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» which the amount of air which comes
intc a cement composition during the
= production thereof can be prevented from
— increasing with kneading time, ie., the
— ol amount of air entrained can be stably kept
E small. Tt comprises a compound having
= a hydrophobic group and a hydrophilic
— group, such as a carboxyl group bonded
| through an ester bond or amide bond.
== 20} For example, the compound is preferably
one represented by the following general
_ , formula, R!-Q(R?0),-X-R? In an alkaline
= . brine, the compound is hydrolyzed at
T i the bonding site to become hydrophobic
E Tl with time and thereby show antifoaming
a propertics. When the cement admixture
E comprises a combination of the compound
- with a watet-soluble polymer, in particular,
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Wi ::f;‘na;;f:g%‘;"(':lg) polyalkylene glycol side chains, then
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'abstract: A cenent additive with which the amount of air which conee -into
a cement composition during the production-thereof can be preventéd from
.increasing with kneading time, i.e., the anount of air éhFetsane2P0dan be
stably kept small. It conprises a conpound having a hydrophobic group and
a hydrophilic group, such as a‘carboxyl group .bonded through an ester
bond or am de bond. for exanple, the c0hpound IS preferably one
represented by the followi ng general formula. R‘ AR2O,-X R3 In an -

al kal ine brine, the conmpound is hydrol yzed: at "the bonding site to becone-
hydrophobic with tine and.therebj%@ﬂ5H¥ @i ng properties. Wen the
_cenent adm xture conprises a conbination of the conpound wth a

.'mater-soluble‘polyner p carboxylic aci d . pol yner haV|ng
_pol yal kyl ene gl'ycol a|£g§%Qﬁ§1A@b éﬁﬁ#ﬁ Qﬁ%k@ﬁ }THN can be obt ai ned
whi ch has specific values of foam ng index and cloud poi nt and specific
viscosigy characteristics and ing f@yqib g@%@ i ncrease in the anpunt
of ‘air entrained.js -fTow AMJ 1 ruary SPECI FI CATI ON CEMENT

ADM XTURE AND CENERT REev=od). T TPECHN 1@GALe I L 'I&mneprtes;emlﬂmxeenta on

rel ates. tO(ﬁH&ﬁ@l’atdlﬁddidﬂé/%ncﬁ a C@éﬁﬁé}{t éﬁﬁdﬁ dGement . conposi tion.
Mor e partlcularl relates to-a cenent trve shomﬁng antifoamng .

- properti. es PeA TS laYdm lﬁeela(,ttf’rf’prqosl%g36§%ﬁfdi e Hutiniqve, a cement
‘admi xture @@rmrfmm@gapmpeartlseﬁ Uk & eR@IrHTRY drfich 1Bk %Bmﬁﬁ%%“%ﬁ%”t a

cenentlo cement addltlve, a cement admlxture comprising 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 comp051tlons glve concrete and other hardenlng -
i.products excellent in strength and durablllty and
E therefore, are used w1dely in such fields of appllcatlon as
. 20 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
7 1mportance of cement admixtures has been recognized. and a
25; number of technologlcal innovations have been made. The
- cement admixture plays a role in securing the- fluldlty and
_ workablllty of a cement composrtlon by exhlbltlng its
d;sper51ng ab;llty even when the water content in the
cement composition is reduced, in reallzlng improvements in
30 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
. 35 and strength. Accordlngly, reductlon of the unlt_water
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adni xture conprising a water-soluble polymer and water, and a cenent

conposi tion conprising such cenent admi xture, cenent and water. 15

. BACKGROUND ART Cement conpositions. give concrete and ot hitFabeatei¥hg
products excellent in ‘strength and durability and, therefore, are used

wi dely in such fields of application as 20 outer" wal |'s of buil di ngs and
architectural " structures. Such cement cé&positions generally contains a-

‘cenent’ admi xture so that the air . entraining properties and fluidity

Vﬁther90f ”a%o%%éﬁQh%QP%%aeﬂt ! %§ﬁ§ %%%%hd%ggywbgyortancﬁﬁgﬁbgﬁﬂﬁg%HVat|OnS

adm xt ures has been recogni 761 .
“have been mRd@arfieulcenent ladexumben! ays polnaarbox Secuddig thenddwi dity

and  wor kabiilsidet sfntd SRR, COMROS e LU 'q“,%ﬂ'ﬁtf sfispersing

ability even when. the water content is reduced,
in realizi ﬁ&dluﬁﬁln&/é@@ﬁioss G 3 & ed @it dlgiiiierdy wirdh Sthreengtsh camiprag: dcd wigttrer :

reducti®n &hé ld@nv}érrﬁt\ildiliaflg c@n&@&d d%%'i@’e'}ts ?xh@f’%sf_' tﬂ t‘Ma[l}e ret a| clii .
.dlsper5|b| &é hachan ing with tinme, In the recent concrée e Fi¥dus ry, it
<]

is strongly EduF aPfcBReR et ePeivaathpsy lhavacidpbased demabkl ity
.35 and st deﬁg:tehrsanctcm:rach rlglayi tbeduetre@d eofint quur@nttﬂ/gﬁtrﬁrng 11 February

2005 conte n i ns. i,.S. AOW ortant subject.. In. '
1 partlcularBE b%g%ﬁ%% % % %bﬁ?ciﬁ@@xyl?€u§C| OEeﬁ@HFOVHPQpéhgants have
‘been i nvestfrgatzédtéllame“emlgltencwabgr meadisc iorfg endtriadsueat be atitaitred W th

them agp copnghed sWoleh gt onal nent dIS ersants of, napht hal ene :
~and the |ike. The usdo6f ?ﬁg&?@ F§cggbg%§ 5?3 -

L d|spersantaéanepééélpéngndﬁgaségﬁﬁtalr entralnlng propertles and in.
‘bubbl e si ze. ThUHowfeGér' NMREOYENg Hﬁgwbégﬁe%ﬁthh%Wer %%hﬁ&?i@%eug-‘é g%ﬁgxs OI |
: i nation

ent r ai nneng bubbl es o S used
with an aPP- XHFFQPHVAQC(ﬁE}daaeﬁentreeépersamt ﬁ@daa@réﬂbaghﬂmlthathe :

~ ‘conbi ned utheo&maunpobfcaﬁbonnttﬁlﬁéddp@@qaatsdb%&%r%ﬁ%&e%@@sa%sAE agent
: that Iﬁhe @8989Et8fkﬁ dentragnggn ro SSShéeEhlgn%;i%%eita%ifflcult
‘to attaln the desired concrete strength The conventlonal
.antlfoamlng agents are 1ndeed effectlve in temporarlly
»redu01ng the dmount of air entralned but in this case, too,:l
.continued kneading allows the amount’ of alr entralned to
20 :.1ncrease progre551vely In view. of the on~51te workablllty,
it 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
7 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
o 1ncrease in the amount of alr entralned is a serious
_ problem since kneadlng is contlnued for a long perlod of
time during transportatlon '
30 ' . o
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 cementl
additive which causes no increase in the amount of.air and

35 can thus stably maintain the amount of air entrained even



i',for a long’ peH

15 concrete kneadlng i s continued and this makes it difficult to attain
the desired concrete strength. The conventional: antifoam ng agents are

i ndeed, effective in tenporarily .reducing the anmount of 1tFebruant208ned but,
in‘this case, too, continued: kneadlng al l ows the anpbunt of air entrained. -
“to 20 increase progressively. In view of the on-site workability, it is
“difficult to add an antifoam ng agent jwst prior to placing concrete and,

- therefore, is required that an antifoam ng agent be added in the -
‘productlon crete. In the United States, in particular, the addi tion

of an AE 2% Eé‘e%?‘ 1Bgseft karagdng dsasmodonaed dpe. thie rprtdtelqtrlabi erfs

_arising froembn&ezbm@oaﬁdlbhﬁmﬁnﬂ 88t hEY LRSLER! §5 tBe ré@ﬁﬁ%aﬁe in the
amount of %I& entr ngg gaserlous pr.obl em si nce ing is continued -

ViR Suﬁhaﬁslﬁoﬁnattﬁaeﬁllnm PIAGRL €GF anidE

-1 NVENTI ON havusgaa hbjghctle«rfelt be presentrdananty %pm_qet naV i@l & afhe
above- qpntbgﬁggtsE%h%D $hhe art to provide a cenent. diti've which causes
ho increase In the a t 6f*-air and 35 can thus stably mai-ntai n’ the anount

of air entrainedlevéhelcomebeuafytB6QS whee stteattiimrsofedreadiing
prol onged. wAriRgsP i e t Si t ...A further o , IS
riB8s E@ﬂ%ﬁt QAai Pk veGeTRAL - %ﬁ@Rl éﬁ?ﬁ%ﬁﬁﬁﬁb ﬁhﬁ %&9 and

to provide.a cement admi xture having such airt
having a hir§NerEQER §Puﬁﬁtehaﬁeéu@ﬁmgnéaﬁﬂﬁuﬁﬁvashwwhmgaa xhemicerent

‘conposi tiostrhnthbe sauhsenat §heuhdeRryesl %tdr%'lﬁfsﬁ%”%% 'r“%lk% f;1,QUS
0

enent(ﬁddltlve% and cegent adm xtures, the i nventors und that a
- cementt%ddfPPIETHGDFNED ERBAi exhibdEryanid OFER Gt PaODel tuede Mjdds

hydronS|sthadeapaEkaE|ﬁéméOcaﬁnétEbQQSsﬁﬂw h&%sa%%@ﬂ@dﬁin%nkbk%%EEQQ
show its antifoam ng capacity

- properties e of ti S
whi | e preveﬁ%?%gbassgggg?goﬁs ﬂcéaﬁﬁoaaﬂersaéﬁcwaés i n SUEENGFetl®, . and
' nalnta|n|ngouﬁrﬁb€n1andpmasnbalmnng uhefbamsdis@ersaoﬁ wltteh +ha qepeat -
~additive cap syiptabl t am n t having controlled
P e AP LR b e BT cher Bredee® A

‘release in cenent conp05|t|on erre
antlfdahlnﬁn aﬁﬁﬁmlngoPg@Ranbﬁelnﬁa§Oats@&&@ﬁuKelhawengnbaeheat hydr ophobi ¢

group and- aohiyds 0phbhkC' QME”bré¥E¥ké§ @@ﬁ@?éYied release antifoaming

| _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 properties.

25 : Further, the lnventors flrst pald their attentlon to |
the fact that a cement admlxture comprlslng a watexr- solublet -
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

'.35 ~ kneading is prolonged in the productlon of cement o



with-t he hydroph| I | c group being bound through an ester. 20 bond or an

am de bond, and, . such; remains to be hydrophilic before hydrolysis due
to the hydrophlllc group but becomes hydrophobic as the eptmbrdagEdomr
ami de bond noiety is cleaved with the lapse of tine in salt. water which
is alkaline to thereby express antifoanming properties.. 25 Further, the

i hventors flrst paid their -attention4 to:- the fact that a cerrent adm xture
conpr|5|ng a mater-soluble ‘polymer (A) and an antifoam ng agent (.B) ‘makes

it pOSSI ﬁg ress water-reducing capacity and at the same tine
control ?Iﬂgoﬁ ufit Fn r r AERPFARRGY  THEW® Prieby arsaimendd @G:d dtovwshen |

certai ncpnopect:eesfoftlyhbeaabllfv@am nguagent, gﬁ):lfggglhgeagg%e%gt hergof |
ai ned an

are proper ted a_hi reduci ng capacity can .be at
t he armgﬁt 1:%?’%5 aTFLERtr éf’ngg‘aﬁe ?\"alﬁt iStdd weekady WittHdwareinowi ng
i'ncr eas€sbiaitieinnegneous medlamel’so\ndm&rioh&ebut% i0f a3 doreAdiddd uns

r olson nent 11 Fe - 2005 conpositions and,
gccgfd?ﬁglhgl& 2 Eéﬁggfﬁigﬁegploneagag g&ﬂ 408 §FUP%5CH@E§&FVed Such
; ag

an’ ant i fehkiay ﬁtaQB}anmlnHapaptaemtyeda manlidesitted .l sWwyehythwgak in

ant i f oagkment Cagacktirts 2AUGRRYSHMRHi u?o%%lelrlxg Qns 1PULy 514 aqyeous medium
sol uti ons contalnlngean i norgani c salt f an or anlc §%It(s) its -

anti f 027 RYLEaPati s ﬁﬁﬁlF€§ﬁ§ﬂamVPﬂhaﬁﬁétsc@néﬁﬁg@d@Sﬂ&@@e$lpn whi ch

the conamdfoonsdlantdfoani ng sagenygrare used, %h%o%tﬂeft%a%%%a%%%“ts '
unq%rgo -a saltin out in sait wat duch as concrete,

%gaggat I 01? Pd{ﬂy u 3,

bedause" REHRF AR R Ay aPBpRaGI ETEHBUB SE€§r§H&u§Dt§h@hélﬁhgh
hydr?pH@Y¢twm®GhﬁCibm @ﬁttmeaanngfagﬁmﬁg a@ehhfthﬁltﬁSﬁhb riRat ¢t he
antifo and_t i acities are

her chy T e B B e B S e AT AP BgERE () | the -
above-ﬁ%%ﬁ%Eﬁﬁﬂ#DQEFQR#@#ﬁl%@naReuteerebnydedphedlC_Gmdthéherefore its
assoct Admied:sy Suni easefraifinylasBht W8) in LhosuBRORCHLN. URdE 00eS 2

tl ht saltin ut effect, eré ecreases and its
i

f oIl At irg g1 8- %W?E%%eélc ﬁﬁds T-befGIﬁ@m:s@ﬁbl e anti foaning
propeHa&nncthi&ntiEHsnpﬁreséé@ aﬂ&?niﬁrﬁaiﬁuﬂgtébat1ﬂh§ﬁFﬁo§§HE ot

o S 3 Rglel £ POLUOLSPRRHTEL wDRotel g et eTTes el of
- _f hydroph111c1ty decreases ‘and 1ts antlfoamlng capac1ty 1s ' -
' 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 land is thus useful Base on these findings, the present
1nventlon has now been completed ' , . -
The present 1nventlon thus may prov1de a cement additive
comprlslng a compound (A) represented by the_folloming
general formula (1), S ' L



in specific. foam ng i ndex eval uation, one concerning the -:cloud point
and one concerning a viscosity characteristic, 25 the above. probl ens can
successfully be solved and that a. .cement conposition having mtuamesthan
100% of the percentage of increase in the anpunt of air entrained
rel-ative to the initial amount of air entrained is excellent in such-
chatacteristics as-freeze-thaw resistahce’ 30 and *is thus useful. Base on
these findings, the present invention has now been .conpl eted. -The
present. invention-thus may provi de a cenment additive conprising a :
conpound. (A) represented b the g general formula (1); -11 February .
2005 R _O+R~0~n_X7-R3 in t @390( represer@tl) Co- or -CH2CH2NHCO-,
RL may represent a hydrocar bon group ‘containing 1 to-30 carbon -atons, the
n R20 gr oupstheayobfyitdexs ifferent-and each nmay represent an
oxyal-kyl ene. group cont af(nl?%% Igerprgsilét CHrbBh HHeFENEGORRYRY ppyesent the
average notRdre SRiHhera d?fydrandﬁuﬂddm (_ﬁ't) bh‘éoﬂté{?ﬂlﬁ{' ene, gr gup and is '
an' |ntegesrtcﬁd‘s_,ltth@3 - 308 g r epr esen; ar 5 Vi rgrhen| east one -
carb or sul fony i groap 0?3 m§ |pe t g etstme 1o dﬂ’ftﬂalpéletseg{ﬁdl nventi on
may - a so PPy G\ﬁydéearééﬁ%ht arad:mpaﬂlkyeeﬁ@rmrd@ an@amhe# ulil e pol yner)
ovi

and." thecaabomead:efﬁen ention further es a cenent
n 3 ter soel 1‘;6’1 Béﬁyﬁg?r?ﬁ? mobay %W“%‘F\?l@ﬁam ng 15

d t
Zgg]ni( ?rBf dge\%ﬁ é;fggtsl% Elxﬁﬂikifbﬁmngrmgerﬁnd B)s h;@f§ B idity of

pr
not nor e3PAaAn80R’ MeAl rag reRASYr ] % ht aq eous rred'?
soI uti ongrag&l &Q]HPO nt gfr not ngkg ?h 35%3 R3TF e m@rkﬁb@b by .

ght aqueous %s%’?tﬁl%l%rﬁil@emtl f oan ng capaci ty in salt
and \Aﬁé}%lmetsmltcaniﬁﬂtﬂln sy dag0h E)P@@lﬁ@ agent is not nore

than 10 ddrtmaurd dpys-it id r-sol uble yner STh t_on the wei ght
basis. The inventi orﬁﬁbferulr X d\\{%ﬁr&é@ albd@nmmlyaém )QEXJI’QmCQE:HeOWDI’I sing a

wat er - sél bL?M cﬁ&!%ﬁd@ﬂ()tlaﬂm water, wherein a foam height obtainable by
causi ng a Caimhﬂﬁhnventlon further Pr0V1des a cement admlxture o |

: comprlslng a water- soluble polymer (AJ ‘and an

._ISA agent (B), entlfoamlng

whereln Sald antlfoamlng agent (B) has a. kaolln

g turbldlty of not more than 500 mg/L as meas
welght aqueous medlum solutlon,

- than 5°C as measured in a 0.5% b

?0 solutlon and an antlfoamlng capa

ured in a 1% by
a cloud p01nt of not lower
Y welght aqueous medium
c1ty in salt water, and -
whereln the content of sald antlfoamlng agent (B} i
not more than 10 tipes relative to ‘said water— )

soluble-
polymer (A) on the weight: ba51s |

o 7 The 1nvent10n further prov1des a cement adm1xture -
25 comprlslng a2 water- soluble polymer (a) and water
r .
whereln a foam height obtalnable -by cau81ng a- calc1um

| - chlorlde ~containing- aqueous medium solutlon of Sald cement
3 admlxture to foam 1s not higher than 702 of

th '
obtained e foam height

. by cau51ng an a :

o queous medium solution of ‘s i

30 . cement adm1xture to foam, ' o
o percentage of foam height dlsappearance 5 mlnutes

- after causing the calcium. chlorlde —containing aqueous

medlum solutlon of said cement admixture to foam is not |



“thl or de- cont ai ni ng- aqueous rredl umsol ution of said cenent  -adni Xture to
foamis not higher than 70% of the foan1he|ght -obt ai ned by causi ng an-
aqueous medi um sol ution of said 30. Cenent admixture to- tﬁanbmawp@mpentage
of foam hei ght di sappearance 5 minutes after causing the cal cium -

chl ori de-cont ai ni ng aqueous - nedi um-sol ution of -sai d cement adm xture to
foamis hot 11 February 2005 | ess than 5@96 a cloud paint. of a 20% by

wei ght aqueous medi um sol ution of said cenent admi xture is not |ower than
. 5C, and 5 vi scosity of a cal ci um carbonate sl urry - prepared by adding an
- aqueous nedi Gﬁl S %@ﬁ of%f said cenent admixture .to cal ci um carbonate and -

_adj usting the conkeatlcold @@uﬁtcggethQQNb§t%@%?H{(% @3&/\ﬁgé¥ﬁ%relat|ve"
te

to cal ci.um eqr ! onate nd .t he content of cal ci Um carbona ‘

wei ght is n&P HITgREr OfhE71E G60eRbagdureuney diit inot skaver fiharher® C‘pr ovides
~a cenment camdom tion conprising said cenent admi xture, cement and water
Lastly, ghe i nventi Q9 <RI qvi des _.a cegtint conposi tion - conprising a cement

admi xture, cenent “and>uarery Rhefef FeHBefEZhorsite iSidiaas erapagiechkunt
_of air enteddind aht equedusi medesmo%ollneadsnng)ﬂ Ssarmi dEMen tt R i Q0

‘relative toggn Lyl f traine TAI LED DESCRI PTI ON OF
e | NvENT o Palelib Slg?%%t% 2 adgg FAE e & D8 in '
detail .. Thé‘reEléﬁﬁnPdH‘ééﬁtwfﬁeth 0t R& bmvo*ﬁtllghrt (rtmmlns&s to cxdnpionnd (A)

_represent edcbrbohheeaaﬁaethaeesh%lenfc%%ul:al(c{)um & G CQEnfpadditive
may be éarrposed f.the cog‘goun k{aln anot her® 6 ot her

consti t’ ent§e19P i £ pp&r bipgbgr Bﬁ@vérOOPhE?a|ﬁ~conprlses the conpound (A)
as the main constThsemhveHBieﬁrBﬂgllofﬁbﬁhéﬁop%ogﬁﬁ%%a| fmwa (1), RL. is
‘a '30 . hyd{j&ﬁé %og gr oug cont ai ni ng 30 carbon atons, preferably 2 to
30 carbon a & pFRPRFABEHI4S odSGem@&Fb@ﬁl‘H{Wersﬁqme%@@d .
-.preferably ﬁaterzz carbon at ons, espeC|aIIy preferably 8 to 22 carbon
atoms. Itis m)StLaStlﬁhlthe 1nventlon provides a cement comp051tlon-.
15 comprlslng a cement admlxture, cement and water,
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 toA22 carbon atoms. It is most
preferably a hydrocarbon group containing 1O to 18 carbon
35 . atoms. Particularly preferred among.hydrocarbonforoups are



pref’erabl y- a hydrocarbon group-containing 10 to 18 carbon 35 atons. -
Particularly preferred anbng. hydrocarbon groups are 11 February 2005 .
strai ght or branched al kyl and al kenyl. groups. The nunbeni rkuzepzdoen atons
in the oxyal kylene group R 20 is appropriately 2 to 18, preferably 2 to 8,
nore preferably 2 to 4. Furthernore, the noiety -(R2O"- is preferably = -

- conposed of an oxyethylene.grOUp(s) and7an oxyal kyl ene group(s) contai ning

© 3.,t0°18 carbon atonB nmore preferably of an oxyethylene group(s) and an
oxyalkylene rou % containing 3 to 8 carbon atons, nost preferably- of an
oxyet hyl en8“§Réd s?raﬁﬁaaﬁhe@x?ékﬁﬁléﬁé §l&ep(s) geompsi.ni Age A0mBeor 4 '

_carbon at ooE. chﬂbbhlat@m&erntBﬁe”@k?ﬁikyﬁ@?&)xj}&ﬁ kgso tgg form.of an.
addi ti on product deri wo of _nore al. e oxi de species. In the

_ present sp%gpfogﬁfﬁgﬁxytﬁeERDaé'oPrﬁéﬁF?PéH 2 ﬁﬁ @hemeaelpweﬁegﬁ@dwcﬂ of

the two ortgode aﬂ“lkryttleenand %m,dethé.ﬁuéﬂ@ﬁyes (sR)gcted %rr@rf\egggﬁg Ft Eyl ene ]

,OXIde ro 0X yt n e yrene oxi de and_the like may be
_any é) ?éﬁggﬁng ?t?%noxg¥§§¥f388|9F8Hp (& APte PRaPING tiddrepicon,

for |nstan@éouﬁﬁﬁhgcohéacaseg ﬁhEDelana@bonnetoﬁxyah&ybeerQEQﬁBl§pecles

are.invol ved hf BQﬁeéﬂgxsnéOgéggggggla@hg e %gggzgggegﬁp%;% i N whi ch

‘the al koxyl. -grou resen 145 (1) is,
bound to - aﬁ06§9éPh9geﬁet@r%u@abb©©katmmﬁehm0§tlprEﬁemabmundftana bl ock of

oxyal kyl enexgéeHpSeseNgabibg) 3 r. 0 Lage
Tol ar Jrbaron o aad £ or o Chad BB SR R TR Epub ey Cﬁmglﬂﬁ

above-oment i 9hed G2 ?%Iat?m?nnein(@§1$sc%ﬁﬁ4nﬁ%@emobﬁ 1 t6R30G; preferably
2 to 200, tmkes phefeoabl yfSah0ad@0tishi bhonmke BLehebablyoR t9058r

_ particular r 40, nmost preferably 10 to 40...30 In the -
_present sﬁg%|$|%£?$fgngt%ﬁl§% $RGE Dt ar nunber of additi on neans the nean .

val ue of nol ar nunbers mﬁeSEmhtspec1ﬁicahanbovHenﬁaﬁéoaeda@ﬁgﬁmbﬁ group in
h |
pal Y. cons PRE cGRtloR PATRLCEPEBE! P BMh BEoBE O buRanEApHide

- pol ymer-constituting. repeating. uni .
- prefeﬂéblySEP%b%%O%%HEQE¢¢e%WWEr@MQQQSethiesenoeddby phepfdkhewbrgdggner al

fornula (Zoutylene oxide, styrene ox1de and the like may be any of,
i ' , random addltlon, block addltlon, or alternatlng addltlon,
for 1nstanoe Among the cases where two or more
B oxyalkylene group speCLes are 1nvolved in the abone
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



