March 2006 16 As for the nethods of
measuring the above-nenti oned kaolln fyrbidity and cl oud point, the.

foll owi ng nmethods, for instance, are. SU|tany used. That the antifoaning
agent in gueitlon has antifoam ng properties in salt water can be confirned
by the abbVéIREREI onB@Yf Banusgdt esmbingddot,i rwmrdmtduﬁeﬁu@e@uﬁ:e@ent -met hod)
The sanpl.effantif 8&nch in uare cel |, with a thickness
of 10-nmm and th turblgl?gﬁ%%gobﬁﬁagﬁﬁﬁgb dFﬁrE HTe et s°hee8ured using a
turbldlne?%PcfﬁE% a@ﬂﬂﬁBPé?ﬁoﬁuﬁbdéB NBH@@tOGJ@peadenmskbﬁherlnheases wher e

t he sanpthoaedefgpe$ 88PBHAYL 9B t o0 stirred
and, afteg @%Eagl yg englt ﬁ%%g n§§§&?§% Eﬁghggpg,gg eBGE wi thin 10
mnutes. (¢t o0 %%lﬁ? Nehe ﬁr%ﬁ%ﬂ?snePﬁB§¥a@1FaAlQHSQ@bykmeeghingqueous

edi um sobeitébeat inheagents! | 406d1 8gae0ea) watekegamgle@l%@ 50 0% by
repafed as

wei ght - agqueQuss ﬁgﬁ% gtlgf ant i f oanlng agent
nenti oned above Un %ﬁ% ?ﬁ%ﬁ %nBﬁ' aCREERE Yathingnugemest eper at ur e
at mhlchQQE¥O%HUEOU§Ummﬁqnﬁrxmaﬂwhe1mmewr@omﬁlﬁﬁﬁ ﬁd@ﬁohtls recor ded

as the clmdhdai tth'ﬂg%fg@g%e t ng.agent 'S partlcularly
restrict egf %ﬁit r?;,y l;ee an tcﬁf;seeﬁegggr%%%ngs b%ibl?”ee G‘E‘ioh‘&tt he anmount
of bubbl & |86W§fe Rmafareb| (A) hmmmfeﬁahﬂpxmmw ene

ant i foamerxgrr@gent o Boll)toarld/o(%r ,byowﬁygbe%la&gﬁ ng%rgalq)q%ag]lesrbto]t%a Whl ch

is nent1 ? el ow. ﬁﬁ i ns n i e cont
preferr e t ha % K& g0t 5&h ig“‘&&@ntpr@éf)eqﬁé?hbrﬂ)@éﬁd tof 0.H& byyal kyl ene
ant i foamﬂﬁggé@enmo(s- byredrdadly oXxyalikydene (ﬁj’gtl W@Ql@%t&g%@%e ARN]

conpri setpRew A Rt Br RELNGSE main-constituent(s bove
oxyal kyl ene 9 B2° e Compouna may be used a
.single species or a mlxture of two Or more spec1es may be

used _
_ A cement admixture comprlslng a water soluble polymer
' (A) and an antlfoamlng agent (B} in whlch said antlfoamlng
. agent (B has a kaolln turbldlty of not more than 500 mg/L-
as meaSUred in. a 1% by welght aqueous medlum solution, a- .
cloud point of not lower than 5°C as measured in a 0. 5% by
_ welght aqueous medlum solution and an antlfoamlng capacity
in salt water,'and in whlch the’ content of sald antlfoamlng
agent (B} is not more than 10 times relative to said water— '
soluble polymer (A) on the welght basis can also produce -
the effects of the presenL invention, and such cement
_ admlxture constltutes a further aspect of the present |
~ invention.
' The above cement admixture, in which a kaolin
turbldlty as measured in a 1% by welght aqueous medium
solution and a cloud point as measured in a 0.5% by weight
.aqueous solutlon satisfy the above-specified range
requirements, can show good compatlblllty between the
water-soluble polymer (A}, which is to serve as a cement

dlspersant and when prepared- in a solid matter




antifoam ng agent (B-1) is represented by the followng general formula
(5); 30 March 2006 17 (5) in the fornula, R4 and R5 are' t3WMagha0eq
different and each represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atonms, the.t R50 groups are the .sane or
different. and each represents an oxyal kyl ene group- containing 2 to

18' carbon at.ons; represents the averagi mol ar nunber of addition of the
oxyal kyl ene group(s) and is a nunber P .1.to 300,. T represents' -0,

.-C02-, ~SO4--, "~ PO4- .or -NH, mrepresents an |nt eger of 1 or 2 and
when R4 igonaehyduogen @Hfomonblyswjelglﬂtt%ﬂ%ﬂ%@néé)rrﬂﬂ (5), R&is a
hydr ogen atgn1or a _hydrocar group contalnlng carbon at ons,
pr ef er abl §721£8aB3NIHAPENS, r&BPyg4Wﬁ)3mynlfQﬁNIqqqﬁﬂﬁﬁwﬂﬁﬁwwwbly 6 to

22, especsallhy1pneéﬁdabh§6w8cbﬁ.staﬁ% amshrﬁrf@&r A Fokh 18- carbon at ons.

AnDng t he, ar, ranched aIkyI and al kenyl
groups aré %gg%?%gﬁggf§spreE§PPE m&ﬁ%ﬁﬁ Ligmer gawl atidheutn t he’
oxyalkyIeﬁ%PgI@DpOEEOflBhadeqUafehmlﬁgtagk&x @W@heM@Qbys%Q&@dBfO&Dﬁe

pr ef er abt e referably conposed of
| Yrélofged p 51(-'{(?3 o5 Eifie. ér(ene g%ﬁp?%? g%ﬂ‘ﬂ%ﬁlﬂ. ng 3 to. 18

an oxyethyl ene “grou an oxya
car bon aﬂﬁﬁ%Per%%?ﬁlh%l%@lV @ab¢§rabtyceﬁ affexyévhylyerehipiaup(s) 'and an

oxyal kyl ener BEouPiAS)c 0N API dgad: L oxB1ifar QBHd?E;BHECOH SboRLELEEAD! Y Of

an oxyet e, an_oxyal kyl ene group(s aining
car bon at%rh‘gri ]g %%')’Ea%%mp‘?%t%%ﬁ‘%t y BY ROy helsata ¥ortms esul ting from
addi tion mtimmnm@;ﬂﬂ@i@m@x@ﬁt SREELES. ;d:nlé hReRRESERALt the

speC|f|ca£ ene groups in.the form

%ﬁ%?qg 0 @dmtlon(ﬁ t he al

resultlng ron1 ot ¥V&Pcﬁq9ﬁﬁ%§a??9f%% S%i?ﬂéagﬁe%feénselected
from arroriglcl:;t@mn:ler\eirm%m:e oqyaopyd eswel oksdeis bmhlyéﬁﬂ@rom denestyrene oxide
and the lidkg dnie Al d1a ] AMRIAIdLEAN, Bl ek 20d) Lhon. or

al ternating addltlon tance cases-
oxyal ky| &N thGTaes espatd eé’s téxee QQﬂRﬂHﬂ"ede nthe m%f@atmm&g@nt (3)

is within the above- SPEleled range, 1t becomes pOSSlble
.:for the antlfoamlng agent (B) to fully produce its effects:
='When the content of the antlfoamlng agent (B) exceeds the
above range, the antlfoamlng effect is lost and the. alr—'
‘entralnlng effect is conversely produced- These produce
synergistic effects and make it p0551ble for the above |
cement admlxture to have a hlgh water reducing capac1ty and
malntaln a stable amount of air entrained without allow1ng
increases in. the amount of air even when the time of
kneading is prolonged in the production of cement
comp051tlons ', | )

As regards the above cement admlxture, 1t is
_preferred for example, that the kaolln turbidity defined
_herelnabove be not more than 400 mg/L, and that the above
- cloud point be 5 to 80°C, more preferably not more. than 300
mg/L and 5. to 60°C, s$till more preferably not more than 200
mg/T. and 5 to 50°C, respectiveiy-‘ The content of the-
antifoaming agent (B) is preferably 0.001 to 10 times, more
preferably 0.005 to 5 times, still mofe preferably 0.01 to
3 times, relative to the amount of the above water—-soluble
polymer (AJ on the weight baSlS '




the addition, it -is . preferred that the group R6- in '"the general
formula (5) be bound to an.oxyethyl ene bl ock which in tud®Mechgl¥d to a
bl ock of oxyal kyl ene groups containing 3-or,nore carbon atons. As exanpl es
of such oxyal kylene antifoam ng agent (B-1), there may be nentioned the
foll ow ng species, and these may be used singly or two or nore of, them
may be used conbinedly. (Poly) oxyethyjené (pol y) oxypr opyl ene . adducts
derived - fron1nonohydr|c or di hydric alcohols containing 1 to 30- carbon
atons; polyoxyal kyl ‘ enes. such. as--(poly) oxyethylene (poly)oxypropyl ene
adduct s: (pal yRexyarkyhenmeshkds efhmesssuéhgashdi ebbykemengliyeela hept yl

th t | tyl .eth
Sol s(r) Xyg?iézlegﬁg Egkgggl@y‘%&hdgtﬁg%depﬁh%ﬂﬁgEF&F’)E ie['l%w1px fethodd,

oxyet hyl eh®F ok)p 6B9Penér§d§HéF§bé¥rU$@d-frﬁhatht@@eane1ﬁ@hmlegcontaln|ng

12 to 14 s@ehoniat qwstlbﬁow)sozsﬁelk&gﬁﬂﬁg(Ekslsiéle}:%&)éls ?khgraits%% eq:s
pol yoxypr ene nonyl phenyl et

_ opyl ene tger and yoxyet

acet yl ene” %%hB?sC$B§ﬁ¥PFﬁ YrBH?aﬂg?Y?oﬁenEéP9ﬁﬁrﬁ?éﬂﬁ@ﬁ 6£5&n aIkerne

gXIde(S) (e ol bm a?ebyHEﬂg méhﬁ@h@%eﬁUCﬁeﬂﬁod} ‘ ’ 25 d
4,7,9-tetra ne- 4 jo exyne-2,5-diol or

3- nethyl-l-bu?§ﬁ2¥3 %mgfg{ﬁ%n§3%§§Eﬂ$@I%%%n?btlﬁ %%?ﬂe%sf%r SUHATES

di et hyl eréegl ywth od eblt bckmes 2t dif | Eheng| ycal thé st&ﬁbﬁrﬂjaty (pabyin

oxyal kyl.engseor n or bi tan

nmonol aur at e aﬁ%téﬁ. $€¢£y ﬁ§lené§%$%?t%%f$?lol %ﬁ{&?% y% g&ﬁ | kyl ene

al kyl (ar ﬁc)rFé?t’??e‘ifl%fﬂlfﬁ%g H%O%Qjcftla@d@mmm pd]ry@ewﬁa)pmemm et hy|

et her SU|§aitgﬂ.éalﬁﬂ1 okB N HYERINY £ dadecy) a@%ﬂ ﬁﬁ{ isujfate;

(poI oxyet

(pol y) oxyal ho hates such as ene stearyl
phosphat & %nﬁﬁ§xffﬁﬁfy) KVf ¢ medsurement
pol yoxyetﬂwlcamhaaﬁ yhﬂ:mwna:h:l?r af(Bl’nﬂ&dJL&Ssthe above antl foamin. g agent (B)

anong 30(@1 §Q9§H%%F§§h alk%be%EFﬂntlfoanlng agents (B—l) represent ed

by t he bove genera or Tl ose represented by the
(1) 0.5% by welght aqueous medium solution of the

.antifoaming agent is prepared. :
(2} The 0. 59 by welght aqueous medlum solutlon of the
antlfoamlng agent as prepared as mentioned above under (l)
1s heated on a water bath, ‘and the temperature at which the
aqueous medlum solution beglns to become cloudy 15 recorded
as the cloud point.

The above antlfoamlng agent - (B) is not partlcularly
restricted but may be any of those compounds capable of
reduc1ng the amount of bubbles in agueous solutions.
Preferably, however, the oxyalkylene antlfoamlng agent (B~

' 1} and/or oxyalkylene antifoaming agent (B-2} which is
_mentioned_below;_for instance, is to be contained. In this
case, it is preferred that the antifoaming agent (B) be
composed of the oxyalkylene ‘antifoaming agent (B-1) and/or
oxyalkylene antifoaming agent (B-2) -or eomprise onerf both
of these as main constituent(s)“_ The above oxyalkylehe
antifoaming agent (B-1) is represented by the following
general formula (5); . '




.follow ng general formula (6); R70-[ (C2H40)k (00)j -Hin the formula, -R
represents a hydrogen atomor a hydrocarbon group cont ai rﬁOrMaIEhtZ@O@O
carbon atons, R80 represents an oxyal kyl ene group containing 3 to 18
carbon atonms, r and s each represents the average nol ar nunber - of

addition and.r and s preferably satisfy the relations 0.2 < r/(r + s) <
0.8 and 2 <r + s.< 300 In the general_ formula (6), R7 is a hydrogen atom
or a hydrocarbon group containing I :+% 30 carbon atons, preferably 2 to
30, nore preferabl y 4 to 30, :still nore preferably 6 to 22, " especially
preferably-8 to 22,' nost-prefer abI y 10 to 18 carbon atons.. Anong the

hydr ocar bon Qups 3l ght or branched al kyl and al kenyl groups are
particul arl yng r%teR er of carbBh atons i n the oxyal kyl ene
group R80 is:: adequately l'J‘»"preferably 2 to 8, nore. preferably 2 to

4. Further, et HAO) r/ (R8O s- is conposed of an oxyethyl ene
groug(s) éﬁdkgﬁ gg%ﬁ}lﬁ??e}(}'rgzar&?éﬁ)(a%e éﬁ%ﬁaﬁ#ﬁll%@% qngfﬁ@%bifma?gns Y

particul acshyh pepiesahty of hearey¥at afbﬁn@rg@owe%bca%oﬁngq yig) kyl e{lﬁ |
an_oxyet hyl ene

b t bl
roup(s) SPALENRLRILT\bP cdn 57 BhRr e EoBEnt B figRal: aratiear B Sk6he. In
this casesamheonodefﬁere(xﬁz&hﬂ@)eaéh(RBp)ceSenInas aa bayalkgdehei @gohpom
addi t1 on o £40n Phq B! €03 KYLENGHRXE A nSPoE! %aglrkgﬁg@s RLESEDL A

speci ficatl on, on O he “ox groups PH% he form
resul ti ng}“‘ﬂ% pyEbe T onf ' afdiwbomro fiotke axxylléméeom deogpéeﬂesnsleuect ed

from anong eidayenes oxi €e., 300Pr'ﬁ>pﬁ’é§f'@s@fitge+ob‘“ yegne axdle, sipy,ene
'oxi de and 't like may be any of the random addifion, bl ock agddition, or

al t er nat i Mg AT ¢ i Bt SROFS st HHecin F90eRoRs hheF e2 t a3 or when Mar ot 2006
nore oxy.a Kyy@negen capospaci £s 1) t 1irs tieeffmatt iridie: group rY( @k be

boundtoa s | ene 20 ar nvol-ved in the addjition IO iLp the
gener al forn’ﬁcﬁ% &%I%(ocif(c’ T e }hyciru?% D oehAUP Conéalnmg R & 30 00

carbon atoms, preferably 2 to 30, more preferably 4 to 30,
.“stlll nore preferably 6 to 22, especially preferably 8 to
22, most preferably 10 to 18" carbon atoms, Among the
~hydrocarbon groups, straight or branched alkyl and dlkényl
. groups are partlcularly preférred The number of. carbon :
atons 1n the oxyalkylene group R°0 15 adequately 2 to 18,
preferably 2 to 8, more preferably 2 to 4. Further, the
morety —(R%0) ¢~ 15 preferably composed of an oxyethylene
group (s) and an oxyalkylene group(s) cpntalnlng 3 to 18
carbon atoms, particqlérly preferably of an oxyethylene
group {s) ‘and an oxyalkylene group(s) Containing 3 to 8

" carbon atqms,ﬁmost'preferably of an oxyethylene grdﬁp(s)
rand an oxyalkylené groupts)'conraining 3 to 4 carbon étoms.
In this case, the moiety —(R’0) ¢~ has a form resulting from

'haddition of two or mdré‘alﬁylene oxide species. In the

. present specificatidn, the mode of additlon of the
oxyalkylene groups in the form resultlng from addition of
two or more alkylene oxide species selected from among
éthYléne oxide, propylene oxide, butylene oxide, styrene
oxide ‘and the like may be any of the random addition, block.
addition, or alternating addition, for.ihstance. In cases

where two or more oxyalkylene group species are involved in -




to a block of oxyal kyl ene groups containing 3 or nore carbon atons,

exanpl es of such oxyal kyl ene antifoam ng agent, there naﬁ B@mﬁQRQWBned t he
foll owi ng species, and these nay be used singly or two or nore of them nmay
be' used conbinedly: ABA bl ock type ones such as pol yoxyet hyl ene- -

pol yoxypr opyl ene- pol yoxyet hyl ene, pol yoxypropyl ene- - -

pol yoxyet hyl ene- pol . yoxypr opyl ene and p@lyoxyethylene -T- : :

pol yoxybut yl ene- pol yoxyet hyl ene; pol yoxyet hyl ene polyoxypropyie ne.
adducts derived fromstraight or branched al kyl or other al cohol s o
cont ai ni n§h¢ add3bieanr bdh aSODSefASrEHetabavéha apfols Rthéne timy be -

rent § onedggpeal EgEgdh 2l ¢990bs BUERGRE LI\ AEARAlon i Al i il conol

3-nmet hyl --3-buten-I-01 t hyl - 2---but en-
sat ur at eddB8| FPRat e %P%%ﬂot@ asbéﬁcﬁsofbgﬁyﬁhﬂqumaﬂgﬁﬂﬂps octanol , - l'auryl

al cohol auﬁtewtnga@c.gmho,a@dcﬁ%ﬁyttaheohohs 2x9RBLEs 8lkcahehs such as
ben"zyl . al coho and so forth. Pol yoxyet ﬁlene- pol yoxypr opyl ene adduct s

derived f?%ﬁ?nge?@%ta%Flﬁﬁ%m%%%dagﬁPRyKBa dohbPSIEoMEY Mengieg iignzg
- carbon' at bive aaLl ek ag ghte Ol e by aacfiedhbsghpbyabeoheks sami@iiiolg tid to 14

carbon at eferred anong these. For’' the above oxyal kyl ene -
antlfoantﬁgsage%t %EFHSm %9%&@%g%?%ﬁ GRTPIBaHTHg capacity, prevent. the

increase in theﬂkﬂmmﬂxy&ﬁhymeneﬂnwkgrmeprbhylhaepaduongeddetuned
of - Knead At il d iy L 0IUSE 1011 f - LETRILOAOTROSLLERR R0 NEKe p certain

| evel of - hydr I'cl.ty agai nst” wat er that ‘t'he
mol ar nurffSTPE aleiitd dPlofornadiietrnedxidel aad the values r and s be

approprlat;ﬁiyy)bﬁtmgﬁteﬂ@t %65%1&%;5 [chdi ga@uepgse; it is preferred

that the %‘ t|on q@ét f%t be satisfied. Wen r/ (r + 's)
exceeds B9 Rateng %FY&X N2t #F 0dHE Y 36nRRAENC2H06 21
agent dedr@aae'ls ethaien pdl(yroxyesjhyJSeknet esbephadtRe?, ptaEyoagrpuapyméneld r
entrai neq, S a neadj ong oduct i on
of cenent L{c |dnzjOl é}(?%g}gtenedéjc?e‘é e%p‘??tgt'ﬁ%n%t?eﬁgeﬁig?xginent
' conposnuaﬁhﬁr: Mmdaquﬁtﬁmﬂﬁqp e raheidon gddusts/gerivedl ﬁr@m? shoul d '

hlgher alcohols containing 12 to 14 carben atoms;
(poly)oxyalkylene {alkyl)aryl ethers such as

" polyoxypropylenerphenyl ether and polyoxyethylene
'honylphenyl ether; acetylene ethers'resultiﬁg from addition
pqumerization of an alkylene oxide(s}_ohte an acetylene 7
alcohol such as 2,4,7,9-tetramethyl-5-decyne-4,7-diol, 2,5-
dimethyl-3-hexyne-2, 5-diol or 3~methyi—1—butyne—3—ol. |

(Poly)oxyalkylene fatty acid esters such as

diethylene glycol oleete and ethylene glycol distearate;
‘(poly}oxyalkylenesorbltan fatty acid esters such as’
polyoxyethylenesorbltan monolaurate and

' polyoxyethylenesorbltan trloleate,_(Poly)oxyalkylene
alkyl(aryl) ether'sulﬁate-selts such as sodium

 polyoxypropylene methyl ether sulfate and sodium
polyoxyethylene dodecylphenfl ether sulfate;
(poly)oxyalkylene alkyl phosphates such as ‘
{poly) oxyethylene stearyl phosphate, and
(poly)oxyalkylenealkylamines such as
polyoxyethylenelaurylamlne

Preferred ‘as the above antlfoamlng agent (B) among




. be. satisfied, still nore preferably 0.35 <r/.(r +s) <O0.7. Preferably,
the value (r + s) satisfies the relation 2 < (r+ s) < 300.30Wfagh 206+ s) is
2 or less, the anount of air entrained increases as the tinme of kneading
IS prolonged in. the production of cenent conpositions, leading in
decreases in the strength of cenent 'conpositio' ns. Wen (r. s) is. 300
or greater,.the effect as an antifoanifyig agent decreases. Mre preferably,
the relation 5 < (r + s) <_ 200 -should be satisfied, still nore preferably
5 < (r + s% <- 100, further nore preferably 5 < (r ¥ s) < 50,

partl cul akhg. oxroaékeﬂ.abbyaﬁtzf@aming) agegtéorenrms;t r@‘p@fe@éﬁbé(ﬂ bg:OtEe(r + S)

< Fubber qehabatneosuakybeng anti oA ng agent (Br L), to have high

antrfoanrng capaci t 2’ i ficreaseé entrai ned
with the .prblotiyed geaerei kaemdiag (bh;t he productron of cement ‘
conpositions and -have a certain level of hydrophilicity against water at

20C, it. efe Eﬂ?& Hﬁggr in the. general -formula (5) or R
in the gener [&&e dpﬁ E‘ﬂﬂ 30 car K& ~atons, nore preferably 4
to 30', still nore prefera 'y 6 to 22, nost preferably 8 to 22 carbon

atons. T ecr s of rocarbon gro is preferably an al kenyl group
or a strgﬁbh F %‘h%?‘r’elc}%al ﬁ‘ﬁ%’gﬁ“a(ﬂqcﬁe% & he present

i nventi orhyctrrmdmmrre gmﬁpfmmcﬁgnag@nl t(cB)3(pr<eéleE5@bla{t&@grer3@es an

oxyal kyl havi drocar bon cont ai ni ng
1to 30 ?ﬁﬁéﬁ%ﬂ%ﬂ%ﬁ& ene oXi de c‘%oaﬁ%r?yrb gi olf98r aﬁ?p’?gapet hyl ene
group(s) Z&rvErsan l‘o@bﬂ I@Iférfél Ig&mﬁf(esjta:dlﬁearamengig% to 18- camben: ations and
at | east zoRA thidd QGRN a8 i Lher JliaGH! ar té]‘:%f 99 e Oé’éézﬁﬂl % 1< oAl ‘%‘ A

Mar ch 2006 22 oirde chai n sat’i sfyi ng the r 15t ons < 0.8
and 2 < 300 -Fr dted ¢ Hatt & is 30 nﬁnaﬁhﬁugbeﬁraéf addrtron of

ethylenef@xmﬂ&aaﬂ@)v mé EheanﬁyafoaéﬂbﬁtoﬁfoﬁdglByaﬂoegrﬁbﬁy§§8§ oxi de
t ons. The ahove oxyalkylene antlfoanlng

gggaﬁl?h?% tgégan ﬁgﬁ%? g%a¥ Ry &P Rav Pig - e tle n&Peé@PaFor?hereof a
hydrocar§§ﬁfgrebéycdntw F0ng stitld &@reapbeﬁeah@a@'6amo 22,
espe01ally preferably 8 to 22 most preferably 10 to 18
carbon atoms.. Among the hydrocarbon groups, stralght or .
branched alkyl and alkenyl groups are. partlcularly
preferred. .The number of carbon atoms in the oxyalkylene
‘group Rpo‘is_adeqoately 3 to 18, preferably 2 to 8, more.
preferably 2 to 4. FurtherQ the moiety —(CﬂhO)r/(R%H;— is
composed of an oxyethylene group (s) and an oxyalkylene
group {s) contalnlng 3 to 18 carbon atoms, partlcularly
'preferably of an oxyethylene group(s) and an oxyalkylene
qroup(s) containing 3 to 8 carbon atoms, most preferably of
an oxyethylene group (s} and an oxyalkylene group(s)
contalnlng 3 to 4 carbon atoms In this case, the m01ety -
(Cﬁho)r/(R%ns— has a form resultlng from addltlon of two
or more alkylene ox1de species. In the present
spec1f1catlon, the mode of addition of the oxyalkylene _
groups in the form resulting from addition of two or more
alkylene oxide species selected from among ethylene oxide,
3propylene oxide, butylene ox1de, styrene oxide and the llke
may be any of the random addition, block addition, or

alternating addition, for instance. In cases where two or.




al kyl ene oxi de chain conposed of.an oxyethyl ene group(s) and an
oxyal kyl ene group(s)'co-ntaining 3 to 18 carbon atons .and0varch2806 one
nitrogen atom W th said .alkylene oxide .chain satisfylng t he
relations-0.2 < u/(u.a- v) <0.8 and 2 < (u + v) < 300 where u is the
nmol ar nunber of addition of ethylene oxide and v is the nolar nunber of
addition of. the. .alkylene oxide cont giyning 3 or nore carbon-atons. It is
characteri zed by haV|ng a nitrogen aton(s)..in, the mol ecul ar, - and t he
nitrogen atom may beé' neutralized with an aci di c. substance, for exanpl e
an' iOI nor gawire @odiyd.1 ks easyrdupdragdy iasd Caasi%wawédjrim tlﬂ@ie_d:(ljcglrti[&ri,ri c
aci or ;an. ac S aceti Ci opioni-c.a or,
(neth)aé?y c%%%ﬁ? 45 d(ﬁaﬁtﬂﬁﬁftqﬁ9WR£§3--§81G§Feg 8F§ﬁer%bfﬂyl§uch as a
polycarbdﬁylb@ @mwmmwmbﬁws@xﬂﬁhhniﬂqanblomﬁtWhIdkeHntmngeme4hmumdn|ng
oxyal kyl gpe,aph e ol i.d. wat er - sol ubl e
&8 Bl'ofc(ka@ffgr % 2 le%% ﬁro@s oq{ta%q{lq}ﬁ;)gj |G 48y )

pol ymer may be in a thereot are .
neutral|@éﬁbﬂﬁtﬁtémﬁonoﬂﬁl@ﬁﬁmné?alOfsﬂuhhagxyadkuﬁﬁoﬁ ‘ahtifpemingr a

di val entg hal $HER eAaGAke &h@htllo%cpfth@'wﬂl%w}}ngpfsii %%'%a however, the
po--cha o lic acid water-soluble polynmer iIs end eg orn1haV|ng

unneutra mPVe ecHPEEX FLGLIURE. tMWeNItWQEﬁaﬁékth§@l@Bwebﬁopvcékboxyllc
acid polyﬁnblhadayg free carboxyl groups is blended with the

‘nitrogen-conta | ene ~antifoann ent the free carboxyl
groups in the‘A%%Pgt go§¥¥?c°38FdSB8Lyﬁ§rpgaV XHEEE aﬁhged with the
ggt;ogenpglmmxyngghglgnyagbyyengeahyﬂénanlpggags@prbﬁylknae 30 ?ﬁrchtZOOG
orm e storage
Stabi || 1o iU Sy e Enr Lk b Ty 00y HEbbka ek oH8' B0 Ly BRVBLESIPRES f "Tre
oxyalkyH%h%Y%%Y wbuhenRg- agémpxystayleaﬁd pollyeaybshyleneaci-d wat er - - sol ubl e

pol yrer aepmpy@pyleg@ogddﬁatg h&éf@{f@d wheR Ehkgl?ﬁsubklﬁga%seg i.s added
rtar oI concre an exch ange ’

to a eg%%% 05|t|o ﬁ
reacti orf FV%En 0?8 5 %ﬂﬂ PFRénEat|5ﬁs BCEﬁFPPHga PRScenent and
t he antlfoan1ngsagemtabmmerebgoma@s abthéfeamhpgbageshtisneel eased to

eXPI 55 o 8 A0 LORTE DAOPY OPELLE €5 91 USTa OXa) kvl gD, 0t foar ng agent
(B—-2) ere roned anttfoa ng agen S/ represented by -

' alcohol —methyl-3- buten l ol, 3-methyl-Z-buten—1- ol and '

. 2—methyl 3-buten-2-0l; saturated allphatlc alcohols such as

: bqtanol ‘pentanol, octanol, lauryl alcohol, myrlstyl
alcchol andrstearyl alcohol; aromatic alcqhols such_as
benzyl alcohol; and so forth._‘PolYoxyethylenee‘ '

. polyokypropylene adducts derived from.straight or branched
alkyl alcohols Containing 8 to 22 carbon'atoms and'straight
or branched hlgher alcohols containing 12 to 14 carbon
atoms are preferred among these.

