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SPECIFICATION
CEMENT ADMIXTURE AND CEMENT COMPOSITION |

TECHNICAL FIELD

The present invention relates to a. cement addltlve, a

_ cement admixture and a cement comp051tlon_ More

~part1cularly, it relates to-a cement addltlve show1ng

antlfoamlng propertles,,a cement admlxture comprlslng said

~cement addltlve, a cement admlxture comprlslnq a water—
soluble polymer and an antlfoamlng agent, a cement :
7 admlxture comprlslng a water soluble polymer and water, and

a cement comp051tlon comprlslng such cement admlxture,

-cement and. water.
15

BACKGROUND ART

Cement comp051t10ns glve concrete and other hardenlng -

: products excellent in strength and durablllty and
f'therefore, are used w1dely in such fields of appllcatlon as

outer walls of ‘buildings and architectural structures.

Such cement ‘compositions qenerally contains a cement

'_admlxture so that the air entraining properties and

flUldlty thereof may- be enhanced In recent years, the
1mportance of cement admixtures has been recognized. and a
number of technologlcal 1nnovatlons have been made. The

. cement admixture plays a role in securing the- fluldlty and
_ workablllty of a cement composrtlon by exhlbltlng its

dispersing abrllty even when the water content in the

cement composition is reduced, in reallzlng improvements in

durablllty and strength owing to water reductlon and in
prOV1d1ng a good cement composrtlon w1th retained '

,dlsper51b111ty not changlng with time.

In the recent concrete industry, it is strongly
demanded that concrete structures have 1mproved durablllty
and strength. Accordlngly, reductlon of the unlt_water
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whi c"h‘th.e amount of air which comes int'o a cenent conposition during the-
productlon t hereof can be prevented from increasing with kneading tine,

~i.e., the anpunt of air entrained can be stably kept sh&ﬁqmummzoéénprlses

" a compound having a hydr ophobi c group-and a hydrophilic group, such as a

‘of the co

car boxyl group bonded through an ester bond or am de bond. -for exarrpl e,
t he conpound is preferably one represe.ed by the follow ng general-

- formila. R-Q(R20),-X R3 In an alkallne brine, the conpgung |sbhydLonzed
at” ‘the bo t 0 hObIC. with time an tereysow :
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cenent adniditpeesant aateemid eenpe&m@bg@ 1Mb%gr|yﬂgﬂdyﬂf%51y, It relates -

- f erties, a cenent adm xture
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'cenent adm- xt ur e,

air- entralnlng (ARE) agent: ,
However,_lt is a drawback w1th the comblned use of a
polycarboxyllc acid cement dlspersant and an AE agent that
o {the amount of air entrained progre551vely 1ncreases as
"-15 concrete kneadlng is contlnued and this makes it dlfflcult
o to attaln the desired concrete strength The conventlonal
Lantlfoamlng agents are 1ndeed effectlve in temporarlly :
»redu01ng the dmount of air entralned but in this case, too,
,contlnued kneading allows the amount’ of alr entralned to
20 increase progre551vely In view. of the on~51te workablllty,
“1t is dlfflcult to add an antlfoamlng agent just prlor to
"placing concrete and therefore, it is requlred that an
'antlfoamlng agent be added in the productlon of concrete
N In the Unlted States, in partlcular, the addition of an AE
25 hagent is essentlal a8 a measure to cope with the problems
arlslng from freezing and thaw1ng and, furthermore, the
'lrlncrease in the amount of alr entralned is a serious
_ problem since kneadlng is contlnued for a long perlod of
time during transportation. '
30 - . _
| SUMMARY OF THE INVENTION
It is an object of the present invention made in view.
of ‘the above-mentioned state of the art to prov1de a cementA
additive which causes no increase in the amount of.air and

35 can thus stably maintain the amount of air entrained even



" and strengt

_deneht and water. 15 BACKGROUND ART Cenent conposi tions give concrete and
ot her hardening products excellent in strength and durability and,
therefore, are used widely in such fields of appllcatlon1t££mmywdﬁpér mells
of buildings and architectural structures. Such cenment conpositions _
“generally contains a cenent admi xture so that the air entraining -
"properties and fluidity thereof may be znhanced. In recent years, the

i nportance of cenent adm xtures has been recogni-zed. and a .25 nunber of

‘technolog|c§F |ngﬁyat|ons have been made. The cenent adm xture plays a -
rol e in sel@ffndbendimeurdi kpeadd nondek amialangest in ddvee mtr cobipuisint iodn by

_exhi butlngcemsntdncsnm@wmgoa.@Iltyfeyenewhsajettelwatsr pepRigRtain the
cenent COWB%%ttlon i s.reduc in realizing i nprovenent aurablllty
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recent g£on is strongly demanded that concrete structures
have |npro%%§%§5 §H%55¥t10§5 and strength. Accordingly, reduction of the

unit water 11 FéBFEHEyCQOQSGCOﬁtEhElEﬂlQ@@BWhg@Qﬁb@SlEt@ﬁ%rhin@om/an
i nportant. g4bjie a largs poI box lic acid
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cement di spersants have been invesfiga sin
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‘cement di speraantigeobubAPbhhgl eneyapd he s 'H;)&%olpé‘i Usadelr S45213ne
polycaﬁboxxléﬁégC|d bas d, cenent  di spersant “can to-Lncreasé’in air

~ entraining éPPFe@n ndPRA - exbibple §Pféf0?ﬁu§g'P@pRQﬁQM§ﬁ mg- thhe

freeze-t hathee3aptanc€ bymaeaan Qtabmyr@h@WE&&sohn%h&%%%l%%'Q% g ¢ yof good
cquality, ity 5§eu ggve onblnatlontmnt ir-entraining (AE) agent
However, it is a SLRIWPEROTRE &BHbﬁﬁed eVWatex: §YFcasbdRylic acid

" cenent d|sﬁ@ﬂ@éﬁteanandnmAEnagentnghahlfbha_dﬂ@@etsdbnamnthn&h@luaﬁ R
 progressi veEyrifigl eases, C ading_is,continued and this makes
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it difficult - to attain the desire
antlfdéhln@nahgﬂﬁ§lﬁgeagﬁHEeHaVeﬁge@PhﬁeOﬂﬂeﬁempéeaselyn cement

-compositions. The preferred controlled release antlfoamlng
_agent, for example, ‘has a structure hav1ng both a
hydrophoblc group and a. hydrophlllc group, such as carboxyl
with the hydrophlllc group being bound through an ester.

20" lbond or an amide bond, and, as such, remains to be
hydrophlllc before hydroly81s due to the hydrophlllc ‘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 eéxpress antifoaming propertles

25 : Further, the lnventors flrst pald their attentlon to
the fact that a cement admlxture comprlslng a watexr- solubler
polymer (A} and an antlfoamlng agent (B) makes it p0851ble‘

to express water reduc1ng capa01ty and at the same time
"control the amount of air entralned. Then, they reallzedll
30 that when certaln properties of the antlfoamlng agent (B)
' and the content thereof are properly selected, a high o
'Vwater redu01ng capa01ty can be attained and the amount of
Lair entralned be malntalned steady without allow1ng
_ _1ncreases in the amount of air even when the time of
d.BS " kneading is prolonged in the production of cement -



.reducing the anount of air entrained but, in this case, too, continued
kneadlng al l ows the amount of air entralned to 20 increase progressively.

In view .of the on-site morkablllty, it is difficult to aﬂn%ﬁnm@nm0$oanlng
agent jUSt prior to - placing concrete and, therefore, it is required that
an- antifoam ng agent be added in the pr oductl on of concrete. -In the
United States, in particular, the addition of an AE 25 agent is essential
as-.a neasure, to cope mnth'the problens arising fron1free2|ng and thaming
and, furtherm) the increase in _the anount of air -entrainedis a
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present; gngﬁgggggenade in V%ﬁ f .t he above-nentione

provi de'3 ceneht “ChHATHi VB WAPEhifadSed ety meakedde antifieattmsunt of air
and 35 €apachby snabt[yeaasnmaumunmeoamu@hsoﬁoua I ieNtadRiddet Rl uhl
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havi ng $&¢h{al r éh@rénmﬁgapﬁupemapes:l&ryd 1shm\anmgfe$ﬂmdgh WeyRl thk.
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of their investigations:concerning = various cement a tives. dnd cenent
adni xt uP Rt ?h%r%r%§%ﬂt thayventdieaméngd agkat sa vodeeao agdireigad loavi ng a

cheni caand4or usalit engusht t hat shltuﬂﬂtéﬂroe§uﬁléd[a%| ¥ehe ddnder palkaline 10
i{s  ant foamn opertles with the Iapse of time

condi ti ndth exhi

caﬁgst @? ?F%fl l%ﬁt??oﬁﬁ?ﬁap gpaci gy o ECHFévéHﬁlﬁ@ &bsodiighi on in
sal t mﬂh£¢r02hm%u@m¢yrofcnher&ne;faadlﬁgla@ahﬂbngwmmhfﬁh@lQE%ﬁQtSIOn wi'th -
the la i t additive.can suitably be.. used as an 15
ant i fog?n%ngoglb% Etma‘haw ng C@é?ﬁﬁ?gda@ égggl}ﬁegeﬁﬁﬂt lgkEorrp05| tions. “The |
pr ef er rARE LAY ecppat babes aaref bhaahy agentedioroexampl e, -has a

st ruct Wenthening mm@ufwﬂﬁﬂﬂéogb@nerw e ahgggeehhth&%gap’ Such as

B el T S O o B R enShad Recmngarsphitec befors o o
hydr ol yasso e itan tie hyspophééd cagapuen Byl tbpeeaRs E¥d598589b8193 the
eSter*HHHLbeéH“é“%f%Hﬁ% saltlng out effect, whereby 1ts
o hydroph111c1ty decreases and 1ts antlfoamlng capac1ty 15
:'manlfested thus 1t ‘shows stable antlfoamlng propertles
20‘5- ' Furthermore, the 1nventors found that when a cement
' - admlxture comprlslng a water-— soluble ‘polymer and. water .
satlsfles all of four requirements, namely two requ1rements
in spec1f1c foamlng index evaluatlon, one concernlng the
' 3cloud p01nt and one concernlng a V1sc051ty characterlstlc,'
25 - the above problems can successfully be solved and that a
' .cement comp031t10n having not more than 100% of the
_percentage of increase in the amount of air entralned
'Arelatlve to the lnltlal amount of air entrained 1s
,excellent in -such characteristics as freeze-thaw re51stance
30 :and is thus useful Base on these findings, the present
' :1nventlon has now been’ completed ' o R -
The present 1nventlon thus may prov1de a cement additive
comprlslng a compound (A) represented by the_following
general formula (1), S ' '



noiety is cleaved with the lapse of tine in salt. water which is alkaline
to thereby express antifoaning properties. 25 Further, the inventors first .
paid their attention. to the fact that a cenent admi xture- confbiGh 808
wat er - sol ubl e pol ymer (A) and an antifoam ng agent (B) nakes it possible
to-express-water-reduci'ng capacity and at the same tine control the anmount
of air entrained. Then, they realized. 80 that when certain properties of
the antifoami ng agent. (B) and the content. thereof- are properly. selected, a
hi gh -water-reducing capacity can be attained and the anmount of .air :
ent r ai ned be nmi nt.ai ned stggdy j thoyt allowing increasés in the anount °of,
.air _even when the tine of ‘Naggﬂaﬁéﬁiﬁfﬂ%longed~kq)theiproduction of -
cenent 11 February 2005 conpositions and, accordingly, the problens
ment i onedirabidee fo &AM S UKC fully_be solved. Such an antifoam ng agent (B)
i s char a%&;ﬁeﬁ?ﬂj n tg%fiiﬁ%? Lllggrég?rflt WeEK PR SHetidEaDAg Ricapaci ty in _
aqueous . utd otz rboh agu k sol ytigns containing an
inorganiQﬂiﬁkﬁ(&imﬁ@ﬂ@pbngp lqr%an?(c}{é ga???ggéﬂgég,gnEPf%QnFﬁﬁb@apacity_is'
mani fested.” Wth the cenent admXY Pesthe) saneclon kb coovent | anal
ant i- foam 5 dgentSParecusedin thevadmyil é0and RemAA8ALS 1 HNFEr 99 29gr egation
.-and/orcaabbhhgtemb,%pH%@I&Egg%%%htsugﬂ as _concrete, because "the: -
associat%ggigﬁagy roEEobl gr ug occur -SUQ-?Bagﬁemﬂi@ﬁ nRPREHPMODI ci t y- of
the antifoam ng agent8e Qkyalkitenesgidup tded” thenaninf o2 - ng a‘?e ts are
| ocal.i zedOBnandh®” mant irkeaaisagcap gb&beﬁ are thereby ré%%%edgi inthe
cont raryeortfig; %i o%n‘i‘gg agent ?B ra-t haVEbovet kPR sbnee d&rlvement |
adm_ xture is;@y roph TE aMd, 2 tFrek fidraxedfis associ ation is suppressed and,
in 281t mater,h%,Eﬂﬁﬂﬁnnuﬂqvenmﬂﬂ{ﬁ@?sagsgl#gg$iaéltin out effect, y
wher eby ddnfi.xtudy @, llélcdiy ‘decreases and TtS an i‘?_o‘é ‘?fbt-capac_i ty, is:
mani festied; thus it- shows stabidshmiclekdienpopyoeer t29s .an0 the
Furtherﬁ§¥§Tﬁ5Fﬂﬁ?ﬁh@@hﬁdﬁsﬁiound that when-a cenent .- adni xt ure conpri si ng
a wat er - sol ublrgepahyagf jand syater . satisfies all of ‘four .requirenents, -
nanely. Lyp. %E ghrénents6?nfggggffi3?9ngﬁFn§ FREertevdmiatuear, one
concer niFng: u‘g:éIHG&eﬁaﬁﬁﬂuéﬂ@_pbéymencqgmhagdaaﬁig %i%%%ﬁ' : S
charact @gesti ¢B) 25 t he above probl ems can succesSfuIYy%be sofved and that a
‘cenent compogjtion having not, nore .than 100% of the percentage of
i ncrease in_?ﬁ%égﬁgﬁn?a - apFiiapnangedgent (B) has .a kaolin .

N uer.dlty of ‘no_'t more than 500 mg/L as meas a

welght aqueous medium solution,

- than'5°c as‘measured in a 0.5% b

. ured in a 1% by
a:cloud point_of not"lower
y weight aqueous medium

ne ar city in,salt wéter, and
wherein ‘the content of said '

not_mo:e than 10 times relative t
qu;ymer (A) on the weight basis.

20 solution .and an antifoaming capa
'antifoaming agent (B} is

ofsaid watéf—soluble-

| The'invéqtion further

‘ | provides a cement admixtur
| the d TOVi e .
- 25 comprising a water-soluble : .

; | polymer "(A) and watér, .
w?ereln a foam height obtainable. by causing a- calcium
| -§hl?rigefcqntaining'aqueoué mediﬁmhsolﬁtion'of éaid cement
3 aqmlxtureAFoAfoam is_not higher than‘7d% of the-fbam height
C. obtained ,byicausipg_gn aqueous medium soiutién of‘sé'dg |
30. cement admixture to foam, ' o

o perc?nFage:of‘foam height disappearancé 5 minufes
-after causing the calcium chl " us

: oride-containing a 5

e : _ ori. , queocus

me : ' i ' am is not
m Q1um §olutlon of said cement admixture to foam is not



‘Yelatlve to the initial anount of air entrained is excellent in such = -
characteristics as freeze-thaw resistance' 30 and *is thus useful. Base-on
these findings, the present invention has now béen conptﬁt%ﬂumyﬁmm '
present. invention thus may provide. a cenent additive conprising a
conpound (A) represented by the fol l-owi ng general formula (1); 11 February
2005 Ri _OtR-0~n_X7-R3 in the formula, X may represent -Co- or -CH2CH2ZNHCO,
R1 may represent a hydrocarbon group containing 1 to-30 carbon atons, the"

. n R20_group ? the same or different-and each nay represent an =~
,oxyalkylene 5 ek ming 2 to 18 carbon atons, n may represent the :

..average. nol ar nunbetlohd pédhtlgq Qbe@ebQXM%Iﬁﬂ é€] ﬁH&% : S
rou aving at [east one

an' i nteger oflltto represent
carboxyl 0% YRy 1 gF@&S Gﬁm§n§aﬁﬁmﬂm&qﬁﬁ lSMPOt'WQW%Wésent3iﬁhent|on
~may al so Y pravide a cement adm xture conprising a water-soluble polyner)
and. theg above cgngnt addrtrvg PThe i nvention further provides a cenent

o]

admi'xture * conpri Sing SEORALEr “SoPubRECHURy FRFPORALe SINTHY averread ky 15
.agent (B), addfingeian sgudoaust mfedammgoageribn( B)f hasid.daddth adiiylid y of

"not nore th L r i 9 aqueo medj um
sol uti on, a%glgggcqg&hfgopg§%?%I%%grgdﬁﬁ é @é'gﬁﬁhgﬁgﬂFgﬂ:(ﬁ§ % by

wei ght aqueSﬁ@eﬁédﬁéﬁﬂzﬁussl@Pl@nZ&nbyaweamhﬁ(nnmau}unntnndaldmmmalt

‘water, and cukBbakRet BﬁdCQﬂtee%n%n%ab? %Elllcfl%{nc{lg&r?ggxea%&x) (t%)ft ebﬂ\éfgﬂ?re

"than 10 i MES ; rﬁ%a tive to said water-solu
basis. The I'AvERFi 8 POEt RéBhepr shraed, QOQeWE@tSadntxture 25 conprising a

wat er - sol ubl e pol yher ifidenanenwat er ﬁﬁgtﬁé@ arbeaddieigh.@htai nabl e by
~causi ng a- Cé&@hgﬁl ‘chloride- contarnrna aqueous nedi um solution of said
r

cénent adnt X 6°POSRPP§lﬁ6PghF§h C?ﬁﬁﬁtYGWU%%quﬁﬁd(ﬂﬁﬁﬂﬂﬁ gmd.

-fobtarned bywahesi ng an aqueous medi um sol ution of said 30. Cenment admixture
to foam . per cenf age; R di sappe rance 5 minutes after causing
- the cal i um chi or’i de- cg tél%ﬁ%gggggé%ﬁ pr89 a cement composition -
comprlslng a .cement admlxture, cement and water, B
whereln percentage of 1ncrease 1n an amount of alr
entralned after 10 mlnutes of kneadlng is not more than

100 relatlve to an 1n1t1al amount of air entralned

© 20 : .- DETAILED DESCRIPTION OF THE INVENTION
' In the follow1ng, the present 1nventlon is descrlbed
_1n detall ,
The cement additive of the 1nvent10n comprlses a
'compound (A) represented by the above general formula (1)
25 Such cement addltlve may be composed of the compound (A)
alone or may contain another or other constltuents It is
preferred however, that it~ comprlses the compound (A) as
- the main constituent. S ' :
| | Referrlng to the above general formula (1), R'! is a
30-‘hydrocarbon group contalnlng 1 to 30 carbon atoms,
_preferably 2 to 30 carbon atoms, more preferably 4 to 30
carbon atoms, still more preferably 6 to 22 carbon atoms,
especially_preferably 8 tot22 carbon atoms. It is most
preferably a hydrocarbon group containing 1O to 18 carbon
35 . atoms. Particularly preferred among.hydrocarbonforoups are



" rfedium sol ution of said cenent.-adm xturé to foamis not 11 February-2005
| ess than 50% a cloud point. of a 20% by wei ght aqueous nedi um sol ution
of said cement admi xture is not |ower than 5C, and 5 a vie&msig3ooef a
"cal cium carbonate slurry prepared by adding an aqueous nedlun1solut|on of
sai d cenent adni xture .to calci-um carbonate and adjusting the content of

" said cement admixture to 0.2% by weight 7relative to cal cium carbonate and

"~ the content of calciumcarbonate to-70% by 10 weight is not higher than
1, 000 nPas.  The |nvent|on still further provides a cenent conposition
conpri si ngS5ARAYBENBA PRARFREEr 8l kyénend addenatlegrioastsl.y, Thhenimbent i on

_.provides aofe&aﬂboﬁoaﬁ@metuﬁnthéoanyaikggeﬁeC%%%% %??‘%&Ufe cement..and -
wat er-, vvhegel ]I':]_ ﬁerc n agfé g | NCrease | n_an .anou alr entrai ned after
10 ni nutes“BPTRREABIRGYi € Fdt *for BrEhgRab1Y. @%ﬁpeﬁatW@éet@r@ﬁemﬁbﬂwaﬁ

anount of &Pr 4" enfust nexine 29, DEAIhdD: DESCRRRT). 0“19?}'@%&%%@“ ON ltn t he
ail ., e cenen

foll owigng, sept _inyentippn,is descri

“addltlég o?gﬁﬁggéﬁvgﬁtfgno% ﬁ%ﬁysggeagr88935un&n@A?nr8§E@§§H@@&eby t he
above- gengranpfial ngpatelning23 Suchscenebbnaddivisye mFay b@e@@&ﬁ@&@d of the
oo o Oh ahongy SLRE RLALD B OLNRE B LRI ARNBL GLBRR S, L 1S

~preferred, however conp
constltuen?onﬁéfﬁinné j22) ﬁh@aﬁb©0eagemevam036rpmbie@ﬁblbef Ba a 30 .

S e dtor e O R T e

carbo a ng era
6 to b%ﬁ One§B‘é‘E al 130 grickeredts, sthe moiehybofRAams. |t .
no'st prefeah@sytnehydfmcafb@m 88QuUPi6ANbabALRY a@raeea8f§éﬁb@ao3§rat0”3

~ Particular r d_anpn drocarbon groups are 11 February 2005
~strai ght dbxﬁgaﬁéﬁgign?ko¥l§%dsé.?tﬁ?r groups. The nunber of carbon atons

in the oxyal kyl efie grouprés @k i speappioptiahel yha mOdéSOfpaéﬁQtﬁbhy 2 to 8,
~ more pref erablye Zaad e fon RUSASLID S LHE PRLELY nlBBOL11yh S Qrgg%abl oo
15 .spe01es selected from among ethylene ox1de, propylene’ ox1de,'
butylene ox1de,‘styrene ox1de and the llke may be any of,
, random addltlon, block addltlon, or alternatlng addltlon,
for 1nstance Among the cases where two or more
. oxyalkylene group speCLes are 1nvolved in the aboﬁe
20 addltlon, those cases are preferred in Wthh the alkoxyl
group represented by R'-0O- 1n the general formula (1) is
bound to an oxyethylene group block, which is ‘in turn bound
to a block of oxyalkylene groups contalnlng 3 or more
carbon atoms.
25 ... The average molar number n of addltlon of the
oxyalkylene group(s) in the above-mentioned general formula
B (1) is an integer of 1 to 300, preferably 2 to 200, more
‘preferably 5 to 100, still more preferably 5 to 50, |
particularly preferably 5 to 40, most preferably 10 to 40,
307 In the present spe01f1catlon, the average molar number of
| addltlon 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 B
repeating units,

1 _ The above compound (A) is preferably a compound



‘6onpo§ed of an oxyet hyl ene group(s) and an oxyal kyl ene .group(s) containing
3 ,to 18 carbon atoms, nore preferably of an oxyethyl ene group(s) and an
‘oxyal kyl ene group(s) containing 3 to 8 carbon atons, no$tFerefe208bl y of an
oxyet hyl ene group(s) and an, oxyal kyl ene group(s) containing 10 3.or 4 -
carbon atons. ..In this case, the moiety - (RO, n takes the formof an
“addition product derived fromtwo or nBre alkylene oxi de species. In the-
present. specification, the node of addition, ~in the addltlon product, of

the two or e |d eci es sele ted nmong et hylene .

oxi de,’ prop%?%%géhg§?d§§ g Ty ?8%% oiﬁge §F§Pen OHRH Q ghg ‘the like may be
...any ' of, random addition, bIock addition, or alternating addition,

: for.instance Agon&) case efe two 0 nore oxyal kyl ene group species

‘are involved iR dréGQHGO ©asgd are(pneferred in vvhr ch
the al koxyl. group r present by R1-O" ¥n the general fornula (1).

"bound to an oxyet hyl ene group bl ock, mhrch is in turn bound to a bIock of

oxyal kyl eng gﬁg%p§8conﬁalnlpg 3 or nore carbon atons. 25 . The average

f

nol ar numb&? Bt fonk orr%HﬁﬁS%&9%|%%|eh%Ybr%pp%%remplt%eoup '

above- - neneachedogeaenahgf 6r tul 22 éi}bbﬁ anomggegeéngfqleg@hSOO preferably
2 to 2Q0, ?Q ﬁEE ﬁgl 5 te 100, still.nore % to 50, @
particual at yﬁpre erab Y%rﬂge WB%?rppepgﬁabP§ s dfol@G a§§ Lf fhe
present. sp@@m$¢éaﬁabhsfyhegtheagelabhansnﬂnbenpo# qaddlBDonaﬁeaoszthe mean -
val-ue of ngJag pu&pe&soog 2441 £3 oo, é%ggséﬁ@%agqiﬁ%ﬁgq%%pﬂgg g{gfnrc group in

each nol e 'of one “and the sanme rep i ng un
poIyner-coﬁ%?l?%%@%ﬁylr%pe%@lﬁgﬂuhlggouBSOThe abbtetbenpoﬁnd (A is

preferably a conpeote- iy RebrRg s ggpg ﬁéﬂéféfnfgmeYa gg fogfpgﬁgg general
In

fornuI% (2 Rl,a+ 8 C3H60) eséents. an
al kyl aPKERY %ﬁ é& ag cFPrE’BH &Pﬁ’r REisle d QHeQarassiiiat Brsthe mede q each
| representhtrEnammr&@mutﬂbﬁU BM@@Era@ﬁlﬁﬂdhtb@naﬂﬂgrhﬁtﬁngnﬁﬁﬁﬁfloné "d _
. ?g Irzlp)rleggfrégeaﬁ%%%éghavr nghé m?e%%tgu%ﬁgrcar ngﬁridbﬁeﬁr PSn#th{}p ora
salt t her epfide and the molar number g of’ addltlon of propylene oxide
| preferably satlsfy the relatlon 2 < (p + q) < 300, more
15 preferably § < (p + q) < 200, still more preferably 5 < (p
E q) < 100, further more preferably 5< (p+ q) <50,
partlcularly preferably 5 < (p+ q) < 40, most preferably
10 < {p +-q) < 40, as well as the relatlon 2 < g < 30, fThe‘r
. ratlo ‘0of the molar number p of addltlon of ethylene ox1de
20 to the total number (p + q) of addltlon of the alkylene
oxides preferably satisfies the relation 0. 2 < p/(p + q) <
0.8, more preferably 0.3 < p/(p + gq) < 0.7, still more '
_preferably 0.35 < p/(p + q) < 0.7. -
b In the above compound (A), R? in the above general
25 formula (l) is preferably a dlcarboxyllc acid resrdue The
dlcarboxyllc ac1d re51due means a group hav1ng a structure
remalnlng after removal of one of the two carboxyl groups
of a dlcarboxyllc acid.’ Such R3 is preferably one ‘
represented by the. followrng general formula (3) or the
30 following general formula (4); -



L)

.20 to the total

‘Referfing to the above. general fornula (2), ethylene .10 oxide (C2H40) and.

propyl ene oxide (C3H6O) occur in the node: of random addition, block

‘addition or alternating addition, for instance and the #bFebruanii3®er p of

addi ti on of -ethylene oxide and the nolar number g of addition of -

‘propylene: oxide preferably satisfy the relation.2 < (p +.q).< 300, nore

15 preferably 5 < (p + ) < 200, still %ore preferably.5 < (p + q) < 100,

~further. nore preferably 5 < (p + gy < 50, particularly pre_fer_a_bly.' 5. <

(p + q < 40, nost preferably 10.< (p + - ) < 40, as well .as the relation-
2.< g .< 30. The C@JY& nunber ~of addition of ethylene oxide
7 ' nunber (p ? addltlon the al kyl ene oxi des -
preferably satisfies the reI ation 0.2 < p/(p +q) < 0.8, nore preferably
0.3 <p/(p+q) <0.7, still nore preferably 0.35 < p/ (p +q) <0.7. In
t he above corrpouﬁd-(CH)z-—F@qu—t-tg@@q@ve geneggpl 25 formula (1) is

~preferably a dicarboxylic acid residue.  The dlcarboxyllc aci-d residue

‘means a group haﬁ‘b qua structure remaining af renoval . of one of the
0

- two or nore rbo%/mgroups by ester

“two carboxyl gr

(4 In the &

SFAROW cERBEkA%c Yiciedd §ucﬁaR9 reppeskaiabhy one
represent edydyogdie &obhova Q@Olg@ﬁaﬂ@xhtf@éf@i,a 43%i@h1Lhe RQchLol | owi.ng ,
gener al - foﬁr@k’&‘? \ﬁlﬁl) 11 Feb uar%e 005 - COOY.(3 CH2 CH2- - O0O0Y2 .
ove or Pl AT YO Zo’é%%lcrwﬁe_%ents a’ hydrogen atom a
nmonovaBent net al Pref el vad eentbokirednt s cafnmmb@mac@ﬁpo@ﬂ@t ed) ogganic
am ne. Pr r di t h abov ound (A) are, for exanple,
(1) corrpoﬁ%g]g %’g%ﬁ?é)ng po(;?ngg(ﬂm?iox?ﬁ% ﬁ’f/ $Bnd gl'ycol produced by
addi ti on otlo¥n(PabY) abkebens mtabky@mlmddefsaddintaonad)tohoto having a -

hydr ocar bogo @rsie £ ORt iR ikt ot © &91%%{]% “t@t&t?f]a a{:‘gﬁleasﬁ pognd having

W one> car boxyl
group ret gty ORIt ine d e %L@%rla@naak@my(@miyaal kyi ene -

gl ycolo ascomginod eth wiiny ecwed thid mrd Wbyl Ngrsuysarexykegroup (s) and a
bondi ng wi-th at. = 15 | east one sulfonyl group - -

?glt ;?Eglj [%]CP AS)W%eSt %%I ONg IR KBS of §F ekyastky [ &heam ne

_tern1nate¢@mpoupds derived from such an alkoxy(poly)alkylene glycol

- as mentioned above and a compound having a carboxyl
'ﬂ.group(s) and a sulfonyl group(s)_by ester bondlng with at
15 least one sulfonyl grouplretained (3) compounds derived .
'from 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 compound haﬁing two or more
"20'.'carboxyl groups by amlde bondlng with at least one carboxyl |
'group retained, and (4) compounds derived from such an .
. alkoxy(pOly)oxyalkyleneamlne as mentioned above ‘and a
- compound hav1ng a carboxyl group(s) and a sulfonyl group (s)
| by amlde bodlng w1th at least one sulfonyl group retained.
';25» In such compounds (A}, the retalned carboxyl group(s) or
' "sulfonyl group(s) may be various metal salts, -for example
- the sodlum salt or ca101um salt resulting from ‘
neutralization with a base such as sodium hydroxide or
calc1um hydrox1de, ammonium salts, amine salts and so forth.
30 The alcohol hav1ng a hydrocarbon group contalnlng 1
, to 30 carbon atoms, ‘which is to be used in synthe3121ng the



hydr ocar bon group cont ai ni ng 1 to 30 carbon atons and havi ng an aver age
“nol ar nunmber of addition of the al kyl ene oxide(s) of 1. to 300 and a
~conpound ‘having two or nore..20 car_boxyl groups by am de iheagidrg20ust h at
| east one carboxyl group . retained, and. (4) conpounds derived from such an
~"al koxy(pol y) oxyal kyl eneanmi ne as mentioned above and a conpound having a
car-boxyl- group(s) and a sul fonyl group(sp by ami de boding with at |east .
one sul fonyl group retained. 25 In such conpounds (A) t he retained

“car boxyl gr s) or sulfonyl, gro s) may be various netal salts, f or
exanpl e a&}?g}%&ﬂmﬂﬁlggh (Pgy Jé’élldlcgﬂfﬁ sdinairgdgulay rkgfafrrai‘mmewttruadalma:tl on

_W.th a basells:tmhalas St WB meddl@ﬂdie AthLRA 1G] Wodp: aQ{CplX| deye Riym salts,
forth. 30 ydr'ocarbon groué

" amine salt o] he al cohol . havin
‘cont ai ni ng%i&nat 0%30 REAH P tl’rﬁi‘ ,Cwqtbaqcbl,bgla]géﬁl i cohethesiefivdg t he
11 Febr uar y1200%11,0 m@mmmm (A ictHdides: S raior orcarehed :
“'saturatgd al shd nol.,, et hanol l@anolr |r§opr%ganol
‘ al o%l %O%Lt% % malg:% ]14 % a}ﬁg}sp junsgtugigded

_but anol, pentano hexa _
_stearyl al @issh Olﬁuﬁm‘tfhets s’i-meat@ﬂytl—@r—blnrtwm—fledaﬁ aﬂﬂfdmiya-qemalem—ng 12 to

14 carbon ahoms-sand pnsaabed Al caols Syioh as, ety -3 buten- ol

3-nmet hyl -2-buten-1- ol, t hy ke -buten ‘cohol, etc. As
.the above conpofi§d® @\/@H@Vﬁ/\ﬁomp@pnﬁiob@vg@gb(tm Orgnrmpscatbexglnay be

ment i oned ynealp, atted @ GRRDORY kit 1 0rel %asstaﬂaacs{dleaeb%% il umaric

acid, thal i.c. acid.and itacqni.c acid, and netal um salts and

am ne Qalt SR PUGT, ASafiGriatsd a6t Car foRpnic acids Phdhaddc asddepndc acid;
..mal oni c aC|ldt;acglnL1t:atalald';IC|ad1damétadl Blad t&Gi (a,xmncélﬁ(lm{’f%taa'tss%hﬁs amdA@oNi um
. salts and I er 5 ecul ar - ht pol yners of an . .
" unsat ur at e%glrrg%o?glre%c%f%pl &% ﬁ?JCSP %r’i E’Pﬁ‘t édcdl 0VIHc 28ci d, such as .
acrylic acnsélcé‘—llmg\@rrelcsdfrrmtaﬂ@mycl Bcidgi cjldltlagmmra&laindmdnekiepccaabdd SR
ol i goners, aandyeekal st s It t her.eof ; -and -
adldmn saldls amﬁggﬁcar%hé% S 4 30 1 l% Eﬁgfgaf o

.so forth. Those unsaturat ed yl'i c..."aci ds an .
di car bokyl i 8WaELP&§CW1na€FTW‘e§|g@§ gicd AmBE Ry bifc aal<:|UdlSra¢$l|rdldresl R3 are pref erred_

anong theaEnoaaﬁbﬁﬁbQu@ aehid ek @H%ﬁtﬂk%t%@‘df@%%b%%&ﬁﬁ salt g, gggﬁnlum
salts and a@‘Q%r@ EESa%ggreggg%&grg?r%E%%g%&y ic gilgrgglgomers and
' malelc acid ollgomers, and metal salts, ammonlum salts and
- amlne salts thereof; and so forth. Those unsaturated |
20‘~d1carboxyllc acids and saturated dlcarboxyllc aCldS whlch
' give dlcarboxyllc a01d re51dues R. are preferred among
-:these, and maleic acid or succ1n1c acid and metal salts,
ammonlum salts and amine salts thereof are partlcularly :

_ preferred. o C :

25 ~ The compound (A) in which the above R® is the residue
of maleic acid, snccinic acid'or a like dicarbokylic acid
can be obtained, for example, by reactlng a compound
resultlng from addltlon of an alkylene ox1de(s) to an - ,

| alcohol with maleic anhydrlde, succ1nlc anhydrlde or a like
1. 30 ac1d anhydrlde without using any solvent or in an

' approprlate solvent On that_ocoa51on, ‘an approprlate
basic catalyst is preferably used. ln addition, the above
compound can also be synthesized by subjecting a Compound
derived from addition of an alkylene ox1de(s) to an alcohol

35 _and carboxyllc a01d to esterlflcatlon -0r by subjectlng a



“direction.