"Rl a+62FMO)p/ (C3H60)) COR3 2 in the formula, .Rl represents an al kyl or
al kenyl group each containing 6 to 22 carbon atons, p and q each - o
,represents the average nolar nunber of additioen and is a1 Febousne2005 :
satisfying the relations 2 < (p + ) <.300 and 0.2 < p/(p + q).< 0.8 and -
R3 represents..a group having at |east one carboxyl ‘or sulfonyl group ora-
"salt thereof. Referring to the above. g8neral fornula (2), ethylene .10
.oxi de (C2H40) and propyl ene oxi de (C3H6Q occur in the node of random

Tobar umbcEPEESBHLLY! D Btk Bt Bk Rl a3 imber g of

..addition of propylene oxrde preferably satrsfy the relation.2 < (p +.q) <

. 300, nore 15 pr?fer still nore pr ef erably 5 <. (p
+,q) < 100, 6qf C0aRY 50, (gparticularly
preferably 5. < (p *q) <4 nost pref rany 10.< (p + - q) < 40, as-
“wel |- as the relatron 2 <q<30. The ratio 'of the-nolar nunmber p of .
ne o ide 20°to the total nunber (p + q) of addition of

addi ti on of e%%g g
the al kyl ehé 8§m}5 8f eRabi SPGB 30 t HbKY | @ | dhkenpl <9ppyp + q) <
0.8, nore paeﬁecahtylﬂlﬂg<6pt6p22 ghrsof. Ztoﬁbl|b aﬁaeqpeekﬁrably 0.35.< p/ -
(p + Q) bove conpoun above general 25
formul @ (1? gge%Q% 2r 5 Ty2astre rﬂ8g9% éhﬁgga Pg gGétl?ﬂegnéréérﬁoxylrc
acid resrd@@mh%ansaElgfmupghahengeaa5honetﬂre pemaqmrngB&btehd DquvaI of
one-of the fagpoxyh. gr SER C. oxylrc agi d. . Such :
Pl B £aghosyy. @ %R Lo SN DY ol ey CPVAIAE (55955 the 30

,preferably one - represente omAng g nera
fol | owi ng YeheFarbeBy upa’ @4} OllllF@bDuaryrZBOSatH tEHreofCCD Y (3) CH

EH2"OCCN2 : (4-Réféﬁ@1@@oﬂ§ EQ&”&b@@e &én@?glygofﬁﬁfa é%gﬁeéﬁﬁ&§eﬁe
ydroqen atoqg aggﬁy Iggt met al di val ent  netal,
pr ot onat ed>ot ant né! PPéPQMl(@@eeﬁEfédﬁerre(ﬁtﬁgﬁ@f QL BboY ethormedthd (A)
are, for eXanphdom (dddrofmeundBorRsuili BPoh! 081 altedhkeoxygPaky) akky| ene:
rglycol pr%%&*%hé@é@@é éngntﬁé molar number p of addition of ethylene
' ox1de and the molar numper ¢ 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. -
l In the above compound (A), R? in the above general
25 formula (l) is preferably a dlcarboxyllc acid re81due 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. follow1ng general formula (3) or the
30 following general formula (4); -



L)

300 ‘mbl es of an al kyl ene oxide(s) to an al cohol having a hydrocarbon group.

containing 1. to 30 carbon atons and a 10 conpound having two or nore

~carboxyl .groups by ester .bonding with at |east one car bk §brypnoldgs

retained, (2) conmpounds' derived fromsuch an al koxy(poly)al kyi ene g‘I ycol_

‘as mentioned above and a conmpound having a car boxyl group (s).and a

sulfonyl group (s). by ester bonding wi.th at 15 | east one sulfonyl: group -

“retained, (3) conpounds derived. from an al koxy(poly)oxyal kyl eneani ne

t erm nat ed_i n .a hydrocarbon group containi ng'1to 30 carbon atons and

havi ng an aver ag.e_n(gjc_}& ﬁmg ddition t he al kyl ene . oxi de(s) of 1.
to 300 and a conpoun a@. ngp\%ﬁ)gta nor e 2(8?: carboxyl groups by :amde

bonding with at |east one carboxyl group ret aj ned, and. (4) corrpounds
derived fromsuch an al koxy(pol y) oxyal kyl eneani ne as nentioned above and a

conpound havi ng -a—e@ Hyexy yand a S(ui)fonyl ‘group(s) by anide
~boding with at Ieast one sul onyI group retained. 25 In such-. corrpounds (A,
't he retained car group(s) or sulfqnyl grQup(s) may be various netal
salts, for exanp % h € tHRPO SR df UrekA e of ﬂ%nﬁ@é?%lt repgeisentg from

~ 3-met hyl - i?’?fﬁ'{]ten | -ol, 3-nmethyl-2-buten

neutral i zaby@nouét ha’aoxb,aS@ ﬁ@t@@v@ﬁeﬁ@%@mhydé oxi ¢g18ht RaLgEUmM hydroxi de,
amohi um s amne salts and s forth, 30 The al cohol. havi’ ng a

“hydr ocar bo%l%(?oup COht A RFALPEAEEY IR HAHERBMs, which is to be used in -

synt he&i zi ng t hePudf ebrd aenb@littedits abbvtale:oamw%@@ouml ualesasd ) ai ght

b h h th th | | :
Psopr opano O BUrREr S0 ool SuRds T T Erom iy . a1 onor . cety
al cohol , @69’93’ 20 bohol ky bene ot heeo btpaidintedrbpraddheios afcbhods
contai ni NBJE@ h®1d4 &?re!&?”aﬁrzﬂ@n a&glc!t@g@)t utfgt%ql ?{:]S}I?Qg % ?i’ﬁ@ as

énd
oleyl alc LOQATRONIT R %FH&)W%F&) 1nfeP haly |¢1@r1t>m ateomsnand zar boxyl :
groupap tm@mmmlm%ﬂnﬁ@ﬁ@r@é%?pa@m@yg 1Qs@étd5 such.as
mal ei ¢ amlgi(jn&urrarl c, .acid hthalic acid and itaconi.c acid,. and netal

salts; amoniumsalts dhd Hrite OR%I fRIRNMEF e 0T OWA Tr B BReRi chf hoxyl i c o
aci ds suclrempoursis clew ivet i B omred wrt cmacalkow L{bﬁrypaaﬁyﬂeﬁéldgﬁﬁtcm c acid,

o and metal o@lisn e AHRY 4B 08! difa A LAHBIGRS AdP1EF L 8 thoxy1

_-group(s) and a sulfonyl group(s) by ester bondlng with at
15 least one sulfonyl group retained, (3) compounds derlved
'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 oompound haﬁing two or moré
"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
ca101um hydr0x1de, 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



15 | ow ol ecul ar - wei ght pol yrrers of an unsat urat ed rmnocar boxyl i ¢ aci d or
unsat ur at ed drcarboxylrc acid, such as acrylic acid olrgoners nethacrylrc
~acid oligoners and nmleic aC|d ol igoners, and netal . saHESemaﬁwnnmunlsalts
and amine'salts thereof; and-so forth. Those unsaturated 20 °
~‘dicarboxylic..acids and saturated dicarboxylic acids which 'give
dircarboxylic acid residues R3 are preferoed anong these, and naleic acid
~or succinic acid and netal salts, anmonium salts and anine salts thereof
are particul, ,ar Iey preferred: 25 The conpound (A) in which the above R3. is
the resi dudPfe mamngi ) sixdivdles adingigthta ay I&Eédl@@r%@aﬁur@tm d can

..be obt ai ned;1 datto lex aite,a Hind@AGIIING A HRIPOURSko A4 t i nSg) from addi tion:
to.an. alco with mal'ei ¢ anhy /dr uccific

" of an aIkyI S0 i de ol

“anhydri de &t aq p%dgtaaﬁod"aﬁ’r‘?fd’ﬂoge WL fuslrﬁh%jflénflé-‘@lh@ént cetyiln an
appropri at @lsmlhndnt st@ariatalectas @hd JTHARPIF A Y Gnedled Yst is
“preferaply I e .ab ve ound can also ‘be synt hesi zed
by subj ect |alr?%‘aoqlOclosnrrpcg%lrlE 1&1er|9(,§-§ %% adﬁr%r%h GOLHT At Ney [ese teededs) to
~an al‘cohol 213®hodisd sautbaey |3-meddivd -t3e- bertear- gt |Memry1byz-mltreeetll—ng a
11 Februar 12005,k mgmgﬂiéﬁay_ qd %BQ@I% |t|on %{ a%ﬁalkylene oxi de .to

iCati’o o

an al cohol and an ester conpound to transe terd “eaction. The
above conpound (AF thepabprarakoprenad hawiineh taw o5 esrer chchdxydi ety

represent C4rnpsO: XherehaiyX e mebiondit i afidePond Mgl skn X, when
Xis - 2, g&¥> |s héﬁrolyzable under al kal 1 ne condi.tion. :
pr ef erred at it rapreE sy afidholbjdihaldc ﬁﬁédabmﬂe

- conpound (Aﬁaanﬁem abﬁ?lleadbﬁndeul@ﬁ&t@asaﬁmﬂhﬁﬁﬁﬁ saMQsa%hULQ%E?QQ "
- capacity t capaci t above, compound ‘(A) itse
Thus," WhengtggetS Pth%%ungq(%at%g %%31 %ﬁfg’ & aQ4dsl iSHERCARdi tions,
Lt antrfoanlﬁ@c§apa§|ﬁ@ldofm@ﬂ@nnesahudnggﬂydmahyzakﬁxianﬂlghaplthaﬁlahe _
antlfoa”‘nﬁndCﬁE%ﬁﬂt%aQEsth%mﬁ%ﬁﬂ%ﬂngaﬁég %%h i A9 Y g, % |
e A 86 nabl e by

.corrparrson i'n_antifoam ng capacit etween rol zate
hydr.ol ¥3i s1GHaBPLerkaprneedohd PP HEleaﬁdOtfh@n wm@mdteﬁ.) before. ...

hydronSISmOﬁBcb&bﬁR@&1QYa@Qﬁp@E'ﬂﬁsh@%rated dicarboxylic acid, such
as acryllc acid ollgomers, methacryllc ac1d ollgomers 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 succinic acid and metal salts,
ammonlum salts and amine salts thereof are partlcularly :

_ preferred. o o _

25 . The compound (A) in which the above R® is the residue
of maleic acid, succinio 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. in 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



results of ‘a foam ng test by which the capacities of the respective
substances to renpve bubbles formed by an .agent 20 capabl e of causing

f oami ng (foani ng agent) can be eval uated under the sameltoehdiany 28 For.
exanpl e, Water, a foam ng agent and the above additive are placed.in"a
cl-osabl e cyIindricaI gl ass vessel having a dianeter of 4 cmand a helght
of 10 cm the vessel is closed, shaken th the 25 vertical direction 20 '
ti'mes at a stroke of 30 cmin 5 seconds and then allowed to stand for.

m nut e, an@ohb%unhoe@fﬁgeﬁetgﬁh hﬁdg%ﬁﬁﬁf 2 th'gﬁnggﬁeﬁgg ggugn A |Omér

~antifoamn ca acity . (antifoamn conp i _
_foaning hei gRehrdard aaﬁr@ﬁéﬁraﬁpmpddﬁﬁn@OSQn@mdastwrrmhentube.conpound (A
accordi ng t@abh&ohnventlon is tested by this measurenent net hod under o
al kal i ne. Condit%g pH 10 or higher) and under neutral conditions (pH 6
to-8)., its antifo&nfR§VabFPIPHUR Hﬁghéﬁ pPreiekabiliiecvendnt Wwbash 35 . As

the conourdteapabhe mblseyvregrégehhedfb@”L@gxll E%Qhuﬁrxs 005-12 jagent

nment i oned ggog% JUS§ gr be nmade o % g@ E car boxyli ¢é acid

cenment di sper Sants, POLF BidehE fefit s™ ntﬁelélk§ﬁ2 HAEICOasdep anionic

surfactant! Ydﬁdﬂﬂﬁe@leosnderaaldamdﬁeouoddb&iad anienig %ﬂéféﬁ%@dt -

‘al kyl sul fo a b d ani oni rfactant, BT

aIkyIcarboE??Fc%hg e gﬁgggggeggaﬁﬁgﬁ%g &Vf& BRRLYSoe ﬁdd g@edbove

aIkyIcarboﬁ?FP@uﬁérdA cdﬁﬁeundlbaéedeanondutleusfaaEaathlgher

al kyl benzengsykbani aqae s kylpa ni ¢ :
i hBaé%h& théh ¥h@ Eh@?% %HP % ﬁﬁﬁgtgfegpgr sal'ts,

‘'salts,.paraffinsul fonic acid
h|gher al k§ OEFhEPmEBPPQtéAéer$eé§|tsTheed wmee e ondpowad i Okl cis -

" noni oni ¢ ahgdaamQQEaruﬁde§Ué1351@ﬂéscoﬁhthBnEheahE @?Hﬁﬁnﬁ'@bk%{IE ?25”9

-effects, agg gkher fo?ﬁlnaﬁﬁ a fethods such_as

air blomrng and ShRgRThy HetHobel Ygrie %Pnhﬂgherlghape§H?t§ntP€0ﬁ@1ng ,

7 preferred chpecihy abothecoumpuuﬂd(eh)|b§ebre hgaradygmglfogméng capacity.
it e ckauesiey o LR Lo LR O PR OO N

- under alkal | ne condi t1ofs
; capaC|ty c%ﬁ??%ﬁﬁ?i@nbﬁahY@eohhdesbyndhe abbaginentbodétdions and the

compound (R)- before hydroly51s can be made by comparlng the
 results of a foamlng 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



" foam ng- test. In cases where the above, corrpound (A) is hydrolyzable under
~al kal i ne condi tions and the antifoam ng capacity of. ..the hydrolyzate is

hi gher than that of the compound (A) 2.5 itself, it is' pteéeuanezboshat the

. conpound (A) be hydrolyzabl e under alkaline conditions in unhardened '
"~ cenment conpositions conprising cement and water. By using a cenment
~adm-xture conprising a cenment dlspersanm and the above cenent- additive in
, accordance_mﬁth 30 the present invention, concrete or the |ike always
‘having a stal%I e amunt of air entrai ned can be obt ai ned during kneadi ng
~of concr et 8I6PTtaTERkd OREReAPOTEApYSEL iCaR. DPhinadies Oﬂ)eo%:use}tam@lcmrrpound (A)

“in the abopeweatrbostgdleeeemt«i cagdhl V8 s r@adual 'xﬁéﬂ%q{so'pétz%ﬁ dth
on. an e

al kal i ne . cggd§bloni ﬁ g co crete ar I'i ke cenent COQF
1.1 February 2865915Y yat: Fyz i GREPIILT SNLiTPCAmMy awidiftipchsagriadual |y -
f or med makes;ltiheoalpouhdabaBgdebheohlealsnt@a@ﬁ@ntlzuratltk%ﬂ,sul\’i*@ﬁﬁ@'écﬁ%‘d to

st and te n ngrete.or nt . conpaqsi t.i on almays havi ng

a stab?i a%géﬁ%ﬁﬂ? gﬁﬁgg ?PgﬂﬁeauggﬁC%gni ngﬂﬁ@@r'ﬂtﬁﬁé EFRAEtl ighal

subst-ances@ChHi éﬁlérbasﬁdoap@oauedsumfaertamt diospaicsdrftissdas anti f oani ng

COnponentSa@k?lBQEbBQ?QkEyaéﬁdugbﬁgbﬂnﬂakg d@%%l%%HSGSﬁ.3&ﬁﬁ%§ﬁ{en]that.
i

- the antlfoagk g onent s separat tore 'e wth :
‘cenent . di sper¥ h?n§6Pﬁ§Peﬁ§n1Gha$@dtﬁéléémtﬁékwlnﬁbeh@dmm@ﬂuiﬂowlds hlghly_

: hydrophlI|acldsealtbatphraﬁﬁﬂn§ﬁ$§6n1595@ﬁdv% Xt%”'% g nt
'-dlsperepnt he. mi xtures thereof can store stably.

tion ' '
wi t hout sepgfg?ESne E%Fe?% F§e Elﬂﬁﬁﬁnﬁldwépéﬁ§aﬁtS@éﬁﬁﬁﬁsﬁﬁgeﬁheawaﬁer- 15
sol ubl e poépdetikd)ansonsed astibmiabovenientcongd eapBierdicspersant.

Thus, in a th,the present_inyention,, . a cenent conposition
havi ng a.- ﬁﬁPﬁgée§§r¥¢egﬁ€idﬁPc AR RNPIERY RHphbie BPAREBH AGTECEFabl e

~anmount of ai¢ ehbeni feamtnp téstobedhndd, byuchi ag aheelterltlln@dm xture -

conpri singstherirg, ¥eferrseiyd! e.pg! ) above-nen oned' .
cenent, . additiye. 9'8uch cement gdd?tlavéﬁg %%@Cgt%gﬁ %iut’eglvﬁ Sspé f the
presedt i nk&ttbH: The ratio, on the solid weight basi s, between the

| :'Cenent dlSpersanrtanﬂIﬁﬂmm%ﬂﬁh(fﬁatnthe above compound (&) 1tself

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 hlgher 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 eccordance: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_'
,becauee the compound (8) in the above-mentioned cement
- additive isrgradually-hydrolyzed undertalkaline conditione
35 in -the concrete or like cement composition and the



= .

_such cerrent adm xture, nanely the ratio conpound (A)/.cenent 25 dispersant,
is preferably 0.005-t0.0.3, nore preferably 0 01 to 0.25, still nore ’
preferably 0.015 to 0.20, nost preferably 0.'02 to O. 1511$ﬁﬂ@WéD%bove
‘cenment admi xture, any of various AE -agents, ‘such as of the alkyl

et her - based anionic surfactant, 30 “nodified rosin acid conpound- based -
anioni ¢ surfactant, aIkyIsquonlc aci d. 18onpound- based ani oni c surfactant

‘hi gher aIkyIcarboxyIic acid salt-based anionic surfactant and nodified

al kyl car bo 3&& und .based .anionic surfactant, for exanple Vi nsol

(tradenmar k pr S HE A s & ngh @M Idrtal &% Iqaduaielbr k,

product of fvsest mﬁkeﬁeM@arayltZ(f@ﬁnm&ngﬂﬂéthshaﬂmjelbﬁedlse@‘u@@ﬂ@rnem Yy,

| . without re ng +t ff of the cene dnlxture Furthernure other'
N 140 a ¢ QHLS o ftt S‘k gagﬁflsg Ja ks |

whi ch sai deaniiions Aag BAER(BL.bas cAckapld nLuLhl diiy of ol mpre than

‘_.p0| nt of n
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concrete adm xtures. such as cemen

- pol ycar box;ﬂei“@né@clcde@ﬁrlltm@@g@lM@m|hrag*1axyerat $takﬁ&p&t11&tum oediiai ng -
©agents, 5ﬂ€uﬁﬁ@1lh@@] qiiC i e n nts eIerators
Al QR nd B %b%% g %ﬁ§§é ?ﬁhb ) g@%@%Pnﬁ§§tlng

. wat er -sol ubl e 53 mers, thickening agents

occul-an s

agents, and™* 8 6F1‘Ci°|’fﬁ’i°l§‘att@ﬁis 1nmgemea ty sk reorsintedias am ttiimaming

“reduci ng t hempbheats afret hetcewaat 13dHILW1S Jﬂ‘%&?&@%“’g ciLQ:aQIf It ion of )

t he above und, (A preferably, for exanple, 0.001 to
wei ght , eg%ﬁg ngﬁ% tgeoﬁftﬁgoa@lﬁﬂaHﬁmﬁﬁWﬁﬂﬁssﬁQqu%ﬁﬁéﬂpheW@Kably
0. 001 to osr%reuymwadghxtumswlphefcemenltydas@elrsta@ltO Bt ihawei ght . based

on t we t nt h 0 d a. 15 single species .
or a EﬁitquQOFBBtQQ§§ ngpé §o§ Fgg%ngﬁsbésnggg%ﬁgA Hdfirx 56 e
conpr|5|ngtﬁaﬁaﬂércasoDGbue rpéayneely(Ahlfndmaw amikﬁﬁuenuuﬁraWEﬂSahﬁ) in

500 ng/L 20, %ﬁ measured in a 1 aqueous “edi cl oud"
¥i thBWEr SeRakabEons neasured ina 0.50 by' weight aqueous nedium

sol ution” and an pperépaplpg gapambhy dh Bpsakhneaten x%%qngn £ ¢he
conte F tInes re atlve

antifoanmng . a B) IS not nore
to sa:ﬁhzd'5 gilug% €sBP Eﬁ“grpgﬂmgﬁ Pﬁ)g oRSt hBewnabgiie Besitd caies s1eReTr oduce -
"the effectdlsperhenpteS%mmSJnﬂ@n&t@@rdaﬂdeSwihhctﬁﬁnbresent invention,

oA cement comp051tlon 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



adnlxture constltutes a further aspect of the present- invention. The above
cenent adm xture, in which a kaolin 30. turbidity as nmeasured in a 1% by
wei ght aqueous nedi um solution and a cloud point as nmeadlfeany 2008 0. 5% by

- wei ght aqueous solution satisfy the above--specified range requirenents,
can show good conpatibility between the water-soluble polymer (A), which .
is to serve as a cement 35 di-spersant, -ahd when prepared in a solid matter

.11 February 2005 15 concentration of 10% by wei ght, for instance, the ..
antlfoanln% {3gant, I)anclgnéi Orglve forn1aqueous medi um . sol ution and. show

constant and -uni ﬁ&@@érVsﬂP&?qMQJﬁﬁﬂpqéﬁﬁnﬁbﬁg with
_time and wﬁ@ﬁ@@ﬁSSOéeﬁaﬁamemenmfa@h&x&m&efoaﬂunghagﬁakeevgﬂhmben stored for -

a prol ongegdneetired it has antifoam ng .properties in salt
wat er, it caﬁ'effecfg%% i%gk |b$%% ant (0SH n&%ﬁﬂ%ﬁﬁ uﬁ%g Eﬁgllne“
~ condi t i ons thRS€oRdr Brd Yoarbomivié cc et o@apwmageomeduﬁwn@angegtehat it has

10 ant|$oa@b g rptQRer e i te I that .t he, , antifoam ng
JcapaC|ty in gggeou glUﬁﬁSé§%?%gﬁg 0 eut&aﬁ%&%gg%%tqgl&FoF S&t4LSi ¢ .

sal t (s) i s6GpeFFaring @H@ntémtﬁﬁ@&%ﬁﬁ@t@éﬁacW@¢QHHS@QM®despmédmemesolutlon

al one. Futhmekenﬁeg w@eﬁt%befQ@&E@man% tE%m%%t'%%%Wlh %%%ﬂtsg 15 i's
~within the 39? o%?C'g E frange, becomes possi b nt| oanlng
" agent (B) fo uFﬂy prodatéd 0F§’e@?§bp§ usﬁﬁeﬁoﬂﬁénééﬁWEnﬁlﬁhovﬁe

ant i f oam ngedyenng( B)leexecfé’ed$st be tabomemeamgedmtlls&ueetl forai agoghfect is

| ost t nt.r-a ffect i S._canverse roduce These produce
20 syﬁggg|§?|%ag?Fégﬁngngﬂ F 58@?98P§ gﬂ ﬁﬁgpgﬁgﬁéa g@neﬁpradglxture.

to have a R¥gHPWEtef -PEAuEPng - @&th|Wylghd, meiret pire faratakl e .eopuab of air
entrai ned vishodt abh@ﬂkngstgmgrﬁgﬁgs gggbagngnbogg%ﬁlb gyeg when the

~tinme of kneadlﬂg rolon uct I"on of ce gnp05|t|ons"
As regards"thd bo@@sgeﬁéﬁ eﬁéﬁﬂYth@01|tO|§ Oﬁﬁeberwedghtorbexadpbe that .

t he kaol i ntharbietlyhy def cBRantheraia bans; 490, mo/ L, and.

that t a cloud. 0|nt be 0 80C,: nnre referag% not nore t-han 300
. B ]E? Qfxgle spec1 S or a m?xture of wo or more spec1es may be S

used, S
B 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. 5§ 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



" 30 dg/L and 5 to 60C, still nore preferably not more t han 200 .. ng/L and 5-
to 50C, respectively. The content of the antifoanmng agent.(B.) is’
preferably 0.001 to 10 tinmes, nore preferably 0.005 to % tdbrms;2086i | | nore |
. preferably 0.01 to 3 tines, relative to the anbunt of the above
wat er - sol ubl e 35 pol yner- (A) on the wei ght ‘basis. 11 February 2.005- 16 As
for the methods of measuring the above-n®ntioned: kaolqn turbi-dity and
cl oud point, the follomnng met hods. for .instance, are suitably used. That -
. the antlfoanln% %E in questlon has antlfoanln% properties in saltmeter
'5 can be c¢GRPF R&d yoPhefabbvelifeeiohéd foaningtease, thKaolin turbidity.