For the above oxyalkylene antlfoamlng agent (B-1) to-“
have hlgh antifoaming capacity, prevent the increase in the
amount of air entrained with the prolonged time of kneading
in the productlon of cement compositions and have a certain
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 apprepriately balanced
between them. For this purpose, it is preferred'that,the
relation 0.2 < r/{r + s) < 0.8 be satisfied. When r/(r +
5) exXceeds 0.8, the effect as an oxyalkylene antifoaming




the.follow ng general formula (11); C Cl112CH20) 1/(R240)V j] R25 N C (CH20
20) , 2/ (R260) 2x2 R27 C (cH2cH20). 13/ (R2%0) 131gs 29 ~- R30Mﬁrchﬁ@06 ormul a,
R24, R26 and R28 are the sane or different ..and each represents an
oxyal kyl ene group containing 3 to 18 carbon atons, R25, R27 and R 29 are
the sane or different and each represents a hydrogen atom or a hydrocarbon
.group containing 1 to 30 carbon ato -, Ul, u2 and u3 each represents the
average nol ar nunber of addition of ethylene oxide, vl, v2 and v3 each
represents the average nolar number . of addition of an al kyl ene oxi de.

cont ai ni meamrdermf@%bowmhorfwxpm\s)dq% tihads thﬁaﬁetbaz) 0El§eu = ui + u2
+ u3, v.=_vl: < 300 are east. one In the +-v2 + g <u/ (u-.+
v) < 0. 8a§}?dmf 9%[?11? esrati]?asjfr} 1%re§<§e%nﬂsx§h%atﬁmfas KPeidaﬂ‘El at  xl,
x2 and x3§ prblaatymde 1gerterealpﬁcn:hmﬂxam( dflce}me:REScompBQ'ftaﬁdsR 29 are the
sanme or |ff I g t. a re nts gep atomopr _a.h dr car bon

o oup cort Ayt L Faeba O YR e - AHEERTEE ERERR oPut} hEftes
strai ght P@rrebmmﬂﬁe@hdlykylthegrmmmt%mmgrmro+39) cér@o’h shanbd benzene

ring 30 r tyal ]{g@; con car bon
at ons, m%u%%tég’%ﬁ %éﬁk;%dg%e? ﬂaﬁ% Io%pi 9 ﬁ ﬁeny?39
subst i t uF&EE LERERHY - &?IPG Yaghehyie tal erﬁﬂtlgﬁrm t3a¢h$¢1§0f122t% B0 ‘car bon

ag ons; andsal I<yr.mlo grenps ¢enr+aspl 15_19222I 8r3Qe6al, bQ'Pleata@dEﬁJnt?/\y&ﬁnSx)ﬂr, xg or 0

X is gen atomis ferred a en X X2 or, X3 is

a strai gﬁfl%r(#nﬁgaﬁgﬁgﬁaéﬁfylas aitgfhe 6’&1) B‘?"frf’dﬁélg erRAonged timyj ght

-or br anthedpabldwnyllogr olfip cemehdi mon@oklttﬁio&?& Cairdxﬁm&j OiYB daca:epar@fer red,

-a. S”ahﬁ Eh IEQ@ Iﬁﬁd al ﬁé{ne st E:%'m ltoLr bra hed al Iiem{l .or strai ght
e 20>

or. branc g OU contal nin ‘car Ol’l 6{'[ onms re
preferreaoo Qﬁdggeater, the effect as an antlfoamlng agent ’

decreases More preferably, the relatlon 5 < (r + s} < 200

should be satlsfled still more preferably 5 < (r + 8) <,

100, further more preferably 5 < (r +. s} < 50, partlcularly[:
'preferably 5 < (r + 38) < 40 most preferably 10 < (r + 5} <
- 40. o , . _ : : :
' Further, for the oxyalkylene antlfoamlng agent (B- 1)
to have high’ antlfoamlng capacity, prevent the lncrease in
the amount. of air entralned with the prolonged tlme of
kneadlng in the production of cement comp051tlons and have -
a certain level of hydroph111c1ty against water at 20°C, it
1s preferred that the group R® in the general formula (5)

or R’ in the general formula (6) contaln 1 to 30 carbon
atomns, more preferably 4 to BQ? still more preferably 6 to
22, most preferably 8 to 22 carbon atoms The 5pec1es of
the hydrocarbon group is preferably an alkenyl group or a
Stralght or branched alkyl group.

In the practlce of the present invention, ‘the above
‘antifoaming agent (B) preferably comprises an oxyalkylene
antifoamingfagent {B-2} having a hydrocarbon group
"containing 1 to 30 carbon atoms, an alkylene oxide chain
oomposed of_an oxyethYlene group(s) and an_oxyalkylene

- group (s) containing 3 to 18 oarbon atoms and at least one

nitrogen atom ih.the molecular thereof, with said alkylene




straight or. branched al kyl, strai ght or branched. al kenyl or straight
or-branched al kynyl group containing' 6 to 22 carbon atons30 Maich 2g0&f er abl y
8 to 22 carbon atons, is still nore preferred. Anong these, straight or
branched. al kyl groups are preferred. Suitable a's R240,, ,R260 and R2a0
are oxyal kyl ene groups containing 3 to 18 carbon atons, .pr¢ ef erably 3.t0'8
carbon atons, nore preferably 3 to 4 garbon atons. The m)de of addition of
t he oxyethyl ene .group (s) and oxyal kyl ene -grooups R240, R260 and R280. may
be any of the random additionl bl ock addition or alternating addition, for
i nst ance. O¥ e aslesi wirriel 3 i wy - thor ece loatyiadtky | @ grwﬂps are) iavolyed in

the addition.2i¢ | + prefer{gs [;Ml&é}iaeﬁ;’?en@?; tllfg g%gmn t he

general fornula (11) be bound to an oxy e group in turn

be bound %% 2dbioka of ahiialeng ancdy cups v clmti‘mmlrmgl& onumipze.o€ar bon
atonms. | mddie: 80V gangfaind Amda. c!ojfﬂt)alﬁﬂif‘g Y &1 AG6, 0! @ty fyber u of

addi ti on of oxyethyl ene groups-and the-molar ~ hunmber v of addition of
oxyal kyl &@Wpups containing 3 to. 18 carbon atons preferably satisfy the
rel ati ons 0.2 <The (aubove ‘o){ﬁlﬂcyaeax@da&tif()lémin\g) age3d0, (gonje oy efgrably 5 <

(u + til rmre eferably further -
pr ef erabl v téq‘% %n gegtl VLG 1T &?‘f’ngﬁﬂﬁr‘:é‘\fié’rl ]EXF W Ju + v) < 80,
parti cul mqrqﬂeeﬁl@mabﬂr}oubo C()I‘l(tlallﬁl\n)g’ k. 50O. BQOdH&t@m %QﬁﬁrsThearproportl on of
t he nol ar. 0 xrd ative 10 e total

2 IYTRETe %§§Be g gg.%oﬁ os %E ?g preﬁ%réﬁ”&

mol ar nunber (u+ itio satisfies
“the rel &i%R10oxyaliylgne @)roapdS)SCOﬂtaenpnef ér é:l@l 980 cianbcun/ (akoms V)

<07, stikd atonecptebatalliy :q3h ik, (Hlfhv)safdo alkekeriadespect i c
exarrpl es %e et h IeEe oxi de- ang 'ene oxi. ucts erived from

primary :&nitnds SAhaFiHgnd §P?ar‘f§|1rt’=‘téf’n6r Qu‘l@héduél(léyl1L gﬁofrpoc@nta&rdnﬁng 1,to
30 .car box armm;vor <saoondheycani nesthavindatwaurBeal ogr ad@hﬁ:fl%heﬂtf al kyl

Oy Db e cneyaiageabd, LRt ikhatharar hohbRE YFaR8Ruath by RBY oM "
(di)oct yﬁéﬂﬁ/ﬂ\@ne( ék}ﬁonybahﬂmemgdﬁ) decybaai qe;:bo(lda):dmdecyt anise, .
(dl)tetréﬁﬁ%ﬁb@@kﬂﬁed(gy)Hﬁ@iﬁeegyhﬂﬂ}agen atom{s} in the molecular,‘
-and the nltrogen atom may be neutralized w1th an ac1d1c :
substance, for example an 1norgan1c acid, such as
: hydrochlorlc ac1d_ sulfuric acid or nitric acid, or an-
orgenic,acid such as acetic acid 'propionicracid'or
. (meth)acrylic acid In blendlng the water~501uble polymer
(AJ such as a polycarboxyllc acid water—soluble polymer
1w1th the nltrogen containing oxyalkylene antlfoamlng agent
(B 2}, the polycarboxyllc ac1d watexr- soluble polymer may be ‘
" in a form in which all carboxyl groups_thereof are - .
‘neutralized with a monovalent metal, such as sodium or
;1ithium, or a divalent metal such as calcium, iron or
"alumihum. Preferably, however, the polycarboxyllc acid
' water-soluble polymer is blended in a form hav1ng
unneutralized, free carboxyl groups. When the water— .
soluble polycarboxyllc acid polymer having free carboxyl
groups is blended with the nltrogenmcontalnlng oxyalkylene
antlfoamlng agent {(B-2), the free carboxyl groups in the
polycarboxylic acid polymer are neutralized with the
nitrogen atom in the oxyalkylehe antifoaming agent (B-2) to




(di) hexadecyl am ne, (di) heptadecylamne, ' (di) octadecyl ami ne,

(di ) ndnadecyl ani ne and (di)icosyl am ne; mi xtures of prlnaﬁ@Pﬂaﬁhﬁ@%ShaV|ng
a straight-or branched al kyl group containing 1 to 30 carbon atons but
differing in alkyl group species, for exanple coconut oil fatty
acid-derived primary amines, oleic acid-derived primary am nes, soybean
oil fatty acid- derived primry amines, beef tallow fatty acid- derlved
primary am nes and hardened beef taII@W fatty acid-derived- prinmary am nes;
m xt ures of secondary am nes  having stralght or branched al kyl -groups

cont ai ni t ar ons_ but ering in al ky] group.species, for
exanpl e rlg)o%%nftg’%ufc f@?‘%‘reﬁ ?deéfjll\/"ce13 Is nﬂe =i n’é@gr%‘f‘g‘? c‘/PnC%

-aci d- derfihed Lugar] a?‘uyalamwes o oypeEuoinediai ys@hitdiorderd & echesecondar y

am nes, Q&_%fu:ﬁtalﬂdcf)‘%lfé}{& Yo £ 1gks gﬁé{g ]_Se%{l%q?{]yfoaa%nnggf agagegbthgggi?}ed beef

tallow fatty aci derived Sseco m nes; pri am nes
having a: FATRPEON Qi # i “éﬁff(ﬁfaﬁctllgfrlcﬂjﬂ(@)ymtkaaqnm@ 8retry 30

car bon atgmm smmtaerneeeyl wheal l&ﬁhﬁh%@%hitﬁﬁgnl’)ﬁ@hhyl 5 added to
. napht hyt -or “an aIEenyI

(al kyl )phen substl t uted phenyl
group cont’ gyr? PR t:S‘(?rEar‘c‘d}c/'Fn1 é’tsoﬁﬁjla?arar?ralqw}ﬂllefgﬂno@ﬁl combangeng 2 to
30 30 Nan:ehczcee 26 cparsh G tale@i Ca0iotid Res! danieved tild® RRlerAalKy! ene

gl ycol s -Bavid h rb r ont ai ni_ ng car bon atons, an,

oxyet hyl ene %%3316( Bé)qll a%%ggfoﬁgvpgné’ (”@)eré’%ﬁft %hﬁl hg 3 to 18 carbon

atons byaesadensiiog @fgentt He tredeasald hx;vdeapylesgr dtrp Taﬁtalfoa&ﬁfhlgo group; as
OroUp conrarmr Bt 1 ot g el PR BRI SREL R A o8l e an

~ oxyal kyl Eh@rﬁr B‘gﬁ ps) m@Ei‘l’f?tlaifllﬁ~iiinQntaf@@l’lﬂlasiicarzﬂmiﬁSatafem‘elagen«t:edvem’s| on of the

t er m nal thydroxybwghgugeheran &BVRAQ19" Q!ﬂﬁ?é :As conpounds having a . -

hydr ocar bon -gr oup contalnlng 1 to 30 carbon atons, an oxyethyl ene group

(s) and an. Kk group(s) cgntaining 3 to 18 carbon atomns in the
[éﬁgfﬁﬁﬂzé} [J)er"rii#;e nitrogen atons, which serve as the
I

- nol ecul ar
above oxya | ene ant’i f oam ng agent (B-2), there-nmay be menti oned et hyl ene
oxi de- Ca_1 a't-t{)iCéfgé)ngﬁ)lig/(R 0)v2]x2—-R‘* : (L1)

[ (cngcﬂzo) w3/ (R¥0) 41, -—R29

in the formula, R?‘, R and R?® are the same or different
and each represents an oxyalkylene group contalnlng 3 to 18
carbon atoms, R?®, R?’ and R? are the same or dlfferent and
each - represents a hydrogen atom or a hydrocarbon group
contalnlng 1 to 30 carbon atoms, ul, uv2 and u3. each
represents the average molar number of addltlon of ethylene
oxide, vl,'v2 and v3 each represents the average molar B
number of addition of an alkylene oxide contalnlng 3 or
more carbon atoms, ‘provided that the relations u = ul + u2
f u3d, v = vl + v2 + v3, 0.2 < uf/{u-+ v} < 0.8 and é < (u +

V) < 300 are satisfied, x1, x2 and x3 each is 0 or 1 and at
least one of x1, x2 and x3 is 1. | | '

In the above general formﬁla (11}), R%, rR?’ end R*? are
the same or different and each represents a hydrogen atom
or a hydrocarbon group contalnlng 1 to 30 carbon atoms.

The hydroearbon group includes stralght or branched alkyl

groups containing 1 to 30 carbon atoms; benzene ring-




adducts derived from am de am nes obtai ned by dehydrati on condensati on of

- pol yal kyl enepol yani nes; such as et hyl enedi am ne, propyl enédiMaich@006
di et hyl enetriam'ne, triethyi-enetetran ne, dipropylenetriamne and
t et rapropyl enepentanine, with fatty acids, such as acetic acid, propionic
acid, butyric acid, valeric acid, lauric acid, stearic acid, oleic acid,
coconut 0|I-der|ved fatty acids, soyggan-derived fatty acids, beef
tall owderived .fatty acid and har den beef tallowderived fatty acids;
et hyl ene oxi de- C3 to al kyl ene-oxi de adducts derived from' i m dazol i nes

obt ai ned daw tHalifrtifey aci@mad;rle Ig% 5 aénraeaﬁmrn%sﬁ resubdi agrbsQmdshydration

condensati on of as et hyl enedi am ne,

propylenéﬂﬁéhfﬁ% Qﬁ% ﬁh qgkﬁiﬁﬁ%ﬁéi;IHW?%¥¥®4%%%¢eﬁ@ ky hkphenyl -

di p{Opyl emetsitiitnteel mntyﬂ'([j r @Ex@@l}ﬁpﬁﬂﬂﬁﬁﬂt aermzftTefiyw éfblﬁ}@ét?/on@&ilﬂﬁl 3UCh as
acetic agcj oRi_oni ¢ -aci u aci val eric_ac auri c acl
stearic gc% %olgﬁg 28 & O€§COﬁﬁﬁrﬁik¥ﬁ¥ \ﬂﬁ?qgﬁtipékﬁ%gln% Hearm Yer i ved

fatty acadbonbeébmmﬂIWmmdexlyedzfertyBadsdland hatddeneet keelm 3¢ March
2006 27 gg%%g rggrlﬁgggfg§%§baggggn g&k3%2hggr9%a %o% gr.oup- gg:Ptalkyl

gr oup- no e hy énd oxirdé” adddcts ved from
ponaIkyPEnéﬁ@FYéﬁﬁnéékyéeh5§§alébﬁ K@hédm%wnh&ﬁ riopy lersdi stniatght

di et hyl eget br-afi-neq a&kyﬁymybeeuet %bﬁ%@l@ﬁ’ndj'lpr@ﬁ@%fﬂcﬁ{"%n?d
tetraprogglene ent ami ne; et hyl ene .oxi de- C3- Ie al ylene oxl de ad ucts

derived fFoRfE eﬁﬁeﬁydﬁoégFﬁbﬁhBroélP%Pn§$€@pa¥ﬁy iof it iohd o

pol yal kybgarphbyasi Reaysueh eeraeghrle@eﬁmeﬁhmed.equ&hen@$dﬂﬁ ne,
_dlethylegg |an1ne %rlgéﬁglegetet am-ne, dlpro% etrlanlne and

tet r apr opyl 6nepeRfafi h8; 2 L1530 ﬂ?d?g8gﬁb&ﬁ §PE&p P QHSﬁ -89 @p-nodi fi ed
ethylenebeadghC3er8bahkghedeabky6e atdadtht der bratcheamalkenyl or -

pol yal kybepget ghaesy SHEHCRSAPOL KGhDY! GPBLE, Bpa3Adnl0l/REODS Snel m ne

which i's o y pol yneri zat enei es sUch “as
et hyl eneﬁ:@m@naﬁﬁowom@réeepmﬁerabéyhﬁl éﬁe28xpéé§b93 . Egomiskyliene oxi de

adduct s- genyeldoféom&ﬂerﬁ@dhyd:nm bafes®F 8Ky gRE oyp-pPShEhed

Po-1yet ] EDFT 01055 1 POLYPLOPYACNEL ] {5, 1 RECHIE! oDt Poseby

'-are oxyalkylene groups contalnlng 3 to 18 carbon atoms,
.preferably 3 to 8 carbon atoms,'more preferably 3 to 4

.. carbon atoms. The mode of addition of the oxyethylene r
group(s) and oxyalkylene groups R2'0, RZ0 and R”O may be -
.any of the random addition, block addition or alternating
‘addition, fer instance. In cases where two or more
oxyalkylene groups are lnvolved 1n the addltlon, 1t is
preferred that the group R*°, R? or R?- in the general
formula (11) be bound to an oxyethylene group block Which
in turn be bound to a block. of oxyalkylene groups
contalnlng 3 or more. carbon atoms _

'In the above general formula (11), the average molar N
number u of addltlon of oxyethylene groups and the molar
number v of addltlon of oxyalkylene groups containing 3 to.
18 carbon atoms preferably satlsfy the relations 0.2 < u/{u
+ v) < 0.8 and 2 < (u + v) < 300, more preferably 5 < (u +
_ v} < 200, still more preferably 5 < (u + v) < 150, further

‘preferably 5 < (u + v} < 100, still further preferably 10 <

' (u +'v) < 80, partlcularly preferably 10 < (u + v) < 50,




pol yneri zati on of al kyl enei m nes such as ethyl eneimne and propyl enei m ne;
C1- 30 hydrocarbon group or al kyl group- nodified.of amnm nes0d¥aehded from
pol yet hyl ene gl ycol s . having an oxyet hyl ene group(s) and an oxyal kyl ene
group(s) containing 3 .to 18 carbon atons by conversions of the term nal
hydroxyl groups to am no groups; and the like. |In the practice of the
present invention, ‘it is possible to-synthesize unsaturated nmonomer s shavi ng
antifoaning properties by esterifying 4hose oxyal kyl ' ene

anti foani ng, agents (B-i) of the general fornula (5) in which R4 is a

hyd n NH- t I t f t
(boy%or. EhE"bERReLF S P; AT, She AR nhiPRR ShYRorUeBiioms nd 108 o a
hydrogen atbml.anehoxadeunshtbintetiocahboxypltid moﬂdrsnumba$ ((methydcrylic
acid o wakeiaqaeldn Br £9ROLUHE! b2100,! NSACUIRIULAL 8L L mANARET S havi ng

ant i foam ng_ properties constituent unit
representﬁﬁlﬁpl@ﬁeog%nér%f(30+Nﬁicﬁ QO@B @erﬁopﬁﬂﬁaréb}Yoﬂ gererndkuf or mul a-

(8) givenylajee- b'e’ﬁelé‘tPIl%oFQnBPEEePéBdeanSa< ﬁ?r@ﬁt it yent gnyt.
represented by the eneral forpula - general formula (10) given
later herein, T¥eferebsetetio ‘?’ﬁ%‘&ﬁ’ a%’éetﬁ\éh&%‘?il?o‘aﬁ%ﬂg adnstituents

in the pdtaxLH@ralSd&GJe@ieOlmx1a@f&dBﬂidﬁ&k&arlﬁﬁﬁtﬁtﬁﬁdﬁ > 18 ThAkF f'tﬁililrgﬁdmc'[lOf t he
present “i;nv. i on. Ace nt _adm xt ure,co sing a wat r-so u ol yner
U “and v St o REIR o A 0% O TPR rabPe o SR R R I b el e U
chl ori de- %fbrrt@rbwrngafaquemjs sechnda spl aniness diavihg: aboveqeehent admi xture

. haubos P O AR le LIS, (20 el S8, AR L PR pby cousing

an. aqueous ma enen

f oam per cehi dﬁ’élyléfmlf%m b groRi saplear afte) 151y hamise af ter causing the

cal ci um cfd iord - eIt ig i n(giquigg;g@a“r;@géu S0 it Shidde. above cenent
adm xt ure; Eq%oa YE’ll S. ‘not o(fdl%S t han 50% am C]Igou %(F% ntlof a 20% by wei ght

aqueous aﬁ“tjinéaﬂ SRR BBV e ntht) SRMIIATARE T s not - | ower t han
- 5C, and afdijideksitlyandney d&l]ﬂlﬂﬂﬂmidlﬂ_ﬂastn&rsé A (S Y erpied sk alaraichc, N g. an
:ﬂgeggfug@ %é) ?1f th@ 31 Ecio: M0 Xt HE 8 octa&é‘éﬁa”m”ﬂnca,‘r bonat e

(dl)nonadecylamlne and (dl)lcosylamlne, mlxtures of prlmary
- amlnes hav1ng a stralght or branched alkyl group contalnlng
‘1 to 30 carbon atoms but dlfferlng 1n alkyl group speCLes,

" for example coconut o0il fatty ac1d derlved primary amlnes,A
- olelc ac1d derived primary amlnes, soybean oil fatty ac1d~
derlved prlmary amines, beef tallow fatty acid-derived

' prlmary amlnes and hardened beef tallow fatty acid- derlved‘
_prlmary amlnes, mixtures of secondary amlnes hav1ng
stralght or branched alkyl groups containing 1 to 30 carbon

_ atoms but dlfferlng in alkyl group species, for example
coconut oil fatty acid-derived secondary amines, olelc |
acid-derived secondary amines, soybean 0il fatty acid-

) derived Secondary amines, beef tallow fatty acid-derived
-seCOndary amines and hardened beef tallow fatty acid-=
;derlved secondary amines; primary or secondary amines
having a benzene rlng contalnlng aromatic group(s)
contalnlng & to 30 carbon atoms, such as phenyl,
alkylphenyl, phenylalkyl, (alkyl)phenylwsubstituted phenyl,.
-naphthyl and the like, or an alkenyl group containing 2 to.
30 carbon atoms or an alkynyl group containing 2 to 30




adm xture to 0.2% by weight relative to cal ciumcarbonate and the content
of cal cium carbonate to 70% by weight is not nore than 1238ddaird€0tcan
produce the effects of the present invention, and such cenent adm xture
al so constitutes a further aspect of the present invention. In respect to
the above cenent admixture, the proportion of the foam height. obtainable
by causing the cal cium chloride-contaijy ng aqueous medi um- -solution of the
above cement adrixture to foamrelative to the foam. hei ght - obt ai nabl e by
causi ng t he agueous nedi um sol ution of the. above cenent-additive to foam
i s referredton a&d&ds:ammgamiﬁ@l@xdé ivédmef@@hcpmﬁgﬁygik@@ﬂé hei ght

di af th hi t ‘
Cuapbot AR I (RIS, ALy Eo R St ae “Surt alhau oL 66 Sl e [ hdox. 2
the cl oud-audiont LN bgpcmrgmem@ S0 (2006nc 290 AeeoLisy Do um

sol uti On(_:ﬁjodﬂl%}a%\ﬁ%acﬁ{ﬁﬁﬁ adm Xfé”@a on"§%ork'§i oI N nVegs@ortlgc?e \r%l scosity

of a cal¢cium carbona ry prepare y ad aqueous ne
sol uti ori the thegmizgdy & yverastitl ardun u‘:rce aro oulnd m@lapbmtteehhchsadj usting

the cont entingls SRirdveNMEHorR B Xl 119, 0290 DY %%I}Il%vfr\?\iaa' ve to calcium

car bonat?lé, nd the content of calci um car bonate i ght as

"di sper sPERRRGEROD PRONR O HddWneg 4 e %Eﬁdoquafr‘ﬁcﬁgﬂ mdex 2 satisfy
the res pe&tyletﬁylbﬁﬁggrbagwsnem %m@ﬁy&ﬁ@ﬁi@t&)\@?ﬁoﬁﬁ%ﬁ%&{ﬂaﬁﬁfﬂdﬂ ure

effectivgly exhi its.antifoam praperties under ali - and
i nor gani g’ sal cgﬁ@P& 5°§E§u&’<¥u§%’g’(ﬁﬁﬂﬁo§’ol giﬁﬁfi‘ alélnglxqtoé%’ﬂwant
conposi tg@ngpswhaasammnor gtreupand | ts perfor nance characteri.stics

uni formy wthythe,.Lansgs0 al;,ll%, Wien. the ¢l ol nt. sati.sfies. the above

gl dliylin I%
range, aunlformaqu ous-medium “sol Ut on can eobtalne tnheatlfoamng
agent wi kP, 3RafarhoBephptite avenxdethygene gmtmi@édapweha@d of storage, and

uni form@gyapwa@ﬁ@ gﬁBéﬁQQﬁeEb%‘t'a(iﬁlﬁ%n 30@ xR Righed WD fshg | gpge. of
tinme. mor &, when the di spersion index sat} Sfl es -t ove . range,

t he adm- ??L‘F(é Ah ?&%C%H@hfueanﬁwgl Profie rex aditirefen |ar’i0F“ISu| éi’ihtly" When
these effects as etpe oalbiced osyaekguahlecahltslfohb@n@era@@htactm—m)l,lre becones

one hav'Qﬂere may be mentioned ethylene oxide- C313 alkylene ox1de
adducts derlved from amide amines obtalned by dehydratlon,"

*condensatlon of polyalkylenepolyamlnes, such as '

] ethylenedlamlne, propylenedlamlne, dlethylenetrlamlne,

' trlethylenetetramlne, dlpropylenetrlamlne and -
tetrapropylenepentamlne, with fatty acids, such as acetic
_ac;d, proplonlc ac1d butyric ac1d valeric acid, lauric
acid, stearic ac1d oleic a01d coconut oil- derlved fatty
ac1ds, soybean derived fatty ac1ds, beef tallow- derlved
.fatty ac1q_and_haxdened beef tallow-derived fatty acxds,
éthylene oXide~C343 alkylene oxide adducts derived from
imidazolines obtained by-furthef_dehydratidn of amide-
amines resulting from dehydration condensation of
polyalkylenepolyamlnes, such as ethylenediamine,
'propylenedlamlne, dlethylenetrlamlne, trlethylenetetramlne,
'dlpropylenetrlamlne and tetrapropylenepentamlne, 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 fatty acid and hardened beef




great water-reducing capacity and capable of stably .maintaining the anmunt
of air entrained without allow ng increases in the amount 3¥fMaj 280@n when
the time of kneading is prolonged in the production of cenent

conposition. In the above cenent adm xture, it is preferred, for -exanple,
t hat the above-defined foam ng index 1 be 0 to 7090, the above foam ng

i ndex 2-be 50 to 100% t.he above ¢l oud point be 5 to 80C and the above

di spersion index be not nore than 1, 060 nPas. More preferably, the above
foaming index 1is O to 50% the above foam ng index 2 is 60 to 100% the

alﬁovesggowdlﬂ@lm{delriv’édt Fa8QG akd ddre cggg%\ég d@b?@%%hogrbggexbp not- brmr e
t han C preferably above above
f oani ng |%§%§12gr°§plﬂpgﬁ%%ﬁé-gﬁ& mﬁﬂ§ CFHéH*ﬁb@ﬂnPé§Y1ﬁ68nPHgdPndex 1is 0
to 40% thddustﬁodemlﬁﬁﬂ%frbhepab@eaM@M@Mégamyymln@QO%gmgg§@9r3|on -index
is not mo hove cene mixture is not
partlcula%?9§?§g%??§ﬁiég Hg 4F aﬁﬂn@dnﬂaﬁ§§§ SDGHdAMNIES ubl e pol yner
(A) and mﬁ?éﬁtéwﬂénehatramenabodeptoawﬂe@etmﬂd@iab ah@am ng index 2, -cl oud
poi nt andtgt§g [ he ive €s s eC|f|ed

