30 March 2006 CEMENT ADM XTURE AND CEMENT COMPCOSI TI ON TECHNI CAL. FI ELD The
present. invention relates to a cenent additive, a . cenent3MAR2IPe and a

cement conposition. More particularly, it relates to a cenent additive
show ng antifoam ng properties, a cenent adm xture conprising said .cenent
additive, a cenment adm xture conprising a water soluble polyner and an

ant i f oam ng agent‘ a cenent admi xture cénprising a cenent- conp03|t|on
cement and.water. .a water-sol ubl e pol yner and water, .and conpri sing ‘such.
cenent adm xture, BACKGROUND: ART Cenent conp05|t|ons gi ve concrete and

ot her hardening products-excellent in strength and :durability and,
therefore, are used widely in. such flelds of appllcatlon as ‘outer mells of

bui | di ngs and ar chi teaimiel a5 05|t|ons general ly
contains a cenent adm xture sot at t e ai'r %ﬁg$§$%$%ﬁ %9%pert|es and

fluidity thereof may be enhanced. In recent years, the inportance of-

cement admi xtures has been recognyggﬂugﬂgdgi / nberlof technFIogicaI
m X ure plays a role'in securing

i nnovati ons havg %MEQE ei The cenment a
the fluidity an Kati H?%Wl Feksatesmiosia icement exhiiltiitiengai t s
d|sper5|n§e§§P¢|ﬁﬁmewémrwhemmithexﬁﬁ&fﬁ dad?deltﬂdﬁ.thﬁ gement conposition

i's reducegart@chgggu ng ¢ RN enents in urability and strength owing to
wat er reduc%fgn and ?erg[i):rg}\%i%}£ 3OEGE@H§n?d@d@&&§ ©hekiwgt h retai ned

di sper si bf! Oﬁwnaheﬁ@pﬁgtwetsh ai wenehit theikesesl co@pehalifyl Bdygtry, it
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and stren 5fu ccorgﬁ%g -reducti on-
content i A cenentPe El??@h%nl§nﬁeﬁpamlngpeQEHht aubeﬁeht In particular,
a large mmﬁnxtmmermbmpﬂibpmglgcwggég S67EDE e - polymer and water, and

a cement composltlon comprlslng such. cement admlxture,‘
-cement and . water

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 archrtectural 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
importance of celwent admixtures has been recognlzed and a’
number of technologlcal 1nnovat10ns 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
provrdlng 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 spersants have been investigated since higher water reducing rati os can
be attained with themas conpared with the conventional c¥hdarchd8persants
of naphthalene and the |ike. The use of such a polycarboxylic acid-based
cenent dispersant can lead to increase in air entraining properties and in
bubbl e"si ze. Thus; for inproving the .4reeze-thaw resi stance by nmeans of
entrai nnent of minute bubbles of good quality, it is used in conbination,
with an . air-entraini ng (AE) agent. However, it is a drawback with the
conbi ned yseeat an RImesar bﬁmﬁdsztamrr‘a cnerremiw dhts plansaritandn ¢ U & -agent

t hat the armount, of air e trai neg & GanGitet e
kneadi ng Psp85ﬁth\}€6’ar?d A qﬁ& it di#?ﬁ%é/ﬁlfwi attain the desired
concr et edskpemghhtsﬂhmmmﬁmt iionedstigatted cuimer REEmRs MY ndeed

effective_ i,n _tenp s poyptorpd alg @paidediint, in
this cas&® dflgémg %{I r%e i%&‘ ng a[P:'IFdws t he arrntl)unt o]}‘%i%e;/r Hﬂral ned to

incr easetpeogpaysn\telwlah cepeny BisRaTSBH-5i% MRRIKER the

di fficul §;i0 adg,an,apt birodiRdadpenlychdbxRniey a&ﬁd—bla&eﬁngementr ete and,
thereforé, It is required that an antifoam n.gra etp ar]t ded-in'the
artie

product | ASBErEaREr €& lelat"ii e WGHeAF St 55 ar, the addition
of an AEprageRrtiks @eelh Mubds e siRasur ehus, C(fpe: mmmhromeqptbﬁl ens

.arising from f heerI %&ﬁs thavvl n m%%%s iﬁté}ﬁ{{.‘g}fﬁel{é‘l%f ighaase in the

amount of Y&FFeEhPAY ous pr obl em si nce kneadi ng .is conti nued
for a l obgbpeésodfofgootd madMynglttramstﬂGtChthmrﬁo@UMﬂm@naﬂl JE 3PNVENTI ON
In an embodi e lhggre (@%5 th!fel?l OVI ded in the.present invention in view
of the. abd¥ech |one e the art, a cenentq%%cﬂngﬁl ve whi %h can cause
no increase lnHo‘heVam)umﬂ- 6F aarraghackhid tix Ahe Yhe °ambunt  of

air ent rg ﬁga%ngﬂcN%rc% 2Q0R nthen siphe: steinte aﬁd l@nea:cn rgeing: pheltonged i n
t he production-o cenment conpositions.-A furth (%%ar&%t icS to provide
r

a cemthQdWQPBFeoﬁa@ilﬁg e 1ayee é)ljff)tgé'lel?sﬂ”dr %pe ies and  having a
hi gh | evgbnefenat ehebaduel 1g eapadinedasnelthiss rekeeidndidddsedition. In

t he cour se OI:t‘E—].Ill.lell |nvest|r%%t 'c%rﬁ%r%%%c%rt’}'e’?ﬂgth “The conventional .

: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 pérticular, 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 entralned 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 prbvided 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 evgn




vari ous cenent additives and cenent adm xtures, the present inventors
found that a cenment additive having a chem cal | st ruct ur SMerh2R8e it
under goes hydrolysis under alkaline conditions and thus exhibits
antifoam ng properties. with the |apse of tinme can stably showits
antifoaming capacity whi | e preventing gssociation in salt water, such as
in concrete, and nalntalnlng uni formdi spersion with the | apse - of tine.
Such a cengnt ‘addi'tive can suitably be, used as an antifoam ng agent
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hi gh wat‘é &ggh%’i‘ ga’&%p%lwt’e yedadb bles aammﬁedmangl phepareusk @hith- air

t d:kbe ¢ ab ek isd eady | th t of
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kneadi ng 1 s pr ol onge

air even; tp tlne of
cement 30 (ﬁﬁQQQiﬁ$¥§HdJiadeelﬁlwgﬁqw,t&@c@rmbléns nentloned

above ca?fprsit}tﬁ:@s,sfa.nd yncie1 tadndeds BHGH 130 ﬁﬁg&ér‘?{@ﬁ%f‘&?”{h%
char act ergzqd i tgﬁ%h'& céé vg Xﬂgegk in antifeamng _capacity |% aqueous
medi um sol utions but, in agueous®HeYFuie SehuPudkab lyoieaiiaty am ainnor gani c

sal t(s) &AWdAdOBNG gaent bavieg) contts-canidd QRN L aRAGidert® ManNi fested.
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Wth th i !
ecom@aﬁi 10%@”1X§Héeﬁréﬂeﬂpe cogggagiggafe ﬁaseaﬁaﬁéﬁo§gppgng out

are used E a&tlfoanlng gent s underg
in salt. m&F Q&éhex8mpdficrbee, abstausture 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 he associ ati on of hydrophobic group occurs due to the high.

hydr ophobicity of the antifoaming agents, with the result 30Yagch£hgs
antifoam ng agents are localized and the antifoam ng capacities are
thereby reduced., On the contrary, the antifoanm ng agent (B) in the
above-nentioned cenent admixture is hydrophilic and, therefore, its
association is suppressed-and, in-salt water, it suppoesedly undergoes a
sl i ght sal&& o QUL 5 effect(i whereby its hydroph|I|C|ty decreases and its
anti f oani ng a%? P LRAefe § %Eﬁthu§h¢tps@bhemstmbhelanedfahoveg

»propertlescamkﬁm¢mﬂsnﬁuilytng|gmneﬂ&9rsghg%p { hale W?&H m xture
conpri si ng; @ el tseo{l%bldre ol and. wat e(r%ln rsglglt | sfl1es %aqce‘{%%%% ﬁﬂ
requirements, nanel 'ﬁb”}ﬁs $ 1§ vemboigalk. Toamiabfoanbxg
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char act erigdiionsh e rohl ens can succe sfuII be-Sol ved an at a
cement co S|t|on hg@fﬂ%‘iﬁlﬁ lrgr‘oreDtoi‘{%'i;r‘fl (tsHe W%’erﬁ%g@%ﬁmlmcrease

in the a t(st - ailtsenn aifﬁemlngelcapamttyo 1ehmdmmﬂd§de&mwarthofth@|r

ent r ai nedcemenexaghi @0hrts $HCRLGRAr ristics.as freeze-thaw resistance
and is thgs useful . Base on th esg'agl ng‘l ncé)%vfaﬁ%lﬁf‘@%eﬁf‘ ok %n has now

been conpFefe4’® %E‘éo?ﬂ?ﬂglK]hetﬁetbﬁeeemnm agentsonnpeaviod ey o eoeira i
adm xtureandﬁprlsahguago@(mpomdséﬁ RAfe2, CefENt asdl:EBS?:%%Qt b%/?:erel n said

conmpound. %fo(a resen%eq by the foll ow ng general .for il
Mar ch 200 % Ky ?W@h@r@‘é@ necr—'raurs( duprbsebhs hOGH or
_mszNeromoblr@pnesﬁhtiﬂlea aryteht Bsak o %r;ev@s CORLEBANLRE LoLQ1 80 carbon
at ons, tk@hgtfﬁﬁrggﬂgﬂ§% e theisane fferent. and - each represents
an oxyal Ir%{ene group con D A %W%eed Hheepresents the
aver age Gl oRier C@Pacadlldleta erreoftHeheiox yaldudane . giowheand is an
|nteger(ﬁbnkddiy,3QQea%ﬁtR%oa%ﬂ%§P%Rﬁﬁﬂ? o p q§¥|qugvelégﬁ%légghcarboxyl
or SUlfOQ%&L%TOU a salt
lxture 1s hydrophilic and, therefore, ltS
assoc1atlon is suppressed and, in salt water, 1t supposedly
undergoes a slight salting out effect whereby 1ts
. hydroph111c1ty decreases ‘and ltS antlfoamlng capac1ty is.
manlfested thus it shows stable antlfoamlng propertles
Furthermore, the inventors found that when a cement
admixture comprising a water-soluble _polymer and water
satisfies all of four requlrements, namely two requlrements
in specific foamlng 1ndex evaluatlon, ane concerning the
cloud pornt and one concernlng a v1sc031ty characterlstlc,'
* the above problems can successfully be solved and that a
rcement composition having not more than 100% of the
peroentage 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.
| Accordlngly, 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);




The present invention can provide a cenent additive conprising a conpound
- (A) represented by the following general forrmula (1); 30 30Hvetch2006 R
-R2G-X-R3 (1) in the fornula, X represents -co- or -CH2ZCHZNHCO-, R
represents a hydrocarbon group conta %nlng 1 to 30 carbon atons, the n R20
groups may be the sanme or different each represents an oxyal kyl ene
group containing 2 to 18 carbon atons, n represents the average nol ar
nunber of addition of the oxyal kyl ene group and is an integer of 1 to 300
and R3 represents a group having at | east one carboxyl or sulfonyl group
or a salt thereof. The present invention can also provide a cenent

adm xture conprising a water-sol yble ymer (A) and the above cenent

addi tive. The invention fuRheD ‘(p?gvkdeg% cenment {(gdm xture conpri sing
a water-sol uble polyner (A) and an antifoamng agent (B), wherein . said
antifoam ng agent (B) has .a kaolin turbidity of not nore than 5.00 ng/L
as neasur ég Fﬁeaf?FmﬁyarmﬁlQﬁpraqaeﬁﬂs—ﬁ@dllesﬁﬁhﬂﬂﬁﬁﬂxhwcﬂﬁud poi nt of

not | ower rephagelsCs as WPAPYERHbbA_rBup’eBKc¥Ghifly 304sdp ERARU sol ution

and ' an anélfoanl city in sa wat er erein '"the content of

n
sai d anti b3 ng %‘gefht (‘13)9'110#13%16%&%% Eharsane (oredl FEe BRIV eand saj d

wat er d50| edtle rmeysmité Aon Ocﬁbcjréu%kmﬂ@tgb@ﬁpscof[’ﬁslhmﬁéntl gy fgrther can
provi de

xture a wat er - sol bIe nmer (ﬁo and

wat er wher ein a ‘?0 hellfﬁﬁreor%plb'lr '[t}lg% T)Ve’éﬁ‘ﬂﬁl’ﬁ‘@ arch ’B“i’é

chl or i de-adshittioni recf mw@mm@o@mmmm bai sn ceneager aglfri Xty e to
foamis by f .t a bt e h usi ng an
aqueous. e Lat’ FPBReSPRLS) 3 SEann BTl g SN T ans EHERTge of
foanlheiéﬁtﬁﬂ%ﬁmm@aﬁﬁﬁﬁﬁ’wﬁﬂanﬁaii dfergofausi ng the cal ci um

chl ori de- cont arfingy Ufnvgﬁ umsolution of said cement adm xture to
foamis not 30 March 2006 Tess thah BUsProvide a cement additive

comprising a compound (A) represented by the following
general formula (1);




a cloud point of a 20 by weight aqueous nedium solution of said cement
admi xture is not lower than 5C, and a viscosity of a cal d0vehrBehat e
slurry prepared by adding an agueous nedi um sol ution of said cenent

adm xture to calciumcarbonate and adjusting the content of said cenent
adm xture to 0.2% by wei ght -relative. toscal ci um carbonate and the content
of cal ciumcarbonate to 70% by weight is not higher than 1, 000 nPas The
~invention'still further can provide a cenment conposition conprising- said

cenent admi xture, cenent and water. Lastly, the invention can provide a

cenment conposition- corrprlerig_@ ﬂé&\‘_gﬁ ture cegﬁ?t_ _and wat er.,

wher ei n percentage of increase 1n*an air entrained after 10
m nut es of kneading.i's not nore than 10096re|at|ve to an initial anount of

ai r ent r ailedtheDEDAMER,, DESGRIFTH LM (GF T | NWVENTLEN ficbhe gol | owing, the

present i&@ggé xS d |bed in detail.. The cement additlve of the
i nvention corrprS%gle:s a ?@H Oclj—"r{&’o(nA)grPéﬁ’r SSUHRN iyt eagbeer al

~formul a. (ffomSSu@hec@an@ addupsvmayayebengogﬁﬁéegroalfh@rgggngad (A
al one or @ayhcgg 2bgeapat her r_constituent erred
however, that ltbcorrgrl gegﬁt ﬁgg’gggrfggung CAP RS © OPﬁFé‘lH&PH 3oﬁ§t iLBuent .
Referrlng CEEPPRe2bpBY e ﬁeﬁépﬁpsﬁntﬁutae(ayerayelmoaarhmdmbéﬂrb@n group

" cont ai ni ngddltmeootatbenoﬁy@ﬂﬁyleﬂée{;]%ﬁ@' Xn& E bW %é?{a'gaégniamon

preferably %g carbon
at ons, espe0| acl'I B SGRGS & troup ftaefﬂbtﬂ‘\ @b: olrmstl tories qanstoxydr ef er abl y

a hydroca?lb(ﬁu]g‘?mupl oprdah dNga 1éhto dide£@EPON atoms. Particularly

preferred amongdy drQcanko r are_30.March 2006 strai ght or branched
al kyl and- alkenyl g{oup§Q ? geﬁﬁﬁé <28 a&ﬁ?bBﬁogfgﬁsa et oxyal kyl ene

gr oup Ro@dmd X %ﬁr Sonratisting o Maﬂ&r—w@ﬁwmlp@ﬁ%ﬁ& By Rigferably 2
to 4. Fuabheemetenthe gty - (RO n- is preferabl conposed of an
oxyet hyl ene grgHg(S%vand an oxyal kyl ene

entlon fufther can provide a cement admlxture
comprlslng a water~so;uble polymer (AJ'and an antlfoamlng
agent (B), ‘ f
whereln sald antifoaming 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 cauelng an aqueous medium solution of sald
cement admlxture to foam,
bercentage of foam height disappearance 5 minutes
after cau51ng the calcium’ chloride-containing aqueous
gedlum solution of said cement admixture to foam is not




group(s) containing 3 to 18 carbon atons, nore preferably - of an
oxyet hyl ene group(s) and an oxyal kyl ene group(s) cont ai ni3¥Ma<hg0& car bon
atons, nost preferably of an oxyethylene group(s) and an oxyal kyl ene
group(s) containing 3 or 4 carbon atons. In this case, the noiety
-(RROQn-, takes.the formof an additiop product derived fromtwo or ‘nore
al kyl ene oxi de species. In the present specification, the node of addition,
in the addition product,. of the two or nore al kyl ene oxi-de species

sel ect ed fYoTF ablery 28%y| ene oxi de, pr opyl ene oxide, butylene- oxide,

st rene oxide a _ i random addi ti on, .bl ock addition,
y [ i ud I{Pyofls? a%%‘éob%% Rhcaguaeas ipedbumwo or nor e

.alternati,ng addition, i
oxyal kyl er?é’ldgi)’tﬂi‘ e ciads] aramermty o dreth unrd h,es ahoy el oweldi £h R, stRose cases
are prefemmed in which the al koxyl group represented by R-0- in"the
general formula (B') is .bound. to an oxyethyl ene group bl.ock, V\:hl ch isin
turn bound to & lt?Gk‘Sc}ftYoX’falakﬂaé;ml{yxmmm@alsnm}B gRAr bon

at ons. Thedduelgagm RiouabusO XA eng urrber di ti"on of
1 |s an |§%§£1d1 Q)%éﬂ}(ﬁﬂﬁﬁ

the the g Hfﬂl oneg gener al eger erably
2 to 200, pre goe686, aglfii IaIdJM‘:?rtén}gr éiﬁ@r a:b)lnyaesti @ﬁ&aﬁcbr nul a nore
parti cul a@@@epteaémmtyré to 4026rre§t w@&@i&r @»g Yol @04%51 Jit e present
speci fi cathd@Ponkhe gﬁg ggg ggng HE n? 3 éltlon means fhe mean val ue
of molar numbers of addition  oftth8fafBYeingnrrehenabeghni d0&rbup in each
mol e of OYftIRdis h@%almh@pefamamgluaoo apeng. the pol ymer-constituting
repeating unit She iBQ% ahaye oun is preferably a conpound 30 March
2006 reprceosent ed b(}/ 5 ? }4 o@mggg ge 5&“5? FRRMDIFQViYS @ eneyt f ( C2HO) p/
(C3H60 i 051 n Compr151ng said cement admixture, cement and- '
water :
Lastly,.the 1nventlon can prov1de a cement composition
Compr181ng a cement admlxture, cement and water, -
wherein percentage of increase in an amount of air
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 1nvent10n 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 .



the fornmula, each containing represents the Rl represents. an alk or
al kenyl group 6 to 22 average carbon atons, p and g each @@Ndwfhaéﬁér of
addition and is a, nunber satisfying the relations 2 < (p +q) < 300 and
0.2 p/(p+q) <0.8 and R3 represents a group having at |least. one
carboxyl or sulfonyl group or a salt thereof. Referring to, the above.
general formula (2), ethylene  oxide (G2H4O and propyl ene oxi de (C3H60)
occur in the node -of random addition, block addition or alternating
addition, . for instance and the nolar number p of addition of ethylene
oxi de andSFﬁélﬁ@WaPrn@ﬁb@ﬁh@dohl&ddlEmdnaakequpxheﬁQHQX|@ge pueberabl y
satisfy the calkabiho ) e refer 5 < (p + q) < 200,
@tgmg ﬁﬂ th@ f§%qug%%FuPF Ebg %

still nore Breferabl referably 5 < (p +
q) < 50, PRPEPRLLaFE thze\t@r éﬁlryprefeqrpbiyq? to4(a,, maste mfreﬂ‘%r&lbllyy 210.< (p

+ () < 40ftoad. werdlraseﬁﬁ@ré £latd ool &td o pf2 d)he %rrgrf‘érg%gg" Tto t he

t ot al nunggr %E ﬂ% oxi des - referably sat i sfi es he of

addi tion oF BPR§fe 6§|8§Y65 Yéﬁﬁ?t95ﬁuﬁﬁsﬂhénélEylemgal&heenelatlon 0.2 <

p/(p t q)a=o0p8s) mmt@mmgabl %0018 EaPhbR AthsS Rofe 3% rfBiG
above_conpound t he

pref erabl y¢0..35

above gen%F o X¥ ég;?qs ?EO%P2§Er%%$ya% ﬂ%ﬁ%%%ﬁ%?P?cg§@PH(5é3|due The
d|carboxy¢?%t%£¢ﬁnge%|@m63neembom.@m@ms)fmwe@gpﬁeﬁéfaﬁlyrgf LgMai ni ng

Al Ler " eomain el 1) {00 CAL B U PURE oR0ud (S nggemuga‘” -

Such R3 uf(Preferably one-
carbon atoms. In thlS case, the moiety -(R%0),~

takes the form of an addltlon product derlved from two or’

'-more alkylene ox1de spec1es

In the present spec1f1cat10n, the mode of addltlon,

in the addltlon product of the two or more alkylene ox1de
, spec1es 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
addltlou, those cases are preferred in whlch the alkoxyl
group represented by R'-0- ih'thelgeneral 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.



represented by the. follow ng general forrmula (3) or the follow ng general
formula (4); 30 March 2006 CH=CH=COOYl (3) - CH2- CH2- COOY2 3@4\)’1a11ch29<%e above
formul ae, Y and y2 each represents a hydrogen atom a nonovalent netal, a
di valent metal,. - ammonium or a protonated organic amne. Preferred

enbodi nents of the above conpound (A) are, for exanple, (1) conpounds
resulting froman al koxy(poly)al kyl eng glycol produced by addition of 1 to
300 nol es of an al kyl ene oxide(s) to an al cehol  having a hydr ocar bon group
containing-1 to 30 carbon atons and a - .conmpound having-two or nore

car boxyl fRFARETHEERErtheohel hewimghoaneradsfoonalearlBbryl group
retained,  (2) conpounds derived from such an al koxy(pol y)al kyl ene ‘gl ycol
as nentioned above and a conpound havi ng, a carboxyl group(s) and a.

sul fonyl grogpk-s)) 1,0 z(d. mﬁl Cé one Ifonyl “group
retained, (3) conpo ds 3 ¥ gi ji(poly yal kyl eneam ne
ternlnated in a hydrocarbon group contalnlng 1 to 30 carbon atons and
havi ng an average npl ar nunber of addition of the al kylene oxide(s) of 1.
to 300 arid: &heorfipaund ahaw® Ngrepwe seih tx e aaa;rﬁoxw LNans. o de bondi ng
wth atléggﬁ 1 rHR. nec and (4 nds derived from
such an. . al f%)%&(’%o tPS§oxyz;lcg %ne’a(arﬁ‘lgoﬁ% as t}'i)o%%% g%il/ and a conpound
“havi ng ar@@rséxewtsmt@@p(a@)ew acsaif anybeyr oub(a)di bioramrde Jbsoda ng with at

| east oneumbfroamtlgrfwagretr@ %Ciat;ddhs%c*kc 0 dS< (#9o af gl ned
carboxyl rou (83 sulfonga gr-oup(s) may var ous net a for
exanple $o uﬁ]gaptaﬁﬂ- IEPHﬁ?§QPﬁSrésﬂﬁppﬁghﬁﬁéﬁg ﬁéuﬂﬁabtzatlon

with a. baae &ucboa§lSGdlBﬁﬂﬁbﬂ@qxq@%u@’oﬂxﬂ(géyﬂfbﬁgﬁgggka ammoni um sal t s,
am ne salts an o fort havi ng a hydrocarbon

contai ning 1 %E Br%ggbgﬁ Eﬁﬁnﬁgoﬁﬁlgﬁnﬁ§a§o fparided 2 fs?ﬁgﬁé§Pflng t he
30 Marcho20de 10:Iadvercompmmd. «d axmdmdesﬁﬁouabgbhrOEnbtaacm@desaturated

of random addition, block addltlon oxr alternatlng addltlon,
for 1nstance and the molar number p of addition of ethylene
'ox1de and the molar number g of addltron of propylene ox1de
lpreferably 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
dicarboxylic ecld 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):




al cohol s such as nethanol, ethanol, propanol, isopropanol, butanol
pentanol , hexanol, octanol, lauryl.alcohol, cetyl al cohol30Megh20P6 al coho
and ot her straight or branched alcohols containing 12 to 14. carbon at ons;
and unsaturated alcohols such as 3-nethyl-3-buten-I-o01,