-“”mneasurenenenMEﬁbedﬁnﬁhegeﬁﬁphﬁd(@ahl5@@@1aguggeggh haugbggegea@uﬁ square -
cell with % |ckness of .10 nm a %he turbidity (kaalin turbidity: ng/L)
" i's measure u5|ﬁg aapgrSPBVWEPEF ERECRE BBEper ¢ P& LREBENCRDH20, 00

(tradenarkpbaranteaseslwhewethbet eaanbengndetgoeameeeaaaWu@noutth the

I t t ft1e tt t th :
mensur rent Dr2 PR of bhECUpBRERalohd kbl 2aRotBeRor Hor RagEr crent

- met-hod) 15PF9}0Ag@d59@byO¢ep§htlaquedﬁsnuedlunmeelmmtrioamlm@e- anti f oam ng
~agent 15 ppeBpeedics (R) salieueahs by velght -adueqy 15}‘3%1%.%8' ution of the

“anti foani ng gent as prepared as méntione OVE€ Uun i'S heated on a
wat er bat h®ahdCPReNPeFpRRGE b euBleRhRdal hae2gonddlieons rediancsetati on.

begi ns to hadomgkel oufl¥ntScbrpOEdedonas thg §éf PELAE - i dhea @bove
antlfqepln articularly "restricted but ma be any

(B) .1 s not
t hose: conp%ﬁﬁg Oéﬁé é|gr8per 8ﬁctﬁgsﬁﬁe YabGht 6f BEbBRABL ghéﬁuéb@s
-$ol uti ons. azslﬁbemengbbypabDM@VEﬁ aqheoﬁuyﬁbuyhaneoaﬂttoﬁéﬁbﬂgaﬁgent (B- 1)

and/ or oxy§£g¥ggﬁecagk /89 pg?ﬁgentgggégi lS|FuP§%pP£f ?rg ed bel ow, for

i nstance, 1St e con arned €that the
antlfoanln@nﬁgéﬁem@3¥ papacbhposedaghicbhe meryalikykehataati fdankng agent

(5 1) andhorcndongxual kk6NEnaLbhORA LRl S08: 201 SOMRL) b gge or

both -_of these as.main constituent ove oxya ant i anlng
. agentléB 1551 ¥ FBpreshAt BBOBy- FR@C#EFP@mFﬁgger it becomes possible '

‘:for the ‘antifoaming agent (B). to fully produce its effects
- When the content of the antifoamlng agent (B) exceeds the
above'renge,‘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 capac1ty.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 compOSItlons | ' ,
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 hot 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 0.001 to 10 times, more
preferably 0.005 to 5 timee, still more preferably 0.01 to
. 3 times, relative to the amount of the above water-soluble
35 polymer. (A) on the welght basrs.



gener al fornula (5), R41s
. cont ai ni ngX2oLdn3gurbafhH éﬂ@n@lop eperabbytﬁet@o$®owmngempthbdsably 4to

30, . stil] roBr enptaheeabhyebshior a2y eaReal 2 PrELEr At Ye Bl fhg 22 TSt

“adequatel y

f ) ,
“the- noretvﬁa%gﬁé)Furg 8bf§f%?§ﬁP§em86FpE§EB °8f . an oxyet hyl ene .20 group(s)

nore al kyl ene gxrde species. In the resent s
addi tiron of?fHe®

éeneral_fornula (5); 11 February 2005 17 R4-{-T-~R50t ~,-R6) M (5) in the
formula, R4 and R6 are the sane or different and each represents a '

" hydrogen atom or a hydrocarbon group containing 1 to 301tbetsey 208nms, the

t R50- groups are the 5 sane or drfferent and each represents an oxyalkylene

-group containing 2-to 18 carbon atons, represents t he ‘average nol ar

nunber of addition of the oxyal kyl ene gM%up(s) and is a nunber of 1 to -
300, T represents' -0--, -C02-, -SO4-, -P04_ - .or NH—' m represents an

integer of 1 or Zsapdy wﬂsnmétﬁbg s19¢ @ QMQERSe ﬁgég ebgﬁné}886g

en atom or “a

preferably 0.18 carbon atons nong- t

~groups, ?gFﬁhtlBrqB?ﬁﬁ&ﬂ%dhaﬁk?PtaﬁaaQPR§n9F0p9F599§ aﬂespéttwoﬂbarly _

preferﬁed cahebeuabaflﬁmedcaybﬁne abeve- mentBSnQdY§bEMHﬁ§et9%9“p RS0 1S
re preferably 4. Further,

and an oxyal kyl efikegsampls) (zohi foanigg 3agent 8 lgappeaeatoﬂsa,saaakécularly

' f bl t d
Pont ot ni e By D R8T B b PR R 05 RFe ThOPRAS e oun(s)
and ‘an oxyhPKpEEREYgreapls) isoneaburad 8sivgdachnbbhdanetsr 2BECN. this -

case, fdhe BEBbYaE{F Molicl "RBHAGHE' | %rgagrngnzgé o aagdsdeé A O%D@éwo of

i'on of
BQ?%F???%n%eﬁrbﬁpsoﬂnW%hh ?b?niﬁeeal@fnglmeonnaddstlon of

two or rmretm:kydienedpxaﬂeeﬁp@@t@ﬁnﬁﬁ@eﬁéﬁég%@ﬂ?“ﬂﬂe?’ﬁ EEB&‘LE‘B ¢ OXi de,

propyl ene i butyl e tyrene oxide and the e my e any of,
t he. random?éz;d(gig]‘f]f%)%(t:l %?g }ﬁo%lnbreérternatlng addition, for

' _instance.. Kﬁl@eseEOlmhemea$mnemennnmetnddalkylene ~group specres are o
"nV0|Wﬁﬂ ipiya 14 &QQ%QQwaé¥6E% Squeous medium solutlon of the '

antlfoamlng agent is prepared . -

(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, it 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),



~ether, polyoxyeth

*the’addition, it is preferred t'hat the group R6- in the general formula
--(5). be bound to an. oxyethyl ene bl ock which in turn be bound to a bl ock of
oxyalkylene groups containing 3 or. nore carbon at.oms. AS Feptaarphans of such
5 oxyal kyl ene antifoam ng agent (B-1), there may be nentioned 'the
~follow ng species, and these may be used singly or two or nore-of,them may
. be used conbi nedly. (Poly)oxyethylene(gpﬂy)oxypropylene adduct s derrved“
- from monohydric or dihydric alcohols containing 1 to 30 10 carbon at ons;
pol yoxyal kyl enes. -such as (poly) oxyet hyl ene( pol y) oxypropyl ene adduct s;
(poly)oxyalkylene al kyl rs such as diethylene glycol heptyl "ether,
__polyoxyethyle quR oxypropqu?ﬁ ‘but yl e _ .
yoxypr Ogyl ene- 2 yl hexyl .15, ether, and
oxyethylene oxypropylene adducts derived from higher al cohols containing

12 to 14 canboneaf@mula(pm‘l yarax yeedl Ié)tlee%e( allad )oazfxdlﬁéleefr& sih as

ol yoxypro ne- phen et he and oxyet hyl ene non henyl et her;
gce¥ylgﬁe g%ﬁgrs $E§ﬁ¥?Fﬁg f$8ﬂ¥%ﬂﬂ$t? ﬂmgﬁrpélyﬁéFPEQF%SE SF%&H aIkerne
. oxi de(s) onpotadnimgel yteng0 ahrbbol asoGh, aBhe t R°0 groups are the . -
2,4,7 te nmet h e-2.5-diol or
3 ety 1 CEAE ORI SrEFENERS 4aTs i) el Szadirel Lz berine 2 odt o
,drethyIeneCQPQébml%ﬁe%tbOahﬂ eahybenatghycot deprearpats; th%Sa&pmbgk |
oxyal kyl enﬁé@éblﬁ@ﬂbé@t&f fahslgshebs SHCNoRSAR prgﬁ%egpxyggegm tqn

nonol aur at e and gox yet % enesorbitan tri ene
al kyl (aryl § %?h%?rs% fht €0 saPPs SukaPBSSeBES UMD~ pof?@xyprn%@teneihhthyl'

(et hler)sul flere—md &@F{(@{%ﬁéﬁeﬂ@@%ywwﬁ%{ efeoé?@elew)ﬁheﬂw{ he}der rSY atle
pol y),qxyal ene a phosphat es suc ol y) oxye- f hy ene~steary
phosphlfatat(e alh%d Byal Ryt eneal Wy IdHH md fermula” (5), RY N
poIyoxyethylbm@tawewiahmmeor3é Eyef@caeuoeSgrhepabeneaeﬂ&hboantag3egent (B

O eeny oIS o PR, L R0 PLEno R LR ROBDL (Bl b 1 e
'follomnng ﬁ%h }amoxewpﬁﬁﬁﬁr@bly 6 to 22, especially preferably 8 to S
22 most preferably 10 to 18 carbon atons. .Among the
-'15‘-hydrocarbon groups,. straight 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) contalnlng 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( )
.ahd 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 involved 1n



I'??Oj[(C2H40)r/, (ft80 sl x (6 5-in the formula, .R7 represents a hydrogen:
atomor a hydrocarbon group containing 1 to 3'0 carbon atonms, Roo -
.represents an oxyal kyl ene group containing 3 to 18 carboﬂ1F€¥@WBZmﬁ and s
~each.represents the average nol ar nunber of addition and r and s
.preferably satisfy the relations 0.2 < 10 r/(r + s) <0.8and 2 <r + s <
300. 1n the general - formula (6), R7 isl®& hydrogen atomor a hydrocarbon -
group.. €&ontaining | :to 30 carbon at ons, preferably 2 to 30,.nore '

preferably t i nnre fera ecizal | referably 8
to 22,. nDsFﬂﬁrgP%9§6%§’ld d°1 Te §rr8§r%8ﬁtagiﬁk é{fhéxhgﬂﬁocarbon- L
_groups, st Qéh@lﬂﬂalorforbméﬁcl‘(éd é)lekjolouanld ta:l Iae:ny;lx;gartmqp&rw ®lpad Weularly =

”'preferred e puniper rLhon at | K Iene group R80 is.
adequatel y 3 to 1gJB%pPg’ gﬁa‘;‘gf& 2 %1%'?% fTor e&a(i@@feﬁ o 4. Further,

t he nnletycpnFGZHAUP ﬁ/OGRg@FescaEbOZOa@@n@nseﬂsoéxampémyebﬁybeuh group(s)
~and an ©Xxyakkyhepeenar %J%(l o ticularly
preferably ? %n@%x§e hyl eﬁgagﬁgﬁgfgbﬂgn Eaﬁ)ox qﬁﬁgien ggiﬁﬁﬁﬁ?on d
contalnlng od Lo¥ipgh spegies nﬁ@ﬁ beﬁera@wy Wy lognd-wgr oup(s) -
and an oxyakkmbe9€o¢rQh@@sha§5b@Oﬂ%@unbagban@@IQ-carbon atons In this

' case, the noi ety éCi y) E g gé i has a formresulting fromaddition -
" of two mor e APRYVERBYEL d&8FdRPLY) ORNPERE Y rESe RAdUShEC derdatidon, - t he -

rode . of ad@rpmomoubth51axpalHthdelgraupehbastmbdhﬂﬂnmﬁﬁuJ&kﬂgxfrom '

addi tigp of 0 .6 I oxi de speci es sel ected from anmong o
-.et hyl'ene ox agﬂenpéggg eng%9%%3§¥lggﬁﬁpgﬁe S5 a& S styrene. oxi de and the Ilke‘

may be any(BplﬁhéxwaﬁéﬁﬁﬁaédppﬂwmOxwpﬁopyéedete@@poam alternating
addi ti-on, f(961ymék§8§§ylleﬁec%§§§rl""@%h@étsv\@u%?? N éﬁ%rt%?l%néo%ﬁgc%q more

‘ oxyalkylenﬁ g % i ecies _are involve preferred .

 that the grBHpYR76LRPR/t Relyenypihyiensupaeyl( @)th@e“ bmﬁdfompmpm&mehyl ene

‘bl ock mhlcbutyltuthebe bem@dxyb@hgleh@cboqﬁogyﬁg y@ﬂ%4@ugﬁ%§yﬂyyyy ning 3
oxyal Kyl ene anti foam ng agent,

' ?hepgrﬁ%i %gﬁggzt?%ﬁeaxyAgthﬁggkﬁigggﬁiu giege. éﬁ@ucﬁﬁegér&ﬂ?db§1@§Ed S|ngly"
or two ar hbgeecfaﬂhehpmaycbataiadngcmzbtbedMycarbon 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
_pdlyoxyethylehelaurylamine.

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



" ABA’bI ock type ones such as polyoxyet hylene- 10

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

- pol yoxyet hyl ene- pol . yoxypr opyl ene -and pol yoxyet hyl ene- . 11 February 2005

polyoxybutylene'--polyoxyethyrene; pol yoxyet hyl ene-. pol yoxypr opyl ene

adducts derived fromstrai ght or branched. alkyl or other alcohols

ccontaining 1 to 30 carbon atons. 15 As xhe. above al cohol's, there may be

ment i oned ‘unsat urat ed alcohols such as. all.yl alcohol; nethallyl

al cohol , BE-neth§ g Euten | -0 3- et hy I-2--buten--|-o| and

. 2--met hyl - FBERGE Alby gne EBFaFaﬁ@an@ ﬁgﬁaiﬂﬁc (BrdohsFErSEERtaY, beGhanm
.pentanol ; .beaeobenbﬁaflythﬁiﬂﬁDHm5)”Mffbs'tlvibsaoréb@@@@htéﬂdbﬁt eapyl al cohol

. aronatlf fh8898 S chh é al cohol ; and so fort
Pol yoxyet hyT&rie-  pal yoxypf p§?£ﬂ% ddféts derived fromstrai.ght or branched
al kyl - al cohols containing 8 to 22 carbon atons and straight or branched

hi gher al coho ,Qd 1 8 $ jon 25 a%Qﬂp are preferred anong
these.'For.thEFCg JEEQ§§?LM24#§‘§QS ﬂ1ng agent’ (B-1) to have high
- anti foam ng capacity, prevent the increase in the anount of air entrai ned.

with the pigl epgedotini®aof kake@&lé%eo t%vée P@yc?fcﬂ@%?tétgﬁvoé r cement

conposi tions and_have a certain icity a?a|nst ‘water
at 20C, i t"Y4rPRpEPPANTTPHRL CPREa DR huﬁﬁeﬁooﬁaabﬁhtﬂbﬁméf BI&yl ene

oxi des andrepeesahusSah a@gask?@eﬁ@pﬁeaﬁpabshxa@ﬁhﬁgc@dtobﬁh“@§9b589”‘ For
t hi s purpos - relation O 0.8 be

6@ B&eferred that.t
satisfied. *VW&R rf +5383¢h EﬁeﬁﬁﬁgnBSSth?héngﬁgétmﬁéaénnﬁwpaFk9fene
anti f oani n@ddiLtFebraladyrZQﬂa leﬁgééf:réﬁegrsaSESny\ﬁﬁéhféﬁ_étiOﬁ%‘, Esz Jéless :
than Qg2 nt gfgair entrained_ipcreases as the time of kneading is
prologged %a?fhgn%roéugf o%ﬁ%fgcénen% Q égﬁfloﬁg Hhe SRRt o decreases
in the strEpgrnlaf (6emeﬁt J(ﬂ)rﬁpd&fdlmn’m amealpraflwcabcbqerbdste gehat i on 0.3
<rl(r o+ Séoﬁtglﬂlﬁé‘oylgo be. é@fbéﬁlsgomstlgke@ gp1r 8’ ebabby fode <1/ (1
+s) <0.7. Prefer the val'ue_ (r at |s ' es t e Felation .2 < (r+
"s)- < 300. Riehefsb Ys? t% %Oorste%% meHe ﬁﬁﬁﬁﬁ?abiYaﬁrt@nEEalned i ncreases

as the ti n%pécksmieﬁﬁlﬁgefér@lﬁpigoﬂlgﬁg pp, ﬂLQsthﬁr@fegaﬁiyoﬂootocﬁﬁﬁm

: ; tIOI’]S
comosisti O b3l 0e! " AEHEH nddbd IS A, ST SETEG, Corposi ti ons:

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 8 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 reSulting from addition:of'two Or more .
,39 alkylene oxide spec1es selected from among ethylene ex1de,
Vpropylene oxide, butylene ox1de, styrene oxide and the llke
may be any of the ‘random addltlon,lblock addltlon,'or

alternatlng addition, for instance. In cases where_two or



ol 30070r greater, ‘the effect as an antifoahing agent decreases. More

" atons. The'§

. preferably, the relation 5 < (r + s) < 200 should be satisfied, still nore
_preferably 5 <.(r + s) < 15 100, further nore.preferably1bFebrgdry 2005) < 50,
particularly preferably 5 < (r + s) <.40, nost preferably '10 < (r + s) <
40.. Further, for the oxyal kyl ene antifoanmi ng agent (B-1). to have high

. antlfoanlng capaC|ty prevent the increase in 20 the ampunt of air
-entrained with the prolonged tine of kneading in the production of cement
conp05|t|ons .and have a certain level.of hydrophilicity against water at -
20C, - i BOpPePE¥RAHYIRAE gﬁ@UEréQQCPﬁslﬁrehengeheedl1hotha|ad@5tlomr R7

. in the genetali s prEvbarkd) taapt p3R7&ar referably
"4 to 30, Stlk zﬁgéngrgferably gh?o%r%g ﬁogt EW a@%ﬁgg?lnggém%%rbon"-;
etFe

Fﬂeaﬂy8¥B€5PBéﬁn@rBé@ckswbiéheﬂabtyranbalh@ﬁyd group :
_or a straugbtaoblbeanchedxghkxylgﬁ@ugrohﬁst86n95§ﬁ5h96305rtﬁ8r9resent :

‘i nventi th above 30 tifoamn a B) preferably conprises an “
‘oxyal kyl ene §n |f%3]i°f?ngafgsge(?ﬁa“(%{]% cﬁg ‘?’é}"a”fwlﬁé BHO PR BRAT it ai ni ng
| to 30 campentat bherecamawl kyl mentbxhda chai foltewpagedpetiap, oxyat hyl ene
3°1RLe) a8eedn EYTLEVLEOR SOLGVRIS) EOB: B hBPn o bor R B TCR SLER, fone

at |east one 3 rogen at om.| d8Fkyl ene
11 Februar?OQbGBeQQYOX|de chain satisfying the relations 0.2 < u/(u + V)

<. 0.8 and 2 < (UABAVI)aldc}@gQ;(%éoé{hé@dsﬁ@ﬁta%' %§1§8§%§?§gi efjber of addition’

. of .ethyl ene 8XIde and v i e nol ar_nunbe al kyl ene oxi de
cont ait® ngP% SPXMBF%PE%?%%npglé?éﬁﬁtth@naboP@lBﬁyﬁpk9pﬁh§nant|foanlng

~agent” (B—2@0l?oﬁpethﬁnéméepﬁlp@x@ﬁsasybaﬁénsndlaolpsxgetsﬁy%ﬁé thergof ha- _
yl ene oxide c a|n:.

hydrocarbonO rguib ? ai ni n arb at ons, ~an
conposed of “an"oxy e %@?%%epgt%%ﬁ¥§5hi eaRg BAl¥Ryuekhyiare™ |
group(s)’ cpmlupnypgoﬁylonQBaddmbbs aebﬂvedandoﬁtsteasghan@rnbréﬁgﬁaiatOm

~ with d t 0,2 < ul(u.+v)
Ul g BB O coRORL SRR DS 6L BHHBOR Befeion o V)
et hyl éife OX|de el %h¢sah¢¥ﬁr@ﬂ%@h®bmbeth©ieaﬂdwtbenmemtlenedIS alkylene |

_.0X|de Cont@m@aﬂ@r§te@raﬁ@6ﬁb2§rQ@@h 25 08%1y1 talSonol, methallyl
: : .alcohol 3-methyl-3-buten-1- -ol, 3-methyl-2- buten-1- ol and
't 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

'e30 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



charact eri zed by having a nltrogen atom(s)"i n the mol ecul ar;  and the. -
,nltrogen atom may -be-neutralized with an acidic. substance, for exanple an
i nor:gani c acid. such as hydrochloric acid,sulfuric aci d!orebniatyd085 aci d, or
an' .20 organic. acid such as acetic acid,-'propi onic acid for (neth)
~acrylic acid. In blending the water-soluble polyner (A) such as a

pol ycar boxyl i ¢ acid water-sol uble poly# wth the nitrogen-containing:
‘oxyal kyl ene antifoanm ng agent (B-2), the polycarboxylic acid water-soluble -

- polymer may ber 25.r.i0.2 f H@ﬂ.n |ch |1, ?Oboxyhgg{gﬁﬁi ereof are.

- neutralized®w th a nonoval en or a . ‘
. dival ent nEtensueh aercemtr@medromoeasae uas ntne E’rméeoﬂbkayeadﬂm\@ver t he

polycarboxyé' r@g@ﬁbe@eiﬁrt p&&uge%éﬂﬁé¥léegé nggm%gugFiorn1haV|ng 30

unneutral i free car boxy oups er- e p%‘l ycar boxylic
aci d polym ?aw nBOféeeree%exw tlye oubsengthl efdedment hcompositions.

" nitrogen- m@lw@ﬂe@a}mﬂ;kyteeere:@@ﬂéeam B0 ageni LB- ?)‘é éh@ gﬂﬁ@lgar boxyl.