B 8b9@eh@ﬂ@ﬁta$§hé rregﬂ hgtoxgagoﬁﬁdﬁnﬁigygﬁ%?y Fdfavi ng

"' above. exanp it 1s prefe
antlfoanlﬁé BFEﬁeg?FégeﬁefﬁgﬁdCaﬂd Rycdiro¢aebabove-akkyl omedup conpound . (A)

and/ or ankbHOANTAYBENSE - ﬁ@iyaﬁﬁ?ﬂ]gne%gﬂ(ﬁmlﬁgs Haeﬁ %\é\(yggnm g hgaggorg

conpound. éé%%ind/ [ ag%%foagln? % 4 I's used
prepare a t PTYRYE ??h@ éPPrtﬁeeFBHieﬁeEEi@@ﬁéﬁts ment i oned
above andtrideheldectstoinime, . ies6pY1EAYENt hRMhsagnge ful [y produced.
(B ar e e ALt Sy e AR e R et xSt . 2"
met hods;, . 9FBP Tiedaiiced elifeylana atide tSed as Mlen@thadi: ofddeasuring the
above fCNHBﬁEhéd“k?bﬂ-polyalkylenelmlnes, such as polyethylenelmlne
-and polypropylenelmlne which is obtalned by polymerlzatlon
_ of alkyleneimines such as ethylenelmlne and propylenelmlne,
ethylene ox1de C313 alkylene 0x1de adducts derlved from Cy-
30 hydrocarbon“ or alkyl groupnmodlfled polyethylenelmlne
or polypropylenelmlne respectlvely obtalned by ‘
polymerlzatlon of alkylenelmlnes ~such as ethyleﬁelmlne and
_propylenelmlne, Ci-z0 hydrocarbon group- or alkyl group-
modified of amines obtained froﬁ éolyethylene glycols
~having an oxyethylene group(s} and an oxyalkylene group(s)
contalnlng 3 to 18 carbon atoms by conver31ons of the
:termlnal hydroxyl groups to amino groups; and,the like.
' In the practice of the present invention, 1t is
possible to. synthe51ze unsaturated monomers hav1ng
antifoaming propertles by esterlfylng those oxyalkylene
antlfoamlng agents (B-1) of the general formula {5} in 7
- which R?! is a hydrogen atom and T is -0- or -NH- or those
oxyalkylene ant;foamlng 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)acryllc acid
or maleic acid. By copolymerizing these unsaturated
monomers having antifoaming properties‘with a monomer

providing a constituent unit represented by the general




foam ng index 2 and dispersion index. As for the cloud point neasurenent
met hod, the above-nentioned nethod of cloud point neasur éf8vierck3f0be used
whe.re'the cenent admixture is used in lieu of the antifoam ng agent.
(Foam ng index 'neasurement nmethod) (1) An aqueous nedi um solution (100 g)
is prepared by weighing 0.5 g of a.. cenment adm xture adjusted to a solid
content of 20% by weight in a polyprogﬁjene vessel with an i-nside .dianeter
of 65 mm and a ‘hei ght-of 92 mm (product of Teraoka: Pack-Ace 250 :
(trademark)] and adding 99.5 g of a 0.1% by wei ght aqueous-sol ution of

Vi nsol (tfadmuiaak;{?}pondgeheﬁalYﬁ-ﬂﬁﬁ@léﬁaga}(u();l{réﬂelﬁﬁ)@ﬁeﬂéfélhoar0£ the
sanpl e on_t ha ccasi on, e|n 1o, b ht], (2) In
an atnosﬁ%§$§£é¥aﬁg&§£&£8%afu?%n%¢ gﬁ%? nga 358 ?%%HE@%Gbgl @midity ' of
60% a howvnexel {prodist (9f dokusherii kﬁorﬂﬁmlgyo{ld’) 4G vént Datlorom xer
(trademaridye 5 | fi@HQ%&%bele h@&“ﬂé&f HLghs v COS'E%’%%%IE %%' s di sposed

in the agqueous ' mnedi um'sol ution prepare as nentioned der (1) (for
t he met hdePRFEfFupis nih tee mkymdar shel diomoni Berch @oldnrr@;msed in-the

center ofchlackiAced AnchiififeSoldldON dF c1id igsss §n? 14 for 5

M nutes. (3). Thereafter; .the rotation'is stoppe ution 1s.
“allowed to-start.Copanr amisdabig Comird Hag R vcﬁtqm@olﬂwm |Ep e

(f oam he. (Aghtand SvATRAS uiredvhikhe «ifdal enceyh theieamdne lppestydaes) tion of

~ the- f oam 0 h terf eandthefoaml ui d .phase interflace is
t aken asag G‘L(#iglal{ranc%l grn]’[d1 (Czﬂn ‘ﬁ’}ﬁngl@‘%‘e&u OGIeR @fr oduct  of

Ki shi da Okegafe viko gigme riu reidni x@ur@gtol € oaai gh;e(iholtn lﬁg;b@ryrm@@w?ene vessel
roduct. '

~with an ifsige HARELEN g(?xft %%t%%x%@ﬁﬁ B)rﬁre 9%;”' OraqouTeL)ps e r%élﬁ&

Ter aoka; - Pack- Ace 250 (tr
addi tive 5831%10% offp thes ehocrec eatent admz@%:by teeifglat, i sewe:egmageand added

t her et 0, cENE 3G 51 4 gh®f da s8pb¥nk¥npel @hﬁt AdYeqaus u sol
(tradenark ; P‘o ang%o Ka?aku) |§ added g%%g grg?ﬁgﬁ o] % cal ci um

chl ori de<é c}ﬁﬁg’f“mcﬁg‘)a&ﬁi@oﬁém &P&Hﬁséﬂ&?PHﬁ) medea;& ’Fﬁé”@éﬁﬁ Brfo@ééur es as

nentlOnedbabeveemadera@ﬂﬁx&ﬂde to foam is not less than 50%, a

- cloud point of a 20% by welght aqileous medium solutlon of .

' the above cement admlxture is not lower than 5 C, and a

' v1sc031ty of a ca101um carbonate slurry prepared by addlng
~ an’ agueous medium solution of the above cement admlxture to .

: ca101um 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 welght is
not more than 1, 000 mPa-s can produce the effects of the :'
present 1nventlon, and such cement admixture also
constitutes a further .aspect of the present 1nventlon

In respect to the above cement admixture, the

proportlon of the foam height obtainable by cau31ng the

. calcium chlorldevcontalnlng agueous medium solution of the

- above cement admirture to ﬁoamvrelatiﬁe to the foam height
obtainable by causing the'aqueous medium solution of the
:above cement. additive to foam is referred to as “foamlng
index 1%, the percentage of foam helght dlsappearance 5
mlnutes after causing the ca101um chloride- contalnlng
aqueous medium solution of the above cement admixture as
“foamlng index. 27, the cloud point of a 20% by weight




(3) are carried out, and the foam height in the cal cium

chl ori de- cont ai ni ng aqueous nedi um sol ution is neasured-. 30MarclrRe06
difference in foamheight is calculated fromthe values obtained in the
above procedures (3) and (5). The above foam ng index |.can be ca-Ilcul ated
as (XI/YYl) X 100, where X1 is the foam height (mm) obtained wth the
cal ci um chl ori de-cont ai ni ng aqueous me%il%um sol uti on of - the cement -

adm xture, nanely the -val ue obt ai ned menti oned-above in (5), and Yl is
t he foam hei ght () . -obt ained with the aqueous nedi um sol uti on of the

cement  adguxbusemcaain! g th@ ¥al He ehkahpgdea { A (3).
The above,f ° i his perce%t%ag(;ae%((5:‘EJ@:G}%tI (I\g}ara&gh 06 §21 f oam

n ex C
hei ght di S ’g%‘é%rgﬂ A ‘ n?ﬁﬂt Eb eaFt8FOeatiyi A ehealedng garbonate
chl ori de-sbat &y npn@paqaeobg aﬂdlh@ §Q| Hir:eBusf mbhe unC TR 1 3AMLE ¥he to

foam (rel am h 30 seconds), can be calcul ated as
((X1 ( %é&% %g[l%lbg 3\%5 g {é %fvamﬂecﬁﬁl)ﬁf‘ﬁgﬁ 389nefirs&d@Jabove in
(5) andtfk@ ¢@nt¢mtf@ﬁnsahedgbemémr)adfillgtuBethﬁu0639f bl Qwiget> M nutes
of stirri h ont ai.n eous *nedium sol ution of
t he cemn%%ﬁi%ﬁ?%aéﬁi%{%ﬁ &gﬁ%(grlg?ng?(e?nd kﬂ%e‘:gﬁg?B%nﬁﬁt FS:lSEl“’Br ocedur e
(2). - (DiSPRNVE i flek0 freag ivehent oot Mdiyp¢Lyical thdaxtar bonat ecHd 50 g;

Erzogggt g{fn%a}‘dhitﬁ maﬂr{i&grlt %oﬁagﬁeﬁ?ﬁﬁ%aﬂe@%gfﬁeﬁg'Légﬁé&*&l@%e area

pol ypr opyi VESBEITSRSTHS RENMHORRA RRoRe erti? Gonent apdmixtheeght - of 92
mm ( pr odlmcﬁfeﬁtlﬁ@lqpleachlll‘apie Aaes %’iﬁ:lﬁde[r@ﬂ%ﬂ@plé@tle\,{@t@ﬁdef45 9) .

cont ai ni ng:. tlle C%QF adm Xtur&ﬁaﬁl soﬁgzdded to the calcium
car bonat &¢antal fi vy VeSS § G2 bR 2 AR YT R EBd@Bunt s to .0 . 2
part by weilghtionelcainidid itams 100 cearetrst b;omqejzgrﬁlcﬁis CahEh LR C@dﬂﬁ@f@ﬁ@, .

namel y tgeldcelqg%n %.hy. | ative 1 | ci um
car bonate %her%(ré}e@gﬁtr%&irengdh% (%tl l}br'rLl ecl,g:r ona &S rY tq} £ Sirred

manual | y %’rselorﬁ e - usWh@natéﬁaﬁhDeéspgtleél S@S@S)flepathbaabp&)e Using a

hononmi xekankger, o@u@lmemor@mu@ kR QY Yo1ubi orf oA HUTUTHE, model M
(t raderrar lﬁ) ) '

an% %oamln%yagent will hardly separate even durlng a

g prolonged perlod of storage, and uniform performance
‘characterlstlcs can be exhibited with the lapse of time.
Furthermore, when the dlsper81on index satisfies the above
range, the admlxture can make cement compositions excellent
in flUIdlty When these effects ‘are produced
synerglstlcally, the cement admixture becomes one hav1ng
great water-reducing capaCLty and capable of stably

_-malntalnlng the amount of alr entrained wlthout allow1ng
increases in the amount of air even when the time of
kneading is prolonged in the productlon of cement
comp051t10n '

‘ In the above cement admlxture, it is preferred for
,-example, that the above-defined foaming index 1 be O to 70
the above foaming index 2 be 50 to 100%, the above cloud
p01nt be 5 to 80°C and the above dlsper51on index be not
'more than 1,000 mPa 5. More preferably, the above foamlnq.
index 1 is 0 to 50% the above foamlng index 2 is 60 to
100%, the above cloud p01nt is 5 to 60° C and the above ,
dispersion index is not more than 800 mPars.’ 'Still more




-stirred at 5,000 rpmfor 3 mnutes. (5) The m xture after stirrin |s
allowed to stand in a constant tenperature vessel at 20C ¥0dylarch@g

adj ust the cal cium carbonate slurry to 20C. (6) Using the above hom)m xer,
redi spersion is effected by 1 mnute of stirring at 2,000 rpm (7) A 80-cc
port| on of the cal ciumcarbonate slurry- prepared as rrentl oned above in
'(6) is placed in-a glass vessel ‘withgga diameter of 40 nmand a hei ght of
120 mm -[produet of Maruenmu: Screw tube No. 8 (trademark)], “and the 30
March 2006 33 viscosity at. 20C i s neasured using a type B visconeter

[ product BFciok3il Kei ke @8ovét fadsimyk)indelxe Imdas ur GRENL0 S ,baimg carri ed

out undergpde=f b g i$100S usi tor, yntil 500
nPas, ( 6?) rfpm uséllrﬁﬂﬁ@ 119@@95; g‘%‘oggf ?gm&@(@d’ %hf‘ 3%6’ &?”&ﬁd)o(ﬁ? 0 rpm
using a te ot rcfﬁ% @@0@3@‘66 1@1699r5@em]1nd'élxe imb ood- mentsi oned

wat er - soliubire SqoInypers (A). to be used in the practice of the invention is
now descri bed. , The above water-sol ubl e pol ymer has a sufficient content of

a hydrophilic strudEasinian f ridiRierbove pengner aduigtusel ikl v8otThe
hydr ophi Ipﬁ@tmﬂdﬂmlrmﬁlcﬂmlpﬁﬁ@@@ﬁoﬂhﬁt ReNEeRpEiaRd galLegic
struct ur aly jyits alr}gu 1:rmre(g }\ ese structural -unit’ species
may, be containéd, \@gr@ %% dfyEhak Sheczbarpehparingnt

di sper sadindex tlrprf@faerlm yi nigkesk t?ot h:JoiucarpcaJ:monhﬁd gi@pgrsi\ﬁﬂ @nBeRi oni ¢
group as-faydr Qﬁf& |5 i,C tr I necessary urth t oget her
with a cati oni.c. grllgugh% Ilé% lé 1(#2 rtaa?\rll%nl SRYotpe %?%Vﬁay?é”?‘rentl oned,
for exarrﬁlxémpéﬁr békyHs @meff@rlﬁl-’@dadﬁf@t @o&pﬁmmmda@rcbolymer bloav tn@ci d,

silicic asidfaasinit ph:epeettilegr elép%seﬂﬂeancpodﬂﬂ‘ﬁftﬂ@yaﬁ'&‘% L8y, LT €- of
t oxyl  group as an

t hese ankgglchgdogRi 54 ngst referably, |
- essenti a | cBBELRFy APhiEREMINGAIRIL - (B hh amend foieracike group.
' The nonhenilc giltarp tlnel aldese datpexaapl(s) aﬁ@'/K)QXﬁh@:ﬂ(flo)é}r@'n%yla%@%tgl ycol
resi dues (gnd; glggg ether, Fgﬁgg e%%g E%I% 59V¥ have one nore of “these
nonlonlcsaggg%ying alletge Four Tre t 6b”V%ﬁ kﬂ%ﬁﬁﬁ
quirements mentloned above and _
‘the effects of the present invention can be fully produced
Preferred embodlments of . the above compound {B) and/or'
'antlfoamlng agent (B) are the same as those mentloned
hereinabove. _ :
" The following methods,,for inétance; are suitabl?'
used-as the methods of measuring the above foaming index 1,
' foaming index 2 and dispersion index. As for the clond
' point measurement method, the above -mentioned method of
' cloud point measurement can be used where the cement
admixture is used in lleu of the antlfoamlng agent.
.(Foamlng index measurement method)
(1) - An aqueous medium solution (100 g) is prepared by
weighing 0.5 ¢ Of.a”cement admixture adjusted to a solid
content of 20% by weight in a polypropylene vessel with an
__1n31de dlameter 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.solutlon of Vinsol {trademark,
product of Yamaso Kagaku) [the concentration'of the sample
(cement admixture) on that occasion belng 0.1% by welght]
(2) In an atmosphere at a temperature of 20°C and a




residue as an essential unit and, nore preferably, it.has pol yet hyl ene
glycol or al koxypol yet hyl ene egcoI resi due, anong then13ﬂﬂém@hﬂﬂ@hlc
group includes, for exanple, amno, am do and i m no groups,
polyalkylenepolyanlne resi dues, and residues derived from

pol yam depol am nes or . pol yal kyl enei m nes, or from al kyl ene oxi de adducts
of these. The polyner may have one or nore of these cati.onic groups:
Preferably, it has the residue of a.pof¥al kyl enepol yam ne 30 Nhrch 2006 34
or an al kyl ene- oxi de adduct . -t hereof and/or the reS|due of- a

P byam aeRahiark §oor BR aLkYLARG: RXLOTLdMNEL, LauBRlplr RIRLA0LY, Lne

above ani ontc group occufs the wat & pol yimer
solid, in aﬁYawoﬁntKefAﬂﬁolHD@OQQXernﬂtg@dﬁmaekmpeﬁéaabby o2 ttiont0. 0 ny/ g,

still ”Dﬁﬁmﬁﬁﬁkgkaﬁh&h0v§sﬁgs§t ég% @Qdd%QEOEQHbQﬁYkhgrQé%QOEQOUId
prefer abl% aatl sfy.thi's range. { noni oni ccurs, in
the wat er®€gi-tB 8°p BF&ﬁErprPﬁaaﬁd AFpIAN éPnﬁdtéb95®699dﬂE|éﬁﬂ (#ore

preferanyhSOméQh859@EYdl bghﬁg,sgéélFmgrelpreﬁeraehxmﬂQeko 95% by wei ght,
choI residue shoul d gref erably satisfy

.and the ial koxy) {_j
this rangd SHARS é?’?.) Ef%"f“a]éﬂ}c%ecﬁ?g the sALuGAPBr 180l ubl e
pol yrer |ﬁtanradnmht49000 ﬂpmode Q.mﬂﬂnGesThe mol ecul ar me|ght of the

b t I t |2 t d ded t hat
s R e e S e S S
~di sper si-nk® abl 1owsd bm $tand. pAditenr 8@ tdwatornidwe. .the peligidr dfavihe wei ght
aver age nedgeul Ay rewt%ﬁmM§mﬂtt2&% xﬂ%%@é 5"1@1 4% 5,200,000 (on the

pol yet hyl:ene gl ycal - equi valent b mthé view oint of cement
di sper si REEHFH thhe thewh gas idiamget nﬁiecmw—fwese}ms @aw ef erably

within . itrhﬂarﬁ’aﬂftgearﬁi he) Ob dnd- 15Qfh QP Gh WY & n RUEfRYA0I Y Mt a4 he range
of 10, 00 to:§ 390 The -carboxyl group in the water-soluble polynmer can

be measureé3 Mnng manner. An aqueous nedi um_ sol ution of the
pol yner a(s4)adj lﬁteewd tl® gHoX @mloshowdhs orsiuhy egiredivcs: pat enitsHires ri c

}\l:ator_'aﬁ eglrﬁarg(]& q@wylplg:rlq}y) 99cqgr%t erlt %’lgt%eec?ai cgal at eld pfrroopnl}f he armnnt of
vessel with an 1n51de dlameter of 65 Tz and a helght of az
ujir] [product of Teraoka, Pack—Ace 250 (trademark}] A 0, 5 -g. '
portlon of the cement addltlve adjusted to a- SOlld content
of 20% by Welght is Welghed and added thereto, and 99 5 g
of a 0.1% by weight’ aqueous solution of Vinsol (trademark

' p;oduct of Yamaso Kagaku) is added (preparation'of a
balcium'chloride containing agueous medium solution) .
-(5) The same procedures as mentioned above under (2) and
" {3) are carrled.out, and the foam helght in the calCLum
chloride- contalnlng aqueous medlum solutlon is measured.
(6) The difference in foam height is calculated from the
valueslobtalned in the above procedures (3) and (5).

The above foaming index 1 .can be calculated as
(X1/¥1} X 100, where X1 is the foam height (mm) obtained
with the calcium chloride-containing aqueous medlum-
solution of the cement admixture, namely the value obtained
as mentioned- above in (5), and Y1 is the foam helght (mm}
obtained with the aqueous medium solution of the cement
admixture, namely the value obtained as mentioned above in
13). The above foaming index 2, which‘isfpercentage of




to arrive at the second inflection point fromthe first inflection point.
Measur ement method (potentionetric titration) (1) A 0.5- g 39dviaicb 200§ t he
polymer is dissolved in 50 mMl of water. (2) The pH of the aqgueous nedi um
solution of the polymer 30 March 2006 .35 is adjusted to 2 or below using a
0.1 N aqueous hydrochloric acid solution. (3) Potentionmetric titration is
carried out using -a 0.1 N aqueous.sodium hydr oxi de sol ution: (4) The

car boxyl i ¢ aci d-due ‘aci.d val.ue (ng/ g) of the polyner is calculated from
the amount of NaOH required to arrive at the second inflection point from
the firstEoam nigeghi ohl papreanmuce he :al:nute*seameghbaatlhbetpel yrrer -First

fl 1 '
et Sl Tl LAt it o, REUAT LAGSLATGR b

hydrochl ori ¢ acid; "Second. o N
neut r al | ZRMGH GFdmietuse | Pexyfeam atrell atThee pbd)yéhhyfeam gbygbt atheéent in

t he abovegofvagtggonégl ubls, B YIEBS . f o‘% e%%t é nEdXéB()t{Tg & tlgﬁw ng manner.

(i) Using. a standard substance an ne glyc dard curve
(wei ght FEIS'E Ve 19 dthsyraiide akda oaﬂ‘ rlb@ﬁlterINNR sbetrer bmetsy) s

const r ucteedi X2)isThtedopieheintht n(ﬁr@ﬁ)nadf@éansiafﬁﬁ@@%t@@ffo@{@g gniformy

m xed an ect .o H-.NVR s ro tr) The wei ght - of  t he
"3, 3-3. 9%&%%%5’;11?%25&&% A e e s‘f%%%w%%‘%%’fabmwe
pol yet hy laameogisy aeid vms soda:ltmmlnatoeﬁ ﬁH&)mdﬂt&ltStitﬂﬂﬁttdlﬁelrWﬁtlbaﬁ@ on_the

area rat 1@ itde Illillt %%J ata%g atﬂléeﬁﬁ yé’teh rno?’cegdu?’reg PAM peak appearing at

.the same pgsi.tion as'that o I*ene gl ycol and the "peak of the
i nt ernal( é’?&ﬁd&#&ns&B@@éné‘@'&suIﬁéle@Eomhmdér-soI ubl e poI yrrer (A) is not

parti cul anhy- r est ek GhedapybnaRy besany ,;of  Lvse ¢ gp?ﬂ'tet %hl biting a
wat er-re UCI ng & p? y on cenent conpositions. ol ycar box ic acid
pol yner s RQVPng % %8Pk>ﬁi€ﬁ€reﬁﬁyke5|r spEicdtiles suF fgicge adiea r1§ 08 preferably

used, howaflky, S parpdtyeadhanytée resd ROLYSRE) CRB anuéadlﬁsaan
essent'abolypropylene vessel with. an 1n51de diameter of 65 mm and a

height of 92 mm,[product of Teraoka Pack—Ace 250 '

(trademark)] | o |

(2) . Water (45 g) contalnlng the cement;. admlxture 15 added
to the calclum carbonate-— contalnlng vessel 50 that the
‘cement admixture amounts to 0.2 part by welght relatlve to
: 100 parts by weight of calcium catbonate,'namely.the'cemeet
admixture is 0.2% by weight relatlve to calcium carbonate.
(3) The resultlng calcium carbonate slurry is stirred
manually for 1 minute using a stalnless steel (5US) spatula
(4) U51ng a homomixer; [product of Tokushu Kika Kogyo: T.
K Buto Homomixer model M (trademark)}, the slurry is-
‘stirred at 5,000 rpm for 3 minutes.

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

(6) Using the above homomixer, redlspersion is effected
by 1 minute of_stirring at 2,000 rpm. A t

(7) A 80-cc portion of the calciuﬁ carbonate slurry
prepared as mentioned above in {6} is placed in a glass
vessel with a diameter of 40 mm and a helght of 120 mm
‘[product of Maruemu: Screw tube No. 8 {trademark)}, and the




constituent of a cenment dispersant and is called polycarboxylic acid

pol ymer cenent di spersant or water- reducing agent. Preferdlddamb 200 above
pol ycarboxylic acid polymer is 30 March 2006 36 a pol ycarboxylic acid
polymer (A-1) having a polyoxyal kyl e*ne ester constituent unit (1)
represented by the follow ng general formula '(7); RO R10 19 bOOR11012
(7.) . in the fornula, RO and Rio are the.same or different and . each

represent's a hydrogen atom or anethyliﬁﬁoup, the a -i-i- R 0 groups. are the
sanme or different and each represents .-.an oxyal kyl ene group containi'ng 2. 2

to 18 car a p S average nol ar _nunber addi ti on of
t he oxyaaﬁ eneﬁgfoﬁngn %g @8%%” B?lﬁgt8 §§Beaﬁ"HﬁF§°me£85resents a
hydr ogen %ﬁ@ﬁhéﬁt apfly'EFP]emﬁ@@hkgroBuiiJLcd)hradamagkLtohBOmeaehoemenbms and- a

car boxyl i ] epresente t he oW n
generay R%?ﬁ? q:§§; é%ﬂéﬁ?4uﬁ§%% %Ef%ﬁpl% %ﬁ% f8?ﬂ§tgxo @f&oRfEmgre t he
same or diS¥Er entNo ardl reeh Riepi ksl smaahydr@g@@ a‘pmmleung eeryI group
and ML I nresnts:dn DSk 8o & s NONQ @“e;fo oLl uslngh\.!lah got 4 metal,

ed as

anmoni um or, a protonated or gari ¢ am ne.
pol ycar bdf9% éﬁﬂ ﬁ%ﬂyﬁeg%ﬁg(e(bd?@%aﬁboxyl|c aci d pol yner (A-2) having
a pol yoxyal ky|Tére abeiveemeranistiddienttaifido (Uub1d. pepfpesentad hy bé he

fol I ow n%sge%f'qr alth]c Orprpgcq:l(c@ ot"g(th'\t/earlcrpvezr?t(:)ﬁog?lsRl I?OWRl czescrll:%d <
The above water- soluble polymer has a sufficient
content of a hydrophlllc structural unit to render the
polymer water soluble The hydrophlllc structural unit

includes anlonlc, nonlonlc and cationic structural units,
and one or two or more of these structural unit’ species may’
" be contalned For the polymer to serve as an excellent
cement dlspersant, lt preferably has both of an anlonlc
group and a nonionic group as hydroph111c structural unlts,
-1f necessary further together w1th a catlonlc group
' As the above anionic group, there may be mentloned
for example, carboxyl sulfonic acid, phosphorlc acid,
carbonic acid, SlllClC acrd and nitric ac1d groups. The
polymer may have one Or more of these anlonlc groups and,
nost preferably, it has a carboxyl group as an essentlal
“unit, if necessary further together with a sulfonlc ac1d
group. The nonionic group includes, for example,
(alkoiy)(poly}alkylene glycol reSLdues and alkyl ether
groups. The polymer may have one or more of these nonlonlc
groups. Preferably, it has an (alkoxy)polyalkylene glycol
" residue as an essential unit and, more preferably, it has a
polyethylene glycol or alkoxypolyethylene glycol - re51due,
among them. The cationic group lncludes, for example,
amino, amido and 1m1no groups, polyalkylenepolyamlne
residues, and re51dues derived from polyamldepolamlnes or -~
.polyalkyleneimines,'or from alkylene oxide adducts of these.
The‘polymer may have one or more.of these cationic groups.
Preferably, it hae the residue of_alpolyalkylenepolyamihe



Al6 R 18Q(R190). . bR20 in the formula, R 5 R 6 and R17 are and each
represents a' hydrogen atomthe same or different or a net3i\Waghd(0gs R18
represents a hydrocarbon group :containing | to 5 carbon'. .atons, the b
R190 groups are the sane or different and.each represents an oxyal kyl ene
group 'containing 2 to.18 carbon atons,.b represents the average nol ar
nunber of, addition of .the oxyal kyl eng group and is'a nunber of 2, to 300
and R2 represents a hydrogen atom or. 34hydrocarbon group . contalnlng 1
to 30 carbon-atonms, and a carboxylic acid constltuent unit (1V) represented

by the fobkoahnglqgnehalo&QBEUbadL%Q)tH%¥E 4ﬁ§ﬁ o Eﬁ% %@%ﬁﬁ Jd I
erent ana eac r

formul a,- RQ%H% and R22 are the.sane or epreséhts a
hydr ogen BPO¥FU&9RBRLNGMLIBROGE 8P athﬁﬁM? Qe deldludtatthReecdnd R22 do

not repr esent - BOBKBraBi pUl tRACQHS Y, aR33iePLeSet § cfurlydy ?19%‘33:?11( om a

met hyl CﬁO\M R22 are the sane. or ferent
and each represeﬁﬁH § ye ﬁﬁr88eﬁ£§?oﬁpgﬁm§rhépﬂ9ﬁfgﬁ@uﬁnwﬁ@ﬁuR@30fis

- CH2000OV40 . LQtoN@Baﬂdm@Mgeamhre pﬁéferathD@QEaEQnKOWBtﬁb/%ﬁ @t&qgentb
us the above

et al

V\nzt 2r-so%ﬁ%n%% gﬁg{rlg?gi pr e erabﬁgmjzéll’igﬁggeghﬁhgaa%?%lp&we&r boxyl i c

aci d pol yTRd 1prebemizlol vt sret abby etpobycangexy| Pre etabpp) yires (A-2). Such
- - | b |

vat er - - SAlatl Gni POLYIBE S uFRY fﬁ EH%DQ%hQr 9&6@§?§a§8%§mlgg ﬁgéﬂg?y oﬁe

acid polyrrerf -al one or rroay fur
but pref 2%% by weight, more preferably 30 to 95% by

‘welght Stlll more preferably 40 to 95% by welght and the
_ (alkoxy)polyalkylene glycol residue should preferably |
satlsfy this range - The catlonlc group preferably occurs

- in the ‘water- soluble polymer in an amount of 0. 1 to. 13 0
‘mq/g _ _

. The molecular welght of the above water soluble

_ polymer is not partlcularly restrlcted prov1ded that the

j molecular. welght is suff101ent for the manlfestatlon of
cement dlsper31ng ability but 1t is preferred that the..
polymer have a welght average molecular welght w1th1n the
ranqe of 5, 000 to 1,000,000 {(on the polyethylene glycol
equivalent basls, GPC}. From the viewpciut'of cement
dispersing abllity, the weight average molecular weight is.

i_preferably within the range of 5,000 to 500, 000, more |
preferably within the range of 10,000 to. 300 000.