3-nmethyl -2-buten-1- ol, 2-nethyl-3-buten-2-0l and ol eyl alcohol; etc. As

t he above conpound haV|ng two or -nore arboxyl groups, there may be-
ment i oned -unsat ur at ed di car boxyl.ic aC|ds such as maleic acid, fumaric
acid, phthalic.acid and itaconi.c acid, and netal salts, annnniunmsalts
and anine— salts t 0 saturatqd dicarbox.lic aci ds such as - succinic
acid, malonic acid ﬁéru ‘FCCHBEEFand'adip(% acid, and nmetal salts,
amoni um sal ts and ami ne salts t hereof; | ow nol ecul ar-wei ght pol yners of
an unsat ur at ed nnnocarboxyllc acid or unsaturated. dicarboxylic acid, such

as acrylic acid_oli @ mm‘{)ﬁilc aC| oI igoners and maleic aci d
ol i gomers, and net*-2sal gﬁ!a n1sa|ts am ne salts thereof; and so

forth. Those unsaturated  di-carboxylic. aC|ds and saturated dicarboxylic

aci ds which gile tieaboy| feraei sk esi ke FSALR PLELRLLAGLATDNG - ! hese,

and nalef ]§ﬁ£q101x§u00|n|c a0|g and met niumsalts and
ani ne sal t's terect-Are HAITLAEFTY. m%‘i%*er"i‘e‘élvafh%n’éo%‘é@lhd (A) i-n which
t he abov@ﬂM@n%umfﬂxraﬁpnhkpnaﬁednﬂxgéniﬁnéh1§@00|nlc acid or a like

di carboxylic agiQ¢d %;QQt i fo xa reacting a conpound
resul ti n% from addi t| on (ﬁ“%%q? enefro ;%?333‘}&? dé/ oWt ol ith nal eic
anhydrid OIS@é@@ﬁﬂé%adﬁydﬂququndﬁInd&nl&mngjﬁﬁﬂmuhnde wi t hout using any
- sol vent gukbstyq@ml@ggrlwﬂeq&tee gslgjféql :]pro?g:éélf‘t yoccd’gﬁa i, of ap pcroprl ate

basi c caé IS pr ef erabl y _use Ition, ove rrpochnd can
al so be 98 WQ% Fe@Thy*l's GH¥dEey oxidenisdurie aderd hasthdlr dm‘atdd; tda on of an

al kyl enehmdrde@s)aohomu@ﬂ COlR®la i n.idid 1c%rob@>gyldaq¢tﬁ,qi d, EShf] |af| cation or

by subj e h 2006 conpound eri fromaddition of an al kyl ene
oxi de toegfﬁlggu E‘abﬁh an 84t 8P &o 83 gtrroé’tﬁ’s'seé)(yereisftie@atl on

reacti onbowﬁénﬁbwvéhcaﬁpéaad t( Anei sapbe&?ﬂahlrwu@n&dt@l\ﬁ@cgh @
| 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




ester bond noi ety represented by - C)%& when X is -CO, or an am de bond
moi ety in X, when X is -CH2CH2NHCO-,'i s hydrol yzabl e under30aViReghi2fe6
condition. It is preferred that t he hydr ol yzat e obt ai nabl e by hydrol ysis
of the above conpound (A) under al kaline conditions.has a higher
“antifoam ng capacity than the antifoam ng capacity of the above conpound
(A) itself. Thus, when the.conpound. (44 is- hydrolyzed under alkaline
condi tions,: antlfoanlng capacity ‘of the resulting hydrolyzate is-higher

t han t he antlfoanlng capaci.ty of the conpound (A) before. hydrolysis. The
conpar i soAPPHearelpeuniingAt apacil ijebestran ghlte oty trelytale sLakhaidapl e by

hydr0|ySl§léBHSESasﬁéh'E§ ﬁ@eghhbgnsFﬁﬁanpgsup%%%%%% quA belg%gtrby whi ch

hydr ol ysis can be nade fpar T ng
the capacPtfaeobs. Pﬁ@taﬁéépebexaEOQubstaanei t@aueqﬂvelhbMBHQScf aﬂed by an

agent - caphbbRoDf SeHELPY & PARRHSHST ££838£H8r39E95laﬁ%”o?e 3H&gﬁﬁe under

t he sane. df dtb Lons For exanpl e, above
addi ti ve AP EEePrtA I ErGshp ko %9I¢ﬂ§bbcaﬁtQMa5saudssasahawamgda

di amet er &Ecdh@hsammbm.aémmgmétﬁ¢lJéLﬁﬁteﬁhﬁ—dfsS§Lmé§h§ho§egut§hg5en hn
: seconds an

the vertical 20 tinmes -at a stroke of

then al} odvxgd Ztghés a’%i%}"()l?utie LHJe anghPlewl abaphed, hetght -is neasured. In
thi s manner, t%@ thﬂﬂaﬁaxsnaumpnnnﬁnHaviﬁquﬁﬁdmﬁﬂrmbﬁglééfygxygnparlson
can be rpdfiph ans he ntlfoanlng ability.
When the cq ound (A) ac@okggng?1o He'i é%q?é# é TRIREBYLE hi s

measur enéftt dethed @fd@a leilcalacisl, chmmmlconsszl(d),H g o) b gmexc) @m under

neut ral Clﬁzladiofrﬂl@"lilCJ_GQHa@ndtﬁte@a’l I3 @Nt i A'ﬂéy 'd; ﬁg
al kal i ne_¢ nd| ons. conmpaoun cap serVi ng S foanlng 30

Mar ch 2006 55 eﬁ?ﬁ??oﬁé&“éﬁ&@é Qk9§ﬁ99¥M&§Qnﬁﬁ§dﬁ s &aanple :
poIycarbsmyb&OLacsd1dgﬁﬁﬁﬂodu&pabi@0t§1u&%&hQU%cﬂéf&ﬁﬂ“&ﬂl the al kyl
et her - baggd EB%QE Fii%rfagtagt1 nodi_f rosin  acid conpound: ased ani oni c
surfactant, . al kyl siffonfcacrd c8ﬁﬁ5§n&nﬁa§@&Wﬁnﬁﬁ%q§:ﬁhqﬁﬁﬁﬁnn hi gher
aIkyIcar%@%ymPéeCaéﬁd walghbapedlymeirenbE aur hastantated nodifi ed
_alkylcarﬁ@ﬁabagbaﬁyﬂleOHEQHHQerEEQtEQBQEHCdi%%f%Ctaﬂlc 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 dlgarboxyllc acid residues R’ are preferred among
-.these, and maleié acid or succinic acid and metal'salts,
ammonlum salts and amine salts thereof are partlcularly :
preferred. ' . '
_ The compound (&) in which the above R3 .is the résidue
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
pssic catalyst is preferably used. In addition, the aﬁove
compound can also be synthesized by subjectihg a compound
- derived from addition of an alkylene ox1de(s) to an alcohol

_and carboxyllc a01d to esterlflcatlon -or by subjecting a




al kyl benzenesul fonic acid salts, al kyl napthal enesul fonic acid salts,
paraffinsul fonic acid. salts, higher alcohol sulfate este0Maich200hi gher

al kyl ether-sulfate ester salts and like anionic, cationic, nonionic and
anphoteric surfactants. Al of them produce sinilar foaning effects, and
ot her, foam ng test nethods, such as the falling, stirring, air blow ng,
and shaki ng nethods, .give simlar resygits. .. It. is preferred that -the
above conpound (A) itself “ has no-antifoam ng capacity but the hydrolyzate
obtai nabl e by hydrolysis of the above .compound (A) under alkaline -

condi t i onSoHAS R HedanlVedafiray edodtiion. ofntinf taarklyrl@nec@pﬁ@let yocanfirmation

can be nagechiol hgnabsyez9paLi B ampin wher e the above.
compound {%‘é i s hydrol yngl e glgoug@k? P %e:%g%tr? ttelrdns d °Phe anti foani ng

capacity CEh@%hydr ol yzat e |s hi gher than that of the compound (A)
ditself, it is piefased dhasothe QRFDPH,nHré%rQﬁlyhXﬂEOE)&Z%ﬂS L unger

alkallne oo i ons in, unhardened cenent ositions conprising cenent
- and waterS ‘%/rul%(?lh ot nfeRERT RRGRE EBinlr‘TgrngWéeéeﬁehﬁ -@0spepsant and

t he abovealtemeide antmmmcelettyamoxdamenmxtbs ngzmm ijRventi on,

concrete s hay e anmount of air_entrai ned.can be

obtalnedigﬂr%r1 %3?%5§#§§¥%f @% g?%?ec f?ﬂe et RigHIad on. This is
. because &yt (hﬂﬁrqﬂyzatﬁt¢h¢a&mnh&eth|@@@ﬂobﬁﬁrﬁtofaﬂﬂétaﬁ@bés

gr adual I"y-dnsiipl oy zed ons, J4n_th concr ete or 1ike
cement conposition. and the %%h%%ifﬁ 2 %ﬁ? r§dr%ﬁ'?z%. ioher in

anti foamaﬁﬁ:]afﬁlqnlltrﬁg ELRfcddualtihan f@mmlm m@acﬁx)faynmlg tefd ect

mai nt ai nechovejrada@fo,una/mgn aldsefﬁﬂ tQ‘hu%ta tt%r KGR A (ﬁqngrete or a

i ke Efgf éo |t| on aI “havi ng a st e anmpunt "o &ht r ai ned

can be obt&iKed#® 6]§‘éi eCo %IC itees aw%ﬁ@ﬁwfwlmmfpcwat ed in

cenent diefpéheamesudsiant hfyﬁ!amlr}gzatrg)rﬂmngrzjyfexar@la}pttl{@aé}m]yfo%qh%@ ein

wat er angagguseytg rogg 0 A&g |fo conponen S separate out,
it 1onrsP _

when stored In-a ure th
comparlson 1n antlfoamlng capac1ty between the hydrolyzate

‘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



the contrary, the conpound (A) is highly hydrophilic, so that it can occur
relatively uniformy in cenment dispersant solutions and t3¥eMaich200&s

t hereof can be stored stably w thout separation.' Preferably, a cenent

di spersant conprising the water- soluble polyner (A) is used as the
above-nenti oned cenent dispersant. Thus, in accordance with the present
invention, a cenent-conposition havi ng,a hi gh. water_reducing capacity and
capabl e of showi ng a stable.. ambunt of air ‘entrained can. be obtained by
using a cénment admi xture conprising the water-sol uble polymer (A) and the
above- rrenaganédmeanenhedadwotne\/euséu@arﬁefé?ﬁﬁac@dﬁ) Vel Sugonst i tutes an
aspect i tion he,.rati o, aon the solid weight basis,

bet ween -t Oi¥§ﬁ£%§§g?éce%égﬁtcgﬁ§n o SIT AT n VAGRT dHe IS xt ur e,
namel y thefr Eﬂtlﬁoaéblfrﬁ)oaﬁdeéfA))hsenleahloahzspensﬁﬁqtarﬁ; Prefarakid 095 to

0.3, hDrea@idfééﬁ%oMnd~Ba8E?t8n?0%§c %gb@adg%ﬂ% Pra gﬁﬁﬁﬁbﬁyp Ol%vﬁg#o 20,

nost  pref erabl n the ove cement®
vari ous A‘Eom%%‘é%‘?s aggdhandonict ﬁerﬁlakfﬂilané:bhéngbm@mmmos@ﬂhact ant,

modi fi ed aesd r\s@Lt%@@@ﬂOHﬂﬂoﬁﬁéegué@h@'ﬂ'aﬁtsUrfra%%{)l £l kyl sul'fonic acid
conpound hi gher al kyl car bo |c acid salt-based

b@Feg a%ﬁonl sur f agt ant
ani oni c. Sur¥actdm*Yah f?%’aP%PRQFEQP‘B@x?Hl@n&Q @Ué’é’#p@aﬁ@fbased
ani oni ¢ a;lk)flammI;eélmlf@uﬁﬂpda@ld[ i 8aDts(t éid?f[ﬁhbth@fl@ﬁ'é%hl@fm1¥amﬂs0

Kagaku) r oduct, of _Mast 0 March_ 2006

Bui | der s)aé&dwsc%e L!s I‘(ng |Iﬁsr£{€én§ftﬂ8hfi F@ﬂiﬁérng‘lﬂﬁﬁr adrpBets of the
cement adiihfafie estgn rﬂaahm,e h ioglner abbptretheadsuxtatQSesueh ‘8s1€eement
di sper sandny Atih&y dfyashid hOéa@cﬂinP@' &S 8%§¥| &n 8%1 gé' géf‘tglengeduc' ng

agents, - separation reduci n% ents, ‘neu rofl
accel er aﬁ Jesdemis - addd| efatthes Rm@élﬂ%cﬁltmlalpoﬁqamrrsg eftfiicdieani ng

agent s, - Ghadeithal ToREMNt AR WAGAREN SucRds €RLT PRI PN bi tors, may
be used %(Erml dly,.: ﬁi’ ut reduc] the effects o e cenent admi xture.
The anmouft gddlatll 0 5‘651/ e hgdss %%‘é‘?@ﬁb’rlﬁf'f or.
exanpl e, I@S@@l:St.o 1. 0% by WEI ght .nor-e pr eferably 0.001 to 0. 5% by wei ght,
still nDre pre&€r§gl%r@f@g¥edt%h%tléEQYabove compound () ltself .

has no antlfoamlng capac1ty but the hydrolyzate obtalnable ﬂ.

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
eompoeltlons 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 under .alkaline conditions
in the concrete or- like cement composition and the



wei ght, nost preferably 0.001 to 0.05% by weight, based on the weight of
cement. The conpound (A) may be used a. .single species ci0MaighepPde of
two or nore species may be used. A cement admi xt ure conprising a

wat er - sol ubl e polymer (A) and an antifoam ng agent (B) in which said
antifoamng agent (B) has a kaolin turbidity ofnot nmore than 500 ng/L as
measured in a 1% by wei ght aqueous nedhgn1solut|on a cl.oud point of not

| ower than 5C as nmeasured-in a 0.5% by “wei ght aqueous nedi um sol-uti'on and
an antifoaming capacity in salt water, and in which the content of said

ant i f oani riwdmgeniad&)hllg&xatotlmrrmtﬂ&m%% LIRS £PLal v 40, 53] d vater
ects O

sol ubl e pa! t basis can. al so
t he present |nvegTQ%ﬁ? éﬁﬁj%ﬁiﬁ¥&§§ﬁ9ﬁ & édﬁﬁxpﬁ#@tééﬁexﬁtuFEStheturther
aspect of whies prldsesd ' tionweatidoa.ftERe kalag\aaneeweehc%@rfbxw & 1lifkMich a

kaolin t it ed,in a qgueous medi um: Sol-uti on
and a c|oEggﬁgfﬁ%°%§0%§§§§%e81WﬁY§ é %ﬁsyamgFaﬁge aBaeslis ofokdti on sati sfy
t he abovefBf&difiedd cranbe ObéqmnednenTBos@acbﬁ$EWt£bhﬁm_QQE@@EaQéesty

bet ween t{BicHakek- $Q i,ch is to,serve as_ a cenment

di sper sant,, “and when E?gbgrrg ?g‘f% ég?“ea\ghngtfg?r%nﬁlﬁr@ﬁ ?Bgéfﬁémlng
concentraF?EHOB?nE9@@59 R@Fgﬁ@adiby ﬁﬂeuhhee;nthateananﬁoaausg tagent and

can give prdbléar nhaqueggsaﬁggfygﬁuﬁplg&ﬁqggn@&gs %‘Qf\t‘\é&%‘?t -an un| form
per for mangg g&ar act risgics wthout changl ng: wi ne and W t 1o%
separ at i on of h?‘ena‘ﬁ PHOERT R gv bR ngereRh. J%%@’F‘édﬁbﬁt—‘aon@r oInged

period ofth¢ neonGrace, |thdaa5mﬁ4ﬁmﬁ@ammls ¢ 1Bt dpisal fc vvaégr it can.
effectlve&ya@x?tbéén a0t E aC|t nder al kal'i ne ‘conditions in
ke cenen ag%‘f‘? %‘SP gt t9fRen %h@e%?ﬂmﬁ oani ng

concrete  and
properti e dkeng awd ethe mu@mrﬂheﬂmﬁ tdun Hantdtaam nggapaci _ty in

aqueous nﬁdiﬂﬁﬂ@%éﬁa%cg{ an |norgan|c and/or organic salt(s)-.
superior to'th ant i f oam ng. capaC|ty i n agueous nedi um'sol ution alone

Furt her nor e, it ist@dant éntcesenth dismefseat @g’m@geﬁun(gB)the water—

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




is within the above- speci fied range, it becones possible for the
antifoaning agent (B) to fully produce its effects. When 3daebR08ht of

~ the antifoam ng ‘agent (B) exceeds the above range, the antifoam ng effect
is lost and the. air-. entraining effect is conversely produced. These
produce synergistic effects and make it possible for the above cenent
adm xture to have a high water redUC|ng4capaC|ty and maintain a stable
amount of air entrained wthout: allomnng ‘increases in. the anount of air
even when the time -of kneading'is prolonged in the production of cenent
conposi t.i BHL1dggsy egB2ds Peh@sebo vembd mentl yad M dtthoue, relduicS ngpregfeer red, for
exanpl e, eli@ectBeckaghin dita ed inabove be not more.than
400 my/ L, _and that the bacggggtcbouég%%F%t bgn 58r§6€? BFREPr ef erabl y not
 nore than® %BﬁreEﬁ/EthHtBre§0589@ a§tﬁbmemerdippeteeabbyonEErﬁﬁhanthan 200

mg/ L and Ehd>9e56€ prﬁ@Qﬁbe hye ZB€qco £l i_f oani agent (B)
i's preferggé% to,10 tlgresc rrgr(el %Pg’igrkg diﬁgghtq age PEgré still
more pref eraply boﬁlr??)uc‘éngl Agentse| a?llﬁé?atléZﬁlﬁeoanqunt:koisethengbove

vva{ ﬁrdsogm@lep@tmraﬁe)ié@n adsee!\@rghgrﬁzsklﬁteﬁgsé/%ﬁ%b? ng%&QFA{Sde or tPe
met hods EasW o i ope aolin turbrdi an otd poin
the fol l ow ng rretr%%%&&?‘f%r gﬁ%‘f%lﬁ T3¢ CSUPRALYGL bibRd. aderakst hend

ant i f oam G Bt Whlchﬂe@lra}n 12313 Iamtmzﬁeant@gbpm@@;ey,t i @schdusalt. water
can be co_m‘dd Bhd herahav ned. f t.est linturbidity
nmeasur eme %%T% ’sarrpE'Ieecm‘(ae?tén}%eiof(%%'ilurﬁaé\)f"a HEHUTS: (Tgée&miohmé squar e
cell witffa% ShHhthey AhAve o und biAl tis (pqaeﬁeﬁ‘ablg,urm)ﬂl ty: mg/L)

is neasuleetdmmﬂlengoaotalr ttlodllmt)telb Hor i 0
(trademar, k)__-)L,n cases \If\/r)éere ti )X%F‘g unde H&%Lgés pge}spar% (¥n wﬁqﬁ tife | apse
of time, Tf%5Y SEH frd ! af“Pére drediafialyl hdhdfendiot .. 1thdymeasur enent

is carri EfélQi}tt \MnDISItnprﬁfen:lahtLQso ((}@1011;@ [EoigYs FRASI RN bg%teglo@m (1) A

0.5%b equs m s@l ution of th antifoam ng agent
prepargdﬁﬁbgngl%ﬂg 8¢S ARl N @he compound ?A) may be use ag
.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 present 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




(2) The 0.5% by wei ght aqueous nedi um sol ution of the antlfoan1n8 agent as
prepared as nentioned above under (1) is heated on a wat & Maich208nd t he
tenperature at which the aqueous nmedi um sol ution begins to beconme cloudy
is recorded as the cloud point. The above antifoam ng agent (B) is not
particularly restricted but may be any of those conpounds capabl e of
reduci ng the ampunt of bubbl es, in'aquei s solutions. Preferably, however,
the oxyal kyl ene antifoani ng agent (B- _E and/ or oxyalkylene ant.i foam ng
agent (B-2) which is- mentioned bel ow, for instance, is'to be contained. In

this caseontbnisaphehebredotha %eg@{ttlf %@Q&% ( be. conposed of
t he oxyalk¥£ e anti foam ng a e%i (B-1) and/oﬁ' oxya yﬂg%e antlfoanlng

agent (B- 2 4FCABABRI edeBhe B 68PhIigfe thevE Germmicuaiksmadianmt (s). . The

above oxyabkykeoa aadt sheantbgsagamt ahB Lnifo MEPESRG LY the foll owi ng
T--~R50-. R6) m (5) .in the forml a,

| f 06.17 R4+
%2”333 Fﬁgégggéﬁé§ls §88rwégp?ggeﬁpaQﬁdngeéEﬁhrédF@ééﬂF%Vﬁﬁﬁyﬂﬁbgen at om or
a hydr ocaséparygtbop oﬁohhalanngfdammnaoag@mh0@v@hom&ent&Qo&e@5@o&rQUpS are
the . sangorodithepep &ngfeéfﬁefepéfégé‘tfgaﬂ? XYARLEH, gaEndr P

containirng 2 to carbon atons represents )| arnunber of
addi ti on PFORPRL bgyaikysahe @ab@p(s}taqdnleffacmmnbéy ekhlbua 300,.T

represent§nt£anm££@ @apé@ﬂtQ uﬁ@ér Qikamyhe gbﬁ@@%?%ﬁgtinagohg¥gggr of 1

or 2 and, R4 is rogen atom mis neral torrula (5),
R4. is :f‘%d]? ecf% o‘%@‘?@ﬂ‘?%‘é‘&? borﬁlgr%%ﬁbl%nﬂmthlhfg hagso 30 carbon

at ons, pra&‘fteirfaiﬂmrﬁg trr s rtring meéelebwtér; 0 80i s ﬁEhH: PREE pheferably
referab 10 to 18 .car bon

gt E)(r)rszzlmongq*%ﬁqid“y% cﬁ%og(%ar%nm gar%‘b%%uss??i%gﬁt%%uma%h%a aPkyl and
al keny| - igvogugen iar eiqu‘e{rqu ey prefets pdis Thepaundber tof thearbon atons in
br et or abis g Rl AR, APUBENS Zd@f or BNELSH SPLtRS Conposea o
an oxyetF éﬁ’@r“@rﬁjp@ﬁe%ﬁ@e&ﬁmmwlén@fgrmwE,t)ammwaatq;wmﬂg @Yo .18
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 '




carbon atons., particularly preferably of an oxyethyl ene éﬁroup(s% and an
.oxyal kyl ene group(s) containing 3, to 8 Carbon atons, nD ash@PYbl y of
an oxyet hyl ene group(s) and an oxyal kyl ene group(s) containing 3 to .4
carbon atons.. In this case, the noiety -(R50t- has a formresulting from
addition of two or nore al kyl ene oxi de species. In the present
speci fication, the.node of addition ofighe oxyal kyl ene groups-in the form
resulting fromaddition of two or nore al kyl ene oxi de speci es sel ect ed
from anong et hyl ene oxi de, propyl ene oxide, butylene oxide, styrene oxide
and the like na Sbéoénﬁh@fmﬁhéOdandﬁnmaddutung,thboabovedmehmd@neﬁ
alternati Hgoggﬂl LAagt: se K

Eh@Bldfl% LASL GG éBéﬁ% %gs""@gﬁﬁh‘%% helflods, . on. it

oxyalkyleg grou speci es are i nvol
is prefer %H ﬂéFaFﬁ@Igﬁ6GpSRBtathtHéedgen%het tloe na i {63mbegbound to an

oxyet hyl eagefit ock whiebiohNhhYr BnberBaMAg 4t Brap@ke%s%n%mltk & groups
_contalnlqg on _atons. As exanple such oxyal ky ene

te car
anti f oani %ngﬁﬁn?oggl{$eg ¥rEhﬁa9b%Een@ﬁPFéﬁéﬁd fﬁémﬂﬁgléﬂﬁﬁg speci es, and
t hese nay(%@ohsedterhgﬂytprmé&@ur@ﬁeﬂ@rﬁe@ﬁoﬂhe”‘”By be used conbi nedly.
(Pol y) oxyet hyl Iene adduct s, derjved, from nonohydric or
di hydric al.coh f@ con %?%Iﬁ%Xg gglﬁﬁn%a?%%% htbﬂspi%%??okﬁa?k9ﬂ8ﬁ5§ such,
as (poIyyé%ybﬂhytene(bbiqkmaypr@pylenmnad@@cthe tiepiol §) oxyakkyh ene al kyl
ethers SualBsafv el Wy PP o4 Yol NERtYL1 26 8T e RS A RXXELDY L 6BE O oY)

et her, pol yoxypropyl ene .
pol y oxy et IR ey Ade bRyPEHRAG - Eirademk) ) et rielr caaﬂw where the

oxyet hy| efnerbey QIR f5es askiuot Se AaY Twsad fpm ) Y £ fﬁf? ol s C}ggt ai ni ng
e

12 to 14 ar bon, at o oxyalkylene (alkyl)ary r's suc
pol yoxypro adﬁgsﬂf‘g Q 13Y] VR3BRAHE drid |rv;s#e$1gﬂrer@wer
acetyl enasetdaae:nsu_efcesmiﬂ lwng:kfarrorm(ﬁ(icllridtﬁb pol ynmeri zation of an al kyl ene

oxi de('s) | ¢ as 2, 4, 7, '
9- tetrane(?%tol(?lcg% gglq'lnéie%%%f%l t%é)cﬂl met hyI 3- hexyne 2, b- d| ol or
3- net hyl (IUbut@n@ @Lﬁolby h(eli@Ih,t) exyaly orel ifat tsy»lamld:resifertﬂléuch as

di et hyl eag tqlpveedi @ t@Q% 287§ gl ycol distearate;
(poly)ox%%lkylenesorbltan fatt aC| esters. such as

pol yoxyet'hyl endb6r Bi-C&n D¥oMsiigtitapgugrys medium solution 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 ae main conetituent(s)“_ The above oxyalkylehe
antifoaming agent (B-1) is represented by the following
general formula (5); - ' |




pol yoxyet hyl enesorbitan tri ol eate; (poly)oxyal kyl ene al kyl (aryl) ether

sul fate salts such as sodium pol yoxypropyl ene net hyl et hé0 Maichdpes and
sodi um pol yoxyet hyl ene dodecyl phenyl ether sulfate; (poly)oxyalkyl ene

al kyl phosphates such as (poly)oxyethyl ene stearyl phosphate; and

(pol y) oxyal kyl eneal kyl am nes such as pol yoxyet hyl enel auryl am ne. Preferred
as the above antifoam.ng agent (B) annng 30 March 2006 19 the oxyal kyl ene
antifoam ng agents (B-1) represented b} t he above general formula (5) are
those represented by the ~foltowi ng general fornula (6); R7O-[ (C2H40 )r /
(1180 )s J -H (6) in the fornula, R7 represents a hydrogen atomaor a

hydr ocar bon Qup co a5n| o 30 -carbon atons, R8O represents an
oxyal kyl ene gRbUE‘ G%% %b‘ o 18 carboﬁS)atonB T and s each represents
t he average nnlar nunber of addFﬁlon and r ‘and s preferably satisfy the
rel ations,O. & ghd 22 <r +s < 300..Inthe genera

formul a (8%, ﬁ? |f§ E-ulll?drggeﬂ‘%t%ma&re dhy draeardord g e oitdining 1 :to

30 car boneatnneeppeetatabhyhgdtegan, aﬁefneorpheh%%lalcﬁrﬁohog%upstl Il nore

referably 6.t0 22 e al | ref rabl nost - refer . ably 10
Eo 18 ca%% hedpshE 1 iﬁnﬁg gbﬁQd? Bﬂﬁbgﬁh&r uBSO gf?%?ﬁﬁ?r%r Branc%ed

al kyl andS@Mkeﬂyldgfﬁepenaren@aeachutapkgseptefanredyth@lan&quoub -car bon

stom |0 L QUHSL(YbERg 181040, R0, Ly a0EBL Sy e Londd ESLELEDLY 2 1o
conposed’@@lﬁﬁ @R@b@ﬁy@@n@dﬁﬁtkmﬂ59fahﬂeaﬂxyﬁyaykynenqrogpéab(spdcmﬁta|n|ng

3 to 18 C@Frbnﬂﬁbé’lioﬁﬁ 1 Pes L1360l aF | Yop PLEEREADLY. Of _ap, Oxyeddyl en-%@toup(s)
g 3 to 8 !carbon atons

and an ox ene ¥é§%% contalnln
pr ef er abl an ‘Bx’&é‘f &5 ADUHTESIRRdOAnl 0%y af k?‘ll@newbﬁﬁug?sl)s ,
cont ai ni.ng lﬂyclﬁo@ex@aaifhﬂm at o .1} N TrhithCaghetdle @i - ()GHEOLL (R8O) s-

Ihﬁ‘st ﬂ‘ef B;cjénslgﬁc?]%ééﬂ]gagé’n?naraddlhygnoggr}gg\g group conggul.(l)ﬂr?gel Oél d%OSpeCI €s.