25 The conpound (A) in which the above R3. is the residue of maleic acid,
succinic acid or a |ike dicarboxylic acid. can be obtained, for exanple, by
reacting a conmpound resulting fromaddition of an alkyléhéﬁmxndgpé) to an
-al cohol with mal ei ¢ anhydride, succinic anhydride or a like 30 acid
- anhydride w thout using any solvent or in an appropriate solvent. On ‘t hat

‘occasi on, an appropriate basic catal ystlis preferably used. In addltlon '

t he above conpound can al so be synt hesi zed by subjecting a conpound

derived fr @Eﬂr@)@‘ﬂﬂnﬂ QR A an f?loﬁtylaﬁﬁ?rt@o'nd%(ts)an 2131 l%l Cfgh%::} %%805 :11

~ carboxyli:c to -esterification -0or by subjecti

_.conpound . d@iF@@@ 1f PO aadiesiten §pm§ﬁuaﬂk¢bemeadﬁedeemafanatabmohol and. an.
est-er conp@@ﬁ@th@ntransesterlflcatlon reaction. The above conpound (A) is.
preferably one IE ﬁ%h an 5 ester bond noiety represented by -O X-, when
X i's -co-, Reafa¥en6REPABREL YA nix, PRRERTRLLY 0GR CR2NHECOh- anls

hydr ol szabIestlenrdbbndJ k@llnerng @ep@letsba@edl !b soplxefe%sgk xt Egt e
hydrol yzat g 02#3 g bﬁ %grolxs¥ e .above 5¥oun (A “Under
al kal i ne cohditions ﬁgg Ofirgier fo ¥ Pfda&ﬁngc@a HGPthaks the
ant i f oan nhydapadvizaplef under amhuelnennouﬂdtﬁeh_|t§elis gﬁgﬁeryggn the
‘conpound ( S y nd alka i.ne, co d|t| ifoamng .
capaci ty .ghthgh?eggﬁk¥§§gﬁE rgﬁtza g }? RYghe prp XﬁthQ ﬁ&@fd&ﬁ?ﬁg
capaci.ty of°FPReUBEmIBUnEnCAy bék@lenehydndhysnss The alhigheparison in
ant'i f oggm ngneapasi ¥ab h d y i.nabl e-b sis’
8n Mg @Eﬁ@@ﬂt& EhQM £gk éﬁgﬁfﬂgggﬁ cgpﬁyd¥glég gh

‘under al kal ] ne condi fi.ons and ore an be
made by co SVFnSOPﬁgunﬂeéﬂPtétéﬁlﬁ fd%@ﬁﬁg ween bye whimghonid. ¢Apatéties of

the respenyiivelgubat anaes h@kﬁﬁﬂﬁéecéﬂattsénEOVEE 1?¥a§9nagﬁﬂba%9t§apab'e
-of cau5|ng ogfing g%nlng age i§ EP be eval tat e

condi ti ons”For exaﬁ%P 1hdiBydralysahends hieherakbapnthapbantifaaninge are
pl aced in' gapbosapl ef thblodmpcahdgk3$sbuesselhQQmegsasdlaﬂgéer of 4 cm. -
“and a{eig t i's_close In the " 25_.vert.ical

o Bé’m’??ﬁ%&’ﬁqﬁ A LRSaRInlootRAPhty BERNRGL Bh hHgROMVESHEd to
 stand for 2PhphdERleahd kudrolvaihs ngnderghl khdineasundditibnst hhe wRaENer,

_‘the antlé@@ﬁbﬂﬂdcﬂﬂﬂcbéYof@nhydPéﬂ}QQSa@ah'bé)mgagp8§|égﬂpg%gng“the
T results of a foaming test by which the capacities of the '
‘ respectlve substances to remove bubbles formed by an agent '
20 capable of cau51ng 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 glass vessel hav1ng a diameter of 4 cm and a
| height of 10 cm, the vessel is closed shaken’ 1n the
,J"_ 25 vertical dlrectlon 20 times at a stroke of 30 cm in 5
, seconds and then allowed to stand for 1 ninute, and the
- foaming height is measured. In this manner, the.
- antifoaming capacity (antifoaming ability) comparlson can
- be made. A lower foaming helght means a higher antifoaming
30 ability. When the compound (A) according to the 1nventlon
' is tested by this measurement method under alkallne.
conditions {pH 10 or hlgher) and under neutral condltlons
_(pH 6 to 8), its antlfoamlng ablllty is hlgher in alkallne

'VCOHdltlonS

. 35 ._'J _As the compound capable of serv1ng as the foamlng



* be ‘made. A | ower foanlng hei ght .neans a. hlgher antifoam ng 30 ab|I|ty When
"the conpound (A) according to'the invention is tested by this neasurenent
met hod under al kaline conditions (pH 10 or higher) and unBesusnezdosal _
.conditions (pH 6 to 8)., its antifoamng ability i's higher in alkaline.
conditions. 35 .As the conpound capable of serving as the foamng 11 '
- February 2005 12 agent nentioned above, 1zise can be nade of, for exanple,
~ pol ycarboxylic acid cenent dispersants, various AE agents of t he al-kyl
,ether-based ani_oni c surfactant nmodi fied rosin acid conpound-based anionic
© surf act ant 295Pky FEHEABRFE abPTes @éﬁp@@ﬁdb@a@@ﬁanmﬁnnﬁpﬁnﬁﬁamnkﬁn hlgher

_ga|ky|carboppuyCaraoxglsalhcnaseementoeh%p%&%aeﬁkﬁn tﬂPth'éa%nts
al kyl car bo ¥I ac&g mpoun - based ani gni ¢ surfact an
aIkbeenzenesu Fofi Y& §5F §5e§IE9PR§ﬁFh§MQ§§9Hﬂﬂ§u<ﬂodﬂﬁ%ﬁd rosin

salts, paratﬁdneomponnd bakdd EﬁhbﬁlchBg&@hdﬁdﬂﬂyﬂarﬁ%rgﬁﬂﬁgﬁadﬁgémiSa|tS
hlghergalk t ster. salts e.anionic, cationic '
noni onic aﬁgmgbﬂﬁg %%%%é gﬂ?? FaﬁngaﬂFPngt bﬁ&%ﬁﬁ%ﬁﬁhﬁ%QQQFq%ﬁlWbanlng
effects,’ aﬁGlétﬁéﬂtfbaﬁﬁdganeenlneshodactamch as tmleliffaldd ng, stirring,

A S:efer?2%n?§§§$§;2nggegcggﬁga Egm%kﬁﬁdSb SF%Tﬁgé%ﬁor:%#F?§éﬁfﬁﬁ”capaC|ty

‘but ' the hy#8 pécppeut hapie aﬁydhﬁéﬁéﬁysﬁékwﬁnﬁbéhaﬂcm@smdnpmunn (A

under al kahthd sg@ﬁé;tp@ﬁéfh@ﬁahh@onﬁethEQaﬁbﬁgt%apﬁﬁg%§r~é

toham ng 20
~-capacify cgp t he-above- ment i o oam ng test. In

tiop can
cases Wher & i E{sl ercﬁﬁgoﬁndh%ﬂyeran§dﬁoﬁ§ﬁﬁﬁl§U1éﬁ¢@re@ﬁﬁm i5%6.ts
condltlonsaaddlihe aniombantogtﬁanaettﬁoﬁﬁonlctBﬁdhﬁﬁpﬁbké%ﬁ% i's higher

than that (A itse referred that the
compound (A Eggtﬁgggolyzébf%fdﬁﬂﬁt éﬁ?% ¥i brRringunhaeabhed
cenent coﬁ%@s@t @nsf@@mpmgstngtcmethodandsmeheas Bheuienglagcenent

" admi xture §@ﬂ§fi§ NGa fr CETENE ng di r ove.cement .gdditive in
~accor apce mntﬂ t%erpresen? négﬁtggﬁk;ﬁgng%gg §r PSS Sead Pﬁhys .
havi n t®- anount of air entrained can be. obt ai ned during kneadlng

| i of concrete or a@tlkc_pre&e&r@@nﬁﬁétttﬁé anbi-e cémpound (A) itself
: has no antlfoamlng capacrty but the hydrolyzate obtalnable o
by hydroly51s of the above compound {A) under alkallne :
condltlons has. the antlfoamlng capacrty .Antlfoamlng
20 . capac1ty conflrmatlon can be made by the above- mentloned
foaming test, | ' ' '
. ~In cases where the above compound (A) is hydrolyzable
‘ under alkaline conditions and the antlfoamlng capa01ty of
‘ ‘-the hydrolyzate is higher than that of the compound (A) |
25  itself, it is preferred that the compound {A) be '
7 hydrolyzable under alkallne conditions in unhardened cement
_comp051t10ns comprlslng cement and water. |
Byruelng a cement admikture comprising a cement
dispersant‘and the above cement additive in accordance:with
30 the'present invention,‘concrete or the like‘always having a
'stable amount of alr entralned can be obtained during
‘kneadlng of concrete or a like cement composition. This is_'
,because the compound (8) in the above-mentioned cement
- additive isrgradually-hydrolyzed undertalkaline conditione
35 in -the concrete or like cement composition and the



because the conpound (A) in the above-nentioned cement additive is

“gradual | y hydrolyzed under al kaline conditions 35 -in-the concrete or |ike

cenent conposition and the 1.1 February 2005 13 hydr ol yz#t Eebhiayi?885 i n
‘antifoaning ability as-gradually forned nmakes the antifoaning effect

mai nt ai ned. Further, when allowed to stand after kneading, concrete or -a
i ke cenent.conpositlon al ways having &3stabl e anount of air 5 entrained

can be obtai ned. Those conventional substances which are incorporated in’

cement di sp S i f oam ng_.cor onents are not readily soluble in
wat er, and ause%ﬁ& §m]‘tnh§t“ g% grip st Kepar at e out,

_when stor@w%mmsumwMﬁmnmgdlmc&amIaﬁﬁiaﬂﬂéms FORt5@rt he

- contrary, the CQIRAWAd - Q%)St%P_dls é 2 %%gp ilic, that it .can occur.

At Iw% tHe iddtkfres

relatively uniformy in ceme

* thereof cafeBendt sawostiziion a\MWLBIY@uthasremagr at |sj:ramreefemrcablty of a:Le:rrent

‘_.30 modi fi ¥

t.d'Spersﬁnte@&@ﬁ&h@@“@aﬁh%ew%%% 1n£%.S°tHBL8 88h¥gﬁgé§A£1 ﬁ%&d ag the

RBSES coont.

. above- nentl egecenent di spersant. Thus, "I'n accor
*invention, RERt LOGRBBSIRILER Havicement Isigp amstaartsy exmcamgtﬁ::emamgty o
“and capabl eao@oale@msngre sbablre samynisQtiald ientyiAidied qhf.ai ned by

usi ng a-ce conpr.i_si the .20, water-solu olymer (A and -
t he above- %%%%Fone % ﬁ? agg&FPFWSHQSG€H¥%¥%ﬁHﬁSeﬁﬁﬂQﬁﬂﬁ? &eo etestitutes
an aspect. stbredeipr edeviktiumeentiiton cefatr aiisperdudthecaliidbnwei ghh  basis,
bet weeyy t h e pe nt. and c nd (A, uch cerrent adm xture,
nanel y the%P%t?gﬂgg%%gungE%AmeESHQ%PH%g &lsﬁéﬂégﬁi lerapI®P 0. 005-t o
0.3, nore - pPeteisbrgn OCGmrt@e@aZEVeiwlhhlﬁomﬁﬂgwekenﬁﬁﬁenu)dlﬂpdrsaﬂtZO

most | pref epabik¥ofls 82! en Pn?xth?etsh%h baye ¢ A S

var| ous AE %gents such as o e alk et her- ased a act ant, -
BEFnsaeﬁﬁaEéﬁBound based ani oni ¢ surfactant alkylsulfonlc -

aci d. conpound bBS@deﬁﬂbD?lCasééﬁéﬁtaﬁispebbgh%rc%hf%ﬁ%%ﬁ%otxl'gatgtd

salt- based 8T gl c_.s rfactiﬁicﬁand modi f1 ed al kyl carbo

i 88 ey ﬁnt‘sefioFse%Qﬁpla@O\Veﬁﬁ@lnt(JM@@eWntpr oduct

conpound- b8sed

© of ' 35 Yand$epkagakt) amitud] ctw-Abcorfhinademrk, ther paeglend iMREHeR ohl
-Febtuary Zgoéement comPOSltlon hav1ng a. hlgh water= redu01ng capac1ty

.and capable of showing a stable amount of alr entrained can
" be obtained by using a cement admlxture comprlslng the
:201 water soluble polymer (AJ and the above—mentloned cement
o addltlve Such cement addltlve also constitutes an aspect
‘of the present 1nventlon " The ratlo, on the solid welght
basis, between the cement dlspersant and compound (&) in
| _ such cement admlxture, namely the ratio ~compound ( ) /cement
ﬁ_ - 25 ;'dlspersant is preferably 0.005 to 0.3, more preferably -
0. 01 to 0. 25 still more preferably 0.015 to O. 20, most
preferably 0.02 to 0.15.
In the above cement admlxture, any of varlous AE
agents, such as of the alkyl ether—based anionic surfactant
30 “modlfled rosin acid compound- based anionic surfactant,
alkylsulfonlc acid compound- based ‘anionic surfactant, |
higher alkylcarboxyllc acid salt- based anlonlc surfactant
and modlfled alkylcarboxyllc acid compound- based anlonlc
‘_surfactant, for example Vlnsol {trademark, product of
'~.$5 Yamaso Kagaku) and Mlcro—Alr {trademark, product of Master

r



o

14 Buil ders), may be used conbinedly, ‘without reducing the -.effects of the
cenent adm xture. Furthernore, other concrete adm xtures such as cenent

di spersants other than those of polycarboxylic acid, shitihaege 2688uci ng
agents, separation reducing agents, neutralization qU|ck setting

accel erating agents, accelerators, water-soluble pol yners, t hi ckeni ng _
agents, flocculants, cenment wetting agehfs, and corrosion inhibitors, my

. be used conbi nedly, mﬁthout reduci ng the effects of the cenent adnlxture

The amount n the aboye co ound A) is preferably, for. :
exanpl e, g)jgl&t 0520 5938’ b\ﬁel ﬁﬂ% Nar %@%%Gﬁ%m@ EHeby vei ght,

still nnreeﬁﬁ@ﬁéﬁahﬂyt@ﬁO@EH&m&ﬂaﬁ%ﬂxﬁpremelghtth@?ﬁbréyeéﬁh@£|y 0.001 to

0.050.. by wBhaHktDARE M NR R At O Rl ﬁ}ggngﬁ Poked ”gggﬁgay be

used a. 15 single species or a m¥X used.

A cenent adhRPREupd @@#ﬁﬁ&ﬁh@§mérwaﬁend,s@hubm&agpomemmeln@Ahgendsan _
,antlfo&ﬁln@e@ﬁ%@tlpﬁ)r%@uWﬁh%haﬁérﬁsanh %%%%ﬁqga f$ ha% a, kaolln

nmeasur e

~turbidity of E& g%ﬁe t han
agueous medfrafm-§6 PSnaggntého&&Cﬁéﬁﬁﬁt@ﬁSnoMaUmMaSOdm@de5§Ddsmeea$ured

in a' 0.50 bjpickenight aaguesys medcunhsekut i-Qpcand we%t% C' ty

in salt wa

tent d t ,
" not nore tﬁgngBlPPné£WE§H§PF§Z %ggsggdU%eeZ%Beeigeh&Uhewa§i9§g (ﬁo on the'

‘ above--spe0|f|ed ran

wei ght basiksduaangl sbepeddects bife tatf eeenel ahie xRhesent ThAVARGHEA, . -and

“such Qﬁﬂenhf aégggébﬂrgfcgg%t L%%gﬁpgmpgh%&ﬁr@ﬁsggﬁgag%ﬁkggé E?%ggfd|fy.as_

i nvention. The above cenen
measur ed |ﬁxamE¢@byOm@péhtoaQu@&ubynndmght smbWE|pme&edaalgloudomotat as -

neasured, pnsa Qy5%@@¥hte'S@EllaﬂHEQUErégerhbWQ go ﬁﬁtﬁe

g ui rement s ati bel P¥y between
the water”8bP0bt eMpstyRER EﬁfblﬁhpcﬁoﬂstPoOséﬁveb&swalqenenbaeéd on
di sper sant thandewhen pfegameﬂtl n %@Q{é@mae(AﬂtngebB%agye(gOQS 15

conceqk;atgpn f 10%b i nst.ance antitoamng. ag ent -and

‘can give a unp orﬁ?gﬁuéﬁugrnﬁdW6ﬁ£u§8lHflBHOaﬁH BRER §8ﬁ§ﬁ9ﬁtmaﬁdbanlform

perfornanc’esed . , :
A cement admixture comprlslng a water soluble polymerl
(A) and an antlfoamlng agent (B) in which said antlfoamlng
. agent (B) has a kaolin turbldlty of not more than 500 mg/L
 20 as measured in a 1% by welght aqueous medlum solutlon, a‘
cloud p01nt of not lower than 5°C as measured in a 0. 5EL by

‘welght aqueous medlum solutlon and an antifoaming capac1ty
in salt water,_and 1n which the- content of sald antifoaming
agent {B) is not more than 10 times relative to said water—"

25 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
30 . turbidlty as measured in a 1% by weight aqueous medium

- solution and a cloud point as measured in a 0.5% bY‘Weight

‘aqueouS'solution satisfy the above- specified range |
requlrements, can show good compatlblllty between the
water-soluble polymer (A), which is to serve as a cement

35 dlspersant ‘and when prepared - in a solld matter



charaéterlstlcs mnthout changi ng mnth tlne and wi t hout 5 separatlon of the

antifoam ng agent even when stored for a prolonged period of tine. Since

it has antifoamng properties in salt water, it can effectdovghy20eshi bit

- antifoam ng capacity under. al kal i ne conditions in concrete and.like

cenent. conpositions. By saying that it has -10 antifoam ng properties in - -

salt water, it is nmeant that the antifnaning capacity in aqueous medi um

sol uti ons -of an |norgan|c and/or organic.salt(s) is superior to the.

- antifoam ng: capac i n agueous. medi um-sol uti on al one. Furthernore, when
‘the conten OBFeP éa APPf 84milAg Ryeneiebf, fori dénwitehca,t kBeabove- specified.

_range, it batmﬁeammﬁ@sebbﬁt hae the gmbéfga@h@qoggeahugghstﬂeaghhy produce -
~its effectg Eﬁon gg' ntent of -the antifoam ng agent (B) exceeds the-.
above rangg, TP O8n R0 SHPHg CERPERP L 8DPodP1ERg™ RET IQFRANCENt I ai ni ng

effect is cbaverselyspiodusedholiheshapyodycei2@ eimerenatwetﬁtﬁects and
make i tg po e o] cgment adm xture to h _wat er :
Y ééngEtEBB blte L ABOUAL1E8 PaBPeagﬁBEnFVSP | ?neﬁgp aedoﬁn?hout

reduci ng capac and maintarn-a g
-al 1 owi ng Pﬁ@ﬂ@éﬁ@g Peripe afiobimeof Zimceven mhenanteféamingf kneading is.

- prol onged peopbecpeqdygt ggmt%a‘esg‘%n&t géncg%?_%%t&kfgﬂ% eeRsbggards the

“above cenent adm xture, eferre for exa e kaolin-
turbidity GBFFﬁ@amlﬁgreﬁﬁaﬁévé B@dﬁétaﬁﬁaélpﬁaﬁond@tmgnﬁ imndonhaetehe

above . cloaddpmrme bemBntoc8ffos MBE 8nB ef By abh ttﬂ@t@1th@§b3oo 30 my/L -
and 5t el 60C %ﬂ . _nore re erabl not g%?e t% L ng/L-and 5 to 50C,

r espectd veRyt and Bt BRPE SFttﬁﬁ nF?#GaWﬁﬁ&ragéﬁthBm?aP§ bhetekhsl y
‘0. 001 to l&ntiffesmingreappeeter ahl 3gQe008 hedduhi BBSutSbhk! cADER preferably

0,08, L0 ybbIEsLeLaINe Lohhe. mmint o s pleyg, vatsppzol i e o
measur ing @helﬁﬁémenﬁeﬂﬁpoﬂeﬂy kaokfnebusbididtymandlokoud pdone, the
foll owi ng Fﬁrhﬁé§morefOﬁhEHSEﬁQCEOneéﬁtSHTt@ngaﬂﬁﬁgoaggﬁg LQSn%Bih oaning

agent: i.n question has antifoam ng properties in
- confirffed by YhEMaBobkengheYeneacebiitigrease,  ifKaerpmesupbbdibye

neasurenEnfoﬂEthédinEhﬁoﬁﬂﬂﬁ@eaééﬁt|ﬁB?”thfQQQthrbéueeaﬁﬁg effécﬁguare
| - When the content of the antlfoamlng agent (B) exceeds the
above range,‘the antlfoamlng effect is lost and the. a1r~‘-'
tentraining effect 1s conversely produced These produce
20 synergistic effects and make it p0551b1e for the above
‘ cement admlxture to have a hlgh water reducing capa01ty.and
. malntaln a stable amount of air entrained without allow1ng
' increases in. the amount of air even when the ‘time of -
kneadlng is prolonged in the productlon of cement
25 comp081tlons | ' ,
As regards the above cement admlxture, 1t is
,preferred for example, that the kaolin turbidity defined
'herelnebove be not more than 400 mg/L, and that the above
S cloud point be 5 to 80°C, more preferably not more than 300
, BQ__mg/L and 5 to 60°C, still more preferably not more than 200
' mg/L and 5 to 50°C, respectlvely The content of the- '
antlfoamlng_egent (B) is preferably 0.0Dl‘to 10 times, more
preferably 0.005 to 5 times, still more preferably 0.01 to
. 3 times, relative to the amount of the above water-soluble
35 polymer. (A) on the welght basrs.



sol utions. %38

“l.nst ance, 591

t
-'antlfoanln agenB Eﬁ%gbglEXOW§8§BHe8Fth@65§9Q I kyl ene -anti f.oam ng.agent

. February 2

~di ff erent - 3f0P

cel I nnth a thi.ckness of 10 nmand the turbidity (kaolin turbidity: ng/L) =
is measured u3|ng a turbidineter (NEC 10 Corporation nodel NDH20O.00

" (trademark)): In cases where the sanple undergoes separéiFQWPWW?¢%the

| apse of tine, it is- stirred and, after attaining honbgeneity; the

~measurenent -is carried out mnthln 10 m nutes. (C oud point nmeasurenent .

nethod) 15 (1) A 0.5% by wei ght aqueouélﬁedlun1solut|on of the: antifoamng .

agent is prepared. . (2). The 0.5% by. wei ght aqueous medi um sol ution of the-
anti f oanmi ng agenpsas Preparg nde 1) heated on a..
water bath, and the ?enperat%FgE%EEQE ﬂﬁggﬁ u%%ﬁg anﬁPQSPutlon

. begins to B@eéﬁe ershdgity pedofrdend meinke theudobopwungThethdee _
- anti.f oam ngoagentthBrel Sapat sRAELLEY! ALLY . rfﬁéﬁ' %d%9€£f85¥ % any of

t hose conpound% capabl e of Teducing the-anount es in ueous - -
n réPeHHBF‘leoﬂoheveﬁﬂt%ﬁeaawm Ryperﬁétamsu fioamkdg wgeat (B- 1)

and/or!bxyabhybeneoaﬁirmednbygtﬁéeﬁboﬁ@eﬁbn%@bﬁ@d'?oaﬂ@ﬁb‘9 g bel ow, for
is preferred that-the

(B--1) and/or. 3Dhexyamkyéehentnfofningnggagent ibBp2hceod £ANAr k§Rao8e Or

oL Ok LPERE AL T AORRRLUERH 5 S AOPKE PLYBL LN gLl 0o 0.

agent (B—l% IS represente he fol | 6W R
B5bidi {mquFEQﬁ meaﬁﬁreﬂdQS}ngnatherbmdmmeaerR4NEUd R6 are-
t he sare 0@0Qp££§t§8ﬁ ﬁaaeleﬁﬁﬁzﬁsar?éfgagmgrizg{grogfm A8 9t & Jydj ocar bon
group contalni carbon atons groups are:Q% ane or
30““?%59%§%n?§p%ﬁ35k9ﬁlWythnéhgrbepseceﬁtahmenglz ne 18

car bon atOﬁtlrrede@ﬁdﬁe@fﬁeih@t@ﬂﬁﬁﬁﬂ@ haﬁb?én@yﬂye;tgép@§§§%¥§ﬂeﬂg the

oxyal kyl en 59 S IS r of 1 , :
-C02-, -S ég%%% 4 8 wfﬁblnnfggﬁt%EEﬁts an integer of 1 or 2 and, mhen _
Rdis 10 (@lhydrpgentamemeunemenﬂ methoﬁhe general formula (5), R4 is ‘a

 hydrogen a(9p1orAaOhygqgfgﬁgg%?ggg cggt@%gig Soiutlon grbon atoms, -

preferably 2 to 30, nor
_ _ antlfoamlng agent is Pprepared.

(2). The 0. 55 by welght aqueous medlum solutlon of the
antlfoamlng agent as prepared as mentioned above under (1)
1s heated on a water bath, ‘and the temperature at whlch the

20, 5aqueous medlum solution beglns to become cloudy 1s recorded .

as the cloud point. _
The above antlfoaming agent ' (B) is not partlcularly
restrlcted but ‘may be any of those compounds capable of

_ reduc1ng the amount of bubbles in aqueous solutions.

25; Preferably, however, the oxyalkylene antlfoamlng agent (B—.
‘ 1) and/or oxyalkylene antifoaming agent (B-2). whlch is
:mentloned below,_for instance, is to be contalned In this
case, 1t is preferred that the antlfoamlng agent (B) be

' composed of the oxyalkylene antlfoamlng agent. (B 1) and/or

30 oxyalkylene antifoaming agent (B~-2) -or comprlse one or both

‘ of these as main constltuent(s)., The above oxyalkylene
antlfoamlng agent (B- 1) is represented by the following
.general formula (5),



.case, the noie

" ’sti’l" nore preferably 6 to 22, especially preférably 8 to 22, nost
-.preferably 10 to 18 carbon atons. Anong-the 15 -hydrocarbon -~ .
groups, . strai ght or branched al kyl- and alkenyl‘ gr oups aﬁeFaamﬁymutarly
preferred. The nunber of. carbon atoms in the oxyal kyl ene group R50 is"
‘adequately 2 to 18, preferably 2 to 8, nore preferably 2 to. 4. Further,
-the noiety -(R50)t- is preferably ' comnosed of . an oxyet hyl ene 20 group(s)
- and an oxyal kyl ene group(s) contalnlng ‘to 18 carbon atons., particularly..
preferably of an oxyethylene group (s) and an oxyal kyl-ene group (s)

containing.3. to 8 carbon atonms, nost preferably of an oxyethylene gr oup( s)
.and_an oxyal ky Dér%r_éiRﬁ %LER ining 3 to(té carbon atons. 25 In this. ‘
- hprn1resu ng from- addition of two or-
nmore al kyl ene OXIde species. In the present specification, the node of

addi ti on ofint hee Pxyabky) eRe HIOUPS airk he fQrid r@s Witd g Jfomaddi tion of
two or nDre %k¥lene ox 'de Sﬁ&éles sel ected from anong. 30 et hyl ene oxi de,

propyl ene 6%F e%ﬁ???% B DxiHErodeyr aken BﬁlaehﬁﬁaoFﬁébPPkérﬁH? be any of,
. the randonredtainbng bl bok30additbonnatomsal tRenat RAg @eshibs ofre f Bt :

t : \ | k . i es: o
vol ven i g gE b EeE et JBnR o BB e SRR bR S, SR KU ERRCT ONEL ¢ he
‘group R6- FRARERENig@ndrke 1%r@@thoﬂS@tbmsboUndepmeaanosthhyheeeabbock o
i ch L huLar DeuRouRdo 0aaaDL oGk F PxYaLkyleps 8F8URS0LETNS ALRNGLS O

nore carbon atoms. As exanpl e such 5 oxy: ene a dgént
(B-1), the?enH%QGBeoﬁe%tF%n%@oft%erﬁbrﬁeﬁﬂhg s@ee|e§ozand*$%ese-ﬁﬁy be used

singly or ®wo-NRF, rmrﬁepfeéénemrr@u beruged senbi pedbYand, when R* is

Pol e ol y) oxypro ne .adducts derived fronlnnnoh dric of
(Pol Y)vel hyl snslpol vl grypropyl ene adduct s deri ved [t oft monohyy i

polyoxyalkylbm@sogemcmtem époiyby@xgeihyben@f@ﬁbYt@ﬁyaﬁﬁ@MbemetadguctS
(B osyebhanci bty pbrLasushe a5 St L enc Bh¥eLon (oA K, shher
et her,, poI§6k%bﬂﬁ@¢%ﬁ@r%£¢§@&9pr@p§¢e&%r2eephylhéiy|préﬁerabh§r8 and
_‘ oxyet hyI enggpxly@gppfyf@f@rggppci§ Q(F egah%(g]lql P?ﬂger ﬁuﬁ&?oltﬁ cont-ai ni ng
12 to 14 carhon atons; (poly)oxya ene kyl)-aryi s such as
, 15 -hydrocarbon groups;.. stralg or branched alkyl and alkenyl ‘
- groups are partlcularly preferred The number of carbon '
atoms in the oxyalkylene group R0 15 adequately 2 to 18,
‘preferably 2 to 8, more preferably 2 to 4, Further, the
'moiety = {R°0) ¢~ 15 preferably composed of an oxyethylene
- 20 group(s) and an oxyelkylene group (s) centalnlng 3 to 18
carbon atoms, particularly preferably of an oxyethylene
group (s) and an oxyalkylene group (s) contalnlng 3 to 8 |
‘carbon atoms, most preferably of an oxyethylene group( )
.apd an oxyelkylene group (s) " contalnlng 3 to 4 carbon atoms
, 25,'in this case, the m01ety ~(R.O)t has a 'form resultlng from
_ addition of two or more alkylene oxide spec1es In the |
present spec1f1catlon, the mode of addltlon of the
‘_oxyalkylene groups in the form resultlng from addition of
two or more alkylene oxide species selected from among
30 ethylene oxide, propylene oxide, butylene oxide, styrene
oxide ‘and the like may be any of the random addition, block:
addition, or alternating addition, for instance. In cases

where two or more oxyalkylene group spe01es are lnvolved 1n;'



polyoxypropylene phenyl ether and pol yoxyet hyl ene nonyl phenyl ether;
acetylene ethers resulting fron1add|t|on 20 pol ymerization of an alkylene'

.oxi de(s) onto. an acetylene alcohol such as 11 February 2005 _
.2,4,7,9-tetramet hyl - 5-decyne-4; 7-diol, 2,5- dinethyl-3-hexyne-2,5-diol or
- 3-net hyl -1 -butyne-3-o0l. :(Pol y)oxyal kylene fatty acid esters. such as

di et hyl ene gl ycol ol-eate and ethylene gt§col distearate; 25 (poly)
oxyal kyl &nesorbitan fatty acid esters such as polyoxyethylenesorbltan

nmonol aur at n l.yoxy th Ienes rb|t n [ ate ) oxyal kyl ene.
al kyl (aryl ol ARk 4t & ohr SregenTad b op#e*n‘ Bt hyl -

__ether sul f aeaezad i@dwuﬁw3d5pok¢ob@ehuytenend@deeyﬂﬁmmmmd iy weiildrat e;
- (pol-y) oxyal; nkyle I a u S, ...GRol.y ye-thyl ene stearyl
. phosphat e;- 2 § ?pg%y xya %@p?e%§§F§ ﬁgn%% l&:é€%§ grou py

ponoxyeth?P@ﬁéP&&ﬁ@lénpﬁeN©3§ Peaberr adonss thesab&ampéaslbﬁaauug agent (B)‘

~anong 14 Feh 1%%@5a%%1tfﬁ%nﬁ¥ﬂéafa§%h%nq g))' 930,00 (AGERLS ((Bil), P, ¢ he

representeg y § above general are those represéente

fol | owi ng GBRefqtlrying ép(ee)lesz?ed[ (tezzmo}rua/y et 8@)esl SEn@d 5 am e -
formula, .B? memeeeent&ea_hﬁ@f@@eusauo@bgblaedhxdrocarbon group contalnlng
1to 30 carbon ?EOE§%8ROO ents.an oxyal kyl ene group contalnlng 3 to

© 18 carbon atons RyeEhye P&EP@ EhPEYPREPYI &g IIChE AerBaedof
addi tion afidon mpdobyprétepably hyatrisf wltheonel aorarsQng 4 1 o(r. + s) <

0.8 ang, 2 EaEB$n anﬁgQ pogXigsageae%%Eg for%yla (6), R7T is a hydrogen atom

-.or a ‘hydr.ocarbo roug nin c&"bon at ons, preferably 2 to
30, nore. éP@ﬂ@ﬂQBV?t Yﬂ@nsdpoéwlbkypmpeyﬁeabeaddupt&,t022 especi al |y |

pref er abl y (Bolg) 22yaTR5h oREeLelghl ¥ AQ L0 it B8 SR @,]togsla,dgqong the -

hydr ocar bo straight or~ branc ups are

E partlculargﬁ8 Vifeﬁheaf PﬁéYﬁﬁﬂﬁéhyéﬁnéaPﬂéﬁlaﬁéﬁﬁﬁrnHﬂ¥¥Q%MPQQQML§m§

‘group R80 betyadeQUeke|ﬁo&yb&yé@hymeﬁee g%x%p&% 1 SR ~§tBFQE%&3HJY 2 to
s nposed o |

'gxyggk§$ene %Pgug%E§ éﬁaegﬁ%5§9§rQ§V§HQP§&F8§p@QFUGGﬁtQQRlﬁﬁdsfF@HHB carbon"

at ons, parhnghEaraycohols contalnlng 12 to 14 carbon atoms;
(poly)oxyalkylene (alkyl)aryl ethers such as
‘ polyoxypropylene phenyl ether ‘and polyoxyethylene
- 'nonylphenyl ether, acetylene ethers resultlng from addltlon
20 polymerlzatlon of an alkylene ox1de(s) onto an acetylene -~
alcohol such as 2 4,7,9~tetramethyl~5- decyne 4,7~ dlol 2 5-
dlmethyl 3- hexyne 2,5-diol or 3—methyl 1~ butyne 3- -01.
(Poly)oxyalkylene fatty acid esters. such as-
o dlethylene glycol oleate and ethylene glycol dlstearate, _ |
'..25 '(poly)oxyalkylenesorbltan fatty acid esters such as o
o polyoxyethylenesorbltan monolaurate and '
'_polyoxyethylenesorbltan trloleate,_(poly)oxyalkylene
alkyl(aryl) ether'sulfate salts such as Sodiﬁm :
, _polyoxypropylene methyl- ether sulfate and sodium
30 ,polyoxyethylene dodecylphenyl ether sulfate,,
(poly)oxyalkylene alkyl phosphates such as
(poly)oxyethylene stearyl phosphate, and
(poly)oxyalkylenealkylam;nes_such as
_pelyoxyethylenelaurylamine.

35 Preferred as Fhe above antifoaming agent (B)'among



brefefably of an oxyet hyl ene group(s) and an oxyal kyl ene group(s)
containing 3 to 8 carbon atons, nost preferably of an oxyethyl ene group(s)
- and an oxyal kyl ene group(s) 25’containing 3 to 4 carbon &f belguary B0G5hi s
case, the noiety - (C2R40) r/ (R80) s- has a formresulting fromaddition -
of two _or nore al kyl ene oxide species. In the present specification, the
- mode of addition of the oxyal kyl ene graups in the formresulting from
addition of two.or nore 30 al kyl ene oxide species sel ected f r om anong

et hyl ene 0x 'de' rg ﬁgene oxi de, butyl ene oxi de, styrene oxi de and the |ike
- fray be any ?ﬁga g GRFadbFt Bﬁmlﬁgoéﬁeﬁﬂélt?oﬁ 6eprgpeeiadt bigthe

" addi tion: ﬁbovengéaeeal Fornases (phepeet wAoBE %épE@BéﬁaéM B908he20 more

oxyalkylen species,are_inyolv inthe addition, it is preferred
that the gf%%%8§589 Bﬁn?ﬁélggﬂﬁwﬁ aféggn (6) be bound to an oxyet hyl ene

bl ock which in turn be bound  to a bl ock of oxyalkylene groups containing 3.