' The carboxyl group.- in the water- soluble polymer can
be measured in the. following manner. ZAn agqueous medium
eolutlon of the polymer as adjusted to pH 2 or below ia

- subjected -to potentiometric titration. The carboxyl group
‘content c¢an be calculated from the amount of NaOH required

..to arrive at the second 1nf1ectl0n point from the first
1nflectlon point,

.Measurement method (potentiometrlc titration)
(1)’ A 0.5-g portion of the polymer is dissolved in 50 ‘ml
of water : ‘
(2) The pH of the aqueous medlum.solutlon of the polymer




pol ycarboxylic acid polynmer as a main constituent. The above-nenti oned

pol ycarboxylic acid polymers (A- 1) and (A-2) are char act S0iMegh 280 hat

t hey have the above- nentioned essential constituent units (repeating
units),and ,may further have a constituent unit (V) derived fromthe
nmononer (e) nentioned |ater herein:- These constituent units.each nay
conpri se one single species or.two or’ .species. The

above. pol ycar boxylic acid pol'ymer (A-1 ?Ecan be _produced by copolyner|2|ng
a nmononer conposition conprising a nononer giving the constituent unit (1)

(e.g' . thesnaag ﬁEted( a) MEBL sRedW akehghar @i n) wndnaenormer giving the
t he monomer (b) mentioned later herein) Such

constltue tdunh% é % ﬁa
h- a- mononBYEGHPLSF tFoRChEy SPEPRER&P -contain a monomer giving the
constituens) uni botMt{emgtribetiorateoh iberaieitkioned hatiek Beroenn)\r in

wh t I t'
surt ol ont o8 es R hUEREHERE, BRINBLERE or g vi ng each—const it uent
unit' In(@hsesTMMe¢ermexhlronatldudne aghit vataepringgs)t v dhenore .
Speci es, " Lup, AL Mpg @ g?&@fgéeapﬁftﬁst?g' YhBEntNE ¢ RIBECYE ﬁ[gu%%ﬁstetue“t

unit species are o b Fopor £i-ons of the.7espeCtive
constitueRrivmiak %%ms$¢@@@¢ngﬂfh@CEQQVeppehyc§rbmxyhﬁcfaeﬁﬁ polyner

AA-1), Thﬁmﬁ%ﬁidﬂ%lﬂﬁénd'tﬁ&oﬂééerEQtwé’@hBt(bE) tﬁ%ogélglng‘fnt unlt (V)
ratio is preferéﬂﬂ%%)y 99/99 to ,1/0 to 50 on the,..wei asl s

constituent uni FIQRAOLT @W%/%RﬁkﬁqﬁlﬁﬂnPQﬁﬂﬁ dug ‘etlo is

nor e prefmlamaaﬁhﬁmﬁ%ﬁm;v@rdwmmc4&;1&l Il more preferably 60 to
95/40 to 5/0 t 0., The total of

. Pr € ferably. 70 95/ t 5/0 to
t he constltuent% umnt [}fl nsntle%]erhtt urtie (Inl RSt Gt Whit (V)
is - loo‘yoltgutra/ﬂemﬁﬁl,orhm/@vlé’re Fdeb @bl iec ;mtyatar boxylic acid pol yner (A-1)

may al so -30 Margf %%‘l@{&gﬁ%eor&%&ﬁd %@{@Cﬁ%ytﬁét N

an. al koxypal yal kyl éne "gl'y I east some-.of the-car oxyI groups of a
pol ymer &t xﬂéd AL Y830 Sater %J¢EF%¥W&ﬁﬁﬁmﬁnc%ﬁ%o%@ll@mleﬁﬂ%@m%¢ﬁg an
unsaiuraieq nD@@Q&@b%Xﬁﬂahdﬂﬁdjsubstance and polyethylene glycol, a-
standard curve (welght ratlo vs integrated aréa ratio from
—NMR spectrometry) is constructed
(2} The polymer and 1nternal standard substance are
ﬁniformly mlxed ‘and subjected to H-NMR spectrometry
(3} The weight of the “3.3-3.9 ppm peak appearing at the
. same position as that of the‘ﬁolyethylene glycol” is
calculated from the standard curve based on the areadratlo
" of tae integrated values of the “3.3-3.9 ppm_peak appearing
at the same position astthat of the polyethylene glycol”
and the “peak of the inter?al'Staﬁdard:substaﬁce”l
- The above waterfsoluble polYmer (A) is not ‘
particularly'restricted but'may be any of those capable of
exhibiting a water-reducing caéacity on cemént compositlone.
PolycarbORylic acid polymers having polyalkylene glycol
molileties in side chains are preferably'used, however. Such
a polycarboxylic acid polymer can be used as an essential
constituent of a cement dispersant and is called
polycarboxylic acid polymer cement dispersant or water-~
- reducing agent ,‘
' Preferred as the above polycarboxylic a01d polymer is .




nononer, such as acrylic acid, nethacrylic acid or crotonlc acid, and a
monomer giving g-a constituent unit (I11). (e.g. a nononers @%@Ehﬁﬂ@ioned

| ater herein). Referring to the above general formula (7), the hydrocarbon
group containing 1 to 30 carbon atons-as' represented by R2 may be, for
exanpl e, an al kyl group <containing | to 30 carbon atons, a benzene
ring-containing aromatic group contaiggng 6-to 30 carbon atons, such as a
phenyl , alkyiphenyl phenylalkyl -(al kyl )-phenyl -substituted"- phenyl or
naphthyl.grouP or an'al kenyl group containing 2 to-30 carbon atons..-The
aver age ndlRelyeaberxnliof acititpehynet {helpxyabkyleae group, which is a

nunber ofp&l 6k§g4m r.of .5 00, nore-preferably.l0
to 300, stl%' mreyi%}ee%gﬁ %%S?%E@%%E Wkt {)l&gfﬁ?ﬁjﬁ?ﬁeﬁﬁego&é 00.’

- Further, e Rihring qenerl Eﬂﬁmmian(TFQZ is preferably 1 to 22, nore
preferably | to 18-, still nore preferably 1 to 12, further: preferably 1
to 6, partlcularh preferably | to 5,. nost preferably 1 to 3.. The nunber
of carbon atonBR4n}i e oxyal kyl ene group 8110 in' the above generaL formul a
(7) is adequately to 18,- preferably 2 to 8, nnre.preferably' 2"-to 4. In
cases mhere*-fh@~cﬁhs%+tuent uni t (|? conprises 'a single species, it is'
preferred that the[oxyalkylene gr oup conprlses an oxyet hyl ene group so

t hat the: baIanqégbqnyeﬁﬂlkyyqp@phlI|C|ty and hydrophobicity may be secured,
and it is . nmore preferred tHaf the oxyethyl ene groups account for not;

| ess tharn 50 nnie percent, partlcularly preferably-not |ess “than 60 nDIe
per cent . 1&nthRe formelanaRd, and R'3sesentibes shihe canstiiftfieatetn tuing (1)

: ConprlSeéathor@ﬁrﬂﬁéﬁt§pﬁch?érOQEn h%oﬂrgﬁerrﬁgth t B%pon% Ofathe' '
constitugnt, units (L) gﬁg npri seS an.ox Fene gro the oxyalkylene
r

group 30. Mar & X566 246 &6fe Ofs eﬁﬁiﬂbr’@d (@Cfglmp@admtsabove
const i tuentowatkmne gheng aaxyt@enmgtgoasd,laf ehrBSAMRALEns 2519 al kyl ene

ol o denoep e SEs B L LB LT yr'méﬁlagﬁeere%{ﬂ%%Egkﬁoﬁ%ﬁkgaﬁét : L?“ v
(et h) ac@w%khbﬁ@eo@r@umt@nﬂas a number of 2 to 300 and. Rl?' ) .
represents a hydrogen atom or a hydrocarbon group .
contalnlng 1 to 30 carbon atoms, ) A
A -and-a carboxyllc acid constltuent unit (II}
represented by the follow1ng general formula (8),

.7113'5114
--"6?}““0%"“ | o (#)

R2 coom?

in the formula, R and RM are the same or different and
each represents a hydrogen atom or a ﬁethyl group and M!
represents a -hydrogen atom, a monovalent metal, a divalent
‘ meta;, ammonium or a pretonatéd'organic amine.

Also preferred as the above polycerboxylic acid
polymer is a polycarboxylic acid polymer (A-2) having a
polyoxyalkylene ether constituent unit (IIT) represented by'
the follow1ng general formula (9),




acid with al koxypol yal kyl ene gl ycol s obtained by addition of a C

al kyl ene oxide to any of saturated. aliphatic alcohols c@@@dﬁﬁhﬁ@mi to 30
carbon atons, such, as nethanol, '"ethanol, 2-propanol, 1-butanol,
1--pentanol’', ' 1-hexanol,- octanol, 2-ethy|-|-hexanol, nonyl alcohol,

| auryl al cohol, cetyl alcohol, stearyl alcohol, etc., unsaturated

al i phatiic- alcohols containing. 3 to 30 carbon atons such as aIIyI

al cohol, methal Iyl alcohol, crotyl al &dhol, ol eyl alcohol etc.; alicyclic
al cohol's, containing.3 to 30 carbon atons, such- as cyclohexanol_ and *
aronatic-alcohob% taining 6 to 30 carbon atons,. such as phenol,

phenyl nmet hanolR d&§C al cohol ), ne..thylphenol (cresol), p-ethyiphenol,
.dinethylpheno[ (x&lenol), p-tert-butylphenol, nonyl phenol , - dodecyl phenol ,
phenyl phenel-—mnaphthaol , etc. Prefegyjed are, however, those ester conpounds
of al koxypol ya kylene gl ycol s corresponding to the cases where Rl12-is a

- hydr ocar bon. Qnggﬂgg 20fornu|a (7), with- (nmeth)acrylic acid or
crotoni c acid. The abo Foner (a) includes the followi ng, as given by

speci fic .ch ol yet hyl ene col nono(neth)acryl ate,
rrgno (rretlﬁ-ﬁ %:arncer ;a#oan[“g’l a'r’rﬁ né%éﬁfﬁ y*f\h%l’t are %E’r)‘l?o(sﬁﬁ‘teh)oéf: A 5%%@ ¥rmno
(et h) aemyg atash rrum@(srmtﬁr) acmcamjen rmnm( et h) agstH el &yroup, R

nono( et ) cr pol yet.hylene gl ycol
1- propox?bolf%%ﬁﬁEEne yco f p %8%‘ pd1yé?ﬁ¥ dtiégl E%&% ;
| - - but oOx PO ee Pg Y cprougs bm&m;tpolaymehwen@lgfeyn@ht and each

. 2-methyl ﬂep@eerée&pewoxwlme%y bupZdH%.h nf; B QRO®¥PQLY LAY ene

gl ycol “1-pentyl ox Bolyethylene ycol -- ypolyeth ene gl yeol 30
- Narch 206 oms, resents the average molar number of addition of

~the oxyalkylene group and is 'a number of 2 to 300 and R

represents a hydrogen atom or a hydrocarbon group

_ ‘containing l to 30 carbon atoms, _
~and a carboxyllc acid constltuent unlt (IV)
represented by the follow1ng general formula (10} ;

R?‘l Rza o
—(—C——-—C)—— o
R” COOMZ

" in the formula, R “and R¥ are the same or dlfferent and

. each represents a hydrogen atom, a. methyl group’ or —COOM
provided that R? gnd R? do not represent —COOM3
simultaneously, Rﬁ’represents a ‘hydrogen atom, a methyl

group or —CHﬂKInF R21 and . R22 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. ' o o
_ Thus, the above Water—soiuble polymer (A) preferably
. comprises the above polycarboxylic acid polymer - (A—l)
'and/or the above polycarboxyllc acid polymer (Ar2) Such -

water-soluble polymer (A) may be composed of the above
polycarboxylic acid polymer(s) alone or may further



41 mono (neth) acryl ate, cycl ohexyl oxypol yet hyl ene gl ycol

mono( et h) acryl ate, 1-octyl.oxypol yethyl ene gl ycol nono. ( #tMygb2(0Gt e,
2-ethyl -I-hexyl oxypol yethyl ene nono(neth)acryl ate,

nonyl al koxypol yet hyl ene gl ycol gl ycol nono(neth).acrylate,

| auryl al koxypol yet hyl ene; gl ycol nono(neth)acryl ate,

cetyl al koxypol yet hyl ene gl ycol - nono(net h)acryl ate,

st earyl al koxypol yet hyl ene gl ycol nohdvheth)acrylate phenoxypolyethylene
gl ycol = mono(net h) acryl at e, - phenyl met hoxypol yet hyl eri'e egcoI

rono( et sy 5% San k| GAENGYYBLYPLEX2)°ghyERL 00 - (et h) acryl ate,

nono (neth | at e nmono (net h) acr tﬁ) acrylate , hono
(met h) adtyHEE Porphis ey aB?%Y@ﬁé aSn@nEa%n eehytatpphéte, nono

(meth)-acryl aterhep-ae:tdwémﬂmw;@@diy& -8R6 l/£8'ac1d A
di met hyl p} genox p§¥y coI ert-bu henox Z%tﬁyl ne glyco
nonyl phendxypot y %V% %Bﬁé%ﬁlﬁ%e%%%g ?Eth?V@n hgl gbove- -
phenyl phmmeﬁétdede&nemlglmtm@ém hmmps)l yeibyh ensy ghm%l and

esteri.f. td 0% Gl derlved from (nmerh)allyl al cohol-ethyl ene oxide
adduct s -an (negﬁ%Pacry euﬁ%FlE%?%ﬁqur%Iﬁv rﬁ?ﬁ%ﬂ%@tgroﬁegk?ved from
_crotyl afeswEieretigl mtc;;qrdei adduet sheargl i{ e Theaer )dolristlaﬁiéht and various

like al kexypal wWaldhy keRE Hhysalsdrned et acr
gl ycol nnno&ﬂeth)acryﬁgte thhoxypolyﬁg%%§ﬁékﬁﬁes oI . two Or more.
ethoxypo 51-ofyI-ene gl ycol mono( et h) acryl ate, | - propoxypolypropylene

egCOI-'. The above. polycarboxyllc ac1d polymer (A-1} can be
' produced by copolymerlzlng a monomer comp051tlon comprlsloo
a monomer glVlng the constltuent unlt (T) (e g the monomer
(a) nentioned later herein) and a monomer glVlng the
constltuent unit (II) (e.g. the monomer (b) mentloned later
hereln} Such a monomer composition may further contaln a
monomer giving the constltuent unit (V) (e.qg. the monomer
(e) mentloned later. -herein) . . In cases where each
constltuent unit comprlses a Slngle species, 1t 1s.
K sufflclent Lo use single monomer spec1es for glVlng each
" constituent unit. In cases where each constltuent unit
_comprises two or more species, two or more monomer species
giving the respectlve constltuent unlt species are to. be
“used. ‘ '
As for the proportions of the respectlve constltuent
unlts constituting the above polycarboxylic 301d polymer
_(Aﬂl), the constituent unit (I)/constituent unit
E (II)/constltuent unit- (V) ratio is preferably 1 to 99/99 to
1/0 to 50 on the. welght basis. The constltuent unit ‘
(I)/constltuent unit (II)/constituent unit (V) ratio is
" more preferably 50 to 99/50 to 1/0 to .49, still more
preferably 60 to 95/40 to 5/0 to 30, most preferably 70 to
95/30 to 5/0 to 10. The total of the constltuent unit (I}L
constituent unit (II) and constituent unit (V)‘is 100% by .
weight, however '

The above polycarboxyllc acid polymer (Aﬂl) may also




nono( et h) acrylate, 1 propoxypol ypropyl enegl ycol nono(net h)acryl ate,

but oxypol yp ropyl enegl ycol nono(net h)acryl ate, esterificati picBdlee s
propyl ene oxi de adducts esterificati.on products propylene oxide adducts
derived from (neth)a]lyl alcohol- and (nmeth)acrylic acid, derived from
crotyl al cohol- and (nmeth)acrylic acid, and |ike varlous _

al koxypol ypropyl ene gl ycol nono .(neth) acryl-ates. ) '

- Met hoxypol.yet hyl ene_pol ypropyl ene- gl ¥l nono (neth) acrylate

met hoxypol yet hyl ene- polybutylene gl ycol 30 March:2006 42 o

Tono( met L‘%%%%‘%%d‘*% SR e P B Ry e T

nDnoEne{H} %ﬁnﬂkyalkxﬁqnﬁ»gﬂuﬂqkﬂfaﬂeﬁma$blm@%efgreﬁee ghyb@kyl

mono( e : v utyl ene

nono( met h }i(gdr:ﬁyl g;tjg d fcplp?r opoic%éo l?/{e%ykﬁgne r]ap) Jf%//mp(? o%yjr%%egg'%(%%rf‘er

nono( met HjA¥T3A i lém NGO Gy etrtsA tene hed yivongtensogy Yol acid

nono( nmet- hacagjnyélqt &uck g RO ety I(pneneqﬁ{aycp‘]rﬁpﬂ en ((eld%%c&o 0. (et h)
e

acrylate ut oxyet hyl ne- - pol ybut yl'ene nono acryla e such
‘esteri flaccdt ‘orf5r 6d Teds JigBas r‘i’ech’frlr fd}ftfdhd#fslii n{Iwhi-cfe taw @r nore

al kyl ene noxtictiesr- S C imesh tiiionle o mattfé)ra@lrewélql)am d as est erification products
derived - fron1(?%%gkglh Ingg hgéag%gglgﬁg 0xi de/ epe oxude or

et hyl ene oxi de/ butyle
est eri f i dadresaghotiugrsugecionéd ihriam 1 ooty carbon atoms as’

al cohol-. I X jor hylene de/butylene oxi de
I%%Q%s%ﬂ%ea hyek AN} Y éngﬁng ﬁﬁ lgyL

adduct s and- (et h)acrylic acid, vari. o %ﬁyalkylene
gl ycol , ﬁﬁﬁ&@ﬁﬁ#ﬁ?aér%Paﬁ@scaAboﬂhetﬁmﬁ@nerb@byqyannnyqﬁn@nnmmmmmment unit

(1) rea&a&@ﬂﬁ@dgEMubh@oﬁ@QYﬁlH@”@r@B E@r@HE%o%BEtokgﬁr%ugﬁy €4

ment i oned, yl'ic acid,. nmethacrylic aci crotonlc acid, and
met al saPP? YinnﬁﬂpghPéﬁ ’aﬁﬁeﬁﬁiﬂekyl (aliyl)phenyl substituted"
phenyl or naphthyl group, oxr an alkenyl group contalnlng 2
to 30 carbon atoms. The average molar number a of addltlon
of the oxyalkylene group, which 1s a number of 2 to 300 is
Apreferably 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 RY is preferably 1
“to 22, more preferably 1 to 18 'still more preferably 1 to
12, further preferably 1 to 6, particularly preferably 1 to
_5 most preferably 1 to 3.
The number of carbon atoms in the oxyalkylene group
R0 in the above general formula (7) is adequately 2 to 18,
preferably 2 to 8, more preferably 2-to 4. 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 greups account for nof'
less than 50 mole percent, partlcularly preferably not less
- than 60 mole percent. On the other hand, in cases where
the constituent unit (I) comprlses two or more species, it
1s preferred that any one of the constltuent units (I)
comprises an oxyethylene group in the oxyalkylene group




salts of these. In particular, (neth)acrylic acid and salts thereof are
preferred. -The above polycarboxyllc aci d pol ymer (A-2) cé%ﬁM@H%ﬁwaﬁuced by

copol yneri zing a nmononer conposition conprising a nononer giving the
constituent unit (Il11) (e.g. the nononer (c) nentloned | ater herein).. and

a nononer giving ..the constituent unit (IV) (e..g. the nononer (d)
nmentioned -l ater hereln) Such a nononer.- conp05|t|on may further conprise a
nononer giving-the constituent unit. (WC(e.g, the nonomer (e) nentioned

| ater herein). As for the proportions of the respective constituent . units

consti tuttﬂgrggg above pol ycarboxylic.acid potyner (A-2),.the constituent
unit (111)/constituent unit- 30 March 2006 .43 (1V) /constltuent unit. (V) is
preferably 1 t cA99kbe Renaper ﬁ@)SGlUmhmetghtabagescoﬁheltuaatlUUént uni t

L)/ tphél t t f bl y- 50
Lo 98150 1o 316 o aart o7t HentrOnal, Y88 piabky eyt Conrut: (627 0t o 30,

nost pref &FH % aqgu§559@¢§9vgg ey ﬂ@elb33¢ﬁ§lﬂ§tépldﬁ rhetevhst it uent

units (Ilagid oﬁoasfatwrﬁcml&eﬁy&agmgncqag{gugg%h UBde M} i §p50 100%

by wei ght hOV\e The abo olycar box lic acid | yre A-2) can al so
be ' obt ai Hed by JC%%ET% Bre u%%f) ‘Xigml(‘é%t bﬂc’éVéiﬁgéaéf Oﬁncr‘allfkw@ne |

oxi de(s) rg%@cbddlﬂr:rfﬁ abkoxmld yaﬂlzkﬁhe?@l #Dy&@ggyabkalﬁéuebygha@i)ﬂt;)mﬁh an
aver age’ u I 10N Wt obt-ai ne Yy
copol yneri z%ngdna %l%?n%o?r%{tols |to%n a(%l rrprﬁsssiaﬁtéJ ﬁl’aj_tlé:d al cohol ,
such as @iGAhaleomsitaimdinmil o 30 cohdbon Stmmhyfsu@hbm amethaol,

3- met hyl -ekrhutsi n- A1 2- i Vi
e con ””-’nﬁr‘ﬁ o “ﬁ‘ﬁ““ﬂ"n%n?fﬁ%é’ B g o herer )

t he consti tuent
In the af&r&0¢dneral® hf&r‘r?ﬁl ool ¢Hé3fb){f]erfa]g@1rﬁ)1:arla¢me?rl®mlfaddl tion

of an oxysitil @llﬁtogfoQUp(SS:)edr%/la Ry Ofe i 1,0 304k Bita t &1 IBRBIALRY
gggber of, 5:%] ?%Ooon@fmlgg ? %gaquﬁ%go 300, stlsll nor e preyferably 20 to
parti cul ar I Sth ifiltberSW & ol Ylatons i n R20
is prefeﬁé@p@oﬂ,t@e@halﬁwﬂeaﬂm@h@dabbrdkyk)thohol, oleyl alcohol
etc., allcycllc alcohols, contalnlng 3 to 30 carbon atoms,
such as cyclohexanol and aromatlc alcohols contalnlng 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 correspondlng to the cases where R'? is a
'hydrocarbon group in general formula (7), w1th_
(meth)acryllc aclid or crotonlc acid.
The above monomer {a} includes the follow1ng, as
glven by specific chemical pame: methoxypolyethylene glycol
: mono(meth)ac:ylato,_ethoxypolyethylene glycol
‘mono(meth}acrylate, 1~propoxypolyethylene glycol
_Fwno(meth)acrylate; 2-propoxypolyethylene glycol
mono(meth)ocfylate, 1¥butoxyoolyethylene glycol
_ mOno(meth)acrylate,'2~butoxypolyethylene glycol
mono(meth)acrylate, 2mmethy1;1—pfopoxypolyethylene alycol
~mono (meth)acrylate, 2—méthylw2—propoxypolyethylene glycol
mono(meth)acrylate, 1—pentyloxypOIYethylené glycol
3 mono (meth}acrylate, 1—hexyloxypolyé£hylehe glycol




still nore preferably 1 to 12, further preferably 1-to 6, particularly
preferably 1 to 5, npst preferably 1 to 3. -Furthernore, ¥HdaighaBed of
carbon atons in R18 is | to. 5  but is preferably 1 to 4, nore' preferably
1to .3 and, particularly preferably, is the structure -CH2-, (CH2) 2 or
-C (GB) 2 The nunber of carbon atonms of the oxyal kyl ene group R190 in the
above general formula (9), whichis 2 to 18, is preferably-2 to'8, nore
preferably. 2 to 4. In cases where thed4gonstituent unit (I11) conprises a
si ngl e speci es, the oxyal kyl ene "groups preferably conprises an oxyethyl ene
30 March u o.that a balance betmeen hydrophoI|C|ty and .
hydrophob%%ggé gpgifﬁﬁéd(: Rex %p thysdyparehyd el groups -
account fmpnndmetb$acthaatﬁo mﬂdtuymdxyﬁolydﬁyyuéﬂgeyﬂgbéyeferably not
| ess than,gQ LAS St he ,mongm ( t he constltuent
it (1 orR REERTREE s ceis AT e Pl oty bt henGind oy e

nentlone@onoﬂ@ﬁtékaﬁﬁwéatamsa@mw&mdmom@m@QQQMQyﬁbm@ @qw@olnononers such as
acrylic agbfle R{EEH SEYYAGE ci 4 metal , ammoni um

( ? b ac gaﬁ laﬁk%%&%ogybghggfgﬁl

and. ami ne salts of at u A&°d monomers such
as nale|Cmo%ﬁlﬂethiﬁ€6ﬁﬂ@tﬁclGetwiﬁﬂ$@awp©laetdyéndefgﬁ@tbd aci d, - or

met al , arm@mmbanﬂaéﬂymgtéal l's%eaﬁsytj,tﬁ%xypgwyébﬁg RE g g19agydr! des. of
t hese can ,. hal erC aconi c

anhydri dé" %%%8%?€?gﬁﬁﬁY%agﬁh ﬁ?ﬂ@xwﬁ9lyeBEYh@ﬂ?|éhEQOlThose unsatufated
nDnocarbmmmmwmemhrhcrpbmbeﬁrphEﬂylm@tﬁbxﬁgélyénggggeRgﬁyégg the same. or

breferably USEJQH%BEEEQ% é% a%%gﬂOﬂpggP?FXBéiYEt?%ﬁ?%§ %i?;glgrgcld nal ei ¢
aci d, wNWQQ?@W#@&Wa@EMl&ﬂmL Bsatthybphehesgpal e phi gl @iabyyyused. The

n t b th
o i ‘?ﬁég}i‘%ﬁ%ﬁ. eriy gncn?Tohatupn IV GTLFRle FURE i bot may

be any ‘i@zfaﬁP'etWtm@tYlmowlﬂetﬁrﬁlmdﬂ@lmﬂomr s.
For exanmkﬂk3mﬂﬁtﬁﬂﬂdﬁymdﬂk’“ﬂbﬁ&&ﬁﬁ%ﬁéﬁﬁﬁﬁhyethylene glycol

mono(meth)acrylate, dodecylphenoxypolyethylene glycol
mono(meth)acrylate, phenylphenoxypolyethylene glycol
mono(meth)acrylate,'naphthoxypolyethylene glycol
mono(meth}acrYlate, esterlflcatlon products derlved from'
(meth}allyl alcohol-ethylene oxide adducts and ,”
(meth)acryllc a01d esterlflcatlon products derived fromi:-
crotyl alcohol- ethylene oxide adducts and (meth)acryllc
acid, and various like alkoxypolyethylene glycol
mono(meth)acrylates

Methoxypolypropylene glycol mono(meth)acrylate,

. ethoxypolypropylene glycol mono{meth}acrylate, 1-
propoxypolypropylene glycol mono (meth)acrylate, 2-
.propoxypolypropyléne glycol mbno(meth)acrylate, 1-
butoxypolypropylene glycol mono(meth}acrylate,
esterification products derived from (meth)allyl alcohol—
propylene oxide adducts and (meth)acryllc 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

. mono(meth}acrylate, methoxypolyethylene polybutylene glycol



Hal f esters and diesters of unsaturated dicarboxylic. acids, such'as

mal ei ¢ acid, fumaric acid, itaconic acid and citraconic & Marchi2086

al cohol s contaihing 1 to 4 carbon atons; half am des and di am des of such
unsaturated dicarboxylic acids as nentioned above with am nes containing
1 to 30 carbon atons; half.esters and diesters of alkyl(poly)alkylene

gl ycol s derived fronlsuch al cohols or anines.as mentioned above by .
addition of 1 to 500 noles of -an alkyﬁ%ne oxi de(s) .containing 2to i8
carbon atons wi th such unsaturated di carboxylic acids as nentioned 30

Mar ch 200&@%5(&@Q% Hatest h aturated
dlcarboxyllc Fachyllaias %&%o%@%gq%% %gﬁ%n%lpdTﬁg ﬁnﬁ993398118

nti oned abov
car bon atgﬁg ggpﬁgF&ﬁﬁéﬁe &WP@&W@Oéeﬁﬁhédeﬂﬁo@pdwbhtgﬂpoelgl@mdhﬂ
nunber ofmaddumeﬁhaaaryqate$oqy rH@bk 55H9%%h§§%h%egoﬁ%@¥b§$h%ﬁ fic acid and
col's

.glycol s n 8 car n atons Or derived

?rgnlsuch g §§%|§°%ngﬂsghi&ﬁﬁgﬂa F'a&aPFPBHXYEO yetggépne =(pol y) alky:gne

gl ycol . dpPhﬁbhyyéenylgﬂgsoiumbna$meth9@&byhge@ gbycol. di (meth) acrylate,
ol ‘et ne C a po | ene gl ycol -

o (ot ) 2By *;?2?%9%%%8*%9% Tob) JP Lt o Pt VB RPN o8 (B by perulatgeo

di (et h) aérhrepexypelyackybane-pokyblbrlghat @sysath as hexanedi ol -

di ( net h) assyd ahes ol L ryl'at e and

trfneth;I % ﬁﬁangﬁif?%%?%%ac? at e; %%éﬁ%§£3§£?g%% §F§%%¥lﬁ?%aleates such

as triet I—él)ir ‘ﬁ‘éf ﬁfﬁ memmyﬁmtﬁlm eate.