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
m01ety —(R%0) ¢~ 15 preferably composed of an oxyethylene
group (s) and an oxyalkylene group(s) cpntalnlng 3 to 18
carbon atoms, particqléply 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)'conﬁaining 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 -




specification, the node of addition of the oxyal kylene groups in the form
resulting fromaddition of two or nore al kyl ene oxide spé%ﬂ%@mhgp@%ted
from anong et hyl ene oxi de, propylene oxide, butyl ene oxide, styrene oxide
and the like may be any of the random addition, block addition, or
alternating addition, for instance. In cases where two or 30 March 2006 20
mor e oxyal kyl ene group species are invpgved in-the addition, it is
preferred that. the group R70- in the general fornula (6) be bound to an
oxyet hyl ene bl ock which in turn be bound to a block of oxyalkylene groups
cont ai ni n§hs @ddhb&ensalbomsapaﬁferAsdekammléﬂmnﬁnsuuhfbxyahkyhene

anti f oam aeneegﬁnkorﬁﬁfée(ﬁ?beebaﬁﬂh' %egnt %%rge%ﬂ))ﬂ%@r{ég RRaL cfh”d

t hese nmay be used singly ar . two or -nore o e use |nedly
ABA bl ockifypBranks %%ﬁda‘éOp@Ilybseyét Bl exyalkylene groups -

pol yoxypr@@u’cgﬂﬁlﬂgl :voesyexwyéeagrbgﬁl xezsmer Opyéeaﬁamples of such

pol yoxyeth yl ene and et hyl.ene- -
polyoxybu?% ﬁ%yg @?@h%g peEY x§ FH r e kLT BAY0 RFp IS ieRedadduct s

derived ftiom S(blhb@hﬁgosp@cﬁﬁél@heﬂnda{:ﬁ&keomaﬁ}t ber uakeohalng 160RtaitRiong. 1 to

30 carbon to t.he abov alcoh here_may be nentioned unsaturated
al cohol s s%c gx% Af e, May, e e a??@%lnﬁﬁéghol 3- et hyl - 3- but.en- 1- ol ,

3- et hyl - 2- bute&PdlxﬂoxyﬂthjlenﬂtgdLﬁ%ém&pneﬁybépesaddueteddakhpbatic
al cohol' s guch @s, W;F&}]Ij?é‘%]» &t 6&%‘9% CLBE%Xhlﬁ' cohel, jgyristyl
‘and steary al cohol ; -ar natlc

al cohol S suc benzyl alcohol and
so forth.© ‘?b%yéﬁﬁ%1éﬁé&ﬁﬁﬂ%&h@#ﬁ@@@l%@@ha@aucts deri ved fron1stra|ght

or branchgsh d@@egﬂymgHEdel LAy R léﬂezgdgaéggn atonms and strai ght
or branchégj gher ohol s. contalnlng to 14 carbon_atons_are preferred
anong t he §53Vé Qﬁﬁ?aﬁ%??o%ﬁ1ﬁbeﬁﬁgﬁFnFBgiYCPé have

hi gh ant |}feqﬂm1ngatdmpﬁ,mgqa,yop;rﬁ\mrytlédm dmyp;eaéeneﬂ tb@lyﬁ@pﬁbp?ieﬁel’

ent rai neq, yifh d r.ol cement
corrp05|tion§I %gee%mHSQE85ln eveﬁ“gﬁ i?%? % 35@?%@ ter at
- 20C, |t|GihQﬁmmanﬁNQHMﬁﬂhﬁﬂﬁmaﬂﬂxﬂpHupﬁk&HQfa@@mmtﬁodenivaﬁkﬁteme B

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

' polyoxyethylenesorbltan trloleate,_(Poly)oxyalkylene
alkyl(aryl) ether'sulﬁate-sglts 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




oxi des and the values r and s be appropriately bal anced between them For
this purpose, it is preferred that the relation 0.2 < r/ 30rMarcBR0G6 0. 8 be
satisfied. Wwen'r/ (r + s) exceeds 0.8, the effect as an oxyal kyl ene
antifoam ng 30 March 2006 21 agent decreases. Wien r/(r + s) is. |less than
0.2, the anount of air entrained increases as the tinme of kneading 1is

prolonged in the producti on of cenent geonpositions, |eading to decreases
inthe strength of cement conpositions. Mre preferably, the relation 0.3
<r/(r +'s) <-0.7 should be satisfied, still nore preferably 0.35 <.r/.(r

+ s) < 0.%he prpadékabepe ahelfaamengrageaﬁssaBksﬁleapkheeheédtbyntﬁe< (r +
s) < 300. zMben he, amount _of - ai e ned I ncreases
as the time of é%ggrﬁ% Eérﬁu?ﬁ éggeérg gh?ﬁg 5?8585?P%ﬁd E o

conposrtrﬁﬁ%lOWéﬁarﬁ@nﬁﬁa&eéﬁéagés (Ph;the strength of cenent conposrtions.

When (r +s) is 300 or great er, the effect as an antifoam ng agent
decr eases. 7€ P he8 ion 5 < (r + s) < 200 should be
satisfied, I\% R e(bflt 3?‘( + s) < (6200, further nore
preferably 5 < (r + s) < $ particularly, preferably 5 < (r +s) < 40,
nost pref 40. Further, for the oxyaI kyl ene antifoam ng
agent (B—% ﬁg‘y frlra%m(h‘? ghRaﬁsﬁpfrc?frﬁ“%S CapEanage R RshO% e i ner ease i n
t he amumycmocarbcantqmmdcmtémrthegpr w@m%érmtﬁtoﬂ@emng in the
product i gn, . LEENT, 0 and have a certain |eve
hydr ophi Ircﬁﬁ{y agal nsrtF Eﬁﬁ}af B hi (fosmbai’]érletr‘-?eg that tq’?éf%up R6 in
t he generfdloMsar fuland 5) eagth R?éanesmd:sgéﬁm' wlva‘mgmlrml(a&) raoiifei @£l to 30
carbon  QldeRi R PLETBIRN York Al Tyh%a!ﬂlsﬂ?rt% rreeir}e]aréh & Lo

y

nost pref rably to 22 carbon atons. eci'es 0 rocar bon group
i s preferadlty fasalkémf Groudp o & ST aog?m ér bhanokedralkyl group. In
thefpragltﬁomuafa t(ee ,prés ent a: rkiylaﬂblg@ﬂ, aEBﬁ aboxehya%béz@ﬁmzlngﬁéﬁﬁnt (B)
prefera LLSes.qn a ene . anti ng, agent (B- avi-ng a

hydr ocar bosn%grgglu nY éo%t ar@rﬁlry 7§ TP W0 236 Car E&ﬁ?ﬁtr&]?&y &n &8 l?§]l>feﬁ‘€r8xr de chain
corrposedpéifﬂfaﬁabiyfet‘lhyiloe@@ grsmlﬁ@s)noa@dpa@foxm&lllyylraerte; 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 numbar 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.




group(s) containing 3 to 18 carbon atons and at |east one nitrogen atomin
the mol ecul ar thereof, wth said al kyl ene 30 March 2006 okﬂH@ﬁﬁhgp 6
satisfying the rel ations 0.2 < u/(u+v) <0.8 and 2 < (u + v) < 300
provided that u is the nolar nunber of addition of ethylene oxide and v is
the nol ar nunber of addition of alkylene oxide containing .3 or nore
carbon .atonms. The. above oxyal kyl ene aggi f oam ng agent (B-2) is an.
anti f oam ng agent having, in the .nolecular thereof, a hydrocarbon group
containing | to 30 carbon atons, an .al kyl ene OXIde chain conposed of an

oxyet hyl mweegoxyp(X)y 1 cand @btﬁ%}éﬂdé@i@&:@imﬁfﬁvﬁrﬁ@ﬁn@mcﬁﬂ@&% car bon
at ons tr.0 atom With said a ene .o chain
SatISfyIQ@ ?hekggﬁg |onsq_61 3§%ﬁ FHR/ 9 Olg'% E%Qefﬁl ¥bfm¥l§00 wher e
uis the (ol e bovber tof aadehnyechhydfelm hg/]lceﬂe vaxiicde 1and:u1:tn ik theeundl ar

| kyl d t t t
al kyl eneegxidg 1on! alsnionga ShATRR! Shlaae Do lading £ 5 A gtie, nitrogen atom

may substance, for exa n-nu I-on -of, the or nore
carbon afakbon| atpgs. ni £pogspralem of snchhexyeléyikbne, anbéfneuningl i zed

with an ageﬂtg th@%ga@ycb%cm%nta%fédastﬁy%qutaquc s%%'c@LesSU'a yic acid or
nitric a ani c.. aci d such as. acetic-acid;, propionic acid or

r an
(et h) acgb??@ ’&él’i’dbel H EPeFdDEd Yt RE e XS HOHS é’fp@}lh;?ﬁ‘efnay( Re 56K as a
pol ycar bousibinedtiyd Wat er - sol ubl e pol ymer with-'the nitrogen-containing

“oxyal kyl'ene an ent 2 the ol ycarb ic acid water-soluble
pol yner may. béagéggg%?or ﬁﬂ%éh QFP &5r B8 }¥ngﬁgﬁ§ien?hereof are
neutraI|E@hymxyhrapnbaneapehyOﬂgeahyleueh aslyodiypropylehiet-hi um or a

O 2l NPl Bk LR 8 CBLEV IR pkbBY1 Bhe BhHTHBYPoxTEEhGiaRLY, Nowever, the
po yoxybutylene polyoxyethylene; polyoxyethylene- -

polyoxypropylene adducts derived from straight or branched
alkyl or other alcohols contalnlng 1 to 30 carbon atoms

As -the’ above alcohols, there may be mentloned
: unsaturated alcohols such as allyl alcohol, methallyl
_alcohol, 3-iethyl-3-buten-1-ol, 3-methyl-Z-buten-1-o0l and

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

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

. polyokypropylene adducts derived from.straignt 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 tnat the molar number of addition of alkylene
oxides and the values r and s be appropriately balanced
between them. For this purpose, it is preferred'that,the
relation 0.2 < r/{(r + s) < '0.8 be satisfied. When r/(r +
5) exXceeds 0.8, the effect as an oxyalkylene antifoaming




wat er - sol ubl e polynmer is blended in a formhaving unneutralized, free
carboxyl groups. Wien the water- sol uble pol ycarboxylic adﬂﬁwﬁwﬁ9ﬁ@ﬁ havi ng
free carboxyl groups is blended with the nitrogen-containing oxyal kyl ene
antifoam ng agent (B-2), the free carboxyl groups in the polycarboxylic
acid polymer are neutralized with the nitrogen atomin the oxyal kyl ene
‘antifoam ng agent (B-2) to 30 March 2006 23 forma salt, whereby the
solubility in water. inproved and. thé st orage stablllty of aqueous nedi um
solutions of the resulting blend of . t he oxyal kyl ene anti foam ng agent

I(:B- tZ%] andyepo Wﬁwedt % dc W;h![edl \Wltj{F{ ﬁ@)uﬁsngQ’n@{albe@mstW@ry QO?d

urt hermore e is resultin end i s adde osition,
such as ot {8t i r}cﬁ)lﬁcreéﬁsr (g%h%%%ses ‘_f‘%a’g]il E“B‘Ecﬂ%nﬁﬁﬁﬁak’gg Ca ions
and | i ke icatdmeniogrelrin rtgxe ip bt orangf tdement i &Oﬁpbﬁgtagﬁﬁlt -wher eby
the anti fy e e ress i'ts antif operties.
As such o%%arqlg% :cg)e%aerﬁ osgensrera]igsgn gCheen ! n(%eh th(é?léle_ “ég?rﬁgh%ﬁ%d

anti f oanﬂ@g“eagem@lraéﬁdmsémeed?eﬂwtltdmfmm oW ng(geheshl <f©r'ﬂu$}a0141111) 3

Cf [di112@Ll O / 02 1.
(oﬂ[zoﬂzo%ué%%%tmgg%g\% )Se?lij%zls(alﬁ%%@t I]éf(j'}oer!Bﬁfla“u2(4(5)5 %’Zg g are F{he sane

or diffeféfterabdy e NégiEsdit & an (ﬁéﬂﬂ@lﬂ@l%ﬁet@f?oi@l@‘émlal%ﬁg(B to 18
car bon ato@s, <R3%0.R2@hand (R29 gyeikhe sangeels, dltﬁ{eerae({a)tuntea,qh Jigpresents a

hydr ogen_atom.or .a.hydrocarbon t an cont aj ni ng to 30 carpon
atons, uf™ Lcﬁfl’a‘ﬁﬂl d3CESER Sy 85t gb&&s} %Ija'? a&st d4di ti on
of et hyI the poxiddetivh, oncaménBc@&@bsﬁ&:ﬁfmnt}faddlﬁuﬁVﬁf age:m)isiars number

f addit 3. b t
of a1 Sany L 85, 3hEheRs 04y he SANLALII0 Of GE 25000 Shomsi
(u .+ v)3R0008 gndatez, (the e\f)fectSBG ameaglé:mf@fanadi,q )ﬁJger>¢2 and x3 each is

0or 1 aﬁ@c%éasegaStM6¥EEﬁgeferaﬁgyanghé3ré§atlohnStQe §bQV§)g§n§b§|
formula g%%&ldegg s§%Zs%diR22t?E$ more preferably 5 < (r + 8) <
100, further more preferably 5 < (r +. s} < 50, partlcularlyA
'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
atoms, 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
'antifoamlng_agent (B) preferably comprises an oxyalkylene
antifoaming'agent {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 iﬁ.the molecular thereof, with said alkylene




the sane or different and each represents a hydrogen atom or a hydrocarbon
group containing 1 to 30 carbon atons. The hydrocarbon gr d#MpisbRlefes
straight or branched al kyl groups containing 1 to 30 carbon atons; benzene
ring 30 March 2006 24 containing aromati ¢ groups containing 6 to 30 car bon
atoms, such as phenyl, alkylphenyl,. phenylal kyl, (alkyl) phenyl -
substituted phenyl, and naphthyl; alkenyl groups containing 2 ta 30 car bon
atons; and al kynyl groups containing 2 to 30 . carbon atons. Wen x|, x2 or
x3. is 1, a hydrogen atom.is preferred among them Wen x1, x2 or X3 is 0,
a strai gmxl@ﬁ! Yraiic hesk jad Kyl ng sthei ighita toro s anched m!kzenylvasm rai ght .
or branc n r{AUR- C t t referred a
strai ghthE(E)}?d(tg)lirgcﬁ'Il Q ‘ﬁk&r %q?éalfg‘ﬁt%e]d h rang%$§£h?ak1§% ror 85 ai ght or.
br anched @f Q4L Jg?fbdbf it lans nigﬂziiet 18D Carhdrhentomba i snwmver pvef er r ed.
and a  stadd ahtordlo Pranchethaldilde Sditi-0i 1Ry ?Vcﬁnglgtﬁde ;AS A0y or

ca

strai ght or branched al Kynyl -group containing 6 on atoms, ‘nore

preferabl‘%}:%“l'o 22 carbon atons, is still nore preferred Anong these
straight or br amﬂrecbovealok{Walgkrqu ehm%e&e&ge% giﬂzq ass RRAO, R260
and R280; J% QxV: lkéllrg%(ﬁﬁ g{oups cant mr;@ 8 on_at ons,.
.pref er abty 390 8% %&F ezfe(b%trtfon atons. The

mode of ddindicenrboh igheupx yenttplieieg gr c!mp(BS)) cali(ﬂ)dm)()aajdﬁ)é engh groups . R240,
R260 and 350 ARY ohS deApadh BfLARAOMEAdH Ly AIBEK AU OF

alternating” addition I N cases™
“oxyal kyl émél Qﬁfé’aérké(lleﬁﬁolg\m@lpr(ﬁ)thenadclntmenB rt'p |1§i qan@foeirraé:@ntshat t he

‘group R2BndRRT QbaB%9onenn&ﬂ%o%€ﬂeE@Bm fg&gﬂlgaﬁﬁlth§ %n%x% oxyalkylene

t hyl bl h t b
grqc/)ﬁpsy egﬁﬁg}r ﬁ@%gwgnﬁlfé Eﬁ:lg%gégoprsz gﬁgtfﬁé ébé’\}e<gé’n§r a&ndf gr mul a

(11), thg a{\aeﬁwage roBap whamben msoth@dﬂb1aennaﬁbexyeth)aheaelehoe&s and t he

nol ar f t f.oxyal k 0] nl ng 3 to

car bon at oﬁgl\éng ce)rﬁgg}eygggt ?s%% %éﬁ% %3?3{']% @gngO % g—’nv L tBeB and 2
< (u + v)illﬁYév@Oe ﬁﬁﬁéepﬁeheaabwg@<0(“umere) carlo; asbmksl m‘.)telqs)r eferably 5
< (u + Vbhér&é@erlﬂéahgy haV1ng a nltrogen 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_.sulfur1c acid or nitric acid, or an-
organic acid such as acetic acid, propionic acid or

_rmeth)acrylic acid In blendlng the water~501uble polymer

{(A) 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



preferably 5.< (u + v) < 100, still further preferably 10 < + v) < 80,
particularly preferably 10 < (u + v) < 50. 30 March 2006 2@Eﬂw@1§9 ortion
of the nolar nunber u of addition of ethylene oxide relative to the total
nmol ar number (u + v) of addition of alkylene oxides preferably satisfies
the relation 0.2 < u/(u +v) <0..8, nore preferably 0.3 < u/(u. + v) <
0.7, still more preferably 0.35 < u/(u +v) < 0.7. Preferred specific.
exanples are ethyl ene-oxi de and C3-18&3al kyl ene oxi de adducts derived from
primary amines .having a straight or branched al kyl group containing 1 to

30 b vV, I di ff al k

gr oup. 582%?‘2“2@53% oy D SR N TPt Y% i G oLt G SISy 1 an e,

(di ) but yIte riLoraas )pleate il bipy nef E(cme)dlescyil@dume sc(l:i.l!):t.ch&ptcyﬁ armeae,

di ) octyl nany! dodecyl.a

Ed: gtet )r/ala%egcl{/lleblr#ggeal (d| %fenn?g%ec)& amne, (%%théaq“dgnc%/la nhf%}

(di ) hept &R Cglrﬁ ];%fétaéﬂléi:wad?ﬁm@olubl(ajlgqmn@ded;dcmmm ey

(dl)lCOSxkanineFu&tKEeme&eqfwﬂehW%hxs r@gh@%§n6aﬁé@g? §tgaagat|§ Fbra“Ched
ef y

al kyl gr oy c ntaini-ng ..l to 30 carbon atons bat Ing I'n.a gr oup
speci es, 9; é’rﬂﬂoﬁgc%tod‘h BN FR O R RrGanEEe teri mar pxafanes, - ol ei

aci d- der |med:tp|0|nrrmt:y:l fua:rza mm;wmybﬁallogﬂsl alnat 1y KRC it ideys }jge_%ugglﬁr@(rj oot
am nes, e o) [ eri.ve ri,ma and hardenéd bee
tal | ow fgtﬁuf(/: gn%}n \(%{eaa th% %%tqrré)ﬁl)‘ -l ﬁ‘@% G %’?‘L?ngyo hgacondary ami nes
havi ng sﬁﬁﬁlléﬁﬁméflgblagmﬁedSalm}bagedupxe eeptralsm ﬂgslahelifeamahlqon at ons
but diffgg Real kK r u fatt
prbparkaedl kyhs 95QUR égggmgleﬁg 2 EPPPLE n§OSRONE @ y

~acid-derived secondary am nes aci d-derive ’nes
soybean bRFTEabey REj Eenaépfl@éda§§é£ﬁ§mygaﬁgﬁe§5 beptetsahtew batty

aci d- dertnedfo$eaamd@rgeaakaQSfaBﬂumér@@m?d beef tallow fatty acid .derived
secondary am nes; pri mary or -secondary am nes ‘“having a benzene

ri ng- cont ai r rou (s) ontaining 6 to 30 carbon atons, such as
phenyl , [%9% ﬁ {Bal kyl ) phenyl - substituted phenyl;
napht hyI andl 't he Ilke or an aI kenyl group containing 2 to. 30 carbon

at oms ofr anfl\fa't‘t{)iﬂﬁzclﬂﬁﬂh,ﬂﬂh‘f @)J},]Pﬁ*zR%?O 30 (1)
. [(CH3CH,0) ,a/(R*0) 5], 5—R¥ “

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-




30 March 2006 26 carbon atons; or am nes derived from pol yoxyal kyl ene

- glycol s having a. hydrocarbon group containing.- to 30 car3¥dviagh@feé an,
oxyet hyl ene group(s) and an. oxyal kyl ene group(s) containing 3 to 18
carbon atonms by conversion of .the term nal. hydroxyl group to an. am no
group; as well as am nes derived from pol yoxyal kyl ene gl ycols having a
hydr ocar bon group containing 1.to 30 rbon atons, an oxyethyl ene group(s)
and an oxyal kyl ene group(s) containing 3 to 18 carbon at ons by conversion
of. the terminal hydroxyl 'group to an amino group. As conpounds. having a

hydr ocar la,@mwlmremarmg drodps ?&)%ﬂi’fh@t@”ﬁ@ @@ X¥BbAYL €8RS 9r oup(s)
and an a%@y ou J@ﬁ?nt |n|ng to 18 carbon atons in the
nolecuIaPuéﬁd 0 qiiﬁ aﬁ&é - mReRgehl by brs (2 bRy Ehpheryle as the
above OXﬁ@HSﬁlme@ﬂbﬁe@@m,n@r@Q@ﬁpﬁiﬂt@ﬂ,alﬁ E §Byups s@ntd onagy

et hyl ene O%Id%o & %@alk*[ene OXIf ~-adduct s derlved fromam e a nes

obt ai ned by Cdehy & ¢Ofide G o ST RS | R R 1 th as
ethylenedaabpneatpmepyl@hedlah}ngz direkBylienat, r iaamyaogen atom is

Wb L, PIEERLIR ARond REGRY) SRR 1) 6200 (el LAR OBV SIRERNAT Te:

with fatty aci SUch 4 ani ¢ aci‘d, butyrlc aci d,
val eric Qélérap§hﬁﬁcal§&ﬂd S§ﬁé&9ﬁ@ @Gi¢WHMQ§aﬁzﬂﬂkﬁnxixﬂruﬁtnaﬂghkwlved

fatty aé!rdﬁraﬁ@}ila@aﬁiﬂ§ﬁweQrEﬁbt ro%eaqsuntg;eqf eeldcpvaeﬂ%nve%ﬂsatty acid
and hardened beef I'l ow-derived fatty acids; _ethylene oxide-C3-

al kyl ene®8xP§& 8888 t s3dékredgh FrSEIPﬁﬁﬁéﬁﬁq|%é¥%ﬂnaﬁqﬁﬁ}9§f Kﬁ?ther
dehydratbnanoﬁeanthengm1@esSteambhtngrfb@@memaaﬂéﬁmyﬁmeﬁQﬁﬂsatlOn of

G et nyl REPERBRAT, TP 2y Pafiof: PhRRe s topropyReRGA an3
t et r apr opyrehghenoanbnanchedhalbyly stichdghts oeh basmateid el&em@i pmoplonlc
obonut SLFAEERE, dy pHAhERLE, Askdn ELGRAELALSHIAL © 361 de 020 '
tal | ow derFhoed @§?¥§raﬁ@ﬁeamﬁeﬁ9¥db §d8b§@f2300W§b@ﬁ-2@@@SbaﬂBOMFderlved
fatty aC$ﬂ§llCﬁQ§@ ﬁﬂ@f@ﬁﬁé@onzﬁ&ﬁﬂP'tKEse, straight or branched
alkyl groups are preferred. Surtable as R20, R¥0 and R2%
oare oxyalkylene groups contarnlng 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, for 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
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,




al kyl group-nodified ethylene oxi de- C3- 18 al kyl ene oxide adducts derived

f rom pol yal kyl enepol yanmi nes such as et hyl enedi ani ne, . pr opy0dviandh 2688he,

di et hyl enetriam ne, triethylenetetram ne, dlpropylenetrlanlne and

t et r apr opyl enepent am ne; et hyl ene oxi de-C3-18 al kyl ene oxi de adducts
derived from Cl- 30 hydrocarbon or al kyl group. nodifications of

pol yal kyl enepol yami'nes such as ethyl enedi am ne, propyl enedi am ne, :

di et hyl enetriam ne, triethyl enetetrantthe, di propyl enetriam ne and

t et rapr opyl enepent anmi ne; C1-30 hydrocarbon group- .or aIkyI gr oup-nodi fi ed
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Tis -0- N ene an oanl agen of the
'generat fQﬁ#ﬁﬁQﬁqumEHQ¢tQﬁﬁkﬂ¥Q9ﬁﬁle¢@5 (¢§WbQ#Eﬂ4m&P¢s a hydr.egen atom

with an uggdaietiGas, Dol )ive a8l dostch asi (KBS BGRYALC acid or maleic
acid. By- Qxﬂ%gf¥|ZJng the e unsaturated MONONEr's haV|ng anti f oam ng
propertie léﬂ@ﬂ(ﬂQRfQF«xﬁﬂ&|4%E¥&aWnﬁ?'represented by the