Chere omy oo o A RS a s £ SR8 ey e ing Pegl

~or ‘'two or nore of themmay be used conbinedly. ABA block type ones such as

P0|y0X¥ﬁttheﬁﬁe %Qrﬂﬁhxoxuptﬂﬁﬁhﬁﬂéh@§| O%g&f@%égngmmgququpropylene-'

polyoxyeth€ g propyl ene and é ene- :
pol yoxybut y¥ Facs rBB yB??@Ph?PEF@langyéx et 9I§ﬁébopoﬁygmyprﬁﬁylene_ o

adduct s derepedsénﬁﬂ1ahrakgﬂlkpleﬁéaﬁﬁbﬁﬁ coﬁttxhlﬁP 9t98f1§|899955
containing 1 to 30 carbon at above alcohol's, - there may be

menti oned u%%%tu?a?%g a|86ﬁ%|§686%ﬁea§8 EPP 9Ve£P€8h@PlaﬁEFHQP?§I°f
al cohol , 3addithyh- snbureanﬁ slprafaeabyy 2atbst9nthb eklafdons 0.2 <

2- - nethyl - ut e ated al i pha s such as, butanoi,
penta%%l o%%gnﬁlgylaur o% % n%rls?y%bgo alﬁdﬁ%ﬁ Frtf stearyl al cohol ;

. aronaUEOJéIPlébﬁol(ﬁ suBtn m a berdrczq/en dAttohody arydoodarkdn group -
 Pol yoxyet hbenetnpabyexyar 9pyLepg.Addishs, dgmsgaﬁig@%{%%aht §£ebranch¢d

al kyl alcoholf containing 8 to 22 -carbon -atons an rai ranched
~hi gher al doh® %K%B%YaﬂnFﬁg3QQ $Hill warporrebenabiy ﬁr§0p2§ferred among

these. Foreshecihbbie pryabkybepesapsi boanpgrageBretBol)y 10 thave high - |
'ant'fqgnlqgagggaCItgmsprﬁﬁﬁgggtgkeIﬂ§:f§§§}555t5¥%ups, stralght or - .
branched alkyl and alkenyl groups are. partlcularly
| preferred The number of carbon atoms in the oxyalkyleﬁe _l
- group R0 is adequately 3 to 18, preferably 2 to 8, more. |
preferably 2 to 4. Further, the moiety —(Cﬂhojr/(R%ﬂ;* is
20 composed of .an oxyethylene groﬁp(s) and an oxyalkylene
group{s) contalnlng 3 to 18 carbon atoms, partlcularly
' preferably of an oxyethylene group(s) and an oxyalkylene _
group(s) contalnlng 3 to B carbon atoms, most preferably of'
an oxyethylene group{s) and an oxyalkylene group(s)
T 25 contalnlng 3 to 4 carbon atoms. In this case, the m01ety -
(CﬂhO)r/(R%ns~ has a form resultlng from addition of two
Cor more alkylene ox1de spec1es ‘In the present
spec;flcatlon, the mode of addition of the oxyalkylene
groups in the form reéulting from addition:of'two Or more .
,39 alkylene oxide spec1es selected from among ethylene ex1de,
Vpropylene oxide, butylene ox1de, styrene oxide and the like
may be any of the random_add;tlon, block addltlon,'or -

alternating addition, for instance. In cases where_two or



Cstill norel

" anolnt of air entrained with the prolonged tinme of kneading :in the
. productlon of cement conpositions and have a certain .30 level of
_hydrophilicity against water at- 20C, it is inportant tham1themﬂptm5 nunber
of addition of alkylene oxides and the values r and s.be appropriately '
bal anced: betmeen them For this purpose, it is preferred.that.the
~relation 0.2 <r/ (r +s) < 0.8 be satigfied. Wen r/ (r-+ 35 s) exceeds .
0.8, the effect as an oxyal kylene antifoamng 11 February 2005 21 agent -
decreases. Wien r/(r + s) is. less than 0.2, the anount of air entrained -
increases E@r?héxtﬁhﬁyéﬁnﬁn@ﬁ@ﬂngSP§Cpealongednvnlvhd pnouhetaddlbionenent |
_.conposi tions, isl padragrtQ #RSEERRES hgrstr |t|ons
“Mor e prefer 9*tghe relation. 0@§€<g¥8uﬁ §(§ fmg%%k %I be Satisfied, -
E é?e gBNg Bo3asn<oryethylessy blgcr WhPﬁbfeﬁaben bhcboande (r + .
.~ s) satisfies nhbloekabtodx@aFk(lend §rotp308onthenifhly & 8F heére or less,
‘t he a nt..of.air ntralggg |ncr segggs the tinme of "kneading is prolonged

in hecﬁrgauc? oW° of TS, O BRtrnEeR S et RAENT in the
strength o&geehentheospmsytbenmetheneﬁrthesfolioﬁﬂﬁgospleeébﬁfanahe ef f ect

: f bl 2
3 200" ERETRNHRR950 nBRCLERRDD, oPOLEAPLEL R ¥y kBN LT bS5 (0o

further noferpibedidbly 5 < (r + s) < 50, particularly preferably 5<(r +

S) < 40, nost prgggr t he oxyal kyl ene’
: antlfoanlnﬁ agent'ﬁé?p6dk gagv%ﬁﬁggﬁﬁgﬁt?$8%%%£y§%3€£ l Ré prevent the - -

i ncredde | BXYRECRKuERE BPlYPrvehky hened RP%HOKMErQPBlenged time of

~kneadi ng i'polhexpeoRytéhenpol y62pBAbp P@ﬁ@shﬁaoﬁél?BQyB%M?%e?efﬁrta'n |eég|_
erre a e group R6 -

of hydrophilicit al nst wa '

in t%e gg r%yotﬁthEY SLBYPe ¥°¥ﬁetﬁy ﬁ%egeﬂ%rang%Fﬁﬁtan?B) contain 1'to.
30 carbon. Q@laomnﬁromplen@redemebsydérioe&Ofromlstramgﬂtpoefﬁfaﬁtue@ to
22 -nost péfi{?i aﬁ% yO@héP %gcgﬁ(gfgncgﬁegfﬁl;{ ﬁcbgscgf,’gﬂtgﬂgah dr ocar bon

group is prefera an al keny roup or-a's ral ?kyl group'
1n thé%ractice &% %hﬁaihQﬁﬁHﬂl¢¢NQ¢ﬁrohherhemabdbe Benhnohédani ng agent

(B prefera@lat@@aaéaS@ﬁcanopgyautﬂl§Qea1§91'LP@SBQQ aﬂéﬁﬁalﬁyf) haV'”g a
hydrocarbon, grodp 5 iethyl-3-buten—1- -ol, 3-methyl-2-buten-1-ol and
'l 2~methyl 3 -buten-2- —~0l; saturated allphatlc alcohols such as .
: butanol, pentanol octanol, lauryl alcohol myrlstyl
'.20' alcohol and stearyl alcohol, aromatic alcohols such as
benzyl alcohol and so forth. Polyoxyethylene—

‘ polyoxypropylene adducts derlved from straight or branched
alkyl alcohols contalnlng 8 to 22 carbon’ atoms and stralght'
or branched hlgher alcohols containing 12 to 14 carbon

25 -atoms are preferred among these. '
. For the above oxyalkylene antlfoamlng agent (B=1) to .
have hlgh antlfoamlng capacity, prevent the increase in the

'amount of air entrained with the prolonged time of kneadlng
1n the productlon of cement comp051tlons and have a certaln

'a30 level of hydrophilicity against water at 20° C,_lt is |
important that the molar number of addition of- alkylene
oxides and the values r and s be approprlately balanced
between them. For this purpose, it is preferred that_the
relation 0.2 < r/(r + s) <'0.8 be satisfied. When r/(r +

35 3) exceeds 0.8, the effeCt_as an oxyalkylene antifoaming i



containing | to 30 carbon atons, an al kyl ene oxi de chain -conposed of .an
~oxyet hyl ene group(s) and an oxyal kyl ene group(s) containing 3 to 18 carbon
atonms and at | east one 35 nitrogen atomin the nol ecul ar1tfebruanf200%i t h sai d
al kyl ene 11 February 2005 22 oxide chain satisfying the relations 0.2 <.
~u/(u +v) <.0.8 and 2 < (u + v) < 300 provided that u is the nmolar nunber

of addition of ethylene oxide and v is2le nolar nunber of addition of

‘al kyl ene oxide containing 3 or nmore carbon 5 atons. The above oxyal kyl ene -~

- ant i foam S foam n ent Vi n n the nol ecul ar -
~ thereof, ngg%ggp%%ég %%1 %roﬁ%ecnoqi} ning )195t50 %%%a-t% then  alkylene
_oxi de chai W%‘éﬁh‘po@%dabr ant oxyeedyiBnpegsespis) the ’andeaofokay@éldiyﬂl@ne S
group(s)' coatwed-a Sqt Pl n e itrogen atom
with said alk ﬁ%eogg%X| §h&a%€€%u§%?$§f06 geﬁ%%kreﬁé?ggﬁgfﬁn§’< u/ (u. + v)
< 0.8 and %IEH+ Q/)d%CB@QSWFIeJﬂe t:hessthenobhaqafnqamentocorapl@lutmn@f

“ethyl ese Quse @F@fyramweuﬁelaéla@f@erooﬁ adgdyyiop of the, 155%&5% y!-ene,

-oxi de cont,aj nin e carbon. atons. It i1 characterized aving a
ni trogen alom t??%l?‘ﬁ'e ﬂ%’re-]cdf‘%?e P’a%le%%}élm@roéeﬁ Bt 6% tay) < Y0.7. ,

be- neutralH’:zeﬁemlth,ant}aeldaDue $1:lb5tenceatigfl@gaﬁpéer@patp&qg@n&c Acid.
" such as ocgul S(JI fUI’I c acid or nitric acid, an 0

| organi c. aC| suc as ace |c aci-& o& SHi & d T a(“f%‘lr’rﬁ r89‘|rl c aci d
I n bl endi r@ﬂtlhelrwm einctabte pol yhnertlrﬁé\\)oﬁukﬂﬂeadllagpbéypﬁdihﬁm)’éd ciraci d

wat er 4gol e Pl oMM e P ﬁ@&ﬁeﬂl‘;té Sp Nt al Imf@%@}%‘ﬁaﬁgn‘%‘: ant| f oam ng

agent (B-2), the po ycar box I C aC| er-so uble in
. a formin Whithe aitrenge (g@r@erp% edrpent thewrs . ndltaral (ized s tlrs a '

nmonoval ent3¢eted ,g:saketeas @@'&f&@ét it U&E&tPfoé’rRPﬂ%az]L of metal such as

calcium. ifon or alum num Preferably, however car boxyI ic acid

‘vt er - sol [ FoISrer Mosppaided aH va fdemaeddti@s® dhréut &)i Ze@00f r ee
car boxyl h]uplsi Wmﬁiwfil\@d,erstb‘pi ulibee not ¥ESFHOXY | C< agk di poj yarer “having

e SR SRR o SRR O L R S B e o
. -aci d pol yare araieuty af | kedr v I t4e, 3ot tpogearab ynim ¢ her OX Y k@/l ene -
'antlfoanlng)agent (B-2) to 11 February 2005 . _
' ' Further, for the oxyalkylene antlfoamlng agent (B 1)
to have high antlfoamlng capacrty, prevent the 1ncrease in
.20 the amount of air entralned with the prolonged tlme of '_
‘ ‘kneadlng in the productlon of cement comp051tlons and have'.
a certaln level of hydrophlllcity against water at 20°C, 1t
1s preferred that the group R® in the general formula (5)
_ or R’ in the general formula (6) contaln 1 to 30 carbon
'-25- atoms, more preferably 4 to 30T still more preferably 6 to
22, most preferably 8 to 22 carbon atoms. The spe01es 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
\-_ 30 'antlfoamlng agent (B) preferably comprises an oxyalkylene
' ‘antlfoamlng agent (B- -2) having a hydrocarbon group
'contalnlng 1 to 30 carbon atoms, an alkylene ox1de chain
Composed of an oxyethylene group( s) and an‘oxyalkylene
r'group(s)'contalnlng 3 to 18 carbon atoms and at*least one
35 nitrogen atom'in.the molecular thereof, with said'alkylene



" 23 forma salt, whereby the solubility in water i'nproved and the storage

stability of aqueous medi um sol utions.of the resulting blend of the '

~ oxyal kyl ene antifoanmi ng agent (B-2) and pol ycarboxylic acFabrusetzossol ubl e

_ polyner'becones very 5 -good. Furthernore, when this resulting blendis
-added to.a .cenent conposition, such as nortar or concrete, an exchange .

react.ion occurs between Ca ions and lile cations occurring in cenent and.

- the: ant i f oam ng agent, whereby the antifoam ng agent is released to express
its antlfoanln 10 properties.. As such oxyal kyl ene antifoaning agent

(B-2), thePelﬁﬁyCBélﬁeﬁﬁFéﬁéulaﬁtthoahehgtageﬁt@ Eeﬁreééntedbe< Phe

-.follow ng geaepak fiar muka Qlibo %}ﬁg&@é&k@ﬂ%tuéli ug%%g&%§% %£Eﬁg,j_

CH20) - u2/ ( R%soﬁé% X2 - .. %

formula, R tafn ﬁ§8eEP¥1? 8 Qaheeofndi ¥ éPehbe @Slﬁﬁdn@@bﬁrreﬁresents
- an oxyaIkyhédétgonupfcemkgﬂehégoﬁlaé d8n€ai hongatons, nBR2e, cR2BoaNd R29 are
the sange % ferent and each represents a hydrogen atomor a hydrocarbon
group con alnlng 1 to 30 carbon atons, ul, u2 and u3 each represents the
aver age nol ar nuﬂberab@VeddeabhybénetmthﬁeamQﬂgoagdﬂt VB+2y2iangnv3 each

rer esent safBecaNREAGeaHBhEr naDUIher 10T AL} 90O camalicyheng oxide

‘containi.ng 3 or on ato r.ovi bns u = |+ u2
+ U3, v = brdrqceybenvsroop2canb¢1@unq ¥)te BO8candof stfws# am) < 300 are

_'SatlSfIEd,aXﬁﬁléﬁeaaﬂlﬁé @ﬁﬁbn'éoﬂb@ée& @Pdaﬁga§§e£ﬁg§%n8n§ §§8¥g eX2 and

X3 is e above genera fornul a t he
same 8r di Frer 8Rt CAKBLERL AP epF @R AT S gon §HR bEn3 atont 8 ogasbbiy dabems bon

group’ ﬁontanﬁlﬂg %eﬁ@t?En@ahg@ﬂo@é@nﬁtomThﬁlﬁﬂdéﬂﬁérQggygéﬁ%pokﬂéeUdes ,
straight o ang gro cont g1lto car bon at ons

benzene r[%ggﬁ ﬁ%u§¥yxﬁog%ezﬁeﬁgﬁl%Pﬁuﬁgg oﬂéﬁpc +g¥bups® cbnfBfinEng 6 to.
30 carbon 4t éwst viugh3a8 whenyly aékyheheoyhr phebytabkybdd{at &yl dphenyl _
subst  uted pheBL, oa0onBRELDYL,. AL BT QURSC£OBL2LILNG o Lo BQ.carbon

“.atons; and ﬁ roups cont aini ng carbon a ®x2 or-
‘X3 Islfﬁ %lﬁy e@gegxa@@neogtalnlng 3 or more carbon-atoms. It is

characterlzed by hav1ng a nltrogen atom(s) in the molecular, -
-and the- nltrogen ‘atom may be neutrallzed w1th an ac1d1c :
'substance, for example an 1norgan1c acid. such as -
‘ hydrochlorlc a01d sulfurlc ac1d or nitric ac1d or an
20 organlc aCld such as acetic acid, propionic acid or
;(meth)acryllc a01d. In blendlng the water- soluble polymer
(A) such as a polycarboxyllc acid water soluble polymer
aw1th the nltrogen—contalnlng oxyalkylene antlfoamlng agent
(B-2), the polycarboxyllc acid water- soluble polymer may be -
125‘f1n a form in whlch all carboxyl groups thereof are .- ,
'neutrallzed w1th a monovalent metal, such as sodlum or
Allthlum, or a divalent metal such as calcium, iron or
. aluminum. Preferably, however, the polycarboxyllc acid
7 :A water-soluble polymer is blended in a form hav1ng _

‘_30‘ unneutrallzed,rfree carboxyl groups. When the water—‘
soluble polycarboxylic acid polymer hav1ng free carboxyl
groups is blended with the nltrogen contalnlng oxyalkylene ,T
antlfoamlng agent (B-2), the free carboxyl groups in the |

- polycarboxylic acid polymer are neutralized with rhe
- 35 hitrogeh atom in the oxyalkylene antifoaming agent,(B—Z) to .



ﬁreferred anDng them Wen x1, x2 or x3 is o, a stralght' or branched -
~alkyl, straight or branched alkenyl or straight or branched al kynyl .group
‘containing 1 to 30 carbon atonms .is preferred, a strai ghti1 pebriirppopged
al kyl', straight or. 10 branched alkenyl or straight or. branched al kynyl
.group containing 4 to.30 carbon atons is nore preferred,. and a straight
.or. branched al kyl, straight or brancheg al kenyl or stralght or- branched
al kynyl group containing 6 to 22 carbon atons, nore preferably 8 to 22
carbon atops, is 15 still nore. preferred Among these, straight :

or. brancheﬁorﬁlRyFabFouﬂgeéﬁ%Ypgﬁﬁe$®e@blSmtyabhewaEeFQn@prGQG@ amd 8280

B e A i S Rt A 8n8 |

carbon at ons e p
of the oxy*é?ﬁvfﬁﬁag égea?o% Ry . oxvglbxyanryprerhbfeopning ®eant B6D) and -
'RﬁSO may bendnyobﬁcahbox?hdona@ﬂdl&a@@r sBlaBke agdl {hon @éc§$é§rﬂéilng '
addi ti n._cas re two or, more . oxyal kyl ene groups are
i nvol ve‘";g |%I| {)ﬂ |eo:':nElor qu}]esr e %19@1% CIQ%O & R29-
in the gen@@laﬁnQSCtbmpmi‘al@l,l)s@ehbmﬂrndotbaanoﬁxg@ﬁ@yé’eelﬁ gﬂioeuacmlmé( whi ch
in turn be 0 C yal k e cont ai ni.n

r@QEEﬂoﬁ Oécg£9 e Bl é% ¥$§$ % yPE?h%a%b%?%ggcﬂ%¥5}ngnunber

- carbon at opns. In the ove enera or mu

u of addi t%%nc%ﬁle%kyéﬂﬁytéﬁea@tbt@@nm@ a¢ien hpl @her &Py ntider v of addition =

of oxyal kyhenprgseuns soakel i ”ﬂeﬁe&Qe&até?aé P8l O p@g%ff ati sty
E nor-e %

the relations 0.2. < u/(u + v) < referably

5 < (0% RIOREHRHeS 5t A9 %%%%?Y@%léﬂfahﬂrye @rktl(f@ammq Agesy, Bndher

preferabl ythexe (may M Iﬂeﬂ@ﬂané&léxﬁtiﬂﬁéﬂﬁzﬁ% ﬁf@bré’pﬂ@séu%%%gy\é; %; L

80, partic ref er abl + V) 11 February L
proport i on&]1 ]%%l oA % a?l uf‘g‘fm‘é |fH))n of - ethyl ene oxide relative to
the total :nolar nunber (u.+ v) .of addition of aI kyl ene oxides preferably -

satisfies the(CHCHION AREE) 4] (4—R2%) < 0..8, nmore preferably 0.3 < u/(u,
S+ V) < 0.7, s |IH% mdrenﬁreferé?4’§} 0R35 < u/(u +v) <0.7, Preferred . B

speci fic exa d 97C3- 1e al k e oxi de adducts -
derived from- fﬁar%am%@é‘z@ @Y ?’é ai ght or ﬂiﬁ hed al kyl- group .
_cont ai ni ng 1 (9H38I-f%) P(R%Bﬁg] or s%one‘ary am.nes - havi ng two- equal or. _

~in the formula, R“, R26 and R2® are the same or different
‘15 and each represents an oxyalkylene -group contalnlng 3 to 18
' carbon atoms, R*, R¥ and R?® are the same or different and
each'represents a hydregen atom er'a hydrocarben grouP
. containing 1 to 30 carbon atoms, ul, uz and u3 each
Ny represents the average molar number of addltlon of ethylene
.(_).-i-zo oxide, vl, v2 and v3 each represents the average molar o
number of addition of an alkylene oxide contalnlng 3 or
more carbon atoms, provided that the relations u = ul + u2
+ u3, v=vl+ v2 %'VB 0.2 < u/(u + v) < 0.8 and 2 < {(u +
__' v) < 300 are satlsfled, xl, x2 and x3 each is 0 or 1 and at
25 least one of x1l, =2 and x3 is 1.

In the above general formula (11), R25 R27 and R?? are
the same or different and each represents a- hydrogen atom
or a hydrocarben group containing 1 to 30 carbon atoms,

The hYdroearbon group includeS'Straight or branched alkji'

30 gréups_containing 1 to 30 carbon atoms; benzene ring-



10 different al kyl group species, such-as (di)nethylam ne, (dl)ethylanlne
(di)propylam ne,. (di)butylamnmine,” (di)pentylanine, (di)hexylan ne;.
-.(di)heptyl ami ne, -(di)octylam ne; (di)nonylamn ne,.(di)deqyFeidre2005
(di)dodecyl am ne, (di)tetradecyl am ne, (di)pentadecylam ne,. 15
(di ) hexadecyl am ne, (di)heptadecyl anmi ne, (di)octadecyl am ne,

. (di ) nonadecyl ami ne. and -(di )i cosyl ami neis4 mi xtures. of primary annes
haV|ng a straight or.branched al kyl ~group containing. 1 to 30 carbon atons
but differing in alkyl group species, for exanple coconut oil fatty
aci d- der i vEEDBRLRARY aﬁpmé§1029rQUEScCaotdidengvédtprBﬁacyrhnnnesomspybean',

Coill fatty agkd agebh¥§91prhmﬁpi?ﬁ€hp§ P 915 &g“’lﬁ&kgé?ﬁhgnggr'ved

pri-mary am nes:and hardened bee rv primary an nes;
m xtures ofUB&EORHERY BheRES. havﬁngapethaﬂghﬁl&enmﬂagéheﬁsatﬂytagnbm@s

'contalnlngzltbo360caabbﬁna25matOﬁﬁdbalehyﬁengQpbncéhkxhngﬁeuﬁ gpeghes,
for ex ocon t oil d.  Secondary _am nes, olelc

N dﬁq y fCId derive
- acid- |9% 8808 4Py ARl sbedh %ﬁI1$a}myaéQY%FQE?WV%Hﬁ%é@bndary
am nes; bepreﬁarked/ambng abedl- demh@@dxlﬁeﬂbﬂﬁah¥33ﬁ§n@ﬁ angk hag glgned beef

(211 ow faLby peldcafudes ysd serandsey. . pesi pnl IRLOf secondaty anines

havi ng a benzene ri1ng-con Yal ni'n
car bon at ofiE, bganﬁheé phbypyl qabkplphenyhnlpbemytalBylcarbon atoms -

T(a'ky'>pheﬂ¥'p§éﬁé£kéateg BheayLn Bepﬂkaxhh@ada&pgl"FsraQQh@“ gl kenyl

- group.containin on atons oOr -an p contalnlng 2 .
to 3011 FebRDE 9d2®éBEQElCQFb§ﬁré@6h§ Oﬁrbéﬁnﬁbgddéikyeﬁlfgoﬂup -

po'YOXya|k&bﬁﬂ@lhﬂhyc¢|§ohaglBQrEoHygfgﬁgr?QanEQUEr€9@£§e3'ngn& 3o 30
ene

carbon ato X hyl ene and an- oxyal rou ‘
contalnlngngf? ﬁg % %%ﬁnSFﬁ gyéon§EF§Fﬁht0?r @rﬁﬁﬁhﬁg Eéﬁh&d@%xyl
group to astrairho grohpanaBeMehLkgﬁyanyﬂeﬁpd@bhﬁgﬂniﬁgnﬁp@bygzya|ky|ene

gl I's h b t o
ety ong Pl YR R e AR RaR S b b0 Sabfedi fRGSa 1o ggsca?lgon

at ons. Yy c@‘m/bl siene opr@ﬁerredm riatoﬁg/ommqe s;j:rmqagltio caan karndrichegt. oup. As
compounds QﬁkyﬂggﬁoﬁﬁgrQférQPQfS£PF§ U%Efﬁiﬂfﬁlég R@030: 007 DO RLf®
oxyet hyl ene group s) and-an oxya | ene grou Confalnlng 0‘18
_ Carbon atoﬂE |ﬂx¥ﬁ% ylene groups con aining 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
20 group(s) and oxyalkylene groups R*'0, R?*°0 and R”O may be
~any of the random ‘addition, block addltlon or alternating .
addltlon,_for instance. In cases where two or more
~oxyalkylene groups are involved in the addition;'it is
, preferred-that the groﬁp R?5, R? or R®- in the‘geherai
25 formula (11)- be bound to an oxyethylene group biook 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
’?0_ 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, stlll more preferably 5 < (u + v} < 150, further
‘preferably 5< (u + v) < 100, still further preferably 10 <'
35 (u + v) < 80, partlcularly preferably 10 < (u + v) <. 50.



> mol ecul ar and containing two or -nore nitrogen atons, which i5 serve as the.
above oxyalkyfene.antifoaning agent (B-.2), there may be mentioned -
et hyl ene oxi de-C3_18 al kyl ene .oxi de adduct s derived from A 2805 nes
.obt ai ned by dehydratlon condensati on of pol yal kyl enepol yamni nes, such as

. ethyl enedi ani ne, propyl enedi anm ne, di.ethylenetrianine, 20
triethyl enetetram ne, dipropylenetriamgdwe and’ tetrapropylenepentanlne
with fatty acids, 'such as acetic acid, propionic acid, .butyric acid,

- valeric acid, lauric acid, stearic aC|d ol ei c acid, coconut 0|I-der|ved'
fatty aC|abe BoybeahlderDﬁedhéamoyaacndmbebeefofahﬁdmtdenloéd 25 fatty

 acid. and héﬂqﬁﬂ&g oPERLALALLOWAGL! YEd:hal Ly, a1 5o Chithene (xi gy C3-18

'_alkylene oxl.de adducts deriv I'm dazol'i nes obtalne by fur
dehydrat i ofif orddntden afi pékviesal okhdesrpredengdint sohigbhdenthei on of

pol yal kyl epepat yani pes, <sughyas $§h¥|@nﬁd'ﬂakaeprQQePésﬁylGngdkaﬁy@&
di et hyl enetri am ne, trletailenetetranlne 8 E enetriam ne and _
t et r apropyT efibpent afi ngtihitt BOF &t Pyefagpbly AasuadBt Fcvhefdo- broplonlc '

‘acid, butyric acptefevaberspeactde éﬁampfeacaﬂe étﬁﬁléﬁeaﬁkﬂdeoaﬁﬁc acid,.
.. coconut oi derlve fatt 1 ds, .soybean der d fatty 35 aC|ds beef

tal | ow derTVad Fat dJy ré%l%ma‘% ?‘%ﬁl %%ﬁ%@e © r%tﬁ S AViion -
" tall ow derhgetinfast ytasidbt Ct- ‘BPahydedcatkgh group- contalﬁhhgll to

gr oup- nodlgbeg?gggﬂlgngmgx esggoﬁﬁ ?g %fﬂgsoﬁ geng Egﬁgéaugfrlved from o

~ pol yal kyl-enepol yam: nes suc i am ne ram ne
di et hyi%net} f&aiaet alkVétﬁyDéPeSEECaﬁﬁnesudhpaopyﬁehmethahamenand

- tetrapropykeﬂﬁaen%ﬁﬁhmﬁe,eqaib§98p9iaﬂ§n€3 1§1?th¥§§gﬁlﬂé'de adducts
~derived fr drocarbon or  al k icatrons of =~

poryalkyleﬁ%bb?%%h?%@@l%ﬁch (d&) h@¥ﬁ§?%h@§yaﬁﬁhéheBFMb?méﬂ@dlan1né

dnethylenetdiaﬁtﬂylaﬁ@nérleamyh@ﬂgnemiﬁgln@dlﬂaeégpxh@ﬂ@ ri ani ne and
roup nodlfled

ot aBr Py REREALANL 15 C1. 190, PO 258000, 068UP7 10 LI 91 24P 1
:_polyaﬂwyleh@lhhe&edesuthmaee,podyehhpt&decyiamlnand(ﬁobypteﬁybgmammhee,'
SrhoTens: PRSI ASSLNCOSLNTED 0L 604 bl I &0 SLRGR SRR REimary,
- adduct's de@$¥%@5f¢®ﬁ1EH a straight or branched alkyl group contalnlng
‘1 to 30 carbon atoms but dlfferlng in alkyl group spec1es,
. " for example coconut oil fatty ac1d derlved primary amlnes,
; 20 olelc ac1d ~derived primary amlnes, soybean oil fatty ac1d~-
. derlved prlmary amines, beef tallow fatty ac1d derived
‘ prlmary amines and hardened beef tallow fatty acid- derlved;
. primary amines; mixtures of secondary amlnes hav1ng ,
'stralght or branched alkyl groups containing 1 to 30 carbon
25 atoms but dlfferlng 1n alkyl group species, for example
coconut oil fatty acid-derived secondary amines, oleic :
acid-derived secondary amines, soybean oil fatty acid-
' derived secondary amines, beef tallow fatty acid-derived
| -secondary amines and hardened beef talLOW fatty acid-
. 30 :GErived secondary amines, ptimary'or secondary amines
'hav1ng a benzene rlng contalnlng aromatlc group(s)
contalnlng 6 to 30 carbon atoms, such as phenyl, .
"Aalkylphenyl phenylalkyl (alkyl)phenyl substltuted phenyl,r
naphthyl and the like, or an alkenyl group containing 2 to-
"_35 30 carbon atoms or an alkynyl group containing 2 to 30



* 30. *hydrocar bon- or al kyl -group-nodified polyethylenelnlne or -

~pol ypropyl enei ni ne respectively obtained by polynmerization of

" al kyl enei nmi-nes such as et hyl eneim ne and 20 propylenelnlmepdﬁmmghmos ,
‘hydrocarbon group- or alkyl group- .nodified of am nes obtained from

pol yet hyl ene glycol's having an oxyethyl ene group(s) and an oxyalkylene
. group(s) containing 3 to 18 carbon atgg by conversions of the terninal
hydroxyl groups to amino groups; and the like. 25 In the practice of. the
‘present invention, it is possible to synthesize unsaturated nononers
‘havi ng antcanbanngtpmspeotlemlﬂgseaéﬁivédlﬂgoﬁhp&@yoxyalkyleﬂe anti f oanm ng

B- h al wh d d
RS S0t Pt vRpr bR E VS Ropdna e P o RrRg e 85 (803 of the
general foeauban @EqmsrnamhoaheEMylemngﬁQuﬁai and RB9okgahkhyenegen at om
with an ugsghyna eéoﬁééPﬁ 1§ 86! dgSuGhyas SEB&Q)BﬁrXBh9e§§§9?OaE mal el ¢

aci d. %¥ coagI%ner|Z|ng t unsat urated “nononers having an m ng
proper td est eﬁmhﬁﬁénbyngxblov¥@ﬂﬁgt@ gpnaringedtounit asepebiensed by

~the generahmiﬂeEeaéy@ﬁud2995m2§oi96£yé§k9ién@r gepenal nhoiAyl a (8) given .
tater. heregi nononer provid a constlguent unit. represented by

the generﬁVQFBFﬁﬁ gn(8youp %ﬂE?éPl grhufa #90vagbeBnakaPer 2Rerein, it s
“possi bl e toxyetnymenatgrbhp(antaﬁ@aahngxﬁamnyabhéugmbapl th@nﬁ@humﬁg
nstitute a further

kel et on.
 Trvent fon. A CehBnt BAPXE AP B° cBprPAYRE A0GapEr o8I BFRI POty ROt and
wat er -Iin whrehpato. &paambedghtowbt ai nabl e by causing ‘a cal ci um :
chl ori de-cont ai n S b
~admi xture to foé%??s 89ﬁ§%gE€&#H% 97%ga98?8%ﬁégf%g§9ﬁe ﬁ%g§%¥ﬂ§nable by
- causi ng an @qﬁ@oﬁ@rhﬁﬁl@ﬁ@mﬁol@nl@hY@tth@nabGVGHQéﬁénﬁnédﬁnxture to foam

.percentageox9£1k9@@h@8§98ﬁp@s?a@@ﬁﬁéﬁﬂﬁﬁg53ntBU&@ScéEBSﬁ SAMRLENgnt bRe -
cal-cium ch e contalnlngga gueous. nmedi um sol ution of the. 15 above .cenent

- admi xt.ure ?BE?SBH?FsaH@tCP aTRRg 569% & MeFEuBLipEPHENORTEMS, 0WRbGRei ght
aqueouss negeumesakuthenabbvet beyabryEefenent i 8dainxhyr 8gehs nMAL2} | ower. than -

 aqueous melbheoRr PEErEPRECHEBE R  ER e ki Feve P R L e el T

-,carbonate adduadpuéermgeﬁhércmnamndeoamsaed obhenned by dehydratlon S

: - condensation of polyalkylenepolyamlnes, such as 7
'ethylenedlamlne, propylenedlamlne, dlethylenetrlamlne,

- 20 trlethylenetetramlne, dlpropylenetrlamlne and "’
tetrapropylenepentamlne, with fatty acids, such as acetlc'.
,ac1d proplonlc a01d butyric acid, valeric ac1d lauric
acid, stearlc a01d, oleic aCld, coconut 011 derlved fatty

~ acids, soybean- derlved fatty ac1ds, beef tallow~der1ved

25 .fatty a01d_and hardened beef tallow-derived fatty a01ds,
ethylene oXide¥C343 alkylene oxide adducts derived from
imidazolines obtained by further dehydration of amide
amines resulting from dehydratidn cohdensation of

© polyalkylenepolyamines, such as ethylenediamine,
30 - propylenediamine, diethylenetr;amlne, trlethylenetetramlne,

o ‘dipropyleﬁétriamine and tettapropylgnepentamlne, with fatty
acids, such as acetic acid,jpropionicracid;'butyric.acid,

: valeric acid, lauric acid, stearic acid, oleic acid,
coconutrqilmderivéd fatty aCids, soybeah—derived fatty
35_ acids, beef taliow—derived fatty acid and hardened beef



- cenentt con%

adm xture to 0.2% by wei ght rel ative to cal ci um carbonate - and t he content
of cal cium carbonate to 70% by weight is- not nore than 1,000 nPas can
produce the effects of the present invention, and such ¢tRemiane2d@bxt ure
~also .25 constitutes a further aspect of the present invention. In respect
to the above. cenent adni xture, the proportion of the foanthelght
obt ai nabl e by causing the calcium chl o27de-containi ng aqueous medi um
'solution of the above cement adnixture.to foamrelative to the foam .
hei ght' 30 o aln bl e by ca t he a ueOus medi um sol uti on of the above
cenent - addi'f ef&g'%ti Egﬁe Fédsto asm"tb@ﬁ?ﬁgﬁbeﬁeqrqupf'@he .
”ﬂpercentageadkyﬂogmoh@hgbﬁldueapQea@a@ﬁ% 2xiflehEl 65 éikfieﬁéuékﬂaethe. |
| uti,on t he above cenent

cal ci um chlg C AN aqueous ium s
adni xtur e asagg%ﬁfggkghg |%58Q b YﬁﬂgggPB&&O SPREDEF §USHU@By weight 11°
Febr uary 2@@SYignaqlmemget;replruwiehetjnemmfe t be cghgveneemeamiadyi xture as

~"cloud poi pt-i o806 L Lty m.car.bonat slurry prepared by
adding an. aq&goug ﬁegﬁﬁﬁkég ﬁt(oﬁgkfopﬁeegg 5ea8éﬁﬁnﬁ dm xture to cal ci um

car.bonat e EﬁBrQBF8§Uﬂﬁ@epﬁh§a@®nBenetbvleaedo&edencyaanaXKylenéCbih&@bby

wei ght rekatibvest BegakehUR-6ar tey ong e um carbonate
to 70% by wei g%&éaiigdls ers?gn@?ggex &P@@épﬁoﬁ gff%%%f ?% x 1 and -

f oani ng i nfgg Py PﬁepPé¥6é5¥#?§epoﬂ§ﬁ§énﬁéqQuﬁénéﬁts ment i oned
above, - theethyéeheddamxhu;epi@p?léﬁéﬁh&ﬁhﬁeexHh@th?lbhét?@éﬁﬁﬁé”‘”9
properfq es, ESQ?B a kﬁ and I n ganlc sal t - contalnlng aqueous nedi um
“sol uti®n con SHERF kgﬁ@ﬁPeCoaﬁ EPPYoRBeSLeAMABECcBREr ete and its
-perfornancéethapaePEiBBEpeBtamnhevntygmnmfdf$ﬁhrﬁéﬁﬁgx@ﬁpt|@£ aNﬁ@p the
cl oud poin L ng iforma i :
sol ution cgﬁég% %%?gflgg e@ﬁgY ? ﬁl §3é§é#?k¥égqetékté) éﬁhﬁ%ﬂ<& even
during a ,ﬁ?ﬁtﬁﬂéeﬁrﬁﬁrP@HyelkslenaQElnaﬁd gnchoam pelfethghegeimine -
characterléﬁﬂ0§o$§pr8§y@éﬁébhiﬁé Whifint e éﬁ?é%mQ& %k”ﬁoé¥§8%19§£98£e when

t he di ers k ﬂex sati sfies the above 20 range ure can make
t HnStekBENERNFUTH FFu?EhY}GHVWEhn@heQ@ pfepglsnaimipepduced .

- synergi sti e’a]hy;/ene hexn‘:ee’eo_{ 1 ACHTI ReF Ldree Qﬁ@ﬂi@sa&ﬂfcﬂ'@%lé&gwe&ﬁ e@éom Ci

'-“@teijredUC'ﬂ%d%%%%%bt% %@daiﬁgabbﬁo%% %& 1f{ed polyethylenelmlne

or polypropylenelmlne respectlvely obtalned by :
. polymerlzatlon of alkylenelmlnes such as ethyleheimine and
) 20 lpropylenelmlne, C130 hydrocarbon group- or alkyl group-
modified of amines obtained from polyethylene glycols
- having an oxyethylene group(s) and an oxyalkylene group (s ).
j_‘contalnlng 3 to 18 carbon atoms by converSLOns of the
_ ;termlnal hydroxyl groups to amlno groups; and the llke
) _25 - In the practlce of the present 1nvent10n, 1t is
p0551ble to synthe51ze unsaturated monomers hav1ng |
antlfoamlng propertles by esterlfylng those oxyalkylene
antlfoamlng .agents (B- 1) of the general formula (3} in
t which R? is a hydrogen atom and T is - -0~ or -NH- or those
30 oxyalkylene antifbaming agents (B-2) of the general formula
(11) in which any of R2?®, R?' and R?® is a hydrogen atom w1th‘
an unsaturated carboxyllc a01d such as (meth)acryllc acid
or maleic a01d. By copolymerizing these unsaturated
monomers having antifoaming properties w1th a monomer
35 providing a eonst;tuent unit represented by the generai |



ﬁalntalnlng the anount of air entrained w thout allomnng 25 increases in
- the anount of air even when the tine of kneading is prolonged in the
‘production of cenment conposition. In the above cenent admr&ﬁmﬁezmmt is
preferred, for . exanple that the above--defined foaming index | be 0 to.
70% 30 the above foaming index 2 be 50 to 100% the above cloud point be.
5 to 80C and the above dispersion i ndexzdbe not nore than 1,000 nPas. More
'preferably, t he above foaming index 1 is O to 50% the above foami-ng index -
.2is 60to 100;6 the above cloud point is 5 to 60C-and the above 35
di sper si ontPREEx2 § hoPT AEPETEAaROBBBLAPAS)’ gSVenl labes herébraary 2005 .