“groups in the ar box aci d pol yner "are Rettral T7e
nitrogen ar %/ ‘8 y%JHé]r PRk T ¢ barityY afed®. ‘GB‘-’é}rtb §)1 Febrlary

2005: 23 fEnrenfexrzﬁaljz,, wherebyus her sol ypi sitysFhevatRE +aPLEVEL And (f he

" storage stabj I| Y3 aqgiequs di n1so|ut|o s of 't resultl bIend of
t he oxyalk@]%nezan |Togﬁ%ng gght (BD)? ‘ﬁhﬁ- 'yégﬁb &lr '

wat er - sol. Ut er piglgdreindeeases yeryhd good. ofukmeedmgelsvmemcbﬂm;@d rasul ti ng
bl end 1ips adged, t S uch as, mprtar or concrete, an
exchange . rgéé??%ﬂzgggﬁfg et%ﬁgnéégg?%ﬁgl%%%'l|%%gt%9|%%sg%%%%ﬁ??%g in

. cenment and‘%. H@%rﬁﬁ#%%@%menmmﬂmm@tl fitbeemi nigr agenit liss rel eased

to express3gd Snﬁﬂjﬂéél?é& ngthéoef)fé’@@rééea% BYGRL QXY ene -anti f.oan ng
agent -(B-2 t here be nentioned antif oa?né?\l%a elnti Ega‘%&r&esent ed by - the '

“fol | owing. Cf?%eraa?esfnr & ProtepilaeGheoels 1(OI3¥24’@O)<\/1]1?X1F 5 )R&s 206H2
CH20) u2/ (fRu0kR]bex XBatis AT, |§EOHHQR8e A9reZe 2 13/ € R 0BF X3R ia the

‘ forrru d R28 are t r dlfferent 15 and each represe-nts”
~an oxyal k%ﬁe gr oup Y ot al rpﬁ%p%r?ﬁfﬁg < 50, particularly” = -
. L preferably 5 « (r + s5) < 40 most preferably 10 < (r + 5} < _
. 40.. | S | S
' Further, for the oxyalkylene antlfoamlng agent (B 1)
to have high antlfoamlng capac1ty, 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, it
1s preferred that the group R® in the general formula (5) 7
_ 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
n'group(s)'contalnlng 3 to 18 carbon atoms and at'least one
35 nitrogen atom'in.the molecular thereof, with said'alkylene



darboh atons R25, R27 and R29 are the same or drfferent and each
represents a hydrogen atom or a hydrocarbon group containing 1 to 30

~ carbon atons, ul, u2 and u3 each represents the aver age1nedbamryember of

~addition of ethylene‘ 20 - oxi de, vl, v2 and v3 each represents the average
-molar  nunber of addition of an,alkylene oxi de containing 3 or nore carbon
atonms, provided that the relations u =28 + u2 + u3, v =vl. + v2 + v3,
~0.2'<ul (u+ v) < 0.8 and 2 < (u + v). <300 are SatISerd 'x1, x2 and x3
eachis 0 or .1 and at 25 | east one of xl, x2 and x3 is 1. In _the above
general foP¥iifig £Rayn smptsfyipg7thadrabatapes Pha Samé (or+dvfferend and

each represaats a (hydregea abonpreﬁlée&yQHQEaﬁbQQ EﬁeuﬂoﬁgPtﬂbﬂbgﬂ 1 to 30
I ranc al kyl 30

carbon ato ﬁhg hg carg roup,includes straight or

gr oups congg AfH§tEo 0°80SERYbS a?%h%e %%ﬁz%neSth@ n9lEsppuabyr 2005 24

© cont ai ni ngaddbtribhco@r alRgl1enat akNH8JcOdnt8ivdnganber ALeEBcarBYgh as
phenyl alggé enyI phenyl al kyl, (al kyl) phenyl substituted phenyl, and

naphthil enyl groups containing 2 to 30 carbon atons; and aIkynyI

groups cont ai ni n§he &boge oxgabbmlemonSntM%@mmxhg xgent KB-ZB 14, a8

‘hydrogen aéﬁﬂlféﬁmgﬁﬁﬁgﬁéﬁg ﬂgpgg% eﬂof%tufar égﬁ% aba strarght

or branched al ky t or ed al' keny ranched-
al kyny! grBﬁﬁreeﬁraPnrﬁgoqthOQaner@onlat@nao casbpnehtomed, anstrarght or

~branched akkyyiesbr 8kght 8haiA0cbradEbe §'§E”M£¥8Eh§léﬁ 9Btooh &sPra”Ched

al kynyl grou contarnrng 4 to.30 carbon atons | err ~and a
strai gift ofYpPanehEalayksre g??%?@ﬁl %@nE@bﬂEH@d3aFRehglC@rbOStaEP@ﬁt or

bragghed gamnat yeasp ?g@tﬁlﬁr@@eﬁ a@oxafz wr_:eﬁbealet 8% 1@ﬁéeo££§ée[1 ably 8
to car s e n ese, -straight |
branchegg f?ky?tﬁ?gﬁbgg %% prgf gﬂ @uétﬁbPe(ﬁngﬁh0< Robo2Rfd28280
are oxyalk9|é@e+gvbuﬁs3@©nwhenen@ Betthéﬁhohabonumbeﬂsof @ﬁ@iéi@blyf3 to 8
carbon at oggy, r Yy 3; L0 h ption
vIBLE 8£§&§ ahh Y Locde ﬁ@l ﬁ&ﬁ of gdgp 1P %EGgggnd =

1,of the ox ethylene group (s). and oxy a e groups
"R260 n|y bel bhjehe @ﬁedeaﬁ@reﬁaa@umm%rpr Ibfboekcedldonrohom altterimat i ng.

addition, émarheséanced by ﬁéﬁﬁﬁg“@eﬁftr@ﬁeﬂraﬂ@ﬁ?s)O¥Ma£K¥|ﬁgfe8ﬁPHPs are
: InVO|Ved In éh@hgdgi £88en'§téﬁ may be neutrallzed with an ac1d1c | '
' 'substance, for example an 1norgan1c acid. such as -
‘ hydrochlorlc ac1d, 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 containing oxyalkylene ,T
antlfoamlng agent (B-2), the free carboxyl groups in the |
- polycarboxylic acid polymer are neutralized with rhe
- 35 hitrogeo atom in the oxyalkylene antifoaming agent,(B—Z) to .



" preflefred that the group 'R25, R2' or R29- in the general 25 fornula (11) be "
. bound to an oxyethyl ene group block which' in turn be bound to a bl ock of
‘oxyal kyl ene- groups containi-ng 3 or nore. carbon atons. | A1 F&RuPL008 general
formula (11), the average nolar nunber u of addition of oxyethyl ene groups
~and the nolar 30 nunber v of addition of oxyal kyl ene groups containing 3"
.to0 18 carbon atons preferably satisfy tdw relations 0.2 <-u/(u + v) < 0. 8
and 2 < (u + v) < 300, nore preferably 5 < (u + v) < 200, still nore
preferably 5 < (u +.v) < 150, further preferably 5 < (u + v) < 100, stil
further prE?EWaBI§ai§r<wésr%hY+tb? g08abipatyi tul watyr pimproubliyadd < (u +

V) <.50.' theFebouagy ae%lzaﬁthafpaarr@rsasOﬂeaiuﬁrhsojr@t%nélug?e he of .
addition of Lgileng oxi.de_relative'to éB v) .of
addi tion of “8kytBHe LRI de’f prRF ePRbp Yk ¥heRef pREL fPRUING| AgeR (B22k U/ (U +

v) < 0..8, andrpobye&ebabyylﬁ 8c¥d Uk§tler- éoYﬁbfeo?leﬁér|ﬁe@@&@spﬁgfﬁrab'y
0. 35 <5ﬂ( eci f es are et hyl ene oxide and

dV)Fdxgc7 Preé‘erred
C3-1e al kyfene’ oxi e Additts dHISN ed i gt it % 35 rddedh & $trai ght
or branched@eméRy| cgrpapitiomn ai smaoly astMOﬁﬂacaobooo@&o@Eepraﬁesﬁ@m@mgeaﬂlnes

havi ng t“”r@ﬂé@ioﬁrocég di ﬁééwégﬁ(gék¥$n9r$8§1fPE&'%%;}ggg o%ﬁnrﬁgng

- (di) et hyl am ne, | .am ne opy
(d|)pentylaﬁ1ﬁ%meTH|?ﬁ@xéh%n@@@@f?@m}hep@geahlneherewy)bheylanlne

(di ) nonyi maﬂfoéﬂiﬂgeﬁgéﬁfn I‘@reigaééi@d@SWe?%}Q?%ei?ééé 995&%11&“ ne.

(dr)p t adecyl a (dr hexadecyl am ne am ne, '
(dr)o?t de%%%?ﬁ'nkes PeHA L e earﬁrﬂ'(loﬁcaarned@yramrrte (Bn%at,ures of
primary atheaes M@ylm@ meﬁtiénéﬂﬂaﬁwlﬁoﬁmfﬁéda@eﬁﬂé ﬁ%ﬁ&%&@@@é@lﬁ¢n9 1to

30 carbon @ﬁgg§ L, g%éggé%%ﬁ@in al k gfﬁrespecres for exanple coconut

oil fatty aci eri v ic acid-derived primary
am nes, soybean oil fatty acid derlved primary am nes, beef tallow fatty

aci d- derrved[(@fhaﬂigjnﬁy@égo haqg@ned beef taIIOM/fatty aci d-derived-
_primary anlnig nlxtures of secondary am nes - havi ng strarght or branched

al kyl groups 6 n_2%mat ons but fferrng in alkyl .
group specres ?anﬁi é%%oﬁg? atty acid- & ved secondary '

_ am _nes oI ei E(CH2CH2O)uﬂ/(R SO)vﬁ] ____Rzg

~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 hydrogen atom or'a hydrocarbon 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 hydrocarbon group containing 1 to 30 carbon atoms,
The hYdrocarbon group includeS'Straight or branched alkji'

30 groups_containing 1 to 30 carbon atoms; benzene ring-



.-

aci'd*derived secondary am nes, soybean oil fatty acid derived secondary -
ami nes, beef tallow fatty acid-derived secondary ami nes and hardened beef
.tallow fatty acid 30 derived secondary amines; prinary. Or1Sghed2gog am nes .
havi ng a benzene ring-containing aromatic group(s) containing 6 to 30 3
~carbon atons, such as phenyl, al kyl phenyl, phenylal kyl, - .
(al kyl )Yphenyl -substituted phenyl, naphthyl and the like, or an al keny
group containing 2 to. 35 30 carbon-atons or an al kynyl group contalnlng 2
to 30 11 February 2005 26 carbon atons; or- amines derived from : _
polyoxyalk?P@ﬁélngpycéremﬁévcngrauhﬁdﬁooaabomngr6upocaﬁtaanbog dtomws 30

. carbon atogﬁchaasoﬁMéth|eH?kgiﬁﬁeﬁgonvgﬂeﬁglg%¥9hkykﬁmﬁye ﬁ# ?%ydroxyl»o

containing 3 to, 18 carbon atons rsi
group -t o afidPakihEt§RoBPEnES, ménﬁ B3PhKNNés dékPuEd tFonppobyoksidhkydene

glycol s hagi bg a0 bydresanbens; géﬁapaeﬁphgnngﬂeuésteoégagﬁiﬁgnzak8”§@ an .

‘oxyet hyl ene ou and gn- oxyal kyl ene group(s) containin 18 carbon °
'at)(;ms )tgéy cSﬁg%PEPéﬁ&HF t HEN§RLr a‘*y Iﬂ/}ar’g%y%sp(bz o%phlt"@)f%‘if?fgrﬁw group.  As

conpounds paefagradhymlongatbem grmml cont aknidwg A3 19 80 &%thﬁ{@%‘ an

t hyl | 0 t
* carbon’atoge PEHRRELAORSKAT, SERYTRE, BPRPRESERE A IRBRE NP s lEn e b,
which i5 seFveraschpé ebBVBbeyabkplenetamnnhgamlng ageatrbBn. 2fomst here - .
Y 0° aeribopeaeetbuhong oxqeokP 0B ALLXLANG OXIde, 2PdUELRedSE ved Trom

-~ am de .am nes obt ai ned t1on .condensa
.polyaﬂﬁyleﬁEBBF9§ﬁ1ﬁé%enghcﬁra§tré@ﬁ?teﬁ@dbéﬁﬁﬂbedpaébyhﬁhedranpne

di. ethy|en©bﬁtéﬂhﬂﬁg EOt&rBetbxkﬁaﬁt§E6ﬁ§1B§,m9k€r99¥k@9§&&'a a€a and’
tetrapropyl fattgﬂaC|ds such as acetjic ropionic -

acid, .. buty PgﬁﬁdOKCBF%PFEchFHk au?FEalaEFdorspéanﬁbeécaakeev ief acid,-
coconut 0|Stdeighedofabrancnedd51k§ﬁybegﬂodprbMﬁdaiﬂihM actdszobeef

EeTee S L AR LY ol N g 120
obt ai i#é&d b?tihltMQIEchgﬁearedn dﬁmqngckheSEmrﬁﬁrafghﬁtormpﬁanmﬁudehydrat|on
condensati gnkpl gPohya! kyk eppasly2hNeSau S &% E bR ATLAC r2

- are oxyalkylene groups contalnlng 3 to 18 carbon atoms,
ﬂpreferably 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.



”_derlved from rocar
.po|ya|kyleﬁépe¢§aﬁiﬁeso§u@hkaéenetﬁyL@ﬁ@dpaﬁfﬁeabbyopyteaédeanthe

ethyl erffe o%i Hk-€3Y 1§'aﬁk9ﬂén@06§|Héegﬁaﬁéig
-ponaIkyleneln1nBﬁeféﬂﬁéda§pe@@fY@t@Xaﬁﬁﬁe§1ﬂﬂe abgly Deh¥ 6 LDy engd i ne,

.. which is ophtain |za 5 of. al kyl enei m nes -such, as o
o bl onei nehe® dlpheats| REd e a0 Tt oGt Mo m K aE o de
- adduct s dehaviédgfaost€aigBe. ohyﬂranahednalbyla@kyhpgcouﬁamnﬂnﬁledto '

“pol yneri zat | on

R and an oxy? %aene grou containing 3

v 30’propylenedianfne,‘diethylenetrianine, triethylenetetranine,

di' propyl enetri am ne and tetrapropyl enepentam ne, with fatty .acids, such as
acetic acid, propionic acid, butyric acid, . valeric aCId11h@HﬁWQO&§Id

stearic acid, oleic acid, coconut 0|I-der|ved fatty acids, soybean-derived
- fatty 35 acids, beef taIIOMFderlved fatty acid and hardened beef 11

February .2005 27 tall ow derived fatty qg;ds Cl1- 30 hydrocarbon group- or
.al kyl group-nodified ethylene oxide-C3-18 al kyl ene oxi de adducts derived
from pol yal kyl enepol yam nes such as et hyl enedi am ne, propyl enedi am ne,

'd|ethyleneTheanrneerttoneoﬁytbaemeﬁaannumbedlpropyhédetmoanoﬁe and

" tetrapropyben pepkagiige eLIALeOe 0l Ofis Polli apbylengupybde addypts

on or a I catl ons

di et hyl eneteianisg, 019 kru?uhyheeﬁt@tbaﬁlnaorglBE@E&ksﬂfgrbaﬁ1Qeuﬁn |
tetrapropylenepentanlne 30 hydrocar bon 8rou - or al groug nDdIfled_‘

dé?lﬁeﬁ/ﬁﬂoh1v

pO'YEthy'e@@'HégﬁonOétPHEyBEOBXESHSE%}”SmEﬁ%B fLiyely.qbtaiped by

enel m nes suc enel ne an
propyﬂéhe|ﬂ#ﬁéer€nt3e kydr scapboargebes, eucalayl (didupthyheuiheed of

afr nes obt@@ﬂﬁ@tmppgapﬁeyeqayb598p9h¥ﬁ9£é  hayl Ba:anapxyet hyl ene group(s)

on atoms by conversions
?%%9Pfgﬂéﬁb§e¥5léﬁiﬂﬁrgﬂéﬁbgepﬁﬁéamheek|ke 25 In the
practice otdihecpyeaamhe;nvemyh@ﬂylamlhé P@§$ﬁbb?léﬁlﬁ¥pth65|ze

nﬁy

of- the

| tur at h t f th .
Unsat ur ot o TPRRECS IRYLIO 30 ) LRI A Pr SREEL ] €3 byt h%%éc%%?ﬂaae?iﬁ.ch
RO isi® hyddbgbexaﬂeuyaamlﬁeps(dm)heptaﬂkbymamnheae(aﬂ oxyatikyleamrine,

fgg;:fgﬁgln agga%aﬁégyzngLetQﬁdg?gg f£o£9igﬁkﬂe,(aikthPeahb%hp%E¥a9§ R?5

ogen ato
‘amlnes hav1ng a stralght 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;
'fprlmary amlnes, 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, pfimary'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



~ an unsaturated carboxylic-acid such as (nmeth)acrylic acid or maleic acid.

~ By copol yneri zi ng these unsaturated . npnonmers having antifoam ng. properties
“with a nononer 35 providing a constituent unit repr esent ededpyuahjmmogener al-
.11 February 2005 28 formula (7) or general fornula (8) given . later.

herein or a nononer providing a constituent unit. represented by the

. general fornula (9) or general formula fgl0) given later herein, it is
“possible to incorporate the antifoamng 5 constituents in the polyner'
‘skel eton. Such polyners constitute a further aspect of the present
‘invention. CAIbenEatomdﬂlGtuamlﬁ@ﬂDdEBiﬂgdan6MEPo$9bM?hEkaéMﬁEr (A and

wat h bl

ohl or i de- oot a hrn SiTuons har ShRBR Lo el o CbeE e dnbvbS cifent
adm xture c@rbcanﬁtemﬂetahlghEethhhﬂnéog&oop(Sheahdaanhexghlkpraenable by
causi ng angagugeus EBALETiAglYLLON BT LPE.ADOYEnGeHBNELAYILLI dheokO foam

percentage f oam hei ght appear ance bomi Ut &8 after Causing t '
caIC|uﬁichFhﬁlHér@éﬂ@élhYﬁQOéﬁhe@H@uﬁeﬁpuﬁﬂs@mmﬂpogreﬂptheS wslabave cement

admi xture ERiheamykeitel Fess ﬁ@ﬁgo§9€(‘lk§leﬁeog§!y99ﬂ@t halrifg2a0% by wei ght
aqueous neggan1solut|on of th ove cenent m xture' is not. |ower than

5C, and a 586erPYRoBrQuRaFeR bt RaRBohate. 381 GRFYOpr 8paRed By adding an
‘agueous: nedxyetﬁgtaheogroﬁqup eﬁ@venceﬂyatkgmehétgkeupwszoceﬁtenumhg :
car bonat e gngoa ust i gg tent of sal geg% g ﬁ #o 0.2%Db

wei ght relatrve to“g8aPtiu a?%nvﬁﬁﬁl?ﬂe &n 85P183 ¥ eay onate
to 70%by Geoghttosann@mlnureroupn 1, 000 nPas can produce the effects of

Lhe | present InVept ofodid SHEPLEETE M AANLXLHE 8L50s Eoneanstituies a

“further aspect o resent. 1 nve overcenent-
- admi xture, t@hal eaebentﬁbﬂmef @he0$ﬁ9hhheﬁghtgebu§|ﬁébﬁedb§ncau5|ng t he

.Ca|C|U”1Chb99hQEy§@ﬁé Bbﬁﬁ(§ﬂU§8H§aﬂﬁ§h§”BSQBUEBOBaQththoﬁQOYﬁ gggeNt
adm xture to: lB ive to,the foam hei ght" 30 .oht ai nabl e by cau5|ng the

- aqueous” néﬂ?tﬁ?g ﬁEt? ?nFﬁenl%%OP@oc%ﬁeﬁ?rﬁdBFFF9€9903F8§ﬁT|@ tekerred
to as:Efoaseggeladexhé"abovéeoﬁyazeplege eﬁti@aammﬁggagedtsaapearance S

T on”SFRERE Y08 LAERE T AR DGRBS S AR R O
adducts derlved from amide amlnes obtalned by dehydratlon
'*condensatlon of polyalkylenepolyamlnes, such as o
‘ethylenediamine, propylenedlamlne, dlethylenetrlamlne,

- 20 trlethylenetetramlne, dlpropylenetrlamlne and "’
tetrapropylenepentamlne, with fatty acids, such as acetlc'.
,ac1d proplonlc a01d butyric ac1d 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 dehydratien cohdensation of

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

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

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



! ._dlspeg_ on %ndfﬁyis not, nore than 800 nPas

35 "foam ng index.2", the cloud point of a 20% by weight 11 February 2005
29 aqueous nedi um sol ution of the above -cenment admi xture as "cloud point",
and the viscosity of a cal cium carbonate slurry pr epar ed1 Bsbratd208§. an
~aqueous nedi um sol ution of 'the above cenent " adm xture to cal ci um car bonat e
and adjusting the content of -said cement admixture to 0.2% by wei ght
relative to caIC|un1carbonate and the cantent of cal cium carbonate to 70%
by melght as "dispersion index". Wien the foaning index 1 and foani ng

i ndex e respective range. requirenments nentioned.above, the
cenent . ad E?ﬁ&%@ %6réﬁpgciﬁtgﬁya€%ﬁﬁblféimtgygﬁ@¢@6%®$n@r®ﬁbpe®r|es under

_alkali- ?ndlkmdrgfnupnmaﬁtfﬁeﬂtéth&ﬂ@n@qe%gw% @ﬁth§1k§PéHé'8ﬁl&@n?'t'0?5
in cenen iti such._as concr and its rf ormance characteristics
uni formy %ﬁ?ﬁ%% d%?iveé gfoplﬁgly 3ﬁleﬁepe Ja lB@?nFu§Qtﬁ§f|es t he above

15 r?nge &tbﬁﬂﬁaﬁdﬂaqmeeuspwepymeneddbmhm@md@d&thgl@hb@k?@ﬁlnghe ' .d "f
anti f oagri n se ven.durin rol onged period o

. ol gr@%@ﬁ?l@hhte@ LAY BE@%anbFEFF§E?E§g8aﬁ ﬁ 9 P

storage; ‘and uni form per ornanée e exhibited with the
| apse of t{REraPEGPYRERRDERLaMIBA/ t kéhitiieper sikader-Agax sbkybénesotite above

20 range, hh@u@d@l&b&&eeaaﬁrgﬁkél%gﬁﬁf& 88&PB§+téPP%l§%fn% in fluidity:

When t hese effgcts are produced 1.stic dm xture
becones -onBOHAYHAgE 1@Péa9mePéVa#Ea&enﬁeoéaaaenﬁy suAl ‘eapabl e of - stably

mai nt ai ni ngthheeasdianing, aptopyléﬁbﬁ@ﬁmﬂh@h05&e€h§9$h@9r§§mhﬂ@reases in
the a neading is prolonged in _

.produgﬁfon o;e%hxeﬁPegggﬁﬁgéptroﬂlpFﬁp¥ﬁ8n556&§mé€ﬁeﬁ?dadnlxture itis
-preferred, tebrapegpmpkeepehitmihe; aboye- hy&im&&xb&mmgmdugﬂ.Qgexai 0to-

70% - 30t 0 n 50.to 10 t he abo e cl 0|nt be
5. t% 80C anO? He ggggﬁ.ggé?g?éﬁ ?gggx “baiact %&ﬁ%@t Nbr e

preferably e%hﬁegbﬁvemfB@hvﬁékylﬁﬂexmlnes,08U0h56@bpbhgeﬁbgWenéﬂﬁﬂneg i ndex

2 is 60 tOanaoﬁ&ﬁyﬁb6p§PQH§1ﬁlﬁéde?th1bso§tgg? $C52D§°19§ %Pg¥§é$§ 2005

enelmines such as ethyleneimine and propylenelmlne,
ethylene ox1de C313 alkylene oxide adducts derlved from C;-
30 hydrocarbon— or alkyl group modified 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 ).
‘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
l which R? is a hydrogen atom and T is - -0~ or -NH- or those
30 oxyalkylene antlfeaming 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 eonetltuent unit represented by the general



* 30 préferably, the above above foaming index 2 is 10 to 50C and the than
- 500 nPas. -The conposition foamng index 1 is 0 to 40% the is 70 to 100%
‘the above cloud point above dispersion index is not nDra1gémﬁ£¢2mmove
cement admixture is not ‘particularly restricted provided that it conprises’
a water- soluble polynmer (A) and water and that the above foaning -index 1,
f oanmi.ng index 2, cloud point and di spers on index :fall within the: ‘
‘respective ranges speci fi ed above. For 10 exanpl e, it is preferred that .a -
.compound or, ner having antifoanmn operties be .used and that the
above- - ment g a ddhpBlndepayadndpsmu ﬁtlﬁgaﬁiﬁgnaééhﬁr(Bﬁreaang at hers,

_be used. Mbanmehepabeyalﬁqnaouaﬂstékuéﬁ@/ﬁhlﬁnkb£9egbﬁgeégﬁ tngB) Is. .
are-a cenent adm xtufe 15 satisfying all the

" used, it bséones e%8% 8 gg
four requi PEHENES BHoRedan8ve 95haTathEoskRdat 187 ohEepr dabar |nvent|onr
-can be ful hprpindutedis Ebeeebﬂedteﬁbﬁdbﬁﬁﬁrat@fthBeaﬁEQYSaﬁQHBOUHd (A :

" and/or ¢ an are the s t os ment i oned
~ hereina ov%bhggg#ﬁgnﬁglﬁémfﬁ ﬁgiﬁgﬁg %SHEFHEtaH@é RLEEEAbly  used as
_the. nethod§0§ﬁtﬁ§a§arﬁn@urhheabespetoanfnghenﬂeESént ﬁﬁaehngonndex 2 and -

e ot bnaeXa ééméﬂf gaﬁf gyg cgﬁbPRSERQSgra canSB hﬁg% aﬁgT%rthe

above-nenti oned net hod ol nt = neasur enen
cement 25 aahliPﬁrEaF§ruéEdwhhchléuf@ﬁmthelahtlﬁbaﬁnngbagehv ca@foagi ng

i ndex neasureﬂEBluﬁE&Her1Gé)con€@1ﬁ9H§0H§u€8QbUﬂbﬁ?hﬂt58 wk190 gr is
a cenen m xture adjusted to- a solid

prepared b hi n
conteneo XE%@a%g gﬁﬂ?ntn §mbﬁF95FoE9I§ﬁ§mvé§séPt ighgs thani A% de o
di anet er ocbf6’6hanfamd helbhtgbbtainQBlﬁTTbﬂzpéngﬁzhEOfan Ighaska: nlagks Ace 250

- (trad k d 99 f | ut fo
Vineol | (trackaki et obredceBale Vanlentiafitr B hboc SEEn PaEFERCEIS L ne

‘sanpl e : (c@ﬁeﬁ@a%dh$kghte@laappharancea§|mnnbéeaga@té%bbyun&nghtie 35(2) In
an: atnDSph@afcﬁum @hi@ﬂ?&éaEHﬁ§a9£188 aﬂgoés medium solution of the. o
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 calcrum chlorlde contalnlng
o aqueous medium solution of the above cement admlxture ae
35 “foamlng 1ndex 2%, the cloud point of a 20% by weight