- gener al 'B(Oiﬂvaim@a%xﬁ&fqrdmltaat(ﬂa)dwymnmal tcnir)rpérate(&écgglanamd ater
her €1 1,11 I BN 0 RIS LY PS5BS, Pl
(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)pheny} ~substituted phenyl,.
-naphthyl and the like, or an alkenyl group containing 2 to.
30 carbon atoms or an alkynyl group containing 2 to 30




herein, it is possible to incorporate the antifoam ng constituents in the
pol ymer skel eton. Such polynmers constitute a further aspS@MaEhEfs present
i nvention. A cerment adm xture conprising a water-soluble polymer (A and
water in which a.. foam hei ght obtainable by causing a cal cium

chl ori de-cont ai ni ng aqueous medi um sol ution of the above cenent adm xture
to foamis not. higher than 70% .of the,foam height obtainable. by-causing
an aqueous- medi um’, solution of the above cenent admi xture to foam
percentage of foam hei ght di sappearance 5.m nutes after causing the

cal ci um e Wrdrdexteont aidt rngn:amteoa@rm@lauﬂroﬁl palpoxyalkaenabove cenent

adm xt ur gt.0. f08 t les t han 509% clou ol nt % by wei ght

aqueous o&um%so ut |ng‘ﬁ hy‘?lﬁ%caa%%% %lé?féfﬁtc%’aﬁ?g%?% st ‘ﬁo%gl(ower t han

5C, and a:ar\hosn@iéﬁqnsﬁ,ofara o cihui @oe bpnate (s] uany pnepayetkpyerddi ng.  an

aqueous RRYJ AT °|d<5tn't%.’1r9ﬂcn(#h§ aboye c£e %;egﬁdgggqlgtgre to | ci'um carbonat e
47 1G0Ty i

and adjustin the cont ent sal d cenen ght
rel ative the daraiigalc vsbinatel @rin Heo cont@ntnefgrairei ums ceebbrmt e to 70%

by wei ghtani$iesnele riRiec@ tHhaihn o AOR F2AS, PRth P ¢ lérﬁ%&iﬁ cfs of the

present {nventio and such ceneént "adm™xture al'so constlt tes a further

aspect ofYPHECArEOBETOMFe MARINING s fer 134 sarhomhvasenht admi xt ure,
the propayethglehet Igeoh@arﬁ)h%ir@htan M@lﬂ@ﬂ&@)@ﬁﬁbﬁlﬂg éd}ﬁ:alfrﬁJ

chl ori de- 3C nt ap,n u di um sol ut.i on he above adm xt ur e
to foam rel'qat ?\gec?gbf’ﬂeago’gﬁ i Y S L5HOR aﬁgﬁ%’&"&‘é’ deous

rredl um sglrgtlpohoofmt hminaboweupenrent additive to foam i-s referred to as

foami ng i nde LeonbnRS” R0 AGS OF LOBILNRLANG.JSARMERLANGRS, M nute' s

. comﬁt.a
after causmgrE e .ca C|umc or| talnln msglutlon of

t he abovECcéheRtraan fEape.asn owaﬁwgemd@cozrp(suh@r@ ead point of a 20%
by wei ghbxﬁs)u&meﬂe 2&9§up28)a&6ﬁ%§n TR 4migol gt | 'c%'}b% Lhenabaye cpement

adm xture ;C nd the viscosity of ci-um car bonat e
slurry p’F“ég‘a?‘éha’oya’a‘?id?ﬂﬁ ahnéaae&fe ﬁédf“@ﬁﬁeséilﬁtrlo&ﬁnoﬁttoﬁ'ér ¥Bd¢E cement
adnmi xt ureetve cad Ctiuwn macnbenakgaanglaﬁjeuahltagoatnhagca@*eartt (otzsal d cement

ad”‘XturEhéPeqm§y6§B M@ﬁggoned 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 derlved fatty ac1ds, beef tallow derlved
.fatty ac1q_and_haxdened beef tallow-derived fatty acxds,
ethylene 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




rel ative to cal cium carbonate and the content of calcium carbonate to 70%
by wei ght as "di spersion index". Wen the foami ng index B&Marchdfh$ ng
index 2 satisfy the respective range requirenents nenti oned above, the
cement adm xture effectively exhibits its antifoam ng properties under

al kali- and inorganic salt-containing aqueous nedi um sol ution condltlons
in cement conpositions such as concretg .and its performance -
characteristics uniformy with the Iapse of time. Wen the ¢l oud p0|nt
satisfies the above .range, a uniform aqueous medium solution can be

obt ai ned, taum@wmasﬂmmem FatageniciWd d)aldhydseraraba. %¥8“€?35?2?.2s can be

prolonged of storage, and u |forn1perfornance chara

exhlblteda§§?k @%@upa %ﬂeplﬁgh qﬁﬂﬁrﬁﬁ@#ﬁbﬁe-wmﬁéhyﬂﬁéedp§aéﬁs|on i ndex

sat|sf|esaﬂﬂec&boweruangefrbhepadmaMMyyénay@l k8 neRRicC @oosi tions

excel | ent [Sel & f.fegts arge produced .synergistically,

t he cenen?tg %%%%Srg ecbnégogxeeﬁg ﬁ&‘nfregﬁe&ét nedddeigecapaci ty and

capabl e ofrieablyenshiphraininng ﬁhprapga@heaklamﬂnenhhalned mnthout all owi ng

i ncreasestbirkpe HAL Qﬁt ve n.th k rolonged
rhb Oﬁgﬁ h thng Sl ﬁene %Xﬁﬁg gBd@e ggﬁg AL aﬁﬁ% ?ure

in the proguctlon cehent - conposi it
is preferf ﬂ”cFﬁrdGE%ﬁﬁﬁlgromhﬁt30H@W&b@@erﬁemlmmuhlkmﬂngmpmmdex 1 be O0to

70% them@bpﬂeCﬁaaﬂhﬁgofnﬁ@%y@lﬁ%léﬁegel}QQrﬁeEh§uéﬁ°¥§ cloud point be 5
ve di spersion. index be no 1,000 nPas. More

to 80C an

preferabl%? ﬁ% %b@%l?%ah?ﬁ%pY%%%ﬁdiaW§n9rt@lgbbyl?ﬁétébéméneoanlng i ndex
2 is 60 tbrlétm&@emQEeebmwﬁn@JQmﬂpp@ppieh§t51§@l§QCéﬁad t he above =~

di sper si f han a Still nmore 30 March. 2006 30
pref er abﬁ%ﬁt% a%% %%%%éu?%ﬁe E’%‘){‘%ﬁrﬁ% HRPavéFodm ng i ndex
2 is 70 t%fqmﬂ)&mﬁ@%bcﬂﬁélﬂm cpnolqhe C:l Sa mm&ﬁcoandie taheighove

di sper si e +inAex fﬁbﬂ] 1 [ of . the above
cement adnlziure i S :§ﬁ7§%£§%fgﬁh fh fest %%%ted %ﬁéﬁ%?l%mlqe
conpri sed BeRraRy ee”‘b‘d‘r%/rfé?l%}A)l%rfébW@d emd nmbymemm foam ng

of alkylenelmlnes 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 éolyéthylene 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
- 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




i'ndex 1, foam ng index 2, cloud point and dispersion index ;fall wthin
the respective ranges specified above. For exanple, it |§0ﬂﬂeﬁb29@ﬂ that a
conmpound or polyner having antifoam nqg properties be used and that the
above-nentioned’ compound (A) and/or antifoam ng agent .(B), anobng others,
be used. Wien the above conpound (A) and/or antifoam ng agent (B) is
used, it becomes easy to prepare a cengnt adnmi xture satisfying-all the
four requi-rements mentioned above and~ the effects of the .present
invention can be fully produced.  Preferred enbodi nents of the above -

(r:]orrpoung foymaha/ o7) antgéﬁamtaﬁggcagema( B}) agevénel 5888 . ﬁéfégﬁsgrr@nél oned

erei na 0 instance, are suita used as

t he metho noégﬁeés%%?ﬁﬁﬂ %%%@gi?%%%fﬁﬁ“+ desPiesente #1?5 F%ﬂex 2 and

di sper si ogenatek. f¢\sm1ﬂba (ﬁb ¢t ogenepol nformakar ehent g ireéholatéhe

above- ne h o} n e used where the

cenent %%ngﬁrgP::éSP%S%%S?%&JF’%%&O#&%%%E%&?#{?@% naér?%]gg 1Y Foani ng i ndex
neasurerf%‘?ﬁs%'qu@éﬂﬁ(lll) tolre appiegver ekt Lt aol utSuoh ELOGTE)rs s prepared by

wei ghi ng &bt’-ﬁsigltﬂit@ & eF@Ptn & o diie - 3l) 4Rt g4-d dsoex?t Sﬂwéhtl tent of 20% by

wei ght in a polypropylene. vessel wth an  1nsi di anet er B5 mm-and a
"hei ght of ~92 [ {25 X Ehides SO TP adRIAGe %@rmcdd@m B9l addi ng

- 99.5 g of(m e(hdl%ab;emeiughnthﬁﬂueplﬁg@olugﬂm bet\élﬂ-ﬁiﬂle(tﬁ el i,g Product
of Yamasq | %ﬁ‘ 4}0 [o%0) centratlon of th HP cenent adnlxture) on
that occdsion belhg 0. Lo By (afl}uelorll1 eﬁ’ﬁ’ﬂhﬁﬁ’elr”é;lé’tn &% enperature

of 20C artdrea a@@wmmmezmemmmwmoy folkn60Q%Y nathormedictetHapr gduct of

~ Tokushu IgKa Ko Xer rk AT rtion:

hle @2 hedl l@htAletbgtal_@ﬁ%Te ) (&ta_q.l%q %) heous dOMI%m Uti on

honom xer . hi gh-vi-scosity type e aqu
pr epar ed sgpd r?ﬂ @ edihﬁb@@@v@n@émepﬁ) a@m@ixtnlhre vt hfoamof pdzlrspmﬂalgg:, see

Fig. 1, bie flﬁbfam)!ﬂﬂe& tl sn@l §§@§%@1an st ﬁen%@%eef%rpe%séﬁ%) gRd the
)

sol ution |§ stlr mi-or 5 mnutes. (3). -Thereafter, the
rot at i on PSSt 8p O&ﬁﬂlet FEPESIBE PEnadngOUS| EAHT éoétlﬁhan At éPEBO
seconds, abbaeheeghhtohdmh&ture to foam is not less than 50%, a

- cloud point of a 20% by welght aqileous medium solution 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




foam layer (foam height) is neasured. The difference between the | owest
position of the foam gaseous phase interface and the foadPINMeohadO¥hase
interface is taken as the foam height. (4) Then, 10 g of cal cium chloride
(product of Kishida Kagaku Kogyo, purity 99.9% is weighed in a

pol ypropyl ene vessel wth an inside diameter of 65 mmand a hei ght of 92
mm [ product of Teraoka; Pack-Ace 250. (%éadenark)] A 0.5-g. portlon of the
cement additive adjusted to'a solid cohtent .of 20% by melght i s wei ghed
and added thereto, and 99.5.g of a 0.1% by wei ght aqueous sol ution of

Vi nsol (ta@d@mkmedpmdg@nue&oxag@sehéaaﬁts% 2ndded dritaRaiation of a
caIC|un1cbI -contain agueous nedi um.solution). (5 € sane :

procedur es® % t1dhed ﬁﬁgvg hgnudFcpsy tangf. paraded usacairbensde, and t he

f oam hei %iurﬂythEepareﬁuny ahﬁ@ﬁgd@ncaqhabnsnaea%aoeeﬂﬁetibﬁ%sfoltwe' On| is
val ues

neasured. lﬁ% h\,g (5'8 elnfoar‘r:%l ;ca cul ated fromthe
obt ai ned R a % P ﬂF%st?3§ fye S?ar RBakBo¢edf geniss irAdex |
.can be c@h@wmwasof{a(aid’lc}:eﬁ{eﬂf)Oadmmgtﬁré(ltbSOt.|2% beawehghght (MM
obt ai ned h nt ai.n aqueou diu sol ution of
t he cemn?%%%i%ﬁ?iaéﬂgﬂ}ﬁ J’t:%bg T ue %’B?alkﬁ%d 88§ H’Enf’ ofigdciBBve in (5),
and Yllf?%?ﬁ?ﬂ%ﬁﬂn¢ﬁﬂ29ﬁ QYHWGlQhﬂa@meﬂdM$phr$henaqudeu§|ﬂﬂhenntﬁéut|on

o 1% oot nqaabire, o SaElan e Halug S04 168, SpTELLBREE Ve !
f oam hei git" < st(ﬁﬂ}léd?eg‘fﬁfét% ‘ﬁ’ﬁ‘?ﬁ&@éecéfft@v%au%h%gcﬁh%nt cafimixbure
chlori deecf(ﬁﬁcﬁtlwelg{ RUHEEESE STRICH 180l A8 AR h @ pEdiSer ELABNIL@GRT Xt ure to
foan1(relal gt e foan1he|q?t after 30 seconds), can be cal cul ated as
((XL - % X RGN S e e yhead 2% oned above in
(5) and S)QZ—utSOtIh@G&@amMSsghm (cemeretf teeympio i ides $dh o Nondretd NuUt €s
he" cenpit d it PEaTcilate M CRSaal b U ARSI L0, ocequr o
(2). -(BR®5Er §ifoﬁlm¢dexwheasﬁh@n§houdeph@d): 62} iedlieisuhearborate (150 g;
product ehnljet,t @ uAkdrm aqueous medium solution can be obtalned
_ the antlfoamlng dgent will hardly separate even durlng a
- 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 700,
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




Kogyo: NS #200 (trademar k), specific surface area 12,000 cnf/g, nean
particle diameter 1.85 microns] is placed in a pol ypropyl¥dasch28es with.
an inside dianmeter of 65 nmand a height of 92 mm [ product of Teraoka:
Pack- Ace 250 (trademark)]: (2) Water _(45 g) containing: the cenent

adm xture is added to the cal cium carbonate-containing vessel so that the
cement admi xture amounts-to 0.2 part bygweight relative'to 100 parts by
wei ght of -cal ci um carbonate, namely the cement adm xture i's’ 0. 2@6by

wei ght,-relative to cal ciumcarbonate. (3) The resulting. calcium -

car bonat eP5¢ ¥} 8, sthe relovemfoakipgf dndbxmilnutse Ui gl 0, Stt&iw ESS St eel

(SUS) spaitdde f£d i p ct .of Tokushu .Ki T.

K. Auto Hpno xerA%%%% ﬂ%?é¥?§gg%;?g)fg ?gggélu%rya%? st#f?%g 000 rpm
for 3 mintfes? ¥%)59He fhli“%tféhfe ahbeee’ dibpeiragons iadexnas tn@tstr@rxda in a
const ant itlim’pacm uges vessel at 20C fof 1 hour to adjust the calcium
carbonate slurry to 20C. (6) Using the above honom xer, redi spersion is
effected by 1 %lﬁoé“Pd%Sls“ﬁCFhorfg dre 2alover ganept) aArnsetgcep@st hott of the
cal ci um ganiGmatle sl yurres tpireRal gsh @i ABAt tgged @bggﬁpkgsgg) [ %aFE‘%Qed in a

glass v , ter of 40 nm a f. .12 pr.oduct of
Mar uemnu: %%?%GMItE%ﬂ' Eg%aagtfgﬁgﬁﬁlaﬁﬁ a adtgﬁe 8 eNﬁP@HezéeémSBQV|sc03|ty

at 20C @@W@@%dnedqmmg dndepe 2B memmﬁ@j:nt[@ﬁadu@sp@f:sIeKan&ekkl 138L
(trademardg); m%hqela%we gd_out he follow ng.

condi tions: Ol 60 rpm usq%n oct Nvg r‘% %éf S%%‘H? Oa]Fl‘f-”‘é% 50%0 rpm usi ng
a No. 3 P8P ﬁro%ﬁSG@ P@efammﬁdﬂ%hﬁﬁﬂ&jQbmmbmmmnmmlp@ﬂgmeb hdvimgt or from

2,000 toah@,l(ﬂaamriﬁgsbro’p'eetaeeveeﬁe@éoo% V\ﬁ{daetf ér?%“%&?veg {or(é& to be
used in-the practi the invention I's now descri ove :
- wat er - soFuB‘Pg % %graﬁaléoa ShfftepPBit T et . B) a Errvm%mﬁhﬁﬂcsetb@ctur al

unit to-peader Wﬁen {pot yaissveat@ipsehdblia)  The/bydnerhidlagisly Welwial unit

i ncl udes gpl@glﬁseaonignbg catlonlc structural units, nd one or two
or nore.of t hese st fuctural 8@%Ft Sécu are a cement admlxture
:satlsfylng all the Ffour requlrements mentloned above and

‘the effects of the present invention can be fully produced
Preferred embodlments of . the above compound {R) and/or'
'antlfoamlng agent (B) are the same as those mentloned
hereinabove. _ :
" The following methods,,for inetance; are suitabl?'
used as the methods of measuring the above foaming index 1,
' fcaming index 2 and dispersion index. As for the cloud
' point measurement method, the above -mentioned method of
' cloud point measurement can be used where the cement
admixture is used in 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




be contained. For the polymer to serve as an excellent cenent dispersant,
it preferably has both of an anionic group. and a noni oni38 Maehgo
hydrophilic structural units, if necessary further together with a
cationic group. As the above anionic group, there maybe nentioned, for
exanpl e, . carboxyl, sulfonic acid, phosphoric acid, carbonic acid, silicic
acid and nitric aC|d groups. The -polyner may. have one or. nore of these

ani oni ¢ groups and, -nost preferably, ¥t has a carboxyl group as an
essential wunit, if necessary further together with a sulfoni'c acid  group.

The nonlloﬁlg Q pokn%budeg hgﬁgmg?ﬁgpB%degakk%§y%é& §#a%§%!ene gl ycol

resi dues and al “ether’ groups “more of these
noni oni-c K@ﬁ@@ps - PKef 8n4BI Honprikas dfir@dekexy) pokyarkgreperglipool

resi due aﬁoﬁﬂm@ﬁé@”hh%ﬁ Qﬂongﬂgy E)p §f85§§b¥ed'& h@ﬁeTﬁgﬂgbxgthylene

gl ycol .or.al koxy X | ene e5| cationic
gr oup |nc?ﬁﬂé§m FB} Ekaﬁppéepaﬁﬁﬂnés BANddoRAE ﬁhpﬁ@ ghdaps,(1) (for

pol yal ky! enepakynsiner aegpsygﬁ apder esiydues HRET MEMORERBY is
polyanldogolanln S.or or from al kyl ene oxi de adducts

enej m pes,
of these. I§ﬂth§a§¥ﬂgﬁg dheParknbre) ofnehihe %%%PBhPE gPoups.
PreferablqtlrredaattQBOBerﬁMef@ﬁ a”@Dhuaékylenepolyanlne 30 Nhrch 2006 34
or ~an al ky4gne ct r and/ or _t he residue
pol yam degofyarr%pgoar a‘%flaltf(h% gﬁoe@agégic%f‘e LT PR T r ‘#l trﬁ? eff%]r’éﬁjr‘@n the
“above anibhizl e ‘éf@c@t@ndl nAéder 3§ amaindshe tbat dredistitubl e fied yner
sol i d, i NfcHi At f)f tleig}héj?’ OerPéa‘Bs %@(ﬁe e efia Y s to 10.0 mo/g,

still prefierab he carboxyl gr oup shoul d
prefer a%%‘?%f‘i}"‘% J@?%@SWJ@%%I%‘E tFeanrggg el R occur s, in

t he wat erizgod pitd e poly e ﬂdhnﬁrllcﬁﬂiwrﬁhége 1i i 9006 dby; yei gl Apre -
preferably .30.t0 95% wei ght, still nore preferably 40 to 950 by melght,
and t he, _ at&oxy%b gi}ﬁ}kylene gl ycol residue should preferably satisfy

this rang(éll Th&heat,i dYi & glfomalmohemhjqrmw;&odua:ti lef Wwaitsti-ol ubl e
ggljzge\r/valtﬂglr Ak LF‘WO,OprBu]t)} Yol el Ty l»%lg-ma% nBl &y oalr pvr\%}%/hltenf t he
vessel with an inside 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
' ptoduct of Yamaso Kagaku) is added (preporation'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 calcium
chloride- contalnlng aqueous medlum solutlon is measured.
{6) The difference in foam height is calculated from the
values obtained in the above procedures (3) and (5).
The above foaming index 1 .can be calculated as
(X1/¥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 és mentioned above in
13). The above foaming index 2, which‘isfpercentage of




polymer is not particularly restricted provided that the nolecular. weight
is sufficient for the nmanifestation of cenent dispersing WMChQO%t it is
preferred that the. polyner have a wei ght average nol ecul ar weight within
the range of 5,000 to 1,000,000 (on the polyethylene glycol equivalent
basis: GPC). Fromthe viewpoint of cenment dispersing ability, the. weight
aver agé nol ecul ar. wei ght-is preferablygaithin. the range of 5,000 to

500, 000, nmore preferably wthin the range of 10,000 to 300, 000. ‘The
carboxyl group-in the water-soluble polyner can be nmeasured in =~
the.foll o‘vg@arg ialel . dmﬁmﬁ@nmscereﬁhmnnu‘se'suhfberotahbengoltyiaer as -

adj ust ed- C tione c-tit | The
cajr boxy! %%o%&gl%oﬁle%ig%né § ‘{“glg #’ﬁ%ﬁ]‘%{%ﬁgm&nﬁu%Pkéf’“nﬁ@%%qm red
to arriveéEaehadeberte g e%qalmn(lp@l&ntl‘freomt bleef Foan hem@hécafberpm nt.
e s am iUl R RE Bk o
sol ut i on"%f ehig & ot gt 35 hue @b Bpbsed 355 |1§ela’él}%@"édab©v@ @m b2l ow using a

0.1 N aquenlis(2 hwrwlwanc PG ofh tS Ofrkit 90 d)s RRLABEL OO L Gufdd ration Ts

carried um hy roxi dé solution, (4

car boxyl ?rti%at:tlscfng)ue &rdﬂ\flﬂ g’f% djcﬂ lpfb‘Hﬁlt%rc‘i’% g at ed from

t he anou@tqu@DUNa@Hdleqwaoedlm@n arfy ithes a:terrtehﬂ: sedoid-uré | et athdgoi nt from
the firstomopfikest i '191” el %&)o%d—mterﬁlq:l%%cgi;g}%oced&ﬁ g the pol yner. | First

~inflection point: The 1nflection point zation of
hydr ochl dﬁlépﬁéﬁéﬂnsel@dﬁéf mleﬁﬁueeme@rt peititad)The i nfl ection point. due to

neutral i zayi oncal cthm eakbeﬁxtbq@@bd ; The oRelyet qu_rt%hoglEXﬁ% content in
t he abov vvat eri}Ia gagg lsggolymsr can be determ ne e follTow ng manner.
a u

(1) Usi ng®dY8fa aHeBankd  psPpsifjice s rdlageolaren 1 &9dard curve
(wei ght. cafi@, wsean nb &gt Bt el c&ia&@et@fl D. @50ﬂ1crbh§|NR1§p§%l’:QHEiﬁH i's

ConStrUCb89ypropylene vessel w1th an 1n51de diameter of 65 mu and a
height of 92 mm,[product of Teraoka Pack—Ace 250 o
(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'cemeot
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 (SUS) 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




(2) The polymer and internal standard substance are wuniformy m xed and
subj ected to H NVR spectronetry. (3) The wei ght of the "3.33-Maghgiod peak
appearing at the same position as that of the polyethylene glycol"” is
calculated fromthe standard curve based on the area ratio of the

I ntegrated values of the "3.3-3.9 ppm peak appearing at the sane position
as that of the polyethylene glycol" -and the " peak of the i nternal standard
subst ance", The above wat.er-sol ubl e po?%/mar (A) is not- particularly

restrict ed but - may be any of "those” capabl e of exhibiti ng a wat er - r educi ng

t t b | h
ol yal kyl Shessf? s ﬁ?ﬁ%fﬁ%ﬂ%.ﬁegﬁﬁ%ﬁﬁ?a? EYBReRePLBFIRateH honever
Such xﬂ,{gi neid8Bafntbed dkas &h: tirahent
cgﬁst | ?uggg Lc)g{ge&lt slpleégy go%iecgmeed sgol:egﬁfgﬂ rI |2naC| d
pol yner cenen sper sant ~or vva Ry 4eht 2P e?ﬁ?rg@lgg 'R above
pol ycar bdigine adia. pbl yateer |l$n1301 I\}W@h@@@ﬁ 3B &opabycastaxyhki Noaci d
pol yrer (ﬁﬂétcllavﬂftgnaﬁed)%doz(y@éé(yrﬁ €5 egltl?r@jz%asgg}ngggkﬁgmt gl)

repr esente t he enera -for
COO( RL1O)d (FIm | 4144100%% 1300 ®Pain? RLO are the same or di fferent and

each represent §‘h@ [aycbrveg ere ratiemeny h&aﬂmi%llmwﬁaolﬁﬁe@ (A1) goups are

t he sanme qr tf q_qq £eac resents . an.oxyal k ne .gr.o cont ai ni ng

2 to 18 carebon at%gler?gtp rleprebsfren S YRRy gﬂﬂ%ﬂ ‘ﬁ?ﬁfn‘g‘rb%f addi t.i on of

the oxyal kyl eﬁ'éegﬁ@@p’eamtlegﬂeqimhﬁer mﬂ;&netm 1&:050 amth fRliZientepresents a

hydr ogen -a3h@@n@r o Ry q! | t.Q. 3,ca5hon atoms, and
Q ﬂ@%%b%.ﬁlc95Q%Qﬂ1££H§fidH’Hﬂ#%(g§?&§4§

a carboxylic acid constituéent uni represe rl‘ol | owi ng
gener al SLNEL vgferRmoﬁgble The hydrophlllc structural unit

includes anionic, 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 anlonlc 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, polyalkylenepolyamrne
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 has the residue of_aepolyalkylenepolyamihe



4i -i (8) Al13 COOM in the fornula, R13 and R14 are the sane or different
and each represents a hydrogen atomor a nmethyl group andONMarch@Ppesents a
hydrogen atom a nonoval ent nmetal, a divalent netal, anmoniumor a
protonated organic am ne. Al so preferred as the above pol ycarboxylic acid
polymer is a polycarboxylic acid polymer (A-2) having a polyoxyal kyl ene
ether constituent unit (111) represented by the follow ng general formul a
(9); 30 March 2006 37 Rte R17. -GG ( 34) Rls R180(R190) bR20 .in the
formula, R15; R6 and Rl17 are the sang or different: and each represents a

hydr ogen at:oahoelatyméh@bxgﬁguﬁddﬁ%ﬁ trh%‘lr %ﬁﬁi/%rhw oG, %egrocypar

~:contai ni ng cir bon. . atons, groups ar e the sane

di f f er entP %Ma@ééﬁpo YBPARENPE &R @)l%é(lllﬁﬂeer%‘ilgieo@pid@mﬁ dibsinep2 to 18
carbon atons, breééfabﬂm SthéeaBM%agﬁloEEQ'cﬁE;rBﬁESb%Ecﬁﬁcs agdl tiop of the
oxyal kyl e(gf, elgeltly gnd | a nug‘o ﬁ- % to- 300 and R20 -represents a

hydr ogen- at om. or ﬁyH? Ehr BBhUBL6uBC LeBwraistilAgl 1 ino aB0 2B8UBEN oft ons, and
a carboxy?it &ei #3coneyiyuendranprefeYhbliepr.esest ed . lgymtlhg,fgltllqw ng
.general f I 4c- C} he formula, R21
and R22 alg(seﬁ%lhlgré%%%a%%%%j’f %g%ns gnﬁqygacﬁngzgpgsgﬁtgoﬁy ydE6YEn atom a
net hyl grpbd poebaBablhy ovatesfyhthiR2taagd . R22raberably epriesent - 000MVB

si mul t anagisi on r a; hy g 0 t ou

" crpcoov, ol ’fn‘zé”fg SO SeaRhS, Ly PRAoRI B TR Bl vmdhe Pactn: s a

hydr ogen SRYHR boro %e‘%%y?%r%;jﬂmtm@orﬁspr@ﬂm 3Mt0I\/BS&n!dyM4 each

representmsalagmy,drs}gpm kOB .prardEAVal 20t tge 84, 9¥ Il%blgi% he 8MTONI UM
er-so

a. pr e c am ne.. Thus, the above’ e polyner (A
prefergbl& X§5 r]lkylene glycol 'residue should preferably P ;y (A

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 viewpoiut'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 ie

- 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



conprises the above pol ycarboxylic acid polymer (A-1) and/or the above
pol ycarboxylic acid polymer (A-2). Such water-soluble pol3@dbarch 2§06y be
conposed of the above polycarboxylic acid polyner(s) alone or may further
30 March 2006 38 conprise another one but preferably conprises a

pol ycarboxylic acid polynmer as a main constituent. The above-nenti oned
pol ycar boxylic acid polyners (A- 1)Iang (A-2) are characterized in-that
they have the above nentioned essentia? constituent units (repeating
units) and .may further have a constituent unit. (V) derived fromthe
monomer (el aa@ng@eedtbarebrh%%u uERBYE aCONYL if YUMo dni ts. each may
conprise 0 5 ggle species or two or nore. Species. The above 3
polycarbo FRCQEPHIGofGhEr SPALELOBan be produced by copol yrerizing a
nonomer - C()BrpOSIPd)’OdsmCDdﬂi’ﬁétSldﬂgtlargﬁm@ffelsgb&!r@ﬁleﬁh@u(toﬁ%tlh‘gu@nb gnit (1)