_---.---3-0--prefefahlb!ﬂomt%lﬁep&bwaln@beveoh@@mtognltndﬁrt2repeeé@nfted%g ;HQ the - than
' i ndex is 0Oto @6 he i Oto 100%;;

500 nPas %he 9 ?Sltl fg

the above EFotid gp ﬂfmu v dP§p€F§P6ﬁllﬁGé%uﬂ§ né0) neiEesf lakerabove - |

-cenent adnhrteis,i $tnos pasBubWbatbylhe&tpb@hed phevkded rbARAinkt conprises.
~a water (A and.wat er the above foaning .index 1,

-foanlnéglngbﬂg%?tﬁg ge%gln aﬁalaﬁﬁﬁeﬁgﬁgﬁ%PﬂdexSUC#aP? LYRe¥¥n the -

‘ respectlvecﬂﬁﬁ§e§u§peo|fueuhaboaepeﬁorofOthxappbeentt1neepte6erred that .a
conmpound or poly n a rii nd_that the.

HeEehat ngandRtLE LA PLORET LI B2 RE_USP, PO IOt

. above- - nent i oned conpoun mng ag ent hers
be - used. WﬁenaPﬂeW556§e1€oWbéGhda(ﬁyaanbﬁeghénpbtoanahgeagenCauéfng|s

_used, lt bﬁcﬁﬂESlﬁﬂS&fhl@rDa@pébﬁtalﬁgﬂﬁnhqﬁggﬁétﬂéalg\ﬁ %8&11%5«%” gal | the
f our qU| s._nmentioned above and he ef resent |nvent|on

can be ©pfBattedtmeR eFQWFEHuéﬁbgﬁlﬁ@ﬁmsléfnPﬁehaﬁbﬁe EbapPolfd (A) -
and/ or - an@ffbha1ﬁgamgﬁeightBobaaenEBEeSByEcéﬁsihgsQn”ﬁ@hb@ﬂ§dmed1um

e herpodcobfOidhcet CLh RS ERS, LAl ISLATCE: Big UL LaLodoen
“di sper si oncf nflexn Reiglo dheappeadanpelhtmmnaseseaﬁnernehheﬂngthﬁe _
above- nenttaﬂeﬂuﬂEéMPQrP&e contalnlng aqueous medium solution of the.
15 above cement admlxture to foam 1s not less than 50% a-."
- cloud p01nt of a 20% by welght aqueous medium solutlon of .
_,the above cement admlxture is not: lower than 5° c, and a
' vrscosrty of a calc1um carbonate slurry prepared by addlng
_  an aqueous medium solution of the above cement admlxture to
20 ._ca101um carbonate and adjusting the content of sald cement
 admixture to 0.2% by weight relative to calcium- carbonate-
and the content of calc1um carbonate to 70% by welght is
not more than 1,000 mPa-s can produce the effects of the:
| present lnventlon, and such cement admixture also
:25' constitutes a further aspect of the present invention.
_ In respect to the above. cement admixture, the
proportlon of the foam height obtainable by cau51ng the
calcium chlorlde contalnlng aqueous medium solutlon of the‘
' above cement admlxture to foam relatlve to the foam height’
30 obtainable by cau51ng the- agueous medium solution of the
iabove cement addltlve to foam is referred to as “foamlng
‘1ndex 17, the percentage of foam helght dlsappearance 5
'mlnutes after causing the calcmum chlorlde contalnlng .
o aqueous medium solution of the above cement admlxture as’
35 “foamlng 1ndex 2", the cloud point of a 20% by weight



" ¢l oud point neasurenment can be used where the cenent 25 admixture is used
din lieu of the antifoam ng agent. ‘(Foam ng i ndex neasur enent met hod) (1) -
An aqueous nedi um solution (100 g) is prepared by wei ghﬂr}g;bﬂjaagopf a

" cement admi xture ‘adjusted to- a solid content of 20% by wei ght ina- S
pol ypropyl ene vessel with an 30-inside diameter of 65 .nmand 'a height of
92. mm [ product of . Teraoka: Pack-Ace. 250 (tradenark)] and addlng 99.5 g of -
a 0.1% by wei ght aqueous sol ution of Vinsol (tradenmark, product of Yamaso
Kagaku) [the concentration of the sanple -(cenment adm xture) on that

occasi on beq{m@:'l@s e diumes ghtf i0B85¢2) tha alﬁbae rmexpeeteaamlxmtenaaer ature of -

20 and a oA 2000 H BUL Sy of 80%, & harmy xepgproduct of

Tokushu Ki k Hononi Xer Irrer portl on:
. honomi xer $ﬁlg1hrw|EE©Bar§dtlyx)e§d¢lsn@|Q;rpoeel@lemusmedaupuewkutn@dlmjfnislmeut| on

~ prepared a@b@@@tc@ﬁ@gta@@HfXHEP@rtoléaié m e PEoAE Pacgf%?%§§9§n£g’ see

Fig. 1; the honom xer is °di sposed e center and’t he
sol uti &n ishe sERieut 0T 45800 @%@ﬁ‘bra@ﬂlﬁﬁ‘ﬂﬁf%sto(@)2%ﬂh3§r‘e%tifﬁ1e¢ t he

rotation lﬁeﬁé@p@@dtar@alaeuﬁ%&ib&maté Sandath@v\esin%@nﬁtéﬁdcaféiﬁﬁ 30 .
- seconds, the he| ht of 10 fo iﬁge‘(d}foam height) is nmeasured. The

di'ffer enceE DR 1r_1 the {’QV\F)}%&’ ‘f)%Js? FRSF BAMR ghResks- pHEes th erface
‘and t he f ofwarhingi thodmse maefcﬁmmgsmca&enzasathefizoaneh_eegﬂ%ctwé -Then,

. 10-g of hid Ki Ki t
19 9,57 pekelam chlor gt oyl Sl R siide, Shelegain Ry
nm andOa I‘@f@ﬂt-‘o‘few exrmlépt@dum @it Tep @okay Paoﬂate'ﬁ\teeQSﬁ)m(ler ademark)]. -

P0.5-9.  POTKADN ohnd hensenBalc Al {Lusn adliph6dat0eguschids spntent - of 20%

"~ by weight is weighed and a eto : 1% by .wei ght
- aqueous so‘-’r%]tli”blp%f‘:%%blow rbﬁéle‘?«l%lﬂﬂknt prEpeet L bPnyanach «egecmgrefse added

(pr epﬁr at i of t 4 p@af@ramaal aﬂaﬂac@@%iatmaguagya@mygwwnm@ ution). 4
0t Tand CHPTbaHE nEFBRt e Bt E25 TN G e o A ucous
medi umssol tenags, i 5 Uﬂfﬁﬁﬁcblﬁ&daqui@()ug heed fith eseNGLi bR a‘:@anb@edﬂghaméd o
CalCU|atequ£qgat{¥bam1ng agent will hardly separate even during a i
: : prolonged perlod of storage, and uniform performance
‘ 'characterlstlcs can be exhibited with the lapse of time.
Furthermore, when the dlsper31on index satisfies the above
[20 range, the admlxture can make cement comp051tlons excellent
in fluidity. When these effects are produced
l synergistically, the cement admixture becomes one havmng
great water—reduc1ng capac1ty and capable of stably
‘ malntalnlng the amount of alr entrained w1thout allowing
L - 25 increases in the amount of air even when the time of
kneading is prolonged 'in the productlon of cement '
comp051tlon '
In the above cement admlxture, it is preferred, for'
,'example, that the above~defined foamlng index 1 be 0 to’ 706,
30 the above foaming 1ndex 2 be 50 to 100%, the above cloud
poant be 5 to 80°C and the above dlsper51on index be not
_'more than 1,000 mPa S. More preferably, the above foamlng
index 1 is 0 to 50%, the above foaming index 2 is 60 to
100%, the above cloud p01nt is 5 to 60°C and the above ,.

35 dispersion index is not more than 800 mPa-s. Still more



val Ge$ obtained in the above procedures (3) and (5) The above foanlng
“index: | can be calculated as (X1/Y1l) X 100, where X1 is the foam hei ght
(nm) obtained 30 with the calciumchloride-containing aqueeisaryemisum
sol-ution of the-cenent adm xture, nanely the value obtained as nentioned
above in (5), and Yl is the foam height (nmm -obtained with the aqueous
‘medi um sol ution of the cenent - adnmixtur® nanely the value obtained as _
nmentioned above in 35 (3). The above foanming index 2, which is percentage
of 11 Februar 200& -32 foam hei ght di sappearance 5 m nutes. after causing

t he caIC|Hﬁ? FaPide EBAt aPAVAgTagmEnds insgkum d6l Gt iton46f, t hbe cenent

~adni xt.ure tbofeafbbmehat inaeko2t he foamsheisght %t%e%bovéoc§898n§6%ntcan be
- cal cul ated; as é(% z xg)/x } g 100 where X1 is the val ue obt ai
‘ment i oned ABov Eg &bej abpie FisreRsight 1pARY 4Pt BPLSMATAUL es

fol I owi ng. tEannﬁﬁOtmsaot stlrrlng of the cal ci um chl ori de- cont ai ni ng :

‘aqueous; medi um's t e ce xture with the honom xer in the

. above- E%ntloned g#gcéﬁﬁ?gg #go? OgE?%F PEFoh=Mfitt aﬂ@a§EPEﬁehF H%Fhod)
(1) Ca|0|uﬁﬁﬁatﬁsharéy(tsetgtcpeddpcbvmﬂeulthatFumkaompog;es ASw42e0- . .
(trademar ky 1§p§g| LevauEf JC R an artlcle di_aret er
"1.85 ntcrong Facﬁeﬁ.ln%gSa Saw‘]i%e?ene vgglsgltHE |58P8é glaneter
of 65 nntaﬁﬂ ax is ﬁeP@hPGOtnéex @édcpoeﬂtTendoﬁaSpéaeROAcenQEQ

_(tradenarkf&ll(Qitﬂﬁhethé45eg¢e§@ﬂp@|ghﬂgestggegeggga abBQH‘XtFH i s added
‘to th%_caIC|un1 arbo at e-contai ni ng vessél so that the cenent . ntxture ‘

amount’d t 0B8PS ¢ t byl RePERteFERGt Fhatt 8 CQ@POEGQ Bér?@lﬁveﬁehgﬁtngof ,
caIC|untcaabbmﬁoemingapebyerheesehenusédﬁhﬁdutﬁatSthZQ%BVemﬁbﬁhloﬁédat'Ve,,

| Th | | b |
Stirred - neniri; g Sy CatET RtnTdo. RraLs Tbf cortoaucy ChpsRUIBE  (4)
" Using a ho%ﬁﬁixermfem dﬁtﬁ:taktﬁveTcﬂmwm-ln@ kA Kompyad/ o . arPhi foariie oy xer .
- model M (t(@ﬂeﬂgrﬁéed the §e85m¥s'éasg é ?geg%rg gogemgﬂtfgdm§xft ytes.

(5) -The m xture_after’ stlrrlng I'S i and in"a ’“con
t enpert urd?vbeleing abbcther fqurotpaubraupnse mephiéonatickbaveaahdnat e

: slurry to €. eBhe b3 &Elf%btp@edéﬁtelﬂﬁaﬁﬂléﬁrcaﬁegésﬁﬁiﬁyoﬂrbéuéééeCted
Preferred embodlments of. the above compound (A) and/or
antifoaming: agent (B) are the same as those mentloned -
hereinabove. _ '

20 . The follow1ng methods, for 1nstance, are sultably
' used as the methods of measurlng the above foaming index 1,
' foamlng index 2 and dlsper51on index. BAs for the cloud '
point measurement method, the above"mentloned method of
! cloud p01nt measurement can be used where the cement
25 admixture is used in lieu of the antlfoamlng agent

' . (Foamlng index measurement method)

(1) - An aqueous medium solutlon (100 g) is prepared by
weighing 0.5 g of a cement admixture adjusted to a solid
content of 20% by weight in a polypropylene vessel with an

"30 _1n51de dlameter of 65 mm and a height of 92 mm [product of
-Teraoka: Pack -Ace 250 (trademark)] and addlng 99.5 g of a
0.1% by weight aqueous ‘'solution of Vlnsol (trademark,
product of Yamaso Kagaku) [the concentratlon of the sample

, (cement admlxture) on that occasion being 0.1% by welght]
.35' (2 In an atmosphere at a temperature of 20°C and -a



‘these anronrc groups and, era

by 1 hlnute of stirring at 2,000 rpm (7) A 80-cc portron of the cal cium

.carbonate slurry, prepared as mentioned above in (6) is placed in a glass

vessel .. with a dianeter of 40 mmand a height off 120 nmyBBebridpy ZdBct of

. Maruenu: Screw tube No. 8 (tradenark)], and the 11 February 2005 33

viscosity at 20C is measured using, a type B visconeter ... (product of
Tokyo Kei ki: B$L (trademark); the nmeasugenent bei ng carried out under . the.
fol l ow ng conditions; QL 60 rphr using a.-No. 2 rotor until 500 nPas, (r) 60
rpmusing a No. 5 3 rotor from500 to 2,000 nPas and (]3 60. rpmusing a -

No. 4 rotdRIFHRY CH0G R0 10 hOCOMIRES] | pﬂmﬂuaﬁowé-mmhusmukamder sol ubl e
_pol ymer (A)Kotgq/obe T us@dAur{Ot rﬂ%m%mgitérce(% &er?ﬂealjmve telq:r} %(}\zg %%SCI’I bed. -

The" above ter-soluble ol yner has I clent conten of "a

hydr ophi | i AR HeaTr @IlglethstC@SrléirYdérypteﬁe i %@erd viat éhesalawsioss The

hydr ophi [ Ctneﬁmmctddﬂaﬂtlldﬁi brelpla(:‘de‘éﬁ%% %@rﬁﬂ'o@’red’%@o‘%@ Grded C(alt' s :
struct Ugal nit hO%g f?ﬁé or two or nore of these structural ‘unit SpeCI eS

may be”con alﬁ§ SPOSHRSr, 566 ddidre ladhf SoOMiZer icement
di sper sant diispopreef dmalthy hasithet b fofPaask-AHeQNiagid $hRUR ARG idNQR ONi C

.group as hygr t ruct nrts T necessary further together with
2t %&%‘d aCtAZl 0o § %’%\/f‘j’ 25 i

a cationi.c, 8 ‘t'he a t here maybe nentioned, for
exanpl.e, . cdB oxtheggaf@ﬁre &hedIOMhaaphouecsaOpdﬁd aﬁdcaheoebQu&de
silicic acu@ and oielyr ite a¢ gdgrQHfﬁ rng 98E¥$8% H?Mehﬁ Bge g re of

I as xyI B as an
essent?%l QﬁﬂtlaﬂPrné€@§@aP¢lﬂb¢0heﬁ U@@@Nﬂ@d.mnTheadsﬁféDanceaC|d 25

group. Theb@@ﬁb@ﬁl%heQ&@W@stnﬁb%Q%ionf%E %%%WE o8m= g@%%géY§hgg%|Y) al kyl ene
gl ycol resi.dyes .a ether grqups.. The poly 9 one or nore of

t hese noni M€ f&FSuBEE FP@féPéﬁr}quﬂdhE§ﬁ§ﬁ G&¢@6§9FﬁoﬂﬁaﬁﬁﬁﬁenésglycoI

resrdue asthe dssenbeabhtinit and, nore preferably, it has a polyethylene

- gl | | | 3 Th
AT s A T i VUL M

polyalk%leK@g@kyaﬁpgeo,resmdu3599aﬂ6 )1 ési dedghder ined bbmypropylene

p0|ya”‘dep95§gb@e§195 an inside dlameter of 65 mm and a height of 92

mm {product of Teraoka, Pack—Ace 250 (trademark)] A 0, 5 g.
portlon of the cement addltlve adjusted to a solid content
of 20% by welght is welghed and added thereto, and 99 54q
20. of a 0.1% by welght aqueous solutlon of Vlnsol (trademark
' ' product of Yamaso Kagaku) 15 added (preparatlon of a
ca101um chloride- contalnlng ‘aqueous medlum solution).
-(5)7' The same procedures as mentioned’ above under (2) and
(3} are carried out‘ and the foam helght in the calcium
25 chloride~-containing aqueous medlum solutlon is measured.
(6) The difference in foam height is calculated from the
values_obtained in the above procedures (3) and (Sr, |
‘The above foaming index 1 .can be'calCulated as
 {X1/Y1} X 100, where X1 is the foam height (mm) obtained
30 with the calcium chloride- contalnlng agueous medium
o solution of the cement admixture, namely the value obtalned
as mentioned above in (5)' and Yl is the foam helght {mm)
obtained with the aqueous medium'solution‘ofrthe cement
admlxture, namely the value cbtained as mentloned above in

© 35 (3) The above foamlng index 2, which is percentage of



*

“pol yal kyl enei m nes,. or from al kyl ene oxide adducts of these. The polyner
may have one or nore of these cationic groups. 35 Preferably, it has the
residue of a. polyal kyl enepol yam ne 11 February 2005 34 ot Febnuaat 2025 ene
oxi de adduct. thereof and/or the residue of a polyani depol yanine or an
al kyl ene oxi de adduct thereof.'Preferany,'the above ani oni c group occurs,

"in each gramof the water-soluble poly?®er solid, in an ampunt of 5 0.1 to .

‘cont ent” can dﬁqcalcu ated fromt

'13.0'ng/ g, nore preferably 0.2 to 10.0 mg/g, still nore preferably 0.5 to

5.0 my/ g, t bax roup sh ref er. sati'sfy th|s range.
Preferably,BgﬁeR%% %&oﬁléaﬁggﬁﬁ ngugsmlpﬁtﬁﬁea%gﬁ r 85FdBPe th8l yner, in an
....amunt. of $aﬂ@195%£b90wedgthnMane1pgeaquabh$ fedtonOs%lhyida wei ghe, sStill

rore Pref eeallncA0ah g, ROy eLalt o a7d the alkexnogl yalkyl ene, glveol

resi due should prefe rab y satis 'S range i

‘preferably380§aC9ndSm,thenWHEecaiahabtedpabymﬁxlln an) geoynt< afogd. 1 to
13.0. 9/ ghetl imelgmt%ukfanuewewlagng& hieraReye,\ “35 38! ¥Rl 75, Pol ymer

is not partlgul rly restricted provi

ecu wel ght i S

suf fi ci ent f héSmiher £oemt heAIbE a@heﬁﬁtarséemsnngeabfbaﬁywmug Bt is

preferred mhautebeof p@hy&&hghafetaeweaqb&uaveh@gelaeLegHtaanmﬁbght within
the 20 ran OLué 00 lto 1, g g 000 %on t he g et hyl ene gl ycol- "equival ent
basi s: FP8m PREIM e RBOIAE OB ofehBht CoBFR eﬁgmﬁﬁtEE?IWﬂyh the. weight -
aver age nnhemqmaxemeughthesabpwe#meabhynudtbrﬁcedbeeraage of 5,0.00 to .
500, 00Q, a hi h n f 10,000 to 300,000. 25 The
car.boxyl- g?ggﬁp?%géﬁé agégg{éoﬁuﬁ% %en? %SFB be measured in the. -
fol | owi ng ﬁﬁhnerCab@laﬂu@@nboneﬁeuﬁi5§ogutpondutttbé pbLyoeFuakaadj usted to
pH 2 or bekgwbs N§“92@@t?@rBBeHﬁE§?t'QEEEEFE E&ragbgnargge6§a5?8xyl group
dire 0 arrlve_

at the secHfid ImfieEt iRAFpefie divmetee. ¥1$%tml¢¥@¢%bti$nptﬁﬂ¢d in a

‘Nbasurenenpompph?ﬁyiéﬁéeggbeamtﬁhﬁh{ahrﬁthag &%ﬁmét@r5?9tﬁgrﬁhogn@f thg
- pol yner. is y n e pH of _the aqueous medi um
. solu?ﬁbn o?gtﬁ p8$y%%rmT1[Eﬁaaﬁsfaogoéaraoﬁ . PaCk"Ace 250 |

(trademark)] R .
| (2 ] Water_(45Ag)“contalnlng:the cement,admixture_is added“
to the calcium. carbonate'cohtainiug vessel so that‘the '
| ‘cement admlxture amounts to 0. 2 part by welght relatlve to
20 ©100 parts by weight- of calcium carbonsdte, namely the cement"
admlxture is 0.2% by weight: relatlve to calcium carbonate.

(3) The resultlng calcium carbonate slurry is stlrred
manually for 1 minute using a stalnless steel (SUS) spatula._' '
(4) Usrng a homomlxer [product of Tokushu Kika Kogvyo: T

25 K. Auto Homomlxer model M (trademark)], the slurry is
‘stirred at 5,000 rpm for 3 minutes.
{3) The mlxture after stirring is-allowed to stand in a
constant temperature vessel at 20°C for 1 hour to adjust
the calcium carbonate slurry to 20°C.

30 (6) Using the above homomixer, redlsper51on is effected
by 1 minute of stlrrlng at 2,000 rpm _
{7}y A 80-cc portlon,of the calc1um carbonate slurry
prepared as mentloned above 1n (6) is placed in a glass
vessel with a dlameter of 40 mm and a helght of 120 mm

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



35 is*adjusted to 2 or below using a 0.1 N aqueous hydr ochl oric acid
solution. (3) Potentiometric titration is carried out using:a 0.1 N

"~ aqueous sodlun1hydrOX|de solution. 5 (4) The carboxylic ACESbridre20ds i d val ue
(ng/g) of the polymer is calculated. fromthe amount of NaOH required to
‘arrive at the second inflection point fromthe first i nflection poi-nt and -

'f'the accurate wei ght of- the polymer. First inflection point: The inflection-

- poi nt” due to 10 neutralization of hydfochloric aci d; Second, inflection
poi-nt: The inflection poipt due to neutralization of the carboxylic acid.
‘The pol yet RyPEREGFyREI 2ofit &fit iPASEREdaBEkBINaL EvDesBl ubFeopetgfer . can be

_determ ned[pﬂotihetfolfl 0vkRe RBRRE: . RsiS &%hd@ﬁb@ﬁ)a shandandushshance and
. pol yet hyl ene ycol, .a standard curve ratio vs. integrated area

ratio fronPgd §5§&?Floﬁjé?r yRrdes E’aﬁs%@&épie’éing( gpniREipoky 6dJnd?:Ellﬂht er nal
standard subshgnaenar e2 wotberohyim xed apd. §Ub(2}cé090k P dFiNR 3 '

.spectr tey, 0_( h the " m eak appearing at the
sane pg‘{sr?t:éon ﬁgr ﬁ%l? Oﬁetg %)f @é?h’ﬁ@n@ @P?c@q Goqpsrp“balséﬁllgataeamfrgmthe
standard ctpverbised énoﬁﬁetareé,6&0|mPaofs]t.he i nt egr ated val ues of the
"3.3--3.9 ppm pegke apReRLL Agnt finlHS,S -B0sLbn ONoBR HORL (BT 1hey

F} ﬁ Su %tance

pol yet hyl ene %I ycol" 25 and t peak of -the |n -
The above Waf l%oFbBlErﬁﬁFyﬁﬁroﬁAyh?slﬂﬁﬁnteaﬂtﬂéuhawlﬂesestbﬁdted but. may

~'be any of those m@a@ﬂ:@v@fwa%fw&iwﬂeapa@yﬁérrﬁge%nguf%@%w on .cement .
corrposll tions Pg arboxylic. acid yners” havin l.ene glycol 30
moi et i'Ss i RORFRR! %ﬁa?ngy F%pB+e¥%r§E¥9cE§§61 HB&%VEP rSH@ﬁr ghe ™

pol ycar boxydlgmacri dapetryseiubaa. b@h@&ﬁydﬁﬁoﬂ&Bﬁ@e@&i@ftuﬁﬂl&iﬂiﬁjent of a “

| cement di s a Ss cal | ed. pol ycar boxyli c . aci
- di sper santﬂg(?f@g er&ge uc hgmargje%l?lc 380dpf #ePPéH ﬁg Eﬁtxﬁﬁgv‘énl -Ss
- pol ycar boxgihd conei @dr povyner herdlofFebheseys2005t86aa polycapbokykiwaaci d -
- pol ymer (Asd) chaViDged, FEQJHW@'%%& 5e£e%\%]set1§ta}?néxc%ﬂler(ﬂ)

represented by the follown
15  cement dlspersant, 1t preferably has both of an anienic

group and a nonlonlc group as hydrophlllc structural unlts,
if necessary further together w1th a catlonlc group
' As the above.anlonlc group, there may be mentloned
for example, carboxyl sulfonic acid, phosphorlc ac1d
.20 carbonic acid, SlllClC acld and nltrlc acrd groups. The
' polymer may have one or more - of these anionic groups and,
most preferably, it has a carboxyl group as an essentlal -
-unlt, 1f necessary further together with a sulfonlc ac1d
. group. The nonionic group 1ncludes, for example, .
25- (alkoxy)(poly)alkylene glycol residues and alkyl ether '
o groups. The polymer_may have one or more of these nonlonic
groups.. Preferably, it has‘au (alkoxy)polyalkylene glycol
" residue as an essential unit and, more preferably, it. has a
- polyethylene glycol or alkoxypolyethylene glycol re31due,_
30 ‘among them. The cationic group 1ncludes, for example,
amino, amido and lmlno groups, polyalkylenepolyamlne
re31dues, and re31dues derlved from polyamldepolamlnes orr*
.polyalkylenelmlnes, or from alkylene oxide adducts of these.
The polymer may have one’ or more of these cationic groups

'35 Preferably, it has the re51due of a polyalkylenepolyamlne



RO RO C---C9 1. COQRiOaR 12 5in the fornmula,-R9 and RO are the.

- saime or different and each represents a hydrogen atom or a.nethyl group,
"the a RO groups-are the sane or different and each r epr esedptary R05 '
oxyal kyl ene group containing 2,to 18 carbon atons, .a represents

t he, aver age. nol ar nunber of addltlon of. the 10 oxyalkylene group and isa °

.“nunber of 2 to 300 and. R12 .represents g hydrogen atomor.a hydrocarbon
“group contalnlng 1 to 30 carbon atonms, . and a .carboxylic acid

‘constituent unit (11) .represented by the follomnng general fornula (8);
R'3 Rl 4 ,orlam a&kgieneﬁbgiﬁérhﬁdmﬁt thetrke ff ahaba, tR:. ragddRedodra the

oM reprSuEh a8 ERERS" PRI RuToukl RESR AATE PGRRUNY et

ammoni um or a prBt@ﬁareblbrgéhecaQQVﬁeanZOnAbsgrpupfeccedsa31nheaabove
- Pol ycar boxykhf 8¢i ghepQéX@Ff-sb§uﬁlBOb}5§?ﬁQ?x}él bhggachd gl rg'agn@- g having

~a -pol yoxyal kyl.ene_et her constituent un r-épresent e
fol | owithg GeheFal 13f Br el & (Byre mreﬁerabéwy02@050310R@5maig,|stlmle

, A180(R190)m5@@ pﬂefEEaEQy”U|§ tR&15, OR%%/%“da QYthfEa&%B& ar grblg same or.
and each re ggnts %?5¥]H£Ogen atom or .a net g represents a

gr ou
hydrocarboﬁ pPtH ¥gS3tistE EhtBonan &%onsPr?E%rﬁbkﬁe L@ oups are
t he. . sanenonldnltegeutpa@dcﬁﬁsh 1ﬁephesaareraeoqmbabkpb@@aegroua ‘an

' contalnlngagoﬁgtlngfrggn95g by weight, more preferably 30 to 958 by
o 190 'welght still more preferably 40 to 95% by welght and the
‘(alkoxy)polyalkylene glycol residue should preferably |
satlsfy this range. - The catlonlc group preferably occurs:
in the water soluble polymer in an amount of 0.1 to- 13 0
malg. _ , |
y15 The molecular welght of the above water soluble
; "polymer is not partlcularly restrlcted prov1ded that the
} molecular. welght is suff1c1ent for the manlfestatlon of
cement dispersing ability but’ lt is preferred that the-
'polymer have a weight average molecular welght w1th1n the
"20 h range of 5 000 to 1,000,000 (on the polyethylene glycol
equlvalent basls: GPC). From the vrewp01nt of cement
dispersing ability, the,welght average molecular weight ish
. preferably within the rahge of 5,000 to 500, 000 more |
:preferably within. the range of 10,000 to- 300, 000.
257_‘ ' The carboxyl group in the water- soluble polymer .can
be measured in the. following manner. An aqueous medlum
| solutlon of the polymer as adjusted to pH 2 or below is
. subjected to potentlometrlc titration. The carboxyl_group
content can be calculated from the amount of NaOH redquired
30 rto arrive at the second 1nflect10n p01nt from the first
' inflection point.
rMeasurement method (potentlometrlc tltratlon)
(1) a0, 5- -qg portlon of the polymer is dissolved in 50 ml
of water

35 7(2) The pH of the aqueous medlum solutlon of the polymer



atons, b represents the average nolar nunber of addition of - the =
. oxyalkylene group ‘and is a nunber of 2 to 300 and R20 represents' a

hydr ogen at om or a hydrocarbon. group 10 containing 1. t 0113Rbkady2006 at ons;
and a carboxylic acid constituent unit (1V) represented by the follow ng.
general formula (10); R21 R23 ---C--- (10) X22 coon~2 in the formula, R2' -
and R22 are the sane or different and 1fs each represents a hydrogen atom a
.met'hyl group or -000N3 provided that R21 and R22 do not represent - 000MB.

si mul t.aneously, R23 represents a.hydrogen atom a nmethyl .group or ' -
- CH2000M4, 1ﬁ2§daﬁate¢QBOa2e0r badowaveivg dlﬂtérbnaqaaduseach represents -a

.. hydrogen ahyak@&h@oﬂﬁbhxélereemueﬁeﬁ R23 20 is -CH000M4, M2, MB and M4
. each repre?ggts B?B dro en aton% a monoval ent netal,.a di val ent nmet al ,
aht

anmoni um o a@%ets%@ Erakiae. iThgarrind abbvasiager- 8ol ubl e

pol ymer (Aaqpeeﬁsrabﬁyumcﬁy@fbﬁﬂaetB@l@EQMﬁ polycarboxyllc acid pol ymer

(A 1) lor the a olycar lic acid yner. (A-2) ch

mater-solugﬁg po?yﬁe?:%% %Ctgnéﬁgeﬂcb@ YﬁguébévéfgboPycﬁhﬁoxyl|c aci d

poIyner(s)peﬂymeromsnealéulahed fioﬁebhuaamoﬁﬁBSOSBNEQHDreqalaﬂatB@r one .

“but prefer onpr S I lic_aci '

constltuen?9£¥ﬁg a otggn%n ?gﬁe ?8?! ?ytpg 559%n§%F ing (A— 1) -and

(A-2) are. 1Eﬁaﬁﬁé%eﬁlE@dntnanﬁatheheychaaEethelghbvef Eheepblgmed essenti al

~constituent U“'t?lfé@Dﬁ@ﬁl@StH@ﬁtﬁélﬂﬂd r@%% forgﬁtfﬁh/ Nftd tyent unit
I"at er

(V) derived fromthe  nononer ment | one ere| ese constltuent
uni t s FachPRRyrabhprisen opé By ﬁP@heﬁeePescedrtmo or nore species. 10 The

‘_ above pol ycar boxgéeendcikf PatYIBR $Aidd : Camda noraducad i poraly ey i zing
a nonomner cong #tlon coggﬁtf%ﬁ or -nonomer _giving the constituent unit (1) .
e

(e.g.- the WoRohar+4a¢hyn PEYLhErafhy- and a monomer. giving the
constltuent uni tTHe IpoXeeithydee nphpael é@ﬂt@mﬂtl@neﬂelabcﬁelﬁaﬁ@EEIn) Such

''a nononer g SPHBPé'égfﬁh@?yc%ﬁ EQe&et89ﬁl QRnogellg%Xnggmanner

‘constltuent unit (
_ (l) Usrng a standard substance and polyethylene glycol, a

-standard curve (welght ratlo vs 1ntegrated area ratlo from
'H-NMR spectrometry) 1s constructed
(2) ‘The polymer and 1nternal standard substance are
unlformly mlxed ‘and sub]ected to H-NMR spectrometry

20 (3) - The weight of the “3.3- 3.9 ppm peak appearlng at the

© same pos;tlon as that of the polyethylene glycol” 1s' ,

. calculated from the standard curve based on the area ratlo
hof the integrated values of the ™“3. 3-3.9 ppm. peak appearing
. at the same p031tlon as that of the polyethylene glycol”
25 and the “peak of the 1nternal standard substance”.
' : The above water—soluble polymer (AJ is not .'

' partlcularly restrlcted but may be any of those capable of
exhlbltlng a water-reducing capacity on cement comp051tlons.
Polycarboxyllc acid polymers hav1ng polyalkylene glycol

30 moieties in side chalns are preferably used, however. Such
- a polycarboxylic acid polymer can be used as an essential
constltuent of a cement dlspersant:and is called
polycarboxylic acid polymer cement dispersant or water—
- reducing agent.

- 35 - 'Preferred as the above polycarboxyllc acmd polymer is



~(e) nentioned later herein) In cases where each constituent unit conprises
a single species, it is sufficient to use single nononmer species for ‘ '
~giving each 20 constituent unit. In casés where each condf Fetneany 209 t
conprises. two or nore species, two or more nonomer species - giving the - ‘
- respective constituent unit species are to be used. As for the proportlons '
of the respective constituent .25 un|t§3Qonst|tut|ng t he above

pol ycarboxylic acid pol ymer, (A-1), the constituent unit (I)/constltuent

“unit  (lI1)Lc ratio is.preferably 1 to 99/99 to 1/0 to
50 on the ée?gﬁphéggggyﬂ$ﬁeag %l???ﬁ@ﬁf Eﬁlﬁ? EPYFB nétituent unit = - |
_”(II)/constppéﬁﬂﬁyaﬁkwl€VF pateo ten30itmeetpuafer 4b)yrepreeeA9480by0 1/.0 to

.49, still +nBreq1RLehigLa t9,5/0 to 30, nost preferably 70 to
95/30 to 5/0 toolo Tﬁg p%%%?Q ??ﬁéﬁggn t fuent unit (r, constituent' :

unit. (I1). and constituent unit (V) is 100% by melght ‘however . 35 The
above pol ycar box scfggld polymer (A-1) may also 11 February 2005 39 be
produced by dire terifying, with an al koxypol yal kyl ene gl ycol,

| east some of _t he, carboxyl ~groups of "a pol ymer " obt ai ned by copolyner|2|ng ,
a nonomer: conpositi. conpr|5|ng an{i@insat ur at ed nonocarboxylic: acid 5 ,
nmononer, such aslacr lic af%) q$thacryllc aC|d or crotoni.c acid, and a
nononer gi vi ng .ateon OR hﬂi (). (e.g. a nononer (b) nentloned | at er
"herein). Referring to the above general formula (7), the . .hydrocarbon’

‘group @pntﬁﬁ”tﬂg £olRuBl, Cﬁggﬂﬂi%Pengrosgaéggéﬁgrnggﬁggeagﬁgaagﬁay be, oro’

“exanpl.e, an alkyl group containi ng 1
. ring- conta?ﬁ?%greﬁFGﬁﬁﬁté grbrgresen aphpmgos &om80hygar fooups ohbe such as a

phenyl, alk¥bphesys, aEEe"EWea'sE)ﬁla orakifekpheny! @g%%ta%gtg iyl - or

naphthyl group, ﬁ% an al kenyl grou .contalnlng on "at ons. Ther
aver age moTAroRVAbEYLane IHAER t Fom ab$1@%e2ok9a1ﬂyﬁeﬁbogr@U@msmhach is a

nunber of ﬁepneﬁ@@tslShepﬁﬁéﬁé@@'ﬁbﬁaﬂuﬂ@ﬁﬁe9f05 190 800n gBrenpreferably
10 "t 0 4300, preferably 15 to 300, npost greferabl ¥ 20 to 200.

Further,. ?é? %%l?n%ng%.%oﬂn%Ib%Eal Nugger | of pe eFer ABPyandoly™t o 22, nore
pr eferabl yEapEesagts athj/dirmrg)ele qnt@ﬁeamb&yhgkdrOmrbon group o .

zcontalnlng 1 to 30 carbon atoms, , :
. -and- a carboxyllc acid constltuent unit (II). -
: represented by the followrng general formula (8),

R13 R” o
—Gc—-—CJ— RO
o R13 COOMI
15 ‘ . _
in the formula, R* and R“‘ere the same or different and
- . each represents a hydrogen atom or a methyl group and M'
‘7represents a hydrogen atom, a monovalent metal, a dlvalent
metal ammonlum or a protonated organlc amine.
. 20.7 Also preferred as the above polycarboxylic acid
| polymer is a polycarboxyllc acid polymer (Ar2)'hev1ng a

polyoxyalkylene ether constituent unit (III) represented by
 the follow1ng general formula (9),



12, further preferably 1 to 6, particularly preferably 1. to 5, npst-
preferably 1 to 3. The nunber of carbon atons in the oxyal kyl ene group

.R nmDin the above general fornula. (7) i's adequately 2 td1Egpruarpg005
preferably 2 to.8, nore preferably to 4. In cases where the . constituent
unit” (1) - conprises a single species, it is preferred.that. the oxyalkylene
group conprises an oxyethylene group s¥v that the bal ance between: ' :
hydrophilicity and hydrophobicity may be secured, and it is 30 nore

-~ preferred that the oxyethylene groups account for not |ess than 50 nole.