Unsat ur ataeidy el fmn@(xﬁ@tMpa@wih@ Vd K %gg&r@f% dyl) g sul fonat e,

yl oxypr

3 (o B SPHSIAPUIIES: i i o wort 1 Kftans cetie
3- (met h%}ﬁp@;ﬂ@@@ﬁ@dﬁl@@'ar&aﬁmﬂﬁléuicleD:lifQﬁ)és@%ﬁlt@'Lcatlon products '
ror vy SEr PSRRI, kB FEASET i "f%aoww »
acrylanlGﬁﬁfﬁyP§UPﬁ&ﬁh?%ﬁnQ¥l¢&ﬁWMQ¢Ww¥W@paméstHMMUB aaei d
(et h) acr(ydea;mmder@rld,csfa&@e%lytfe%'ﬂc%‘%'l% 3% MR 135 1 TRIQVA! SR, et al’
d'valentcg%k§h’a§ l et%er%% %gage/propylene oxide or ethylene
ox1de/butylene oxide adducts and - (meth)acryllc acrd and
' llke varlous alkoxypolyalkylene glycol mono(meth)acrylates
. As the monomer (b} giving the constituent unit (II)
represented by the above .general formula (8), there ‘may be
‘mentioned, for example,_acryllc a01d, methacryllc acid,
crotonic acid, and metal salts, ammonium salts and amlne
salts of these. In partlcular, (metn)acryllc acid and
salts thereof are preferred. -
The above polycarboxyllc acid polymer (A-2) can be
produced by copolymerlzlng a monomer composition comprlslng
| ‘& monomer glVlng the constltuent unit (III) (e.g. the
- monomer. (c) mentloned later herein) - and a monomer giving
.the constituent unit (IV) (e.g. the monomer (d) mentioned .
- later herein). Such a monomer composition may further
" comprise a monomer giving the constituent unit (V) fe.g;
the monomer (e) mentioned later herein).
As for the proportlons of the respectlve constltuent
unlts constituting the above polycarboxylic acid polymer
(A-2), the constituent unit (I11}/constituent unit




.ami ne salts of these; unsaturated nonocarboxylic acids such .as acrylic
acid, methacryli-c acid and crotonic acid as wel|l as netal39 MareBr00n and
am ne salts thereof. Esters of unsaturated-nonocarboxylic acids with

al cohols containing 1 to 4 carbon atons, such as nethyl (neth) acrylate,
ethyl (meth) acrylate, propyl (neth) acryl ate, gl ycidyl (net h)acryl ate,

met hyl crotonate, ethyl crotonate .and. propyl crotonate; -am des -

6f - unsat ur at ed nonocar boxyl ic 30 March‘l:gOOG 46 acids with am nes containing
| to 30 carbon atoms, such as nethyl (meth) acryl am de; vinyl aromatic.

d c un l
compounds (SUgNcafist$EYERDE, Qt”?\?bykét% %%Tﬁatl L S%@ﬁ%{@”i%&{&nedl ol

p- - et hyl ﬁt yrene; - al kanedi ol nono(neth)acry
nono (nethfa PyPﬁt‘éel‘J_h‘B bentaneditg comotimeen] aoiyl &TEIand

1, 6- hexanedihot i tBsef MeL ) agrv) ﬁé@ns@i@ﬁ@ﬁtsﬂg tagvguagdhggg i sopr ene,
chl oro- -1 ut unsat ur at ed am des.

2- met hyl e_an

such as (?re‘f’%r%%fij’l §1 599 %t‘l‘ﬁ ]aé?yi:‘ai Ry afitdéd more preferably

N- mat hyl ?m ne¢ hy e gl aameeo atnsl 3\0 J\lhmosﬂl ﬁ]l:éfé%‘bbi?eﬁbétécbﬁ/gﬂ‘ gs:

unsat ur a c es qguch onitril :

a- chl or oa%?%l%?ﬂ‘?rl ITZI 65 gét 5%? Eaitd n(f T Hoet at e and
vi nyl pr gpRivHat eaeninsatidr at’dd amdlemrssuthtlaenanuﬂnet by} iérmesh)asgyl ate,
met hyl anlﬁfq&gﬂ)ﬂ [ nRidagryl ate,” dienthyl ami noethyl” (meth) acrylate,

di met hyl am nopr opyl (rret h) acryl ate, dibutylamnoethyl : (neth) acrylate
and  vi nyl pyri diffe:2heive BPLYSRsherYd icomstish dm ko agi- 2l viary | dlenzene;

cyanur at @ S aed Wyl 16xADUIE oo Ad i copOUALl, fuCh, A%, (et h)

al Iyl al cghol, and i d (rmeth)al l'yl - ether;’ unsaturated am o conpounds
such as . I}(ﬁ@t é’gﬁqutc?étsﬁyl o ﬁ@fih)té’crﬂratl”éaa%w athers or allyl ethers

such as méiMmoomdey;adﬂdy;lleaeeggww wmmp\am)é[v@g ,(mo]_;:{h}mr}{l %I tmgl eﬁ_e gl ygol

monovi nyly oxypal.ye ene no(neth)al lyl, ether an

pol yet hyI ene gI ycoI En@éo%w f"ﬁ}é al. Pi?llyg‘i%é’r %‘%\Jﬁ%é’ derivatives such as
pol ydi nef:ﬁy’loélyp‘@%aﬁén%laopynamﬁnorratne:amlctm ct-,onmnjgaimmtahyl si | oxane-

ami nopr onnbe@a@mt@arraheéﬂw aghé BQ' ﬁ%?‘i M axae Bl 1
(propyl amlnog“al eani € aC| 8 | GXENe-bi's
1,7 3-met 3 uten ~methyl 2— buten“1 -0l or 2~
methyl 3- butene -2- ol, and a- monomer giving the constltuent

“unift’ (IV) (e.g. the monomer (d) mentioned later hereln)

- In the above general formula (9), the average molar
number b of addition of an oxyalkylene group(s) is a number
of 2 to 300 but is preferably a number of 5 to 300, more |
preferably 10 to 300, still more preferably 20 to 300,
partlcularly preferably 25 to 200. The number of carbon
"atoms in RZ° is preferably 1 to 22 more preferably 1 to 18
stlll more preferably 1 to 12, further preferably 1to 6,
partlcularly 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 —CHZ + —{CHz) - or
~C (CHa} o~. '

The number of carbon atoms of the oxyalkylene group
R?%D 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 constltuent unit (III) comprlses a srngle species, the

‘oxyalkylene groups preferably comprises an oxyethylene



(di propyl eneam nonmal eam ¢ aci d) pol ydi ent hyl si | oxane- (1-

propyl - 3-acryl ate), pol ydi et hyl si |l oxane- (I -propyl -3- net Fitiarch2896

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

and' pol ydi net hyl si | oxane- bi s- (1-propyl-3- methacryl ate); unsaturated
phosphat e esters such as 2- acryl oyl oxyet hyl phosphate and

2- met hacryl oyl oxyet hyl 30 March 2006 phosphate Conpounds derived, .of an
al kyl ene oxi de(s), 47 by addition.of a %peC|f|c amount . from : '
polyanldepolyanlnes pr epar ed -frontcondensatlon products

pol yai ky! geenel ¥amtnse SUERIBREAALER. R, WALEAT: 98,4 elfyl enetri ani ne.

tr|ethylegetetran1ne t et raet hyl enepent'am hexam ne,
di prop.yl H@FPPQﬁPh@lthWﬁprBByE@ﬁéﬁeﬂrampﬁe @m@fﬁewbapnopwyatﬂyiunﬂn ne

and di bagi-eupei Qacéuﬁh .aarrrﬁbennesec'tﬁa SYeCHRIG ?a% pflumaric acid,
mal ei ¢ aci d azeL ﬁ acid or sebacic acid or- este frl catlon products
obt ai ned- PPERTSULATbY bREPEerebd¥ nahdlapsokbra €8ntigilpi PErLend .20 car bon

atons or condelsath®meieaet tsajf%s?mlsgwhhél B@ﬁbﬁléﬁbﬁf_ andcaligghol St
further con ensa IOI’I,

t i arb at ons ectin
|ﬁ02pgppf?%p%r%%o€ ?gp g%?t%btﬁﬁt%¥%ﬁtﬁtuEor%e?a 810hn EBpERi PRYabEoN
pr oduct fm&mﬁ{¢mﬁ¢gaﬁwaexammld mm@aHMraté@hﬁbnooatBbﬁymgc1abQF2g car bon
t I t [ t a like-
unsat | OH@HA%éfQ’sucﬁfggt%§$¥¥%$d§%ﬁgcd% 5&%¥ fxﬁtgﬁhgc

unsaturated epoxy conpou ﬂﬂnoners for
exanpl e é&ﬂﬁ?ﬂ%ﬁ|Qﬂi4ﬁ(ﬁﬁﬂ%@¢&kﬂ|ammbﬁxmmnammpmunms sabsulofnghésem

addi ti on Hfd ath kWA Q:l("éjfﬁl(tﬁgxyﬁﬂ?ra@ﬁd rﬁérﬂ{:héff@ %&lq gntgai)%fgyl ene
-oxide, tao an actlve hydgggiﬁﬂr atomof a

pol yet hy IR mttagnic o idifeiaR e, acalrféi c‘(%tﬁ)@ﬂ%@ca@t dobr an
esterifi emttiadn mnmdmcihmf ra018 (Kl ad G Rk ANd, an r tdlGa@le cONtaining 1
to 20 car. an unsat ur at.ed pox conpound such as.gl'yci dyl
(neth)aCFQﬁate qu Pt can also be For example, maleic ™
anhydrlde, 1tacon1c anhydrlde and citraconic anhydrlde may
: be mentloned Those unsaturated monocarboxyllc acid
monomers in, which R¥, R* and Rﬂ are the Same or . dlfferent-
_ and each is a hydrogen atom or a methyl group are.'
'preferably used among these and in partlcular,
(meth)acryllc acid, malelc ac1d malelc anhydrlde,.and
_Salts of these are preferably used.
The monomer (e) giving the constituent un1L {(v),
Wthh can be used in the practice of the present invention,
. is not partlcularly restrlcted but may be any monomer
copolymerlzable 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, fumarlc acid, itaconic acid and
01tracon1c acid, with alcohols containing 1 to 4 carbon
atoms, half amides and diamides of such unsaturated

' dlcarboxyllc 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'addlthD of 1 to 500 moles
of an alkylene oxide (s) contalnlng 2 to 18 carbon atoms

. with such unsaturated dicarbexylic acids as mentioned




glyc.idyl ether. For obtaining the above polycarboxylic aC|d poI£ (A-1)
or (A-2), the nononer conposition nentioned above is pon Qgﬁng a
pol ynerization initiator. The polynerization can be carried out in the
manner of polymerization in a solvent or bul k. polynerization, for

i nstance. The polynerization in a solvent can be carried out by the batch
met hod or by the continuous nmethod. -As 30 March 2006 48 the 'solvent. -to be
used on that- occasion, there maybe mefi®ioned one or two or. ‘nore_speci es of
wat er; | ower alcohols such as net hyl alcohol ethyl al cohol and 2- -

propanol,agrggath%lfo %'&%h%9d3d1% %arb Chg%%ﬁ gg%égﬂgl tol uene,

xyl ene, cycl ohéxané an hexane; ester acet at e;
ket one coRpEanBexsdér &§ldﬁa@§tmﬁ@taw@eMEBpreewhyh kétyepds and so forth.

I'n view.okonthensg U@'tbtifogatgg 5%%h!n%r ggggﬁkgﬂgngf &QEHRrOdUCt

polycarbo yli.c aci d polyne IFéw 0 € ease

of ! handlléﬁglvﬁdu§FﬁB ﬁH@hpE NCE 50%?pﬂéra@pmbpel?ﬁeﬁd@AﬁipnorZ(b@- 2), at

| east one36p¢c|es selected "from .the group consisting of water and |ower

al cohol s contalg g? éo 4 carbon atons is preferably used. In that case,
.methyl al cohol P2&f hyPideE ofisF 1 ¥Ad §rﬁtoﬁaﬁéﬁmlcaﬁﬁldpaﬁﬁl%hY@?l? effective

'annng thecbnhe1nahgohote t8ntarbbngatdmbood FEIPADKRLEAE. ipcgages wher e

t he pon o] r d th above onc | & acj olyner

(A1) oy TALEPRAPEROR SBERCYELROL oL SO Enb rop papyl [ 20 dpelm

pol yrrer1 z2RPbh (Palyi atbylersac@msoamm@nmmrmxaﬁs smthal aper sul fate or

hydr ogen. pey r ol n :

this case ?@”?%%sttfgﬂgﬁ‘%ﬁ SPlietiFaoy B B0 BTy FtL PG NI ERT

ascor bi ¢ Si{t %Jaﬁtwfoateﬂmlam@ym@e bl yeel @bﬁmﬁebﬂcyrﬂl&t%aarn@ll ng out

t he poIyn@wlgkéﬂnynenér@ngbdgwwgofy yléHkLQ£ = hydrocarbon, an
eto

ol vent, & BT ORT S B per b e a&rxta?f?aﬁf’s”q%@??a% Goi' o
hydr oper Q¢ xthneglichl @s(m@mﬂwﬁ@er@dmﬁhﬂommwomound such as_
trl(meth)acrylate and trlmethylolpropane dl(meth)acrylate,
(poly)alkylene glycol dlmaleates such as trlethylene glycol
: dlmaleate and polyethylene glycol dlmaleate

Unsaturated sulfonlc acids such as v1nylsulfonate,
(meth)allylsulfonate 2 (meth)acryloxyethylsulfonate, 3-
'(meth)acryloxypropylsulfonate, 3- (meth)acryloxy 2- |
_hydroxyppopylsulfenate, (meth)acryloxy 2— hydroxypropyl

. sulfophenyl ether, (meth)acryloxy 2- hydroxypropyloxy

:‘Sulfobenzoate, 4- (meth)acryloxybutylsulfonate,
(meth)acrylamldomethylsulfonlc ac1d
(meth)acrylamldoethylsulfonlc ac1d 2~methylpropanesulfon1cA
acid (meth)acrylamlde and styrenesulfonlc acid as well as
monovalent metal, divalent metal ammonlum and organlc'

" amine salts of these, unsaturated monocarboxyllc ac1ds such

‘as acrylic acid, methacryllc acid and crotonic acid as well
as metal, ammonium and amine salts thereof.

Esters of unsaturated- monocarboxyllc ac1ds w1th
alcohols contalnlng 1 to 4 carbon atoms, such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (wmeth)acrylate,

"glycidyl (meth)acrylate, methyl crotonate,"ethyl crotonate
-and propyl crotqnate; amides of unsaturated monocarboxylic




azobi si sobutyronitrile, for instance, is preferably used ags h
pol yneri zati gn. initiator. In this case, it is also possi b?%M{aFf%t?@@a
pronoter such as an am ne conpound, conbinedly. Furthernore, in cases
where a water-lower -alcohol mxed solvent is used, an appropriate
polymerization initiator or polymerization initiator 30 March 2006 -49'
pronot er conbi nation can.be sel ect, ed fgom anong .those- various ones -

nmenti oned .above. The pol ymerization can appropriately be sel ected according
~0-the solvent and/oir, polynerization initiator enployed. Generally,
however, 3@eds df\’l’O@O@nlnosec:pnéaenahgylSQo B0. ASGmn rAf A0S B0 as WhEN

th I t AKX f bul k I t
e, 0o Y TRE A R0k FabPyLhRRIG! viRy D FRLRARCT. ool BLK ROLYTET | Zat i on.

it is general conduc
pol yrer i z%ttl“’b‘?ﬂ% t¥drokhylstvhens, b*emwiltoﬂ;aemel etexcbrpwlnmmqylstymeh@,(l de; a

hydr oper exiiden Y aisns WEAR) WAL 9PEL OX) R a8 120 0 2r agaund_such as
azobi si sobut {onl trile,_ and the | e, cul ar wei ght

of the pri B SRk by | 1 o5 a&?@tw@mi ’Glsl\nQ)(m@rthOACZ)yrlaaechadn
transfer ]agﬁ-ﬂiexaﬁilﬁ:hlo]aﬁuon&mmh QS ; agi Ankar sdchsakt buﬁzggigﬁé) or
a.thiol gan %orf n'i e thi oI chain transfer agen

used on tcih a(S| oﬁm?ts restgh HH-FRe (e g%n@PéPrPoﬂrrﬁra HS- R 30- Eg
(wher ei nbulizastlerreepnﬂwﬁw:aamchldﬂ}aldegg ol oad a(meﬁg)iceﬁrlami?aébon atoms, |
represent 1 nts a

hydr ogen (gltetgﬁis%r %ol\_}gﬂerﬁ met‘al, %%q(?“via ﬁr?eéﬁé%FMQﬁl‘g N oup or
a protondtBgt déﬁﬁe@lﬁrﬂqﬁlag?l@iﬁj UR3': nsprtestnt gamhdab k.*ythclgrmp cont ai ni ng

1.to 10 (ﬁeltmlac% G idnd 1@ LERr %ﬁ%’i‘ﬂ%ﬁié\ or 2), and
i ncl udes, for E(Q nmer. cagt oet hanol dr(r)!}]l ycer o% Lé. t hi.ogl-ycolic, acid,

2- mer capt opr o' gggrg&eg egleggy é&ﬁ@oﬁﬁopfl@yﬁi @catiate taidmiyd a' ci d,
oct yl thpongonlaa‘ee ua&dt@@hytkad3aﬁi&h@%pts%@1~9%!soQﬁﬁﬁm@ﬂ?ypr two or nore

ol ccul 4t PEETURC T BEet e BoT JekPBoRYRE Io @i ke, 0 T
dlemthylamlnoethyl (meth)acrylate, dlmethylamlnopropyl '
(meth}acrylate, dlbutylamlnoethyl (meth)acrylate and
_v1nylpyr1d1ne, divinyl aromatic compounds such as
lelnylbenzene, cyanurates such as trlallyl cyanurate, |
allyl compounds such as (meth)allyl alcohol and gly01dyi
(meth)allyl ether; unsaturated amino compounds such as
dlmethylamlnoethyl (meth)acrylate, v1nyl ethers or ailyl

» ethers such as methoxypolyethylene glycol monovinyl ether,
Polyethylene glycol monov1nyl ether, methoxypolyethylene
glycol mono(meth)allyl ether and polyethylene glycol
mono(meth)allyl ether. o

Siloxane derlvatlves such .as polydlmethy131loxane—'
propylamlnomaleamlc acid, polydimethylsiloxane- _
amlnopropyleneamlnomaleamlc acld, polydimethylsiloxane-bis—
(propylaminomaleanic acid), polydimethylsiloxane-bis-
-{dipropyleneaminomaleamic acid)} polydiemthylsiloxane—(l—
propyl—B—acrylate), polydimethylsiloxanem(l—propyl—B—
methacrylate), polydimethylsiloxane—bis—(1—propyl—3—

' acrylate) and‘polydimethylsiloxaneebis—(1—propfl—3—
methacrylate); unsaturated phosphate esters such as 2-
acryloyloxyethyl phosphate end 2~methacryloyloxyethyl .




1) or (A-2) to use a nonorner'highly capable of chain transfer such as
(meth)al lylsulfonic acid (or a salt" thereof), as. the h( Wi | e
t he above- nenti oned- pol ycarboxylic acid polymer (k-1) or (A-2) may be used
as such,, it is prefe'rable, in 30 March 2006 50 cases where its solubility
in water is insufficient, to use it in the form of a polyner saLt
obt ai ned- by further,'neutrallzatlon with an al kal i'ne substance, for exanple
such’ an_.inorganic material as the hyﬂ?OX|de chl ori-de or carbonate of.a
monoval ent or -di val ent netal ;" anmoni a; or - a. prot onat ed organi c. ani ne
(prefera ﬂogpﬂgggvalent metal hydroxi de such as sodi um hydroxi de or

pot assi um hydr oxi de) so that the,selubility in water may be inproved and
the pol ymer na@O%@O%%ﬁ@I@@riﬁe@hebfoadﬁotlan ofganspesdmienhmohmee aqueous
medi um sabatien; 1 The<aho kypar I , A-
adequat el y- has -a m£|3§§ Mgtgga % PPé%uF%%%%gﬁd%%OXFamt FS éngS& d?S 000
to 1, 00 r%oco%?%’f*%?‘ébw Br t8. sboereged lm)ltelrpr éfremabl y 10; 000 to

300, 000 p@symws@s@pbmami@wss@éh R m%fenlﬁeﬁeg!rxgghnsqu' val ent - as
deternlnqg té%iln er neat i on ‘chr omat ogr aph hereinafter referred. to as
- "GPC')."\Wien Y HeE ?EﬁﬁmHW%Taﬁ%tﬁ%?EEH@SPeﬁépﬁﬂmlng |l ess* than 5,000, the

ability tRﬁI]:iIE&AEhylMwaaahlrSee,grcﬁﬂ&td;@ﬁl@ﬂétﬂ@&ﬁx@ﬁé? Vhen it exceeds

1, 000, 00G, it i sh6 lit decrease ht average nol ecul ar
wei ght measur erent 5%%& %f%%§% I%% T@roﬁﬁfﬁ?ﬁét HREe?BOr: Waters
model 41CHdEFiar avtidd Srteﬂraacimﬁelonndea(cﬁex estocinhal yzldg sefswnese:
Waters Mddﬂawwﬂﬂméfﬂ adidi8 azdllaients . iThe, el ugnt 1o be; ysed is prepared by

dISSO|VIn§ 115.6 g .of sodi'um acetat e tr|h dra in a mxture of 10,959 g
of water SXhé e 6 Hjon<ﬂTQ9R9QﬁHQQﬁqkPeQHﬁromwﬁm¢hﬂd¥hh§En|a@ﬂdme pH to

6.0 Wtha&dS&%:@@lﬂdﬁ%u%orﬁ:@Jl%tﬂn 10fe S o) WR VS il & uent flow rate: 0.8
m/mn EBhH % nper at ure: 35%n
ensation products

.contalnlng 1 to 20 carbon atoms,rby subjectlng to further

rom such dibasic acids and alcohols

: condensatlon, in spec1f1c proportlons, with (meth)acryllc
acid or an esterlflcatlon product from (meth}acryllc ac1d
and an alcohol containing 1 to 20 carbon atoms’ or gly01dyl

'(meth)acrylate, allyl glyc1dyl ether or a like unsaturated
epoxy compound; nitrogen- contalnlng CathHlC monomers, for
example condensation products derived from compounds
resultlng from addition of an alkylene oxide(s), such as
ethylene ox;de and propytene oxide, to an active hydrogenr
atom of a polyalkyleneimine; euch-as'polyethyleueimine or
polypropyleneimine,Lahd {(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 glyc1dyl (meth)acrylate or allyl
glycidyl ether. _

‘ For obtaining the abave polycarboxylic acid polymer
(A-1) or (A-2}, the monomer composition mentioned above is
polymerized using a polymerization initiator. ‘The

'polymerlzatlon can be carried out in the manner of
polymerization in a solvent or bulk polymerization, for
instance. The polymerlzatlon in a solvent can be carried
out by the batch method or by the Continuous method. As




Col um: Tohso TSKgel Guard Col unmm SWKL + (A000SWKL .+ G3000SWKL +
&R000SWKL St andard substances:. Pol yet hyl ene gl ycol speciéﬁ%N@Uhﬂﬂgéh 2006
51 wei ght average nol ecul ar weight (My): 272,500, 219, 300, 85,000, 46, 000,
24, 000, 12,6001 4,250, 7,100, 1, 47.0 The cement adm xture of the. present
invention may further contain, in addition to the constituents nentioned
above, one or nore of such additives as_ conventional cement dispersants,
mater-solub]e'polyners;_air-entraining?%gents, cement wetting agents,
expansi ve additives, waterproof. agents, retarders, quick settihg agent s,

wat er - SO|Uleaes@vaﬁ{:yﬂ§r§ LbigkgRi g occul ants i'ng shr.i nkage
"reduci ngn l?tt:ants rei nforﬁl ng agent gﬂgg ‘Sg%ég E)lrlétt gﬁgr W[“fg‘%&%{: t he, cenent
_adni xt ur-e"OF AR @48 neT | HYR T OROBRI AReciest pEcvatiekn Anweway. The cenment

adi xtur eaDéoRbs pseskenis LeRy1 o 6aflobe cckpPda dsoRm Adxure |0 vari ous
ypsu ydraul i

hydr aul i i nater cenent

setting ﬁ%fé%%g?s +ﬁ %BH%EEEQ@%hCc%ﬁ%?@@@ﬁ@omﬁesu@bn%ﬁt admi xture of
t hg [ nxﬁimepMem el a@te scpdp@ﬂlégm?:ghm%eigggm Qﬂtefapam ty
and wor i ed products excellent in strengt

durability, ‘H %%ngllg?nab% "k g't aﬁ%&[%%ea N DFCAMROWMES a%félel aF t hout

al | owi ng. E}Qﬁ%e@q e they 1 aﬂtth.mlt loftaid; ewen sdheforitie, timme vafewkngadi ng is
pr ol onged-hd r;;glhﬁ)ﬂr 4 %&Q" & ositio nstitutes a further
aspect of: Hhe preseﬁi |g£eg?th %ﬁi@% Cg%%%SI 4 4¥(§hﬁnﬁﬁﬁ B cement

- adm xt ur @OLYCARIRYEASE Wil Piorlmrcdﬁ-dér @eﬂt@gé)ofandworreas;eew rofan.

: anmount cirl.’heaeras;eantorfalhraleﬂlf;‘tjn*gerleleranjJ o@% nore than
traln | S parJllc

100% r el e to |n|t|3gr nDunt of alr : ularly.
effectiv s &g il &An Ot Vom@itnd&est H’é‘e apseiesemedaated finont o gi ve

har dened theoduous' coaxaethegtoflnatb&eﬁﬁhhl@@@rdﬁﬁéghbu%ycoﬂﬂaﬂﬁinﬁu'ted
W th T he 't Fene Thaar SoRS e BhPERe ShA KReda it b tontPhued for a | ong
peri od ofefhyd é&ﬁphgltra‘n‘bﬁbr eacpbnl. andt 2epmophuslcantribute to sol ve the
pr0b|en]pﬁrtﬂ@ﬁ@é%@y'Bffectlve among the lower alcohols contalnlng
1 to 4 carbon atoms ' '
In cases where the polymerlzatlon for produc1ng the '
_above polycarboxyllc acid polymer (A-1) or (A—2) is carrled
-out in an aqueous medlum a water- soluble polymerlzatlon
-'1n1tlator, such as ammonium or alkali metal persulfate or
hydrogen peroxide, is preferably'used as a polymerization
initiator. In this case, a promoter, such as sodlum
“hydrogen sulflte, Mohr’ s salt, ascorbic acid’ (salt) or
' Rongallte, may be used comblnedly In carrylng out the
'polymerlzatlon using a lower alcohol, an_aromatic
% hydrocarbon, an aliphatic hydrocarbon, an ester coﬁpound or
a ketone compound as the éolvent a perox1de such - as
benzoyl perox1de or lauroyl perox1de,'a hydroperox1de such
as cumene hydroperox1de, or an azo compound such as
azoblslsobutyronltrlle, for 1nstance, is preferably used as
the polymerlzatlon initiator. 1In thls 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-




t he amount of air entrained. Such cement conposition 30 March 2006 . 52

constitutes a further aspect of the present invention. ﬁ'&bl%) 6t he
above percentage of increase in the ambunt of air. entral ned is not nore
than 100% -nore preferably not nore than 80% still nore preferably not
more than 60% r- -, t-he percentage of increase in-the amount of air

entrained after 15 minutes of kneading és preferably within.  the above
range. In the above cenent conpositi on the cenment. adm xture preferably
conpri ses 'the above water-sol ubl-e polyrrer (A) .-and/or a corrpound or .

pol ymer hpvbmgtant coeBihagiPROBER! bES se1BEELET #obi g CHRINd or pol yrer

havi ng an agLn opertie ri ses .t he above-nent’i oned conpound (A)
and/ or th{erhggove (rg}%%f:ll&ﬁgglgﬂ?af 8@%13?!9 agentPeBymephaatine cadni xture
conpr i sesaphecpbbybe henbéonedenatar a@@bﬂah_ﬁg @gl YREr sbA%eas Weli/ogs the
conmpound (A d rrentlo nti f oam ng. agent. (B), |t becorres
easy to. -%re%g?eig{l:%%}gtfgggr%%g?ﬁ%ﬁg ghtﬁat 'GeRe ¥- - heReYohedthe
requi r emelp® L YiRoRkea il ony I:hecabmedpemteantaget@f1zoeceap@e|f@rglbg aggunt of

air entragdegoday, %]?@téééfgﬁabieﬁb @f{gc%§ ‘gf the present invention' are

thus fully produc ced. Preferr f the above water-soluble
pol ymer (A) as R thes I{ A)s araifored t@JabDNetla@tmé@@@tng agent

(B) are dmevmcﬂwamm' qnfec_w éfi{e"@é)ﬂzf ﬁﬁ‘ QGaPES YPeL§. &?fdl .

aw resi stance,

qual ity |ntroduce rove e free
pr ef erre?dqhactS U alisy g %%#qrbnm%ﬁlt&@rcomtmmmz E agent.