" 11 February 200531 humidity of 60% a hononixer (product of Tokushu Ki ka
Kogyo; T. K -Auto Hormom xer (tradenark), stirrer portion: homom Xxer :
hi gh-vi scosity type) is disposed in the aqueous mnedium ﬂ(qiégma@rzopg epared:
" as nentioned above under (1) (for 5 the method of disposing,. see Fig. 1; .
t he honom xer is di sposed in. the center of Pack-Ace) .and the sol uti on is
stirred at 4,000 rpmfor 5 ninutes. (3jhg Thereafter, the rotationis

stopped and the solution is., allowed to stand. After 30 seconds, the:
hei ght .of the 10 foamlayer (foam height) is measured. The difference
bet ween t heqhewestmpdsini snloticheof odme galsevescahase adntetiaceasand t he

.'__._foaml I q“"dcfélfée%d)ﬂh?“?&g? Q]ésﬂ‘?fd% 53%5{}2 offog%féﬂuhﬁ Céf]% %gg 10 g of' i

cal ci um chl ori de {produtc agaku gyo, pur 90)
- wei ghed i nSH1pGY yR¥ Ryt edeby vedd by win rﬁtalmemmsndeddularreobutmn 65 rrh:ﬁnend a

~ hei ght of éﬁbv@“&éﬁ@ﬁ@ugdmfitafea@dacaf@f&mpggr%égateréﬂ&”@di%éaﬁéng 9.

portlon of the cenent addi'tive adjusted to a s cont ent o
wei ght 5 s Wt (et et aBidealidneerent agiiobusegto20.2%fby Veighby wei ght

agueous solata@nv@ftéf | 05061 (h ! ASEPBEkse DRQIUEE ObnYaRRS9r Kagpkilni s added
"~ (preparation- cal CJ]§ m chl orjde-contai pi ng ‘agueous: nedi um sol ution) .
s

(5) The sa%rlb‘?lo%é%ul:% et bt aa%ov‘él% EFL1eD) 1ndex” (3hele tharied
out, and theaioam hedekt i and heomal gy UMAED zhb@tislwc@néar@sp@ceweous

. d | Ih f.f f

el um solpign Legteesitet A0 The.d theencgin oamcalicss, o
The aB8ve Ef%ﬁﬁmtlgvﬁlhﬂeaxmlbahs bit £ adreid b @0ing ptd@éﬁ‘&ieé( d@derwhere X1 is
the foam hejaht; ( mdoﬁtz@#&%lc:@aﬂtcbﬂ@&lﬁfn QQ?QV %&1&9nt ai-ni-ng

© aqueous. nmedi um sol ution e cement adm Xt ur & Val ue obtained
“as ment i ongRiLwbbRR WP‘(‘%’PO%?\dHYlC@IEeW\eC@I@bWhei‘glh@ %W’@l apbtaneeetoi th

the aqueouemeﬂwr@épfamarﬂc@fcﬁa@a@@ﬁ%tlagnhfii%ﬁmwmm the val ue |
| obt ai ned as_ ment | gned abo% t%?z( %OudTheOla’ltovSeaglosafnllensg t|hnede‘_:1>§002ve vvhlch is
per cent age" 5L 10 FebtBary p S
15 range, a uniform aqueous medium solution can be obtalned
~ the antlfoamlng 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
VpOlnt 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.’ Stlll more



foan1he|ght dlsappearance 5 mnutes after cau5|ng the -calciumchloride
“cont ai ni ng aqueous medi um sol ution of the cenent admixture to foam:
(relative to the foam height after .30 seconds), can be1¢Btgudramd as ((X1
= X2)/ X1} X 100 where X1 is the val ue obt ai ned as nentioned above in (5)
and X2 is the foamheight (nm after. 5 mnutes following. 5 ninutes of
'stirring of the cal ¢i um chl ori de- cont ai 3 ng aqueous nedi um sol ution of . ‘the
cement admi'xture with the honmoni xer in- the above-nentioned procedure. (2 )
. (Dispersio g X measurenment nethod) (1) Cal ci um carbonate (150 g;

pr oduct opr?E? EﬁkathkoapeveNQOQE@GG(ﬂﬂd@éwﬁrRﬁ OspeciPRe theface area

12,000 . cnﬁbgvenaaampagtrﬁaexdeameteb %0850@b0reﬂe)ab§ve'e@%ﬁd‘ﬁoént
polypropyl Me?s % nS|de di amet er ‘of 65 nm and 5" hel ght of
92 mm[pro uc% Pa kan E ﬁE@V§5§lSP@F§d€ﬁaﬁﬁﬁFx G?)HVﬁt@PrF45 g)
cont ai ni ngthahe566nehRt -s. adnlxture is added to the

‘cal ci urg car bonat vessel at ~the cenment adm xture anpunts to
. 0.2 part by welgﬁhg %ﬁ$$%£9 g t% Egy?scﬁ?eﬂél6ﬂPleFrEaFE|ﬁﬂ¥ S
_car bonat e, P2RERERyarhg CeﬁEnLcaddlptuveded ﬂha%)by weight seel at wdeeto

‘,Ca|c|un1cagsgﬂﬁie poi§heIh?A§e§Hhth?9erca ﬁ'% §$gnaéggggurr%hls stirred

“manual |y for nlnute using a stainless s eeI Lblng a'
‘"hononi xer fﬁgﬁﬁuét PamékﬁshﬂdﬁﬁkarKééyed Poins KndAdiepkiosbonxéndapdel -

. (trade”arkfillthﬁtﬁhﬂrtuel§es§étti§g #hn5e20Q,ERTE QF - 3HF1 AUt 68,y (5) The
-nlxtur% after s%%rrl | Lowed to .stand in"a constant tenperature

vessel at 2HE¥ ’11Eot? Pﬁegﬁfﬁgg thakeac §PBPEHREaPBORAL ENSFUhRYiRG 20C. &
30 (6) LBIagtiﬁeambngephopﬁﬂtXea béedseaeaauonhae ehéeabede~a¥n&18h@ate of

tirri A 80 t f bonat | ;o
o epar g ccomRORaneR) il A Do Ee Rah b gt nk Ta g L G Ty R s b &
" dianet er 0#589- mithard Hhehaitghte afdnAtndm(B5 atfiqyf @dunit Dfodvbimeragericr ew
~ tube No. 8(&1raaeﬁaé&)]ltaagcéﬁes1éaE§bE§a§¥8§9?§ §3a§§é88;5&§1§E%§00 s -

nmeasur.ed u5|n£ % B-vi scomet er
(t r adéar k2 T EREY FRGsat bnihe 5@$ﬁgr%9FFF@me@§ﬁ mﬁdénonhé fbbVewing

~ condltlonsthéﬂeﬁﬁecpﬁ1of the présent invention can be fully produced
: 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



Using a No. 2 rotor until 500 nPas, (r):60. rpnrusrng a No. 5 3rotor from
500 to 2,000 nPas and (]3 60. rpmusing a No. 4 rotor from2,000 to 10;000

- nmPas]. The above- nenti oned wat er-sol ubl'e pol yner. (A) to bepeumgwmmoa t he

practice of the invention'is now described. The above water-sol ubl € pol yrer
has a sufficient 10 content of a hydrophilic - structural unlt to render the -
15 polyner wat er sol uble. The hydrophilgg structural unit includes
anionic, nonionic and cationic structural units, and.one .or two or nore
of these struct ural unlt speci es may be" contalned For the polymer, to

. serve - asauEEd ive . 6Oénent hinopersant (priddyartefodt allkyishas Kidtah of an
LS, o ioon o faln e DAY SN SIS 1L

necessary further tngﬁrher with a cationic ove ari oni c
group, theMONPRiE t@ihorréacorsaty@tarrp@r e iscatismeped g@r ft@m @oamodxs

phosphorlcmmﬁnmm éalwﬁibﬁo@ﬁépﬂﬁea a3 heGits A ARF N ildeG QQ! Q%R“ps
The poI %ﬁggy e qr nore of these aniionic groups and,

prefera I y, éi (9 SEPOS¢iGup 588 & Sesdenttihagl homer x et 1r$ecessary
further togielsrp@rseni tiln. &hsuldeonties ad @a&—g%[d@#p anBNe hROFAMG orORUP

.includes, e, | Kox I | ene glycol residues and al kyl
et her groups ﬁ%@ﬂn%t 7 O s %thygpg é? r'e-of these nonionic groups.

Pr ef er.abl y,{3ilt h&@eaﬁa@ébk@xyhporpabkybenesgBtopbedreadduheasoantcaﬁentlal
uni't and, nr@r I r ahl ha. okye ¢}
8 1IRLEr &8l Kol ﬁf@egokM EEXLﬁﬁ 9L &0 he%g}illt oRE ctB? oup

.alkoxygolyethylene gl ycol resid

i ncl ude$ fSFme%aﬁﬁFe(féﬁmnéelﬂhﬁdolanmaa@mm@dgroﬂbésdlfference

pol yal ky| enepaleyantne lbﬁ%h@ug%SLQQ@nr%%'@%%Sf@%&P%%gegtg
polyanldep$h%nlges or | enei mnes, or from-alkylen oxrde adduct's

of these Fﬁﬁeﬁnﬁay ﬁa\f«@a&nélarllﬁnpba@e iptesToge dni Eadedups. 35 -

‘ Preferablythetfbam hh&gh&Sldue of a. ponaIkerneponanlne 11 February 2005
34 or an alikylen id her eof _and/.qr the resi
polyanldepdﬁganlﬁegér EH Iﬁ I8ﬁ CORE g&d&gﬁ {REPELFL 9%e5é?§599 the

above b%roﬁﬁ@agﬁoﬁpgaoeupsrlty 8achs)griamwefi ghke wat er psalyphbgynehymer

solid, in aRsagRuURt t8f 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
calcrum 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



50.1to 13.0'nmg/ g, nore preferably 0.2 to 10.0 ng/g, still nore preferably

0.5to 5.0 ng/g, and the carboxyl group. should preferably satisfy this

range. Preferably, the nonionic group occurs, in the watleFelsahyanne

polymer, in an anount of 1 to 95% by weight, nore preferably 30 to 95@6by

10 weight, still more preferably 40 to-95% by wei.ght, and the .

© (al koxy) pol yal kyl ene gl ycol - resi due shod® d preferably. satlsfy this range

~ 'The cationic group preferably occurs in the mater-soluble pol ymer in-an
~amount of 15 The _iol. ecul ar ght of the:above
mater-solugPe %%hg dlggﬁgFaﬁgpFlcélE?PV%FESFf @Fe&aﬁﬁoﬁﬁdéaethat t he

....nol ecul ar-. Cﬁéﬂgnm ngmﬁﬂeocentatoanghaqu&nute&bdtumns@ﬂut@@ﬁeat dhsper si ng
ability bu S dth h e ht

ol coul ar GorShe ArIRrEUERe tho TP ek rer B8 B0 tpo theode R St aht: nECer
 pol-yet hyl eR€ gekgools) eqaamabentabaﬂ&steGPﬁb {Fxam-t Ke) VKewDalumoof cement

disper 5 ngwabKb! kY, sbhencnohalit -Byesad cageqmkequlan ﬂ%ﬁggbob% ?gﬁfab'y

w thin. the range.o O, nore pre Perab e range

of 10,000 £89366, ééoth%f?ﬁe BaﬁHB%yl ng) oaf ten l5hellm1ﬂ:es §oll&bWengoﬁyrrer

can -be neminuedslafthelrtthowEnﬁheaaaﬁbluﬁncﬁQB%QH% eeditdin gl ution of
t he polyner ﬁs adj ust.ed to Wis ubjected to potenfionetric

titration. goggr88%§ngﬁ888t188npgnt SaﬁeﬁgnEaP@HPéFédefWéﬁhtﬁheanount of -
NaCH requi hedoB@xert bnathevebavethenseonad ppbieahiren (ppi.nt from the first

InfleQ&jon(?%EBErF ﬁsuﬁaggnheggbggge oteﬁb ggetrlc tltratlon) (1) AO0.5-g

portion -of € po ﬁ i SS wat er. 35 (2) The pH of the
aqueous meditm serbeien oarbapapel yirkp di FebduatyofONStB5 Fsnealj usted to 2.

or bel ow ughggoa ﬁsl#%OQQMQQHaemQ¥g$OCQEQEhrlécég FaRH ko §3) 00

'Potentlonetrgf titration is carried out gueous’ sodlum E
hydroxi de SBI1Hi dMEa% RAFTIpke & dosier cl o&h duﬁemora%] dlS/aplﬁece(drql/rg)a of the

‘pol yner i spoaipubpyednef vepsthewarguRh @asm%&aaatéed E065aﬁﬁ'é{§daé the
:secoanrﬁhgg&hgnOPOth fr?pro ctlo% Teraoka Pack—Ace 250

(trademark)] : _ R .
| (2 . Water_(45Ag)“coutaining: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



inflettion point and the accurate wei ght of the polyner. First inflection
poi nt: The inflection point due to 10 neutralization of hydrochloric acid;
Second, inflection point: The inflection point due to neunmabhzgmbon of
the carboxyllc aci d. The polyethylene glycol content in the above water-
‘sol-ubl e .pol ymer.can be deternmined in the following manner. 15 (1) Using a
'standar d substance and pol yet hyl ene gl yaol, a standard curve (weight ratio-
~vs. ‘integrated area ratio from H NMVR spectronetry) is constructed. (2) The

polyner and,internal standard substance are wuniformy m xed and subjected
to H-NVR sPeefPBhelr§t 26 £3§sTheagRrgft UsEDTt e tyBe3B3vysppmepeak

_appearing gbrblectsafeTpegbt kKenkas that QEaHQﬁaBQb¥ethﬁ|ﬁ@ﬁsﬁk¥ﬁ@h
. calculated fromthe standard curve based on the area ratio - of

|ntegratedb$atﬁe§a6Fl?ﬁeou§ QndérQtBEnf@éé?wapﬁeapﬁdgtlaﬂsth@)éaherposlt|on
as that Ofukhﬂgpalyﬁth¥|QBQOQ'Mﬁ@ll 8boandat he CPQﬁk nxlﬂﬁmﬁﬁ%@@ﬂﬁ' '
;standa&f bst ance The5 Qog h 5 sol uble poég i's not-

particul ar yr?ggfrif]é?@d ﬁ t ﬂa?ﬂ § Y2 of eRbs @deﬁm“e UHNGeehii-t idng a

wat er - r eduEpPhgrcipami 2y08A tenmkhi 0¢0npbsr 5ions. _Pol ycarboxylic aC|d _
~pol yners havi ng ’@Hé@ﬂa!ﬁé%@nﬁléﬁ?@& woc 8pL QB!LﬁB gsggﬁefc @ NS, af

preferably used, however ycar boxyl'i can %e used
as an essen®fdl inchbiet Praghicefoh eﬁeheVdn§@ensaﬁtnawddesccabeed '

_pol ycarboxyl i ¢ arhd @@éveewaeeﬁeeelﬁhﬁeeﬁé99he9rh&etsfsﬁfeyeiaﬂtage“t 35-
Preferred as he abave 6 carbox li.c acid polyner is 11 February 2005 36 a

polycéfboxﬁ?? ehki Qt pd1 h¥e D?ﬁdl} h%P?H@tarapopyéﬁy§Pk9?@ﬁ@re§bér .
const i tuer@ohymer(wateepsesemed e thelfebh oM a0s gener@taf aimad a (7) ; R9u
RO G---G are the sane

- or dlfferent an% eacg% fe%%%t%n%8h§ﬂgo§@ﬁlﬁPoﬁ1g%racgﬁtﬁgluBFBﬁp the a

- RO groups e ome @anewor0d|m¢eee@f EhdseashruepueaenUBlt species may’
' be contalned, For the polymer to serve -as an excellent

"15_ cement dlspersant, 1t preferably has both of an anlonlc ‘
_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, 5111c1c 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‘ah (alkoxy)polyalkylene glycol

" residue as an essential unit and, more preferably, it. has a
- polyethylene glycol or alkoxypolyethylene glycol resrdue,_

30 ‘among them. The cationic group 1nc1udes, for example,

' amino, amido and lmlno groups, polyalkylenepolyamlne
resrdues, and resrdues 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



”_an'OXyalkerne group containing 2,to 18 carbon.atons, a represents
. thé, average. nol ar nunber of addition of. the 10 oxyal kyl ene group and isa
“nunber of - 2-t.o 300 and. R12 .represents a hydrogen atom 0§+ gphiel R08r bon

group containing 1 to 30 carbon atons, . and a carboxyllc aci d
constituent unit (11) .represented by the follomnng general formula (8);.
"RI3RL"4 . 1 1 4 ccc~ RgLOOM 15.iggthe formula, Rl and R4 are the

-'sane or different and each represents‘a hydrogen atom or a nethyl group
and ML represents ahydrogen atom a nonovalent netal, ‘a divalent netal,
anmmoni um oeraapr efllbpdted oxgaeiadaﬂtneth%@eéﬁs&nﬂﬂ@tethedres1Hbe albove

I boxyl i of b 2) h
e oxy i kg ap BORNERE b7, BanBh YERERE i G CaiBuBR: SRRSO A M
fol l owm ng gener aFreferaipla, (Ghe; abQVEebnmany02G®5uﬁ7oR¢5r3171h EaBL6
. A1BO(R190) g2 bR the &QEQPL§015%§E §%§gﬁ%g g%llﬁ'f&ﬁrgglgﬁgﬁnthgfsane or.

“and each reépresents a.hydrogen atom esents a
hydr oc& bofl- §r BApldeft BRAEnGNRr e oPEeEREBEAY Qt6n§0 ﬂﬁeomeIQO gt@&bs are

the. sanEm@fedpié@éeabl9nd sagh sr@paa$@nt%nantgéyagt%bagg %EBHB
contalnlng resents the_average nolar- nunber of .

addi tion. o?gong 8§9g?ﬁ§geﬁe56FBEEYaﬁ 185 Tanggnbefrofealb by gobhand R20
representshoarhyﬂcogeuuptoutﬁrsa bydraearherr-goouplt0pe0Riairni Ag int o 30

e ol Fou i B6ne af Fir Ak ofy 165 Lafier hotERl eblbinly o EPLERTLST BV
' 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. _ , |
p15 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
equrvalent 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



*

R21°R23 ---C--<- (10) X22 coon~2 in the formila, R2' and R22 are the sane
or different and 15 each represents a hydrogen atom -a nethyl group or

- -000N3 provided that R21 and R22 do not represent -OOONﬁfksmaybmapeously,

R23 represents a. hydrogen atom a nethyl .group or -CH2000M4; R21 and. R22
are ' the same or different and each represents a hydrogen atomor. a -
met hyl group when R23 20 is - CH2000M4, -3, MB and M4 each represents a-

‘hydrogen atom a nonoval ent metal,.a divalent netal, ammoniumor a.

pr ot onat ed organi c am ne. Thus, the above water-sol ubl e pol ynmer (A)
pr ef er abl yiscafprpsed tﬁeZaﬁevbeb©WyuaingylDclaﬁrdqpebyser (A--1) 25

~and/of thenghevenpokysasboaybbeuebd pol ymer (A 2). Such vater-sol uble

.'i'polyner (AOQT? be. conposed of "the above pol ycar boxylic acid pol yner (s)

al one or ur FRBFR R IO Lar 1 bpatige tenprrseednouhensene puf.l N

preferablyaquapusssSdﬂumpﬂkdﬁ@kb@éysbluaﬁbﬂ polyner as a main constituent.
The abqve tio car oxylic¢ acid polyners and (A-2) are.
charac?brrggg i]]fl%a ar %yyﬂh eAEhe™ B%vgg ﬁ%h??oﬁ@ﬂfgss@ﬁtFQP

const i t uenpoliines {5 epahtuhgtadi Fspmantemayofitt BEr NROME raqaOREH] tuent uni t

(V) derlvegrtiggrghethgbggggﬁd(f fﬂgﬁ C?2§88$%%m6rgﬁrﬁh?efThe e constituent

uni ts: each na% nprirse oné sing cies. 10 The
above pol y&Bf 6%9%?% E@iﬂtp@hynehe(ﬂsgwreaﬁ belgptodﬁCEUebpo¢gmeryner|zrng

~a _mononer conposkiion LRFPEEEHY dpelﬁenorﬁq{ewh% 1%, Gonsid tyent, uni t (1)

(e.g. the nononer, - (a) nentjone ate herern noner grvrng t he
constﬁﬁhenteEFFtl%¥?§l?% qf hh@rﬁﬁheﬁﬁrc(BFlﬁEntroned | ater 15 herein) Such

a nononer conposéddem ﬂleée%i@@rpofﬂﬂtmﬂhéilﬂﬂlgﬁﬁ¥oﬂﬂpﬂfhktdﬁe to

~constituent u monoper (e) nentioned |ater herern) In cases_
wher e’ eachne% ﬁ%%%%%%h?nuﬂftptb ;

nprFRe¥yhici Agie- species, it is sufficient
to use single nnEhempoEyEmhg$eﬁ@rggywmngc@@t@h€01ﬁ0ﬂﬁélaﬁ@ﬁé Watér-In cases

uher e eachs GoRSELtYFNmdP! Lok OB bEEE i N84 Ln "PAE SBETLEThg! MOnRE 01 E

‘ ITDI’IOITEI’ SpPEecClI es

15 1(1) 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 posrtlon 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 havrng 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 acrd polymer is



~giving the respective constituent unit. species are to be used. As for the
proportions of the respective constituent 25 units constituting the above
~pol ycarboxylic acid polyner,. (A1), the constituent un|t1QF9m@%h§¥Etuent..--
unit (11)/constituent unit. (V) ratiois preferably 1 to 99/99 to 1/0 to
50 on the weight basis. The constituent unit (l)/constituent unit =
(I1)lconstituent unit (V) ratiois 30 Mfe: preferably 50 to 99/50 to 1/ 0 to
.49, still nore preferably 60 to 95/40 to 5/0 to 30, nost preferably 70 to

" 95/30 to 5.0 f_the con ptounit (1), | constltuentl,
unit (11). : ﬁé9g§%§P3?§ @ 9? Ypgr 18%%§E AVHBPght ,  however. 35 The
__above polyﬁaﬂngyﬁﬂéyéend p@tyneconAtitueay ah$® 11)Febptasgn2885b39 be.

produced byhdi k8¢ LY, n- Ikoxypolyalkylene glycol; at _
| east sone of the ca%ggxgkﬁggggugﬁ%%?lg 0 yner obt ai ned by copolynerizing

a nonomer © conposition conprising an unsaturated nonocarboxylic acid 5
nononer, such as ryjipc acid, nethacrylic acid or crotonic acid, and a
nononer giving a‘jtongtituent unit (11). (e.g. a nononer (b) nentioned |ater
herein). Referrl%g ta the above general formula (7), the . hydr ocarbon ,
group contai ni ng "hﬁ'carbon atomé7ds 10 represented by R12-may be, for
exanpl e, an alky” é&pgajnlgg 1 to 30 carbon atons, a benzene R
ri ng-.cont ai ni ng Iﬁ ontaining 6 to 30 carbon atons, such’as a’
“phenyl , al kyl phenyl ., phenylalkyl (aIkyI)phenyI substituted phenyl or

‘naphthxi 0f Qu kepy p cont ni 2 15 to 0 car bon atons. The -
“aver age nnlgrghengogﬂgﬂéf B Ig{%y g? h §83Fk9reﬂe S?SEB #fch is a - -
- nunber - of 22¢R B@Ereﬁgntér@fhféb¢gee ﬁbumeoro& Betbyl13@Bpupprthereferably -

10 to 300, R“@tgkbup@D%%e Rhef 8hak! ¥rlaile §§%9t gﬂﬁér c%f%%%%g%eﬁgfto 200.

Further, the nunbgi carbon atons in Rl 2, . nore.
pref er abl Y24 ¢%Y3 Yl%??lgrﬂ%@e¢%¥%¢b¥hﬁgy21t@018193rb9nthé@mpre&erably 1 .

to 6, partreput@séxyt@remer@taéyaéet@olér ﬁ@ﬁitaeﬁrsffeéaéhilénth3tthe number
~of - cargon t he oxy Iene rou R R'WO in the above general
‘fornula ( ?Efkﬁgau%t%¥9 % g er to 300 and T
: represents a hydrogen atom or a hydrocarbon group o '
zcontalnlng 1 to 30 carbon atoms, ,'

-and- a carboxyllc acid constltuent unit (II).