- percent partlcEpaphyTpreferably not-less than 60 nole percent On the
g”_other hand in ase% where the constituent unit (1) .conprises two or nere

speci es, it _is oreperred that any Rgﬁ of the constituent -units (I) 35
conprises an oxﬁgth | ene group int oxyal kyl ene group 11 February 2005
40 thereof. e

tiges ipno (@a}pgi ving the above constituent unit (1), _
" there may be meﬁt oBgﬁper)ngrrpl e, C2_18 al kyl ene . oxi de adducts. derived

from (meth)acrylic acid, crotonic 5 acid or a fatty ‘aci d dehydratlon
- (oxi datiohp phedormuasd REst & famat iRdh @redUhessame(metd@fiegent aci d of

_crotoni ¢ - aghdotibhhed abkaxunelval kyhensogl eahs covtayped by addili g of a

C2_18- al kyl ene oxide to an ura alrphatic a faining 1 to:
30 carbon §?Bﬁ§56§5§haa§Yﬁ§Pﬁaﬁﬁpn gIQUEtﬁaﬁeﬁlnanﬁrépéﬁoi carpgganol ,.

1 pentSiHOIatoﬂtshetﬁéob R1%QC 3ol F»s 21 e |shexanolyi frepdnalaeh@acy aur yl

al cohol , ceté ohol , steg % al cohol, etc., unsaturated aliphatic
‘al cohol s cbfP Fﬁ?ﬂ 8 £D SPYRLKBLANGt GREUPSGORtadnAPEyR tal éBhERIPABt hal Iyl
- al cohol, caboyk, abCthirﬁseheyl BhQOBﬁbﬁagé5moQ]ra€zhnuﬂtbkel@y&lfl adaleobnl s '
, cOntaining rbon_at ons uch.-as_c¢ ohexa $d C

al cohol s con alnyggkgf © $60ER, BB é?oﬁsnu ch 8? g Eﬁo?ﬂgpﬁﬁ et hanol
(benzyl arepheﬁyntﬁeah¥YQhegeh gtomsol).a pydtbpbmbenogroup|nethylphenol

(. xyleﬂpl) SRk enrtnhutylghepo y .. 20 dodecyl phenol,
phenyl " pheﬁgl napﬂ?h!L FB 2 kafﬁgge%ggﬁeére homever t hose ester

conpounds  of aIk%R9p6I9e¥h9¥%heC @Fy@openébﬁtE§p§n§nm§ &Vl he cases where

RI12 is a -hygresanben ByOURel ﬁogeeeteb gteﬁe@fellafe?:)nuw thofgeth)acrylic
aC|d or'crotonic acid. ‘ B _ | | o

R21 R23 _ _ o
—éc——c}— (10
R22 COOM2 |

_ d'ln the formula, R% and R?2 are the same or dlfferent and
15 each represents a hydrogen atom, a methyl group or —COOM3
| provided that R* and R?* do not represent —COOM>
smmultaneously, R23 represents a hydrogen atom, a methyl
. group or‘—CHzCOOM4 R% and. R22 are the " same or different and
7 each represents a hydrogen atom or a methyl group when R23
20 is —CH&COOM p M2 M®> and M* each represents a hydrogen atom,‘
a monovalent metal, ‘a dlvalent metal, ammonium or a_
protonated organic amlne s |
o Thus, the above water- soluble polymer {A) preferably
~ comprises the above polycarboxylic ac1d polymer (A—l)
25 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‘



" 25The above nmonomer (a) |ncludes t he follomnng, as ‘given by specific. '

cheni cal name: met hoxypol yet hyl ene gl ycol . - o

nmono( met h) acryl at e, et hoxypol yet hyl ene gl ycol nono( et h) att febataey, 2005

. 1- propoxypol yet hyl ene glycol 30nmono(neth)acrylate, 2- propoxypolyethylene
gl ycol nono(met h) acryl at e, 1- but oxypol yet hyl ene gl ycol _

~nono( et h) . acryl at e, 2- but oxypol yet hyl es& gl ycol nono(net h) acrylate ‘

“2-met hyl -1 - - propoxypol yet hyl ene gl ycol 5nmono(neth)acryl ate, _—

2- et hyl - 2- pr opoxypol yet hyl ene gl ycol nnno(neth)acrylate S

1- pent yl-ox§pBPy et Ry rRABRET yeBe gﬁéo?ﬁ@fﬁfabﬂylGP@Pilﬁ@ﬁyﬁoxypolyethylene

..glycol 11 ﬁ@pyuawozp%c éélanﬁ@igﬁ&b) asryl ﬁh@n eMﬁEEBE%%hQXypO' yet hyl ene

gl ycol . nono gethgacrglate % yet hyl ene gl ycol _ _
mono. (met h) acryl Xt ﬁ??ntl%%ﬁé 9}§8P§€?ﬁ¥1eﬁea§F9cBPlYmerS (A-
_ nnno(neth)hbrahdtea—ﬁbnytalkhayaotyeihﬁaemﬁ ghu@othe§ Hﬁﬂ@(ﬁﬁbhhagﬁalate

cot'y! atkoxsPRPL SRR EEREn Py EE Pt R o hERE kaF ¥ afkSbeating units) ana
stearylalK@&ypﬁtthhylhﬂeegaycohstmbnehheuh)acxybaderlpbdn@xymotyethyIene _

gl ycol nDﬁ@&&ﬁéP)%85yﬁﬁﬁ?pﬂﬂgﬁ“X&Eﬁ&hﬁé¥ﬁ9hyetfwé§ nSb@%yCQ&?%gacrylate

~rmono( et h)acryl ate enoxypol yet ene glycol nono

p--et hyl phetok ﬁo??@hh?ﬁén@oﬁpyééﬁ Oﬁﬁnééﬁﬁﬂh)aeeyﬂeﬁeor two or more.
d|nethylphg@@@y@glyethylene egcoI mono( net h) acrylate,

‘p-tent.- butylphenox poI h 1 ene ycol . nong(neth)acrylate,- ' ‘
nonylﬂﬁbnoxypoly%Q Ytyrad! OﬁﬁthnﬁFhéaE?%Y%FE (A-1 S'Can be

' dodecylpha@oa&@@édebbyt@p@lgh&ﬁﬂk1ngnﬁnﬁ6ﬂﬁhhraébﬁbabit1on comprising

Ol yobl " moRaIGriThedy Ak HE eorPPLREFEh BRGRCTs e BockhPr ﬁﬁ'ﬁethy'éner
(neth)alIy[ahJmohbioee@yleherohedelaudandsaamdnﬁﬁetngnh}agryhec acid,
ester'f'CaééQQtPEQQHEtéﬁﬁﬁrk§§9 fLom, Fﬁgtﬁb th#T #EXFEBﬁeSXEQE Pdd“CtS-
. and (nmeth.) acrylic aci var i ods e ene
nnno(%itﬂ%&ﬁ?*%iesSUCh a monomer comp081tlon may further contaln a .
monomer giving the constltuent unit (V) (e.q. the monomer
: (e) mentloned later. herelnj;- In cases where each - -
constltuent unit comprlses a 81ngle species, 1t 1s
suff1c1ent to use single monomer species for glVlng each
20 constituent unit. In cases where each constituent unit
_comprlses two or more species, two or more monomer‘species
glVlng the respectlve constltuent unlt species are to. be
~used, ' o
As for the proportions of the respective constituent
.25 units constltutlng the above polycarboxyllc a01d polymer
_(Ar ), the constituent unit I)/constltuent unit
_ (II)/conStituent'unit (V) ratlo is preferably 1 to 99/99 to -
1/0 to 50 on the weight basis. The constltuent unit _
(I /constituent unit (II)/constituent unit (V) ratlo is
130 more preferably 50 to 99/50 to 1/0 to .49, still more
‘preferably 60 to 95/40 to 5/0 to 30, most preferably 70 to
95/30 to 5/0 to 10. The total of the constituent unit (I),
constituent unit (II} and constituent unit (V)'is_loo% by,-
weight, however | -

35 The above polycarboxyllc acid polymer (A-1) may also



w

Vet hb‘xypdl ypropyl-ene gl ycol' nono(neth)acryl ate, 25 et hoxypol ypropyl ene -

. glycol nono(neth)acrylate,.1- propoxypol ypropylene glycol

nono( net h) acryl ate, 2-- propoxypol ypropyl ene gl.ycol m)no1‘(lmbtdabymﬁ$ yI at e,
1- - but oxypol ypropyl ene gl ycol. nono(neth)acrylate, esterification pr oducts
derived from (nmeth)allyl al cohol 30 propyl ene oxi de adducts and

- (meth)acrylic acid, -esterification pragucts derived from crotyl al cohol. -

propyl ene .oxi de adducts ‘and’ (met-h)acrylic acid, and |ike varlous

- al koxypol ypropyl ene gl ycol nono(neth)acryl ates
‘Met-hoxypol @ tmm@ifeeg

-..met hoxy pol yetdwismey POl v | Feb y..20
nono( met h) acry I%t et hoxy ol(?eﬁ% ene ﬂr%a @ é&ﬁéen%g %co arboxyl

dry ptiopatehe %ﬂ‘wmfﬁﬁlgmmitﬂét&m)acr yl at e,

nono( met h)%’&‘i’%ﬂ’sat%f aetPCPﬂd%%lbl W@ﬁfezgmgc@lmonomer
mono( met h) esuiyd i € orl - RERPOXYRAY Vet %@é&r@@éd%@ﬂ%f&@f‘@oxﬁii’@%ci@”o .

: th | at 1--- t hyl 5 | ybut
ono( mEt hy RS e SR LD ARG ALyt BE VBT b1 Skl gby cBrotonic

nmono( net h)acid, adred aaanmﬁmxqulrmﬁj hy | @hes ot ydnt yhete giypole. .g. a

“mono met hy A ot et YRR PR TS Bne 10 al yeol

) nmono(.met h) acryl ét%femum gxt diid |<':d}xtve)rgqnemhjctﬁomubdot gi nedtie om al cohol S

- in which-t c acid as .
- esterifi caﬁt(%]ﬁ{ p%(ﬁ}:t S g???/[p%ﬁhﬁﬁnnﬁ?fng[(ﬁ qv'é%gr %}?ﬁ %%/I ene |
oxi de Brop‘iﬁ%e%ﬁﬁéﬁbﬂ etiﬁﬁf}{e]ﬁ@roipﬁeﬁbampﬂénea@xladléYéddtn@UE and 15

(et h)acr Yédrﬁta':hﬁildu estes Ijo i PLOSKE S A6k Y&fe T £ Oy - c&EOI W ing
al cohol - et hyl ene, OXI delé) | ene oxi de -or_ et hyl ene oxi de/ butyl ene OXI de -

adduct s a T S8rHR CHLT DY © IW%@@&@@@“a@k@Wpoﬂ@Pk@"r ¢he gl ycoI

. mono( met h);&wrﬂla,t&slky@gﬁé}%/mm{yl(a@)k@ Vi (L EE) ylxy@ds@tymﬁedl 1y

20 repres eneral f or mul ned,
for exanple ei-g(cr yii ¢ aé’c?%ﬁ Hatty19% %l%l]geﬁjot%ﬂ?‘&zj a‘&%/l?j gFreztp 7
sal tslsamﬁﬂllmn@aih@l ‘aitbrend n@hes alvies-agle tdmelm rumbyar td i aarddltlon :

(met ) act v Gaeidh Andey nald sgg&ge% A4 L & or o 2T NEo ADOYE 4
pol ycar boxylic aC| yner e pro y cOpo yner|2|ng
mononer C&mﬁﬁﬁ 7 unf to 300, more preferably 10 to 300,

stillAmore‘preferably 15 to 300, most preferably 20 to 200
| Further, the number of carbon.atoms in rR? is preferably 1
20 to 22 ‘more preferably 1 to 18, Stlll 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,
25  preferably 2 to 8, more preferably 2 to 4. In eases where
 the constituent unit (I) cémprises a single species, it is
preferred that the oxyalkylene gfoup comprises an
oXyethylene group so that the balance between
‘hydrophilicity and hydrophob1c1ty may be secured, and it is
30 'rmre preferred that the oxyethylene groups account for not
less than 50 mole percent, particulérly preferably not less“
o than 60 mole percent. On'the.ofher hand,rin cases where
the'constituent unit (I) comprlses two or more spec1es, it
is preferred that any one of the constituent units {I)

35 comprises an oxyethylene group in the oxyalkylene group



a nmononer giving the constituent unit (l11)-(e.g. the nononer (c) nentioned
| ater herein) and a nononergiving the constituent unit (1V) (e.g. the
mononer (d) ment i oned 30l at er herein). Such a nononer cofpBebrtano2eOhay-
“further conprise a nononer glVlng the constituent unit (V) (e.g. the
monomer (e) nmention-d |l t hi e a er ere n). As for the proportions of
t he respectlve constituent units consti4ating the above polycarboxylic acid
pol ymer 35(A-2), the constituent unit (I'11)/constituent unit 11 February.
2005 43 (1 /constltuent unit (V) is preferably 1 to 99/99. to 1/0' to 50
on wei ght bBereot-The const.tuent unit (I11)/ constituent unit

. (1V)/consti tuentAunthe(Mbnbﬁeﬁvr eieiﬁ?a'@hé 280t %%héQlFﬁeﬁfcouhSi?B@
- still nore ef Eably 60 to 95/40 to 5 , erab
95/ 30 to é? g £6° Fhd pStQPnBFOPﬁéfc§ﬁ§tPﬁé@ﬁﬂeunF%Sﬁ(@lkylen%onst|tuent

unit (1V) aﬂdideoasltiut:uentiemﬁlvbd(E’}oms (m@tma%rwlweh@hu, bewevarc The above
00" ol Be, 48851 4R8P Rqt A, AhyPaRa B 3Radbey s 2000 POaBEe ?‘é‘ésebPﬁgzaL".
aIkoxypolyabkyreﬁebgtyoulpmpdhcaa aﬁenmgahmabaylnunbeudobr addirbrhea of 2 to
ot g TEAMTB RO LG EORELTEAL LTS, BROTE TSR,
AaI cohol , . 3°Endt Rgs by bene -of 1A -trptany - beua’euratedi @llﬁhatlc
alcohols containing 1 to 30 carbon atoms, such as methanol
'1Q"ethanol 2- propanol l-butanol, 1- pentanol 1- hexanol
- octanol, 2- ethyl- 1ﬁhexanol, nonyl alcohol, lauryl ‘alcohol,
‘_,cetyl alcohol stearyl alcohol, etc., unsaturated allphatlc
alcohols contalnlng 3 to 30 carbon atoms, such as allyl
, alcohol methallyl alcohol crotyl alcohol oleyl alcohol
15  etc., allcycllc alcohols contalnlng 3 to 30 carbon atoms,
such as cyclohexanol and aromatlc alcohols contalnlng 6 to
, f30 carbon atoms, such ‘as phenol phenylmethanol (benzyl
'7 alcohol), methylphenol (cresol), p- ethylphenol .
o . dimethylphenol (xylcnol), p~tert- butylphenol, nonylphenol
20 dodecylphenol, phenylphenol, naphthaol, etc. Preferred are,
chowever, those ester compounds of alkoxypoiyalkylene ' .
glycols corresponding to the cases where R'? is a
”hydrocarbOn group in general fofmulé (7)., with‘
: (meth)acryllc acid or crotonlc acid. ‘ _
S 25 : The above monomer {a) 1ncludes the follow1ng, as .
glven by specific chemlcal name methoxypolyethylene glycol
. mono(meth)ac:ylate,_ethoxypolyethylene glycol
.mono(meth)acrylate, 1- propoxypolyethylene glycol -
_ Amono(meth)acrylatcf 2—propoxypolyethylene lecol
30 mono(meth)adiylate, 1¥butoxypolyethylene glycol
_ mdno(méth}écrylate,'z butoxypolyethylene glycol
mono(methiacrylate, 2-methyl-1- propoxypolyethylene glycol
- mono {meth}acrylate, 2—methyl 2- propoxypolyethylene glycol
mono(meth)acrylate, 1i- pentyloxypolyethylene glycol '
35 - mono (meth) acrylate, l-hexyloxypolyethylene glycol



;hEthyI 3-butene--2-01, and a nmononer gi ving the constituent uni t (I\O :
(e.g. the nmonomer. (d) nentioned | ater herein) In the above general fornula
-(9), the average nolar 20 nunber b of addition of an oxyaFébpaen200§r oup(s)
is a nunber of 2 to 300 but is preferably a nunber of 5 to 300, nore .
preferably 10 to 300, still nore preferably 20 to 300,. particularly -
preferably 25 to 200. The nunber of cardlon atoms in R20 is preferably 1 to
22, nore preferably 1 to 18, 25 still nore preferably 1 to 12, further
"preferably 1-to 6 articularly preferably 1 to 5, nost preferably 1to 3.
Furthernnr%on?ﬁ@eﬁﬂﬁﬁﬁFYB?t%arEbﬁlab@ﬁﬁlpﬁYR@QYE§hY1@68 glycelt is '

.mpreferablymbnbométhnaéEypaeéer@bb&télb@yéoagiéhyleﬁétngbally preferably,

| h nb f bon -
hrom of RS TsER Rahulfibons-afbulra FRby habvaouRERLoRer Ayaote) o

~ which is 2mtooiBeth) asrypatéerabhy121k0x§pompéehpmeﬁergby&oz to 4. In cases

yario oSBT UL A L) SOIRE 5B a T BN EhEPSh BBt uor 2005 .
44 group s@Onﬁémeéhbatamtetbetmeémlhyﬁoﬂppolyethyland ghydobphob|C|ty may
be securedmoﬁgrﬁegﬁeggggpgye’oggggp¥hgﬂng9%8?9? gggﬁ gégéoﬂot | ess than-

50 nol e, percent articu era nol e percent. 5
- As the nnh%ﬂ%? TﬁFhBFQFﬁbaFﬁe Ebﬁ@@ﬁygéhweﬁhyﬂEOEV§1Y¢Qbresented by the

‘above genefidho{0&H] act: Qételhﬁﬁ@ngﬁMeQEOXYEBT&b?ﬂ?@ené05195@fp|e
unsatgrated nDnOCEhP%E i acid nononers such as_acrylicC_acid, nethacryllc

acid afd B3P GAF ¥labe: nReERYIPhanekyam HABhEAeRe SAVESLlof these: 10
: ,anddunsatun@medmdtnaabﬁyyét@ ap+dtH?DpHEﬁéx?p@hy@Eh?Bbﬁél@ly@@éd Itacon:c
aci citr nd_fumaric and. amine salts
" of these.; u g%ryg%%%yd?f%%ghggp?ﬁﬁgﬁygaﬁyﬁFg3 %%eugtﬂcoﬁor exanpl e,
mal ei ¢ aﬁﬁ%@@(@@th]@enmhateanpyderdebabﬂlphénaxgpotyeﬁhyﬁendeghyg015 be
ti d. whi ch. R21,
Ro5 nd kA A e HIPALLI PSS, (R0 PN B ROk en ERROREUSAL™ o ¢

R22 and R23 are the sane. atomor a
nethyFSgrdﬂﬁﬂ%ﬁ%et%}@¢eyb@t@:u@@@eeﬁbmgeﬂﬁégéoémathvheparglng¢hr

- (meth) acr yihdigo aeéth) a8+ p14tafr i Bhe Pl ShenaRydideny18nd gPysaits of these |
are preferablg(metg acrylate naphthoxypolyethylene glycol o o
’
' ' mono(meth)acrylate, esterlflcatlon products derlved from' ‘
meth)allyl alcohol~ ethylene oxide adducts and , l
29 (meth)acryllc ac1d, 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,

. 25 'ethoxypolypropylene glycol mono(meth)acrylate,‘l—
propoxypolypropylene glycol mono (meth)acrylate, 2-
propoxypolypropylene glycol meno(meth)ecrylate, 1-
butoxypolypropylene glycol mono(meth)acrylate,‘
esterification products derived from (meth)allyl alcohol~~ -

30 propylene oxide adducts and'(meth)acryllc acid,
esterification products derived from crotyl alcohol-
propylene oxide adducts and (meth)aerylic acid, and like
various alkoxypolyﬁropylene glycbl mono(meth)acrylates.

Methoxypolyethylehe—polypropylene-glyCol
35 ‘mone(meth)ecrylate, methoxypblyethYleﬁe“leybutylene_glycol



The nononer (e) giving the constituent unit (V), which can be used in the
practice of the present invention, is not'particularly_restricted but - may
‘be any nonomer copol ynerizabl e vvlth at l'east one of thetokdberary@dndners. 25
For exanple, the follow ng may be nentioned: Half esters -and diesters of
‘unsaturated dicarboxylic acids, such as maleic acid, fumaric-acid,
itaconic acid and citraconic aC|d wi t haal cohol s containing 1 to 4 carbon
_atons; half am des and dlarldes of such unsaturated 30 dicarboxylic acids
_as nentioned ahov nn m nes containing 1 to 30 carbon atons; half '

merb] agey %

esters and"§red BEGH ( SEPPYAPRYVERS YEPEoPS 1a@rioped efveo mlyGoB -
_...al cohol s monarmma)aerlgmﬁttleoneaihahwell%te@dlehle%oqf bllttyqe‘él%o gfl%%i Of an.
. al kyyl ene. %éoq%%%é cont aining., 2 to 18 carbon_ atons such™ -
unsat ur at ed HCCAFHORY FFg Fds a?rﬂgﬁﬁygﬁéﬁethﬁlfPeFEH@d§F?PQ@@@e 45 above;

“hal f esterglaﬁ@ldmegbémsthﬂasmghaMesauupab@dxyﬁbaeeh@yWQmé—acLds as ‘
ment i oned I g ptaial 8 carbon atons or
polyalkyleggqéﬁy?gﬁgng §ﬁg & ﬁroﬁﬁgﬁgﬁgéFﬁégﬁi Cn%lar nunber of ~addition: .
2 to 300) PrAEPKYRALIeShydeneesoflypropalleas glyciod mmmogM¢¢mnscnyamteun|ng
2 to 18 CaQbQBo?ngﬁoQ&eﬁﬁbiéh%¥b§@g QE%&%F% gﬁg;'red fromsuch glycols

(nol ar nunber o di tion: I"'ene gl ycol

di (et h) acPyPratBetherrydate: ﬂrbétﬁyweeéygﬁ dlengiperwphpradeypleat e, (pol y)

- ethyl ene gbygebl ﬂbﬁ@&mbta¢aerRQtepohyaﬁeaxbe&QYQBbc o1 &%%t%hecrylate
ropylene (‘met h) acrylate ,

: ‘and %pol #y yl ene g ﬁg L é%% s %
b functi-ondl ¥E W?38#? Ehiscrylntse shekakslrst &F@ﬁé@ﬁ)&éP@P&ﬁé as
trlnethylobptepaad fﬁomraﬂaehblacmnlahecandwbrb&ehbrEOhakgﬂ@ﬂ@ oxide -
-SI§2§fh)acﬁéF§%?s R R K S b Beart AP sfé%leagiéaiéléﬁﬁékﬁfon.Cju‘
aci ds-such 8§1VPﬁyﬁ§QMféﬂ§té al@ﬁéth)cahbﬂkthydeaeep%l@&é@mbpylene
| gcryl ?Xyet Byl gu!l B@nét;ﬁd1§n800&5@%%@9&%@%&&8@Eﬁ%i‘u %’%a%%d |
T B YL T ot derived £ron
3-(meth). acrytgxyaZCthlgéYﬁyQ@MbookldéwbE@§9méﬁ€t%xlde or ethylene
f‘47(nEth)aCB¥R8XyBuE¥lgHLf8§§ES adducts and (meth)acryllc a01d, and
' llke varlous alkoxypolyalkylene glycol mono(meth)acrylates
. As the monoper (b) giving the constituent unit (II) o
20 .represented by the above general formula (8), there may be
' ‘mentioned, for example,_acryllc a01d, methacryllc a01d, |
crotonlc acid, and metal salts, ammonlum salts and amlne
salts of these. In partlcular, (meth)acryllc acid and
salts thereof are preferred | B ,
.f;-. .25 The above polycarboxyllc acid polymer (A 2) can be
' produced by copolymerlzlng a monomer comp081tlon comprlslng'
‘a monomer- glVlng the constltuent unit (III) {(e.g. the |
: monomer {c) mentioned later hereln) and a monomer giﬁing
A ~the constituent unit (IV) {e.g. the monomer (d) mentloned .
30 later herein). ‘Such a monomer.composition may further
- comprise a monomer giving the constituent unit‘(V) (e.g;
the monomer (e) mentioned later herein).
As for the proportions of the respectlve constltuent
unlts constltutlng the above polycarboxylic acid polymer
'_35 {A-2}, the constltuent unit (III)/constltuent unit



~ 25 35 acid (neth)acryl am de.and styrenesul fonic acid as.well as nonoval ent
met al , divalent nmetal, ammoni um and organic anine salts of these; '
unsat ur at ed: nonocarboxyllc aci ds such as acrylic acid, nEFémum%ﬁuna aC|d
~and crotonic acid as well as netal, ammonium and amine salts t her eof.
_Esters of wunsaturated- nDnocarboxyIic acids with al cohol s containing 1to 4
- carbon atons, such as nethyl (neth)acr4date, ethyl (neth)acrylate, propyl
(neth)acrylate, glycidyl (neth)acrylate, ‘nethyl crotonate, ethyl crotonate

(meth t I t h) doet hyl sul f d,
2ot hyl bt GRUhGCUNFONFLBHAUBR byl o1 BRAF &L oidds (61 SR Paldd

_.rmonocar boxybi 601énFebightybaBas. 46Tm@|@bbytihu@ﬂtn@ﬁ1§0miﬁtﬂyng 1to 30
~carbon ato a aronmat 1 ¢ conpounds
eEnSEHEHeB% FﬁEF XEQZﬁ 8hg %ﬁ P? u@ﬁ H%H pief Ry st yr ene;

such as styrene,
aIkanedloIPﬁﬁﬁ@(ﬁb@ﬁ)é@r?baﬂééSguth 4g01te- banamedﬂdlmﬁren@@éﬁekhbagrylate

L5 peng anedi o, apabTRLNLA6! Yhate afgscl fclexansy ol mangeyaphiacylate:

dlenes sucg but adi ene, "’ i soprené tadien
' chloro /§ tBut deli T &M u@%x%hpe#ﬁmﬁblbu@ntasn(heth;abrylanlde

,(neth) acrybﬁkkytaahﬁeﬁnlN-WEVNYEQB(BSEQ%QE&%h%”hﬂEtaQ@j N;N 18 1003
. dlnethyl( acr¥£ nh unsat ur at ed -cyani des such
(neth)acry 3n EtPPEr a BWQVEEIoroacrylonltrlle Unsaturated esters such. as’

- vinyl acetate anﬂhalmybvorpolpoatboxynﬁotataaeﬁoaghees (aueh asnagigget hyl

-(met h)sacry hyl am noet h th te, 15, dlenthylanlnoethyl
~(nethf§gcr§€ e, ggﬁ M ¥|%ﬁPﬁ6§?oé§? %ﬁétﬁ? 58y PRt 8VSgPHGY yPAnfRoet hy!
'(neth)acrthkEl@m@ OVLdpryrtdlaéd dovloylreaonathanonpounds such as

"SLXL”ﬁlsb(ePéfﬁ‘?x PP R Esnauay ey LLeh M SYROUER' Sl bihpgpTBE NS
“unsat ur at ed9% h?h%nc%ﬁp%uh@s3§9cﬁl§ ﬁ@hﬁmﬁysaﬁbﬁoenhﬁlb&neth)acrylate

vinyl et hecbﬁp@lyﬁéi:yilngtﬁlelhén&ﬁéb éémﬁ@&ﬁ]@%%ﬁ%%%ﬂ%%% ghycol  monovi. nyl
novi et her, .met ho | ene gl ycol

et her ,, . pol yeth X yét h
nono(%%tn@%? X %? %%ﬁobbfge§ﬂ9heﬁ% @i§zé|algshﬁ§nom@ K}Yallyl et her .
‘ - alcohol 3-methyl- 3 -buten-1-o0l, 3- methyl -2~ buten 1-0}l or 2-

methyl 3 -butene-2- ol,-and a monomer giving the constltuent S
‘unit (IV) (e. g. the monomer (d) mentioned- later_here;n)
o - In the above general formula'(9), the average molar
20 number b of addition of an oxyalkylene group(s) is a number :
of 2 to 300 but is preferably a number of 5 to 300, more
preferably 10 to 300, still more preferably 20 to 300
partlcularly preferably 25 to 200. The number of carbon |
: ‘atoms in R? is preferably 1 to 22, more preferably 1 to 18, -
| 25 still more preferably 1 to 12, further prefefabiy 1to 6,
o partlcularly preferably 1 to 5, ‘most preferably 1 to 3.
'Furthermore, the number of carbon atoms in R'® is 1 to. 5,
:but is preferably 1 to 4, more preferably 1 to.3 and,
particularly preferably, is the structure -CH,-, ~ (CHz) 2~ or
" 30 —C(CHs) .- ' -
o The number of carbon atoms of the oxyalkylene group
R0 in the above general formula (9}, which is 2 to 18.
preferably 2 to 8 more preferably 2 to 4 In cases whexe
~ the constltuent unit (III) comprises a s;ngle species, the

o35 .oxyalkylene groups preferably comprises an oxyethylene



" 'S | oxane: derivatives such as polydlnethyIS|onane- propyl.am n. onaleantc :
aci d, polydi nethylsil.oxane- am naopropyl eneam nomal eam ¢ acid, .

, polydlnethyIS|onane bi's- (propyl am nomal eam ¢ acid), - 11Femumy2005

" pol ydi et hyl si | oxane-bi s 30 (dipropyl eneani'nonal eanic aC|d)
pol.ydi ent hyl si | oxane- (1- propyl-3-acrylate),

pol ydi met hyl si | oxane- (1- propyl -3-- methecryl ate),

_pol ydi net hyl si |'oxane-bi s- (‘11-propyl --3- acryl ate) and'

‘pol ydi et hyl si | oxane- bi s- ( yl -3- nmethacryl ate),; unsaturated phosphate
esters sucHrSEPZSSStQéFyﬁo?ﬂg§9@?h?ﬁtwﬁéephaﬂéoahé12£#§Nha@ﬁyIoonxyethyI
AL FebrUarMy@@@ﬁhéglﬂm@?pﬁﬁyebe sggﬁﬁeéndﬁo§%rbr%@ergﬁlﬁddbky@@hQEeﬁe |
specific anpbunt of an a | ene oxi de(s rom pol.yam depol yaim nes prepared

from condef58HPEn2FFBHDEL SO phepar 885 %hﬁﬂrﬁofPS%ﬁ Beg6RPAl kyl enepol yani nes
such as. d|pahyhenehrﬁgnpmeferhbtgthytemeegttﬁﬁhn®0 EQUeagbbrbﬁﬁepentanlne

pent aet,hyl enehex mp triamne tri Ien tetr e and
-tetrapﬁgpylenepe%Fa Fe™ gﬁ Q% ggg %lg%Pgstgﬁcﬁ°§§gﬁéP8ﬁ uﬁ&?d(?¥h00|nlc
‘acid, fumareprébeatid, byakbiecaboird, garelailc facind lar | aebactheaeldagrbe o

esterificat, UCtS..0 f isb nd_al.cohol s -
contalnlngﬁ%ﬁgoe%ggéaggo Qkéﬁﬁgg ﬁﬁg%ﬁgg%gggigﬁh%c%% %gl? o%?%@ch di basi c
~aci ds and BPEBRBES SééhtaﬁnﬁﬁnglﬁoaQQdeambﬁhaaﬁdﬁsc Bgidubhdcting to

further 15.egRdansahien, bo: Agest ! SmRbARAR! haasam%tehsgﬁ%tshbacublse' aci d
or an esterlflcatlon pr oduct front(net h)yacryli1c acid and an al cohol

A-contaJthgaQ tBn§6t85P58ﬁ ﬁ%ﬁﬁﬁboﬁyleyéFéﬁlmPﬁ@ﬂﬁF&cﬁFP&tés BRILgRCgl yci dyl
. ether or aat:tae ipsabut at ediepoxyteeapatadacht hageFuaant ai AtAa, Catki onic
mononer s,

20 densat d d_f d
Tooul 11 n PEGFAdETATOR"Bt 26 GRATTCHALbR el hesCochi S heRI ene oxi de

5 ~and propylenbydxndes 06 Aheaet cae aydoogenusaﬁontE&raemmmyhékymehei@1ne

- .an 25 esterification produ

- such as poLygthykgnei mip oﬁicf§§h¥§£9§§)gﬂﬁ' 1862 B0 RHQUAGHY! et d or

acrylic aC|
cont ai ¥ ngPe ltﬂ@n%o@aidborﬂ'faﬁ:ﬁrﬁlltﬁafarr@h%@tmla@@@lrb@@:okycc@fmgréund such ‘as

gl yci dyl (ﬁﬁﬁbméﬁéﬂtﬁt ﬁh%hah*lyl R* WG Y afkhehe sERE 8Bt att@lfagehhe above -
_polycarboxgllc hd goa hydrogen atom or a methyl group are
' preferably used among these and, in partlcular,' _
(meth)acryllc acrd, malelc a01d malelc anhydrlde,.and
20 ;salts of these are preferably used,. -
' The monomer (e) giving the constltuent unlt (V), o
whlch 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.
.28 For exanmple, the followxng may be mentioned:
- Half esters and dlesters of unsaturated dlcarboxyllc
"a01ds, such as malelc acid, fumarlc ac1d itaconic acid and
_c1tracon1c acid, with alcohols containing 1 to 4 carbon
atoms, half amides and dlamldes of such unsaturated
S 30 ‘drcarboxyllc acids as mentioned above with amines _
'containing 1 to 30 carbon atons; half esters and diesters
of alkyl(poly)alkylene glycols derlved from such alcohols
or amlnes as mentioned above by addition of 1 to 500 moles
'of an alkylene oxide (s} contalnlng 2 to 18 carbon atoms
35_ with such unsaturated dicarboxylic acids as mentloned_



30 (A—|) or (A 2) - the nononer conposition nentioned above is polynerized
using a polynerization initiator. The polynerization can be carried out in
t he manner of polynerization in a solvent or bulk pol y met Febatarya005 f or
_instance. The polynerization in a solvent can be carried 35 out by the

bat ch met hod or by the continuous nmethod. As 11 February 2005 48 the
solvent, to be used on that occasion, tsere may be nentioned one or’ ‘two or.
nmore species of water; |ower al cohol s such as met hyl al cohol, ethyl

-al cohol and: 2- propanol aromatic or aliphatic hydrocarbons such as 5 =~
~benzene, t3PUBRE, Lx{F eheteryihetbneteny of hexameinssteratednpounds such

_as ethyl. a&s&sisoxyﬂ@n@cmyf}ﬁénﬂ&heésabo@&e&fla? ?ﬁg opLhyl ethyt -
ketone; and so forth._In view of - :the sol ubilit starting nononer

and of the"ProHLERY  pots chf DERGPPR 3PS MW@%Y%NY}EW g1v9land in view
of 10 thedezasee@ffh@mdsmcﬂg Gy &1 a9 (hdEa PO YRSEPOXY | 4Gafeish pob yoEr (A-1)
(A 2) | east one species selected from the group consisting of
Water and ?o t alcohols containing. 1 to 4 carbon atons is preferably
used. ‘In that cdéelf amided ddiohed, fetmyha baoholacid hdroppeeisare 15
particul ar V. C co ni ng to 4 - car bon .
étyn@&ftil\?#érj b2 (EQBD&? oxﬁ% c?P [%) ]o%@f%en%egf%%% :

atons. I n cases ynerl za |on for

- pol ycar bo@?#%"%lﬂr%lm qwqql@r(l(lw@) nigbenrof eaddoutonn antcaqueous

medi um  a 3@d es - 5o L) ﬁlpﬁé’ﬂ@rél?@éé}?rhl t:ﬁéﬁﬁ%@fﬁé&‘{@ %I%ﬁﬁr%@m um or.

al kali metal . persul fate or - rogen peroxide, er used as.a
pol ymaPi zatF brt Ry IRne g brcol er% Hi‘%tlll:)a%‘éryjaa‘ﬁﬁon{ﬁ@fy) %Ué‘hl%ﬁse SHHY Coh |

hydr ogen’ s:luifriteﬁfh)Mylét@ﬁlﬁolﬂslﬁ@gﬁﬁl@nélc?ﬂyccﬁﬁadi méFh) BQPQPaté €andray be
used conbl &¢ garryi merization u5| ng a | ower

S (Hrblin(e
al cohol , r’%ffl?% HUrGear (p% 1 $Re hyb¥ehr bon, “an ester o
corrpound oil I!wtrde)t&meybaﬁmmmdfmsctimsbl {reanth ) acxpplai)tz(esleslsml'ass benzoyl :

per oxi de q{e:lAeYl1 REF QX gﬁp rﬁy peirr_oﬁ(g@_l)z C%’saé cunmene

hydr oEer oxl de; or an azo coO such as. . o%%tyr onitrile, f or.
i nst ahte, it @@@r%@%oﬁ% t 1 iree igoy yodp i opanemi hnetla)tmrylant&.hl s.

case, it i @ﬂﬁ%l]@ﬁéi@'@l)}ébys&lrﬁ’apé@lf@s efudcdy aérf?é‘t}?ﬂ&?e C&i‘}’@é‘f‘d
o dlmaleate and polyethylene glycol dlmaleate
_ : Unsaturated sulfonlc ac1ds such as v1nylsulfonate, ‘
_ (meth)allylsulfonate 2- (meth)acryloxyethylsulfonate, 3-
20 (meth)acryloxypropylsulfonate, 3- {meth)acryloxy- 2—' C
‘ ,hydroxypropylsulfonate, 3- (meth)acryloxy 2- hydroxypropyl
. sulfophenyl ether, 3- (meth)acryloxy 2- hydroxypropyloxy
:.sulfobenzoate, 4~ (meth)acryloxybutylsulfonate,
‘ (meth)acrylamldomethylsulfonlc acid, : }
25 - (meth)acrylamldoethylsulfonlc aC1d,_Z—methylpropanesulfonlc
' ac1d (meth)acrylamlde and styrenesulfonlc acid as well as
monovalent metal, divalent metal, ammonlum and organlc'
" amine salts of these; unsaturated monocarboxyl;o acrds such
as acrylic acid, methacrylic acid and crotonic acid as well

30 -as‘metal ammonium and amine salts thereof !