In this casd aevéenwosri mmﬁmtor_cqrm&% 1 Prrisxuged pth- a-prol onged
when kneading is

time of kp RALHAG oA fh oductjon th nane| y

conti nued "duri % t?a%s%o%{hat |%on ugrEn etﬁ’é"%é) Xc’tﬁjr?poﬁlfladh 4%%he above

cement cm'é’@upﬁoﬁuc:énaSsta&@b}smnbMymom}ie:rarmuntamf taid 1endd ai ned to give

har dened pr odugbs sagagt@mg ke hEFeenilan Laake! 30ce,as “ﬁ'bl[%af D
ion, the

strength _and dura |5 respect hé -aBove e
fol | owi ngCAEERGECORY LG P&Bfﬂepaéyeﬁé rférﬁcbdoaﬁ (Aeddur iengeHslie 30 March’ 2006

~transfer agent “such as hypophosphorous acid (or a salt
thereof) or a thlol can be used’ 1n comblnatlon The thlol
Achaln transfer agent to be used on that’ occasmon is
represented by the general formula HS— RMLE {whereln R“
represents an alkyl group contalnlng 1 or 2 carbon atoms,uEzi
represents the group —OH, ~COOM, ~COOR™ or SO;M M
represents a hydrogen atom, a monovalent metal, a dlvalent
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 .0r 2), and
includes, for example; mercaptoethanoi thloleCerOl
thloglycollc acid, 2—mercaptoproplon1c acid, 3-

_ mercaptoproplonlc acid, thiomalic ac1d, octyl thloqucolate
and octyl 3- mercaptoproplonate One or two Or more species
of these may be used It is also effective in adjustlng
the molecular weight of the polycarboxylic aCld polymer (A-
1) or (A-2) to use a monomer highly capable of chaln '
transfer, such as (meth)allylsulfonic ac1d (or a salt
thereof), as. the monomer (e).

Whlle the above~mentloned polycarboxyllc ac1d polymer

(Arl) or (A- 2) may be used as such, it is preferable,rln '




53 above percentage of increase in ''the anmount of 'air entrained..

(Measur ement met hod of percentage O increase in the amuni® Magh 2906
entrained) Mxer.to be ..rr-Standard type, 131", tradenmark)' used:

Dal ton's universal mxer ("15AM trademark)', agitating bl ade ("Beater
SCS-. Mortar conposition (kg/m): . | . Table 1 s shown'.below in Table Ar
Wa enment- sand =W/ C- S/C 246 1 F:~4iS 1 46.0 2. 'In the above table, -the
cement ds ordi nary portland . cement pr%@iuced by Tai heiyo Cenent, and_ t he
sand is “river sand fromthe Chi-gawa Ri'ver (Fmval ue 2. 71)" WC

i ndi cat eschBesniRReE Qts“@ggﬁﬁ g%gsfgfu%@%ﬁﬁﬁTe'a%%ﬁ%ﬁjﬂﬁﬂﬁggﬁParts by

wei ght . of .the "cenent solt t'&s
parts of &hn#n"EBeafpye 06 QODOmetES by 1 tweibgfati nefd. dbametr téels ds. The

sanpl e, nﬁﬁﬁtfaﬁ@ﬁﬁﬂlonagﬂtﬁtHﬁealﬁémlh@k%u%sE%E%%po%%@ @Ql de su
wat er " zol ubl e mer -formcontainin Solubl e “polymer gﬁld a

subst ance®hatitn g%‘t t?f%%ﬁ?ﬁbabr%%eﬂl?eéy F)Xléef:orcllﬁloefmdmpm ng

a- wat er-sodarlbb@at)@lcym%a m@n@ﬁ@ﬁéﬁf‘cﬁrhéﬂfﬁgeﬁ'ﬂt k@A, N RCARS. T 1SS 5
.-afid a Qfeé i i nstance, ,and_ the_eval uation is nadé accor di ng to
such resg%c?l Ve For ng’ gall?c‘éo?‘ﬂl’r‘h% f%r?ﬁ%rﬁpeé’eﬁt MPRQ¥AL S, mekalpr obl em

about t héhwdyexbdsesuch tde mmum Lwdmxle@tbal pedae@muﬁeh_f;aw@@dey,
formul atigg ;-increase in: . the amount
of air. ent ratlﬂﬁt e aﬁ%ﬁr& negﬂ’fcg %{[il )(H)S RBYOYSA anf AhR
t he. abové’%lﬁﬁ%ﬁlf prass' r%ﬁhdearéiﬂ@d wmarthq fralsm aff@mnmrganial abhgeat- AE agent .

When t he ﬂ&%ea%ﬁeduss méc{lq_{rdjcg%qdﬂ&pe eval uati on, M<cro-Air (-trademark)
-produced - by l\/%%t er BUI | ders or Vinsol (trademar k) produced by Yamaso 30
NMarch 2006 54 e above polycarboxyllc acid polymer (A-1) or (A-2)

Jadequately has a welght average molecular welght of, for

: example, 5,000 to 1,000,000, preferably 5,000 to 500 OOO

_ nore preferably 10 000 to 300, OOO .as expressed.ln terms of
polyethylene glycol equlvalent as determlned by gel

. permeation chromatography (herelnafter referred to as -

__“GPC”) When the welght average . molecular weight is less
than 5,000, the ablllty to prevent material segregatlon may

.decrease When it exceeds 1,000, goo, the dlsper31ng
ablllty may decrease
(Weight average molecular welght measurement condltlons)
Bpparatus: Waters LCM1 o ' ,
Detector: Waters model 410 differential refractive
' 1ndex detector N ., | . _ f
AnalyZLng 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 acetonltrlle
_and further adjustlng the pH to 6.0 with a 30% aqueous
solution of sodium hydroxide.
Eluent flow rate: 0.8 ml/mln
Column temperature: 35°C
Column: Tohso TSKgel Guard Column SWXL + G4000SWXL +
'G3000SWXL + G2000SWXL
Standard substances: 'EolyethYlene glycol species,



Kagaku is suitably usedas the AE agent. Measurenment nethod (1) Cenent
(1,605"g) is placed in a mixer, and dry mixing is carriedlMarchagf0®o
seconds. (2) -Water (691.5 g) containing 'the cenent .adm xture (the AE
agent, when to be contained, being excluded) (water alone anpbunting to 95%
of the required amount) is added, and kneading is carried out for. 30
seconds. (3) Sand (4,268 g) and 3.6.4 of -water containing the AE .agent
(wat er alone amounting to 5% of the re%hired anount) -are ‘added, and
kneading 'is carried-out. for 120 seconds. (4] ' The. anount of air is

measur ed wisi A POFIGE wble r u f. u Se Kk 0; nortar

air neter é?%%? (&é%§@é %%]Cgﬁggtﬁngﬁg ggggr EHE Bgoheb?%fgﬁgf anmount . of

air entrad Up)? 5@3. OfBr t &7+ POF Ukt REP. kﬁeéﬂ@d 1o#78 ni nut es and

the amount of BHie -demditerndmastined &Y Lhe. pPBLERE. 1 ABOLE D %@qn phove under
air- entral ne 6 after

4), d or ded t
'glnutgg 8ﬁﬂﬂﬁé§§.ng e éﬁiv d%bét%ﬂtg@etﬁ? FﬂE?EéEBePHSt%%n%HﬁMﬁi of ' alr

entr ai necﬁhmre,benmlmlmm & shehrediditoved (&- C(Pﬂ{r&t%né-p%emerrﬁe —ctenent
conposi ti r W on s a _hydraul setii-ng.conposition
contalnlégﬂihéx%gﬁgﬁt%aﬁgalx uﬁ%&% gymﬁﬁﬁht?bﬁ"e%tralnlng agents,
hydrauht?%ﬂﬁ%ﬁrﬂfﬁﬁﬂﬂglﬁﬁentﬂuj@%nin$lvé adtbsbeey, fuatdgiraont ai ni ng a

fine aggre@ale, (@tGrdeand) 1&%%% %%ej scoﬂfb*led stone) As

specific’. anples t hereof ,. there cement
conposi t ﬁémﬁgsceﬁQﬁFﬁ&Qﬁﬂg Qﬁﬂﬁ%ﬁr E%ﬂﬁﬁ%ﬁ%ﬁ%ﬁwﬁdqﬂknﬁ(ﬁhrlﬂuage

generalIyedmeﬁa@tag&n@%edﬁ@idﬂakdbﬁgEﬁ&éd%s A1 L4 1AL, Tn the above
cenent c%g@B% ons and the S|t|ons conprise at | east ‘t he cenent
the

adni xtur € 0 5r E§BREY ﬁ’\?iéfﬂf‘l e Sdndrite %ﬁﬁé&terlnvﬁéltﬁé’ﬁt pedngr

restrlctr@ﬁtrsctedpoaedngnwehe cenent species to be used. Thus, menti on.

may be made of cement 30 Nhrch 006 55 ordlnar
hléh ear|y-’ st?gﬁgtﬁmgﬁﬁnghﬁﬁfeﬁ%earIy $fr BAGERE. ABYER ﬁgnhgﬁP( Eulfatg

resustln&seénasrégpéémivéur@wlalWaﬁxous hydraulic setting materials,
namely cement, gypsum and like hydraulic settlng materials.

'A.cement composltlon comprlslng the cement admlxture of  the
_lnventlon, cement and water is excellent in water- reduc1ng
capac1ty and workablllty, glves hardened products excellent
‘in strength“and durablllty, and can stably maintain the
amount of air entrained without allowing 1ncreeses in the
amount of air even when the time of kneadlng is prolonged
in the productlon Such cement composition constltutes a
further aspect of the present invention.

A cement composition comprlslng a cement admlxture,
cement and water in which percentage of increase in an.
:amount of air entralned after 10 mlnutes of kneadlng is not
-more than 100% relative to an initial amount of air
entralned is particularly effective'since it can stably
maintain the amount entrained air to give’ hardened products’
excellent in strength and durability. It 13 sulted for use’
in cases where the addition of an AE agent is essentlal to

lcope with the freeze- thaw related problems and kneading is-
contlnued for a long period of time during transportatlon
It can thus contribute to solve the problem of increase in
- the amount of air entrained. Such cement composition




counterparts thereof), various kinds of mxed cenent (portland

bl ast-furnace slag cement, portland pozzolan cement, port3&Marchi2p06sh
cenent), white portland cenent, high alumna cenent, ultra rapid hardening
cement (1 clinker rapid hardening cenent, 2-clinker rapid hardening
cenment, magnesi um phosphate cenent), gr outr ng cenment, oil well cenent,

- | ow heat cement (Il ow-heat .bl ast-furnacg slag- cenent, portland fly.

ash--ni xed.l ow heat ‘bl ast-furnace slag cenent, -hi gh belite'cement),

ul tra-high strength cement, -cenent-based soli d| fying agents, and eco-
cement (c%‘ﬁ%'flt%%@lu%eﬂlbfyhﬂsragpattl ed@sthenprepesies nobnMibhci pal refuse

i nci neratp@@f@,s d geuage, wat i nci peration ash__ as.a raw
mat eri al ) ‘?ﬂ hel? bl a%?gflg%ngéggggﬁ %f tPCrgane dinbBe aRAURE| j nker

ash, huskogs‘?rl-r SRR léaalff%#rels slilqltclaoreomuens;tOo%rrembﬁeeppe\ﬁer:abggdnbtke fine
powder s atoigyhHR GG, l&f@ﬁ%f@%f% %ﬁfﬁ SofSn ggg ggat egPare gravel ,

crushed sto wat r anul at ed 1ron- rnace s fid gcycl ed

concr et e%éﬂé%%e@ﬂ e%"% FHFFET | 0§|11F%%é%$©n‘fen meamrallnst cfayirmterial s,
mramnm@mmmmmmnmmmmemﬁ%%fd&;ﬂﬂC@ terials,

graphi t e iRt efjal.s ,rfan?r onme materials, chr%rre drrragglnelg%]gépﬁtﬂe? alr%h pfmgnesr a

materials and 11 ke Tire resistant: aggregates. |n the cenment conposition of
the preésent in¥enthenaboveheemeintt Wakgio GaiteNt HH %%Gﬁbrﬂyt%lcﬁn%ﬁf (m8);

the amupi-oral-aageRbn0iles 38l dhdie Bt er/ coTen, T8 O LS B9 o 1es

particularly restficted. For exa
kg/ n8, tAE éﬁﬁuﬁt CEFPEBRENOIY 905@Hmedhawfln215@nmcfo&@ﬁﬂgg/ﬁﬁbpe&rtqes

vvater/ceHeeferaan,(bMeV\@bﬂ by g Q, ref r.-red. .Nore" preferred
are unit_water.content :L20B 787K }) %rhgﬁg% %f CBMERE used of 270

to 80.0 P ?ﬁﬁtlﬁﬁdcaﬂrﬁrreenéhe ﬁ&@ﬁ@ @eptmengutpbmpo@nz t(@)0.65. . Thus, a

wi de ran@iedbcbrcbheosbdweﬁﬁenti@ﬁeheaﬂtmfzsgﬁgﬁg ggen@ qg m XgiLes,,gan be

f or mul at%lgggréhgo géttgns tr‘;}re 30 I\/Erch 2006 56 e fective i

pr oduci ng- h| gh s ren[gé) toncr et e*PRVGRIERC L RRe KRt cEafRABPEBNt ent i s hi gh
as wel | BRlyaem b%hcaetveelh aghtibd tbepoondl (RfEAhdEent €At hBoHAL. nDre

t han 3oau&grmearelrﬁv@amﬂrgaggéﬁtorapf 1P, GEBROL 2N XLE"E glatle.
cement compOSLtlons o} that the abovemmentloned requlrement -
concernlng the above percentage of increase in the amount,
of air entralned may be satlsfled, the effects of the

present irivention are thus fully produced Preferred

embodlments of the above water- soluble polymer (B) as well
as the compound (A} and/or the above antifoaming agent {B)
are the same as those mentloned hereinabove.

In cases where good quallty air 1s 1ntr0duced to
' 1mprove the freeze thaw resistance, it is preferred that
the above cement composition further contalns an AE agent.
In this case, even when the cement CompOSlthH is used w1th
a-prolonged tlme of kneadlng in the production thereof, |
“namely when kneadlng is contlnued during transportation of
the cement comp051tlon, the above cement comp031tlon can
stably malntaln the amount of air entrained to give
hardened products excellent in freeze -thaw resistance as
well as in strength and durab;lltyt
In respect. to the above cement composition, the
- 'following method is suitable as the method of measdring the



present invention in the. cenent conposition of the present. invention is
not particularly restricted. In cases where the cement. aHhMeran2806s used
in"nortar or concrete in which hydraulic cenent is-used, the proportion is
preferably’ 0.01 to 5.0% by weight, nore preferably 0.02 to 2.0% by

wei ght, still nore preferably 0.05to .1.0%by weight, relative to the
wei ght - of . cenent. and, thus, the adntx%gre i's added: in an anount - -
sufficient to attain such a proportio By thhis addition, various
favorabl e effects aré produced, for exanple the unit.-water content can be

reduced, é$&hétﬁé&&ﬁﬂtaé@Q5§aﬁﬁﬂxnﬁﬂg Adelur aRb bk yoanEQV ﬂtraYHQB the
fornulatlgg £% ortion is lower than 0.010 wel gnt Insufficrent

per f or man qeandr gl rﬁﬁlﬂﬁﬁﬁﬂQtang ‘ingheasehén BHei swovetis used
such hi ghoanmunhtenas: axesedi ng 5 0% by wei ght, the éffects -are already
substantially egk and an c_di sadyant a mgy rather_ be entail ed.
The cenent adm%; xljes:eato %t ﬁ‘?ﬂ:ﬂ(}eﬁt PBFIVP§S%I?LSS‘1X§FT dethidfdlin -
concrete HmrSiseaiﬂm:hﬁwnmndnetcmnmroductas;atammg S EadOr (CREAEEF UgRE -

mol di ng, epncqg%&k%&klﬁtbrattng conpacting, steam curi.ng concrete,
shotcrete and t and further, in those kinds-of nortar or concrete

which are reqﬁkﬁé@lt@OW@welﬁﬂgn ﬂkUVMIty Ksucthasn epewpiasTableed
concrete,p self-filling concrete, and self-- leve'ling,.materials. .- The
cement conposition of the invention can be - produced ‘by a nethod of
produci ng ‘cement conpositions which conprises a step of .adm xing
productlaanEW1nater|als conpr|5|ng the cenent adntxture of the i nvention,

cenent, T ang;water meth roduct g theg—cet lpu ef— al so
consti tUL es 4% pre EQJ’;”" Lﬂ"etqeqt{f Bt CLISSCL‘[;C'1 i "‘"D'i\/& 0 #d’:‘ 06 57

r
1

<) "3/)

g
th ? 23 L”C;;ppg]nvié_r m‘\ng fpnn Thg ﬁém:\rut

in the pove—+Hetnd od
adm xture of the inven t|on is prepared and dlssolved i-n HIXIng wat er

necessary for.the productlon of the cenment conposition and-the solution is

adm xed mnth c E% tern tlvel the cenent admi Xture of the--
i nventi on, °f drnvor ta b%md eeweee is ordinary portland -
-Cement produced by Talhelyo Cement, and the sand is river

sand from the Ohi- —gawa Rlver (FM value 2.71). W/C

1ndlcates the number of welght parts of water relatlve to

100 parts by welght of the cement 'solids, and S/C 1nd1cates
. the number of weight parts of sand relatlve to 100 parts by

3 C}.('l) .

weight of cement SOlldS The sample, namely cement
admixture, can take a form contalnlng a water Soluble
polymer, a. form containing a water-soluble polymer and a
substance hav1ng antlfoamlng propertles, or.a form
'contalnlng a-water-soluble polymer, a substance hav1ng
antifoaming properties and an AE agent, for instance, “and
the evaluation is made according to such respectlve forms .
'Accordtng to the present 1nventlon, the problem about the
increase ln the amount of air entralned ‘can be solved by
formulatlng the admixture so that percentage of 1ncrease in
| the amount of air entrained after 10 minutes of kneadlng
may fall within the above- spec1f1ed range even when it has
- a form contalnlng an AE agent. When the AE agent is
ineluded in the evaluation, Micro-Air (trademark) proauced
" by Master Builders or Vinsol {trademark) produced by Yamaso




incorporated in advance. in cenent. Further, w thout preparing any cenent
adni xture in advance, the constituents of the cenment adm 3dMaechd006he
irivention are dissolved individually in mxing water necessary for the
production .of cenent conpositions and the solution(s) is then adm xed-
with cenent. In this case, t he above water-sol uble polyner (A may be
first adm.xed with water, followed by QHIX|ng with the -above-nentioned
cement additive: and/ or t he above- nentloned anti f oam ng agent, or’.the
cement additive and/or; antifoam ng agent. may.be first admxed with

wat er, foFbgage iy sadiakilygusieth ashehabewe ayaier.- sol ubl.e pol ymer (A).

Furthernnmgashngmgg vgenﬁggr-soluble polymer -(A) and the oxyal kyl-ene
anti foam ng _agent of the rnvention may be incorporated, each in a separate

powder folk& i nC@@ﬁﬁht (iln605am/amseplibsa mnatiﬂ@xabpvgnaeabgdmoglgﬁoduc| ng

the cenenis eapp@sit bap. foghgopgggggwe for addition of the respective
product i o??ilaw materials or the or of addition thereof is.not '

particul a r 42 FeEL £8P br DviHesontainingetbe epenént adamxikogral (thbe

const i t UeREsa@ént hewkenens s@n&e;ﬁggg n hese
production raw materials in % ch pr%%ért%%%rslbt%g?iugedm t(‘a?\ “hat er be the
const i t uent S1of HREHighe hrpoSi ERente @Rl REd DESORLPT| DN GEIGHE DRAW NGS

Fig. | isamd kw@wtmlmm‘fed mmf@@d?,@fs(géml ng a-honom xer in an

" agueous um t 0 am ng i ndex neasurenents. Fig. 2
is agr agﬁﬁ’c reS%?le&sjegfﬁt r%gng”gar 4Jaﬂ Cb‘ﬁé’fﬂ h &toRdeht thigyd dibek Adadi ng

time (stid99Hy tHator aiqvm amomﬁsrﬁ_ﬁ tank td[e e W o r & Tan@itd 13 ned
(amount (a‘reala[ddézy M YR G, ar r.epare Exanples 24 to 35
and Conparati v éxaalrrpl es 12 ar?d ?%MS%WW%%T THE

| NVENTI IThe TH61 PERRG eXapplred si Measturare usHagpresenitar adention. in
further. denaml[pfhasetebiﬁﬂh%&t%r%eﬂ%%%% ;w2 %ﬁ%n%elbgl%g ?{e)Pf the

roans. © ASTPCSRERE) aboRe s %’f%'g%?:%e%t Ae ?n%ﬁﬁ%‘ié?l‘a&. Emsof |
a1r entralned (P) _
(5} ~The mortar is further kneaded for 5 minutes and tne
amount of air s then measured by the method. mentloned
above under (4), and this is recorded as the amount of. alr
entrained (Q) after lO mlnutes of kneading.
The above percentage of increase in the amount of” a1r
entralned can be calculated by the relation {(Q - P}/P} X
. 100,
' .The cement comp031t10n of the present 1nventlon 1s a
‘hydraullc setting comp081tlon,conta1n1ng the cement
admlxture of the 1nventlon, a hydraullc setting materlal
and water, if necessary further contalnlng a fine aggregate
_(e g. sand) or a coarse aggregate {e. g. crushed stone} As
specific examples thereof there may be mentioned such '
cement comp051tlons as cement paste, mortar, concrete and
plaster. Most generally, cement 1s used as the hydraullc
setting materlal in the above cement comp031t10ns and the
.compositions comprise at least the cement admixture of Lhe
present invention, cement and water. Nb particular |
restriction is imposed on the cement SpeCleS to be used.
Thus, mention may be made_of,.for example, portland cement




by volune", and in other contexts neans "s by weight" wunless otherw se
speci fied. Production Exanple 1 A glass reaction. vessel efUMpibd@d0fth a
thernoneter, 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 80C in a
ni trogen. atnnsphere Then,. an-aqueogs ni xed nononer - sol ution (503: 5 9)
prepared by., .mixing up 333..6 g of methoxypol yethyl ene gl ycol
nnnonethacry[ate (-aver age nDIar nunber of addition of ethylene oxide: 25),

26 49 Oﬁoﬁﬁiﬂaﬁ§y|h@gﬁGédrliﬁs@rQn@Eh W?HQ&aahdg& 5a@1@#strength,
mer capt opro on al n transter ent se OVGI’
3 hour oPaRRBREE AR Sulnabha Bai ity  contarrrhs Chiaty Lom SikBhtom

peroxodleuhﬁﬁéePMQBsadﬂeﬂedfbpwwaELemerkﬁnﬂ@umf miken, cbhenttenperature was

further - B Dt SLAGS, RLPOCLLRLCL houL Lanchher BBY dune bhe gaghyrer | zat | on

react|on 0 GO f0 the invention
was obteﬁmedt}nPQhélandnbe aﬂhaqe@@u§)meahmﬁﬁsﬁbmtﬂendoﬁemenéopoIyner

having_ a9k oht uRySs A0EnERESCHN REaWRhBRl Ah-83n1R0CeREARUQuLON- Exanpl e 2

30 March 2 , % ass reaction.vessel eq U|§ a thernoneter,
stirrer GhHke¥| 8Pt nH%ﬁ@%?lﬁﬁsCéﬁaﬁﬁedsz@Hn 56 ﬁaBFd hardening

octyl OXY@@M@tpnyé@ﬁ@sgs&hyﬁm@mbﬁaeegbm@ht( avgrageingl aemenunbeilef |

ddi t I d ddi 1 of

S| oSl SR £ Sy B “DamaR Lo i B B IATES Ry 2heBgoLALE" ©

1, 8- d|azeémewt}c@dktkbﬁauﬁnﬁc&nbvﬂlxéﬁiﬂbw—hadtthbasbﬁfennacmesbaqheated to
(800 Teend e A SPAALILE deReLb] | NGTCIRLAL AL el 8o PRCERE G, ouTs Lo

drive the & tion réeac o' “conpl et fve a
esteri fumﬁsr@&rtpﬂmcﬁomqwmmda@gnt@, t@@duﬁv@n@ewt PredeRti on Exarrpl e

3 Agl a?%écﬁf@éd%f\@ss @Q%@Q@Q M hsﬁeéiéér@fmﬂi@ﬁcnggﬁrﬁéﬂué“éth a
t et rahydrof uran so utughé125 2 g) containin

10, g of
_ octadecy%%ﬁ%ﬁﬁﬂ' 3 Vpyt %Q”§@ﬁ%@¢e%% %yyﬁgydge incineration ash

as a raw material) and, further, blast- furnace slag, fly-' _
.aéh, cinder ash, cliﬁker ash, huék'ash, silica'fumé; slllca'
powdérs; limestone .powers and like finéipowders_or gypsum
may be added thereto. Usable as aggregates are gravel,
crushed stone, water grahulated iron—-blast-furnace slég and
.tecyCled concrete éggregates and, furtﬁer, silica stone '
méterials, cléy'méterials, zircon materials, high @lumina
matérials, silicon carbidermaterials, grabhite matefials,
chrome materials, chrome—magnesite materials, magnesia
materials and like fire resistant aggregates.
In the cement composition'of thé'present invention,

"the unit water content in each cubic meter (m’};, the amount -
of cement to be used or theﬂwater/cement ratio is not

| particularly restricted. For example, unit water cdntept
of 100 to- 185 kg/mg{ the amount of cement to be used of 250

. to 800 kg/m’, and watér/cement ratio (by weight) = 0.1 to
0.7 are preférred. ﬁore preferred are unit water content
120 to 175 kg/m®, the amount of cement used of 270 to 800
kg/w®, and water/cement ratio (by weight) = 0.2 to 0.65.
Thus, a wide range of compositions, from lean miktures to

rich mixtures, can be formulated, and the compositions are




(average nol ar nunber of addition of propylene oxide: 30; average nol ar
nunber o.faddition of ethylene oxide: 5), 0-.12 g of sodi Wg , was

t hen added, and .the mixture was stirred at roomtenperature for 1 hour
with stirring, followed byy addition of a tetrahydrofuran solution (12.5
g) containing 1.2 g of naleic anhydride. The m xture was further stirred
at roomtenperature for 2 hours to dskve -the esterification reaction to
conpl etion.-The .tetrahydrofuran was then di-stilled off and, after water
substitution, .a half esterification product (2) according to the invention
“was obt giffegtimeodac i miamiieioh stpngdh rearerohe veRsErielutpped with a
st|¥reryﬂ?% %@%F&Qdd@ﬁﬂbﬁ%tfﬁTﬁ% {éﬁlﬁéﬁlfﬁﬁlﬂéém E3BcBe g@ntﬁLningf 10
g of octyl oxypol yprapyl ene-pol yethyl ene col (average. pmoJar fnunber o
addi t i oMNChpESY N8 SaTRNT 2 ,n%é‘g'se%%%l%‘?é%u% ?)?gg%‘é{r-f‘_i‘on of

et hyl ene oXi dehe3)lev@ 113 s@fditSed WD hyds idgnavats ddeixiadded £ arte t he

m xt ure_was %i_ rred .at _raom.tenperat Lt;e for -1 hocl)Jrrl_ V\%tr&lsti rrig . followed
by 30 MIFERSDE06TEE Ad@™ i'dh Bi° £ LT AR Tt ah™ <ot WER o P 2"  g)

cont ai nitngenti?ng ief neuc gaxid carlydni des tiectiedt urle, o whtdwer  stirred

at roo r I our Q. drii.ve t. : erificati r. ;i on to
conpl ot LB5. CoRahi el Rutt 1 b iy Bl T S FOE O SRR e
subst i t bydopudAg cramenitaliisz atsesh, thehaidonssitarqr i bathont praeictO (&)
accordi pg st @st Bg WRY R, Omotas prliRirmed.y Then wsinmd hey aapignaer (1) of
the invention and -the half esterification products '(Llhz to ( 3(2-, _cenent

adni xt uPESLL1IOEE PIPIgKaPdYe SmPar 40 ve Oedht ik bt ureta e it e

prepar efheTheigBtablrs cam@nsurmel, i Z2egds, n thablendix 3 darchdi6 il Table 2 C
mE. -. ‘

an amount sﬁfficient tb'atta;n suéh a'proportion. By thisr
ﬁdditioh;_various favofable.effects-are produced, for
example the ﬁnit watér‘content can be teduéed, the strength
increased and the durability improved. ‘When the o
fdrmulating'ﬁroportion-is lQWef ﬁhan Q;Ol%,by weight;:,"
‘ihsufficieht'Qerformaﬁcé chéractéfistics may result. -Ev¢p~,
when the admixture is used such high amounts as exceeding
5.0% by weight, the effects are already substantially at |
péak and an economic disadvéntage may rather be entailed.
The cemént admixture of thezpfésént invention is also E
efféqtive in‘concrete.for secondqry concrete products,
concrete for éentrifugal molding, concrete for vibrating
"compacting, steam curing concrete, shotcrete and the like
and, further, in those kinds of mortar or concrete_Which"
~are required to have high fluidity, such as |
Superplastgcized concrefe, sélf—filling concrete, and self-
:levéling"materials; _ ' '
'The'cement composition of the invention_can_be
ﬁroduced by a method of producing cement COmpqsitions'which
comprises a step of admixing production raw materials '
éomprising the'cemeht admixture of the invention, cement
and water. Such method of prdducing the cément composition
‘also constitutes a preferred aspect of the present '

~ invention.
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In the above method of produc1ng the cement
comp051tlon, the cement admlxture of the invention is -
prepared and dissolved in mixing water necessary for the
productlon of the cement composition and. the solutlon is
admixed w1th_cement{ Alternatlvely, the cemeht admixture .
of the-inveptiqn,_in the fdrm_cf a powder, may- be
indorporated in advance. in cement' Further, without
preparlng any cement admlxture in advance, the constltuents:‘
of the cement admlxture of the 1nvent10n are dlssolved
1nd1v1dually in m1x1ng water necessary for the productlon
of cement comp031t10ns ‘and the solutlon(s) iz then admixed -
with cement. In this case, the above wateresoluble polymer
(B) may be first admixed with water, followed by admixihg
'with the above-mentioned cement additive and/or. the above-

mentioned antifoaming agent, or the cenent additive and/or:
_antlfoamlng agent: may be first admixed w1th water, fpllewed
'by admixing with the above water— soluble polymer (A) .
;Furthermore, the above water-soluble polymer (&) and the
oxyalkylene antifoaming agent of the invention may be
incorporated, each in a separate powder form, in cement in.
advamce  Thus, in the above method of produéing the cemeht
composition, the procedure for addition of the respectlve
productlon raw materials or the order of addltlon thereof
is not partlcularly restricted provided that the step of
adm1x1ng all the constituents of the cement admlxture of
' the invention with these production raw materials in such

proportlone that cement and water be the constituents of

the cement composition.