: represented by the follow1ng general formula (8),
R13 R” ' S
—(—C—-—C}— o (8)
L 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),



"crotonrc aci d

25 préeferably 2'to 8, nore preferably' 2 to 4. In cases mhere the .
constituent unit (1) conprrses a single species, it i's: preferred that the
oxyal kyl ene group conprises an oxyethylene group so that!FhwuipRedsce
between hydrophilicity and hydrophobrcrty may be secured, and it is 30:
nor e preferred t hat - t he oxyet hyl ene’ groups account for not. |ess than 50
nol e percent, particularly preferably rat |l ess than 60 .nole percent. On
t he other hand, in cases where the constituent unit (I) conprises two or
- more species, it is preferred that any one of the constituent units (l) 35
-conprises an oxg?ﬁhgﬂ%ne group in the. oxyal kyl ene group 11 February 2005
40 thereof. nmononer (a) giving the above constituent unit (1), -

t here may be neé%ro ed, for exanple( 52 18 al kyl ene oxi de adduct s. derived
from (meth)acry crd crotonic 5'4did or a fatty acid dehydration

. (oxidation) pr qgc igsagﬁ, stepi fication products of (meth)acrylic acid or
ﬁiﬁﬁalkylene gl ycols obt ai.ned by addition of a

-C2_18 al kyl ene oxrde to any of saturated aliphatic: al cohol's containing 1 to
30 carbon anobbe Sachuas, nBthamdf ,and 0 Rt hanel the- paopamoldi fifdmeanol |

1 pentanohndleQ@KaPQpres@ﬁtgnglhgﬁ HQ%'atoﬂ?é@nglmeggggeggbﬁphokm Iauryr

al cohol cetyl alcohol, stear etc unsat hatic _
al cohol s cBRPAFAFRES Fohggréﬁﬁﬁﬁﬁnageﬁﬁp §9@ﬁaa§laHI9Itoaﬁceﬁebonnethallyl

al cohols crebyk, atgehpl rR* 0 @Mo@bcsofaqle thkD-s e -or AP ArkoRAlS$:
containing .3 to 30 carbon aiEgiﬁasuc as cyclohexanol, and aromatic

‘al cohol s cHAPAPAPRES 63 0% 88 B dESHB, C§B€ﬁl§§nﬁh§n5P 15h€ﬁ§bﬁﬁthanol
~ (benzyl ahktohse| )b ﬂephelséhesothéCéeeﬁlabe fpoekhyhphesel of dudethyhpbenol

'xyl enol h I yl ph h
eyt pnel bELRRHLEhE SRRy 180V TS Shumex B IORSHRATERT. pe
conpounds DepaeﬁexypohyHYbeeﬁe agbycoksacbydespanmtbonggtrouphe cases mhere

R12 i easﬁrggerﬁgnlg 8”@0'8 BEOE ghonkornula (7)., wth (methyacrylic
acid or crotonic acid %ove nmonomer . (a) includes the follow.ng, as

gi ven by speci fu%ﬂ@hen?ealpomhec agifoxypelybtaptennifl yEU)
mDnO( met h) ,aepybeésteahBWEQJayEbiJYJ)@mﬁggb}éﬁelral formula (10);

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

_ ~in 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>
srmultaneously, 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‘



.ﬁnno(heth)aCry+ateL'l-propokypOIyetherne gl ycol 30nnno(neth)acry|ate}
2- proopoxypol yet hyl ene gl ycol mono(neth)acryl ate, 1-but oxypol yet hyl ene egcoI
mono( met h) . acryl at e, 2- but oxypol yet hyl ene gl ycol nono( nenhﬁeba@mﬂoaﬁe

. 2-met hyl - | - - propoxypol yet hyl ene gl ycol 5nono(neth)acryl ate,

2- et hyl - 2- pr opoxypol yet hyl ene gl ycol nono(neth)acryl ate, :

~1- pent yl oxypol yet hyl ene gl ycol nono(net3dg acryl ate, 1- hexyloxypolyethylene
‘gl ycol 11 February 2005. 41 nono(neth)acryl ate, cyclohexyloxypolyethylene
egcoI mono( et h) acryl ate, 1-octyl.. oxypol yet hyl ene gl ycol ° -
mono. ( met hYSRPHLAE e2NOtRERyPLE- hekypéﬁﬁaeagéyhypenélgEycél-
nenDHO(nEth)p@LytatBoxpmmalatkex?@@yMékhﬁgeaemghﬁcebnsélHaaﬁéneth)acrylate

| auryl al koxypol yet hyl-ene gl th)acryl ate
cetyl al koxypol ye f% TRVYTY %FlOH% o?é%fﬁ? E?VY&%% acid polymers (A~

stearylalkay@mﬁyeAhybenEegtyaﬁhctaﬁm@éﬂEﬁh)aﬁ&y|ahéy nheroxypokLyetay! ene

gl I h I t h h I thI

Tomo(m myAeEReTe A L R PR e UL BBRY T BRL i Vs ePeRe Bt et horyae,
p- ethylpheM@Xyﬁeryeehyheme glyonbtlnnentnehmta¢vyldee;ved from the

di met hyl phenexyee! Y&l hMeﬁEf?QeMCQ%tQPnREQEEH)agpﬁ%achon?tltuent

~p-tent-butyl phenoxy ene glycol - nono

nonylpheno&?bb?y%@ﬁ | BAE gPRRBisEsonsnelneln) apeyliasecr two or more.

dodecyl phegoxypekyet hyl ene. egcoI mono( et h) acryl ate, - '
-phenylphenoxypol et hyl ene col _mono(neth)acryl ate, naphthoxypolyethylene
gl ycol*® nono( met hyactyP%t & ?%?b@¥¥é%Foﬁcﬁ@oﬂﬁéf@eHeKAVEH FeBnPe

' (neth)al|y¢raﬁu@e@|bgtbgben@m@xiaenngUﬁbeoa@d 88mbae&hiaﬁr¢bmpre§;ﬂg

esterifica |§@ngroducts der | fro cro % et yI e oxi de. adductel
and (nmeth.§ SRFGFTE GTH9a evﬁ??ﬁggtPFR 4k §Eg| 8tﬂy| 3 gpPyesss. -
nnno(neth)é@}ymemESon&@th@kqpohgpempylené glmonbmanng@nenb)aheylate 25

ethoxypo'y@%ﬂ@ﬂi@@@n@'ﬁﬁ?% @?fP(”EtB)aEﬁx'ﬁBﬁomér mentioned later
' 15 hereln) Such 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 81ng1e 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 of 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 | o

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



" opr opo‘xypol ypr opyl ene gI ycol rmono(neth)acrylate, 2-- propoxypol ypropyl ene
. glycol nono (neth) acr'ylate, 1-- butoxypolypropylene glycol
mono(nmeth)acryl ate, esterification products derived from l{ebmaty)wﬂfv yI :
al cohol 30 propyl ene oxi de adducts and (neth)acrylic acid, esterification
products derived fromcrotyl al cohol.- propylene oxide adduct s and

- (nmeth)acrylic acid, and |ike "various alkoxypol ypropyl ene glycol

~nono( et h).acryl at es.. Met'hoxypol.yet hyl ene- pol ypr opyl ene gl ycoI 35 .

- mono( net h) acryl at e, mst hoxypol yet hyl ene- pol ybut yl ene-gl ycol 11 February
2005 42 nove (REaHICRTG whtélr@wwejmfwim -pbtlypaopyl ene gl ycoI '

- mono( et M ZCES ALy £l NONKP O KELAY] eDe- ROl YU S ENGe GG Obarno
nono( met h) acrylate,” 1- propoxypadl yet’hyl ene--p propyl ene ?yco mono
(meth) acrgioHRS Ot -a probgush Ay Hyse rtéyasqmzmlyi’éh@ggwm@momer

nono( met h)@cﬁﬁp’dﬁ@or? CRHPPOXMRP |é&§tﬁwé£ﬂ9r£@éd%8@d&§ﬁﬁoﬂj(l’£@| acid

. mono( net h) acryl ate, propox o] yeth ene poI ybut yl ene
nono( 8t )i n) Bt e, SUC ﬂ@%’l%;ﬂe%l Bpytengci I?/’édFrOtOﬂlC

mono( net h)acid) aired alzﬂmmﬁ%ahetdrwﬂimg pﬂlmwiﬁm@lﬂ%ngtycpt) (e.q. a :
- mono( et h)rﬁ‘&{éﬁe‘% €, hmf“St er catl rod)uct s - as obtained from al cohol s
in whicch two or a? e?{e gbee T€8 with (methyacrylic acid as
~esterification ﬁ?&fcﬂmmq dar mkEﬁd aﬂ:rcom (geetdnal | §brmbTohol ) etittyd ene '

- oxi de/ propy{ &E&a%zﬂ%{%uﬁtwﬂﬂ‘ﬁa ol ra 4 oBx, e aREUgLS And 15

- (meth)acrylic acid erification pr derrved from ~croty

" al cohdP- et?ﬁﬂ%%ﬁ‘iﬂé?iprpepymé]ﬁeb@m deroexenhykenen sikyéd/ lgmpylpene oxi de .-

adduct s ar@bdmz{mzﬁfrwlw B5ichriuyl aﬂdﬂfﬁe vaarm@yée@é Kpxypok ¥Rt kyd eqg ¢l ycol
nono( net h) a %%al\ ates. t he m)norrer 9783} ving the constituent unit” (I'l).-

20 represédht t‘-ﬁ?"gbd‘?@ % ‘(%’51301@ heF @ fraySBeh niehtd oned,

- for exarrplmemfylamcmlcényfp,t tr&cerwla:uapl d, aPk@lHB&h@n@E*ﬁhb@@ﬂtﬁ@cﬁ'

salts, ts alnézl_l m ne saltrs of these. gartlcu Ao
(et h) ac";}?{gc aC| AP IT0NR e T apﬁéefwjre%lr P 2&FH
pol ycaFboxid. i 30 alﬂnbcpolwumus(ATh)s earrerla@epn@dmednmbmmolqﬁrmddmtn@na o
Eﬂe)ngmgr_ CYPagid 'd%!](aclq{g)f’féﬁé PSP gié"é‘%ﬁxﬁc‘?efoé‘j?tét&?”ﬁoé‘”'%s (It )
preferably a number of 5 to 300 more preferably 10 to 300
still more preferably 15 to 300, most preferably 20 to 200
| Further, the number of carbon atoms in 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) comprises a single species, it is’
preferred that the oxyalkylene group comprises an
oXyethylene group so that the balance between
‘hydrophilicity and hydrophob1c1ty may be secured, and it is
30 'rmte preferred that the oxyethylene groups account for not
less than 50 mole percent, particularly preferably not less“
: than 60 mole percent. ' On'the.other hand,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



f he nmbnoner (c) mentioned | ater hereln) and-a nDnonerg|V|ng t he constituent
unit (1V) (e.g. -the nononmer (d) mentioned 30l ater herein). Such a nmononer
conposi tion may further conprise a mononer giving the comntEebtuaen200Gni t (V)
"(e.g. the mononer (e) nentiond | t hi e a er ere n). As for the
proportions of the respective constituent units constituting the above
poLycarboxyllc acid polynmer 35(A-2), thmconstituent unit (I11)/constituent
unit 11 February 2005 43 (I\O/constrtuent unit (V) is preferably. 1 to
.99/99. to 1/0" to 50 on weight basis. The constituent unit (rrry/

const i t uenth BREPL¢1 V) / constituent unit (\0 is nore preferably 50 to 99/50

. to 1/0-to 49, StAb|tHErﬁoﬁbﬁEEr@QlY%§v§9gt9h85éﬂBvE0céhgtEﬁuéﬁt (Rt
: preferably i? g 95/30 to, 5/0 of the constituent unlts
(1Y, condlit GBRECLRRY PPvTeaﬁaoesﬁstﬁpaeﬁﬁauﬁ#@ ( Pp-16satvhenses by

wei ght , hom&wde aahacabOdermebMCatbﬁxyhbﬁhaﬁbﬁngby6%ﬁd§Ac%btéﬁ@ca|50 to

be obt ai ne causi on _avera an al kyl ene oxi de(s)
to add Yo, gcmﬁregc |%gt§H agﬂ oQg§3§§3Fk?Peﬁ@xégﬁéopnﬂnPHOQHC vefBfe nol ar”
nunber of eatidrtifdnadfiol pood00twi b, (pekiracsvabicaianded by ceepehyaeri zi ng

B Conol T nerREP A EhOR RORRELS RS ONCAR U Bk Bl SRR BBl o
AOr 2- of a Ca-1p alkylene ox1de to any of saturated aliphatic
~ 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 ‘alecochol,
‘_,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
rmono (meth) acrylate, 1-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 atonms in R20 is preferably 1 to
22, nore preferably 1 to 18, 25 still nore preferably 1 to 12, further

"preferably 1- tﬁ 6 g%rtlcularly preferably 1 to 5, nost- preferably 1to 3.
Fur t her nor8one e Rihervbetear brlaberylpivRegveshylene glycolt 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 BPo? GRF glabe: neebhy Phahervaml ¥RahYAERe SAVEelof these; 10
“and. unsatunamedmdthaabﬁyyhté ap+dtﬂpmpﬁeﬁ5x§p@my@§hynéﬁélglyeﬁld i taconic

| d, cit d its
of Thecer BRSO PR SePDRLTRA L e RRY fhn BhoxVBaAY 4 BTTRRC LELEES KD, axanpl 6
mal ei ¢ aﬁﬁ%@@(@@th]@enmhateanpyderdebabﬂlphénaxgpotyeﬁhyﬁendeghyg015 be
d. whi ch.
TNt e S HORR AL L0, ARG RREN ok RROAE A T L

R22 and R23 are the sane. atomor a
nethyﬁsgrdﬁﬁﬂ%ﬁ%et%¥@¢%Yb%t?ru@@@e@hbﬁbeﬂﬁégéoémathvhe@arGlEG®hr7

: (neth)acrym¢ﬁo@ﬁéﬂh @@fﬁl@t@ﬁ'ﬂheﬂ?ﬁﬁhén@ﬁ?ﬁglyg@hyl@ﬁg glycol
mono(meth)acrylate, naphthoxypolyethylene glycol 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



20 salts of these are preferably used. The nononmer (e) giving the
constituent unit (V), which can be used in the practice of ‘the present
invention, 1is not particularly restricted but nmay be anyl FabnarpEa005
COponnerlzabIe with at | east one of the other nonomers. 25 For exanple,
"the.follow ng may be mentioned: Half esters and diesters of unsaturated

di carboxylic acids, such as naleic aci4k funaric acid, itaconic acid-and

_ Citraconic acid, with al cohol s containing 1 to 4 carbon atons; - hal f ani des
.and diarides_of such unsaturated 30 dicarboxylic acids as nentloned above_
wi th ani ne8°7¢d iﬁﬁ@ﬁﬁy atE - 36 LERrHBR Lyeshyl eharPodypaiopvdeaedisdyteds -

_m_“alkyI(poIyhebbxmem&)gbr@obﬁedeemn@ﬂybe@E%%ghe@bC®%Q&%uﬂ%le%@ 8BS
. mentioned ﬁgg% B ddition of 1 t of -an"al kyyl ene. OXIde(S) '
cont ai ni ng 3mf§ ?5?53&a§F0n§ §§°RP¥HP53¥Ht&ﬂ%&?@r&F@d¢ﬂF&éﬁ6%%y||c aci ds
as nentiongdycotl m@nﬁémemhnnczgmate451abem@pxb@bﬂye$m§nenend diesters of
such unsat r Lihc nment .oned above with glycols
NS ﬂBQ?%Q§§Qeﬁ% §9§% 1C 360 %e%%éﬁﬁ Ty lal g|% gty

contai ning 2 carb atons or poly
gl ycol s (nﬁF@POﬁN@@éyeehYéédlerpoﬂuypzope'lean)g.lyld@llf memicdes g micrgd afteem

mal eani ¢ aoi-g-apdxgbyeoksh qgﬁ al,pi i 8 n atons or polyalkylene“
gl ycol s. der?&eg f?gnlguc y E Pel?QU% l%n% §§E%$ addition: 2 to - 300);

~ ('poly) al kyf'ehe &P§Eéﬁcawéﬁ§eh)écbytaﬁeeoéueﬁhaéene ppdweenynéeeeg|yco| di
- (et h) acrmﬂgtel ﬁ@ﬁthe@hhﬁbQi@aﬁbYCQLbuﬂbQW%tB%Q%b¥b%H%buQ 1%REOPY! ene -

-~ glycol, di at e et hyl ené col - [ene
‘glgcolléi( %? PAFQ%REFFE E?FSna?u€ﬁe?ﬁfﬁéﬂ§ﬂ§9§§°§u@ﬁ°§§%tﬁg%§ned|ot

' d|(neth)acpbtaueedtfrnetbybohpﬂepanewhﬁchrt@oebh)ﬁ@&%|&ﬂ%y&@ﬁe oxide

Lovmet byl okpeseage, JLLTekALASCYL 9 i, (RolyLalrhens gl ueol, dimeates sueh
Unsaturate§e§&VﬁénfEOEC|m§t§Mthaé aﬂnyhs&kébh&ﬂene emetiey propylene ,
| a'|y|SU|fOaﬂlae20(r”Etﬁizléﬁé%%bﬂ@?ﬂﬁt?%ﬁ@nékﬁ S0l Bha
= 1gCEﬁL$ ?@gBﬁyg%ggiagoﬁgbﬁgEt ggiflca¥1on r0d82¥gr%g¥l%gdf%2g;e
_ p§F p
S " crotyl alcohol- ethylene ox1de/propylene oxide or ethylene
ox1de/butylene oxide adducts and (meth)acryllc a01d, and
) llke varlous alkoxypolyalkylene glycol mono(meth)acrylates
. As the monoper (b) giving the constituent unit (II)
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- g1v1ng 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) mentioned .
30 later herein). ‘Sucn 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

cols derived fromsuch .



~ sul fophenyl ether, 3-(meth).acryl oxy-2-hydroxypropyl oxy. sul fobenzoate,
47(neth)acry|oxybutylsulfonate 25 35 acid (nmeth)acryl anmi de and
styrenesulfonlc acid as well as nonoval ent. netal, dlvaIehFemumyﬂOQSannDnlun1
- and organic ani.ne salts of these; unsaturated nnnocarboxyllc aci ds such
.as acrylic acid, nethacrylic acid and crotonic acid as well as netal,

- ammoni um and anine salts t hereof . Ester&3 of unsaturated- nnnocarboxylic
acids with alcohols containing 1 to 4 carbon atons, such as nethyl

(et ) act Ysbgycshi PRk Mactyl g o) PLORYL Creiacrvlne, 9l yoy!
_m;énetP%afrytanﬁlonnthyhghtfgas¢sa0|ﬁhe &ﬁm@ﬁi@@éﬂtaﬂhﬂeﬁkb%tﬁflfO?I3 aci d,
me r i onate; _ami of -unsat urate
'nnnocayngg ﬁﬂﬁighéﬂgrggge égggpégnggﬁggeﬂn Hn&ﬁlﬂgi ¢Snt"&iFfing 1 to 30
car bon atoﬁfefgﬁéhlas50n§©h99(ﬁﬁthba&f9lanlde, witdyll aoaeBbire feeapaynds
such as StSWEBeBS?ZIUEEByB%YES”% anegygkg 2299 RolRLhYk o7k B9 e

al kanedi ol zono (meth)acryl ates such acrylate
1, 5- pent an@ PoFonﬁﬂo(ﬁbﬁ%)%ﬁﬁ%Aeﬂﬁe%#ﬁiCQD%ﬁi@Memedunitﬁnhblhbth)acrylate

,dlenes SUChOﬁStbﬂﬁ@ﬂteﬁﬁlt (SOPr 8R8, c2nHBL BYknt, %n@%tQ@heﬂ% ard1 903
' chl or o- éV3 bu ne unsaturated am des. such (met h)acry ani de,

i (neth) acr awﬁ§9 gweﬂﬁﬁethylol(neth)acrylanlde and N, N 10
- di met hyl (et h) acTiy aabdes p@sawflabeglwaatﬂa5p§m9ﬂe@s A-2) can also

(meth hi o Ubsat urat edl oot h. as

ey bR GeR By Db BRETE, YrnatbLPaled anetc2agh s Tafinoet yl
(et h) acr ypbkelenet ayldeiabetbyad@medbh) acr yeateing5andi ent hyl ami noet hyl

- (meth) acryi abfyp Qi?&iﬁy}éﬂknngSBY'W1£HE§H)a@%E Egtﬁgn%%gﬁﬁékgglngethyl:‘

_(neth)acrylate and rvin arona as
di vi nyl ben3@hst l%@aﬂﬁr%t%@ §ﬁehwa§htrpalyyerayahmaaned ballyl conpounds

such as. (n@&ﬁdﬁym&rlﬁiﬁ@h@|m@ﬂgmgrygb bsgglohnﬁbﬂprléhh afit her;
unsatu%ated a conpo uch as am noet neth)acrylate
- vinyl “& hel35% u%???@ g?%ﬁ?i SRR §5n%%h3¥yﬁép989hyl@ﬁghgﬂ}ﬁél monovi nyl.
~ether, ‘alcohol,. 3-methyl- 3- -buten-1-o0l, 3- methyl -2~ buten 1-0l 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 Stlll more preferably 1 to 12, further preferably 1 to 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 nunber 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 where
~ the constltuent unit (III) comprises a s;ngle species, the

h35 .oxyalkylene groups preferably comprises an oxyethylene



pol yet hyl ene gl-ycol -nonovi hyl ether, methoxypol yethylene glycol .
nono( et h) al | yl . et her-and- pol yet hyl ene gl ycol 25 nono (neth) allyl ether.
~ Sil oxane derivatives such as pol ydi net hyl si | oxane- propyHaMEMumnnmEanlc -
“acid, polydinmethylsil.oxane- anmi nopropyl eneani nomal eamni c aC|d '
polydlnethyIS|onane bi's- (propyl ani nomal eani ¢ aci d),
pol ydi net hyl si | oxane-bi s 30 (d|propyleneanlnonaleanlc aC|d)
- pol ydi ent hyl si | oxane- (1 propyl -3-acryl ate),
‘pol ydi net hyl si | oxane- (1- | -3-- met.hacryl ate)
‘polyd.neth9F§PPo§an§hBFsa(@a%a699|beBweaarﬁwdr@phaAQCLty and

”mp0|ydl”Ethhbarb@haﬁﬁcﬁt§ m&FPBQP¥EC§reHEtHBQEYbékQEraB@?atB&?E%ﬂ phagphat e
esters such as 35" acrg %8 oxyet hyl p osphate and hacr yl-oy oxyethyl

11 Februargrﬁﬁag A7°pHB FelOt EBRBokHAS A8r PPdE, PEYFCEBdIti on of a
?pe0|f|cdapamnucoﬁaamgapkyteﬁabmyldgtSIesEr@ﬁ?ﬁokwambd@ppb¥sehﬁes p{epared
rom cgndensati o uct s ed.in tu rom a am nes
- such agydlethyle%%??ﬁgnyﬂgbmgf @[h?%gﬁgge%BSWFHEStFEE?BﬁtH9¥£ gigﬁtgnine,
_pent aet hy| eaphegeanird, bglphepybemetgeaeraé fotrmupropyioénetetrannag bad
tetraprODVﬁ@ﬂe9§ﬂganl@sraggamgiQaShﬁsg%pgatzecﬁg%%cg§£§§gﬁ1%0agédgycc'”'C

acid, fumaric azelarc¢c aci i€ acCl
.esterlflcaWPBﬁmﬁﬁédﬁéﬁb abt aFABdiEr amiduchethbasiyd igciagsd and al cohol s

cont ai ni ngcotsn28 gak APNoAL AEE, O aﬁﬂaﬁ@aaaghan ﬁ%“%%itEVB%‘%H%Qed'baS'C
aci ds- and al ¢ohol s contalnln 1 t0_20 carbon at onB by subjecting t :

| A'furthér 15288nyBAEEPFBRE] ﬁl@ﬁé@?¥yélsréséﬂtmeﬁemeWﬁtﬁueheﬁﬁ)aéﬁynp c aci d
- or an esteacidpantaaonnadaendtr@ﬂtfaebhiacarhucaaaleuma@dcaacauqobel

20 carb d h LIyl glycidyl
coher or "nt RS ARaRhPER TR S Bt ERaL R, REREASH R Lt Com ¢