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

'glyc1dyl (meth)acrylate, methyl crotonate, ethyl crotonate |

35 . and propyl crotonate; amides of;unsaturated monocarboxylic



combinedly. Furthermore, in cases where a.water-lower al cohol nixed

~ solvent is used, an appropriate 35 . polynerization initiator or L
pol ymerization initiator 1 1 February 2005 . 49 pronot er 1¢Betdiang2dodn, can
be selected from anong those -various ones nentioned above.. The :

pol yneri zation can appropriately be selected according to the sol vent

and/ or polynerization initiator enployead GCenerally, however, the 5
_polynerization is carried out at 0 to 120C, preferably 30 to -100C, nore
preferably 50 to 95C. Wen the polynerlzatlon is carried out in the manner
of bul k pot§HE?iYhth AIReS | ORemR BT y! comddRt earhens5atons, 280¢h uss ng, * as

.1he pol yrrenemizl (xmetmmwgppaml@epe&%weaﬂ&méﬂf@ @ﬁmﬁ@ﬁﬁ&éﬁl sﬁgﬁ% de or
Iauroyl perOX| ¥J]ggrom de such as cumene dr oper oxi de; an azo

B >
~ conpound sTUCH %né’az%tﬂ‘ Y oME e rV eyl sptiene W‘Iiep”mﬁ*é}fwb%l}%ﬁ%g t he
ol e(r:]ul ar akkghediodl tqun(m@lmxalmyﬁtaé@OﬁWéhﬁagcl ﬂ4pﬁhgﬁﬁéd££~l 1) I ?r (A-2),
a.” chaign as psphor ous acij a' sa :
thereofs) (J)I?Oﬁéfrﬁ }F ca aet%’sgf(:j’ i rp%%%%?‘%?ﬁ?]grf“o%@“?ﬁhbii r¥hate 1rdnst er
agent to be tskekwredint mwrabiorhiscrehaesendeendy shehgeseratadnenal a
HS- R30 - E9; dyhesed n. 2 K30 oup, cont ing 1 or.2
car bon at qns, rrgéﬁ)rezsent sh)(ﬁpfe?%ﬁéa@?ﬁ%%ﬁ% @% ng SG8M M
‘,represent§° t?@&ﬁ%ﬁﬁnp%ﬁ%ﬁﬁr%ﬁﬁ%n@Wei%ﬁtSm@haas fnethhdenylamidal | an
anmmoni-um grmmezmmm&%@ QR &t 1 S ( mampgcrfgamw@&a&%

aI kyI rou 1 to 10 carbon atons and g presents an’int eger of'
_ ig Cg r}?gi P%%&%ry#ﬁlﬁam%at%%twww se@h ogh ycerol ,
: th| ogI ycoI (e e ks v y2kovei teaiil © pIaP | 4] €D £ r Pt o BF £8PE 0pr opi oni'c aci d,

~thiomalic acid, Q¢ | ycol at e nd octyl 3-nercapto roplonate Owe'or
two or nore speé?lestsa\gufqteﬁg eYQE %'hsa% VERYL acgiterard vyl in

 adj ust i ng'PBWitdre ol eumarum@mam:rmmesm yaxar:hmkryd:dathgal:l d polymer. (A

e e A SRR Sl R A gt (z;m“v@f.e '

. the a 8ve.%1aﬂﬁlbw@alwwlbomw a1l 3ot  mbime B8y T awinoprogyl 2) may be

~_used as. SU((trha,th)'EaclJ:S‘zy'lF?ii’tﬁ-i]c er@m&ylainlﬂoé;&wlja(ﬂeég)oécrylate and :

D _v1nylpyrld1ne, divinyl aromatic compounds such ‘as ,
lelnylbenzene, cyanurates such as trlallyl cyanurate,~

| allyl compounds such as (meth)allyl alcohol and glycidyl

20 ,(meth)allyl ether; unsaturated amino compounds such as

‘ A_dlmethylamlnoethyl (meth)acrylate, v1nyl ethers or allyl -
ethers such as methoxypolyethylene glycol monov1nyl ether,
polyethylene glycol monovmnyl ether, methoxypolyethylene

| glycol mono(meth)allyl ether and polyethylene glycol

25 . mono (meth)allyl ether. ' _ ‘

Siloxane derlvatlves such as polydlmethy151loxane—'
propylamlnomaleamlc acid, polydlmethy151loxanem
amlnopropyleneamlnomaleamlc a01d polydlmethy151loxane bis~
(propylaminomaleamic acid}, polydlmethy131loxane bis-.

30 -(dlpropyleneamlnomaleamlc acid) , polydlemthy151loxane (1- |
propyl 3- acrylate), polydlmethy151loxane—(1 propyl-3~ |
methacrylate), polydlmethyl31loxane—bls—(1~propyl 3~

' acrylate} and’ polydlmethy151loxane -bis- (1 propyl 3—
o methacrylate), unsaturated phosphate esters such as 2-
. 35 acryloyloxyethyl phosphate and 2 methacryloyloxyethylr



50 cases where its solubility in-water is insufficient,, to use it in the
form of -a polymer salt obtained by further neutralization with an al kaline
substance,'for exanpl e such an inorganic material as thetkapdraoxiods,
‘chl oride or carbonate of a nonoval ent” or dival ent netal; ammpnia; or a
“protonated organic amne (preferably a nonoval ent metal hydroxide such.as
sodi-um hydr oxi de or potaSS|un1hydrOX|deyz so that the solubility in water
‘may be inproved and the polyner may be handled in the formof an organic
- .solvent 10 free aqueous nedi um sol ution. The above polycarboxylic-acid
- pol yner. (APAySBRatR.2) adequately has a wei ght average nol ecul ar melght of ,
_for exanple, 5, 088ub6udds0Q0riPOQ, Bye 0 0 .
preferably %0 000 % 300, 000, as}eg%riggggkgn O@ Q %geé?@ig %% 3% hylene
glycol equfy afBntl5¥gBRePRifBdShy GEPM E@iﬁ@dﬁﬁ@ﬁoéwﬂ@#ﬁﬁégpaﬁhyred

~ (her ei naf t Brometendenskbias. pr@ﬁcts,V\beephb@dw@hgl@hrave&aﬁe mol ecul ar

wei ght 4 s prevent material segregation may -
decreaé% ial%y ?%3%88y3m6665065Ch %E GFEEEV%?HStﬁéaméﬁpklty nay
decrease. twetghylenetagrambhecutatraetohl enepsuranent, conditi ons)

Appar at us: , Wt eL sy, del 410.differential refractive -
i ndex detectorg g§%ﬁe§§%§ﬁiﬁgfmé$%95§¥gv S MEFERRruM Ver. . 2.18 El uent:
The . eIuentt¥hpb%Pﬂ%%He @tp@EPQEean@ytdtssprvpméeméﬁeﬁtgmmhesaddun1acetate

tri hydrat egima 0,99 a rile.
and yfurthejf $ﬁlﬁs%§ﬁ§§tﬁ%CHkﬁg ﬁagogicmﬁégaéoggggﬁggés8588 ?8%?g%&o;
e

sodi uh%hy F ok déM1 %?1@40%F?b%bc ac8dnprnsabachrupridenper ature: 35C
- Col um: - Tohsioe TSKgedt Gomr gr&ohymm SYKLi te §A0088VKLcH dQEQQQ§V%E1dSGQOOOSMXL

i ot avar S TSRS LooREr HRLIY My Ea 3Y S00r B3 6a 50 oBs: 000 46 000,
. 24, 000, 1@n®@®sam@5cpmaudﬁ@ fﬁord?s@cﬂ'hﬁlbeﬁﬁﬁta@ﬁiﬂsxhﬂﬂeaD&oh@Espresent
-"'nvent'on @Eﬁka{ﬁﬁﬂéei E&“ﬁ@'@arﬁ@nagg&ééonbt°s£ jec 9%%'E8e9 tﬂentloned
15 _condensatlon, in spec1f1c proportlons, with (meth)acryllc ' '
' acid or an esterlflcatlon product from (meth)acryllc ac1d )
and an alcohol contalnlng 1 to 20 carbon atoms, or glycmdyl
(meth)acrylate, allyl glycrdyl ether or a like unsaturated
epoxy compound nitrogen- contalnlng catlonlc monomers, for
20 example condensation products derived from compounds
resultlng from addition of an alkylene oxide(s), such as
ethylene ox1de and propylene ox1de, to an actlve hydrogen
atom of a polyalkylenelmlne, such as polyethylenelmlne or
. polypropylenelmlne, ‘and (meth)acryllc acid or an
'Ct, *25' esterlflcatlon product from (meth)acryllc acid and an
' ‘ alcohol containing 1 to 20 carbon atoms or an unsaturated
'epoxy compound such as glycidyl (meth)acrylate or allyl_ _
glycrdyl ether.. : ' | '
_ 7 For obtalnlng the above polycarboxyllc acid polymer '
- 30 (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
polymerlzatlon in a solvent or bulk polymerization, for
instance. The polymerization in a solvent can be carried
35 out by the batch method or by the continuocus method. As



* 5 above, one or nore of such additives as .conventional cenent di spersants,
wat er - sol ubl-e pol yners, air-entraining agents, cenent wetting agents,
expansi ve additives, waterproof..  agents, retarders, qui dkFeetdy2zmpsagents,:
-wat er-sol ubl e, polyners, thickening agents, 'flocculants dryi ng shrinkage
10 reducing agents, reinforcing agents and accel erators, wi'thout the
. cenent admi xture of the present inventigmn being restrlcted in.any way. The
cement adni xture of the present invention can be wused as an adnmixture in
_ 'various hygéaull %tlng materials, . 15 namely cenent, gypsum and |ike
- hydraul i ¢ 58Ft PR Vﬁﬁ eFPaPs. u%@@eﬁﬁthéBnﬁ§§ﬁ§#@ﬁrc@hﬁﬁﬁsmﬁg bRe cenent

- adm xture ménthenednuﬁatantwﬁeﬁﬁnﬁoﬁédsﬂébgés'éfeﬁﬁ%brenﬁow@r '
mater-redu%i ng Ogapa0|%y and ﬁﬁ t i % gi ves har dened product s excellent
in strengt AAC AT 2BFM 7§, "GhAY LAl SPR ﬁy REPHLafhCPREI 26T EnBunt of air

entrai ned mroh@uolalhnmmaglcncrea$9phaﬂ1thﬁydaﬁaumboﬁ% autheven when the = -

time ofg k S ge in the uction cenent conp05|t|on
5t o2eftBle, BB OLR00CRy o e AR b el B Re R Brie RO LR |

constitutes a er aspéc
conposi t i oRCRPAPR{S| Agch senmehbyhdatatate; kéﬁouenenmpanddmasechlasmhlch

per cent ageaebcbAer 848 Cb NN, ccATPURL.Bhed! EndNLEALDEGLal LAL 001 gt €S of

~ kneading is,_not _.mpre than ative'to an I nitial anbun
entrained FRepartnkitaFyyoEstketslersingenppongn endbpy thalptadncthe

anount entp@lp@drﬁbkyl@cgaaedh@éﬂpﬁ@ﬁ prodycys. (a-39 gﬁgEthQ&ewlefStréngth
and dqfablé 8 use, in cases mhere the addition of an AE .
agent i's e ??5? ?% %Béilﬂ?thntﬂ%l??eEQQ PRAXCREPAKEHLEr 8BLENs and '

. kneadi ng |Bolymar|hMeH)for aat+ang @erledsafohenepéu&esgséﬁaaﬁaarEabmon It

can thus r he.p em o ncr eas ampunt of
ST entrarnhy RN LR B R T R LPAF, 5608085 conCerpatds o
further asheke %fCQhQO@rQEQM$ invenefenabl Pretedabl In thve: alwmwe, percentage
of 'ncreaaﬁétmyih§1@8@HDt e@%yﬁ'élf?ﬂéf'&ﬁg bs PB%FHB%g?EQan 100% nore

preferably not. npre nor e nore than 6.0%
Fur t hér, tl?\ae“bﬂe%%%%]aﬁgee%?e@%%a%@w Y—h@ éﬂﬁam aéﬁObPls enntainédgaf ter
15 nlnutesloﬁokme@ﬂtm@m|§t@m§ferably within the above range. In the above

‘ cenent COHDOSItIP t he Ce nent dn1xtf _
_ n’'cases ere the po ymerlzatlon for produc1ng the_

_above polycarboxyllc acid polymer (A-1) or (A—2) is carrled
rrout in an aqueous medlum, a water soluble polymerlzatlon
20711n1tlator, such as ammonium or. alkali metal persulfate or -
'hydrogen peroxide, is preferably used as a polymerization )
initiator. In this case, a promoter, such as sodium
hydrogen sulfite, Mohr’'s salt, ascorbic aci@‘(salt):or
"Rongalite, may be used combinedly In carrying out the -
25 'polymerlzatlon u51ng a lower ‘alcohol, an aromatic .. 7
‘hydrocarbon, an aliphatic hydrocarbon, ‘an ester compound or
- a ketone compound as the solvent a perox1de such as
benzoyl peroxide orrlauroyl_porox1de;‘a hydroperoxidéVSuch '
as cumene hydropéroxide; or an azo compouhd such as. - |
30 aZobisiéobutyronitrile, for lnstance, is preferably used as
the polymerization.initlator In thlS case, 1t is'aiso
possible to use a promoter such as- an amine compouﬁd
: combinedly Furthermore, in cases where a water-— lower
alcohol mixed solvent is used, an appropriate

35 _polymerlzatlon initiator or polymerization initiator— ‘



" the above water-sol ubl e pol ymer -(A) as well

pref erably conprises the above water-sol ubl e polymer (A) 10 &and/or a
conpound-or pol ymer having antifoaming properties. Preferably, the
conmpound or pol ymer having antifoami ng. properties conprisesudrng0s .
above-menti oned conpound (A) and/or the above-nentioned antifoam ng agent
(B).. Wen the adm xture conprises the above-nmentioned wat er-sol uble 15

pol ymer (A) as well as the conpound (Axsand/ or.the above- nentioned
Cantifoam ng agent (B), it becones easy to prepare cement conpositions so
._t hat the'above-nentiondd requirement " concerning t he above per cent age’ of

i ncrease iPrehetanotenbiniton emt ribe neel aayedef semi ahded; thhseef fect s of -

~the 20 presgniohvents %@Eﬁ)ﬂ&&'saﬂél\lfey RO YeA( th lrlezfaetrlrcﬁgdc%'&b()d' ments of

e conpoun and/ or the

above ant i FRRFPREL 2 EYENLPE Bﬁelee‘éec#hece%@ee tqhofslee Veﬁtedaﬁefer nabove.

| n cases vﬁ@lﬁn@@i)@latmﬁﬁytﬁétot Sethpld PeEIC e dre r A9 MU dNe the
freeze—t haw eS| st ance, lpref rred that  the apove cenent conp05| tion

furthef coRtalh rjaﬁatﬁ&o%gje%tca FHeEneet cake? Bvel?Ohen PRefeERRAHY
conposi tioboi sog%epl motd. praf @rabDpged tonesof . kneading in the producti on

th f, . | t dd t t at f 30 th
ceﬁ;ﬁ? comr::ggFtI on, r‘l[_h ggﬁodi\ﬁgrg%e]?r%arﬁ?f%%nn%%s‘f?g%%&%a%ﬁgstlgb{}fzarflﬁgﬁ?%}f n the e
amount of @af rb@hkr}a@h:edexm@tm, hit demegeme oallity scendettedt atn56reeze- t haw
resi stancergg-cielings 19 1 S991 Mnapd SLLADT L1 ¥ial iy esPBELokoabhe above

- cenent conp05|t10n [ SUI abl e e net hod of -

measufPng $HE" a3 %Wem%@emw cemreyedef &ncrease in the

anount of @ydr@@k&f@d:m@ such (Maélhtﬁ@ﬂ@maya@élﬁ@ﬂoﬁd@erSﬁnéﬁlggzef increase
M xer to be rr-Standard type 13"

in the anmount of (%a %ﬂtralned, .
t r adenar k) USRI Daf ShFolmkeront ahhe. t2ndekarkiikagi tati ng
bl'ade ("Beater SG& wﬂsﬂflrﬂganmlmdmdlar e gt enfl ‘&Hﬁ@/[ﬁﬁdduc‘@ﬁ shown

‘below in- Eﬁpifbarboxyllc acid polymer - (A—l) or (A—Z), a. chaln
15 .transfer agent such as hypophosphorous acid (or a selt
' thereof) or a thiol can be used 1n comblnatlon_ The thlol
chaln transfer agent to be used on that occa51on 1s
represented by the general formula HS R3°—-Eg (whereln R30 .
. represents an alkyl group contalnlng 1 or. 2 carbon atoms, E':
20 represents the group —OH, -COOM, -COOR*' or SOﬂM, M
represents a hydrogen atom, a monovalent metal, a digalent
metal an ammonium group or a protonated organlc amine
group, R represents an alkyl group contalnlng 1 to 10
‘ "carbon atoms and g represents an integer of 1 or 2), and
"25 ineludes, for example, mercaptoethanol thloglycerol
' thioglycolle acid, 2- mercaptoproplonlc acid, 3-
7 mercaptoproplonlc acid, thiomalic ac1d, octyl thloglycolate
and octyl 3- mercaptoproplonate One or two or more species
. of these.may be used. It is also effective_in adjusting”
lsol the molecular weight‘of the polyoarboxylic-eeid polyﬁer.(A&
1) or (A-2) to use a monomer highly capable of chain"
transfer, such as (meth)allylsulfonic acid (or a salt
thereof), as. the monomer (e). |
Whlle the above mentioned polycarboxyllc a01d polymer
35 (Arl) or (Am' may be used as such, it is preferable, in



Air Water Cement Sand WC S/C. 246 535 1419 46.0 45 2 . 6H In. the above
tabl e, thecement is ordinary portl cenment produced by Tai heiyo Cenent, and
the sand is river 15 'sand fromthe Ohi-gawa River (FM vaiimbidary28)s . WC

i ndi cates the nunber of weight parts of water relative to 3.00 parts by
‘wei ght of the cenent solids, and S/C i ndi cates the number of - wei ght parts-
of sand relative to 100 parts by -weigldo of cenent solids. The sanple, -

- namel y cenent 20 admi xture, can take a formcontaining a wat er - sol ublle - .
polyner, a. formcontaining a water-soluble polymer and a substance having .
anti f oam nG2pFEpEREFesi tor s0RUPSE LY chht drhekgla wWasefficliabte polyser, a

. substance haViﬂch@nfbfﬂaﬁth 9699ﬁ5£'§§1@ngb681nég Bgerbrthot instance,
and 25 the evEEgatlo acco dlngnto such respective .forms.

is |
Accor di ng 8" b?%geﬂt Vﬁvﬁn?toﬁ keh %r%ﬁbéﬁ?éﬁ@utfPﬁeeXPWE?@a§@Chn the
anount - of anr1enrgannedmsaarbslssbveﬂebuydfekmubatbﬁgorhéeaéﬁlXture so .t hat

- percentgage in_-the 0 ntr ed after 10 m nutes of
rkneadlﬁg SBQLbbﬂg % mw?h?%n?ﬂ%fﬁﬁgvgrsﬁégti?% ﬁa P ePBRORABA PF Pas. a
forn1contapﬁvhgnahe¢ﬁbagenlc yhénet erAEengehy asmonnvhmdad matabe '

Y ooy Y e ohEad Sy dh BRI Pl g e Y BB kb TP ?%L”S°"

(trademar k) produced Yanmaso ruar 1y used
as the. AES@gehet tm%aéﬁiéh%h%tﬁe%hoﬂatﬁy Geyehe (1p60Sed)and phaced ina -

© mi xer, - andpdl yméi Xha¥ béSheaTELUi QUERE OF o3 é?CQHdérgénié)sx\%sﬁti 69. 1. 5"
g) COQFa'”t % the cenent adm xture (the AE agent, whén to be contained,
~bei ng "Excl FHER) 2 WBRE? "afHR SabEhtPRg to, 95% of the reqU|red anount) is

* added, and kneaﬂnmgab@v@apdiljacbﬂwxg‘rpic3@c§@01@@ﬂ§mef3lA5§ﬂdof4(ﬁ5§} 9) Oand
of i he r oot SrRlnEYS 4Pt R v SR eS R BAMFROLRE RALPREGO Bt TPbr 5205”’
- seconds. ~ example, 5,000 to 1,000,000, preferably 5,000 to 500, 000, T
o . nore preferably 10, 000 to 300, 000 .as expressed in. terms of o
Ji$ polyethylene glycol equlvalent as determlned by gel ' '
' - permeation chromatography (herelnafter referred to as -;
V“GPC”). When the welght average molecular welght is less
 than 5,000, the ablllty to prevent material segregatlon may
- decrease. When it exceeds 1, 000 000, the dlsper51ng
720. ablllty may decrease ‘ '
' {Weight average molecular welght measurement condltlons)
Apparatus: Waters LCM1 )
Detector: Waters model 410 differential refraétiver
_ ‘ lndex detector a o ‘, | ‘ o 'i -
25 . ‘Analyzing software: Waters MILLENNIUM Ver. .2.18 -
Eluent: 'The eluent to be used”is-prepared by
N dissolving 115.6 ¢ of‘sodium acetate-trihydrate.in a
' mixture of 10, 999 g of water and 6 001 g .of acetonitrile_
and further adjustlng the pH to 6.0 w1th a 30% aqueous.
30 ‘solution of sodium hydroxide.
Eluent flow rate: 0.8 ml/mln '
Column temperature 35°C
Column: Tohso TSKgel Guard Column SWXL + G4000SWXL + -
G3000SWXL + GZ2000SWXL
. 35 _ Standard substances; -PolyethYlene lecol species,



" {4) The. anount of air is rreasured using a mortar air nmeter [product “of.
Marut o Sei sakusho; nortar air meter C13S (trademark)] and this is recorded”
~as the initial anount . of 15 air entrained (P) . (5) - Tih€etwary2005is
_ further kneaded for 5 minutes and the anount of air is then neasured-by |
" ‘the. method. mentioned above under (4), and this is recorded as the anount

~of air . entrained (Q after 10 m nutes of kneadi ng. 20 The above
per cent age of increase in the amount of air entrained can be cal cul ated by
the rel ation, - P)/P} X 100, The cenent corrp03|t| on of the present -

i nventi on W%l%h h@ﬂ?éﬁg?cmge?@P%@rc%ﬁbﬁétt|Mw toA?ai APAg 2h8, 88fent 25

...adm xture ®, 0be, i pgeObDPN240bydr apl bgo, SeLbbNY nBieki al, 4qpd water, if.
- necessary furth chontalnln a. fine aggregate. (e.qg. sand) or a coarse . -
aggregate (e.g. crusheeeit ordytxidre %gc???cpﬁ§%ﬁbFeénYﬂ€Fé%$ m2¥ere may be

ment i oned Emnctheene@ht&bﬂposmadﬁStaénCEGEﬂhepaéhgtlfméhaé méA0EEREE and .
30 pIa ter %% eneraII ge # %a g as the h draug settin ‘

\naterlal i A ove cenen? % BERt FONECARGSt AR CORSAPLIPRAONSCRBRPr i se

at’ | east tqhesm@hemtadnwateresolubhe pplesent, |ay9ﬁénonamen§nage:ﬂds wat er..

"No paftlCﬂ%émeﬁ65&étgiﬁ§a%gé aﬂglfgeaﬁﬁ %pe% rpiaggeUSEd 35_'

. Thus, nention ma cenen bruary.
2005 55 (ﬁ%ﬁlh%r?y,rﬁf—@ﬁd%éﬂquW%n@@h’Cl@gt@a&htgh wakky-soienyeh,

moder at e f}ﬁﬁlyméﬂéiatméﬁémﬁgnﬁgeﬁﬂg f?%@é&lxﬁtéowd@wqu shf?ﬂﬂa épa”s |
t her eof) ~various kinds of m xed cement (por bl ast - f.urnace s ,

cenent? port %ﬁ&P%o%%%?%ﬂ'Sr%E%%%¥Cl%6r%9%%HSfP?daéﬁcééﬁﬁﬁﬁ?rsmhlte

portl and oeanMut tihghcahemt nadeerente &fttRer BpLdehar ﬂﬁﬂéﬂﬁl@ﬁ@@lnél

- clinker rap nﬁrdenln cenent ~2-clinker rapid hardening cenent,

: nagne5|un1p ospha buting cenent, oil- well cenent, |OMFheat
cenent (| ow heatTh mmérur rmﬂrel}stlazge 1®f cte‘merpre@emtl antzlezfltyozasdsmm xed

"] ow heat rnac t t S
strengih comn  AENERLEOEEHT vall ol RS SRUTRLL L RAER s e
pr odugéd H}ﬁ%}rﬁhgc%mem‘@asgymnms@@@Jesk@fhyw@naulpal seétmse maherhatation.

ash and sevagean et %o@é@ggloﬂcé&%ﬁié%a@ﬂe1ée1?r§n€ ééﬁﬁ’lﬁ@ﬁfé'éf)tﬁé‘d
further t”éﬁﬁngfgﬁacgéﬁéﬁg and water is excellent in water- reducing
, : ’ 9
capac1ty and workablllty, glves hardened products excellent
N in strength and durablllty, and can stably malntaln the
E 2@_ amount of alr entrained w1thout allowing increases in the
o amount of air even when the time of kneading 1is prolonged -
in the productlon Such cement composition constltutes a
further aspect of the present invention. '
_ A cement composition comprising a cement admixture,
25 cement and wWater 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
entrained is particularly effectlve since it can stably
- maintain the amount entrained air to give'hardened'products
.30 excellent. in strength and durability. It is suited for use
- 1n cases where the addition of an AE agent 1s essentlal to
_Ccope with the freeze-thaw related problems and kneadlng is -
continued for a long period of time during transportation..
Tt can thus contribute to solﬁe the problem of increase in

35 = the amount of air entrained. Such cement composition



ash, cinder ash, c¢linker ash, husk ash, silica fune, silica ' powders;.

| i mestone. powers and |ike flne pomders or gypsum may be added thereto.

. Usabl e as aggregates are gravel, crushed stone, water graRebradreg005

i-ron-bl ast-furnace slag and 20 recycled concrete aggregates and, further,
si.lica stone materials, clay materials, zircon materials, high alumna
materials, silicon carbide materials, gnaphlte materi-al s, chrone
meteri-al s, chrome-nagnesite naterial's, nagnesia ‘materials and |ike flre._
resi'stant agﬁrggﬁtes 25_1n the cenent COHEOSItIOﬂ of the present . '
i nventi on, “YHBtahiteRateFLEBREENESPACEaER EbBi Bresest (ABPRtipa.amount  of

_.cenent to BEeﬁSEdbDy,thﬁewﬁb@ﬁéCﬁ@?ﬁéntééeoofslﬁgkeaﬂérEhcﬂh@rbﬁount
~restr|cted Fg{ exa content of 100 to 185 kg/nB, the

anount” of - SEnBhHT- ?%Qg H?édl%fn% Om%ﬁetE 8B01RGPnBMCARIPRAEEFAB NRRP I ati O
. (by. wei ghtjlore(Otlaho80%7 atelprﬂcfaﬁerpdefM‘:)EBlyphei:emed arenuBoE water - -

conten 1 75.kg/ upt . of cenent _u 27 800 kg/nB,
- and: me%%r/%gﬁ%ﬁ?}fa K %%rcénﬁa%?) of OUSTEGSE. &8 %E?hago ng%eaﬁange of
conp05|t|oﬁ%traieﬁﬁléﬁheﬁlkﬁumeeut6535frkuhadunguneSpreaerbblyowmuhahed

~and the cogwgsagb@@srgﬁgell February 2005 56 effective in producing high
. strength concrete in which the -unit cement content is high as well as |ean
' concrete in whith the ¥peYe cerrent coprppsitsonot ther esnpah ecmlkgnne ‘The .

| evel of qdﬂefeﬁalbpf/ &@ﬁpﬁﬁ@@@ttl@Q”&BéUéerterhgolBE?éeBBlyH}é?m(h?n in the.
A cenen& co |t|on of the present., invention is not particularl -

restritCte 1% a3 eSOPRRYRY PhePRLYRST  hauind: apsifeanieg PﬁOBﬁF¥a?Sor
. concrete |Erafenmbl@ydte@lC@mp@mmmtorSp@Seﬂerthevpﬁgpgﬁthgaam§ngreferably

0.01 to 5. h er 0.02,to0 2.0% b . .10 stil
mor e prefé%gﬁﬁy %F%% %Omﬁngg% & %? eTEAE I GREHCoR OHE?QR Yof cement’
~and, t hus,andffer %@ﬁna@QW%rm%nEmmmﬁﬂ|antaﬁoammngtageﬁtl¢B¢nt Whennthﬂrlsuch
Ta pr0p0rtlédhri%hﬁ@léoﬁﬂﬂiééé”&haaé e ré@@MQ%Bﬂéﬁe S% Qté?%ﬁﬁ%grOduced for

_'exanplg the unit meter content can uce ren i ncreased
and t F8 dRVIEE y |hp?%v@@ﬁlV%%nth%ec@%ﬁﬁﬂnét|ﬁb @néborttbﬁ gbovewer than

0. 019% by uirghloned newt { foiRile pEséoe TRBEP ¢hapachRELSLACy FBYpLESHLL. Even
when the qgnlxture i S used -suc Eﬁh anpunt s- as exceed |ng 0% by wei ght,

~ the effectsI%.%Feﬁ?@ﬁﬁ@*%tﬁ%?aﬁﬁl ?9 the above-mentione KGQUlrement.

. concerning the above ‘percentage of lncrease in the amount
- of air entralned may be satlsfled the effects of the
20 :present 1nventlon are thus fully produced Preferred
' ' embodiments of the above water- soluble polymer (R) as well
:as the compound (A) and/or the above antlfoamlng agent (B)
are the same as those mentloned hereinabove.
In cases where good quallty air 1s 1ntroduced to
Rgs,'lmprove the freeze thaw resistance, it is preferred that
| the above cement composition further contains an AR agent
In this case, even when the cement comp051tlon is used w1th_
a prolonged time of kneading in the production thereof,
_ V-namely when kneadlng is contlnued during transportation of
30 the cement comp051tlon, the above cement comp051tlon can
o stably malntaln the amount of alr entrained to give
hardened products excellent in freeze—thaw re31stance as
~well as in strength and durabrllty,
| In respect to the above cement composition, the
35 . following method is suitable as the method of measuring the



20.. peak and an econom c di sadvantage may rather be entailed.” The cenent
admi xture of the.present invention is also effective in concrete for '
secondary concrete products, concrete for centrifugal nohdesgary cooscr et e
for vibrating- conpacting,;steanlcuring,concrete shotcrete and the |ike.
‘25 and, further;, in those kinds of nortar or 'concrete which are required
to have high fluidity, such as superplssticized concrete, self-filling
“concrete, and self- leveling materials. -The cenent conp05|t|on of the

" invention can be .30 produced by a rethod of producing cement conpositions

“whi ch conpfPS&s B%F%B’C%*Hea‘é% kirgepredint tbr paaunht ofi alls eosmphnsing t he
_cenent . adnumeasareﬁehﬁeméﬂwﬁﬁtb@npeﬁégﬁﬁb andsWaheteaSHCALMeHLROEBlint -
“produci ng the cenen% ng& ition also constltutes a preferred aspect of
the present”. 285 FRVEALT 11 February 2005 57 In the above method of

. produ0|ng the ceMirér Ummm@smaedw1 H&Mtdﬁﬁ&”ﬁnﬁﬁﬁﬂﬁﬁlﬂmaiérttﬁa5AmwentlOn

1S prepared.a I in.m ter ssar qr the roductlon of
~ the ceﬁgntggoggS§P ?gnygﬁd’tbra h Fglg gﬂﬁ?xé& &Ft @@ﬁg |
. AlternativéBy, thedewarkhi adnlxture of the invention, in the forn1of a

. powder, may be OL&h % 3N t.- Further

pr epar.ing any. ceﬁgﬁﬁégdﬁ1x?gé%ﬁ?%gagggnce %gnggﬁg 5 éﬁ?%ln a@ﬂg cenent
adm-xture. of the invention are dissol ved 10 |nd|V|duaIIy in mxing water
necessary for t he productlon of cenent conpositions and the solution(s)
thenngg)mx,?dlP Rh cement. In this case, the above water-sol uble polyner
(A 1St Ladni xed with water, followed by admixing with the - .
above- nenti onfHr cenpntWaltkdi t i veCamdkar t he.sshave- |15 mgat i orjed anpici-f odam ng
agent, or| thedéenent. adeddive| ands®s. antifgoani ng agenfo may bexTg5st |
.adm xed wth water, followed by admxing wth the above water-sof ubt
pol ymer (A). Furthernore, the above water-sol uble polyner (A) and the
oxyalkylene ant’i f oam ng agent of the invention may be 20 incorporated, each

in a separate pomﬂethécaﬁavértéﬁm@ntth@ ceRENANES. or&hﬂ§ry'?or9fa§ ove .
or addi tion -of

~met hod of rodH gﬁ% nt? 05|t|onjC t he procedure N

~ the respec ?@% P %?? H%?% ? atemht th%nGrHE? éﬁnédaﬁtFéﬁefhereof'

_ 15 sand from the Ohi-gawa Rlver (FM wvalue 2. 71). W/C :
1nd1cates the number of welght parts of water relatlve to
100 parts by weight of the cement sollds, and S/C 1nd1cates

. the number of welght parts of sand relatlve to 100 parts by :

weight of cement solids. The sample, namely cement

20 - 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 havrng
_antifoaming properties‘and'aneAE agent, for instance, and
25 the evaluation is made according to such respective forms.
“According to the present invention, the problem about the
increase in'the amount of air entrained can be'solved by
formulatlng the admixture Sle that percentage of 1ncrease in
‘the amount of air. entrained after 10 minutes of kneadlng
30 may fall within the above- spec1f1ed range even when it has .
. a form containing an AE agent. When the AE agent is '
included in the evaluation,bMicro—Air (trademark) produced

by Master Builders or Vinsol {(trademark) produced by Yamaso -



"i's not particul arly restricted provided. that the-step of 25 admixing.all

the constituents of the cement adnmixture-of the invention with these

production raw materials in such proporti ons. t hat cenent11a§uma.mce5 be-the -
‘constituents of the cenent conposition. 30 BRI EF DESCRI PTI ON- OF THE '
DRAWNGS Fig. 1 is a representation of the method of disposing a honom xer
- inh _an aqueous nmedi um sol ution in carryisag out foami ng index. measurenents.
- Fig. 2 is a graphic representation of the .35 rel ati onshi p between nortar
-kneading tjinme (stjrring tinme) 11 February 2005 58 .and the anount of air -
- entrained & t1DFSaF Fall hyused| airehe AE tagembrtars prepared in Exanpl es
.24 to 35 am@as@émmatmg@hgdarrpl es 12 and 13. 5 BEST MODES, FOR CARRYI NG -
: ClJTTHEI NTlcaf\l hteLl é( ng exanples i|lustrate the present, invention
‘in further det ai't$"%Hh FostarRlatrfelra Mi¥eho MAMBTY iM% HT ve of .

t he scope m ¢elmerpeces<smt fa)nv:emlt:s@@onduﬁll ess ot herw se .specified, " part(s)"
; the unt of air _means "

means. )art( % The in _
vol ume i n Gth @éa%?ext% nERAE IR AR e rCemeR e%‘%‘“b‘fﬂé’?% %tehe
speci fi ed AE Prreluici HdmerEx*acprdbe ‘dorBaingd asseieqctxohudedselwetgt pped. Wi t h

a, t her money gine eﬁme 33@5@%%@5@@{{&%&&@} iggg%cg%ﬁ? ref hux®

" condenser was char reaction
purged w t3hikn %-‘r% %ﬂﬂ@(ﬁgouhnﬁot h&0 %%@@@Swas heated to 800 ina’

'mtrogen ea)rrosmmfce (dThegs 20 Al a9IEPUS & XLk ﬁ?iﬁ@'*&{b(ﬁgf 5 9)
pr epar, eth ene ycol

333.6 g of ;net ho
nono ?hac%/%%ﬁnz a%eo%lé‘ﬂ‘g%w %‘?X% P |*é)1heolfe®é§1ﬁ‘§/q1eﬁe3‘m<‘i)de 25),

66.4 .g of a'tmfwdrie}d,l (}ar&ﬂ‘,l]dleé@lrﬁggl@fcal\j@i@d ae Bop M Ofseconds.
'3- mer capt Ofd’opl |c acid . as chain 25 transfeocg1 agent, was added dropvvl se .

over 4 houts and 46 G Of' " & djuects NHHT %i %%y % iof ammoni um
-. per oxodi sutdtare. B/msacaddedaﬂrmwm Dwesalbusiony suodten, athanet@nperad ure was.

fur ther - majtaldied ity %fa{lsl PO el fraldetsindrineihe aq%yge“ga“ on
‘reactlon tO COITp| etIOI’l
15 alr entralned

(5) ~The mortar is further kneaded for 5 mlnutes and the »
lamount of air is then measured by the method mentloned _
above under (4), ‘and this is recorded as the amount of alr
entrained {(Q) after 10 mlnutes of kneadlng
20 ‘ The above peércentage of 1ncrease in the amount of" aer
entrained'can be calculated by the relation - {(Q - P)/P} X
. 100, : - '
'_' The cement compOSltlon of the present invention 15 a
'hYdraulic'settlng composition contalnlng the cement
25  admixture of the 1nvent10n, a hydraulic setting material
and water, if necessary further containing a fine aggregate.
(e.g. sand) or a coarse aggregate (e.g. crushed,stone). As
specific examples_thereof, there may he_mentioned such h
Cement compositions as cement paste, mortar, concrete and
30 plaster. Most generally, cement'is,used as the hydraulic .
 setting material in the above cement compositions and the
‘compositions comprise at least the cement admixture of the
present invention, cement and water. No particular‘ _ |
restriction'is'impOSed on the cement species to be used.