BRIEF DESCRIPTION OF THE DRAWINGS
_ Fig. 1 -is afrepresentation of the method of disposing
a homomixer in an aqueous medium solution in carrying out

foaming index measurements.

Fig. 2 is a graphic representatioh of the
felationship between mortar kneading time (stirring time)



0O a a UOO Qm E O O O c¢c. wn d 30 March 2006 62 Wile the 10%
aqueous nedi um sol utions of the cenent adm xtures (l)-to ( Magha{fd

uni form wi t hout separation, the 10% aqueous nedi um sol ution of the
conparative cenent adm xture (1).becanme turbid and an aggregate separated
out on the liquid surface. <Mortar test> Mortar was prepared by addi ng
each of the cenent adm xture’ prepareqiln t he. above - Production Exanp[es
accordi ng to the present invention or e conparative cement

admi xture,-'and the flow val ue and anount of air were neasured. The

ater | ol suub othandhite: e L7y (aueh 400 LR a5 o) Lo Jai hefvo
,‘ and san

ordi nary ce (1 590 0q), flne agqregate-
from, theVD eg \%f %P}Uee OL LRt P KW@@HC%MWhﬁﬁ@ﬂh@c%ﬁMdadm Xt ure

of the |Gwmunadnm Ebmrgﬂreaillv,ze aeent . adm xture, and water (36 Q)
cont ai ni ng an- AE agent ("Mcro--Air", trademark, product of Master.
Bui | ders) , being' used..' <Method of nortar testing> For .preparing each

nort ar corrp05| ti orﬁ*%ﬁ‘dé&oﬁﬂ‘&e FORO @ZRIYING 1OUWNSTHE eneinmasty dry- m xed for 30
seconds US'”Q The following examples illustrate the present '
invention in further detail. These examples are, - however,-
by no means llmltatlve of the scope of the present
.1nventlon Unless otherwise spec1f1ed “part(s)” means.
“part (s} by weight”. . The “$“ in the amount of air means “%§
.by volume”, and “%“ in other contexts means “% by welght” -

-unless otherw1se spec1f1ed

Eroduction Example 1A _

A glass reactlon vessel equ1pped with a thermometer,
.stlrrer, dropplng funnel nltrogen inlet tube and reflux';
" condenser was charged with. 339.6 g of water, the reactlon '

vessel was purged with nltrogen with stlrrlng, and the
charge was heated to 80° C in a nltrogen atmosphere Then,
an’ aqueous mixed monomer solutlon (503.5 g) prepared by’
-m1x1ng up 333.6 g of methoxypolyethylene glycol A
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—mercaptoprop10n1c acid as chaln
transfer agent, was added dropwise over 4 hours and 16 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 reactioh to completion,
whereby a copolymer (1) according to the invention was
Obtained in the form of an aqueous medium solution of a.
copolymer having a weight average molecular weight of
23,800.

Production'Example 2




a nortar mxer, an aqueous dilution of the specified anount _ of the cerrent
adm xture as wei ghed was added, and kneading Was carri ed Y\ Marc

seconds to give, a cenent paste. The nixer was once stopped frontrotating,
and the kneadi ng vessel was charged with water containing the specified
anount of fine aggregate and the AE agent (in 90 seconds). The whol e
charge was further kneaded for 2 minutes to give a cement conposition. The
t hus- obt ai ned cenment conposition (rnnﬁ%u) was subj ected to the fol | owi ng
mortar flow test. An iron-made hollow cone (hereinafter referred to as

" sl ne") hav 5| deggi .of 5 ¢gm d
SLump conel) NeVUkan-LRDEloRn(LL0s] Ceafi ANELCLLPh 2 FML B BUEL MY
on a horlgghfﬁ?rt%%@erﬂééu¥l?@%@eﬁeerthesbcharqedththelbengnbfconpos|t|on
The net hombbjrléx@ongaﬁ@pfeé@@@@gyetﬁgé& %}Q%l(ﬁoygga&gsﬁm?g?concr ete)

was enpl The cone filled w r “was ted gently
and horig%%ﬂ%?t t%&éﬁﬁﬂ' DR ORYHERE nOF L& s20f aWeragermatarhat had
spr ead omuﬂcmetadateamemasmr@@ypmetmdemn vahue §heregs &@ﬁ
recor ded aarﬁ}# Lar f‘lléﬁ %3]”8 er val ue i ndj cat es-a h er |evel
of di spersi L% a |Ir% t oq Jv%)é‘:]ﬁ%%éu‘te%ﬂ%qi%e%eﬁ%rtar air
meter.' TS :ownﬁhlt‘t}@ almlttdmteamm ‘ofatadd ttdtlﬁi‘m‘saswlﬁ% WhHe ere re
orded as dduprallie R AINYLES Ag%]ahdedt oet{aéo asurements of the
Lsedoyra,t Yhe -

amount of al r. after 5 m nut es of
measur en&rde ke tard flieard iom rlte@(sttagm o @onm’icbtt:!hm anountveofa a| r were

nentlOne@aaEOé%tePHQIEbQWon product (1) accordlng to the lnventlon

Production Example 3 _

A qlass reaction vessel equipped with a stirrer was
charged wikh a tetrahydrofuran solution (25.2 qg) contalnlng
10 g of octadecyloxypolypropylene—polyethylene glycol
(average molar number of addltlon of propylene oxide: 36;
average molar number of addltlon of ethylene ox1de 5),

- 0.12 g of sodium hydrlde was then’ added and the mixture
was stirred at room temperature for 1 hour with stlrrlng,
followed by addition of a tetrahydrofuran solutlon {12.5 g)
contalnlng 1.2 g of maleic anhydride. The mixture was
further stirred at room temperature for 2 hours to drlve
the esterlflcatlon reactlon to completlon. The

_tetrahydrofuran was then distilled off and, after water
substitution, a half esterifiqation product (Z)Iaccording
to the invention was obtained.

Productlon Example 4

A glass reaction vessel equipped w1th a stlrrer was
charged with a tetrahydrofuran solution (25.3 g} containing
10 g of octyloxypolypropylene -polyethylene glycel {average
molar number of addition of propylene oxide: 20; average
molar number of addition of ethylene oxide: 3), 0.13 g.of
sodium hydride was then added, and the mixture was stirred

“at room temperature for 1 hour with stirring,'followed by




.this time. were recorded as 5 mnutes. Then, the flow val ue neasured by
the test nethods value and anount of-air neasured "flow anount
of air after 10 nminutes of kneading". Further, the nortar used for the
-measurenents was put back into the kneading vessel and, after 5 m nutes of
stirring, . the flow value and anount of air were nmeasured. The fl ow val ue
and anount of air neasured this tine re of air after 15 minutes anounts
of air for each- 3. recorded as "flow Val ue and anount- of kneading". The
flow values and c¢enent admi xture are shown in Table flow value and the. 30

Mar ch 20Qﬁﬂﬁﬂtﬂ6@|@f3arﬂétk&h%dré§@r§£xéoiﬁt§%n QQZ g E c%htag%ED EEr a0
EDQ N ECI].(CQ(V %)succ:uuc anhydride. The mixture. was further
stirred at room temperature for 2. hours to drive the
esterification reaction to completlon The tetrah?drofuraﬁ '
was then dlStllled off and, after water substltutlon and
neutralization, a half esterlflcatlon product (3) accordlng
‘to the 1nventlon was obtalned
A Then, using the copolymer (1) of {he 1nvent10n and
the half esterlflcatlon products (1) to (3), cement _
admlxtures (1) to (3) and a comparatlve cement” admlxture '
(1) Were prepared The detalls are summarized in Table 2
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evi dent from _
adm xture (1) used in Conparative 30 March 2006 65 Exanple 2 gave a desired

anount of air of 8.50 after '5 mnutes of kneading. However,

kneadi ng tine was

<
air.




i ncreased, such as 18.0% and 20.9% respectively. It was thus found that
it was difficult to stably maintain the anount of air. OP&MarchdfPeary, it
was found that when the cenent admi xture (1) containing the half.
esterification product (1) of Exarrple 4 was used, the anount of air after
5 m nutes of kneading was 11.5% and 'the that of after 15 m nutes of
kneadi ng was, 15.0% hence the anount of air. was not nuch increased.. In
Exanpl es 5 and 6, simlar results wer&2obtained as in Exanpl e 4; and-the
cement admi xtures (2) and (3) showed a good stabilizing ability in the
amount  of the air. These cenent admi xtures contain the cenent dispersant
i ncorpo’rm to%et her and -t her ef or e- show. good.. dispersing capacities. The
reason 9 le; phe. E@ﬁeﬁﬁuaéﬁﬁxtﬂ@demﬁomme:1optrse$:e’htthe nwardrdton showed good

stabi | i zi agmigff eggs ip the g ai,r i constlt ent show ng
u { ,n ( VDHQﬁaQBed :ué&f%r&%‘fe}lt tﬁ pét (? (5’)(yl ic

ant i f oam p ties. is esterif
aci d. ﬁlg?l {ﬁ nt‘gu%%w ‘ﬁ@daﬂtﬂl Feapthgnppdpéhei @Qm@lae‘a\tervye ltieglen ti n

hydr ophobadmiytand are b@@dmeYt@ﬂﬁﬂﬁbﬁﬂdOQnCQGEQEgaEEU§eparated out

oct yl oxyp &#y@ié’pﬂ [g dpol%lgt h%l ene glycol" (avérag | ar™ "nunbe '
addi ti on of propyl éerne oXt 0; average nol-ar -‘nunber of addition of

et hyl ene oxide: 3) used in Conparative Exanple 1 i's adsorbed on cenent in

mort ar ar@mﬂggﬁ, aniddpaming ability i's thereby 1ost and, therefore,.the
anount of air increases With the |apse of time. On'the --other hand, by

hal f esterifyi H§Tdaeh vasc omstianeshtbyhaddigiy astdif oafri tige pfapeities with a

pol ybasi elcmar;dt@(_%l i eRrdd litn tHe. a‘iﬂﬁﬁé e th hydrophi l'i city
and prevent_ .t %nﬁ uentmf rom being adt(seo(%"g on ce f SAt hough t he
hal f est &F 5 éﬂg &s tQembie st tardiivestiany wapde tyompdintiset er noiety i s

pr esumabkgmiendr aldpdedugicaddald ¥hic M1 a¥a1 udMHED drfo el # Ny EE«\’I‘\%J el eases
t he cons@b%\gﬁp_%dhavt g 30 i\/{;r CE 2006 :s6 anti foam ng.properties; er eby
good stabiltzing ef fect St +¢he URstne e ther mgrd agr sequEEdatiant he above

manner , t Hereefenfoddnist uffed hedwpr iosidiga rivh @ dial ffareb tenddritc ati g gor oduct
der i vedl i1 oMeanEoRgLELYSRE (H24DBY ANt LAY, d?nertthee%hain%a%q pol ybasic
carboxy ﬁ ver), water (684.3 g) contalnlng the cement admlxture of
" the 1nventlon or. comparatlve cement admlxture, and water A
{36 g} contalnlng an- AE agent (“Mlcro—Alr”, trademark
© product of Master Bu1lders), belng used.

<Method of mortar testingS
For preparlng each mortar composrtlon under the
above condltlons, cement was dry~m1xed for 30 seconds using
a mortar mixer, an aqueous dllutlon of the specrfled amount
of the cement admixture as weighed was added, and kneading
was carried out for 30 seconds to give a cement paste. The
. mixer was once.stopped from rotatlng, and the kneadlng
vessel ‘was charged with water contalnlng the spec1fled
amount of flne aggregate and the AE ‘agent (in 90 seconds}
The whole charge was further kneaded for 2 minutes to give
a cement composition. The thus obtalned cement comp051t10n
(mortar) was subjected to the follow1ng mortar flow test.
An iron-made hollow cone (hereinafter referred to as
“slump cone”) having an upper end inside diameter of 5 cm,
- a lower end~inside diaméter of 10 cm and a height of 15 cm




.acid as well as a cenent di spersant can attain good dlsper5|ng ab|I|ty
and stabilizing abilities in the anount of air. . <Antifc¥M Plcity
testing nethod> Water, a foam ng agent and the additive to be tested wer e
pl aced in a closabl e glass-made cylindrical vessel having a dianmeter of 4
cmand a height of 10 cm After closing, the vessel was shaken up and
down, at a stroke of ‘30 cm .20 tinmes in 5 seconds. and then ‘al owed to
stand for - 1 mnute. The f oam hei ght . wa3 then measured for conparison of
antifoam ng capacities. A-lower. foam height neans a higher ant i foam ng

capaci ty. asnpilbaadi o @amltaoes;aweﬁ;%m@w%%r% under A g,/ DGULERE
condltlon %d gm a |ne condi.ti on- JT wat er ,
pol yner tarned-i iBPE§ddt8n E?%ﬁpm%t¢0@soﬁ foahing age@esewmbéul g of

t he conpomndJESerbmﬂmtueauEpaﬁage 3fm@5gcgg%%edwa@ am qgagareﬁﬁ%% vesse
The ”]XtUﬁfnfa§lﬁﬂ§k§8n§n%§r1tﬂo gﬁnghtlons nanel ﬁ of and
then al | owed to- St i 8 PRE ?6a#ﬁﬁe#§ﬁteda§eﬁ§é§ured The
foam hei@hd Berprprtaddvi. ﬁhenmaﬁbrlexlbaanatm@Horzaﬂ@§ Q£ Chh Exanpl es 7

t 0. 10 andn&PrPAaray a yres of the oxyal kyl ene
antifoaning a ntséyehg% gﬁkéx F TOWEFQ BRBFART Bt o THEe basi ¢
struct ur é'6& }W%dt¢¢6%@ﬁnweﬁcbﬁ@¢r@¢dmm$ethéymaddarlﬁno@fvéiﬁw|ene oxi de
and propﬂe;‘teaamndevaﬂeé em@m i Qted as. EO and -
propylenec:1 xide, as EF ndﬁ%%?%id?&#ggr fe EC§¥ A 5] ndi cated are
aver age ar Yrund a@P i gix y@swﬁw@ﬁuzﬁﬁhlﬁﬁngAmtmbmaarnglagent

(1): 3- memdr 3- Bueemiibwolvalinerher ok GaLROR AONEy, Thi E%E

(aver age yml.a r (g fladdltlon of EQ P Rntl oanlng agexkt
(.2). allyl aI cohol fumbervor’ iylﬁTsam‘?%)ntEG Glad@fder dver age

nol ar nufdérd est Ofadl@l@taCbmg)f EQ PO 10/ 25) Ant i f oam ng ‘agent (3): PQ EQ PO

(aver age nolarAft@gan@s agdi L PO -E 15/ 16/ 1 Ant i f oami ng
agent (45 EQ PO EO * (averaée h% @1 8% g% %ﬁow value and %%
unt of air after 5 mlnutes of kneadlng, the mortar used

-for the measurements Was put back into the kneadlng vessel
_and then stirred agaln for 5 mlnutes Then, the flow value .
and the amount of air were: measured by thé test methods
mentioned above The - flow value and amount of air measuredi
this time were recorded aS'“flow value and amount of air
after 10 minutes .of kneadlng” Further, the mortar used
for the measurements was put back into the kneadlng vessel-
and, after 5 minutes of stlrrlng,_the flow value and amount

-0f air were measured. The flow value and amount of alr

measured this time were recorded as “flow value and amount
of air after 15 minutes of kneadlng” The flow values and

amounts of alr for each cement admixture are shown in Table
3, '




nunbers of addition of EQ PO EO = 5/30/5)."' Conparative anti foam'z'gg
agent.(1): 1'-octanol (number of carbon atons: 8)-PQ EO atfiMetch@98f ar

nunbers of addition of PO EO = 20/3) . Then, cenent adm xtures (4) to (7)
and. conparative cenment adm xture (2) were prepared . by. mxing up the
.copolynmer (1) nentioned above in Production Exanplel and the aritifoam ng
agents (1) to' (4) or conparative antigganing agent (1). 30 ‘March 2006 68
Tabl e 4 30 March 2006 69 As can be seen fromthe results shown.in Table 4,
the storage stability of each of the 10% by wei ght. aqueous nedium

sol uti onsTablehd cenentadni xtures (4) to (7) was good. On the contrary,
:t1l e '10 o by wei ght aqueous nedium  solution of the conparative cenent
adm xture. [2)} kecane urprjd and;, qfrer-sgverat—dpays, - aggregat es were

separ at ed , gthe |iquid, |surface] Then, nortar jests were carried out

using the fgneidt&adng xtureg of -thejinventijon and fhe. .conparative cenment
adm xture:| & N@p§ar<@est8 Yor tran cpnpes tijons. ®erp prepared by-addi ng the
cenent adnj £t|uige (éi.to-(?) Bfst he iheent)i o @s pbtained in the above
Production § Exad I and §he conpprative |cenelt | admixture (2), - -
respectivgly,| &nd(the flow|values pnd angunts off air were nmeasured.
The-materifal g @nd|nortiar  {ornulatjon used in thg tests was as follows;
1,590 g off] - Tai heilyo ardi nary portfand cefent, Z;{300 g of fine aggregate
(land sand fdomthe Ofi -gapa River), 720.3'g of [water contai.ning the
cement ad fg%ugea fwthe inpention jor .the conparfative cement adm xture.
<Mortar tdsg|ngthed? e af d? Cenen® eonposptt orfs were produced under the
above condi £ QfiE (n_t He sape armngr asct hp abeve{menti oned nortar test
net hod, "apd“f{he enent (noftar) cdnpositipns obtlai ned were subjected to
nortar fl¢w testihg in the sane" : o
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As is‘eyident from the reéults shown in Table 3, the.
comparative cement admixture (1) used in Comparative '




manner as nenti oned above. The fl ow val ues and anounts of air for the
respective cenent adnixtures are shown in Table 5. 30 Mar¥hMaghg006 70

Table.51 i roa E 0 G m(7 80 ma) EMO04 4r- Oi7cho QO1 4I[7
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_Example 2 gave a de31red amount of air of '8, 5 after 5
mlnutes of kneadlng However, as the kneadlng time was
prolonged to 10. mlnutes and 15 mlnutes, the amournt of air.
 increased, such as 18.0% and 20. 9% respectlvely It was
'thus found that it was difficult to stably maintain the
amount of air, On the contrary, it was found that when the
cement admlxture (l) contalnlng ‘the half esterification '
product (1) of Example_4 was used, the amount of air after"
5 minutes of kneading was 11.5% and the that of after 15
minutes of kneadlng was' 15. 06; hence the amount of air was
not much lncreased In Examples 5 and 6, similar results
were obtained as in Example 4, _and the cement admixtures
.(2} -and (3) showed a good stablllzlng ablllty in the amount
“of the air. TheSe cement adﬁiitures contain the cement'
dlspersant 1ncorporated together ‘and therefore show good
dlsperSLng capac1t1es
The reason why the. cement admixtures of the ‘present
1nvent10n showed good stabilizing effects in the amount of
' air is that the constltuent showing antlfoamlng properties.
;15 half esterlfled with a polybasic carboxylic acid.
Constituents showing antlfoamlngrpropertles are very high
in hydrophobicity and are readily adsorbed on cement. Thus,
-ootyloxypolypropylene—polyethylene glycol-(average molar
number of addition of propylene oxide: 20; average molar
number of addltlon of ethylene ox1de 3) used in
Comparatlve Example 1 is adsorbed on cement in mortar ‘and
~its antifoaming ablllty is thereby lost and, therefore, the
amount of air increases w1th the lapse of time. On the
other hand, by half esterifying such a constituent having
antifoaming properties with a polybasic carboxylic acid, it
is possible to improve the hydrophilicity and prevent that
constituent from being adsotbed on cement. Although the
_half ester itself has almost no antifoaming capacity, the
ester moiety'is'preéumably hydroiyzed dradually in mortar,
" which is alkaline, and releases the constituent having
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antlfoamlng propertles, whereby ‘good StablllZlﬂg effects in
the amount of air are produced.

_ . In the above manner, ‘the cement admlxtures comprlslng
the half esterlflcatlon product derived from a constltuent
hav1ng antlfoamlng propertles and a polyba51c carboxyllc
~acid as well as a cement dispersant can attaln good
:dlsper51ng ablllty ‘and stablllzlng abilities in the amount

.of air.

<Ant1foam1ng capa01ty testlng method> .

Water, a foamlng agent and the addltlve to be tested
were placed in a closable glassﬂmade cyllndrlcal vessel
.haVLng a diameter of 4 cm and a helght of 10 cm. After
‘01031ng, ‘the vessel was shaken up and down, at a stroke of
30 cm, 20 tlmes in 5 seconds and then allowed to stand for
1 mlnute The foam helght was then measured for comparlson:

- of antlfoamlng capacities. A lower foanm helght means a.
“higher antlfoamlng capac1t§; Antlfoamlng capacities were
'-compared under ac1dlcfneutral condition and alkaline
“condition. Thus, ‘10 g of water, 0.3 g of the polymer
.obtalned in Production Example 1 as a foamlng agent and 0.1
g of the compound of Production Example_B were placed in a
measurement vessel The mixtnre was shaken under two
conditions, namely pH 7.or pH 12, and then allowed to stand |
for 1 mlnute, and the foam height was measured, The foam
helght at pH 7 was 1. O cm, while that at pH 12 was 0 cm.

Examples 7 to 10 and Comparatlve Example 3

The structures of the oxyalkylene antlfoamlng agentsf
used in Examples 7 to 10 are shown below. The basic
structure is derived from an alcohol or water by addition
of ethylene oxide and propylene oxide. Here, ethylene
oxide is abbreviated as EO and propylene oxide as PO. The
numbers of moles of EO and PO as- 1ndlcated are average

molar numbers of addition.




0o,:” o r; 30 March 2006 71 As can be seen fromthe results shown in Table
5, the conparative cenent adm xture (2) used in Corrparatiwaf.cbga%l e 4
gave a sufficiently |ow anount of air, 'namely 2.8% by 'volune, after 5

m nutes of kneadi ng. However, the amount of air after 15 m nutes of

kneadi ng was very hi gh, narrely 8.7%by volune. ,It was thus found that it
is difficult. to adjust the amount of aibr at a constant |evel using this
cement admi'xture. On the contrary, Wwith-the cenment adm xture-(4) -used in
Exanpl e 11, the amount of air after. 5 mnutes .of kneading was .

suf ficientl y | ontadmeiing2agemby (10l: uﬁemeamq:lt—mebmmﬂﬂl—@l a(lrfunai‘éxer 15

m nutes o n A Q% ol was thus foound t'hat the anount
of air vva%fng?%?g?lngg%% 53 QE@K >Y/5 cgn ant(alve%f@ R HERHEC T enent

adni xt ur e8dgsFiey Ef) EOt’ﬁ’@ 5 ﬁrﬂlfaﬁl results were obtained-as with the

cement adm xturgntiﬂa)aﬁngg 5angm?p_|ptsaﬁ i 1eoulg. t{% r}t ained at
const ant - | evel s These cenent admn xt'ures each was xed wnth a cenent

di spersanFa’aHBHt REPBFOr &) sBBGRR Qééﬁcé‘rl dpaiesiagg a@llalrt membe'me ofeason why
t he cenenadddfiishusesEofprbhe pogggmt |nvent|on caused no marked i ncreases

in the anount. I even when t me of kneading. i-s prol onged and ~gave
stabl e ‘anmount O%f%af?a‘&m? AR éf)( halfofﬁ@/]%?dr(éﬁﬁffﬁgél r9lar the -

anti f oam wgmlageatsf(ac)ldiblc(nzi)ofst/gb/PGhesesam%yngam ng .agents which

~have been used ganef in Conparative Exanple
2, were very-l.owin ql);jrr%pahqeflm @ a&/ep(?’ﬂ%?e %rag?e'% bl y aggregate

in the deHRLs cohtad ihgalaqmédi@/ﬁ’i@di@nf aFBeMbng the increase i'n the

anount of- alr afd F hey. n ng agent
used in Co e] |][[§/{earga%méﬂlLgrﬁ:giLf‘B:)arn{<l R ngdt%l%(lzte \A)I;Sef{j/ OCE%? ﬁ Mﬂ%‘g}

hydr ophobi%i R | yB) a‘%%/cﬁcbe%ﬁ@?fp'éem%armm@meoﬂ addvaglon -
pr esumablacet tﬂta/tEd he 2fm)i f oami i zg properties of the anti foam ng agent
weres-lost and, the anmount of air increased. In the above manner, the
cenent adm Xxtures. .conpri sing -

S Then, cement admlxtures (4) to {7) and comparatlve

cement adm1xture (2} were prepared by mixing up the'
.copolymer (1) mentloned above in Productlon Example 1 and
the antlfoamlng agents (1) to (4) or comparatlve
antifoaming agent (1).




30 March 2006 72 the highly hydrophilic antifoam ng agent and a .cenent

di spersant can attain good water-reducing capacities and 33rdpich@n@hge in
t he amount of air entrained with the lapse of tinme, nanely the kneadi ng
time. Production Exanple 5 A gl ass-made reaction vessel equipped with a
thernmoneter,. stirrer, dropping funnel, nitrogen inlet 'tube and reflux
condenser was charged with 546, g of dekgnized water, 800 g of a. 7

pol yal kyl ene ‘gl ycol nonoal kenyl ‘ether nononer (hereinafter referred to as
| PN-50) derijved from3- nethyl-3-buten-1-ol by addition of 50 nol es. of

et hyl ene T?‘B’}F‘dé, and 83 g of maleic acid (hereinafter sonmetimes referred
S| tenperature to 65C, - 2.4 g of a 30% aqueous

to as MAY. f Falsing the _
solution o y&lr dgen per@yi de was |-added- Thereto was' added dropw se an
aqueous sof 4fifbg jofx Do9g fof L--asqorbic acid-in 39.1 'g' of deionized
wat er over| ul . heyr 'z Ther @ f(fr, matfur ation was effected at. 65C for 1 hour
to drive thg @_@yn@izﬁtg ngrgacki ¢n to conpletion- This reaction mxture
was adj ustjedl] thegH'B MmEtH] a®39% adueous sol ution of sodi um hydroxide to
gi ve an aqUepise [mEYijumgpl utilon of a pol ycarboxylic acid.” The-conversion
.of the pdl ypBkyllene [gl y&p! nopnoal kenyl ether nononmer was. 89% and .t he
conversio AEer Tacr drwas198%- The copol yner obt ai ned was named as
"copol ymnel ¥. {Productijon Exanpl B 6 A gl ass-nmade reaction, vessel _
equi pped yWwfh ga -gher@b ter| stifrer, .dropping funnel, :nitrogen inlet
tube and ‘&x| cdndlerfsgr \wab chafged with 72.26 parts of = deioni zed water
and 127.7 S n-@;rs@ura@ed al cohol derived from. =~ - - °
3- et hyl - nN-8- ¢l gby addj tiory of 50. noles of ethylene oxide. After
raisingt ratyire tfo 65C, (@ 38 part of a 30% aqueous sol ution-of
hydr ogen e __whs<*agded,| and [19. 83 parts of a 40% aqueous sol uti on of
30 March pOQ6=rd acrylge|aci d wasgdded dropwi se over, 3 hours, 0.35 part of
3- ner capt ppf o dni.c acgd over{ 3 hqurs, and 6.99 parts of a . o
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2..1% aqueous solution of L-ascorbic acid over 3.5 hours' Thereafter, the
terrperature was naintained at 65C for-60 minutes to driveéOvarch2006

pol ynmeri zation reaction to conpletion. The tenperature was |owered to 50C
or below,, and the mxture was neutralized to pH4 to 7 with 79.12
parts-of a 5.00 aqueous solution of sodium hydroxide, whereby an.- aqueous

medi um sol ution of a pol ymer containingga. copolyner - with a viei ght. average
m)l ecul ar vvel ght of 27,000 was obtained. This copol yner was named as.
copolyrrer '(3)". -The total anount of t he nmononers used was 59. 7% by

wei ght rel at|ve to the whol e amount 'of the raw material s'used in the

pol ynmeri-zation T, rgsi Ly t.,of .t ns rat ed hol ai ned by
addi ng 50 _nol s of Bg?hgéegg%ox%?&{] tb% re@ 131 Wer’fni @ﬁqﬁné’t I’%‘F
acrylic. aéFar#grestabidifimed dach quthjé mchlmtvmgnﬁ)phﬁc(ule@psand the
conver si opedManesotateuhat 8F e RS tadx&ﬁec&%'sy”ﬁig' 2309 | atge of said

unsaturat ed | cohol, was 78;4% and. the ‘conversi on of ‘acryli c aci-d was'
93. 4% Ode r [ Jihs, CO’EFBﬁHYpoFH?s18ﬁdbl(awﬁilﬁhtuﬁﬁuaou§' mediwes of the

anti f oam ﬂglagEOhSOﬂSEHel Bokpa rbelikeWicehe nfEX 3Rl §$ uw3Rd (S9parakive Exanpl es
are showng 'PbT bé The basi c itructure of the-antifoamng agents is
derived . froman a‘iico?iIO:F br SR¥EER Lo PaYIddPOgERIBE et HreneeBaragednd

propyl eneOlextleke lHenkd sthyhere ORhéle, i morbbr evé ot € duase B randi phapyl ene

oxi de as’\ h&@%@g S f E average nol ar ‘nunbers
of . - addi t| on %f EO 5 a3 gdﬂ?gaﬁgsr 89r gs?ntlgv?ﬁgl?gs?’dﬂegh%f secondary
al cohol s ‘E‘H’Fﬂaaﬁ%ﬁh‘ge 1cenment sadmisburat oms. Each cl oud point is the val ue
-obt ai ned by preparl ng a 0.5% aqueous nedi.um sol ution of each antifoan ng

agent and[{( |.owi,ng the above-nentioned cloud point nmeasurenment nethod.
Each- kaoliH % fiditty is the val ue neasured by the above- ment i-oned kaol i n

t ur bi di ty measiore N tcamptdnit i s M £ PR Pl fabird e CD
Gement admlxtures {4) to (7) of the 1nventlon as obtalned
in the above Production Examples and the comparatlve cement
admlxture (2}, respectlvely,‘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

' Talhelyo ordlnary portland. cement, 4,300 g of fine
aggregate (land sand from the Chi-gawa River), 720. 3 g of
water contalnlng the cement admlxture of the lnventlon or
the comparatlve cement admlxture '

Mortar test method> ‘:

' Mortar or cement comp081tlons were produced under the
above conditions in the same manner as the above- mentloned
mortar test method and the cement (mortar) CompOSltlonS

" obtained were subjected to mortar flow testing in the same
. manner as mentioned above. ‘

The flow values and amounts of air for the respectlve
"cement admixtures are shown in Table 5.
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N . 0 V 30 March 2006 7.5 ' Cenent adm xtures were prepared usi _
t he- S%spersants and antifoam ng agents shown in Table ﬁOIﬂW@th@®erS|on

indi ces, cloud points, foam ng indices 1 and foanming indices 2 of the
cement adm xtures obtained are shown in Table 7. The dispersion indices
were measured by the above-nentioned di spersion. index neasurenent method.
For cloud point neasurenents; 200 by i ght- aqueous nedi um sol utions of
the cenent. admi xtures were- prepared and”t'he val ues-shown ware neasured by
t he above-nentioned.cloud point measurenent nethod. The foaming indices 1
and foanming indices:2 are the val ues measured by the above- nentioned

~l] -
{ oam g\!_”dex asb‘c”gnegbe:%gﬁh ngﬁ%gpm%gguigg&ﬂgwlaﬂeTZblé 5 the
comparative cement admixture (2) used in Comparative
Example 4 gave a suff101ently low amount of air, namely
2.8% by volume, after 5 mlnutes of kneadlng However, the
amount of alr after 15 mlnutes of kneadlng was very hlgh
.namely 8.7% by volume It was thus found that it is
dlfflcult to adjust the amount of alr at a constant level
u51ng this cement admlxture On the contrary, w1th the _
- cement admlxture (4) - used in Ekample 11, the amount of air
after 5 minutes of kneadlng was sufflcxently low, namely
2.6% by volume, and the amount of air after 15 mlnutes of
kneadlng was 4.0% by volume. It was thus found that the
~amount of air was malntalned at a roughly constant level.
Wlth the other cement admlxtures (3} to (7), the SLmllarf
‘results were obtalned as w1th the cement admixture (4}, and.
the amounts of . air could be malntalned at constant - levels..
These cement admixtures each was admlxed with a cement
dlspersant and therefore shOWed good dlsper51ng abllltles.
The reason why the cement admixtures of the present -

‘inventlon caused no marked increases in the amount of alr
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 antlfoamlng
agents whlch have been used generally, for example the one -
used in Comparative Example 2, were very: low. in

] hydroph111c1ty and, therefore, presumably aggregate 1n the
cement ~containing aqueous medium, allowing the 1ncrease in
the amount of air after 15 minutes of kneading. Further,
the antifoaming agent used in Comparative Example‘z, for
instance, was very high in hydrophobicity and readily
adsorbed on cement Therefore, it was presumable that the
antifoaming properties of the antlfoamlng agent weres lost
and the amount of air increased.