(e.qg. the n r *u% tioned | ater .herein) -and a nononer giving the
const it ueht u%? ot Hr?ﬁégﬁDHBEB FiPBy mentioned later herein) Such a

nononer cbﬁbOSITh@ncmBWoXmlibeacndﬁdaenaaldnvamﬁer(nggmgtheheonstltuent
st |t St et NEs TERCAREa (L8) IER' LADCHRbARE! oRENELR) (LG2R50 caher e each
constituent unit conprises.a sin ecres, 1t F et to

si ngl e .noROREYe splectles seropivin leebhoncbﬂsnttﬁenm @hﬁtfltﬁtcases mhere

each consmﬂ@@tm&m;sm&@m&diseﬁetx\ece?faﬂgrﬁe§§§€' 8% thWopeh yiRLe nononer
speci es gIVIanthe respective constjtuent uni speC|es are 0 -be used. As

for the proport RERDpRITVE cdist intfdmct %ﬂﬂt&o%sﬂ% #3'ng the

above polryelﬂl’ﬂim])w:lat:lc&mcdf ﬂﬁ)_\l'd/f@cﬁhlorié\-é-&ldﬁ he.constituent. unit.
(I)/constltuent uni:t (IIQ nstituent.-un

t f bly 1t
199/ 99 to 1/0toq§(?on]’[rhl/% Wi Ry IF}’E‘ & & e}%clt'iofeoﬁltspfﬂﬁe ETRR %S O
(1)/ constieusrtlimditiqr 199 constédtlemtylind ta¢Ml. ratio is nore preferably 50
to 99/50 to 1/q;epp%qy %§ﬂeﬂgné%%égfﬁé§ﬁ%%¢? ££t6§§54é$% Lo,2{9-1t0 30,

most preferably 70°to & Constituent
uni t (1) 3°3dbHs quéﬁtemrﬁatn (19 )defrreirrd i Huekie ube LeWAng snameos by,

':(l)‘ Using a standard substance 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
dniformly 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 polyethylene glycol” is
calculated from the standard curve based on the areadratlo
" of tﬁe 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'Staadard: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 compositions.
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 ac1d polymer is .



wei ght, however. The above pol ycarboxylic acid polynmer (A-1) may al so 30
March 2006 39 be produced by directly esterifying, wth ad0March2006

al koxypol yal kyl ene glycol, at. |east sonme of the carboxyl groups of a

pol ymer- obt ai ned by copolynerizing a nononmer conposition conprising an
unsat ur at ed nonocar boxylic acid nononer, such as acrylic acid, nmethacrylic
acid or crotonic acid, and a monomer g ving-a constituent unit (1) (e.g.

a nononer (b) menti oned | at er herein). Referring to the above gener al
formula (7), the -hydrocarbon group containing 1 to 30 -carbon atorns as
rrepresent%mP%$N¢§§b¢%wlimaa¢xﬁ exbympée, (ARl pl kytiggosp - contalnlng 1 to 30

car bon at@ibyo 2y PERFENE d fxgg£%€ ﬁ; éhgﬁg{gg gggé églg 6°to 30

car bon atons such ‘as a- phen
‘(alkyl)pHQH?I #ﬁqw%ﬁuﬂﬁﬁgﬁﬁrm#lmapﬁthylgroup, or an al kenyl group

containing 2 to 30 carbon atons. The average nol ar nunber a of addition

of the oxyalkyle e gﬁgup “which is a number of 2 to 300, is preferably a
‘nunber of 5 to EB re-preferably 10 to 300, still nore. preferably 15
to 300,. nost pr. ferhbly 20 to 200. Further, the nunber. of carbon..atons in
R12 is prefeT-a-bCy*—-Iji—e—ZZ nmor e prqfﬁabl y 1 to 18, still nore preferably 1
to 12, further gr ferably 1 to 6, particularly preferably 1 to 5, .npst
preferably 1 tR [g18f- carbon atons in the oxyalkylene group

R110 in-the above general @rnula (7) is adequately 2 to-18, preferably 2
to 8, nore referabl : In ,Lcases where the constituent unit (1)
corrprise%n §Fn§P€m§ééC|Bs and RS apeeftbier ednchatr e fexrpaltk gheine gr oup

g conpri seeaan rexyekByteng BLQYHgER gbgh ggesbﬁ] g@ B%%W%feé Pﬁg{oFE;I|C|ty

and hydrgpgpb|C| 6y E secured, an
oxyet hyl. 6%% &¢co FERen s q%éﬁ?ﬁQﬂﬁ1@ﬂﬁIﬁﬂQ?lﬁﬂpﬂﬁﬁQHQEﬂtlCularly
a;eferaﬁay QEYalE§$enéh@ﬂ0@@ 8BhEaPRIAGND. tON18hea0hLBET 1PBRY, hn cases
ere the e u rise - nor e speci es is
preferredeﬁﬁagég%y g%% %¢é¥%%g88ﬁ Ftﬂﬂﬂ?eﬁnPgsaéﬁ}tlEBnﬁfl§é§ an .
oxyet hyl%féabkbh@mp gt oxydl kyl @neugbenpof 2 to 300 and. R“— D
represents a hydrogen atom or a hydrocarbon group .
contalnlng L 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 preférred 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),




30 March 2006 40 thereof. As the. nononer (a) giving the above constituent
unit (1), there may be nentioned, for exanple, C2_ 18 al kyl3idarchXPee

adducts derived from (meth)acrylic acid, crotonic acid or a fatty acid
dehydration (oxidation) product, and esterification products of (neth)
acrylic acid or crotonic acid with alkoxypolyalkylene gl ycol s obtai ned by
addition ‘of a C2_18 al kyl ene oxide to -any ‘of saturated. aliphati-c

al cohol's containing 1 to 30 carbon at s, ‘such as met hanol , . -et hanol ,
2-propanol, 1-butanol, 1- pentanol ‘1- hexanol , octanol, 2- ethyI-L-hexanoI,

nonyl al COhOl % ﬂ al cohol , "cetyl al 'cohol, stearyl alcohol, etc.,
unsat urated- aIR al cohol s containing 3 to 30 carbon atons, such as

al Iyl -alLcohol rrelt hal I'yl al cohol, crotyl al cohol, oleyl alcohol, etc.,
alicyclic el-geentaining 3 to (89 carbon atoms, such as cycl ohexanol,
and aromati.c a| oI s cont ai ni ng 6 to 30 carbon atons, such as phenol,

phenyl met hanol q;Pwyj labgojg . met hyl phenol (cresol), p-ethylphenol,
di et hyl phenol (xy eno QF) ert-but yl phenol nonyl phenol ;- dodecyl phenol
phenyl ph nol; agc. Rre however , t hose. est er

f are,
conpounds ofthﬁ koxﬁ%&ayalfkw eRe aBEyc%l s 3&6r & SATeEn§Tt GiEAETERSes wher e
R12d| s aandhydrabc ardporesgricu inydyergmala o rat aa|1 (n?e)thy:m tdlffdl{?%t Récrylic
aci d or GrohQni i ncl u oll.ow ng, as
gi ven by- speci feﬁlg%ghe%yya}%c%ta}%é% %g;e (r\q%f‘e]trhlﬁ%ﬁesc ?ﬁarb S
mono( net RF&Evy| &be, b ﬁorfb(qmugeoarm aitl"ee Smaénedhﬁaergmatmd each

mono( Met kacekkal® anMeRYTRLNLA! ¥t co'HHa%{(IExgh ¥y 3 Larbon
la th

nmono( meth)acryl ate, = ni eno(nméth)acry e nono acryl ate, :
~ et hoxypoPy&lfy|- neeQFﬁédlntSltB?oﬁb’ﬁyﬁéleyélOHﬁreﬁ’émélefc@lf 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 followrng 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* and 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. ' s |
_ 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

g




2- propoxypol yet hyl ene gl ycol 1-butoxypol yethyl ene gl ycol

2- but oxypol yet hyl ene glycol 2-nethyl -1 -propoxypol yet hyl e March 2006

2- met hyl - 2- propoxypol yet hyl ene 1-pentyl oxypol yet hyl ene gl ycol

1- hexyl oxypol yet hyl ene gl ycol glycol glycol 30 March 2006 41

mono( et h) acryl at e, cyclohexyloxypolyethylene glycol nono(neth)acryl ate,
1- octyl oxypol yet hyl ene gl ycol :nono. (neth)acrylate : S
2-ethy|-I-hexy[oxypolyethylene gl ycol ‘hono(neth)acrylate

nonyl al’kexypol.yet hyl ene gl ycol nono(reth)acrylate, - .

| auryl al K&m@@iy@tm&)ﬁm@r%ﬂé%utﬂg,@% %?igc{: A{#@&SES a .
cetylalkr%ﬁgo | ene gl ycol ?

st earyl al W%%ﬁ?@% yE%iYmﬁﬁné§n@tmya@r9Da$éltphaﬁoxypolyethylene
gl ycol ~ nono( rreﬂﬂé aaﬂwetzenmi&wdi I

nnno(net@)acrgg enox n$&hf%%ﬁ%%%fébacﬁ?fd%%%%?ﬁetﬁ)ecrylate
p- ethylphgnoxypo éphfFé é&ﬁ rhﬁ%@(h%thﬁ% h@yehave the above- -

di {ret [lylbmemmqnﬂ mtelmﬂtarﬂt lgctcyxc@tltunmol (@i@ii’fﬁ Fﬁéﬁé@ﬁﬁn units) and
p-ter ene co nono acr
nonylphe#%%bpolyetﬁyléﬁg d¥yc&l et cﬁf é% ded From the
.dodecylpWQﬂQ@ﬂﬁﬂ@ﬁtWﬁnﬂn@qﬁqu&ﬁternheﬁemnh)amewbabmnstltuent

phenyl phea@xslayet ke asiel ¥ L
‘napht hOX\éE)OIﬁyet hyl- eﬁbeé g%ﬁl%no?@ﬁq@% ;ng% g e%toe]? |tfw%acf’f di’ Pt oduct s
derived FP&M-“Cret h) al I'yl al cohol - et hyl ene. oxi de adduct's and (methjacrylic

acid, esterificagi anopéoguegrea@%)éﬁqcf 5o phatieral GORYl -Blhylene oxide
-adducts g Sne t.h acréB ﬁ aci.d,. and various |iKke al koxypolye hflene gl ycol
nmono( et ?acr GFet £ é’%‘?ﬁ&l@ﬁ%@/l@ﬁ@“@l&&@@ﬂ%%%tqgmmw%ﬂme
ethoxypoaypoopmbengghyoglnheo@eeemﬁam@mkaheil-(I) (e.g. the monomei

pr opoxyPehyPaRY} SAEE! YSRLIORRLIELY) BEY 2,81 2n " PRAVRPI R OPYI ene ol yeol
constltuent unit (II) (e.qg. the monomer (b) mentloned later
' herein} 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 15.'
B 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 lOQ%be.
weight, however

The above polycarboxyllc acid polymer (Aﬂl) may also




nono( et h)acryl ate, | but oxypol ypropyl enegl ycol nono (neth) acryl ate,
esterification products derived from (meth)allyl alcohol - 39 Mpich @886 oxi de
adducts and (nmeth)acrylic acid, esterification products derived from
crotyl al cohol - propyl ene oxide adducts and (nmeth)acrylic acid, and like
various - al koxypol ypropyl ene glycol nono (neth) acryl ates.

Met hoxypol yet hyl ene- pol ypr opyl ene gl ycol ,nnno(neth)acrylate

- met hoxypol.yet hyl ene- pol ybutyl ene gl yc&® 30 March. 2006 42

mono( net hyacryl ate, ethoxypolyethylene pol ypropyl ene gl ycol

nono( et %g&;ﬁ%ﬁ&d eﬁ O&‘é'lpeoéé’ft %ene ﬁgl%but%}ggy?gl ycol

nono( et ate ropoxyp ye gl ycol
mono( met k9 ww@alkﬂmw inotaiet heytt e]cmap%mhetgfeﬁﬁegbaﬁbbxyl

t , l
?rgzgg rrm\;t h }g(gdr:y% g;tjg d Ol%r opoxypol ?F%‘Migﬂ‘g Jf%//rg Jeﬁ(ge 9’9%‘6 mer
nono( met HjA¥T3A i lém CHRIGEATE et Wl ssrter lpfdtq@rWem@amgﬂm@I acid
mono( met-mamdat uds b e ne=ipRol M dal(%fﬁgllc géé(f Lor necf) onic

mano( et h a%l at such esteérfication Tom

al cohol s BndBOesT &iging é’n&%&ﬁ@éﬂ%ﬁfé@lww thi{nttigacrylic
aci d as estremiei gat}i aenprioditet 9 atder hadifirjom (meth)al Iyl al cohol - et hyl ene

oxi de/propyl en%\efgﬁrq(ﬁtgngoelttgé %V%;“gggl{‘#é yl ene XI d ad% S and_

(meth)acrylic aci rf yl
al cohol - é’mfﬂﬁo@ﬁé'bgm d@bppopph@;aenamgdé do estohyiaemam Qamcﬁl:e# kig'yl ene oxi de

adduct s C €2 i ous_al pol yal kyl ene. gl ycol
mono( net %%gg%%lgg?)eag E)Xsh qr{ar‘?gnorfer | )eig?an\lf?fng tHe ¢ %ﬁ%f IHEI’ unit” (1)
represen Q&tﬁy}nﬂﬁé ab&ve3§efiarhpnf atauba @8Pentzeece nimg-veontaemtingned, for

exanpl e, a&@m)altu@ gebdp %hhé%!ﬁb%aﬁbdao ELOLOR %t%?dsd’ SH, %t al salts,
I n meth) acrylic

am"mnlumﬁalti ﬂ gg of _t'hese. parti cul ar,
acid andP"E8V{s EhEYLIBRERYL pP’é‘FBViL@akY#he (élédi\)fé)ﬁ’é‘l%&rl%‘%’ﬂﬁl@ué@ﬁd
pol yner PpAefylcan bapptbglcedoty, cOpohiNBILkehid @rﬂiﬂ@o%htﬁeﬁﬁﬁgl pi on

conprisipg 38 @Pﬂgﬁragbr\({g ng e a&?enrsatc_:lyé e uni Lr lg (SE’ gddli?lon
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 grdups 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




nmononer (c) nentioned |ater herein) and a nononer giving the constituent
unit (1V) (e.g. the nonomer (d) mentioned |ater herein) SWdHarh@O8ener
conposition may further conprise a nononer giving the constituent unit (V)
(e.g. the nonomer (e) nentioned later herein). As for the proportions of
the respective constituent units constituting the above polycarboxylic
acid polyner (A-2), the constituent unit (IIl)/.constituent.unit 30 March
2006 43 (1V) /constituent unit (V) is PPeferably 1 to 99/.99 to 1/0 to 50
on wei ght basis. The. constltuent unit (111)/ constituent unit (IV)

/ const it ugRt-4Yiet (V) is nmore preferably 50 to 99/50 to 1/0 to 49, stil
nore preferably 60 to 95/40 to 5/0 to 30, nost preferably 70 to 95/.30 to
5/0 to 10. :The %@tﬁheomom¢mﬁbohsilG@Emnguthsabeb)pons¢oh99ntuanﬁtun|t
(I'Vv) and ¢p tthgggtmg ibe ( 10 ht The above
polycarbog ??c a o? n%rM%%E§OEggn gé%og¥€e %%f Cﬁéam%YE%au5|ng 2 to
300- ol es? b ea@é@%ﬁg %?réﬁedafk9meﬁ@e§kﬂG§F§}1F0a§ddrt@robonleact|ng an

al koxypolacaidxydaen@ Q:btfﬁ‘_!a'a&\icﬂhdélﬂyél!&ﬁﬁgﬁ T8kakaBYBREr pehquaddi Lhgn of 2 to

300 th, bt d | t
corrp\rN: Si ngg%n’y{?ré%‘?h?rgltlgrgo%ﬂ%%o?POé%gglrlLéggw;angggﬁéchgg%ﬁ:Sln |

al C(ﬁhf)l : f;lrcétbhwh %Mamdlmlkﬁlmé hglyaobyt 6Btb1ﬁbd05y2add1t1012l v (
et hy t ; n onstituent - unit e.

t he nononer aertgz; % klﬁ szltlera%n%reor%inﬁg ng E;Er’rler lﬁg’@@r% formul a (9)
the aver €S Cqm;'ﬂ?érlrtﬁdf tldi @ i ocldn antaxyal kytknes grettp(s)li s a

nunber - efthddg 360 pr ef tp.
preferably 10 to 30 dﬁbl ngfgﬁ%$£ eragﬁaa%%tfﬁ gb P:Q%gﬂlldUIarly
pref er ablcgjllté’glotlo 206 hﬂJrelnG‘r‘FB@n e HOh akedmsl i nlRpoy} silsradtadrably 1 to

22, rmreqaﬂt@fleraaldqho]l t @ tEBrylstdldorare eptf@f er&@a/tdrétﬁédt%llﬁ!{ait*l%
preferablch%O artlcul ri efer 1 to 5, nopst referably 1to 3.
Fur t her mor 6, htheS 0 alnl tgyn %Cﬁyﬁitéml‘ss' Y aé'p
prefer abla\}cﬂ?hpd 4merm|aélp'dehdmblql 1dr@t3a aridsohigr tdlmylarall)co}mrce_f erably,
is the SEEHCtU%QldQH%lé a@QU%L%s Yontaining 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 alkoxypolyélkylene } |
glyéols corre5ponding to the cases where R is a
“hydrocarbon group in géneral fofﬁula {7), wlth_
(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- butoxypolyethYIene glycol
mono(meth)acrylate, 2-methyl-1- propoxypolyethylene alycol
~mono (meth)acrylate, 2—methyl 2- propoxypolyethylene glycol
mono(meth)acrylate, 1- pentyloxypolyethylene glycol
3 mono (meth}acrylate, 1—hexyloxypolyé£hylehe glycol




-C (CGHB) 2- . The nunber of carbon atons of the oxyal kyl en roup R190 in
the above general fornula (9), which is 2 to 18, is preféHH%WV 200% g,
nore preferably 2 to 4. In cases where the constituent unit (I11)
conprises a single species, the oxyal kylene groups preferably conprises an
oxyet hyl ene 30 March 2006 44 group so that a bal ance between
hydrophilicity:and hydrophobicity.-my be secured; nore preferably
oxyet hyl ene groups account for-not |edd than 50 mol e per cent,

.particularly preferably not | ess than 60 nole percent.. As the nononer (d)

giving th i ent it (I re resented by the above general formula
(10), theﬁogﬁg 5& !%HF’ Urvedturégned Horsdar boxyl i ¢ aci d

- nononer@oagdmeah)acmwﬂa¢eamhiodﬁyﬂﬁxygdﬂ ﬁ%?ﬂéd@“&lj&dﬂ(ﬁnc acid, or
rotal | SR AR oL Ksel., g WS L Led dicaroy T
fumaric a@PHO(@ﬁthWE$§Nla£ﬁnDnwmmhﬂmkaxnpmiye&h@ae@b f1gge.]1 Furt hernore,
anhydr | degogb (hBeAFaEad1ake0 BAHSAd, Jo% %ﬁ%ﬁ%@hﬁggwﬁg%ﬁm@nhydri de, .

i taconi ¢ anhy de and cItraconi ¢ “an rrde d. Those
unsaturai%%nﬁéﬁ%Ea?B@?yﬂﬁéeacCétyl@d#@mwpglwathwheah B2ycoR22 and R23 are

the sanme.mono thbfBs 88ty1and, eeﬁaak§1%1&$§&Bgﬁ9eﬂhgﬂbﬂﬁ glgEFEy' group are.
preferabuéwasgﬂﬁéﬁf g yf ﬁe’and |2 grtlcu ar . i C ic acid, naleic
acid, mal TobYiahe, BRppexgpolesbyheaepadyepabl y used. The -
nmononer n@ngﬂmem@)aﬁeYb@ﬂeI|ﬁueﬂylmethoky%olyebhyheﬁé”g@9c5§ed in the
Dy eafind B LSS L QoL By oh Sp PR P VLt e e iohbr “ronomer s
For exanﬁﬂQQO(Wﬁihkﬂ¢mmﬁm@enag—@éhybphem@eﬁpo}?éﬁhﬁ$éﬁéSgaydoﬁlesters of
 acon 6 e e B b e SRRy BBt bl o 4 car bon
atons: hAPUMYLY a6y 1t e dést%?ts@ewmsmwm@wemmley@hm ds as
ment i oneéehoatooine i v A Nes, S B Rk o d By S PRERON, AJQSE: hal | esters
and d'eshﬁy%(meth)acrylate, dodecylphenoxypolyethylene glycol
mono(meth)acrylate, phenylphenoxypolyethylene glycol
mono(meth)acrylate, naphthoxypolyethylene glycol
mono(meth}acrylate,.esterlflcatlon products derlved from o
(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-
.propoxypolypropylene glycol meno(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




of al kyl (poly)al kyl ene glycols derived fromsuch al cohols or am nes as
ment i oned above by addition of 1 to 500 moles of an al kyl¥hdashi2ges s)
containing 2 to 18 carbon atons w th such unsaturated dicarboxylic acids
as nmentioned 30 March 2006 45 above; half esters and diesters of such
unsaturated dicarboxylic acids as nentioned above with glycols containing
2 to 18 carbon atons or polyal kyl ene gI col s .derived’frOHISuch gl ycaol s
(rmol ar nunber of addition: 2 to: 300) I.f ami des. derived from nal eanic
acid and glycols . containing 2.to 18 carbon atons or polyalkylene glycols

derived fﬂ@ welthg! I |

(po: §) Al kylene |£g gl?nt(gﬁ)e??royl Bred e%fhﬂ%g‘ls pt%:lly I?;&IIYlﬁé’e I%}é’c‘ﬂOl

di (neth)a gﬁgt §BGF I§ﬁ§°§WP@éWet@w@@@EhP@dmhmeéenpobﬁgmnpyIene

| ycol di fimablijathybatreland, b s ne glyco
.gizneth)a@& Fg?gmoylfﬁg ona?pg M%@k?g%@ FggﬁgﬂCh§§g§¥%B§§H%h% i

di (et h) a§ é hyIaSFb’rl b&ne PFPP%ﬁfﬁyé&ﬁyhatlenand .
tr|nethyIBD@praMéede(géybbacmyhaqﬁeth(Q@kylgtgylQne gl ycoi dinal eates such
as triet I e and | ene I col di nal-eate.
UﬁsatLra?%gggﬁx?%%?ggthygéﬂg FOP¥ FE E%ﬁ?é ng(mEthBacrylater
(met h. )aI?yP’s"&H"P%ﬁ%‘?bYQWW%@h? mlybmkybeﬂnglghyéonate 3-

met h) acrighx te drox ro Isulfonate
et by o “@?ﬂ"’y‘*‘éﬁﬁi’ﬂ@r oby ‘?‘lé‘%‘@%ﬁ%‘%ﬂ K46 8o YL SEYPLORY!
3- (et h) & i%#%ﬁ 6@? g%@ sy 1-durtiotenizoat me pblybmﬁylene

acryl oxyb;ﬂtw:tcsulnidmratreeth)(m@@@é vyl amanstdyi ﬁﬁg@ﬂg&fggﬂmgmt h)

o R o0 SR L SR o ettt al
di val ent Sl’m%t%ﬂes anirtini (e endiongan Gciallae salds ofcdhiese p ARatl at Ed
rongcarbotiece G, ity aa BAr Wy s eelie A and crotonic
unsaturaf%ﬂ‘%%ﬁ%b&F@d%ﬂﬁﬁ:Qﬁ%dﬁihmﬂMien@I©mmmesadmuoﬁsnamm 1to 4 carbon
at ons, suaietag areihyle adTRt, h)e%%@fjl%tl%atﬁb?lybr(cﬁﬁt&) agégl%ted r%?apyl |
(nEth)aCE%J%&§ alcohol ethylene ox1de/propylene oxide or ethylene

ox1de/butylene oxide adducts and - (meth)acryllc ac1d 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, (meth)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 7
- 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) Ie.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




.glycidyl (meth)acrylate, nethyl crotonate, ethyl crotonate .and propyl
crotonate; anides 6 f unsaturated nonocarboxylic 30 March 3#0¥erchd08ei ds
with am nes containing 1 to 30 carbon atons, such as

met hyl (net h)acryl am de; vinyl aromatic conpounds such as styrene,

g- met hyl styrene, vinyltoluene and p-nethyl styrene; al kanedi ol _

mono( et h).acryl ates such as 1, 4-butanedi.-6I' mono (nmeth) acrylate, :

1, 5- pent anedi ol nDno(neth)acrylate andF31J64hexanedLoL nmono( net h) acryl at e;
di enes such as butadi ene; isoprene, 2-nethyl-|13-butadi ene and - .
2-chl or o- 1193 /eBHLAE] i t-wrat ed am . ch as cryl a.mde,
(et h) acgél %{ e e e YD) R PRrE N de g T 1/

-di met hyl (gt 9a€?yW§hﬁH§;b@%%%tuﬂ§véd3@W%hiﬁesnsuuhias(Itﬁbfh)acrylonitriIe

and (x-chtoneBetybotiihit! erviJeah st fLedneshans S(gggtiﬁgfmwemt ﬁfggf;ﬁafgd

vinyl propipnate: upsatur am nes such. as .am.
met hyl ami g%f%&}"f‘b%%e?ﬁ)%\%r%/g%, €0 o &t k91 48 n6&ERY mpRet Ryedeyhhle,
dimet hy| a0 nopr 8pY40 (bt SY@cty| 30 £.méls bupybaaLaBeyNyb. col B5YEY geryl ate and
vi nyl pyri ; i nyl, aronpatic nmpounds such as™ divinyl benzene; -
cyanuratégkgﬁ%_qu't%%§IﬁéFaéygﬁﬁiﬁﬁxgoﬁﬁq%ﬁu%ﬁﬁnﬂﬁﬁﬁﬁ tehH as (neth)ally
al cohol amngfiiiaient uriitet iYaldnd eietritwasat undt edvani sotsompeynds such
as di metghyl add 2t Wlwdygt h) acryl ate; vinyl ethers or allyl . ethers such
as met hoxypol yet hyl ene gl ycol nonovi nyl ether, .polyethylene glycol"
nonovi nyl . et her hér@bgey poilyeamosyd iqlaaisl pohofert B-at ) ytaretdlero and
pol yet hylenermaiceld bprazehl) 2l @5'3@;(11%01@) o&@@‘féi%#%até es§ such as

ol ydi e

D hopr BN IR AOTea Eoactd, taul vt AT oRanes bi 5
(propyla@hﬁmnypgdmbdk@dkdh;gpgbwdﬂm&t%ybﬂ|d¥@¥ﬁ§éﬂﬁblar number qf
b byl 3 oo B8t R PRl BELESE SRAAISS. Dot hacr yl ate)
pol ydi mefRyPsiyFeXardnhi 8- fpnprepy opoadijlomt eomnd.sing an . .
pol ydi meuyksuirgxaneaditsnbl; PEARY! a3 2781 a%rlﬂo'g%o;‘l),; lé%%%]t’ﬂ]ryg;ed phosphat e
R VIS S A A e R A S A R AU AR A
ald : ‘ thy buten~1-0l or 2
methyl-3-bufene-2-01, and a‘monomef'giﬁing the constituent
‘unit (IV) (e.g. the monomer (d) mentioned later héfein)!
~ In the above_ggﬁeral'formula'(9), the avéfage ﬁoiar
number b of addition of an Qxyélkylene gfoup(s) is a'number
of 2 to 300 but is preferably a numbef of 5 to 300, more |
preferably 10 to 300, still more preferably 20 to 300,
pgrticglarly pﬁeferably 25 to 200. Tﬁe number of carbon
‘atoms in R?® is preferably 1 to 22, more préférably 1 to 18,
still more preferably 1 to 12, further preferably 1 to 6,
particularly preferably 1 to 5,'most'preferably i'to 3.
_ 'Furthe;mofe, the number of carbon atoms in R'™ is 1 to.5,
but is preferably 1 to 4, more preferably 1 to.3 énd,
- particularly preferably, is the stfucture —CH,—, “(CHﬂz— or
| —C(CHs) o - | | | |
The number of‘cérbon atoms of the oxyalkyiene Qroup
R0 in the above general formula (9), which is 2 to 18, is
preferably 2 to 8, more preferably 2 to 4. In cases where
_ the constituent unit (III) comprises a single species, the