35  Thus, mention may be maderf}.for'example,_portland cement



x

*30‘mhefeby‘a‘copolyner'(1) according to the invention was obtained in the

- form of an aqueous nedi um solution of a copolyner, having a wei ght average

nol ecul ar wei ght of 23,800. .35 Production Exanple 2 11 1Fe&presay3008005 59 A
~glass reaction vessel equipped with a thernoneter, stirrer and ref | ux

condenser was charged with 150 g of octyloxypolypropylene-polyethylene
gl ycol (average nolar 'nunber of addi 6Pon of propyl ene oxi de: 20;. aver age
nol ar 5 nunber of addition of ethylene oxi de: 3) 10.6 g of mal ef i ¢

~anhydride and 1.4 g of 8-dj az |c cIo[5 4.0 cene f¥ %¥ éﬁg nd the
u

contents M@%e&%@%lm SR t

nalntalned

.at_60C f giodle hote shéot, dmeEatdaereeeiﬁixig,caam@nremaed:tnvnetbo‘eoax.bllcell on to

: Febrdéiy 2p08 raw materlal) and,  further, ast urnace slag,

“Product i or°

fol |l oned
g of nale?%m%%ﬁydmﬁﬂees#ﬂﬁ ﬁ???ﬁgétﬁegem?ﬁF heP TPt

give a 10 half esterlf catiop product (1 cordi venti on.
%ﬁﬁﬁﬁﬁﬁfﬁfl\Eﬁ%&%P}eé%?F%ﬁP%e%%% e%glﬂﬂx%S I:%Irﬁellélfstlrrer was -
char ged wpdralied rabysteofurancsoslag oreli@st 2 gyreoandi RPRgelans 10 g of .
°Ctad%Fy'Sxﬁ£8£y§¢89¥i§H& PVYSLRVEENEN ) YOl i £ OUEERIENADLBeRTDET of
addi tion- of pr opyl ené™: dition of -
et hyl ene lokghiealBpina ocenent of ulber uhebydr Raedenasdt AEREREEE” and the
m xture egezﬁnﬁéfr f&ﬁlathaeeehiﬁgpeéﬁéﬂfﬁ por1inkeur rubtih Bhidehbgg 20. .
addition of a tetrahydrofuran solution, ﬁlz 5. ﬁg contai ning 1. 2
PedcgtePEonPt&nmer at ur e
for 2 'hoysslt@edlehyp lbhehéatECemeﬁatKD@eraatlbmaBb ¢ompheti shagThe :

.tetrahydrofura en .di t||| d off .a f r S tion,
 hal f st eFFRFR tlgﬂrﬁiﬁaﬂcﬁ {o5° c%%?%? SOW iBe %ﬁebﬁﬁégn ﬁgﬂgggsg%%#alned
"Product i opelfxatpl bighAbglass cemenibn uéSsethethppeénﬁthhcam§ﬂﬁrrer was

30 char ged nt0.g of -
_oct§|§;3§o?@%§gp§ %ggfggggggﬁy;ﬁgeégtﬂkgon gaSEQOQLe&eﬂtauebma 0 g o

‘of propylphedogedebzOugaiapgagé hBREF ﬁnﬁbépeﬁﬂeédﬂﬁtWﬁﬁléﬂpéﬂhyﬁgHée

cofl average nmol ar nunber -of - addltlon

oxi de: 3), Dnd3n8r9f 15adLYM B¥dr sdgavaswhien @Qd@@e ané ihbearivhusehwas
stirred 35 at roomtenperature fof 1 hour tirring, follgued by 11

L

ash, cinder ash, clluker ash, husk ash, silica fume, silica
pcwders, limestone powers and like flne powders oxr gypsum
may be added thereto. Usable as aggdregates are gravel
crushed stone, water granulated iron-blast-furnace slag and

20 recycled concrete aggregates and, further, 5111ce stone
materlals, clay materials, zircon materlals, high alumina
materials, silicon carbide materlals, graphite materlals,
chrome materials, chrome magnesite materials,’ mague31a
materials and like fire re51stant aggregates. ' _

25 In the cement composmtlon of the present 1nventlon,,

"the'unlt water content in each cubic meter (m’), the amount:

of cement to be used or the water/cement ratio is uot
partlcularly restrlcted For example, unit water, content
of 100 to 185 kg/m., the amount of cement to be used of 250

30 . to 800 kg/m’, and water/cement ratio (by weight) = 0.1 to
0.7 are preferred More preferred are unit water content
120 to 175 kg/m’, the amount of cement used of 270 to 800
kg/m*, and water/cement ratio (bY weight) = 0.2 to 0 65
Thus, a wide range of compositions, from lean mlxtutes to

.35 rich mixtures, can be formulated, and the compositions are



60 addition of a tetrahydrofuran solution (12.4 g) containing 1.2 g of . -
succi ni ¢ anhydride. The mixture. was further stirred at roomtenperature
for 2 hours to drive the esterification reaction to  conpleibhan:208he .
tetrahydrofuran 5 was then distilled off and, after wat er substitution and’
neutralization, a half esterification product (3) according to the

i nvention was obtained. Then, using the copolyner (1) of the invention and.
‘the half esterification products (1) to (3), ‘cenent 10 admixtures (1) to

(3) and a -conparative cenent adm xture = (1) were prepared. .Th tails are
sunmar i.zedf fartia drp producimshmighy Jgumndtdh @erets i g q%‘ "No

Ul W QerfdEMQ Rt s WAYIE &l W&l &5 lean concrete in

which the unit cement content is not more than 300 kg/m
The level of addition of the cement admixture of the
5 preeent'inventlon in the cement composrtlon of the present,
| lnventlon is not partlcularly restrlcted In cases where
"the cement admixture is used in mortar or concrete in Wthh |
Ahydraullc cement is used, the proportion is preferably 0.01
_ to 5.0% by welght, more preferably 0.02 to 2.0% by. welght,
10 stlll more preferably 0.05 to 1. 0% by welght relative to '
' the weight of cement and, ‘thus,. the admixture is added in
-an amount sufficient to attain such a proportlon. By thlS
addition, varlous favorable effects are produced, for
'example the unit water content can be reduced the strength
.15 1ncreased and the durability 1mproved When the
formulatlng proportlon is lower than O 01%. by welght,
'1nsuff1c1ent performance characterlstlcs may result Even
- when the. admlxture is used such hlgh amounts as exceedlng
_ 5 O% by weight, the effects are already substantlally at
20 peak and an economlc dlsadvantage may rather be entalled
' The cement admixture of the present invention 1s also
effectlve in concrete for secondary concrete products,
' concrete for centrlfugal molding, concrete for vibrating _
‘compactlng, steam curing concrete, shotcrete and the like
a 25;. and, further,.ln those kinds of mortar or concrete whlch -
- are requlred to have high fluldlty, such as
: superplastlc1zed concrete, self- fllllng concrete, and self—.
leveling materials. -
The cement comp051tlon of the 1nvent10n can be
_30: produced by a method of producrng cement compo51tlons'which
comprises. a step of'admixing production raw materials '
compr151ng the cement admlxture of the invention, cement
and water. Such method of producrng the cement comp031tlon
also constitutes a preferred aspect of the present

.35 invention.
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In the above method of produc1ng the cement
composition, the cement admlxture of the invention is
prepared and dissolved in mixing water necessary for the
production of the cement composition and the solution is

5 admixed with cement. Alternatively, the cement admixture'
- of the invention, in the formrof a powder,'may—be '
‘ lncorporated-in advance. in cement Further, without
i preparlng any cement admlxture in advance, the constltuents"
of the cement admlxture of the invention are dlssolved '
10 _1nd1v1dually in m1Xlng water necessary for the productlon
| ‘of cement comp051tlons ‘and the solutlon(s) is then admized .
, w1th cement. In this case, the above water soluble polymer
(A) may be first admixed w1th water, followed by admixing
J'w1th the above-mentioned cement addltlve and/or the above-
15 mentioned antlfoamlng agent, or the cement additive and/or
' ,antlfoamlng agent may be flrst admixed with water, followed'
by admixing with the above water- ~-soluble polymer (A)
'Furthermore, the‘above water-soluble polYmer (&) and the
oxyalkylene antifoaming agentAof the invention may be
20 -1ncorporated each in & separate powder form, in cement in.
o advance ‘ Thus, in the above method of produc1ng the cement
- composition, the procedure for addition of the respectlve
productlon raw materlals or the order of addltlon thereof
_ is not partlcularly restricted provided that the step of
'125' admixing all the constltuents of the cement admixture - of
B " the invention with these production raw materials in such
proportlons that cement and water be ‘the constltuents of

the cement composition.

30 - BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1-'is a. representatlon of the method of dlSpOSlng
a homomlxer in an aqueous medium solution in carrylng out
'foamlng index measurements.
Fig. 2 is a graphic representation of the

.35 relationship between mortar kneading time (stirring time)
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CE.mm R a. U6l 11 February 2005 62 Wile the 10% aqueous nedium
“solutions of the cement admi Xt ures (1) to (3) remai ned uniformw thout -

a"separatlon t he 10% aqueous nedium sol ution of the conpafspdbrusey BeFENE 5

admi xture (1) became turbi.d and an aggregate separated out on the liquid
surface. 10 <Mortar test> Mrtar was prepared by addi ng -each of the cenment

‘admi xture prepared.in the above Produckiyon Exanpl es according to the

" present invention or the conparative cenent adm xture, and the flow val ue
. and.anmount of air were neasured. The materials used and the nortar .

- formul ati omd tmammﬁtolcbbvmr Te&ntlmenyroecor @tmitﬂmt p@ftéﬁf\d %:empnt (1,590 15.

e f t e d f . ter .
?%384 ISnS) coh‘%‘g%m ng t%g cngonre% acﬁsna%acﬁr T of? E’h h%%\rf?? or° gé./c a\rN:t_ ie\r/e'

- cement adrifoRRaratigel Bwarpleg 362 gndaint ai ni ng an AE agent ("M cro-Air",
~trademark, product of Master Builders), being used.. <Method of nortar
: testing> For preparing each nortar conposition under the above conditions,

cenent >was dry- m x&EFOMEES EFhdPRRY R QU HoPHEr INVEE? TOMN aqueous

_dilution of the mReaidl e AIPURR Of e e e 3 g, @s- vei ghed ‘was -

added, and. kne in wa rried out. for 30 seconds to give, ‘a. cenment
paste. The™Yh Igvdsn oﬁ%reﬁé P ¥ omINEEs: iS¥GrRdes @Fe krli’é’él\iﬁvr?gfr vessel

was char gésly vmd meamaterl imcond tad wé ngr tihee spegid ied rieaoprésafc fine aggregate

dth = th Kk ded
"?gr Zem nu q{]c%oéﬂgpvg]%lz ggn%aer@'&r?ﬁo&ptec&% %ﬁﬁea‘tﬂ%ﬁgm@at)a?‘{?@d‘egengﬁ? =

conpodPt i oaytnet dry) weeisglst/bj e@hed "¢ tile thel lamsiumg - ot teine fleqan st est. An
i ron- made ﬂlplw}cﬁ‘ﬁnféme a(xl‘t?r@'“a{ﬁ Sed & eéc{r&ceé’é)s af§eans _“° by welght”

unless otherw1se spe01f1ed

ProdUction'Example 1
S 15 '__ "A glass reactlon vessel equlpped with a thermometer,'-
stirrer, dropplng funnel, nitrogen inlet tube and reflux '
'”condenser was charged with 339.6 g of water, the reactlon '
vessel was purged with nltrogen with stlrrlng,‘and the
7 charge was heated to 80° C in a nltrogen atmosphere Then;'
- 20 an aqueous mixed monomexr solution (503.5 g) prepared by
'-mrxrng up 333.6 g of methoxypolyethylene glycol '
monomethacrylate (average molar number of addltlon of
ethylene_oxrde. 25), 66.4 g of methacryllc-ac;d, 1Q0 g of
water and 3.5 g of 3-mercaptoprepionic acid as chain
- 25 transfer agent, was added dropwise over 4 hours‘and 46 g of
. an aqueous solution containing 4.6 o] of-ammohium '
:peroxodlsulfate was added dropwise- over 5 hours Then, the
temperature was further malntalned at 80°C for 1 hour to
. thereby drive the polymerlzatron reactron to completlon,,
30 whereby a copolymer (1) according to the invention was
| obtained in the form of an aqueous medium solution of a
copolymer having a welght average molecular welght of
23,800.

35 Production Example 2



“slump cone") having an upper end inside diameter of ' 5 cm 35 a |ower end-
i nsi de di ameter of 10 cmand a height of 15 cm 11 February 2005 63 as -

pl aced on a horizontal table was filled to the brim with1Fbkigargeoosnt - _
conposition. The nmethod of filling as described in JIS A 1101 (slunp test: -
of concrete) was enployed. The mni slunp cone filled with the nortar was
lifted gently 5 and horizontally, the mgor. axis and mnor axis of the
nortar that had spread on the table were neasured, and the nean value -
‘thereof was recorded as the nortar flow value. A greater value indicates a -
hi gher |evel of Higpessi ngactbohivyssdheequbppedokiahr aveserresuted, using a -

.mortar a'rséerQ?tﬁﬁd IQF u&oggﬂﬁéﬂgeanga%hgpggggatngpagg tﬁﬂgggeg?ured

were recorded as flow. valué and € anoun arr
- kneadi ng. 2ftétoxHeohgRsOPERENESPObYethylEhowolglod daderhge mobant of .air.

after 5 mimuhesrobrkagadt nen éf‘epﬂgp§§eansgldé fop, tQ%e!Esga“fnSTgﬂts wa t b

k i s pu ac nto the kneadi ng vessel then stirréd agarn for m nut es.
Then, the ?t%ﬁ?§a?ﬁeaddaﬁaoﬁh@faﬁﬁhhieﬁﬁ QKidQEré nmeddufed bf mhéedest

met hods nemhyaﬂedea@ﬁael Thg oy, 8%9&2@3@(’:9@6@5 Qf Of}‘hﬁd@'@@ﬁét‘?d this
time were ﬁgﬁ{ded "f| ow val ue an air after 10 m nutes of

kneadi ng". hef™ E%enﬁ??a?n §eﬂer?aﬂn?ﬁednﬁas@peﬁentgh%%w MR back into -
t he kneadrt@mpeseetreamds afteheb manutesneﬂ atlﬁnPugfothe hbanevabue and

-this tine were recor OM/Va ue an
m nut & ofh%hﬁaﬁﬁﬁ@rlflheti®@wpveﬁuet &hil aaunudungotoathefmnveathonenent
adnlxture are shown in Table 3. 11 February 2005. 64 Table 3 N

Production Example 3 _ ,
A glass reaction vessel equipped with a stlrrer was
_ charged with a tetrahydrofuran solution {25.2 g} contalnlng
15 10 g of octadecyloxypolypropylene polyethylene glycol
‘ ' (average molar number of addltlon of propylene oxide: 30;
-average molar number of addltlon of ethylene ox1de 5),
0,12 g of 5odium hydrlde was then added, and the mixture
- wWas Stlrred at room temperature for 1 hour with stlrrlng,
20 followed by addition of a tetrahydrofuran solution (12.5 g)
contalnlng 1.2 g of maleic anhydrlde The mixture was o
further stirred at room temperature for 2 hours to drlve-‘
the esterlflcatlon reactlon to completlon, The
. tetrahydrofuran was then distilled off and, after water
QS substltutlon, a half esterlflcatlon product (2) accordlng
' to the invention was obtalned

Productlon Example 4 .
A glass reactlon vessel equlpped w1th a stlrrer was
30 charged with a tetrahydrofuran solution (25 3 qg) contalnlng
B 16 g of octyloxypolypropylene polyethylene glycol (average
molar number of addition of propylene oxide: 20; average |
molar number of'addition 0f ethylene oxide: 3); O 13 g of
'SOdium,hydride was then added, and the mlxture was stirred

L 35':atlroom temperature for 1 hour with stlrrlng, followed by
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addltlon of a tetrahydrofuran Solutlon (12 4 g) contalnlng
1.2 g of su001nlc anhydrlde The mixture was further_
| stirred at room temperature for 2 hours to drlve the
esterification reaction to completion - The tetrahydrofuran_“
5 was then distilled off and, after water substltutlon and
' neutralization, a half esterlflcatlon product (3) accordlng.'
"to the 1nventlon was obtalned
' Then, using the copolymer (1) of the 1nventlon and '
'”the,half eSterifiéation products (1)_to (3}, cement A
A10 admixtures'(l)”to (3) and a comparativé cement admlxture‘

(1} were prepared. The details are summarized in Table:2,



_--Y 4 4- 4- 0 OO<EfaEE -0. E Ea0 ~ zs O- Oro m a a aimwi4dda a E- Eo~ 4)E
(D As is evident fromthe results shown in Table 3, the .conparative :
~cenent adnixture (1) used in Conparative 11 February 200516§)r®(mm§1|5e 2 gave
" a desired amount of air of 8.5%after 5 ninutes of kneading. However, as. -
t he- kneading tinme was prolonged to 10 ninutes and 15 ninutes, the armunt :
of air - increased, such as 18.0% and 2068% respectively. It was 5 thus
found that it was diffi cult to stably naintain the- amunt- of air. On t he
contrary, % s,found that when . the cenent adm xture (1) containing the
“hal f -esterifrcation product (1) of Exanple 4 was used, the anmount of air

_after 5 ni potyes—ofrkmeadipg was 11.5% and the that of after 15 10 ninutes
of kneadi ng g 15. 00, henge the ambunt of air was not nuch increased.. In
Exanpl es 5 pnd&6,| sifmi far fesults -were obtained as in Exanple 4, and the
cenment adm Kk |§é:s:; (@)]-anyl (3) showed a good stabilizing. abi I_ity in the

~ anmount . of 2 Hi £ dhege|cement adm xtures contain the cement'. 15 .
di spersant | Bq48rfogat@d noget her and therefore show good . di spersing -

- .- [«] ’ - .
capaci ties.|STB&|r&as®n Why the.  cenent admi xtures: of the present. finvention
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air is that the constituent show ng antifoaning properties. 20 is half

- esterified with a pol ybasic-carboxylic acid. Constituents show ng
antifoam ng properties are very high in hydrophobicity amdaﬁmfymmadlly
adsorbed on cenment. Thus, octyloxypolypropyl ene-polyethylene gtycol
(average nolar nunber of addi ti on of propyl ene oxi de: 20; average nolar.
25 nunber of addition of ethylene oxideas 3) used in Conparative Exanple 1
. is "adsorbed on cenment in nortar and its antifoaming ability is thereby

| ost and; therefore, the anount of air increases with the |apse of tine.
On the other hand, by half esterifying such a constituent havi ng 30
_antifoam ngnp1epenbi Q@gv"ahﬂe@ugoﬁléﬁi’ﬁfncs8?‘{1296}%' §rathd defengl s possi bl e.
to inprove the hydrophilicit constituen Pronlbelng :
adsor bed . offAR&KERESS Al %hoﬁ@h(@heremhanedegnélformsyufchnalé; sewagation,

| antlfoan1nghéapa%lhﬁuebhg n88lGh BBLEEYohSoB! BRUTRBIY A PUEH QLY 2edegradual Iy
in nort é% mg i ahgallne and rel eases the constituent having 11
_VFebruafg 2868 8B ARt (£ bahfhRg™pr bPEPLfedndwABr 8BYT§e0E s ERPRIRERAGOBES ect s
in the anonntheflaqU1drsuptadeced In the above manner; the cenent :
~admi xtures conprising .the half esterification product derived froma -

. constituent 5 having antlfoanlng properties and a pol ybasic carboxyllc

aci d as welprharateehent dispersant can attain good dispersing ability .

'and stabi i zi ng @biditigssi nt Antifoam ng capacity
testi ng ‘met hod> . Wat er, a?fé%% £& ad&%n?h%a% dlflgéetg “Pe™ Eested wer e

placed¥ n %d@i%%ﬁﬁ?epﬁﬁﬁé§eﬁaée E?@lﬁb@V@aPrvésséhonhﬁxamglanlaneter of 4

‘cmand a h@t@@idﬂﬁglﬁoCﬂheAﬁrééen€|9§t@ﬂtloﬁeo¥e§ﬁ§|cﬁﬁ a§E§E@@ up and
down, at a Stro tines in 5 seconds an en allowed to

- stand for SRR u?gml*h%r?oaﬂ?ﬂeFﬁﬁtf%%E YALHenBRYURBEUREr OdoRpar VEEA. © of
ant i f oani nuezspaedt i ethe AnAMarmmémlagm ﬁl’ﬁéiﬁﬁo@taf]l ahefupdtidoamng

Cona Ll on ok LR D S aR R RV SRR S8 E TSR0, ERRR B0 1 58 ¢ ne
“pol ym&5. o%ialﬁe@elageredatelom,E&@n@Jelanassanﬁoaﬂbmgthgeohlagdw@ 1 g of -
the Conpou@ﬂv@f F*&QH@%'?@BExgnEJ Cénwgiﬁlﬁ&aEﬁg Egmgnt admlxture of
' " the 1nventlon or comparatlve cement admlxture, and water -
{36 g) contalnlng an AE. agent (“Mlcro—Alr”, trademark
i : product of Master‘Buildersltdbelng used. .-
20 0 , '
' “<Method of mortar test1ng>
" For preparing each mortar comp051t10n under the‘r
above condltlons, cement was dry mixed for 30 seconds using ..
a mortarrmixer, an aqueous dilution of the Specified'amount
25 of the cement.admixture as weighed was added} and kneading
' was carried out for 30 seconds to give a cement paste The
. mixer was ohce. stopped from rotatlng, and the kneading
vessel was charged with water contalnlng the specified
amount of flne aggregate and the AR agent (in 90 seconds)
30 - The whole charge was further kneaded for 2 minutes to give
' - a cement composition., The thus —~obtained cement comp051tlon
(mortar) was subjected to the,follow1ng‘mortar flow test.
7 ‘An iron-made hollow cone (hereinafter referred to as
“slump cone”) having an upper end inside diameter of 5 cm,
35 a lower end-inside diameter of 10 cm and a height of 15 cm



. .measur enment vessel. The mixture was shaken under two conditions, namely
pH 7.or pH 12, and then allowed to stand 25 for 1'minute, and the foam

hei ght was neasured The foam height at pH 7 was 1.0 cm11\wbbrbarybost at pH
12 was 0 cm Exanples 7 to 1.0 and Conparative Exanple.3 The structures of
t he- oxyal kyl ene antifoanmi ng agents 30 used in Exanples 7 to 10 are shown
-bel ow. . The basic structure is derived fgom an al cohol or water by addition
“of ethylene oxi de and propyl ene oxide. Here, ethylene oxide is abbreV|ated
as EO and B | ene oxide as PO The nunbers of noles of EO and PO as
Jindi-cated. Fe §9€?599ﬂ3§ helraeontiabetabde &@dlﬁhddedlIoF&bEUbEﬁmZQQEhﬁ?

_Anti foam nghage‘:Bineﬁi:) coRpBBERYbn3- bi’%@%%tﬂodgg?{‘?g% 1(1)1];18E‘6§ P%Qé’c'?ig%fgs

~ 5)-EQ PO addu E vg g? | ar nunbers o
“Antifoani ng aé Rt £ ; gngBI58ﬁ5I°@nGﬁB€Ke@ﬁ ) @@sbenrapyes. 3yhscypo

* adduct (averagesmnmprcnuebeﬁ$leﬂ addht ikaa ﬁEr%%&P%a%Oﬁ%§tcﬁP%FB@%g}Eg/igﬁnt

(3):.PQE nunbers of ,addition of

. gnzlfogalﬁégégé§¥g% g%a PCFEE)T%@BFaaelﬁopaﬁ FarRanBEis of &B€ition of

EO/EO/Eot:meng§5yE§bnbadaspveaanbnfoaslmgbaeenbr&éhea;ugga?nggfégﬁgbggfS?f

carbon. a ers addition__o =
JiBanval EEh@QQH?4yg?DL§$?Q§”§ Borrp&r BOFVET LaREnValRi xture -

- 15 Then, cenent adm xtures
(2) were phephfeder Byluai kndgcapesha hcgpetyﬂewealbfnﬁmspeﬂsdngbove in

“Product i onalﬁxﬁﬂ’@i/e TBhaioudthe AN f
corrpar %tl ve ant| f.qam ng aoguent (1) ZOQ%L@ r uary 2%%%“%83 f%%ﬁ%aﬁ HEx
m e flow value and the amount of alr thus measured -

were recorded as flow value and the amount of air after 5
imlnutes of kneadlng
After the measurements of the flow value and the
amount of air after 5 minutes of kneadlng, the: mortar used
15 ;for the measurements was put back into the kneadlng vessel |
.and then stirred agaln for 5 minutes. Then, the £low value..
and the amount of air were’ measured by the test methods '
mentioned above The flow value and amount of air measuredj
'-thls time. were ‘recorded as “flow value and amount of air
20 after 10 minutes of kneadlng” Further, ‘the mortar used
' for the measurements was put back into the kneadlng vessel
and, after 5 mlnutes 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
.25 of air after 15 minutes of kneadlng”  The flow values and -

amounts of a1r for each cement admlxture are shown in Table
3. | |
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As is evident from the reéults shown in Table 3, the;

. comparative cement admixture (1)

used in Comparative

5



'good.‘ On the contrary,. ,the 10% by wei ght - aqueous .nedi um Sol ution of the
conparative cenent -adm xture (2) becane turbid and, after several days,

- aggregates were separated .on the liquid. surface. Then<{wetria@y2008sts were
~carried-out - using the cenent adm xtures of the invention.- and the 10

~ conparative cenent adm xture. <Mrtar test> Mrtar conposi.tions were
prepared by adding the cenent - adn1xtuQQ§ (4). to (7) of the invention as
obtained 15 in the above Production. Exanples and the conparative cenent
“admi xture (2),-respectively, and the flow val ues and anounts.of air were
measur ed. Wﬂ%e&@ﬁ@e anddenited . alﬁ@lllntllcafl@ﬂrUGEdBLBQtBEtEQSES was as
follows: 1,590 & of¢ J@MM o] b\;éa]reyr porst It%nd ceme I 300 "?aes(r)f fine 20.

aggregate (1 and sand, fro
“cont ai ni ng”t‘q’ﬂe)lt@\%rﬁo abﬁnlk?ewee@fam@elﬁi rmemlten, othethmounﬁpafahwe cenent

adni xt ur e. 1ﬁﬁéﬁdte§£cm&££‘0ﬂ§ @ aﬁ@rié‘@%’r fSEﬁHI:tEQngs' t}ongpere
producghs der d% ~above conditions 1 n -
above- Rent! 18%% MR drhdestt ﬁﬁ%dﬂlfﬁh@ulhe’ﬁ‘eeﬁ’e&}blfrmMat?lnohbes| tions

 obtai ned veeicenrstt b £ ¢t s, t@mwrcarit@artﬁstﬂm«aléﬂ £ AR BN @

ment i oned 3 e. ro values and- anpunts of air for the respectlve '
cenent -adm X eun‘ra‘:es Cgﬁué(hts bt RLBI N (treph ekt yeobe5i focThbPR 5 ¢ - s;

- E WP(7CIMHH¢QUQI)(lk(bKJEiﬂﬁpléOO‘ﬁNﬂLﬁBe@ the amount of air after
5 mlnutes of kneadlng was 11. 5 and the that of after 15
10 minutes of kneading was 15.0% hence'the amount of air was
not much increaaed. In Examples 5 and 6, similar results |
‘weretobtained as in Example 4, and the cement admlxtures
(2) -and (3)'showed a good stablllzlng ability in the amount
7 of the air. These cement admixtures contain the cement '
15 dlspersant 1ncorporated together and therefore show good
dlsper51ng capac1t1es _ '
‘The reason why the cement admixtures of the present
1nventlon showed good stabilizing effects in the amount of
o 'alr is that the constltuent showing antlfoamlng propertles
20 :15 half esterlfled with a polybasic carboxylic acid.
' Constituents showing antlfoamlng propertles are very high
in hydrophobicity and are readily adsorbed‘on'cement.- Thus,
3oCtyloxypolypropylene—polyethylene glycol (average molar
numnber of addition of propylene oxide: 20; average*molar_
25-‘number of addltlon of ethylene oxrde 3) used in
Comparative Example 1 is 'adsorbed on cement in mortar and
jltS antifoaming ablllty is thereby lost and, therefore, the
7 amount of air increases w1th the lapse of time. On the
-other hand by half esterifying such a constituent hav1ng
- 30 ._antlfoamlng properties with a polybasic carboxylic acid, it
is possible to 1mprove the hydrophilicity and prevent that
constituent from being adsorbed on cement. Although the =
~half ester itself has almost no antifoaming capacity, the
'ester moietyhis'preeumably hydroiyzed gradually in mortar,
35 which is alkaline,aand releases the constitnent haying_‘
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ahtifoamingtproperties, whereby good stabilizing effects in
. the amount of air are produced. _ _
In'the above manner, the cement admixtures comprlslng
7 the half esterlflcatlon product derived from a constltuent
5 hav1ng antlfoamlng propertles and a polyba31c carboxyllc
~acid as well as a cement dispersant can attaln good
dlsper51ng ablllty and stab11121ng abllltles in the amount
of air.

10 <Antlfoam1ng capac1ty testlng method>
Water, a foaming agent and the addltlve to be tested
were placed ln a closable glass made cyllndrlcal vessel
rhav1ng a diameter of 4 cm and a helght of 10 cm. After
'01051ng, the vessel ‘was shaken up and down, at a stroke of -
;'15 30 cm, 20 tlmes in 5 seconds and then . allowed to stand for
' 1 mlnute The foam height was then measured for comparlson: i
of - antlfoamlng capac1t1es A.lower foam helght means a.
‘higher antlfoamlng capac1ty. Antlfoamlng capacities were'
- compared under ac1d1c/neutral condition and alkaline
“20“cond1tlon. 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 3 were placed in a
. measurement vessel The mlxture was shaken under two _
_ conditions, namely pH 7 .0or pH 12, and then allowed to stand
. 25 for 1'minute, and the foam height was measured. The foam‘
o ,helght at pH 7 was 1 0 cm, while that at pH 12 was 0 cm.

Examples 7 to 10 and Comparatlve Example 3 _
' The structures of the oxyalkylene antlfoamlng agents,
30 used in Examples 7 to 10 are shown below The basic
"structure is derived from an alcohol or water by addltlon
.of ethylene oxide and propylene_ox1de. Here, ethylene
oxide is abbreviated.as EO and.propylene oxide as PO. The
. numbers of moles of EO and Pbpas indicated'are aﬁerage
35 molar numbers of addition. ' ' o



L -(D0? Q@ W QOOX .11 February 2005 71 As can be seen from.the
results-shown in Table 5 the conparative cenent adm xture (2) used in =
Conparative .Exanple 4 gave a sufficiently |ow anpunt ofi1Bébiyaryzooel y 5

2. 8% by volune ‘after 5 mnutes of kneading. However, the anount of air. =~ .
after 15 mnutes of kneading was very high, nanely 8 7% by volume. It was =
t hus found that it is difficult to adjemst the anmount of air at a constant
level using this cenent adm xture. On the contrary, with the lo. cenent

. admi xture (4) used in Exanple 11, the anount of air after 5 mnutes of
kneadi ng was suf#PEiERRRyngoagenamély: 3-Bothylvarbmbenahdol hénambent of

_air after 35 ﬁhﬁbbﬁsa@Bmsan?dEﬁngaﬁdﬂu@%’Q&v%?%ﬂ@emohﬁr“ﬁﬁmkg$§lB?Egdvgth

that the. mai nt ai ned at a roughl’y const ant

t he other %gﬁéﬁﬁoadﬁ?xFQ?BQ T530{6°¢7), . the simlar results were obtained

as with the cememhtafdohxingeaddit. and alﬂ?laHQ@8h§lOfnﬁhbe%oékd be ..

- mai nt aighed constant e se cenent adm xtures each was adm xed

with asgene%%b |spé?§§ntgg ha{ﬁgrﬁggpgt ﬁ8%@5368080&P§p8P§Pﬁ65a8|I|t|es

- 20 The r easddiwhynt hé Eorent —adnivebires of the present invention caused no

mar ked i ncreases u gn the tine kneadlng is
RhOLEOER BN Rhe0 £01 5, BOZROPEA (HUEEHTpSEaE oo "

pi ol onged and gave st airen
hydrophlllﬁPm?eéﬁ Pheadditippanf ngO4ABONES élﬂSVQG(Aﬁ is high.- Those

~antifoamng 25 qg@@i§ogﬁiﬁg daxgr begn, uﬁ@?P@?ﬁér? %g Tgiggple the'One .