P nononers, anhydzmdexanﬁléhesendensalsonbprodedts Her i ¥eaimbIom mahpbrinds

"feSU|t|n9 Lﬁﬁg&ﬁgget'99a85n§9 Qhﬁyﬁﬁgﬁeoéhﬂeé kra% QcagphSFEXPgnﬁa Ide_

| - .and p;gfylene oXI| to.an active rogen on1o enel
such poP?eWﬁ?Féﬁé?ﬁ}néﬂvﬁwwﬂﬂ%ﬁﬁwxaﬂeﬁem@m@@arQQHY¥n@tmqa@ryI|c aC|d or

an 25 eStembﬁbﬁérboﬂnpﬁﬁﬂéﬁtRﬁr0@?(Qﬁ&@hﬂ@rﬁrbctﬁg'@aﬁ@do§nd1fferent
and each is a hydrogen atom or a methyl group are
"preferably used among these and, in partlcular,' _
(meth)acryllc ac1d, 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_



al cohol containinhg 1 to 20 carbon atons or an unsaturated epoxy.conpound
such as glycidyl (neth)acrylate or allyl. gl ycidyl ether.. For obtaining
t he above pol ycarboxylic acid polymer 30 (AVI) or (Av2)j1Emuhaumm059r
_ conposi tion mentioned above 'is polynerlzed using a polynerization . -
initiator. The. polynerization can be carried out in the manner -of
pol ynmeri zation in a solvent or bul k polggreri zation, for instance. The
pol ynmerization in a solvent can be carried 35 out by the batch nethod or
by the-continuous nethod. As 11 February 2005 48 the solvent, to be used on
- that occasiRvet Herbf nagtees Fmntdbaetebneobrsio Wrsabueatedci es of water:
- lower  al C@b@éﬁb@!ﬂfhlésaé@ﬁs‘yas ah&RPObne &L AYbval G00Q! o ?ogs propanol;

u

~aromatic or %f hatic_h drocarbons such as 5 benzene, ene, xylene,
cycl ohexan®® 1?1 L1h@xank® Bterrb %%@Wﬁﬁsosm%lmlﬁh%ea@bfe@bs ket one

conpounds Geuchvecs £ 1 @6 64 0t S dBE hytho BARYAUNSEANSE 2R 8L0A O3 Mo I N Vi ew' |
of . it e SQ # |I|ty of the starting nononmer and of the product - ‘

polycarboxy t acid polymer (A1) or (A-2) and in view of 10 the ease of -
‘handl i ng in usiritpl hepoles atdoydd cfamh dnpbdymes {Ard)and <_{(l°ycé’l)s at least.
one, spect esosel ehad 11014 e GLONP £ONST SL1 10h o 4ot S 2pfl Loper @l cohol s

.cont ai ni ng. carbon atons 1S pre era met hyl

" al cohol ; é{l?ﬁ’rv%fﬁcw siteh 29 by ephsolnalk ar 135umrl@ﬁlaﬂd1ytecbmeczlt/@ among -

the | ower 20 ©0N0l 5o CPNY Akl &k 201 Jed P élﬁﬁéﬁ?ﬁafgf ed NsGASESs Where the
pol yrrerlza'%lon for%rgéodum ng the = above pol ycar |c aci o? mer (A 1)

or (A'3). Tl BN %(%ﬁébmr 2 (2O ket?hqu:%| ycol

pol yneri zadi tiifeth)mctrﬁlﬁe, wry;asowam uf_mpcfol ad K thé t P4 &ty PEES ufate or.
hydrogen’ prro ﬁ%kf%f ref era used as. aﬁ %ITEI‘I zation' initiator. In"

this case, SRS s%?mpw #tyete, Nohr's salt,
ascorbic atlﬁﬂeﬁlsad@)ylﬂte;l?dlmgﬁlnd:momy heem)eaj:ﬁplﬁolté‘nedd;u{chlais carrying.

out the 25, polyives rdgra%i %w"%%@ré@ertﬂ %ﬂf( a%a%@tl ¢ hydrocarbon,

an- allghatlc hydr oca oun ne”.conpound as .the
solveﬁ dﬂﬁ@@%gﬁkkﬁQﬁmﬂaeg;and trlmethylolpropane di (meth)acrylate; -

(poly)alkylene glycol dlmaleates such as trlethylene glycol.
dlmaleate and polyethylene glycol dlmaleate
_ : Unsaturated sulfonlc ac1ds such as v1nylsulfonate, ‘
_ (meth)allylsulfonate 2- (meth)acryloxyethylsulfonate, 3-
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 suoh :
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



benzoyl - peroxi-de or |auroyl- peroxide; a hydroperoxide such as cumene

"~ hydroperoxide; or an azo conpound. such as. 30 azobi sisobutyronitrile, for
instance, is preferably used as the polynerization inithafeuarf2006hi s

. case, it is also possible to use a pronoter such as an am ne conpound
conblnedly Furthernore, in cases where a water-lower al cohol nixed

sol vent is used, an approprLate 35 . paleynerization initiator or

~pol yneri zat.i on initiator 1 1 February 2005 . 49 pronoter .combi-nation,.can
be sel ected fron1annng t hose various ones nentioned above.. The o
pol yner i za¥Fome c&hth aﬁmﬁ%ﬁﬁ|%@Qﬂ@AQ%ﬁ§ele%@e@oacebb@nngt@mStheusblw@nt

__and/or_ ol el y i 1640) aé&?léﬁﬁdeen@i@yﬁdargﬁﬁﬁiél&Mm Qﬁﬁﬁgeéucﬁhgs
pol yrrerlzatlon i S carr| ut at to, 120C prefera? to 100C, nore

-'preferably O T osE™ ?Wﬁ??ﬁﬁyn%&?&%ﬁ?%%e¢% %%?rPeHGBUY1$EY¥¢Eehenner
of bulk potlenédatl amond tméish gemey Bdt ys chm@hwc:éedlan 59t5ﬁed2@9c using, as
t he poly t.or er oxi de benzoyl peroxide or
Iauroyl5 Bgﬁ%é?dh% Q‘%%/)éf%%%rogl %ep%lﬁEaf'P% 1 n‘E?feo %ﬁFBb@?BXE@Ee #dan azo
conpound slm@r%x%&%bl@lmymﬁmmwﬂamd dhenés keuch Fas bdiasiémg, the
nmol ecul ar el f f@upt Yy 9 oly (A—l) or. (A—2)
a. chain 15 t%s?erégg%% suc %%%%%o%%ﬁo?o%@lgc?d ér a' salt _

t her eof ) -RUEAHFRR/ (%Rﬁ%ﬁ#@ﬂﬁﬁﬁ|¢mkﬁﬁﬁn$uﬁhcﬂﬁ Um@thhaoryleMEd@,transfer

' agent t0_benetsierch @fy 1dBty DGERsd ON Nﬁnéewféfpa@&Pé(&gfaﬂf&&féﬁc_;[fb?w“' a .

-E9 ( resents an al ky r ouj ntainrn
_ carbon at G \M¥hi§£hﬁﬁﬂﬁ§Fﬁ Y Urerp b CIE%F@QSO$UCEG®Wl M
;representﬁmmﬁhMHam#mbﬁmtﬁm1@¢ﬂﬁﬂ®ﬁﬁﬁﬂﬁré&ﬁﬁ#loﬁh@&ygéent netal, an
anmoni um gr oup rotonat e an| anlne roup,. R3' re resents an -
~alkyl group cong]:ms%i%g cg% taosr’rs"’iﬁgl ‘?%Eﬁ”é%e‘?‘ﬁ‘g BPYht eger of
- l.or 2), fm?ﬂplozaﬁmcIMMuﬁarecemmmg smﬂcaaﬁ cattwedethyl hi ogl ycer o},
~ thiogl ycol ine1agi 4, C C ropi oni c acid,
el dor AT, EH% ate an oct %%Qfg%rgg%€§

- thiomalic acid, octyl thi r opi onat.e.- One' or
“two of>nord-Spdt “Eﬁeft e(me%ﬁiy e otk , Tinethykansidpoipyk. in

o adjustlng(ﬁﬂtﬂﬂ&tﬂ?léﬂéﬂEﬁlbﬁﬁﬁﬂﬁmfﬁoéﬂﬁyﬁxuﬂ%%ﬁf&%ﬂyl&t@céﬁhp0|ynEr (A

- _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 end 2 methacryloyloxyethylr



1) or’ (A-2) to use a nononer highly capable of chain transfer, such as-
(nmeth)allylsulfonic acid (or a salt thereof), as. the nononer (e). Wile
t he above-nmentioned pol ycarboxylic acid. polynmer 35 (A-1)1EebriaA-2P5may - be
‘used as such;-it is preferable, in 11 February 2005 50 cases where its
solubility in water i's insufficient,, to use it in the formof .a polyner
salt obtained by further neutralizatiowvwth an alkaline substance, for
‘exanpl e such an inorganic material as the hydroxi de, chloride or .

' .carbonate of a nonoval ent or divalent metal; ammonia; or a protonated

- “organi ¢ anPResSPpEEeerably a nonoval ent met al hydr oxi de such as sodi um

__hydr oxi de or pot@@ﬁp@ﬁhayda@fiG@a b?oaddﬁtloﬁe 05“9%%b5¥1b”aM@&ﬁ£ may. be
i nproved an and in the orn1 an organi € sol vent

’ g t he g E be
10 free aqUt ALdy SoPBLIBAS) Th@rQ%ODQlﬁémyé&P@éY?mﬂéeécpdepéryder

.2 (A-1) or (Bed) adegentetyohapraduetght ggpg@gg el ecwvhak-wei ght of, for

exanpl ¢ 000, 000.to 500, QO00, - nore
prefera Iypgggﬁ%gy%%n§661y@ﬁbnegssﬁﬁér%gsgdetpﬁlengﬁéaBFn§5 pol yet hyl ene
gl ycol equtva¢ehylaseﬂeteam1ned bytg&éthpEéﬂéﬁthBmihéQﬂatOgraphy

(herei naftgg e ht average nol-ecul ar =
weight is e%égégﬁgfggégaggml l? %%Yps gg%%ﬁ? fat eri al segregati on may
decrease. V%hmr¢EYb§%eéa§rqm©09 @0@ teheanrspgﬂsnageﬁﬂamabelang nay :

decr ease. &M@éﬂh& 2¥e88985u8R! gatigea it
Appar gtus: Waters LCML Ee?ectgguhS%?%$§ %% gggggﬁ?#eggg fa TSctive

i ndex “det e¥¢ b1 282 @LF y3Fhe: sofehate: a%@le% REDREARI BIVLYePL . 2. 18 El uent :

The el uentesioebef Lseti b5 pf@@@t@@l @tyt@lmésl Y68 é&éthngEléOQwa&aCGt ate
trihydrate ﬁ@ n1xt#re oftlo yﬁter and g. 6f acetonitrile
and. furt K8t S @R hy THR! %tP%%gG Ot%n ﬁaﬁégﬁaabﬁﬁﬁsogo sol ution of

: sodlun1hydwwmd@msatfbmemrodquBrﬂr@m QuﬁhnﬁihhslcCQtuﬂB beaperashbes 35C
.valunn TQQ§9:I§KQ@} fhéodZ&bcgﬂgoéwg%OmsCAQQO egtlngoggs %tﬂ GQOOOSWXL
15 _condensatlon, in spec1f1c proportions, with (meth)acryllc ' B
' 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 Aexample 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



10 reducin

© 35 Standard substances:, Polyethyl ene glycol species, |11 February 2005 51 .
wei ght average nol ecul ar wei-ght (My) 272,500, 219,300, . 85, 000, 46, 000, '
24, 000, 12, 600, 4,250, -7,100,.1,47.0 The cement adnlxﬂuFerm%yth present-

‘invention may further contain, in addition to the constituents nentioned

-5-above, one or nore of such addltives'as conventional cenent dispersants, .

. water-sol ubl e polymers, air-entraining 4gents, cenent wetting.agents, i
‘expansi ve additives, waterproof. agents, retarders, quick setting agents,
‘wat er-sol u ge, ol ners t'hi ckeni ng agents, flocculants dryi ng shrlnkage

E %gEHE enfefft BEchAgd agRnEBalingcaeedpey atbese mait heut the

__cenent. adnusttiensé bhe @reﬁﬁﬁtornmeﬁél @ﬁe@@bagofr %%tté'rc'[ edybR any way. The
can be used as an adm xture in

cenment ad féUﬁe of th rese nve

vari ous hg% %SSEPF Snﬁ?ngLlé naﬁépylc§%€8901gﬁﬁ§uﬁ1and li ke -

hydraulic Be@panglnaaeomat$c Arc&hﬁphatm&phsdrb@arbaﬁarb&bﬂgabhe cement ,
adm xty e i n ent ter 'S '
water-?idugéﬁégﬁ%apgﬁiﬁéhghd go bl?V? 8?98? ﬁ&éd@ngax6P86u€§§eExcelIent

i n st rengt BOBAALHYS abiEht g ahbeaacetabéy Reiinhai compeuRfsasnuent agf air -
entrai ned x&5POHE §h&0MbBHyln&ﬁﬁgﬁe%eé@neheananggnéogiha'r 1£VEloghep the

time of kneadlng rol on roduction uch. ¢cenment conp05|t|on,

- consti t ut e5P% S?hPPhgrtésﬁ th%fSFﬁétbﬁﬂs@ﬁﬂomﬁveﬁﬂdoﬁf Aheepgnduct -

conposi t i .opo LPORrHekPyia Qéﬂﬁnéoﬁﬁﬁé%twﬁel 82 Qﬁﬁ??taﬁﬁdlﬁaBQEw'Bf“h'Ch
perceq}age Qf |ncreafeh|n ﬂ nount of alr entrained after 10 m nutes of.
kneadi'hg i & HotS #hd lﬁ@o@?r%?é??thFopaﬁYFﬁFPPéylaﬁnéﬁﬁdOf air '

. entrained pslpmmrl¢B+ht|greiﬂeﬁl;vetsleaetlbnéaapétQEBYSemabﬁbalmrbﬁe

amount - ent r ardened pro ent, in.strength
-and durab|$|ty§9??ﬁ C6§ﬁ? & Puﬁ%geg gsigwﬁﬁe?gc?ﬁ8fﬁd8PPF8ﬁangan AE
agent is e%s%‘ht‘ilaqlar]@onc@*p@mw ih pheférabie- ulaaw r elmttechipraddens and

- kneadi ng |§etppptépg§goioregh pngl Pdaﬂ thﬂgag ansportation. It-
~ can thus contrlbute to solve en1o sein 5 the anpbunt of

ai r ertr ai bt l@&%%r%%n%ﬁie%hms@ww imeFé@waar 9199b5152contamlng

1 to 4 carbon atoms
- In cases where the polymerlzatlon 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 ..
‘hydrocarbon, an aliphatic hydrocarbon, ‘an ester compound or
- a ketone compound as the solvent a peroxrde such as
benzoyl peroxide orrlauroyl_perox1de;‘a hydroperoxideVSuch '
as cumene hydroperoxide; or an azo compouhd such as. - |
30 aZobisieobutyronitrile, 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— ‘



o conprises the aboye-nentioned water-sol uble

tonstitutes a further aspect of the present invention. Preferably, the
above percentage of increase in the anbunt of air entrained is not nore
than 100% nore preferably not nore than 80% .still nora1peeisy a5y not
nmore t-han 6.0% Further, the percentage of increase in the amunt of air
entrained after 15 mnutes of kneading is preferably within the above
range. |In the above cenent conpositiongsthe cement adm xture  preferably
. conprises the above water-sol uble polyner (A) 10 and/or a conpound- or
- polyner having antifoaning properties. Preferably, the conmpound or polyner
havi ng antP¥eaetag. comp bpetiorscaonpe i sebet bed afiove - ampong ohkdseonpound - (A) -
~.and/or t heyaboy@s BN S AGck fstdd 0ATbRY agent ffé}@pyrfie%%ﬁi ag xture .
0

_ € yner (A) as well as the

conpound (ZFPEMRFbFLehe R ovelenkbed i apeer dhey f banthy agbvent ByRdierbecones
easy to prgphyRer CEABNN CONPOB tdPNSMSDovEAl tdheiaahoviey Madandd the
requi rement . concernjing the above percentage of jncrease in the.anpunt of
ai r- entr ai PRUYHEY. HRUEIR i 5T i ST RE ¥1F et sV oF0 t el 26 pPEeeERTabhyed?i on are
t hus ful | yterbddted. nérefersteralehposit memt 8sof . t he above wat er - sol ubl e

lymer (A . th d. (A). and/or. t antifoaning.
Coen ey are. {bbn o WA SOIOLIN 0 8NP 50 BRLLERREC.

gooq.‘qua1¢fyb@lk.P@lYmﬁrimnkimhtoitZEsi@@m@ngl;%ecéméezEeﬁham[ﬁ@ststance;f_
LIS prefesed bhatg, the ahovs, L2 SOMPRSIA PP LUE L NETCO0KRLDS an AR
-~agent. In this case; even en the cenent COITDOSI?I on“is Bse, Wih.  a :
prol offed $VFR aF RerzRY hderr¥ire ppodletren! thereside; hanel y when kneadi ng

i's conti nuegdeibé Ak { AQNSRAK 1A | Ondie 30y 4R ELNRIe SONPOSHTLRH, the above
cenent conposition ca stably pajntain the anpunt of air entrained to give
* hardened prOBRCE o5 Iae?lta?‘?\fp’ﬁje%%u‘ffﬁ’éwyé%}%‘fan%%daEhe\A%’rkeas in
- strength and durkEdy lddjustdimg egpeaioTeci her abdivgh € efenthe oppoghdt on, the 35

2008 53 B preRhTAEe SP RTet R R o2 A et rai mea.
.. (MedSur eean s fet hotendf, percemadeypdphosplraseus rmeheé foouatsaitair '
“entrained)thereof) or a thiol can be‘uséd'ih combinati@hd,'Théithiol
' Chain transfer agent to be uséd.on that occasion is‘-:  '
reptesented by thg‘general formula HS-R*-E, (wheréih R?’ .
. repregeﬁts an alkyl group containing 1 dr‘Z carbon étoms, E
"fgo répresents the group —0H, -COOM, QCOORn'or;SOJM,lM:
répresents a hydrogen atom, a‘mbnovaleﬁt metal} a di&alent
metal, an ammonium group or a protonatedrorganic amine
group, R* represents an alkyl group contaiﬁihg 1 to 10
| ‘carbon atoms and g represents an integer of 1 .0or 2); and
"25 includes, for example, mercaptoethanol, thioglycefdl,
 thioglycolic acid, Z—mercaptopr@pionic acid,.Bf o
7 mercaptopropioniclacid, thiomalic aqid, octYl thioglycolate
and pctyl 3—merbaptopropionate} One or two or mbre species
- of these may be used. It is also effective_in adjusting’
lsol the molecular weightlof the pblydarboxylic-écid polyﬁer.(A&
1) or (A-2) to use a monomer highly capable Of chai@ll
transfer, such as (meth)allylsulfonic acid (or a salt
thereof), as. the monomer (e). | o _ _
7 While the abové—mentioned“polycarboxYlic'acid polymer
35 (A-1) or (A~2)‘may be uSed as such, it is.breferéble,-in



M xer to be rr-Standard type, 13", tradenark) used: Dalton's unlversal
m'xer ("15AM trademark), agitating blade ("Beater SCS- Mortar composition
1. .10 Table 1 (kg/nB) ; As shown below in Table Ar V\aterFeﬁ‘ea@moeﬁand wC
S/IC.. 246 535 1419 46.0 45 2 . 6H In. the above table, thecement is
ordinary portl cenent produced by Talhelyo Cenent, - and the sand:is river 15
sand fromthe Chi-gawa River. (FM valuessy 71). VVC:lndlcates the nunber of
~weight parts of water relative to 3.00 parts by MEIght of . the cenent -

solids, and S/C indicates the nunber of weight. parts-of sand rel ative to
100 parts b§SehelBRES ot techRhrPEbEfdsinTHeteanpbeinaufiBlgicafento2gse

__adnixture, icabnt ake ﬁofﬂrﬁfCan§19MQ9 §aM@I§Bt§9£@H|Sy polyAeE, a form.
containing_a subst ance havi ng anti f oani ng

t
propertlesme'é)FNa g Eﬁoncﬂﬁg %Pn@lﬁavéterS%BPEBPéepoﬁ9ﬁe?xaapééb§@%%ce
havi ng: ananfmaurggnpcometErEslaﬂd ahe Hﬁdagﬁmae fen1bhsbange, and 25 the

- eval uat on. ording to.such re fo According to the
rpresen€§|nvé% ?%%@ ﬁg pro%g%ﬁ?a%%ﬁtofh % gaggggﬁ’tﬁ@maﬂﬁﬁntgﬁfaair ‘
entralned Eﬁﬁt%eaéeﬁvengblef@mnueaKpngfehebagnaxmunevamehhamepelcentage of

| norease | nyatbe: arouatnolsalia, entfauped: bt st BOLTLOVLES: g kpesd] na 30

may - f al | h|n t he ove- specl ange even
contalnlngs%n 9@?a§%ﬁt50¥%%hl%hé N ugéer wnay bﬁcnmﬁedved ahd EHeIuatlon

Mcro-AT boLaderBiky e OHuERTed DY ML CFoBHI bECLS erga’hméogoivéﬁéem k>A

'produgep b¥ Yamaso 11 Fe ruargOZOOS 54 Kagaku i's sul abl'y used as the

ree aqueous medium Iution.

- agent.
? _ The above polycarboxyllc acid polymer (Arl) or (A-2)
_“-adequately has a welght average molecular welght of, for
"example, 5,000 to 1,000,000, preferably 5,000 to 500, 000,

‘ . nore preferably 10, 000 to 300, 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 | 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 adjusting the pH to 610 with a 30% aqueous.

30 ‘solution of sodium hydrox1de.r ' o |

‘ 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,



" further kneaded

Measur enent net hod (1) Cenment (1,605 Q) is placed in a mxer, and dry
mxing is carried out for 30 seconds. 5 (2) Water (69.1.5 g) cont ai ni ng
~the cenent admi xture (the AE agent, when to be contai ned{ Faeiang2asc| uded)

~ (water alone anounting to,95% of the required amount) is added, and:

"~ kneading is carried out for 30 seconds. (3) Sand (4,268, g) and 3.6.4 ¢ of

"~ water containing the AE 10 agent (watexi al one anobunting to 5% of the
required anmount) are added, and kneading is carried out . for 120 seconds.
(4) The. ampunt of air iIs neasured using a nortar air .neter [product of

Mar ut o Sel%%k%%%oav%ﬁﬁgﬁrm%i?CﬁtﬁerwﬁﬂgEi (MvhdeABPkPPOandl@he80i s recor ded

~.as.the inissaboaousfooopf241808j r12nto e n@dzéﬁ? 7,48p,- Thegportar is .
mnutes and the _amount of air is then nmeasured by -

the.  net hod. nenti%%eﬁem Ve IBHEERC ¢ 49T Ehe PRPSCRS FREBREEBN aB3Y¥he ampunt -

of air . BmtthénedofQQinften aodmnuﬁesoothlsneaﬁlsﬂgtuaﬁt;hﬁeﬁb@aﬁed :
_entrained cgn be_cal cul ated by |

th
PR om0y Blyl ICLSESE, RotDSGBRUNL Qhafl [veEnLr oL e eRD Rl CaLCUL!
i nventi on dssmerﬂq@taulweteefSohgbtenpokymeoa,camtaentnglhhﬁgceQEﬂtSZS
~admi xture ofpdhe W@H@fﬂ? %eﬁtgydééﬁ$ﬁ§1vée%&a99 gggerhgtgfggdo%ater 1.

necessary further cont ine a a coarse ..
aggr egat e. ?%ﬁ%FScrﬁ%ﬁ@ﬁd%¥%ne¥Ul¢5 S%bbeﬁﬂlegekaﬁplesteheﬁebﬁblehere may be

ment'i oned mﬁn@@wnﬁhwﬁ@@ﬁ&l@@én% C?ﬂ@@&uPﬁﬁ%E Eﬂ?gz&ﬁ@ sﬁPPﬁk&?S and
30 pI% ter, enerally, cenent |s used as the h draul i'c ,

mat-er it8 i Wﬁ?%.o@%e%Eﬁen¥et%ﬁ%6§%¥goﬁ%@%ﬁﬁ 2hd aC@@hﬁé@F@F%ns conpri se

~at | east tuetlomwentha@doemént ea@hitbere PELSERE HP¥EBALONNVERTEH: BENg wat er.