‘oxyalkylene groups preferably comprises an oxyethylene




30 March 2006 47 phosphate.. Conpounds derived, by addition of a specific
amount of an al kyl ene oxide(s), from polyani depol yani nes ptidarcd@006 r om
condensati on products, prepared in turn from polyal kyl enepol yam nes such
as. diethylenetriamne, triethylenetetramne, tetraethyl enepentam ne,

pent aet hyl enehexam ne, diprop.ylenetriamne, tripropylenetetram ne and

t et rapr opyl enepentani ne and di basi ¢ -aci ds such as mal oni ¢ acid, -succinic
acid, fumaric acid, maleic-acid, aze-f4ic acid or sebacic acid or
esterification products obtained fromsuch dibasic acids and alcohols

Conta'n'n@réubosgotﬁﬁﬁbQ”bﬁﬁQH&eobet%%%geﬂ?ﬁ%n aJHTOd%ﬁ;S§ﬁ£Oh]SUCh-dibaSiC

aci ds and_ al cohol s containing 1 jecting to
further |h¥ghaeheRirshy mﬁysb@cﬁﬁpérﬁﬁepmpteopgeﬁmmﬂbl@nemh%aﬁﬁyﬂhaDEsaC|d

or an estgfbﬁpgaébeauEEOdaﬁt nBEO%QEPEH)aﬁC@é' C?@rc@ ¢ an al cohol
contalnlag?l to. ar bon _at ops; . or %ne acryléate, allyl

gl yci dyl hEtey aﬁleREeEﬁgéP&YaPQH 18§§x¥hé6nﬁ§uW@lenpﬁﬁ©§%ﬂLcontalnlng
cationi c nononeAs, tﬁéﬂmoﬁdﬁ@ﬁ|ﬁdPO@ﬂ@ﬂﬁ@ttH@ BHAdHeESHer 1ned Q&Qm

conpounds ing,fro ddition of an | 'ene oxi suc

et hyl ene okﬁ%%ééﬁt pH%%3%§ %%Y%ege?%r%ﬁ S%FWVéahiapbge%heaﬁoWﬁdfb&

pol yal ky et ivmed, steh axammdqeth$£n@raté@ ﬁéno@@kh@k?ﬂ!bea@hﬂlne and
(et h) acrydh Gmacd dmﬂ;‘haél‘s %ﬂéc 18N PRI d%%:%%#%% f5t %gcryl i.c acid and

an al cohol contain carbon ato d epoxy .
conmpound GHREPTHSC fGid dyar (Iiitﬁeitml),aoaiwcmmlmraradil yhingl ygltdybfethese; For
‘obt ai ni n&d&&lt@é&iﬁ@:ﬁ@d%&&ﬂd)&fiﬂf'afi:ﬂ?lré(&%meé@ éﬂcl?rafg Ainf?r%elct:he

-nononer ﬁp_FﬁSI tion mentl oned above iIs po y rized usin ynerl zation
initiat ora BRSNS Afihn Fdit aserday rd e o%ndlfpmm@lcrraawed ofpr

pol yner i zedtiadn lamn@rsiohy eitid Gimikid ksalte) WEMiH & ON Fuf@he ddsiance. The
Fﬁgygggiﬁﬁ%ggﬁ,bgﬁhggp ent can gﬁ-ca%%!Z%NEOUtE%% %nggazshﬁgﬁgggg or by
anhydride, 1tacon1c anhydride and citraconic anhydrlde may
: be mentloned Those unsaturated monocarboxyllc acid
'monomers in, which R*, R* and Rﬂ are the same or. dlfferént-
_ 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 .
_Fpr example, the following may be mentioned:
~ Half esters and diestérs 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



the solvent to be used on that occasion, there maybe , nentioned one or two
or nore species of water; |ower alcohols such as nethyl aA0¥prsh 2 Qﬁhyl

al cohol and 2- propanol; aromatic or aliphatic hydrocarbons such as
benzene, toluene, xylene, cycl ohexane and n-hexane; ester conpounds such
as ethyl acetate; ketone conpounds such. as .acetone and nethyl ethyl
ketone; and so forth. In view of - the solublllty of .the starting nononer
and of the product polycarboxylic aci 85pol ymer (A-1) or (A-2) and in view
of the ease of handling in using the polycarboxyllc acid . polynmer (A:1) or

(A-2), at  heast S I d fron1 rou on5|st|ng of wat er
and Iomeraa g%hoﬁgqgo%?gfgﬁné%di%t% eggrgbnsgf%hél ably used. In
that casedicagbrylylarccekdds @ﬁhwbn$u©ohdla@ndeprtbp@ﬂgboaee particul arly

ef fecti vecapeagnt Ag bOW%r1%|E%QPB§ %%B %'B'ngoﬁé Hgﬁbeﬁ%rgﬁgcar%oxyllc acid

cases where the p 'ymeri zation ucin ve p
pol yner (ﬂ?f}VS €rop) surh gavepédd (m@&ﬁrlﬁuaheaqgéoaddlﬁednun? §o
wat er - sol Bbbe, polynerlzatlon initiator, such as amonium-or alkali metal

persul fate or ﬁ¥g£ogen xide, is referabl uséd as a polynerization
initiator. Int PeoiBedr fren cﬁaé§a§bﬂlﬁﬁ%dhﬁﬂﬁo@%hcghﬁflte
‘Mohr' s sattntascondi 2 a0|ﬂs(satbenoatoﬁ@ngalpbeyama 1bﬁeu§§gc§pgb|nedly I n

| t
ﬁ?&%tg?b‘%ﬁh‘t"g& OB PREREBLL 0L D e B @g“f%?rc%ﬁp et 2kt one
conpound 330 lhe(B@ivbﬂlkYbE@er@kydels@thmesh)@engbqte@eswmmdesor | aur oyl
ber ox! de: 2 duiy AL A1 (8o BN (mden £ gfabé(df&?&i%ré e 20201 conpound

such as FbISISObU ronitri t ance das the
polyneriigf Ry %ﬁerIEP%Y@%PR%%@ﬁe|q1Y@p%ﬂ@&)m%kﬁbﬁQﬂEiQEﬁLﬁmda

pronot er gwﬂypﬁtﬁynéﬁargaﬁgmpogmm_)§¥w@yngggﬁﬂ.égjherﬁnre in cases
where a w@%F %tcohol ‘Vﬁé¥0|ven |s use %? appraqpriate
pol ymeri zat i on IN%I%i%ﬁ oﬂxgéf Ik i B FHi AT Rt e M R2006 49~
pr onot er fegrebiathid lordichwe the sefeict teg, firomertnng Idageane/ar i.ous ones
”Ent'0ne%ﬁ%%ﬁ@%hfgg%ﬂﬁgﬁ@ngﬂ&fgﬂfHEéﬁvlolpropane dl(meth)acrylate,
' (poly)alkylene glycol dlmaleates such as trlethylene glycol
dlmaleate and polyethylene glycol dlmaleate

Unsaturated sulfonlc ac1ds such as v1nylsulfonate,
(meth)allylsulfonate 2- (meth)acryloxyethylsulfonate, 3-
(meth)acryloxypropylsulfonate, 3- (meth)acryloxy 2~ |
_hydroxyppopylsulfqnate, (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)ecrylate, ethyl (meth)acrylate, propyl (wmeth)acrylate,

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




appropriately be selected. according to the solvent and/or nerization
Initiator enployed. Cenerally, however, the polynerlzatloﬂ)ﬁ@“%éwpﬁed out
at 0 to 120C, preferably 30 to 100C, nore preferably 50 to 95C. When the
pol ymeri zation of bulk polymerization, it is is carried out in the manner
general ly conducted at 50 to 200C using, as the polynerization initiator,
such as, benzoyl peroxide.or |auroyl pef@xi-de; hydroperoxide such as -cumene
hydr oper oxi' - conpound such as. azobi si sobutyronitrile, For adjusting the

nol ecul ar ~ pol ycar boxylic acid pol-ymer (A-1) a peroxide.  a an azo and the
like. weigdftddfwitle pnodestcontafnddy, latohaion darranaf eftagentsuchuglh as
hypophos o] a thiol can, be.used in
conblnatr}{l)}%£ hgﬁf%ﬁ)égf%ﬁ'ﬁfa%fa% §gf é%%n?tES SEROMGSH SRt 8Sccasion is
r epr esentE A heX gopkhal stvreme a HELRBOoEyehehenel p-R30hydpitesents an

al kyl grmmmnlﬂi&é&@ét@w&?ﬂté‘éo chEasrﬁp[zlg%% S48 97 oup - OH

-000M - ?@ﬂ represents a hydrogen & a nonoval ent netal ,
a di val-eft°™ %ﬁh}%ﬁF rEﬁEﬁ%#e%}ﬁioﬂ@ﬁaﬂ@@t@ﬁg@mwdaa&1aad- group,
R31 repr dsetheeame iyl mﬁﬁbﬂhé%ﬂﬁ ngtd; tQidHesCaLRAN @tBHEaQEQnQ

represen t eger r- an i ncl udes, for exa

mer capt oe%h} e t%ﬁ%ﬁ%& # q‘h‘? F SRR R atr ElhIQrﬁ’eﬂggﬁt opr opi oni ¢

aci d, 3-hwéﬁﬁhﬁm@punnsnﬁur&ﬂﬂdiamﬂdenmsu@ha@$d(m@ﬁhyhck9iﬁﬂi&§0|ate band
octyl 3- 1y t - [ e .specie e_may be
used. Itrrﬁle%ma 3@ \?Zﬁl‘léng]sgd%s g‘?l C%]gg E%ﬁFXia%ﬁiﬁh?nng'tlﬂe
-poIycarb@*?ﬁﬁ@yédmﬁt@dﬁﬂﬁmiammdqn HMdeﬂﬁBt&d)¢mmnﬁdennsmam fé ghly capabl e
of chai n (nbranskeyloniehiae Gl B PR gAcifhdor a salt  thereof),

as. the nonome
&nga urated esters such as vinyl' acetate and v1nyl

' proplonate, unsaturated amines such as amlnoethyl
(meth)acrylate, methylamincethyl (meth}acrylate,
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— (I-

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 .




Wi |l e the above-nenti oned- pol ycarboxylic acid polynmer (A1 8@'2) may
be used as such, it is preferable, in 30 March 2006 50 cas

solubility in water is insufficient, to use it in the form-of a polyner
salt obtained by further neutralization with an al kaline substance, for
exanpl e such an inorganic material as the hydroxide, chloride or
carbonate of a nonoval ént or di'val ent netal; ammonia; or a protonated
organic ami ne (preferably a nDnovaIent4ﬁetaI hydr oxi-de such as sodi um
hydr oxi de or potassi um hydroxide), so that the solubility in water nmay be

i mproved gggséﬂgtepolyner may be handled in the formof an organi'¢ solvent-
free aqueous nedi um sol uti on. The abeve pol ycarboxylic acid pol ymer (A-1)
or (A-2) adeqUa?BP9uUREs detnkVelit hveaddé tioheol ar syeicdift cobmolonr

exanpl e, &£099 1p fe y. 5, 0,000, = nore pref efabl y
10; 000 t o_300, oook% é‘gg‘gxﬁgg"ééﬁg’e | nE?Q!n ﬁg’lg’fg‘%ld%qu YRNERE gryeared
equi val ert - Y% ﬂ%?%?ﬂ?%%ﬁo%ypﬁ%ﬁucbérnﬁﬁ?péﬁedhﬂOnﬁuagriphm (hereinafter

referred rﬁ@lp@lk @%ﬁol%ﬁfhé@%%@hg&& aYREAYeenHRLeGHAL Wei ght " is |ess
revent mat eri al” segregation nmay decrease. Wen

t han 5, 039 bi I
it exceeds %bﬁf %’pe‘?%?ﬁ@et]élﬂﬁpﬁyeﬁﬁ?maéér ease: (Wi ght average
nDIeculam@mﬁqﬁthy&ﬁﬁﬂh@ﬂ&mﬂnexnuhpr@wﬁlené@pa&giHg, Waters LCML Detector:

Wat ers mgel,, 4 ref ctlve index detector Analyzing
sof t war e: te%gﬁéﬁﬁﬁgﬁﬁaﬁfﬂ? et %?ﬁ%ﬁ¥fe%ﬁ%eﬁtﬁﬁh?et%nﬂe used is
prepar ed q:}}aacﬁléﬁscﬁqﬂldfﬂg suEL gy ntaflcsrom unec bd et alhecimidﬂyzﬁidiﬁdiﬁ‘ fil&ri@l xture

of 10, 99% 4 Rf atsr- and £, QAL onj.t urt her adjusting
the pHto gﬁ.ﬁgth aci%oc%)aqueougﬂl(Bc #Héﬁré% %éﬁ& V%rOX|de El uent flow

rate: 0.8&S it S 1oBmP Toshsd a it i et imfmrﬁucfﬂ'diﬂslm@ﬁs‘skgetl@ard Col umm
SWKL + Gé&ﬂOS\BKbhbls@Qﬁ&@Mhnij @GP MK tdal it ances: o

Pol yet hy| %ﬂ%e% %%lons %%H%%ts from such dlbaSlC acids and alcohols
contalnlng 1 to 20 carbon atoms,rby subjectlng to further
: 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'polyethyleheimine or
polyprepyleneimine,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 methed or by the eontinuous method. As




30 March 2006 51 wei ght average nol ecul ar weight (Msy): 272,500, 219, 300,
85, 000, 46, 000, 24,000, 12,600, 4,250, 7,100, 1,47.0 The HhMarch 28609 xt ur e
of the present invention nmay further contain, in addition to the
constituents nentioned above, one or nore of such additives as _
conventional cenent dispersants, water-soluble polyners, air-entraining
agents, cenent ‘wetting agents, expansive additives, waterproof agents,
retarders, quick setting agents, wat eré®ol ubl e, pol yrmer s, t.hi.ckeni ng
agents, flocculants drying shrinkage reducing agents,. reinforcing’ agents

and accel enat 86Sven¥ £HOBE &QédCSHEEBaEdB‘%BHE nof ¢ BE%?EFQESPE@ | nventi on
r en

bei ng restr{ai:t ed in any ‘way. The cement. adm Xtufe o i-nvention
_can be -.T%% Eeﬁno%ﬁn?§tEV% ?H W@Fﬁoﬁ@eﬁyaﬁagflwaSertlmgwenterlals

namel y ceairbmnogspewma@@l rhétkl@hyéi:[@&hbﬁ SELLYPOafBLREL LRy o2 COMent
1.on

conp05|t|6¥1 ISIQ%&% ement adm-xture Inven cenent and
water is exd%?? ht FHODRYES - 9% PEPtb%p%E¢¥90%h@0@%rﬁ@@hl&Sy gi ves
hardenedlmﬂmxﬁmﬁs exbedtentxylidns) repgl dhershdusgdihityx230d gap.stably
mai ntai n 4 e greunt, s {%]e ntralned mnth%ut al | owi ng |ncreases In the

e

amount of air even ke il ?F?@PrﬁQWRﬁERQﬁ Fech hes
product i Gif:e e arehwmthadnpeddivd dretoonst i dnd eso aforfthi t ham aspeetorof the

presentinenidaih: A SPIRNILOTROSILIAN RAIELS| N0y 3 Lerent, adp xf ur e

cenent and wat er dgercentage [Cr easd fof air
- ent r ai nedAMEATLRX Y LtL B8 D ovased ndld mot (A~eor eartdna:m KOI0% reet ative to

an initi ahearmoiset oFf ﬁamallﬂﬁt&@!%%Qd PR A dﬁﬁﬁbﬁy cyeislnce It can
air to ive h AEne products

stably |n aln(éh ano H%a§ntralne A
excel | en n “Str gﬂh an ? abiiti thpasity one spiecd@st gelesded fromses wher e
t he addlﬁh@ngabuanceﬁsagemhglefe&&eﬁkl&hdtQow@QpQ1thBl%h%on&%ﬁ%ﬁnbhaw
ot ng ¢ Fanspar AT OB, S PHCcaR PROSOEBHUMN bl t orSol Vel t Fespr obl em o
i ncr ease™eRhYinhalgabaht sthiilr aénphailnedd Suphopenent agenposi tion 30 Mar ch
2006 52 particularly effective 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-




constitutes a further aspect of the present invention. PreferabEﬁ t he
above percentage of increase in the amount of air. entraid{dd Q@ nor e
than 100% nore preferably not nore than 80% still nore preferably not
nore than 60% . Fur et, the percentage of increase in the amount of air
entrained after 15 mnutes of kneading is preferably within the above
range: |In the above cenent conp05|t|on49the cement admi xture® preferably
conpri ses the above water-sol uble polynher (A) and/or- a conpound or’

pol yner having- anti f oam ng propertles Preferably, the conpound or:polymer

havi ng anprbmahengcomboﬁat&bﬁscﬁﬁ”Bél%%ieb@%da?Qhﬁ.%ﬁ&ﬁkﬁ%%%s%gnpognd (A
adm xt ur e

and/or th nti oned,ant am ng agent

conpri ses ?gggggo eﬁeﬂ??%ﬁgaeﬂaﬁnggold%W% p tzppjonscaml | "as the

conmpound QPPr@mdiotelhebabsaEecﬁeata@ﬂ@ddaﬂbl fearhRg s89%8ht- %ﬁg/okt becomes
t hat t he above-nenti one

easy topr c '0”5 3
y 1op ﬁgf&f%ﬁ%ﬁ?ﬁ?%% ﬁgeg Bove g@h? ge HNGTRt bhsehPWeTeE, aflbaint  of

requi r ement
air entraP%bﬂm%%§2¢k&@@11Sf¢ed;1e@eoetf&tt8 ob Lhe°cprpsenrbrhBY§NEHoN are

t hus fU'|ﬁbFK@ER@GQmJE£q5fEfé¥Eb€ﬂb §§q%nd$f the above water-sol ubl e

pol ymer (A) as wel conp br the above antifoam ng.agent
(B)" are the sdtemd ft%dwmﬁh@@mhersemmm@d mmtcmashmm@@od

qual ity aff bk Holosused: d10ion TrOVEs ths, %&?ﬂ‘bé@ 4 SLANEE:
t %& agent

preferre t.he ‘abov ene conp05|t|on er con ai-ns-an

In this gzao'tsd(;:Eg Ve In &7 etm? é@p}éﬁ't eldFRfdan iigh §intwed airpdrowaige ol onged

time of krveddiawy biemzilyd preatdideonnit Nefigefy1 pamBlyashen kneading is
osition, the above

.conti nue S at i-on._of the enent conp
oA o 305 RO S1% PRI Cai Wé’e&r‘?dﬂfﬂe'of"%ﬂfn &% ai ned to give

cement conp05|t|on ‘can - st abl
hardened‘%ﬂ%&?ﬁ@ﬁsSé%beﬁbe@EObnsﬁse@uﬂamimmmhnamestanﬁB-Eﬁe medd as in

strengt h -and dpb b h e nt conposition, the
i ARl b1 h FREPRRLechak 1 TORLC oS TRG' ke Bg thar oh'-2006

foll owin
53 abovegﬁgeggﬁ Sy¥LoF ?ﬁéﬂe@@éymﬁrtﬂé-éhngﬁt 6%2&uraemmmamned
(Nbasureheahsﬂethadeﬁt peh@ﬁnhagﬁy@BphB%bﬁé%@uh”aEE%.q%R“%Fsalt

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— R3°—Eg {whereln R“
represents an alkyl group contalnlng 1 or 2 carbon atoms,uEzi
represents the group —OH, ~COOM, ~COOR™ or SChM 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 end g represents an integer of 1 .0r 2), and
includes, for example; mercaptoethahoi 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 '




-of air entrained) Mxer to be used: Dalton's universal mxer ("15AM
rr-Standard type, trademark); agitating bl ade ("Beater SCS(March2006
trademark) Mortar conposition (kg/nm8): As shown below in Table Table 1 Air
Water Cenent Sand w C S/C. 45 246 535 1419 46.0 2.65 L P L1 1 ~ i In the
above table, thecenent is ordinary portland cenent produced by Tai heiyo
Cement, -and the sand-isriver sand fromthe Ohi-gawa River (FMvalue 2.71).
VVC:lndlcates t he nunber. of - wei ght par?% of water .relative to - 100 parts by
wei ght of the cenent solids, and S/ Cindicates the nunber of weight: parts

of sand rghatkVv 100.p h cenent s The sa
namel y ceme%téls 23%193 8?3 @%gﬁb‘?i t\!}e&g o&"%%c%ntlasl H]nf‘?élé;l\ﬁdteé’rt’sd:l%gio
pol yner, AtféRnthentarmi A§ a pal presobalite opdlajimed nd fairtherst ance haV|ng

ant i f oanm ﬂQu@fQPEEétﬁen QiR LAY M xgonhai i %%t%n}é%t erfosro' q%lm% pO'SX‘ 3

subst ance_hayi n{g antifoam ng. properties an indra and
the eval udti th° gaﬂhﬂem%EEE%ﬂ}n@stﬁhguéﬁdfé§ﬂé@bl@élp@ﬂm@ OIAccordlng to

t he prese@&rb@N&ﬂél@ﬂ atm@n@%ﬁbéﬁﬂl@Poaivhﬁent'ﬁﬁtﬁﬁseahﬁohﬁg agpugt of air
solved b for mul ‘the_adm xturé so that percéntage of

entr ai nedﬁ) e S9 L ¥ ?tl nﬁ
i ncrease ?Iﬁe AroUh? AT € AP nen gHabtver MONAVALEBS BEtRAeading may
fall vmtrhYﬂx¢K&®@0weG@p@&|i@dﬁhmeﬁmﬁm@ﬂﬂﬂembenpbtahéiumahkarﬂkﬁa€§a'n'ng

('t r adenks ﬁﬁ%&%%%%fﬁ'@%ﬁ P A e A
Yamaso PIomasn dm W%@h@l@@uﬁbmquuaedoaganhe AElagEﬁ*c
free aqueous medium solution. .
The above polycarboxyllc acid polymer (Afl) or (A-2)-
: adequately has a welght average molecular welght of, for
-‘example, 5,000 to 1,000,000, preferably 5,000 to 500,000,
_ 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 ., | . _ l
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 +
'GBOOOSWXL + G2000SWXL
Standard substances: 'EolyethYlene glycol species,




Measurenent nethod (1) Cenent (1,605 g) is placed in a m xer, and dry

mxing is carried out for 30 seconds. (2) Water (691.5 gyuﬂﬂhﬂhﬂﬁﬂﬁg t he
cement . adm xture (the AE agent, when to be contained, being excluded)
(water and kneading is carried out for 30 (3) Sand (4,268 g) and 3.6.4 g of
agent (water alone ambunting to 5% ed anounting is added, seconds. water
cont ai ning the AE of the required- annug%),are added, and kneading'is
carried out for 120 seconds. (4) The nount- of air i's nmeasured using a
nmortar air .neter {product of Mruto Seisakusho; nortar. air meter C13S

(traderrard«éigla@daxtr@tégésmwéeﬁﬂeg afelgti%i gy 1. ab73me Rt - 29§é36br entrai ned

m nut &és ahd't afrount of air

P 5 furth k d
|(s)th(en) rég’s% ‘gé q’(ﬁ%' uér%{ ﬁéﬁ neangﬁpy oﬁea50ab8vé09ndér 479y, and this is

recorded as therteemmﬁerﬁf mﬁlx@@ié%ﬁeéhé%réséﬁt HvOh AU LSSy L) Kneadi ng.
The abovef he. anpunt of air entrained can be

cent incre
“cal cul at ed by Ptlﬁeca(%e antDr onlr{(?j§ i ?”P’} t% theocorpblitenprht Bempbaredon of
the pr esahovenvemte @ inp e ds@dmamﬂhl adaetiv@g §§”@@§1réﬂ1@£b1@e9ﬁt@érﬁlérﬁg*t he

cement e gl e dmenion, o bydtaul ¢ seLtng releri ol and

wat er, essary fur er contarni!

coarse ag@megdt etdigg adasyHet) s@mm)swﬂe adghieci féx, exainpt@sodiher eof, there
my be mepfdraned G dL58Te faapaarse i.00s, rtar,

concr etepé]{l pI ast r. Most r&guener al ¢ ﬁ)&erreﬁm%nﬁged&a cfqhmonﬁydr auI icC.
setting &ML i bk endage aand, coteRikanis ahdy e shiderpas ti ons

conpr|sereUubea@ta@bﬁteemmaidﬁﬁﬂdﬂdgfhéénﬂéﬁendﬂéeeﬂﬂeﬂéﬁdﬁ¥'0” cement

and wate articul ar restrl tionis- |rrpose on the cement SpeCI es to
be used. E“JEE(‘)’ uR%e néﬁtl lﬁ&d’é:eofo L itde dLaasd, ipoientdea edeat 30

Mar ch 20@65551cted in any way.
" _The cement admixture of the present invention can be
.used as an admlxture in varlous hydraulic settlng materlals,.
namely cement gypsum and llke 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 1ncresses 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