- used i,n Conpayative Exanp 2, were ver ow I n icrty and, =
‘t her ef'dr e; nﬁ?@%ﬁﬁaﬁﬁyageéFé@ﬁt@f ﬁofﬁ@/ @eneﬁ{3@éﬁ alnlng aqueous medi um

~allowing the inoceaseranivé enerpeamhifg agenafl ey : 15-0L04h6S @ﬁuﬁﬁggdlng

‘-Further
: of carbon atoms: 8) PO/EO adduct (molar numbers of addltlon
" of PO/EO = 20/3) |
s Then, cement admlxtures (4) to (7) and comparatlve

lcement admlxture (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). ' | |

20 ' '



30 the anti.foam ng agent used in Conparative Exanple 2, for. instance, was
very high in hydrophobicity and readily adsorbed on cenent. Therefore, it -
.was presumabl e that the antlfoanlng properties of the anﬁmémaﬁyg@magent '
. weres lost and the anount of air i ncreased. 35 I n the above ‘manner, the
cement admi xtures conprising 11 February 2005 72 .the highly hydrophlrLc-
- antifoam ng agent and a cenent dispersagg can attain good wat er-reducing -
capacities and small change in the anount of air entrained with the |apse-
- of time, nanely the kneading tine. Production Exanple 5 A glass-made- =~ -
reaction vedgéf & qU|pped with a thernoneter,. stirrer, -dropping funnel,-
ni.trogen ing beand refliux condenser mas charged with 546 g of

~ dei oni zed \/%er, 800 ¢=¢f a |pol ygql kyl ene gl ycoI .nonoal kenyl et her |

nmononer (herel ripkt er;;re@e*gred tio as || PN-50) derived from 3-- S
. methyl-3-b t’én-j g1 Hy| §dliit ron of 40 nol es of ethylene oxide, and 83 g of
“mal ei ¢ aci d E]@fé‘i na&teig_g)rr&oi nmes [referred to as MA)-. After raising the
“tenperaturd §¢ %3%(:, a5 2.9(g%-f a 30% aqueous sol ution of hydrogen .- '
. peroxi de wgs® 4d.2 Therg{o wgds added dropw se an aqueous sol uti onof
.~ 0.9.9 of L-Jasgébijc acld &p 39.]11 g ¢f deionized water over. 1 hour. "
: _Thereafter 19

AT L T T OT s cffe[ct-sd-at 65C for 1 hour to-drive the
' | etiq i ' [

" pol yneri zat|i oh wedcti an o[ cony n. 20 Thi-s reaction mixture was

.adj usted tq @H é Wi a 80 o @qyeous |sol ution of sodi um hydroxide to give an’
aqueous ngdg bmesal %Longo 8 pol ycgrboxylic acid. 'The conversion of the’
pol yal kyl erle§ _Z]|EC(| neal keByl| é¢h¢r nonomer was 8956' and the_ conversion
of maleic daif §as @% hg 25 jcopokyner obtai ned was naned as "copol yner

(2)". Proddct] o Exangl &6{ A gllass- frade reaction.. vessel equi pped with-a
thermoneted,_ptPrier, |drbppi ng|funnel, nitrogen i nl et tube ..30 and reflux
condenser- Was| cdalged |wigt hf 72. 26 pafts of. . deionized water and 127.74 parts
of - an unsa;urat gd al.cqhd& | derilved from 3-methyl -3--buten-1-ol by addition -

of -50.. ol ¢ of <=t{§yl ene pxide. Af{er raising the terrperature to 65C,

0. 38 part ¢fg aQO %dt eqas| syl Ut ipn] of hydrogen peroxi de 35 was added and
19. 83 part § Iﬁjf 2 40 Lngo sgs()l ut| )n of | o o
| ; j:
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11 February 2005 73 acrylic acid was added dropw se over 3 hours, 0.35 part
- of . 3-mercaptopropionic acid over 3 hours, and 6.99 parts of a. 2 1%
~aqueous sol ution of L-ascorbic acid over 3.5 hours. Theneeébtr@ry,zotme :
tenperature was nai ntained at 65C for 60  mnutes to drive the
pol'yneri zation reaction, to conpletion. The tenperature was | owered to 50C
or bel ow, and the _m'xture was neutraliged to pH 4 to 7 .with 79.12 parts
_.of a 5.0% aqueous solution of sodium hydroxi de, whereby an aqueous nedium
sol ution of a polynmer containing a copolymer 10-, with a weight average
"ol ecul ar. wei ght of 27,000 was obtained. This copol ymer was nanmed as
_"cop. ol ymer. (3)"a &ME@%@WW%QQR%@@@%m%ﬂ%@%%”@
wei ght relatlvetot e whol e _anount ? e raw nmaterial s use
pol yrer i zattorRge Theak ki HyaP L af@Eht 06f thhel Bhshyurad ebt1saugoashol

“obt ai ned  bieatish ngo B@t TBAESo Bf t B hybaBRL Oxiflextards mahhyl- 39huten- | - ol and
"t hat of acr li,c amq Weeﬁ determ ned b I|q i d, chromat ography (LC) and the

“conver Si on% %re% QYT Y 3t §R Q%&e%m?@g?%‘a‘ﬂﬁolﬁeﬁi%% of said:
‘unsat ur ath esb]aahtndmloﬂ\/ashé'lzacélz@aﬁaamdethgmﬁﬁﬁ?/aaamnu@e qcznybeeﬁaeld }Nash S
-984%Te C €s Qu oi.nts.an aolin val ues .of the
~anti f oani.ng ]Z%{e%tgsH%Se%fE%rtﬁ ?5?]&0%1\46 %Qgﬁ‘sggieﬁnae&?nﬁgﬁ)&rﬁggdaanpl es
are shown ¢m Tadl kiguidTherbasec stharct uneriodr thesantwévantagragéndsti s
der| ved Zubhom an, aLaRbRL Qemi@LEeBYoR0EhL! 9 ahi SV LERC k] do and
-propylene oxide. Here ene oxi de 1S revia and propyl.ene
oxi de18s - Péomﬂﬁfﬂéa%%efﬁ%m@ﬁtnﬁqi@sx*éﬂrEO and PO are average nol ar nunbers
" of. addition of EO and PO .-R 0- represents the residues of secondary .
‘al cohol s .contaj.ning 30 12 to 14 carbon atons. Each cloud point, is the -
“val ue obt atiedtdy ‘?’%Earl ng a 0..5% aqueous nedi um sol ution of each.

anti foani ng agentoxaﬁuirf@cbrhmsﬂgl@ﬂi@ @@@yq:ﬂe@ér@aeﬂy shaudgpehst

bove. - Mot THRA RUSEERCEDR ol Bl 1S 387 nehshRBmbAPoHEtHBa e rtg‘éBFéawezo(jS_

74 TaBbe 6in- the above Production Examples and the comparatlve cement

admlxture (2), - respectlvely,_and the flow wvalues and
 amounts of air were measured, The materials and mortar
formulation used in the tests was as follows, 1, 590 g_of'
L ; Taiheiyo ordlnary portland cement, 4,300 g of fine ‘
20 'aggregate {land sand from the Ohi-gawa Rlver) 720, 3 g of
water contalnlng the cement admlxture of the 1nventlon or ‘

the comparatlve cement admlxture

-~ <Mortar test method> '

25. f‘ 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) comp051tlons

"_obtalned were subjected to mortar flow testing in the same

. manner as mentioned above. )

30 The flow values and amounts of -air for the respectlve

" cement admlxtures are shown in Table 5.
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'adn1xtures wer e prepared usi ng the-di spersants and anti flo&sbragy agesnt s
shawn in *fable 7. The dispersion indices, cloud points; foamng indices 1
~and foami ng 5 indices 2 of the cenent adn1xtures obtai ned are shown in
Table 7. The dlsperS|on i ndi ces were nemsured by the above- ment i oned

di spersi on i ndex measurenent ‘nethod. For -cl oud poi nt measurenent’s, 20% by
wei ght aqueous nedi um sol utions of the. cement adm xtures. were prepared.and
- the 10 val ues shown were neasured by the above-nentioned cloud point _
_measurenent met hissl. cahebéosaemgft@ﬂlcﬁé 2eanWtsf 8RGIAYIhNELBES E, agﬁethe

.values ”Eaé8ﬁ§9r9¥l% “admixture (2) used in Comparative
| Example 4 gave a sufficiently low amount of air, namely
5 2.8% by'volume, after S‘minutes of kneading HoWeVer,'the
-  amount of air after 15 mlnutes of kneading was very high,
namely 8.7% by volume It was thus found that it is
dlfflcult to adjust the amount of air at a constant level
us1ng this cement admlxture On the contrary, w1th the o
-10_- cement admrxturer(4)‘used in Example 11, the amount of air
after 5 minutes of kneading was sufficiently low, namely
2.6% by volume, and the amount of air after 15 minutes of
kneading was 4.0% by volume. It was thus found that the
_ ~ amount of air was malntalned at a roughly constant level.
i5 'Wlth the other cement admlxtures (5) to (7), the 51m11arf
'results were obtalned as with the cement admixture (4), and
the amounts of air could be maintained at constant levels.
These cement‘admixtures each was admixed with a Cement
dlspersant and therefore showed good dlsper81ng abllltles.
‘20 _ The reason why the cement admlxtures of the present
'invention caused no marked increases in the amount of alr
- even when the time of kneadlng is prolonged and gave stable
' amount of_air entrained is that the hydrophilicity of the
‘antifoaming agents (1} to (4) is high. Those antlfoamlng ;
7.j.5 . 25 agents whlch have been used generally, for example the one
_ used in Comparatlve Example 2, were very low in
‘ hydroph111c1ty and, therefore, ‘pPresumably aggregate in the
cement- containing aqueous medlum, allowing the 1ncrease in
" the amount of air after 15 mlnutes of kneading. Further,
30 the antlfoamlng agent used in Comparative Example'2 for
1nstance, was very hlgh in hydrophobicity and readlly
adsorbed on cement. Therefore, it was presumable that the
antlfoamlng propertles of the antifoaming agent weres lost
and the amount of air increased.

35 : in the above manner, the cement admixtures COmprising
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‘thé highly hydrophilic antifoanming agent and a cement
dispersant can attain good water redu01ng capacities and

small change in the amount of air entrained w1th the lapse _.
of time, namely the kneadlng tlme '

Production Example 5

A glass—made reaction vessel equlpped w1th a - 7
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 (hereinafter referred to as IPN- 50) derlved from 3—

methyl-3- buten—l ol by addltlon of 50 moles of ethylene'

oxide, and 83 g of maleic acid (hereinafter sometlmes
referred to‘as-MA)p After raising'the temperature to 65°C,j

2.4 gof a 30% agueous solutlon of hydrogen perox1de was

added. Thereto was added dropw1se an aqueous solution -of

0.9 g of L—ascorblc acid in 39 1l g of delonlzed water over
1 hour. Thereafter, maturatlon was effected at 65°C for 1

:Vhour to drive the polymerlzatlon reaction to completlon

20

25

30

35

This reaction mlxture was adjusted to pH 8 w1th a 309

' aqueous solutlon of sodium hydrox1de to glve an aqueous
medium solutlon of a polycarboxylic acid. The conversion
- of the polyalkylene glycol monoalkenyl ether monomer was

89% and the conversion of maleic acid was 98%. The.
oopolymer obtained wag named as “copolymer (2)”}

Production Example 6 ,

A glass-made reaotion_vessel_equipped with-ad'
thermometer, stirrer; dropping funnel, nitrogen inlet tube
and reflux condenser was charged with 72.26 parts‘of

-deionized water and 127.74 parts of an unsaturated alcohol

derived from 3—methyl 3-buten-1-0l by addition of 50. moles

of ethylene oxide. After raising the temperature to 65° C,

0.38 part of a 30e aqueous solution of hydrogen perox1de
was added, and 19, 83 parts of a 40% aqueous solution of
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acrylic aoid‘WaS'added'dropwise over- 3 hours, 0,35 bart of

.3—merCaptopropionlC‘acid over 3 hours, and 6{99'parts_of a

2.1%'aqueous solution of L-ascorbic acid over 3.5 hours.

- Thereafter, the témperature was maintained at 65°C for 60

minutes to drive the polymerization reaction to completion.

The temperature was lowered to 50°C or below, and the

mixture was 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 materials used in

the polymerlzatlon The residual amount of the unsaturated

falcohol obtained by ‘adding 50 moles of ethylene ox1de to 3- -
' methyl 3-buten-1- ol and that of acrylic acid were '

determined by . lquld chromatography (LC) and the

'_conver51ons were calculated As a result, the
_polymerlzatlon rate of said unsaturated alcohol was 78. 4%

and the conversion of acrylic acid was 98.4%.

The structures, cloud points and kaoclin turbldlty

.values of the antifoaming agents used in the follow1ng

Examples and Comparative Examples are shown in Table 6.

The basic structure of the antlfoamlng agents is derlved

. from an alcohol or water by addltlon of ethylene oxide and

propylene oxide. Here,_ethylene oxide is abbreviated as EO
and propylene oxide as PO. The numbers of moles‘of_EO and

PO are average molar numbers of. -addition of EO and PO - —R-

O- represents the residues of secondary alcohols contalnlng

12 to 14 carbon atoms. Each cloud point is the value

_obtained by preparlng a 0.5% aqueous medium solution of

each antlfoamlng agent and followlng the above -mentioned
cloud point measurement method. Each kaclin turbidity is
the value measured by the above*mentloned kaolin turbldlty

measurement method.

‘F;:w
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11 February 2005 77 Explanatlons are made of the data in Table 7 in the
fol l owi'ng. The ampunt of addition (% by weight) is the amount of R
addi-tion. (parts by weight) of the antifoam ng agent relauFuﬁu&QZmﬁO parts

. by weight of the cement solid. The cloud point (C) (20% by weight) is the

cloud point of a 20% by wei ght aqueous nedi um sol ution of- the cefrent
“adm xture. HP-11 and HP-8 are tradenarkg; for Takenpt o Yushi
. air-entraining and high-range water-reducing 10 adni xtures. <Nbrtar test>
Mortar conpositions were prepared by addi ng the water-reducing-agents
and antifoam ng agents. shown in Table 15 8 and Table 9 and the flow
val ues and anou terials d
~fornul ation. '-ag%émﬁgéﬁgﬁﬁﬁ?é?@%ﬁi d%d%feggﬁgasgé%ﬂg t?%oggghég%ﬁgﬁgd
above ref@hfi AtiEorRENgeaden brenhovBt hBdTablepdr ceMragdlspersierease in

‘the amount i gdiiaks, el &adnedinks, <bbihdhqt e8hipBEhRdZLA( Ehatement (1, 605 g)
was - pl aced, |Qla m xer [agit at or -and dry m xing. was carried out for 30

. second$. (¥dicgarercfe eSCﬁmeﬂEt%@méﬁBHéeénﬁﬁﬁ?Fﬁﬁdt§r§55@0@P fiRe 25 -
- requi.red amhhé)?corﬂtlraa i e &2 ot @id T eskIGh e ageasuBed banthéoan ng agent
was. added, ngag n S: & carried:- out . for 30 seco g &g Sang 4,268 g)
and 36.4 ¢° o &t %g?ﬁa %f%ﬁﬁsl%ﬂnﬁﬂ??ﬁgm?85§§88Fn hBerEg6r efi®Bmount )
contalnlngClhedAﬁblBG ngestiremsnibdded%and WBegﬁtnngasueameﬁedmout for 120
seconds. %lé Q'ofl t%&ﬂ@nésg&%xfﬂggsdﬁgg gﬁgpage‘gﬂl SrA thk73) was

filled wt Kers 0 nortar prepared e€r was pounded with
"~ a packi‘%hg V@Hu% sheen Wﬁelm%smlhedtbp bhet hborgecmenglpeedemleméd toa
hal f of thﬁoﬂﬁ‘@"lﬂe&éuf@ﬁéh’@rﬁ{egﬂgé 78py04 f&@rﬁlﬂ@YﬁﬁdﬂE‘Qs finghly, the

defi ci ency_was, sup 5 and ...the IaXer surface was snpot hened.
| mredi at el FPERERGa F@%Ce%h% #rfi REUHPLEBACTRAS IR BY FOFL POAVIYY and the -
- dianeter, mpndgedef ofbemihg. ﬂmemhﬂEaQﬁréiﬂénﬁDmte@hoﬁhat ‘had spread and

.15



5 the dlstance perpendicular. to the direction of the nBX|nun1 di amet er |
‘wer e neasured, and the nean val ue thereof was recorded as "nortar flow

val ue". The anount of air was neasured using a nortar ai Femuay 2¢gsr oduct -

of Maruto ' Sei sakusho: Mortar. Air Meter.Cl3S. (trademark)].. 10 (5) The
‘nortar. was further kneaded for 5 minutes, and the nortar flow value and
anount of -air were neasured by the net'hwds nentioned above under. (4)
(amount of air (P) after 5 minutes of kneading). (6) The nortar was
further kneaded for 5 minutes, and the .15 nortar flow value and anount of-
air were- n%ﬁ?h?ea by the nethods nentLoned above under (4) (anmount of air

a

cafter 10 rminutes of kneading)  (7) The nortar was further kneaded for-5 -
m nut es anc‘ihew oy t @k féowé/qéde and anoynt |gf.jair were neasured by the .
20 net hods dbntloned aboVé unjer (4)" (amount of {dir.(Q after 15 mnutes.
of kneadi ng)4_{The[1ncfegse{(ojby [volume] in afofint of air entrained was
cal cul ated &S| €Q -' P) ! |. 25 ™1 Fepr vary| 2085 79|fable 8 R C. 1M co RO'pyp[ry
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e S S Explanations are made of the data in Table 7 in the .
'following. The amount of addition (% by‘weioht) is ‘the
‘amount of addition. (parts by weight) of the antifoaming
5 agent relatlve to 100 parts by welght of the Cement solid.
" The cloud point (°C) (206 by welght) is the cloud point of
a 20% by welght aqueous medium solution of the cement
admixture HP 11 and HP-8 are trademarks for Takemoto
‘ .Yushl s alr entralnlng and hlgh—range water- redu01ng
10 admlxtures

<Mortar test> |
. Mortar compbsifions were prepared by adding the
'water reducing agents and antlfoamlng agents shown in Table
‘15 8 and Table 9 and the flow values and amounts of . alr were
o measured The materlals and mortar formulatlon and '_
‘ measurlng apparatus are the same as those mentloned above‘"
‘lreferrlng to the measurement method of percentage of
:1ncrease in the amount of air entrained. '
20 | o
<Mortar test method> o
(1) Cement (1 605 q) was placed in'a mixer/agitator and
dry mixing was carrled out for 30 seconds ' |
{2) . Water (691. 5 g, water alone’ amountlng to 95 of the
25 reﬁuired amount) contalnlng the water-reducing agent and .
antifoaming agent was added, and kneading was carried out
for 30 seconds. ' ) R 7 '
(3) Sand (4,268 g) and 36.4 g of water (water alone -
amounting to 5% of the required amount) containing.the_AE
30 agent was added, and'kneading was carried out for 120
seconds | ' _
(4) A mini slump cone (slump cone described in JIS A
1173) was filled with two layers of the mortar prepared.
‘ ‘Each layer was pounded with a packing rod 15 times until
35 _the tip'of the packing rod entered to a half of the depth
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of that layer and, flnally, the def1c1ency was supplled and
the layer surface was smoothened. Immediately thereafter,

the mini slump cone was llfted vertically and the diameter,
judged to be the maximum, of the mortar that had spread and

5 ‘the distance perpendloular to the direction of the maximum

. diameter were measured, and the mean value thereof was
' recorded'as mortar flow value”. The amount of air was
' measured u51ng a mortar air meter [product of Maruto

_"'Selsakusho Mortar.Alr Meter Cl3s {trademark)].

10 .(5) ‘The mortar was further kneaded for 5 mlnutes, and ‘the
mortar flow value and amount of air were measured by the
methods mentioned above underl(4).(amount of air {P) after
5 minutes of kneading). ' ‘ ' '

- {6) The mortar was further kneaded for 5 mlnutes, and the‘
'_15 "mortar flow value and amount of air were measured by the

| 'methods mentloned above under (4)  (amount of.alr after lOd
ninutes of kneadlng) ' | | ,‘ s
{7}  The mortar was further kneaded for 5 mlnutes, and the

" mortar flow value and amount of air were measured by the
26 methods mentloned above under (4) ({amount of alr‘(Q) after
‘ 15 minutes of kneadlng).
A The increase (% by volume) in amount of air entrained
was calculated as (0 - P). .

25
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11 February 2005 81 Expl anations. are made of Table 8 and1ﬁemﬂayznm5n the
' foIIovm ng.- The anount of addi tion (weight %C) means the .

- 81

Explanatlons are made of Table 8 and Table 9 1n the
following. The amount of addltlon (welghtVQ/C)_means the
amount of.addition (parts by welght) relative to 100 parts

5 by weight of cement solids. The ‘increase (15 minutes - 5'
minutes) means the increase (% by volume) in amonnt of air
'fentrained during lO'minutes,(between values after 5 minutes
and 15 minutes thstirrind).‘. ' : ' ' ) u h
5 ' From Table 8 and Table 9, it is evident that when the -
-10-‘ant1foam1ng agents accordlng to the. present 1nventlon were '
| used, the increases in amount of air entrained as compared |
| between the valuesrafter 5 minntes and the values after 15
' mihutes were 0.2 to 5.5%, henoe the amountrof air entrainedp_
. could be prevented from 1ncrea51ng whereas when the _
15 comparatlve antlfoamlng agents were used, the lncreases 1n
| amount of alr entralned between the values after 5 minutes
'aand the values after 15 mlnutes were remarkable, namely .
‘12 6 to 165 The reason is presumably that the comparatlve o
‘antifoaming ageéents have very strong hydrophob1c1ty and -
20 therefore,ithe antlfoamlng agents undergo hydrophoblc‘-
Va55001atlon and prec1p1tate out during mortar kneadlng and -
'.thus are 1nact1vated namely their antifoaming capac1t1es
are lost. On the contrary, the antifoaming agents of the
_ invention are relatlvely hydrophlllc and therefore they are
25 presumably resistant to hydrophoblc association and
o prec1p1tatlon during mortar kneadlng, hence thelr
antifoaming capacities. can be malntalned - :

Fig. 2 is a graphlc representatlon between the mortar -
kneadlng time (stlrrlng tlme} and the amount of air

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

35 1ncreaslng even when kneadlng was continued but that when



~invention were' - used, the increases.
.conpared  between the values after 5 mnutes and. the val ues after 15

. that when T1° :
"t hey. wer e of ndee i Vv et dod mhecnmmprmgeasucﬁnbeﬁlemda@ﬂl@&e@&e@ arar kedly.

- 5 | NDYgTRI éffgﬁ&l@%Lw% cons?&?ctn%ng nléhySﬁs of the |nvent|on whi ch

have the above-nentione

Y

anount of additioni(parts by weight) relative to 100 parts 5 by wei ght of
cenent solids. The increase (15 mnutes - 5 mnutes) neans the increase (%-

by volune) in amount of air entrained during 10 m nutes i(bebrvargd085al ues -

after ' 5 mnutes and-15 mnutes of stirring). From Table 8 and Table 9, it
is evident that when the 10 antifoamn %?agents according to the present
anount of air entrained as '

T nutes vetgeOodnk 8,8 3% BRBOSLNE ATINAL Ol AT Sty ained. coul d be

prevented from i ncreasin .
agents wereRBSE4VaiReE PREr Ehsesnpnntapbunt roferdina iewd dirmeddsetdieen t he

val ues aftgarbefigutes and the values. after 15 minutes were renarkable
nanely 12.6 to 16% The reason is presunmably that the conparative
anti foam ng agents have very .strong hydrophobicity and, 20 therefore,. the

antifoam ng agents under go mmnuayumng:Aﬁ@ﬁf@Aﬁﬁxffyand preci pitate out

during nortar dlng%%ng é%us are inactijvated, nanely their antlfoanlhg-”
capaciti-es are hRIBLREVEES, Of hERgni PVERHLAG  aybics bRvehe
i nvention the abbaérmehylbyddopbnhtﬁtandohher@%@r%uh&%%l ehduesyably

; resi st ant %QmQMQr Qggggcnﬁgfggkahégnggngltg@ iLpitation during nortar

kneadi hg, hence their i darhEMEtained. Fig.. 2 is
a graphic feppeséhianFoandecareatehel et dhe hmea@mn@ftmﬁe-@&&menm@@,tlne)

‘and 't h@ anRpupk a t e a t I vol as plotted
_ for t he nnrtargﬁggéﬁggglggsﬁgﬁgpg?édgﬁﬁgEgg ?1ta§$ t%'3§ 3# &

to
' Conpar at | Y& ExQhp scﬁﬁeBEdCQ@POF%bh@ﬁﬁgangl ¢Mr¢§egee@antha@rwwen the,

antif oam nghagesiBalpi1ihe bAVEBLERR %ﬁlﬁogstQQDnst B%l go%%t figir_entrained
coul d- be pr: ?Q ed_from .35 increasing,even when knea was cont'i nued but

$Uhr §L 20855539 HRPR6 é?étlVgh%n??m%%h1ﬁ@mﬁgéhFSOVére used,

PlaBPy kpeidddy pRd can -

give hardened products excellent in strength and durablllty
-.and, further, can stably malntaln the ‘amount of air :
entralned without allOWlng increases in the amount of air

. evén when the time of kneadlng is prolonged in the
© 20 productlon



cenment pastes, nortar, concrete-and |like cenent conpositions and can
stabilize the anount - of air- entrained:10 with the | apse of time and thus.
facilitate the quality control of cenent. conp03|t|ons andl Féboraby@05 can
i mprove the workabitity of cenent conpositions owing to their excellent
di spersing capacities. The cenent conpositions of the,invention which -
conprise such cement adm xtures are 15 gxgellent in mater-redUC|ng ablllty‘
and workability and can. give hardened products excellent in strength. and
durability .and, further, can stably. maintain the anount of air entrained
- W thout allow ng increases in the amowiamis air. even when the tine of
..kneading is prolonged in the 20 production. 11 February 2005 83.CLAIMS 1.. A
cenent adni xt ure conpri si ng a water soluble pol ymer (A). and an antifoan ng
agent (B), wherein said antifoam ng agent (B) has a .kaolin. turbidity of
not nore than 500 ng/L as neasured in a 1o by weight aqueous nedi um
solution, a cloud point of not Iower than.5C as neasured in a 0.5% by
wei ght. aqueous nmedium solution and an antifoam ng capacity in salt water,
and wherein the content of said antifoam ng agent (B) is not nore than 10
times. relative to said water-soluble polynmer (A on the weight basis. 2.
The cenment adm xture according to Claim1, wherein said antifoam ng agent
(B) conprises an oxyal kyl ene antifoam ng agent (B-1) represented by the
followi ng general formula (5);. R~'- -ROR }.m(5) in. the formula, R4
and R6 are the sane or different and each represents a hydrogen_atom or ‘a
hydr ocar bon - group ! contfai FFRgNE BEIGLEECOGPRIOIBLNG e TARBY §PIWPs Care

the same opolifhber eny eﬁd aﬁCBntepégﬁ@ﬂbsaaenQXXEbkylene group: containing’
2 to 18 carbon atoms t he averdge nolar nunber_ of ‘addition -

rese
of the oxyalkylen@hﬁtﬁﬁﬁ ﬁﬁgd|§ng Eﬂﬁﬁb%? agenty §Bhobasta rkpedints -0-,
-C02-, _S04turbPodty o§ notNHorenth&ﬂrBeenmg/anabnméggﬁr@ﬁllﬁrazl%nﬂy when

Rs 11, Feer@i&hgogéueous medium solutlon, a cloud point of not lower_
than 5°C as measured in a 0.5% by welght aqueous medlum

solutlon and an antlfoamlng capac1ty in salt water, and

wherein the content of" sald antlfoamlng agent (B) is -
not more than 10 times. relatlve to said water soluble -
polymer (&) on the welght basis.

2. The cement admixture according to Claim 1,
‘ wherein said antifoaming agent (B} comprises an
oxyalkylene antifoéminq agent'(Bei) represented by the
following generel formula (5);. | | |

R4.(_T—€R509FR6) e

in. the formula, R4 and R® are the same or. different and

. each represents a hydrogen atom or a hydrocarbon group

' containing 1 to 30 carbon atoms, the t R°0 groups are the
same or different and each represents an oxyalkylene group
contalnlng 2 to 18 carbon atoms, t represents the average
molar number of addition of the oxyalkylene group and is a
number of 1 to 300, T represents -0-, -COz-, ~SOq—, —P04m |
"or ~NH-, m represents én'iﬁteger of 1 or 2 and,‘when rRY is



84 a hydrogen atom. mis 3. The cement admi xture accordi ng to daim2,

wherein them R5 groups in said general formuta (5) are the same or o
different and each is-a straight.or. branched al kyl gropremoayaOMing 3 to
30 carbon atoms.. 4, The cenent. admi xture accordi ng to Claim2 or 3, o
wher ei n sai d oxyal kyl ene antifoam rg agent (B-1) is represented by t_he_ :
follomﬁng general formula (6); ‘R7TQ (c2H®4r (n80 -H ( 6 ) in the formla, -
R7 'represents a. hydrogen atomor a hydrocarbon group contalnlng | to 30
carbon atonsg Ig% rhesgnts an, ox aI kyl-ene- group containing 3 to 18 carbon
atons, r and's ach eplg’1 S8t & average. nolar nunber of . addition

.and r and s satisfy the relatlons 0 2 <r/(r + s) < 0 8 and 2 < (r + s) <~

300. 5. The cenent adm r to Clam erein R7 in said
general formla (6)3 i's ghgt %a?r&%&r(y Pintie oa%‘F‘R’§TilﬁgoEB Edrtid img 3 to

30 carbon atons. 6% Gfﬁ@l@ehhﬁtmaﬂ?ngcmu;es am:czraiacnggéﬂeﬁ@far%nula’mﬁf ein

sai d antifoagtrag+-agelimbkBh-C X yl ene ant| f.0am ng agent (B-2)"
havi ng a hydy ocar Inr o)dr ggﬁ?%?%ﬁ%g d % % t8r BofitaRbHRT @R al kyl ene

oxi de chain. ’6%65%6 ) kﬁﬂa 6¥9e1>h§1®ehelgmglp3ahd a0 oxyBbkYyhESRs . gr oup:
containing 3 to 18 carbon atons and at |east one nitrogen atomin the

mol ecul ar thereof, ,said_al kyl ene oxide chain satisfying the relations 0.2
<u/ (u+v) <O0. "8 and” g <cepgng \pd mé%ﬁﬂ??ﬂ%ﬁ@@@@lﬂ@atouClnanthbcnmlau
nunber of additiomlodretmysene cugBc@hey drst i #4080, pf additi 0”

of al kyl ene |n| ng 3 ebruary 2005 85 or rmgl{e caﬁ%on atons.
A cenment adm tﬂ%e&g%érr(%rl ﬁ% ag?]/aaf‘?éfl%%l %raJpof?ﬂF?ﬁlFla(h@)rand wat er

wherein a foam hei ght obtai ned by causing a calcium chloride-containing: .
et or i) RSO TR L0 e e et um S i on
of said cenent admi xture to foam . percent age of foam hei ght di sappear ance
5 m nutes lln the formula, R. represents a. hydrogen atom or a
' hydrocarbon group contalnlng 1 to 30 carbon atoms, RB
represents an oxyalkylene group contalnlng 3 to 18 carbon B
atoms, r and s each represents the .averagé molar number of

_ addltlon and r and s satisfy the relations 0.2 < r/(r + s)
< 0.8 and 2 < (r + ) < 300,

5. The cement admixture according to Claim 4,

wherein R’ in said general formula (6) is a straight
or branched alkyl group contalnlng 3 to 30 carbon atoms.

6. The cement admixture accordlng to Claim 1,

whereln said antifoaming agent (B) comprises an
oxyalkylene antlfoamlng agent (B-2) having a hydrocarbon
group containing 1 to 30 carbon atoms, an alkylene ox1de
"chain composed of an oxyethylene group and an oxyalkylene '
group containing 3 to 18 carbon atoms and at least one
nitrogen atom in the molecular thereof,

sald alkylene oxide chain’ satlsfylng the relatlons
0.2 <u/{u + v) < 0.8 and 2 < {u + v) < 300 prov1ded that u
is the molar number of addition of ethylene oxide‘and v is
the molar number of addition of alkylene oxide containing 3



aft'‘er causing the cal ciumchloride--containing aqueous .-nedium solution
of said cement -adm xture to foamis not |ess. than 50% -a cloud point of
a 20% by wei ght aqueous nedium solution of said cenent adfabiiatyr2805s not

| ower than 5C, and a viscosity of a calciumcarbonate slurry prepared by.
addi ng an aqueous nedi um.sol uti on of said cenment adm xture .t:o calcium..
carbonat e-and adjusting the content of said cenent adm xture to 0.2% by
weight relative to calcium carbonate and gge content of cal ci um carbonate
to 70% by weight is not nore than 1,000 nPas. 8. The cenent adnixture
according to any of Clains 1 to 7 wherein sai d water-sol ubl e pol ymer (A)
_.conprises a.. _@‘?M%Wb@na@tme)ol ymer (A-1) having a pol yoxyal kyl ene
ester consti tuent un|t (I') represented by the follow ng  general formula
(7); RR Ro 1. ,) 11 g COORi "OaRl 2 11 February 2005 86 in the
formula, R9 and R -0 ar e A eemant adnilktbecenbmpid s iRAE FARULSENM Sbfe

hydr ogen at ompslgneet {v) ﬁ@qgatélhe a R110 groups are the sane or
di f.ferent and each represents .an oxyal kyl ene group containing 2 to 18

carbon atons,- a r}?*@éféhtlsatﬁ@ﬁahemlye qimtlaaneahm&)e:ranﬁﬁngdajldallgmugf t he
oxyal kyl ene gr@mmwe-@m@tm% 0 represénts a .
hydrogen atom og %& %Srocar grou cont"gef n]i‘%& l?%t %\fb‘?ﬂ}‘-‘ét‘éﬂ*ﬁeﬂ%nd
a carboxylic acrd Uit it a‘EanrQ nql yhigheyr e@mﬂ;e‘ﬂoeyofhﬁ'zé otdaewm ht

| f | 8 R13oHak R13 ]
grege{ ﬁe sg;rewqif d,é(atla)f&r a};egagbyscggrgg?en?g %Hﬁ é ogﬁﬁgaP‘Bn?%}ggl%t hyl
a y

group and ML represen ﬁ’] Qaﬁ‘mnoval ent netal, a divalent
metal , ammoni um or a’%mﬂfdmaeeobmrm heAFHE disappearance 5 mlnutes

; after’ cau31ng the calc1um chloride-containing aqueous_
-medium solution of said cement admlxture to foam -is not
less than 50%,

a cloud point of a 20% by welght aquequs medium
solution of said cement admlxture is not lower than 5° C,
‘and '

a v1sc051ty of a calcium carbonate slurry prepared by.
addlng an aqueous medium solution of said cement admixture

“to calcium carbonate.and adjusting the content of said

- cement admixture to 0.2% by weight relative to calcium

rcarbonate and the content of calcium carbonate to 70% by

weight is not more than 1,000 mPa-s.

8. The cement admixture according to any of Claims
1 to 7,

wherein said water-soluble polymer (A) COmprisee a
polycarboxylic acid. polymer (A-1) having a polyoxyalkylene

ester constituent unit (1) represented by the following
general formula (7);

"“‘C“‘?_" W
R’ COORYQ),R12



9. The cenent admi xture according to any of Clains "1 to-8,-wherein said

wat er - sol ubl e pol ynmer (A) conprises a polycarboxylic-acid polymer (A-2) =
havi ng a polyoxyal kyl ene_ ether constituent unit (I11) tefbessaoes by -the -
following general fornmula (9); R15 R17 R6. 18Q(R190)bR20 (9), in the - -
formula, R15, R16 and R17 are the sane or different and each represents a
hydrogen atomor a nethyl group, -Rae" reggsents a hydrocarbon -group
containing 1-to 5 carbon |1 February 2005 87 atons, the.b R190 groups are’

the same or different -and each .. relg)r'_esent's an oxyal kyl ene. gr oup ‘

cont ai ni ng ,lefotlig EarBBhaat Brsind R'éppesethe samwe aver dgerepéat awgber of ,
...addition of edbe pxpabkyhese | Som 8 U pf.2 to 300, and- R2 -
Y 2 ' agﬁ?&%%&q aom ol gbﬁétg{{%\i AFPgP1 19838 carbon

represents 1hédrog,en atom or a hydrocarbon group con

atons, .and ‘a CaPBOXPSi 8racitiec6abei peri flsrentr epdesenhedepycthats
foll ow ng geeraky# Dk pléRe RPEolR 0kt a £ning R22 £oPa~, [ e formula,
Rex and R22 are the ga% or di'l%erent an%:lngeach r'ggrgegé%& %P%ﬁy%f o%en atom -

represe
a methyl group or"-

si mul t aneoustyya K2Rl erpr esemd saed hyslroganss Ore £ a2 Mes hybo  gh@upLzor

- CH2000M4, - Rel, ane ghe same or di ft_;ge t-and each represents a -
hydrogen atomor a et hyl Qroup wEPHRES: Ay ! $AOURB and M4 each
represent s &WHrdgenat brfo a3 Gorentadrerdtomet al , a di val ent metal, ' ammoni um

or a protonated Q@R GAMJNR 1110, A erEnt, si tian rising-the:
cenent adm xture accordi ng ‘?@’1&% ac?fél% al %Btj%q{%} ,urb]eOtrTeﬁ?fEnd wat-er. 11.-
A cenment cofFEidIVH-ebnipF iGinfalievdenergenaom xtarmmBbccB)di ng to any one -
of clainse 1 to 10, cenent and water, - - L | i

_(‘?""C}-" - (8)
rRY coom?

‘in the formula, R’ and R' are the same or different and
~.each represents a hydrogen atom or a methyl groﬁp and M
represents a hyd;bgen atom, a monovalent metal, a diﬁaleﬁt

metal, ammonium oxr a protonatedAorganic amine.

| 9. The cement admixture according to any of Claims
1 to 8,
_ wherein said water-soluble polymer (A) comprisés a
polycarboxylic acid polymer (A-2) having a polyoxyalkylene .
_ether cqnstituent unit (III) represented by the following
general - formula (9); i
- RIS pl7
C—C o (9)°

|

" in the formula, R'®, R' and R are the same or different
and each represents a hydrogen atom or a méthyl group, R
repregents a hydrocarbon group containing- 1 to 5 carbon

© PP BOF R AL ke ®Doaddl hiben reprikent - COOMB .



wherei n percentage of increase in an anount. of air .entrained-after 10

m nutes of kneading is-not nore than 100%relative to an initial amunt “of
air entrained. .11- February 2005 88 ABSTRACT The obj ectivmbRfridoss present
invention is to provide a cenent additive which- causes no.increase in the
anmount of -5 .air_and can thus stably maintain the anount of air entrai ned -
even when the tinme of kneading is prolongpg in the productlon of - cenent
conp03|t|ons A further-object i's- to provide a cenent adm xture having
such air entraining. propertles and having a high | evel of’ meter-redUC|ng
10 capacity &5OWEV| the & Ber@ergtrom@mpamet ichie. sémeefmntiﬁ&@ﬂeln‘te AR N9 a

conpound (A rehepLegent o] gene for
Ri - - OFR24X- - ﬁ (. %) &l Bﬁéﬁé’ﬂg%mﬁ% &% S?‘éé%ﬁ‘f‘%ngrgé %Brﬂcﬂeehemmo
R 15 repr es@F?@Sa HyH?Béﬁ%@thtbapa*ﬁemrae nodad tenBercarbafdiBiensert he
n R20 groupsthdyoRgalkRe1838€4H rent acherepre 20
oxyal kyl ene grougﬁgogtglnlgg¥zé?% £%§ %%r%gﬁﬂg?ons é% g@én?@ t Re
average nol af “RUYBERTEf 2 hudregen %ﬁomh@ro&y@Y@y¢©mebgmogpoapd is an
i nteger of Icémwt20nBRH ando@or@@f}eﬁergtsor@s,gr oup haV| ng at |east one
car boxyl or sulfo{,;(p(d group or ]a salt, thereof.

voxylic acid constltuent unlt (IV)

represented by the follow1ng general formula (10},‘
' R21 R23 ‘ _ : ' |
—(—(IE—-—C)—— T (10)
‘Rm COONﬁ

in the formula,lRm'and R22 are the same or dlfferent and 
each represents a hydrogen atom,'a methyl group or HCOOM
prov1ded that R*' and R%? do not represent ~coom®
) 51mnltaneously, RZ® represents a ‘hydrogen atom, a methyl
~ group or -CHCOOM*, R% and R%? are the same or dlfferent and
‘each represents a hydrogen atom or a methyl group when R?3
is -CHCOOM!, M?, M® and M‘ each represents a hydrogen atom,
~a monovalent metal, a dlvalent metal, ammonium or a
protonated organic amine. '

10. A cement composition comprising the cement

~admixture according to any of Claims 1 to 9, cement and
water.

11. A cement composition comprising the cement
admixture according to any one of claims 1 to 10, cement

and water,
wherein percentage of increase in an amount of air

.entralned after 10 minutes of kneadlng is.not more than

100% relatlve to an initial amount of air entrained.