In the above ranner, the cement: adnixtures oomprising
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:the hlghly hydrophlllc antlfoamlng agent and a cement

dispersant can attain good water-reduCLng capac1t1es and

small change in the amount of alr entralned w1th the lapse'

of time, namely the kneading time.

Production Example 5 _

A glass—made reactlon vessel equ1pped with a
thermometer, stirrer, dropping funnel nltrogen inlet .- tube
and reflux condenser was charged w1th 546 g of delonlzed
water, 800 g of a polyalkylene glycol monoalkenyl ether

=

monomer (herelnafter referred to as IPN- 50) derlved from 3

methyl- 3~ buten lﬂol by addltlon of 50 moles of ethylene'
0x1de, and 83 g of malelc acid {herelnafter sometlmes |
referred to as MA)'. After ralslng the temperature to 65° C,
2.4 g of a 30% aqueous solution of hydrogen per0x1de was

‘added. Thereto was added dropw1se an aqueous solution . of

0.9 g of L- ascorblc acid in 39, 1g of delonlzed water over

1 hour. Thereafter, maturatlon was effected at 65° C for 1 =
‘hour to drive the polymerlzatlon reaction to completlon.

This reaction mixture was ad]usted to pH 8 w1th a 30SL

'aqueous solution of sodium hydr0x1de to give an aqueous

medium solutlon of a polycarboxylic acid. The conversion

- of the polyalkylene glycol monoalkenyl ether monomer was

892 and the conversion of malelc acid was - 98° The

copolymer obtalned was named as “copolymer . (2)”

Production Example 6

A glass -made reactlon vessel equlpped w1th a'
thermometer, stirrer, dropplng funnel, nitrogen inlet tube
and reflux condenser was charged with 72.26 parts of
deionized water and 127.74 parts of an onsaturated 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

was added, and 19.83 parts of a 40% aqueous solution of

g9,
M 0’
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acryllc acid was added dropwise over 3 hours, 0. 35 part of
. 3= mercaptoproplonlc ac1d over '3 hours, and 6. 99 parts of a
2. 1% aqueous solution of L ascorblc acid over 3.5 hours'.
-Thereafter, the temperature was malntalned at 65°C for 60
minutes to drlve the polymerization reactlon to completlon
The temperature was lowered to 50°C or below, and the
— mixture was neutrallzed to pH 4 to 7 with 79.12 parts of a-
.5.0% aqueous solutlon of sodlum hydroxide, whereby an
aqueous medium solutlon of a polymer contalnlng a copolymer :
- with a weight average molecular welght of 27, 000 was
obtained. This copolymer was named as “copolymer (3)”
The total amount of the monomers used was 59.7% by welght
relative to the whole amount of the raw materlals used in
the polymerization. The residual amount of the unsaturated
-alcohol obtained by addlng 50 moles of ethylene 0x1de to 3—
methyl~3- ~buten-1- ol and that of acrylic acid were
determined by llquld chromatography {LC) and the
.conver51ons were calculated. As a result, the

. polymerization rate of: sald unsaturated alcohol .was 78. 49
andrthe conversion of acrylic acid was 98.4%.

The structures, cloud points and kaolln turbldlty
values of the antifoaming agents used in the’ follow1ng
Examples and Comparative Examples are shown in Table 6.

The basic structure of i the antlfoamlng agents is derlved
. from an alcohol or water by addition of ethylene ox1de 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 EQ andEPOQ —R-
0O- 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_abovefmentioned kaolin turbidity

measurement method.
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aH4C Enon mEEI-" ma 42 ti
made of the data in Table 7 in the. follow ng. The anount30d¥larghidf®G on (%

by weight) is the anpunt of addition (parts by weight) of the antifoam ng
agent relative to 100 parts by weight of the cenent solid- The cloud point
(O (20% by weight) is the cloud point of a 20% by wei ght aqueous nedi um
solutian of the cenent - adnmixture. HP-%} and HP-8 are trademarks for -
Takenoto . Yushi's air-entraining and high-range water-reducing adm xtures.
<Mbrt ar test> Mortar conpositions were prepared by adding the

wat er - r educi‘ng agents and antlfoan1ng agents shown in Table 8 and ' Tabl e 9
and the ffg@rwakues and anmounts of -air., were- neasured. The naterials and

mortar formulation. and measuring apparatus are the sanme as those
erring to the neasurenment method of. percentage of

menti oned ahgve. . .re
i ncrease ipzithe|anount of faifr ¢ ned. <Morfar §est jmret hod> (1) Cenent
(1, 605 Q). plaged|irf al mixer ator and | dryim xijng was carried out
for 30 sec zﬁ 64). | Watel (|691. wat er ‘al prig' agotnting to 951 of the
required api cé%.aiﬁ?18 ﬁﬂ r-reduci wgend 4dnd anti f oam ng agent
was added,| and kngad| ng was jca out for %e:oﬁbs, (3) Sand (4,268 g)
and 36.4 ¢ sff watgr. {wdt e} - g4l ope annuntlng tjo 5% of f§he required anount)
cont ai ni ng € AE et yapdgd;and—kreagi-rg—ias—garri ed. out for 120
seconds. |& T
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-(4) A mni slunp cone (slunp cone described in JIS A 1173) was filled with
two | ayers of the nortar prepared. Each |ayer was poundedOdash3a00packi ng
rod 15 tines until .the tip of the packing rod entered to a half of the
depth 30 March 2006 --'78 of that |ayer and, finally, the deficiency was
supplied and the |ayer surface was snDothened | mredi ately thereafter, the
mni sl unp. cone was lifted: vertically @and the dianmeter, judged-to be the
maxi mum “of the nmortar that had spread and the distance perpendicular. to
the direction of the maxi rum "di aneter. were neasured, and the mean val ue
t hereof was recorded as "nortar flow val ue The anount of air was nmeasured
using a nortar t oduct of Maru ' Ar Mter
N AARE L T T SN A e et S
~and the @@ﬁt@mtif@&muaguegandsaahuwn oh. Tablewdre Teasdiedebyisdhe met hods
menti one und 4 r. ter of kneadi ng) .
(6) The gﬁ??gggﬁas ?£Ué Oi e%g%lﬂb l%ﬁ%ﬁ L 1 ang ?haﬁaﬁértar fl.ow
val ue and-abemt %foﬁj¢h©e¢%m@@§s@d@uxbyreHeobtﬁenhddgrﬁeﬁhpwnedn
above. undegni4)7 ( a"ﬂ?ﬂé"tdl@é:eﬁi'srlcﬁ{ tigla il s rUJéWé %e@éu)!‘&?qu e (7) The

nort ar ma further. kneaded. for 5 m nutes, and nortar” fl ow val ue and
anount -of 22 Fe MRS RL HRRRd rdte B s Hen h%@ﬁ%d@e?rﬁmf?@ﬂﬁa webhedundirr (4)

(amount  &fla@id .Hddn Afdetsuddnent HUt 263 O}Bykﬁ@ﬂghﬂgéquabﬁslm@a@aﬁe (% by

Zgggn$;m%§§y%%gg ot%quaentralneq%imagures gégéegrggafe&CQ ﬁ '30. March

values .shown were measured by the above-mentloned cloud-
point measurement method. The foaming indices 1 and.
foa_lmi_ng indices 2 are the values measured by the above-
mentioned féaming index meas:_.lr_ement method_.
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_ Explanatlons are made of the data in Table 7 .in the.
'follow1ng The amount of addition (% by weight) is the
amount of addition.{parts by weight) of the antlfoaming‘
agent relative to 100 parts by weight of the cement solid.
The cloud ‘p'oint (°C) (20% by weight) is the cloud point of
© a 20% by weight aqueous medium solution of the cement |
adnixture. ~HP-11 and HP~8 are trademarks for. Takemotor
'Yushi 5 air entraining and hlgh range water- reduc1ng

admixtures.

Mortar test> A B

Mortarx compbsitions were prepared by adding the
‘water-reducing agents and antlfoaming agents shown in Table
8 and Table ‘9 and the flow values and amounts of. air were.
measured The materials and mortar formulation and

'measuring apparatus are the same as those mentioned above.'

[referring to the measurement method of percentage of

“increase in the amount of air entralned

<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.q; water alone amounting to 95% of the
required amount) containing the water—reducing agent and
antlfoaming agent was added, and kneading was carried out
for 30 seconds. _ )

(3) Sand (4,268 g) and 36.4 g of water twater_alone
amounting to 5% of the required amount) containing:the_AE
agent was added, and kneading was carried out for 120
seconds |

(4) A mini slump cone (slump cone described in JIS A
1173) was fllled with two layers of the mortar prepared.
'Each layer was pounded with a packing rod 15 times until
“the tip-of the packing rod entered to a half of the depth
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of that layer and, flnally, the def1c1ency'was supplled and
the layer surface was smoothened. Immediately thereafter,

the m1n1 slump cone was llfted Vertlcally and the diameter,

79 Uto

judged to be the maximum, of the mortar that had spread and.

Athe distance perpendicular to the dlrectlon of the maximum

. dlameter were measured, and the mean value thereof was

recorded as mortar flow value”. The amount of air was

‘measured u51ng a mortar air ‘meter {product of Maruto
"Selsakusho Mortar Alr Meter ClBS (trademark)]
(5) The mortar was further ¥Kneaded for 5 mlnutes, and the

mortar flow value and amount of_alr were measured by the
methods mentloned above under (4) (amount of air (P} after

5 minutes of kneading).

{6) The mortar was further kneaded for 5 minutes, and the
“mortar flow value and amount of air were measured by the,
'methods mentloned above under (4) {amount ofralr after 10

minutes of kneadlng)
(7) The mortar was further kneaded for 5 mlnutes, and the

mortar flow value and amount of air were measured by the

amethods mentioned above under (4) {amount of a1r.(Q) after

15 minutes of kneading) .
The increase (% by volume) in amount of air entrained

was calculated as (Q - P).
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Explanatlons are made of Table 8 and Table 9 in the
follow1ngr The amount of addltlon (weight 6/C) means the
amount of addition {(parts by welght) relative to_lOO parts
by weight of cement solids. The increase (15 minutes - 5'
hdnutes) means'the inorease (9 by volume) in amonnt of'air

':entralned durlng 10 mlnutes (between values after 5 mlnutes
and 15 minutes of stlrrlng) , ' : ‘

From Table 8 and Table 9, it is ev1dent that when the ,
:antlfoamlng agents- accordlng to the present lnventlon were '
used,’ the increases in amount of air entrained as compared |

| between the values after 5 mlnutes and the values after 15 |
"mlnutes were 0.2 to 5.5%, hence the'amount.of,alr entralned_
.. could be prevented from inoreasing whereas when the
comparatlve antlfoamlng agents were used, the increases in
amount of alr entralned between the values after 5 mlnutes
x_and the values after 15 mlnutes were remarkable, namely
12.6 to 16%. The reason is presumably that the comparatlve

antifoaming agénts - have very strong hydrophob1c1ty and,
therefore, the antlfoamlng agents undergo hydrophoblc'
_assoc1atlon and prec1p1tate out during mortar kneading and
thus are 1nact1vated, namely their antifoaming capacities
are lost. On the contrary, the antifoaming agents of-the
invention are relativeiy hydrophilic and therefore they are

presumably resistant to hydrophobic association and

prec1p1tatlon during mortar. kneading, hence thelr
antifoaming capacities. can be malntalned _ ,

Fig. 2 is a graphlc representatlon between the mortar
kneading time (stirring time) and the amount of air
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

increasing evenrwhen_kneadlng was continued but that when




00. N2N Co (© 30 March 2006 81 Explanations 'are nmade of Table 8 and
Table 9 in the following. The anpunt of addition (wei ght-3%Myrcheff& t he
anount of addition (parts by weight) relative to .100 parts by weight of
cenent solids. The increase (15 mnutes 5 mnutes) neans the increase (%
by volune) in anmount of air :entrained during 10 m nutes (between val ues
after 5 mnutes and 15 minutes of sti®2ng). From Table.8 and Table 9, it
is evident that when, the antifoaning agents according to the present

i nventi on¢per e, ol isncr es in amount of "air entrained as -
conpar ed Fglgt \%E’e“%g?%gl\?aﬁ Elglsﬂla tagn?ﬁ?srﬁ%fﬂate% WP tHREYal HR]Y afees 15

nmi nut es wePEctlyatgdsage, theneaonind: anburite e tatairant riaiceshseoul d be
prevent edmhi-RBYI PCr easi ng whereas when the conparative antifoam ng agents
were used, the increases in anmount of air entrained between the val ues
after 5 mnutes and the values. after 15 m nutes.were remarkabl e, nanely
i2.6 to 16% The 'reason. imm%ly@%g@@ﬂﬁﬁfomar ative antifoam ng
agents have very strong hydrophobicity and, therefore, the antifoani ng
agents undergo %‘/‘%r%‘fﬂ‘u Fcadmixberasi Bh &he prEenpivar ewbdchdbeiveg nortar
kneadi ng dimel abdvs-meetionedi vaheditaaibhy,t bah! saRthha3Myd LRRAGHT i es
are | ost 'cQﬁeﬁ@ %Q{F]éé ary., éhre--anti f oam n'g agentsr of thé .invention.are
rel atively ydlr‘%. TTie and rhef eFSRET P8y 2afelibresEREBLY resistant to
hydr ophoffReEHel aits omdnehn pseghbpiiaei bhedunbigt Mort ai rkagagdhageghence
their anfidpaAdg GARACHE C b iptained. Fig-. 2 is.a graphic
representat i o?ﬂb@eglween_?hfe tJEarrj;f)hr“% a%[ﬂd k{r‘a]%a i ﬁgc%‘?ﬁgaf%t E??i ﬂt}aiilﬁ\‘é) and the

- anmount  of Yol th GERN Y finmpns b ians : andbyfyotivee) asnphimpredefor. the

MOr t ar - CAMuosiddlens 18P e ddirhX aBRhSSs 2 40s 35, ARG - SOPRAEati ve Exanpl es
12 and 1%xclérﬁm.F| i S seen ' S

ent %igéegging capaclties. The cement compositions .
of the invention which comprise sucﬁ éement admixtures are

: eXcellent in water"reducing-ability and workabiiity énd.caﬂ,j
give ha;dened‘products'excelLént'in:streﬁgth andtduﬁabiiitf'
.and, further, can stably maintain the amount 6f aif.' R
entrained without allowing inCréases in the'amduﬂt of air
eyén when the time Qf kneading is prolonged in the
production. '




t hat when the antifoam ng agents of the invention-were used, the anount of
“airentrained coul d be prevented from increasing even whé® Mashdl¥y was
continued but that when 30 March 2006 82 the conparative antifoam ng agents
were used, they were -inactivated and the anount of air entrained
increased" markedly. | NDUSTRI AL APPLI CABI LI TY The cenent adm xtures of the
i nvention, which have the above-nentigged constitutions, can suitably be
used in cenent pastes, nortar,' conccrete and |i ke cenent conpositions
and can stabilize the amobunt of air .entrained wth the |apse of tinme and
thus facilitate the quality -controfLafM&enent conpositions and, further,
can inprove the workability of cenment conpositions. owng to their
-excel | ent di spersi Agcenpati efdadxtThe cempnisingpasctmposndofA} hend nventi on

uhich COMB b8ReRUCH; GBURBRRRIMKLULES 8L2a SXRSLLERL AN y@ter-reduci ng
ability and workability ana can. give hardéen products excellent in
strengt h ZRBTEGPABRHI Py thadfollevhey, geaerat abbymubantdl n the amount of
air entrained without allowi ng increases in the anbunt of air. even when
the time of kneading is praqjlon %) —pduction 30 March 2006 83
CLAIMS 1. A'cenent adm xture conpri si 5 a conmpound (A) and a cenent

di spersant, wherein said conpound (A) is represented by the follow ng
general fépntha {dAmuRi, -X- BiRPEFent X- RBO( 1dri AcHperforonH,ar'X represents

-CO or -LHRCHRNHCO- . 4 ' e thon.group.containing 1 to
30 carboﬁgagtons, tH% F§5%§§$%€%58%§§8b28gEgggég %rgaiBPe?%ﬁﬁoﬁnd each
r epr esent3C @RS oxle Ky | RKe aosms aent denithye Zae 1 diafborentataows, n
representaaderdpies At IR0 NHIE) Ofe QAT 08Ok kg OXVEL kyd ene group
and is an iq;e er, of | to 300 and R3 ?é%reé%nts a Erou% %a€+n at | east
one car bd@HPChr2 tQitF oy ITRIRTEDFS Lkl dvegeorolar 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 salf thereof.

2. The cement admixture according to Claim 1,

wherein the moiety - (R?0),- in said general formula
{l) is composed of an oxyethylene group and an oxyalkyléne
group containing.3 to 18 carbon atoms. -

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

followihg general formula (2} ;

| RI_O‘HC2H40)p/ (CSHGO)'(a—'CO“Ra (2)

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




2. The cenent adm xture according to Claim1, wherein the nmoiety
---(R20)n- in said general forrmula (1) is conposed of an d&%&%ﬁ??ﬂ@ﬂ@ group
and an oxyal kyl ene group containing.3 to 18 carbon atons. 3. The cenent
adm xture according to Caim2, wherein said conpound (A) is represented by
the follow ng general fornula (2); R-Cc2H40 / (CHOCO-R (2) in the
formula, R represents an 'alkyl or-al Rényl group each containing 6 to 22
carbon atons, p-and g each represents the average nolar number of addition
and is a nurrber satrhefl ykRgnt-h iL.on < 300 and 0.2 < p/(p
+q) <0.8 §d R3 repr esentggtta‘g‘(fqﬂr:ﬂgt%gh %v%ﬁﬁoéflgﬁgagi) ABKeCtaFbaiyr ar

sul f onyl gPo p or a salt thereof. 30 March 2006 84 4. The cenent adm xture
according to anwh@&e@hamﬁslﬁ sh@d3genRens BoRRuh A qg? ;general formula (1)
is a dicgt |Xc alC| d I‘gfl due.. 5. The cenent admi xture according to Caim
4 wherein TAG GEHEr desigMfn a (1) is represented by-the follow ng
gener al fornula (3) or. the following general -fornula (4) ; CH C: COOY
(3) Cl12-CH2--Ce0Y2 1 and Y2 each represents a hydrogen
atom a. nonoval entﬁg% b%% Jiﬁf LFFCaRhERTaMrta ptatBrhted or gani ¢
am ne. 6. The c@h‘éﬁfﬂladh xlmr%aatcmldengltﬁoamylaf (9 aiﬁﬁrépr@séntléﬁer ein

R e e L o R AT S N

hydrolysd%%% R eforﬁPkéliﬁércondltlon 7. The cenent adnixture according
to any of Cains 1 - _ .
_ | .——-——CH_-—~-=CH~—000Y1 : (3)

_+0H2f0H2m000Y2 (4

1 . A
in formulae, Y  and Y2 each represents a hydrogen atom, a.
monovalent or dlvalent metal ammonlum,or.a protonated
‘ organlc amlne ' .

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

whereln an ester bond moxety represented by -0- X— ,
*When X is —-CO-, or an. amlde bond’ moiety in X, when X is — ?

CHﬂHbNHCO— in said compound (A} is hydrolysable under
alkallne condition. '

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

_ wherein a hydrolyzate obtainable by hydroly51s of
.sald compound (A) under alkaline condltlon has a higher

-antlfoamlng capacity than the antifoaming capac1ty of said
compound (A) itself. | |

8. The cement admixture according to.anf of Claims 1
to 7,

wherein said compound (A} itself has no antifoaming



to 6, wherein a hydrolyzate obtainable by hydrolysis of sai d conmpound (A)
under—al kal i ne condition has a higher antifoam ng capaC|t%Phﬂ%£ n&%

anti foam ng capacity of said conpound (A) itself. 8. The cenent adm xture
according to any of Clainms 1 to 7, wherein said conpound (A) itself has no
antifoam ng 30 March 2006 85 capaC|ty85and the hydrol yzate obtainabl e by
hydr ol ysi.s of said conpound (A). under alkaline condition has the

ant i f oarfaigactlypacing 9. The cenent adnlxture according to any of clains 1

(0 Bpuner o il SaROL ) 0e05eAN COTE L5 AL 591 W8S polvrer ()

10. The cement adm Xt Ure acéor ter-sol uble
polyner'%?GPQ%%%rl%bsu%d%@I@bhebeﬂylCondatdopohpserheAamﬁlﬁaemﬁgga

pol yoxyatdgyd&iey. ester constituent unit (1) represented by the follow ng
gener al fornula (7) RO RO CGC R9 COOR110 aR12 (7) in the forrmula, R9
and R10 are the sane or different 'and each represents a hydrogen atom or

aeLhyl 9rown, e cAROIURSALE e AT Pri AT Prentc prd, £aph

represents an oxyal kyl ene group cont ai ni boh &
represeﬁF%E%hé”éV%ﬁdgéhﬁMQQmaﬂhﬂﬁﬂSRﬁreﬁnﬂtqqmpnﬁsadua w&n@e&kylene gr oup

and is oWy Rflvhd©o @30 and’ R12 represents a hydrogen. atomor a
hydr ocarbon group ‘containing 1 to 30 carbon atons,. and a carboxylic acid

constituent unit II) represented by the follomnng general formula .(8);
.R13 R14. --10.~_ Ehe-cement;agmixtRers @OOMrding to claim 9,

‘wherein said waternsolubie polymer ({A) comprlses-a
polycarboxylic acid polymer (Aflj having a polyoxyalkylene
ester constituent unit (I) represented by the following
general formula (7); |

Risio
S

e
R? COO®!0),R*

vln the formula, R? and R“’are the same or dlfferent ‘and
each represents a hydrogen atom or a methyl group, the a
R“O groups are the same or dlfferent and each represents
_-an oxyalkylene group coutalnlng 2 to. 18 carbon atoms,'a
represents the average molar number of addltlon of the
oxyalkylene group and is a number of 2 to 300 and R!?
' represents a hydrogen atom or a hydrocarbon group
'contalnlng 1 to 30 carbon atoms,-
and a carboxyllc acid constltuent unit {IX} -
'represented by ‘the follow1ng general formula (8),.

R13 Rl‘l . . |
_GC““CvL* ()
R13 COOMI

‘in the formula, R13 and R“<are the same or dlfferent and

feach represents a hydrogen atom or a methyl group and M*
represents a hydrogen atom, a monovalent metal, a dlvalent
metal, ammonlum or a protonated organlc_amlne. i




-in the fotnula, R13 and R'. are | the sane or different. and each
-represents a hydrogen atomor a nethyl group and M repr@sl‘éﬁlf"@zﬁo@ydrogen
atom' a nonovalent.netal-, a divalent netal, amoniumor a protonated
organic am ne. 30 March 2006 86 12. A cenent conposition conprising the
cenent adm xture according to any of Clains 1 to 9, cenent and water. 13.
The cenent conposition according tggld aim12, wherein percentage of
increase in an.anount of air entrained after 10 m nutes of kneading is.-not
nore than 100%relative to an initial anmount of air entrained. 14. The
cement adm xtufe cor g an of Cains 1 wherein the ratio
conpound (A)/Hcerreaz%\t c]gesr%grsa %Stl?)no?%nlfﬁl%l%g the AEEIERECT  CEMENT
ADM XTUREInAND: (GEVENTC GOMRES| T Gy Tde @i ied | Ver®f 9 1 heeieiSedid i nvention is
to pr owh%q: ]ia cenent additive which causes no increase in the anmobunt of

air and can t’hus stably maintain the anobunt of air entrained even when the
time of kneading is proI onged in the production of cement conpositions. A

further obje I‘OVI de _a cenent adm xture having suc ir entraining
properties aCr%Ld3 hathh Irf’1eingth AR e <G quo (g]aagf:{%khtzs' as well as a
cenment, conpos ddigt is I3

repr esent ed b MthQ%n ﬁ?%f@&ﬁ@& %eglg ormgj]] ﬁ% %ﬁo| %Pid I'n the

forml a, e‘)@?@bﬁé@‘eﬂﬁer@ @FHUEPIFePrﬂ @H[G@QJ]N-I@@ CHY éfrque esents a

hydr ocarpogs oreuRL €08t 86 naﬁglﬁlwaioaﬁ@hmn LA et ihdd o1 1] O groups
may be the sanme or different an

14. The cement admixture according to any of Claims 1
to 9, wherein the ratio compound (A)/ cement dispersant is
0.005 to 0.3".




each represents an oxyal kyl ene group containing 2 to 18 carbon_atons, n
represents the average nol ar nunber of addition of the o : group
~and is an integer of 1 to 300 and Rlerr] represents a group having at

| east one carboxyl or sulfonyl group or a salt thereof. (Figure 2)

87

ABSTRACT .
CEMENT ADMIXTURE AND CEMENT COMPOSITION
The objective of the present 1nvent10n is to provide
" a cement additive which causes no lncrease in the amount of
air and can thus stably maintain the amount of air -
entrained even when the time of kneadlng is prolonged in
the productlon of cement compositions. A further object is
to provide e cement admixture having such air entraining
propertiee and having a high level of water-reducing
capacity as well as a cement comp051t10n ‘
‘A cement addltlve comprising a compound (A)

represented by the following general formula (1);.

mO—(—R2O-)n—X——R3 (W

in the formula, X represents —CO- or —CH%XQNHCO—, RN
represents a hydrocarbon group containing 1 to 30 carbon
atoms, the n R?0 groups may be-the same or different and .
each represents an oxyalkylene group containing 2 to 18
carbon atoms, n repfesents the average molar numper of
addition of the oxyalkylene gfoup and is an integer of i to
300 and R’ represents a group having at least one carboxyl

or sulfonyl group or a salt thereof.

{ Figure 2)