(ordinary, ,high-early=strength, ultra high-early-strength; noderate heat,
sul fate reS|st|ng and respective low al kali counterparts ﬁh@he@ﬂ$06varlous
ki nds of m xed cenment (portland blast-furnace slag cenent, portland
pozzolan cenent, portland fly-ash cenment), white portland cenent, high

al um na cenent, uI tra rapid hardening cenent (1 clinker rapid hardening

- cenment, 2- cllnker rapi d hardening cengpnt, magnesi um phosphat-e cement),
groutlng cement, oil- wellT cenent, |ow heat cenent (1 ow heat bl ast -furnace
slag cenent, portland fly ash- i xed | on- heat bl ast-furnace slag cenent,

hi gh bel ﬁtF%n%’éh’élh’éf}S @Iflﬁatlheghaspeengblﬁ cREEpELeseafenhvbasednsol i difying
agents, arge£EMIS CENER u3|n at | east one species of
nuni ci pal _refuse E?ﬁ??ﬁératlo% %8%8 §§§8mé5e1&5 8RS§| dHg&PFnerABRAL i on ash
as a raw‘?wétae]r? At emined uks heet past thannaoesslagref pyerashblgi nger ash,

o ke ambvo Miske 2, 43 57 M pELHL R PONSE o L) PRS) 0B, pover s anc

like fin ers sum_ may be added regates are
gravel , e%‘%%ﬁeé'ﬁ sf?f%%gwﬁﬁ?aﬁ ol HERBedgonim| tise - ammteorlagrand

recycl ed emmeteei a@g:reaga_tfemanmeg W Neeadihd Cfs BP0 IR 2 Clay
mat eri al §, 21 Jdals, high alumna -mterials, 17 carlb I?Zi
mat eri al s, grap |te erlals .chrone materials, chrone nagneS|te

mat eri al s, magﬂi@sithe ahbeei alemeatd ddldffbsfﬂtrl%l’lr eihd HUnANIRIALR o n the
cenent ¢ g@qgkgbq eb re nvent _ it water content in
each cub?c ? mbgﬁgganiﬁ' F%Hﬁgﬂﬁséﬁﬂdﬁmﬁhdpﬁater/cenent

ratio i s®h érFP@EP&PﬁyOFeﬁpﬁW@@edhaﬁumgemampmeamﬂmq paipRIrtGet ent  of
100 to. 185ekgkﬁﬁly; hEhé”EH ahacg e taq 800 kg/nB, and
£ %EBEI&%S%héﬁgg ré (r%é) "0r-e.  preferred

wat er / cepent. thé%{ 8 %

are unit vva?%lf toht ERTPri58s h??ébrégﬁﬁ@enlth@nadoanmpohnderfﬂm used.of 270
to 800 &u@AASr tine mlamemeﬂembnéat aﬁtﬁwaiwhehhbeﬁto ﬁ )LO Pndp-cndhus, a
wi de 1 anggm pf  GPIPOSH fppgs from/ean mxtures to ric nlxtures hean be
fornulated, and the conpositi o‘ﬁs PEe3BeREFeRed00BESE-EpfaBLRve in

produci P HYBRE sthkrag Iebhoast ehe ncehpotindihea) uahll/ 6€MeAL §BHLENt s high

as mell méhﬁiﬁﬂhdxﬁﬂtf¥damfhg agent (B), it becomes easy to prepare
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



whi ch the unit cenent content is not nore than 300 kg/ n3. The |evel of
addition of the cement admixture of the present invention3dMardh006ement
conposition of the present invention is not particularly restricted. In
cases where the cenent. adm xture is used in nortar or concrete in which
hydraulic cenent is used, the proportion is preferably 0.01 to 5.0% by

wei ght, nore preferably 0.02- to 2. 0@;3% wei ght, still nore preferably 0.05
to 1.0% by weight, relative to the ght of cenent and, thus, .the

admi xture is -added in an anount sufficient to attain such a proportion By

this additdes, pé’@éé%@({)@ ayor a6 5 £ fierptiﬁl@r%ncpuﬂgutgfdalgoéntgéﬁﬂghe the

unit watey _content c reduced, the stre I ncrease
durablllth??ﬁHQﬁHﬁP et RuTRATIAFRY obpPEeRRe $n| Blker ampunto. 01%
by meighuﬁfaiﬁnﬁﬁuﬁarﬁgdmerfornance characteristics ' may result. Even. when
the. adm xture used such_ hi nts as exceedi:n 0% by wei ght, the
effects are. aI?%%ﬁ? 32 “aftis Iy gE% Zﬁkuﬁﬁaeaﬁaécgﬁoﬁ¥% Hﬂé%ﬂ%antage may
rat her hererfitzndadd tm,ce:rmemtmmt largauzftltmﬁmm@@t(vmmrm$s al so
effectlvqga1(ﬁggaéﬁqr or secondary concrete- products, . concrete for

centri fugal ng, concrete for V|brat|ng conpacting, steam curing
concrete, shot ¥ogttaraserpesiltils (kodm’ Turﬂhﬁrshmmnthekewkmnd%ablennrtar or
concretewhich are required to have high fIU|d|ty, such- as
super pl asticized concrete; self-filling concrete,” and self- leveling
mat eri al.s.” The cenment conposition of the invention can be produced by a
nmet hod Oﬁahﬂ@dUCIng cement conp03|t|ons whi ch .conprises a step of adm xi ng

pr oduct ifon RRW et erW&t% TOn rhe-cement—adfri-xt-ure —~Avent i on,
cenent dllu dl?L et St ﬂﬁ%t O énfer et il E-Ae \_,\,n".qulf‘nry nc:ﬁf | so
asp Siaj i n\/gﬂ gn _'20 R/hﬁgh 2006 57

const i t tfes—a-prelerr&d-asp
In the above nethod of prodUC|ng t he cenent conp05|t|on the cenent

admi xture of the invention is . prepared and dissolved in mxing water

necessary: for the roducti o f the cenent conposition and the solution is
Y E thg above tab?e, the cement 1gpord1nary 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
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 .

'Accordlng 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




adm xed with cenent. Alternatively, the cenment adm xture of the
invention,. in the formof a powder, may be incorporated 3hMamh2986. in
cenment. Further, without preparing any cenment adm xture in advance, the
constituents of the cenment adm xture of the invention are dissolved
individually in mxing water necessary for the production of cenent
conpositions and the solution(s) is thg ‘admi xed with cement. In this
case, the above: water-sol ubl e polymer ~(A).nay be first adnixed with wat er,
foll ovved by admi xi ng with the above-mentioned cenent additive and/or the

above- igeked l&ntsulttchamlggusgdnas @het e aepmpt, additive and/or:

.anti foanM@g AgeRbLn By [ rst adm xed with water,. followed by adm xing
with the abO\?e wat gr-sSPEBP ynmer. (A). Furt herm)re t he above

wat er - sol 4ble pBERARE (h) Gﬁﬁdgi hes pXyakkyliang ankekoaghagaagent x9hgt he

|nvent| onlgaﬁabelbacgﬁ{g%g;:ego gggg ﬁg a separate powder form in cerrent
advagﬁe Thus,  in _the above et hod of produci ng the cenent -

corrp05| ti t%%t‘fﬂ:oé@%lhr% Jbrcantaindngothe heemespestiyetups ogugsi on raw
mat eri al szmra@sstpndsénoto agdi- ééﬁ){la_{ﬁg?EO%elh ?&%Bge{ig g‘?a{"ﬁ% restricted

provi ded- éf@& the ste a%én xing.al gen cenent
adni xt ur e“of: CtHEOTHh |5?1 t ot hele ’@?%’éh@@fﬂoﬁtﬁm?'amthaisra@ﬂsdj n such
proporti oiisdtkme?ldimgarﬂs ark bderole the sonsdiduents of - ~the cenent
- conpositi T] NGS Fig. 1 is a representation
of the rre@od of dilslﬁsggr?g a‘_ﬂ]og:ro%é_(%e . 1P U St st ng st BB on i n
carryi ng BIRMY olfAtify iaddme rmmtsrmgwttsr) 53% g;f 2;he$ raecgiﬁﬁﬁu GrlfRgsent ati on
of the raql@tddmfchl RRet ti rring time) 30:March
2006 58 ng t he anmount 3"?“%3@1 ntral nie&%%(e gre at?r b'%Fc‘g‘(ﬂ%ms) for the
nortars ;a)( par é4€ AUeRRfpPds a8 de wa@murempwgabl mnfxaamalles 12 and 13.
BEST MODRS UECR [GABRYIGNGo@Ulia e of MUSNHCMY cFNG ol 1010 X gﬁéﬁ
h es are,

illustrat nt vention-in furt ea|I ese “ex
hovever, (Ptyta%m%eaz‘j PR ltg‘tlﬁvésoireﬂ%d@@oﬁ@ (‘Eihet héllﬂirleéemﬂount of

air 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




i nvention. Unless otherw se specified, "part(s)" neans. art (s)
weight".. .-The "% in, the anmount of air neans "% by vol éﬁ@g"@6 in
ot her contexts reans "% by weight"” unless otherw se speC|f|ed. Pr oducti on
Exanple 1 A glass reaction. vessel equipped with a_thernoneter, stirrer,

- dropping funnel, nitrogen inlet tube and reflux condenser. was charged
with. 339.6 g of- water, the reaction essel was purged with nitrogen with
stirring, and the. charge was heated to 80C in a nitrogen. atnosphere.
Then, an aqueous i xed nonomer sol ution (503.5 g) prepared by.. Mxing up
333.6 ¢ Qér&ﬁhﬂ@%)’pﬁigﬁt—hake_@%sghﬁk‘aﬁ@th mpnerat hae;hyleéfray(m&\t@fe&@ehnbl ar

nunmber of dd| |o ne oxi.d acr c.acid, 100
ot opelefake Shedt, FULYRERS (XIS into) rudl s el talEl MO AaE’ Cren,
was addedodnbempsetQVEheﬁehﬁu;SVamdoéﬁ giabs arf mquedusem@mmtlon cont ai ni ng

4 6 9 OLﬁéHFFPAHH‘ bP&%E’X?ﬁkﬁE Lag, aﬁﬁ%gﬁgg% o% %E‘i"'a’iﬁhgké‘i Zo3alours. Then,

ure was mai ntarne t her eby drlve
the poI yereneubt | portbacdi 6hytoasborphetiton, whiier Bby‘téal)dp@IGylﬁEit (1)

accor di ng; g . aﬂgmmgeeémgﬂtwﬁltegt 2hped hArbBg: hgr BLAkofn @queous medi um
solution o po aving a melg average mol ecul ar wei ght of 23,
800. Prodaltiken E&%h%l%an%@l%ﬁrﬁﬁmQB 6 59Chipkassrepadt handerdBe| equi pped

WlthI a t&l@m@ﬂptﬂgneﬁumrpﬂiogl?ﬂatéf Jlsamelﬁewegseﬁtmg ebaeged Mlhf 150 g of
oct yl oxypo] ypr-opyl ene et hyl ene co r of
additi on” %4f %é%#QMel Pzﬁemﬁeg ig E ggﬂﬁgDFUBPagﬁdﬁi?gn of.
ethylenecemmmm ﬁbrtnihdi@ﬂyﬁaﬂm&mlxedahhydhede hhdsﬁ flugnete slag

- 1,8-dia c?@rh%%i?l OIP ol 194W§Ccf’£ﬁer?t)r(%%raaﬂg &g@t é?x‘ﬁ@ﬁf? heated to

60C. Then erat’ur e was t her nalnt |ne or -4 hours . to
drive théermiéfbdse,@t$w¢b‘émm@nag@nt@npa@@|@Wt@ergemé dcemant - -

eSter'f'ﬁ%ﬁd&&b&”ﬁ&“ﬁélﬂéJa@CPéﬁg%n&néOsﬁééléQVgﬁtﬁﬁwlcfﬁ99U§éf@ﬂaEX&”D'e 3
A gl ass J.rzsgfrgelzgantlvoenssfslh egrgcli pspgvgage Qagegtls{ugge X\Eglneratlon ash
as a raw 'materlal) and, further, blast-furnace slag, fly- _
.aéh, cinder ash, cliﬁker ash, huék'ash, silica'fumé; siliéa'
powdérs; limestone .powers and like finéipowders_or gypsum
may be added thereto. Usable as aggregates are gravel,
crushed stone, water grahulated iron-blast-furnace slag and
.tecyCled concrete éggregates and, furtﬁer, silica stone '
méterials, clay'méterials,rzircon materials, high @lumina
matérials, silicon carbide materials, 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 '7
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. More 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




charged with a tetrahydrofuran solution (25.2 Q) containinﬁ. 10@8
oct adecyl oxypol ypr opyl ene- pol yet hyl ene gl ycol (average @ of
addi ti on of propyl ene oxide: 30; average nolar nunber of addition of

et hyl ene oxide: 5), 0.12 g of sodium hydride, was then added, and the
mxture was stirred at roomtenperature for 1 hour with stirring

fol | owed by addition of a tetrahydrobéran-solution (12.5 g) containning 1.2
g of maleic-anhydride. The mixture was further stirfed at .roomtenperature
for 2 hours to drive. the esterification-reaction to conpl etion, The

tetrahy@idrativend® tH@SUR R (igh srirenath goeereke et Wirbshi totion, a

hal f esy@rif 'c‘é?ﬂfe'n(tn doradat i(@hRACHARA T Gad hreaﬂve@ﬁtﬁatwaﬁn obt ai ned.
Producti on Exanple 4 A glass reaction vessel e wpgth maé& gg?tgrrer was
i

char ged "R &beetipdly Frsraitaraiant i @t B g of

oct yl oxypol yprapyherelpelsy eidailides @iyatle (@zﬁmgednmkmrmmam@f
addi tion_of ggop ien .0xi de: 20; ave unbe% % addltlon of

ot hyl enBF8&e iPE G5 R o LT REE Qe dfLadtl, ne

m Xt ur e inasnstionr e@k natt rpeorhitceriperiat uress tfrgrc tledhourl nmictas est Mharr@g f ol | owed

by 30 Mapch %%%ﬁt qdtdrn 5f gFt Aol uran é&A&Pé@é‘ {d2niéh 9)

cont ai ni ng SUCCInIC an e i xture. urther stirred
at roonhvéwpéﬁapuﬂemﬁ@¢ ZSNMﬁQﬂd(ihﬂWRﬁ@HﬂﬁilQﬁn¥ﬁ|R#%§ﬁ#%ﬁﬂ¥fﬁmﬁlon to

conpl et ¢gns  Bheplelkalydr, ofiyan pfe_eeﬂa%q@r G G l{ed ofd wdﬂeﬁjﬁe,r wat er

substitufion and® neutral'ization, a half esterlflcatlon roduct
accordi A§lleonpke PreEREESE Ynds (obia ded® Bereimitng & ‘fﬁ)ltﬁrer (1) of
the inventi gaigned. orheehelrﬂ‘t esier ithueat it Qircmdbﬁil&fe( s taac(ee) ircenment

adnlxtUées% 8h8§ %%1 ngu%ﬁa %}atlve cenent agnl ture % wg
prepare t PSS H&rE &dT U Fabi%e BX oY 'War'en T Table d
addition, varlous favorable effects are produced for
example the unit water content can be reduced the strength
lncreased and the durablllty 1mproved, When the
formulatlng proportlon is lower than O 01%. by welght,:,"
‘1nsuff1c1ent performance characterlstlcs may result Even*r
when the. admlxture is used such hlgh amounts as exceedlng
5.0% by weight, the effects are already substantla;ly at
peak and an economic disadvantage may rather be entailed.
The cement admixture of the'present invention is also -
effectlve in concrete for secondary concrete products,
concrete for centrlfugal nelding, 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 concrete, self—filling concrete, and self-
:leveling"materials; _ ' '
'The'cement composition of the invention_can_be
hrodnced by a method of producing cement COmpositions'which
comprises a step of admixing production raw materials '
comprising the'cement admixture of the invention, cement
and water. Such method of producing the cément composition h
‘also constitutes a preferred aspect of the present '

~ invention.




E zY EE 0 0 0O O\ 0O O O r r 30 March 2006 62 Wile the 10%
aqueous medi um sol utions of the cenent admixtures (1) to 303YlasckPhed

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” adnixture prepargg in the above- Production Exanples
according to.the present i nventi-on . or the conparative. ~cenent adnixture,
and the flow val ue .and amount. of air were neasured. The materials used and
the nortar. fOfIrﬂiU|ta1Tel abovéeme tasdl olfl usdutdiheinte Qfedlem‘ry portland cenent

(1,590 ne a ate (4, 300 | and f t Ri
wat er (é:g%‘ l@éﬁ? RN IT t‘h’-”u%%i‘ia (rfgnm‘retrhelolnnvle%?yvgn Orver)

conpar apmje@amlmmdadinestdlwed a.nndmnactlerg W3ty )negmntswE ny nprarthAE.  agent
(" M cros (e C%Eﬂ%gllll_’(:tco (ﬁ?’@l.%lt j £} %LHCi q’ﬁ{es)sol% Li%Ed <Met hod

"gderRr
of . mort &f Otdélé:ttlo g prepari ar ‘conposi tion under the. above

condi ti adstlxcieimmtmla@ﬂ@ln)b mi &éﬁernatsaeéaeoﬁae gemayt admdrtdrem xer, an
aqueous g eyt %v%fnttl% SRECithie RPN a Pouldth CoBILAIM xture as
wei ghed was added, ‘and kneading . :
1ncorporated 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 waterfsoluble polymer
(B) may be first admixed with water, followed by adﬁixiﬁg
'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.
advaace  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 ef

the cement composition.

BRIEF DESCRIPTION OF THE DRAWINGS
_ Fig. 1 -is afrepresentation of the method of disposing
a homemixer 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)




was carried out for 30 seconds to give a cenent paste. The .m xer.was once
stopped fromrotating, and the kneading vessel was chargéﬁyMFFHQQQ er
containing the specified amunt of fine aggregate and the AE agent (in 90
seconds). The whole charge was further kneaded for 2 mnutes to give a
cenment conposition. The thus-obtained cenent conposition (nortar) was
subjected to the foll ow ng nDrtar'flo test. An iran-made hol 'ow cone’
(hereinafter referred to as "slunp ¢ e ') -having an upper end inside
dianeter of 5 cm a 'lower end inside diameter of 10 cmand a hei ght of 15

cm 30 Wraﬁﬂﬂﬂﬁ&&mMgc&ﬂ;c&h@rMé o] bLe was.filled to. the brim
4 o%ﬁ¢u+?|%g as desc? bed--in JIS A

with th SItIO The et hod:
1101 (sl S’n‘%q{}“egt %f a%&%@ﬁﬂ HRdin Theampd e 24 ubp Torendi | | ed

W th theGﬂmnaﬂaﬂMMeIEﬁampiqgﬂmgyan¢umbhorlzontalIy, the major axis and
mnor axis of the nortar that had spread on the table were neasured, and

the nmean value thereof was recorded as the nortar flow value.. A greater
val ue indi cates aBﬁiS@héﬁOﬂE@\IEHOfbe}ﬂlE&Hﬂ\KBI(ﬂgl‘ Bl | igyENTy anount of air

was neasured UshRgrd ) ARLLAL t he fI w val ue and the anmpunt of
air thus neasured were ie aggg'lg%fﬁ&wuf & RESRPNt of air after

5 ninut &8V6R %ﬁ@a&ﬁn&urﬁbﬁérdﬁﬁ@ldeaslheﬁenegampleheatbpmhMaEU@rand t he

amount obyaio REAE $1fiiRHLeTe0b KRRRILIGLL! G Ol Y dsgd for the
en stirred again

neasurengﬁgen%a putj-ﬁack into the knea ng Vessel

for 5 mifiut 68 THen, "THeST | dmrera tree %ﬂ@c%ﬁéeénnﬁnﬁrbKShfrma@me measured by
the test“perhéds byewtighed. abryve. “ghelﬁl@Mévg&ggngngfagpyqﬁe g &g

measur ed,,, tp§§&$ Xﬁae“££corde as "fIEM/va ue and_ anpunt o air” after
10 ninute$. of - kneadi hg. Eurthe? " EheABFEAFSUBERNS OF PHeWAdaBEf ements was
put backu$h@@5t%%hﬁﬁ%aﬁ¢n@pwesﬁeéd and, after 5 nlnutes of stirring,. the
fIOM/vaIue and anount - of air were neasured The flow val ue -and anount of

air ne d this time were recarded as "flow value and anmount of air
after ?ﬁ?%?%ﬁ %ﬁ@&kﬁr@'. The flow values and anounts of air for each

Cerrent adm Xt Y yladss &lflﬁ/bftldh -Rﬂé&:#‘el :ieqlnpped 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 atmospﬁere Then,
an’ aqueous mixed monomer solutlon (503.5 g) prepared by’
-m1x1ng up 333.6 g of methoxypolyethylene glycol A
monomethac:ylate (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
aaraqueous solution containing 4.6 g of ammornium

;peroxodisulfate was added dropwise over 5 hours. Then, the '
Cemperature was furthernmaintaiﬁed at 80°C for 1 hour to
thereby drive the polymerization reaction to comﬁletidn,
whereby a copolymer (1) according to tﬁe’invehtion was
Obtained in the form of an aqueous medium solution of a.

copolymer having a weight average molecular weight of
23,800.

Prbduction'Example 2
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_ A glass reactlon vessel equlpped with a thermometer,
-stlrrer and reflux condenser was charged w1th 150 g of -
octyloxypolypropylene-polyethylene glycol (average molar
number of addition of propylene oxide: 20; average molar
number of addition of ethylene oxide: 3}, 10 6 g of maleic
anhydrlde and 1.4 g of 1,8- dlazablcyclo[S 4. O]undecene 7
(DBU), and the contents were heated to 60°C. Then, the
‘temperature was further malntalned at 60 C for 4 hours to
drive the esterlflcatlon reactlon to completlon to give a

half esterlflcatlon product (l) accordlng to the invention..

Production Example 3 _

A glass 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: 30;
'average molar number of addltlon of ethylene oxrde 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 nixture 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 esterification product (2) accordlng

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 honr with stirring,'followed by



Qa nD 7L tf- N>0. YNOCOEa Ea As is evident fromthe results shown
in Table 3, the conparative cenent adm xture (1) used in W&pp@e 30
March 2006 Exanple 2 gave a desired anount of air of 8.5%after 5 minutes
-of kneadi ng. However, as the kneading tinme was prolonged to 10 m nutes and
15 m nutes, the amount of air. increased, such as 18.0% and 20.9%
respectively. tt was thus found that ét was-difficult to stably maintain
the amount of air. On the contrary, it Qas. found that “when the cenent
adm xture (1). containing the half esterification  product (1) of Exanple 4
was used,addwer BHRUSE 8f tat FaRbdes Fuda BYI 88 agli [ 11, 9% and the
t hat of _almgcer 15_- m nutes of inead?ﬁ%lmvggiﬁg.lggk Ifggng 8_?%’8%%86{11?11&_ air
was not ¥ i Atruseiic| sldidtes Fhmdusitwienvas Fwsthes were
obt ai ned stsiiredExainpt@o, t @ikt LR AAALALYT €S qf2Ye 2P (3) showed a
good stahil. zing. ability in the amount of {he. air. These ctenent -
adni xtur?sé‘ﬂceéﬂnjtn"g]i(%aif]h%n CEMET O Sh et et e helr pding & tsdutdiatuirmn
t her ef or &ashdregoath.s t il bpereihgrahpact téeswalde $@aso: ok hengcenent
adm xt ur f esent. ,invention showed. good. stabjlizing effect's in
t he amuﬁlt%l%frglg'?lraogll?f'haatljlafr}eﬁc?dsr{:s gl de?ﬁtjs%bvﬁ’ﬁfb‘s%tc i FYarA P bR@rti es.
i s hal f &8t &bief ilgwenitiom wesl phdsiimechr boxyl i ¢ aci d. Constituents showi ng
antifoam ng propemt i S idy I Yeo b i drg i Gi nd_are readily
adsor bed‘tﬁ% &gﬁnt - Thus?.e,t})ﬁ%t éﬁgggg&e%r%yIogﬁg%%oﬁfé%%%lé)ﬁ’e a@“{/col_
~ (aver age “ftol-df*- m‘j:‘r?t?@rr%]"lcé‘&dioﬁ groghsophlerfe ddlde:cea@ntaver age nol ar
nunber ofdadsiciires qft)etbyl(gneann decopa4se v cerIRaLAi e Jample 1 is
adsorbed(gr gepent ri n_nortar_and, its antifoam ng ability Is thereby | ost
and, therefofe, -t RESPEAGINt TF® a9t 7 b eAt8sSWRATL Bed| bpsBabiet Rre. O the




ot her hand,

properties with a pol ybasic carboxylic acid,
the hydrophilicity and prevent that
Al t hough the

cenent .
the ester
al kal i ne,
properti es,
produced..

I'n the above. manner,
esterificasbpa groduct derlved froma constituent

by half esterifying such a constituent having antifoam ng

it. is possi 20%r ove
constituent from being adsorbed on
hal f ester itself has al nbst no antifoam ng capacity,
nmoi ety is presunably hydrolyzed gradually in nortar, whichis

and rel eases the constituent _having 30 March 2006 antlfoanlng

wher eby good stab|I|2|ng eftects in the anount of air are
the cenent ‘admi xtures conprising the half
havi ng antlfoaning

acid as well- as a cenent dispersant

properties and a pol ybasic carboxylic
can attai nfgdod| dijspersihg ability and stabilizing abilities.in the anmount
of air. <Ahtiff:ogmi.mg ¢apafity testing nethod> Water, a foaning agent and
the additijpe}jgo|beltepted] were placed in .a,closable gl ass- made :
cylindricalg ésgeg ;@avgn a dianeter of 4 cmand a height of 10 cm After
cl osi ng, thg%%s_g hs-spaken up and down, at. a stroke of .30 cm 20 tines
in55ecoo§§@d§1%1 | pwed to stand for | mnute. Thefoamhelght was
t hen neas'ﬁejﬁﬁ)ﬁ> cenparifon of antifoaning capacities. A lower foam
hei ght ‘medns|& |hi ghey antifoani ng capacity. Antifoaning capacities were
. conpar ed junfer facf difc/ ngutral condition and al kaline condition. -Thus, '10
g of waterf; - 3j7g p&rtejpol yner .obtained in Production Exanple 1 as a
f oam ng agenf _ahd Oﬁl g }. of the conpound of Production Exanple 3 were
pl aced inja | gepsu gnent vessel.. The m xture was shaken under two
conditiongs n@neﬁy g & gr pH 12, and then allowed to stand for | -mnute,
and the. f ¢&@n e g t.Sas feasured. The foam height at pH 7 was 1.0 cm
whil e thaf st pHg1 Eves,( cm Exanples 7 to 1.0 and Cbnparatlve Exanple 3
The strucfurleg ob |t Bd OX alkylene antifoam ng agents: ‘used in Exanples 7 to
10 are show el oy s The lpasic . structure is derived froman al cohol or
wat er by -addi tijon @f et pyl'ene oxi de and propyl ene’ oxi de. Here, "ethylene
oxi de is g@bfrevirategias—+O @nd propylene OX|de as PO The S
Q g1 § :
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nunbers.-of noles of EO and PO as indicated are average nolar nunbers of
addi tion. 30 March 2006 67, Antifoaming agent (1): 3-nethyd¢Magh2866] - o
(nunber of carbon atons: 5)-ECYP6 adduct (average nol ar nunbers of.
addition of EQ PO = 10/25) Antifoam ng agent (2): allyl alcohol (nunber of
carbon atons: 3)-EQ PO adduct (average nolar nunbers of addition of EQ PO
= 10/ 25) Antifoaning agent (3):. PO EQ PO (average nol ar. "nunbers of-
addi ti on of PO EQ PO = 15/16/ 15) ‘Ant i Pdanmi ng agent (4): EQ PO EO (average
mol ar numbers of ‘addition of EQ PQ EO = 5/30/5) Conparative anti foam ng
agent (1): 1'-octanol (nunber of carbon atoms: 8)-PQ EO adduct (nolar
ditjon_ of .PQ EO = 20/3) .. Then, cenment. adm xtures (4) to (7)

nunbers’ o
and. conp&?aE?VE ecéﬁénﬁqaéﬁﬂﬁtmﬁélpﬁ)SwémelpmepaﬂEdjmabymndnbm ng up the

. copol yrreadlﬁj],gtﬁeagl onedtabeywe -pnLE%adyc a Ie_% d: _th antlfoam ng

agents (1 ](;?4) or conpar at ??ve mantlpog&rng%g)%gewlt f)%n % 9006 68

Table 4 . M €ON%E/ ‘RFWVWWlutheéota@a@ompmaclmn c@melﬁtE Qor
admlxture {1) became turbid and an aggregate separated cut

~on the liquid surface

-<Mortar test>

' ‘ Mortar was prepared by addlng each of the cement
admlxture prepared in the -above ‘Production Examples
accordlng to the present 1nventlon or the comparatlve
cement admlxture, ‘and the flow ‘value ‘and amount of alr were
measured. The materlals used and the mortar formulatlon |
were as follows Talhelyo ordlnary portland cement {1,590
g}, fine aggregate (4 300 g, land sand from the Ohi-gawa
Rlver), water (684.3 g) contalnlng the cement admlxture ot
" 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 spec1f1ed 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 compos1t10n
(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
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- as placed on a horlzontal table was fllled to. the brlm w1th

:the cement composition. The method of fllllng as descrlbed E
in JIS A 110! (slump test of concrete) was employed 'The
mini slump cone filled with the mortar was lifted gently
and horlzontally, the major axis and minor axis of the
mortar that had spread on the table were measured and the
.mean value thereof was recorded as .the mortar flow value.

A greater value lndlcates a hlgher level of dlsper51ng

i ablllty The amount of air was measured using a mortar air
‘meter. The flow value and the amount of air thus measured
were recorded as flow value and the amount of air after 5
‘minutes of kneadlng 7 '

After the measurements of the flow value and the
amount 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
-of 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 air for each cement admixture are shown in Table

3.
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EyON Ovm QYO (/f W30 March 2006 69 As can be seen fromthe
results shown in Table 4, the storage stability of each of0Mag ]?@%by

wei ght, aqueous nedium solutions of the cement adm xtures (4) to (7) was
good. On the contrary, the 10% by wei ght aqueous nedi um solution of the
conparative cenent admi xture (2) became turbid and, after several days,
aggregates were separated . on the liquid. surface. Then, nortar tests were
carried out using the cenent admi xtur€s of the invention and the
conparative cenent admi xture.. <Mortar test> Mrtar corrp03|t|ons wer e

pr epar ed Exaaﬁde ng Ghee §e@§irédn&ﬁiéuﬁﬁsot4£lrt 8 r( 6), s@f e i mvention as
obt ai ned" ove Production Exanpl es and the conparative cenent

admi xt ure 1‘351 ?e% BRI - ar’f{f"“fEWeelT'I R V& denepdingnblme sWaf air were
neasur ed. pFhkomgeer tal K0 anthwoss asind f DE nt aties, U&ﬁd laﬂohh@ beshgrwas as

foll ows: f el y alnary oriland ce 4, 30 gof fine

aggr egat. e}‘ﬁ? acli’ges(gndg'%rrom PB | -Ya z%ééf)reﬁﬁ l&%ﬁ’ 1(7\)%

~cont ai-ni n@lﬁhefmrﬁhaaidmt(tme aiffheul bvent soabdy mhlhataonpahati ve cenent

admi xtur anGhE L6¥ des! B! had> Mavlhale o GETENL FQIRPSILI O, der g, pr oduced
a )

under the above conditions-in manner ove-nenti
nortar tesEReRE RIS het )céfﬂé“fﬁal(l‘m}”rq adihe cfé)?ﬂ-bﬁs%tensflohtaoned vver e

subj ect.edstadudms t @r) deVE}{E&ﬁﬂé"'gl iad REs SRITEL h ATBARGER BSo FERY | 0peds above.

"The flow al.ues and of air for the respective cenent adm xtures
aré shown |thn1ujltlﬂ qafa af‘;ﬂge“?sﬂﬁc 5% and thpe 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 hydroph11101ty and prevent that
constituent from being adsorbed on cement. Although the
_half ester itself has almost no antifoaming capacity, the
ester moiety'is'preeumably hydroiyzed gradually in mortar,
" which is alkaline,land releases the constituent having
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results shown in Table 5, the
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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.




conparative cenent adm xture (2) used in Conparative .Exa Ie 4 ave a

sufficiently | ow anount of air, nanely 2.8% by vol ume, af¥ Aot es of
kneadi ng. However, the amount of air after 15 m nutes of kneadl ng was very
hi gh, nanely 8.7%by volune. ,It was thus found that it is difficult, to

adj ust the anmount of air at a constant level using this cenent adm xture.
On the contrary, with the cenent. adm gyure-(4) used in Exanple 11, the
amount of air after. 5 mnutes of kneading was sufficiently |ow, nanely
2.6% by volune, and the anount of air after 15 ninutes of . kneadi ng' was
4. 0% by vol une. Antl\ﬁasmuhgsaf_:fennd (tlblat 3E—h@tl@lIB{meLQferﬁI1r—dI[aS(rﬁﬁ|}j‘§ral ned at

a roughlygo | _cenent. adm xture to (7)
the sinil (a)(rf E?{té:gg. g%églre OEV ﬁtgg) &S WI%{% ahveercaeq%m% E)e‘l and
t he anounfddatians Oéoﬁpdl’@e rréloﬁeéilned at constant levels. These cerrent
adm xt ures eachwgf@gmﬁgda bp %ZYE%FLyld'aiE%'h%ﬂ”t(ng]% trh%rfef ore showed

good di spers% g abilities. T € reaso ment ‘a Xtures of the
present FAVBALI BhoREGséd~BES/ REr Rééupﬁcr(élé{%@genﬂloﬁ@rammﬁnter@f ofir even
when the sdaetobnkoeadopgoi s pogbenged and gave stable anount of air

trained is that t dr ophi | f th tif ts (1) to (4
o o These Bt RoahitG Bt Lo Ua ke HEcEOh ceeasun saterat v for

exanpl e tihenbaes @SedddntﬁtmpafalboﬂEoERampl @521 6yese very low in

| Eg(rjnre(rjlltohlclolnf:aut )r/u ng a %Jg%g& %ﬁ%ﬂ% F@I 1 ové)ypggﬁée %tég’élﬁg‘ét?‘?lla’fhe armuﬁt of
air aftern@@?ﬁ%ﬂ%sa@ilﬂ(md@ﬁ@OH@iE@r— 5¢YBe/antifoani ng agent ‘used in
Conpar ative Exajgdpsratifed adﬂséc%ﬁﬂp%g V?gfery ryl]hj gf_(g(g%%g( {hg%m ty and

readily sorhed on cenent. There was presunma

ant i foamcfa1fic;i rgiﬂé?t&l‘&m%‘f § P UG rasiicly Geher weveerssef addithenanmount
of air incf eayb 2 redasm above manner, t-he cenment adni xtures conprising 30
March 2006 72 .the highly hydrophilic antifoani ng agent and a cenent

di spersant can attain good water-reduci.ng capacities and- small - change in
t he armount of . dietenteaiendd adidik thives g@ge toof( )i mnmd rta;;mjaratﬂma,rd(neadl ng

time. 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).




Producti on Exanple 5 A gl ass-nmade reaction vessel equipped with a
thermometer,. stirrer, dropping funnel, nitrogen inlet tub® Maish2peqd | ux
[ 800 g of a

condenser was charged with 546 g of dei oni zed wat er,
nononer (hereinafter referred to as

pol yal kyl ene gl ycol nonoal kenyl et her
| PN-50) derived from 3- nethyl-3-buten-1-ol by addition of 50 nol es of
ethyl ene oxide, and 83 g of maleic acigg (hereinafter sonetimes .referred

to as MA). After raising the tenperature to 65C,.. 2.4 g of a 30% aqueous
sol ution of hydrogen perOX|de was added. Thereto was added dropw se an
.9 g'of L-ascorbic acid in 39.1g of deionized water

aqueous sSPBEPoA of .
pr, maturation was effected at 65C for 1 -hour to

over 1 hopH
drive the. oolwarlzat orefjeactfion tlo conpletion. This reaction mixture was
adj ust ed tjom| Wit h a'g( dqueoys sol ution. of sodi um hydroxide to give
an aqueous nf$o gt&¥onrof|] a pql ycarboxylic acid. The conversion of
t he polyalk gl chols n“_)néalkenyl et her nononer was 89% and t he
conversio ei® [agi§l| Was [98% |The copol yner obtai ned was named as
"copol yner ® [Pfb uetd pn E>anp|e 6 A gl ass-made reaction vessel equi pped
with a tHerhonefer, stlﬁrer, droppi ng funnel, nitrogen inlet tube. -and
refl ux confUeTSaErTwas jciargedt— 72.26 parts of deionized water and
127. 74 pafts| of an ursatufatef al cphol derlved from 3- et hylt - 3- but en- 1- ol
by addltlu&30f§53 golleg Jof e hyl ehe oxi.de. After raising the tenperature
to 65C, af tvof 4130¢€aqueOU“ solutlon of hydrogén peéroxide was
added, ang rtsgof & 4p%aqueous: sol ution of 30 March 2006 73
acrylic a dedﬁdropmnse ovler 3 hours, 0.35 part of
3- mer capt b oni ¢ ficied jover| 3 hdqurs, and 6.99 parts of a .2..1% aqueous
sol ution pf }LSasicorblc<adid dver 4.5 hours. Thereafter, the tenperature
was mnai nt iTe@; t 65"@0r 60 | mnytes.to drive the polynerization reaction
to conpleti¢nf [The [eBpérature s lowered to 50C or below,, and the
m xture néhtrégizeé foepH 4 t¢ 7 wth 79.12 parts .of a .5.0% aqueous
sol uti on jof sé?iquhydgo |§p wefeby an S
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aqueous nedi um sol ution of a polyner containing a. copolyner wth a weight
average nol ecul ar wei ght of 27,000 was obtained. This cop®Naish 2085 naned
as "copolyner (3)". The total ampunt of the nononmers used was 59. 7% by
weight relative to the whole anount of the raw materials used in the

pol ynerization.. The residual amount of the unsaturated alcohol obtained
by addi ng 50. nDIes of ethylené oxide .t gg3- methyl-3-buten-1-ol and that of
acrylic acid were determned by liquid. chronatography (LO) and the
conversions were cal culated. As a result, the -polynerization rate of said
unsat urated al cohol .was 78.4% and the conversion of acrylic acid was

98. 4% The. strygt ShaC n l; i t urbi.di val ues of the

antifoaning a eﬁﬁseﬁgegelﬁggﬁ‘R?tﬁfi&%hQE§%§tﬁpFQ§ &nd”t%ﬁB&Fatr ghﬁxanples

are shownSFRY¥EBI 6tePilifky lodsicaddt mftthire 10¥8 tthe wriigiftoamueguagent S i s

derived  heamiansal aehehsob Mater QynRddiddan 9f &t g%f’%%oo("zé aand
s n

propyl ene oxi.de. Here, ethylene oxjde i's abbr evi at e propylene
oxi de as PEPIThhuHer<ORFrabYesthbe EBRahl webghhr eqasenageedbimr number s
of . addltSohubioECbﬁnthCbompBra@iv%eQ%%§%%t%dhﬁ%th%%'QQ?SbQEaEECOHdary

al cohol s n 12. to 14 car atons. Each' cloud poOint: 1s the val ue
obt ai ned gy9%$%p%$ghg §t8r5§e¥&5§g Qaﬁ§d|3ﬁ9§SHGFP§nW8Fe g8PArakeslf oani ng

Egeﬂt kan[dOITl ortm@g&;@uidiiesabﬁaeemanrhmednoﬁt@ﬂgt@@tﬁtw%mseﬁleﬁ?m d{g{é EodI
ach kao r i S e above-pentioned. kaol i n
i é(yméﬁttﬁgﬁlx?ﬁ*f‘%aﬁ@ BhE"syehiief KLTED 04N 0

turbidity : measurenent ne
comparatlve cement admlxture

_‘<M0rtar test> _

Mortar compositions were prepared by addlng ‘the
cement 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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b(70 w ON a UOOa 0 N 2. 0 30 March 2006 Cerment adm xt ures
mege prepared .using the dispersants and antifoaning age g18wA0 n Tabl e
7. The dispersion indices, cloud points, foaming indices 1 and foami ng
indices 2 of the cement admi xtures obtained are shown in Table 7. The

di spersion indices were measured by the above-nentioned dispersion index
measur enent met hod. For cloud point surenments, 20% by wei ght - agueous
medi um sol.uti ons of the cement adm-xtufes were prepared and t he val ues

.shown were measured by the above-nenti-oned cl oud point neasurement _

foan1ng i ndi ces 2 nentioned foam ng nethod. The foanming indices 1 and are

}PGIV%{UQS‘neasﬂgggagybéhgeggo¥r0m|QggxrgggfggegﬁgannfghggblZGSTaELZ TyE
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 admixed 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 eomprising
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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
89% and the conversjion 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
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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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ex'.
foll owi ng. The amount of addition (% by

amount of addition (parts by weight) of the antifoam ng

rel ative to 100 parts by wei ‘ght g the cement solid. -
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- The cloud point (C (20% by weight) is the cloud point of 20% by wei ght
aqueous nedi um solution of the cenent adm xture. HP-11 aﬁﬂ”ﬂﬁﬁh g
trademarks for Takenoto Yushi's air-entraining and hi gh-range
wat er -reduci ng adm xtures. <Mortar test> Mrtar conpositions were prepared
by adding the water-reducing agents and antifoam ng agents shown in Table
8 and Table 9 and the flow'val ues and unts of air, were neasured: The
material s and nortar fornul ation. "and- neasuring. apparatus are the sane as
those nentioned above referring to t he measurement met hod of percentage of
increase in the -amount of .air entrai ned. <Mortar test nethod> (1) Cenment
(1,605 g) was p in,a. xer/a itator and S Carrle out for
(5 acoms ¢ ot atel Loy JLieLe 0L LR BreRRE- Halhl: Plg R o8858 bR e
" requi red anduanyifomningi agehhs mhben iedFabig agenThandls@etsi@ﬂnlng agent
was adde ne, rr C and (4,268 g)
and 36. 4d5n%?9%g e?ﬂg@@ %@fgfghekggﬁgﬁﬁtRﬁdl?855$6gﬁ 8g§28§|red anount)
cont ai ni PeheedE @ h@ewﬁsmgﬂﬁeddmaﬁﬁukﬁéadbhglmaé @aerﬁhdwounnfor 120
seconds. f4)1A M nirksd mm&rﬁllmée@%i@é%wa%a oy Scfe 1173). was

filled wth two layers of the nortar, prepared ay er was pounded with
a packi nGHVE TR ipRed ifPersHan tipdex RABSPEERERY WBHh@ﬁter to a half

of the de:pwu&qad\anchne?aaﬁﬁ:eﬂ&m t e rbayeélalmﬁl a&ueahbymeabamdefl ciency
was supp er surfac noot hene e |at t hereafter,
Iéep 1 % f iﬁMﬂf th d. | g h f
the nini qunp(%é%e ned'S (ST T AR P R ne T R P B RARER ﬁﬁ%ed to be
t he maxi Mahuesf -thwevmuovarary rdwmturad spriad ammhe%MQnﬂism@@cel@@dpendlcuIar
to the digfchd ofuhu.t déﬁf‘er{Ei%déEHB di %ﬁ%ti’ rn%_l_%%lge%d’l g the mean val ue
a

t hereof was recor nortar Tl ow v he anmount of air was
measur ed iR % ipskitces & muettde [wmtm@asmcﬂ:tw Se¢ salkersdo: Mortar.

Air Met e'ine@ta%n(etd’ &dﬁ'ﬁﬁ'ﬂ@ ]J.ndex measurement me thod.
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nortar flow
PO NMareh 28vv e
(6) The nortar
kneaded. f or
15 m nutes of

entrai ned -was
w nmY ctt2q a 4En t-w

and the
met hods ne

nortar flow val ue and anount of

5 m nutes,
I n. amount - of air

5 m nutes of kneadi ng).

and the
-(7) The nortar was further

met hods nenti oned above under (4) (anmount of air

kneaded for

5 m nut es,

air were neasured by the

~nortar flow val ue and anount of air were measured-by the
d above under (4) (anount of air (Q after

ncrease (% by vol une) -

T

(0]

kneaded f or
e
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10 mnutes of kneading).

(5) The nortar was further
under (4) (anmpunt of air (P) after

val ue and anount of.
air were nmeasured by the.

was further
cal cul at egzag-
E OQyal

after.

m nut es, .
nmet hods
kneadi ng
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_ Explanatlons are made of the data in Table 7 .in the. -
'follow1ng The amount of addition (% by weight} 1s;the |
amount of addition {parts by weight) of the antifoaming
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,
judged to be the maximum, of the mortar that had spread and.
Athe distance perpendlcular 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
dmethods 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
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C Eaaw -Ea p nmW v45E 30 March 2006 Expl anations are le 8
and Table 9 in the follow ng. The anpunt of addition (melght @6C3 nmeans
the anount of addition (parts by weight) relative to 100 parts by wei ght
of cenment solids. The increase (15 mnutes - 5 mnutes) neans the increase
(% by vol une) in anount of air entrai né§- durlng 10 ni nutes (between val ues
after 5 mnutes . and 15 m nutes -of stlrrlng) From Table 8 and Table 9, it

5 o denkihatuphen te ILAINID ageile aceoidlg L Lhe prosent

inventi on were he I ncr eases n
bet ween thBaghkiyakeds pad shei mmosmtamd tdier vaal tiesi refd eindPeasdaut es. wer e

ted from
0.2 to 5. h%xbange the armount of air entrained could be preven

i ncreasing mheregs when the conparative antifoam ng agents were used, the
increases in anmount of air entrained between the values after 5 nlnutes

and the values after 15 mlmﬁﬁﬁgwﬁqgirgppiféﬁéfLIﬁanely |
The cement admixtures of the 1nventlon,_whlch have _:
the above —nentioned constltutlons, can su1tably be used in
cement pastes, mortar, concrete ‘and llke cement ‘ _
comp051t10ns and can stabilize the amount of air entralned
.w1th the lapse of time and thus facilitate the quallty
<7c0ntrol of cemnent comp031tlons and ~further, can 1mprove
the workability of cement comp051t10ns owing to thelr
excellent dlsper31ng capac1tles The cement comp051t10ns,.
of the invention whlch comprise such cement admlxtures are
: excellent in water- reduCLng ablllty and workablllty and can ﬂ
give hardened products excellent in’ strength and durablllty
.and, further, can stably malntaln the amount of alr.
entralned without allow1ng increases in the amount of air
even when the time of kneadlng is prolonged in the
productlon '




12.6 to 16% The reason. is presunebly that the conparative antifoam ng
“agent's have very strong hydrophobicity and, therefore, tRMpach288i ng
agents undergo hydrophobic association and precipitate out during nortar
kneading and thus are inactivated, namely their antifoam ng capacities

are lost. On the contrary, the antifoam ng agents of the invention are

rel atively hydrophilic and therefore thgy are presunmably resistant to

hydr ophobi c associ ation and precipitation during nortar kneading, hence
their antifoam ng capacities. can be maintained. Fig. 2 is a graphic
representation between the nortar koeadMég tine (stirring tinme) and the
anount of air entrained (anpunt of air: %by volume) as plotted for the
mort ar conposiﬂbonsApﬂéﬁaﬁédaﬁmiEkanplGSMQni$bn§5aaqdmpﬁnn@ajal|&m?ExaPp{ﬁs
12 and 13 i g; LEnkS 1 hat . w n o] ng agents o e
inventionamg%gghgegfsgﬁﬁgéghbuﬁ?gg?lgi?AE%?§§W%QQH@OU%L %1prevented from

i ncreasi ngeB¥eRcwAer Rrieblifn§ohdsvwinat gemedabufotatawheh; 30 March 2006 82
t he conparative antifoam ng agents were used, they were inactivated and
the. amount -of air entrainqg‘Lﬂpgqggyﬁﬁgang&edly. | NIPYSTRI AL APPLI CABI LI TY
The cenment adm xtures of the inventioh, which have the above-nentioned
constitutions, can suitably be used in cenent pastes, nortar, concrete and
li ke cenmeht th@nﬁ@smml@nsxandpneﬂestabktbzeoﬁhecagfmwnﬂami,amf ertr?lned t
with the [ ' acjlita t ontrol of cenen
conpositi%%§§§%%§t%urt r, %éﬁﬁ?%pg%égﬁ %ﬁ%Eﬁg?gﬁﬁihiFV 8? 8%5%%?

conposi t | dFRNHw He to R igrougxcaldeme ditspermiggrapicieiad. dffte cement
COMpOSI t 1 @dish Apitdier (W QUK I ORI FleROMPELSE SUGa ERIRY! 2 3 3§ ur es ar e

excellent in water-reducing ability and wor can give hardened
products | T tonsy & PSRRITHHE diraldTe%¥39e  Be AT fRERRF  Okan stably
mai nt ai n ddi @rounit dheaidxyAHkyednedyMbihoatd al 4 o nglté%é_@fﬂ&@ﬁl iy the
ot P fand 0N BBERSERE s MG hp RERIWYY ole® 1RO Lo

or sulfonyl group or a salf thereof.

2. The cement admixture according to Claim 1,
- wherein the moiety -(R®0)a- in said general formula
{l) is composed of an oxyethylene group and an oxyalkyleqe
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.




30 March 2006 83 CLAIMS 1. A cenent adm xture conprising a conpound (A) and
a cenent dispersant, wherein said conmpound (A) is represéﬂ%@%KBQ Phe
followi ng general formula (1); RI-Of -RROX-R3 (i ) inthe formula, X
represents -CO or -CH2CH2ZNHCO-, R represents a hydrocarbon group
containing 1 to 30 carbon atons, the n R20 groups nmay be the sane or
different and each represents an.oxyaBRyl ene group contaihing 2 to 18
carbon atons, n represents the average .nol.ar nunber of addition of the

oxyalkylene graup andel Sealnkn 00 and R3 represents a group
having” at ?St one car boxyl' %?gggF% F0596§bn8rta §&Vt°fh€ﬂééﬁs 2. The

cenent adnlx ire according to Caiml1l, wherein the nmoiety -(R20)"- in said

general formul auhBreis edmpased; af gaReR%yCLBYhENs qagupsand an oxyalkyl ene
group conhilg&_% 3.t.0 18 rbon - atons 3. The cernent "a nlxture according to

Ca erelnzﬁi dinvd: qﬂ%°|s represented by the follow ng
general fornula (2); R1- O+C2H4C»P/ (C3H O CO-R3 (2) |n the formula, R1
represents an akkyl @gealkeny eac alnl tp 22 carbon atons,
p and g.each re resen?s %ﬁe gv%raggtﬁn?a?cﬁ% 9 Hithoh and is a

nunber sati sfyiWgerpanr B ain osmi@ geeral qform308 anﬂ ﬂ52répr§ééﬁtédQ) <
0.8 and H@YrﬁﬁéeﬁsmléwﬁnQr8HHe9§E 286@bé ezgg one, carbo§§ﬁﬁor sul f onyl

group or sal t t?ereo TRE céfe PXtur e accordi ng
to any of %?%fﬂ% orpgla (fherein R3.in said general formila (1) is a
di carboxyl-ic acid re5|due 5. The cenent "adnmi xture according to daim4

wher ei n -R3 i n sardCHewe€H—F00WYa (1) is ¢presented by the foll ow ng
general” fornmula (3) or the follomnng general formula (4);

_-*—-C'Hg—‘_—C'P._r?,——-coosaf2 RS

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. | |

The cement admixture according to.anf of Claims 1
to 7, '

wherein said compound (A} itself has no antifoaming



(3) CH==CBI-000Y" CH2-CH2-COOY2 (4) in formulae, Y and Y2 each represents
a hydrogen atom a nonoval ent or dival ent netal; annoniuﬁqdﬂmah&pg onat ed
organi ¢ am ne. 6. The cenent admi xture according to any of Clains 1 to 5,
wherein an ester bond noiety represented by -O-X-, when Xis -CO, or an.
am de bond noiety in X, when Xis CH2@HNHCO-, in said conpound (A) is
hydr ol ysabl e under al kaline condition. 7. The cenment adm xture accordi ng
to any otaichal e, 1and 6, wherein a hydrol yzate obtainabl e by hydrol ysis of

.said CO”poundtﬂé‘)hWO%%§@ SPeL$90 glte' %¥a|ﬁgar85|¥ﬁggﬁéf( antl f oam n98 The

capacity than the anti cap acit %t sel f

cenent &RABRURE Hekoteien @bkehynofcanduﬁaom has?thwhaneuﬁosmudgconpound

(A |tseﬁﬁxh§§tﬁo antifoam ng 30 March 2006 85 capacity, and the

hydrol yzat e obtai nabl e by hydrol ysis of said conmpound (A) under alkaline

condition has the antifoam ng capacity. 9, The cenment adm xture according

Lo any of clam ind &dhemthel il CRIEN SRS AN GOTBYASES A vater-

sol ubl e pol 10. The cenent adnlxture ar m wherein

sai d wattét %ol%@lﬁbl%rce(wntcmnwrs qmﬁgma&rd:aowlwert@uord pol yrer
(A-1) hadnnmhid RIwmeral dyl ene ester constituent unit (1) represented by
the following genéral formula (7); RO R0 0-CC R9 COQ(R110) aR12

10. The cement admixture according to claim 9,
‘wherein said waternsolubie polymer ({A) COmprises a
polycarboxylic acid polymer (A-1) having a polyoxyalkylene
ester constituent unit (I) represented_by the following
general formula (7);

Risio
]

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

Zln the formula, R13 and R“<are the same or dlfferent and
-.each represents a hydrogen atom or a methyl group and Mt
represents a hydrogen atom, a monovalent metal, a dlvalent

metal, ammonlum or a protonated organic amine.




(7) in the formula, RO and R10 are the sane or different and each
represents a hydrogen atomor a nethyl group, the a RllO@Mﬂlf%zQ?@ t he
sane or different and each represents an oxyal kyl ene group containing 2 to
18 carbon atons, a represents the average nol ar nunber of addition of the
oxyal kyl ene group, and is a nunber of 2 to 300 and R represents a
hydrogen. atom or a hydrocarbon grgyp containing 1 to 30 carbon atons, and
a carboxylic acid constituent unit (11) represented by the foll ow ng
general fornula (8); .R13 R14 R13 COOM -in the fornmula, R13 and R14. are
the sane or differgent. and .each..represents a hydrogen atomor a nethyl
group and M digréprzgs%en esnnca RSy A o?ﬁm%rm%aﬂé%t‘?eWEI , a dival ent
met al , arwiklmeoraccqrdionatedoy ganhi Claimnel 30 Maredmd06asd 12. A
cenent qﬂprg)eo%i tion conprising the cenent adm xture according to any of
dains 1't0 , cement and water. 13. The cenent conposition according to
Claim 12, ~wherein percentage of increase in an anount of air entrained

after 10 m nlﬁtfs eraﬁ kneadi is not. nbre than ,100% r o an initial

elative
amount of air entralnéd." .GICW_EDOcse\lnteln‘f]f1 o e e atc%o(lfjd?%]t any of
daime 1 10 Sundheif! PolBEntahbOotOTRIASNin CEMMo iRy A 15 000
" entrained after 10 minutes of kneading is.not more than

100% relative to an initial amount of air entrained.

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".