No partlcog trlstrlctlon IS - |nposed on the cement species to be used 35

- . . Thus, I on & ¥t for exanpl e, portland cement 11 February
2005 55 (ord|naf@hern@wemmfa@msxtwm@tmf thé rprdsght eantvynsicengih, be

‘moderate healy Sl falgafesistin Q06 sespeobiug Lavcal F%rmg%{ﬂigiga”s o

thereof) various kinds of m xed cenen nace-s
cenent pdﬁywéhﬂ<y§§§@¢angypsum and like hydraullc setting materlals

A cement comp051tlon comprisihg the cement admlxture of the
‘1nventlon, cement and water is excellent in water-reducing.
capac1ty and workablllty, glves hardened products excellent‘f
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 is 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 increaserinA

35 = the amount of air entrained. Such cement composition



5 cenent, portland fly-ash cement), white portland cenent, -high alunmna
cement, ultra rapid hardening cement. (1 clinker rapid hardenrng cement ,

. 2-clinker rapid hardening cenent, nagnesi um phosphate cemeaﬁmnygnmutlng
cenment, oil- well cenent, |ow heat cenent- (low heat blast-furnace slag 10
cenment, portland fly ash-m xed | ow heat bl ast-furnace slag cenent,. high
belite‘cenent) ul tra-high strength. cement, . cenent - based solidifying.
agents,” and-eco cenent (cement produced by using at |east one speci‘es of.

nuni'ci pal refug i nci neration ash and semage wat er .sl udge incineration ash
15 as a raWhd eFHEPS AndUTERer naspestast- £ EnREESShiginVeptigsh, ci nder

__ash, cIrnkEreﬁehabmgsktnehabevélparégﬁeaggrbfcancgggggr§n khaeshengs powers
~and 1i ke féPe Eomdeés or gyg ¥ gdded t hereto. Usabl e as aggregates
are gravel - Crushed"&tBh ﬁe?%? i) ﬁﬁuF £Bd1PP8n- BPASt PFELRRERLYI B§tand 20

. recycl ed o@nneetbaaggﬁegaSE$lhnmoréupreeerabﬂylﬁatsmaﬁe tAahekbal.s, clay
materi & s, r alumna materi silicon _carbide
3 o FELERRD (PAET bBHoen PLOL, AL TR o TRLRE! 202 afbbnboRechie

~materials, graphi rva €hto

mat eri al s, eeﬁgee@e@ aﬁ§69riélmlenﬂe$|ké kneedingi ssaprefggabygt @sth2h In

~ the cenenttﬁgnyggyérggngg ‘the present invention, the unit water content in
each cubic neter he anount of cement to be used or' the water/cenent

" ratiois not pa}¥|E%?a?¢9v$e%@W?%@e@me@$l§¥aﬂplehEUﬂemenhtedlebnrentr of .

100 to 18591k@f@8abwecanpﬂﬂge9ftﬁenanévéOwaeeyseglefgléfSQo%QmEQ QRS’ kg/ 8,
_and Ber/c to 0.7 are ertred

me rati o b% %?ti
preferred WY Uhi ¢ Gpies %n?% 99Tt BaY?ng@PHBfoﬁﬁenanEHﬁPeeFlééHent
- used of 27Rr¢DeBEILykgths, ccambmmedsfcpanpmefahaelﬁgyamerﬂbéﬁungO 2°to

0.65. Th r osi tions an m xtur.e 0 35 rich-
m xtures, %irdg%ytfo?ng ?h%b%%ﬁp%gFﬁr8ﬂ§8aF8mﬁﬁu&§b?ﬁ'ry 2005 56
~effective anfpodues ngbfh‘ifgrmemirecnge@ gohtfeswing abéch the. uftidén cgoent.
' content ISad&hﬁbteﬁeV\e&hpﬁsé@a&&O%{)@é%é 1994%8%%9%%”9&1118? nt content

iS5 not nore than 300 kg/ | eve @ition o e cenen adnlxture
of thd> pri¥EAtes nlehtFor e hl the. thenepmpesnposhi i sndéprt hbeprbewat .

l|nventron1nénﬁﬁnn@@r&m€ufédmrh¢fﬁ@énﬁt@@ | o casesm¥besssyt g EEHBQre
adniXtL”‘3ééhéﬁ%“%éﬁbé@?%f%ngrso tcagtghenaggngbmentloned requlrement o
'concernlng the above percentage of lncrease in- the amount '
- of air entralned may be satlsfled the effects of the
20 :present 1nvent10n are thus fully produced Preferred
o 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 composrtlon 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



hydrauli.c cement is used, the proportion.is preferably 0.01 to 5.0% by -
wei ght,” nore preferably 0.02 to 2.0% by weight, .10 still .norée preferably N
0.05 to 1.0% by weight, .relative to the weight of cenent 1amdprudfinsns, t he.
adni xture is added in an anount sufficient to attain such a proportion. By
‘this addition, various favorable effects are produced, for exanple the unit
wat er content can be reduced, the stremgh 15 increased-and the durablllty
“inproved. - Wen 't he fornulatlng proportion is | oner than O. 01@6by melght
" insufficien erformance characteristics nmay result. Even. when the
“adni Xt ure PSCUSeHCEGERtATGHOBNBRAT S2ES eﬁcééélﬁgOUStOWfb?lweeghrﬁlnhé >
effects ar eMehsaadMeﬁubﬁé'@lﬁ\éﬁabEYpéEcgﬂta peak and ansECoRORhe di:sagyant age
‘may rather e_ent ai t ;Ee cenent adnlx?ure of the.present invention i’s
also effe@fi #&%i Ai*EOALPEEL for secondary concrete products, -concrete for
. centrifugal. nDIdegercb@cb@t@sédM \Ddﬂﬁﬁﬂrﬁyuﬂiﬁ@ﬁgairmhxéie@WQSAMing :
- concret ok n her n thoge ki nds of _hortar:.
~or coﬁgre?g ﬁgrgrg #th|re e?%r aﬁrgﬁ%tPﬂl Bilege éﬁ@ﬁa§§r' c
-_superplastﬂélzeﬁr@dﬁmaeke sel f - f||||ng concrete, and self-leveling: '
~materials. The cg ¢ o 3|nv ntipn . cap Qe uced by a
nmet-hod of ErodUC|ﬁgﬂézﬁgﬁﬁgi%%%%g?t|%%gﬁmh I C cgﬁgpﬁbgﬁga’sfebq%&ﬂ'dnixing
production~raw materials .conprising the cenment adm xture of the invention,
cenent and water. Such nethod of producing the cenent conposition- also .
constituteé ﬁ grﬁferred aspect of the present ..85 invention. 11 February
- 2005 &? I & e nmet hod of producing the cenEnt, conposition, the
cenent adn1xr@¢e of | t Hégtemvent Cemeand: pi epaadi and di ggal ved i nspicxi nd
wat er necgssadyp for trm24@roductiﬂm5of t he jcanent [conpess t 1 dn andgghe | -
.solutionis 5 admxed wth cenent.” Al ternatively, the cement adm xXture of .
the invention, in the formof a powder, -may be incorporated in advance, in
cement . Further wi t hout preparing any .cenment admi xture in advance, the

constituents ofra heh@ermme el 1 ureh@fcéﬂent ”YQ”&f&ﬂnéE? ﬂb%%@h{&d 10
'|nd|V|duaIégmen n1xrngcggt Eacessary for the production

nt prod lheiyo Cement, and the sand is river
15 sand from the Ohi-gawa Rlver'(EM value 2.71) . W/C
1ndlcates 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 relative 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'anaAE 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,hMicro—Air (trademark) produced

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



" bf cement conmpositions and the solution(s) is then admixed with cement. In

this case, the above water-soluble polymer (A) may be first adnmixed with

wat er, followed by adm xing wth the above-nentioned cenerébrasghdosve

‘and/ or the.above- 15 nentioned antifoam ng agent, or the cenent additive
and/aor. antifoam ng agent nmay be first adm xed with water, followed by
-adm xing wi-th the above water-sol uble mal yner (A). Furthernore, the .above
wat er - sol ubl e polymer (A) and the oxyal kyl-ene ant i foam ng agent of ‘the -~
invention pay be 20 incorporated, each in a separate powder form in cement
“in. advarkdakenig SWRtahby dbeee aetHow HF peedlici ng t he cenment :
_conposi ti qmeaélhwerﬁ)é@lcaﬁleﬂil@ocﬁor addi tion of the respective -production raw

~materials t he, or der ition thereof ,is not particularly restricted
“provi ded. ﬁwt t%eé“esqrep?]o'f&gg DM i PP EETE Hhed dbkeer+ i sdBY belrement

adm xt ur e-o$ cdtuei édveunt | Do VB0 hsébes@s production raw.materials in such

propor ti on hat n ter be t he constituents o t he cenment
conpos}jtlo )t Wﬁ EE_%%% ‘bl%ig}\WI\TC%“%I? nixtyre (the

r epresent a?onag@f-trt Hehmtmmefccaiul‘s@meahg laemgmaxcxbmdedil) anwat]elﬁous medi-um
sol ution 'i&éﬁ%réﬁdﬁhtdﬁ% {83@SQ9bfn9§§ féﬁ&%ﬁé&n&% dl?é??? a graphlc

representation of the relationship en nor
(stirring ¥Wdejraadimprinargapobsd sgut aﬁdrtfh@e seoonds of air entrained

(amount of (B r Gdna Vo) 26®)qf ond hes r Iﬁ% to 35
and mpar atlve Exa NI es 12g andnl @B%%ﬁl\%{g%@ %Q&RR é?%ﬁdT B

| NVENTPON 2941 £ B13 rﬁl‘e&%ﬂ%‘é‘nﬂm@ﬂ@ ate ?hetlbe ccemel redvareumy in

further detws Iaddl’ekteseuaxamméaasuaqels heaeyesd obly Aer NEAGSsdédmdative of the
‘'scope of t{ypJ eentamol nvention. Unl ess ot eﬁi)w se specified, "-part(s)" '
means. part((eﬁ‘) B THe 15 DD HR Y &R S by

. vol une" am:em mmumMEM&mmMMM1 "mox tént esbr atidies M GE3S

- speci fi ed. (CRRAAN ON BB 1 4 8l ASE ggae&é%y gf'alﬁaﬂwpep Wth

a, t her rmrret
15 alr entralned (P).

(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
entralned can be calculated by the relatlon {(Q - P)/P} X
. 100, ' :
'_' The cement compOSltlon of the present invention 15 a
'hYdraulic setting 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. crushedrstone). As
specific examples_thereof, there may be_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



stirrer, droppi ng funnel, nitrogen inlet tube and reflux condenser was
- charged with 339.6 g of water, the reaction vessel was purged with
‘nitrogen with stirring, and the charge was heated to 80&1 Fébr@ary2do60gen.
~atnmosphere. Then, 20 an'aqueous mixed nonomer .sol ution (503.5 g) prepared
by' - .mxing up 333.6 g of nethoxypol yethyl ene glycol " nononethacryl ate
(average nol ar nunber of addition of 5&thyl ene oxide: 25), 66.4 g of
~nethacrylic acid, 10.0 g of water and 3.5 g of 3-nercaptopropionic acid-as
~chain 25 transfer agent, was.  added dropw se over, 4 hours and 46 g of an
aqueous sEYAIRA Lont L¥ T $RE WSS G HY Lh]rme%}a? i%%?gw?téjf%n%g%’ added
__dropwi se mvdsrScdouest, Thehfatdered enpet@t uard wasspecthee bewnebkabkd at 80C
for 1 hour to thereby, drive_the polynerjzation.r o) onpletion, .30

‘wher eby & TUPTIRETCF 15kt b n\ﬁ&f]oél'f%e]l{%rﬁéléenﬁ? olﬁfﬁv\%é (e;%lrtngrll%e-d in the form
of an aquémast hadld upl sotufionaoé slagopahgmer  phuviagdareetghiliaver age.
ol ecy ar el oht of, 23,800, ;. 35, Proguet | on Fxpapber 21 dhaFebkuaty 2005 59 A
gl ass reaction seF GQUIpp%d wth a thermoneter, stirrer and ref |ux
condenserhigis zhanged enentsoubted rapig| dryperipropsrent- pbryet hyl ene

gl ycol ~ (aye[ape: "Phata RMPhERink aedétipnzoklpreby! eagiaxhdederOngaverage
ol ar 5 nunber of add

: ition of ethyl ene oxide: 3%,1%0.6 g.ofﬁgalef'g‘ :

anhydri deCReN Y, 4ngopesivs. BRasEbrtS cFERSE!) 0] HAOBELRE- Te0EBRU) ®tand the
contents wele Beated,t DohOkeaTheamehte (1orvrpenat bieswasururtheslagi nt ai ned -
.at 60C for .4 hours to. dni the esterificatjion. reaction. ion to-
. give®® 10Cﬁ%?@tESP8FE}?Bgt¥gH BFpduLtes Oﬁc%%? iﬁgg%g ?Hgﬁﬁﬁggﬁég n. |
“Product i opefxatpl kighAbglase cemebtbn uéSsakhéqhippééngtﬁhcam§ﬁﬁrrer. was
~charged w.Lh, lﬁégéﬁygaﬁﬁaﬁﬁgiﬁﬁ'# EBESFZQnﬁ Q%OCQEE@h@'QQemeﬁﬁ-lo g of
.oct adecyl oxypol'ypr.opyl ene-pol'yetfnylene glycol. (average nol ar -nunber of -
‘addi ti on pfognopgl breusingdeat3beastveragePrelas AGNBERIGLPAddFELHASOf

ethyl ene oxifger8}tion0andR dnaf sspdhunmibydri dendwas ihbeneaddedn asd the

mxture was stirred at roomtenperature for 1 hqur with stirring, - 20.

~fol | oMed By adapti BALEF1ald e@PanydrbFliFan 5&?&Fr§ﬁ?8f5?5$§fg' riy- )

2 - ash, cinder ash, clinker ash, huék ash, silica fume, gilica

pbwdérs; limestone powers and like finé'powderslor gypsum
may be added thereto. Usable as agdregates are grévél,'
crushed stone, water gtahulated iron-blast-furnace slag and

20 fecycled concrete aggregates and, furtﬁer, silica stone
materials, cléy materials, zircon matefials, high_a;umina
matérials, Silicon carbide materials, graphite materials,
chrome materials, chromé—magnesite materials, magnesia
materials and like fire resistant aggregates. .

25 In the cement composition'of thé'present inventiop,i

"the'unit water content in each cubic meter (m’), thelamount:

of ¢ement to be used or the water/cement ratio is pot '
particularly restricted. For example, unit water.contént L
of 100 to 185 kg/m’, the amount of cement to be used of 250.

30 - to 800 kg/m’, and watér/cement ratio {(by weight) = 0.1 to
0.7 are preferred. More preferred are unit water content
120 to 175.kg/m3,‘the amount of cement used of 270¥to 800
kg/m?, and water/cement ratio (by weight) = 0.2 to 0.65.
Thﬁs, a wide range of compositions, from lean miXtures‘to

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



‘éonfaining'l 2 g of'naleic anhydri de. The.mixture was further stirred at
'roon1tenperature for 2 'hours to drive the esterification reaction to
conpletion. The tetrahydrofuran was then distilled off enekbnahtmoswat er 25_
substitution, a half esterification product (2) according to the invention
was obtai-ned. Production Exanple 4 A glass reaction vessel equipped with a
stirrer was 30 charged with.a tetrahgdrofuran solution (25.3 g)-containing.
10 g of octyl oxypoal ypropyl ene- pol yet hyl ene glycol (average nolar nunber of
-addi tion of propyl ene oxide: 20; average nol ar nunber of addlthEI qi ethylene
oxi de: 3) LT tG o SodEnAAURIA de A s HHEH HH RRICEHE e AT Urs Sa

stirred 35 atedR9 LRIMAIAL Ul Hioh ol W dd Bédn remg;réioélmved by 11

February 2005 60 addition of a tetrahydrofuran solutlon § O({lﬂ)lacontalnlng
1.2 g of YHlicdt rite FHMYrFRENTROHISH ureS RS PUFT et sti 7 r o at” room
‘tenperature forpi MW tar drddie itdie oesties | démant crdmisstrerof othe

conpl etion. The tetrahydrofur S' mas the f r mater'
suggtﬁnﬂﬂﬁﬁﬁ%ﬂﬁilqﬁﬁﬁ %ﬁ?zﬁ?qgh @ hat 6§¥#%%§|oﬁ %?% g%ﬁ@ .
accor di ngintent fien i v emdt qmmwlmaly\edeSﬁheﬂte@& Hg: theesopBisafer (1), of -
~the inventjon %@&1 g&m&@%rﬁéé&%oxeopﬁggu@&sc&nré@e(n wReBRNt 10

adm xture ?1“5 a conparative cenent 'adm xture % % é 1 :
pr-epar ed. hﬂ@ea@kie1¢ememe sunweedzethe nbTapPEt 00| 18 1PFeBPHA y¥Y2808 Table 2'

Ilrc)p E“E$1elﬁl-$&0wé£&ht, more preferably 0.02 to 2.0% by weight,
' 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
.addltlon, 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
n 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 llke_
a 25 and, further,.ln those klnds of mortar or concrete whlch
" are requlred to have high flu1d1ty, such as
: superplastlc1zed concrete, self- fllllng concrete, and self—.
leveling materials. -
The cement comp051tlon of the 1nventlon can be .
_30' nroduced 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 composrtlon
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

admixed with cement. Alternatively, the cement admixture'

- of the invention, in the formrof a powder, may be

‘ lncorporated in advance in cement Further, without

: preparlng any cement admlxture in advance, the constltuents"

10

of the cement admlxture of the 1nventlon are dlssolved

_ 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

20

30

- 35

mentioned antlfoamlng agent, or the cement addltlve 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 (A) and the

oxyalkylene antifoaming agentAof the invention may be

1ncorporated each in a separate powder form, in cement in.

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
admixing all the constltuents of the cement admixture - of

" the invention with these production raw materials in such

proportlons that cement and water be ‘the constltuents of

the cement composition.

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

foaming index measurements.

Fig. 2 is a graphic representation of the

relationship between mortar kneading time (stirring time)

£
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“February. 2005 62 Wile the 10% aqueous medi um sol utions of the cement °

-‘"adn1xtures (1) to (3) . remuined uniformw thout separati om Fetia®y 20080 aqueous

medi um sol ution of the corrparatlve cement 5 adni xture (1)- became turbid and
an aggregate separated out -on the liquid-surface. 10 <Mortar ‘test> Mrtar

‘was prepared by addi ng each of the cemggt adm xture prepared in the above
" Production Exanples according to the present invention or the conparative
- cenent adm xture, and the flow value and amount of air were neasured. The
materi al-s argbdttendiichentmos £ axi f ot atrien, (amzwzet asffaiiovxs bﬂ'al hei yo

.bordinary %fd@d £8mento (I&'OP‘garé'Sp quare];d £4 300 Ignd sand

fron1the
‘ Comparatlve Examples 12 and 13.

5 ' BEST MODES FOR CARRYING OUT THE INVENTION
| The followrng examples 1llustrate the present
1nventlon in further detall These examples are, however,‘
by no means llmltatlve of the scope of the present
_;nvehtlon Unless otherwise spec1f1ed, “part(s)” means

10 “part(s) by weight®. The “%” in the amount- of air means “%
'by volume”, and “§” in other ‘contexts means_f? by Werght”.‘

-unless otherw1se specrfled

Production'Example 1
S 15 'g_ "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 ammonium
:peroxodlsulfate was added dropwise- over 5 hours Then, the
emperature 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
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20 FEVer) wat er (684.3 g) contai ning the cenent. admi xture of the

i nvention or.conparative cenent admi xture, and water- (36 g) containing an
AE agent ("Mcro-Air", trademark, product of Master: Bui 116l @&tshary Reisng -
used.. <Method of nortar testing> For preparing each nortar conposition
under the above conditions, cenent was dry-nixed for 30 seconds using a

.nortar mxer, an aqueous dilution of thg specified amount 25 of the'cenenty'
adm xture as. wei ghed was added, and kneading was carried out for 30

seconds to give, a. cement paste. The mixer was once stopped from

rotating, and thk &headi ngacvissevesasl chquipdedi Whthabetheenohataing . the

~speci fi ed sppHoL ghaf Log AgOrEgaLe.apd, Lhe A, Bacbathoa 3 8288000): 3

enent

The whol e char was furt nea

© conposi ti oPCtY @XYHG%YBb@EvheUECEQéMEtbwhpnslgﬂgnol(WENEaagemaelaubjected

to the. folheWhag Jprhani o beShrofp1LhNOIRAL: Nobl OWeog (RBlginalt er

referred to as "slunp cone") having an upper I hsi dé neter of 5 cm
35 a | ower n%%Bangfd%dﬁFEh%Pe?fo?tﬁﬁléﬁ?aﬁaléeheﬁght16f615 eifh maleépruary

2005 63 asaphpeeddenaadhorizgnsal II@inﬁaWéﬁlf:yl:l@(iStQ b'?ﬁnaéb@hew'?th the
cenment COHF&%¢ |on Pg neth d of fill Qg descri hed JIS A 1101 _
(slunp tes tofifetds G %ﬂBFoV%He @teﬁlﬁP &Pufp C%M%ﬂ¢|¢m%d with the
nort ar mastempeedtgeetWy35fanﬂhenrmznntalhyd hheer@jofForani Boapd @bnor-axis.

- of th h h
o e, eat i AL Dadespreads pnt e, LabLE ver opasyied. cang:(he, mean.

.val ue thereo

Fecorded as noT
i ndi cdPes %@hfgﬁetereﬁetabiOUlEp@dechg(1hbabcbyd1ﬁbetanbhat1nﬁeatmomas
measured using a nortar air 10 .nmeter. The flow value and the anmount of air

t hus neasured were recorded as flow val ue and the amount of air after-5

mi nut es of PKPRAGFHER WreBPlehé neasurements. of the flow value and the

-anmount- of air aiAe¢l£%£nfe&@$16ﬁ *@@@angqulﬁﬁeﬂnﬁlﬁﬁ Hs§glﬁ§e£0®a5he

neasurenents Wa
charge w1gh a tggrahydrofuran 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



ac nto the kneadi ng ‘vessel -and then stirred again for 5 ni nutes. Then, - the
fIOM/vaIue and the amount of air were measured by the test nmethods
mentioned above. The flow value and anmount of air neasuradFemﬁmﬁszne'mere
recorded as "flow value and anount of air 20 after 10 m nutes of kneadi ng".
Further, the nortar used' for the measur enent s was put back into the-
kneadi ng vessel and, after 5 mnutes afp stirring, the flow value and
anmount of air were neasured. The flow val ue and anount of air neasured
this time were recorded as "flow val ue and anmount 25 of air after 15 -
- minutes ofaddhelabrmgrt arh‘eeE!r@'l\lr\}x/(j/léﬁl)Jiﬂesalanalola‘t:mn;lrvuts%l’e‘n‘.fiagi' tonteaohngenent
admi xture Bre §homnsidc habk ear%'iyciﬂ;lggbr Uty r@l J%bEﬁE?’c % GY( '-} po)
M. ON

UIDO-0i.r00 000 ~a0 EO ca gaIC)C]_
Qr (pr r stirred at room temperature or hours to drive the

esterification reaction to completion. - The tetrahydrofuran_“
: 5: was then distilled off and, after water substltutlon and
neutralization, a half esterlflcatlon product (3) according -
“to the. 1nventlon was obtalned |
Then, using the copolymer (1) of the 1nventlon and '
"the,half eSterifiéation products (1) to (3), cement
10 admixtures'(l) to (3) and a comparative cement admlxture‘

(l) were prepared. The details are summarized in Table:2,
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'conparative cenent admi xture (1) used in Cbnparative 11 February 2005 65 .

- Exanpl e 2 gave a desired ampunt of air of 8.5%after 5 mnutes of -

kneadi ng. However, as the kneading time was prol onged t a1 gébrisy2008s and 15
m nut es, the anDunt of- air increased, such as 18.0% and 20.9% =
respectlvely It was 5 thus found that it was difficult to stably nalntaln_
the amount of -air. On the contrary, itgaas found that when the cenent

. adnmi xture (1) containing the half esterification  product (1) of Exanple 4

was used, the amobunt of air after 5 minutes of kneading was 11.5% and the
t hat of after 15 10 ninutes of kneading was 15.00, hence the anount of air

_.was not nUWHlEBCEEQSQd agﬁegﬁgnﬂeg§uﬁ §8g8610§%”bkath% %%hggt were

“admi xt Erﬁr

obtai ned as .in Exanpl e (3) shomed a

good stabuﬁﬂsiﬁéuéﬁﬁluiy Fﬁ ﬂﬁé éﬁ@ahﬂedoﬂntﬁ@rmaWﬁthmhésee@eweﬁnonf

admi xt ur esmenna.%naqbeoﬁsnﬁ@alumléo@h’éi?sﬁsé@t thBCALREE %%%%E%@h@ﬁ‘i: and
t her ef ood égg ger5|ng capacities. .The reason -the. ‘cenent

eFApentts l§h6ﬂ€d850669§ﬁ55¢ﬁ|seﬁgraéﬁﬁe@us in the
anpunt of oalthesthatdtberﬁaaetltuent showi ng antifoam ng properties. - 20

~is half esterified with a polybasic carboxyllc acid. Constituents showing -

. antifoaning properties are very high ‘in hydrophobicity and are readily
" adsor bed ofMerhent teFhas, octyloxypolypropylene pol yet hyl ene gl ycol

_25 nunber of addition of e

(average nol ar wypber 9f fﬁp%ﬁépgdqg p&@ ¥A§ 8ﬁlg% tﬁgaggﬁergge nnlar

ene. oxi d Exanple 1
adébrb%@mbﬁtEEﬁeﬁtePﬁrﬁﬁr%artbﬁdab@vs an@dﬁoampngEabmpEEy i s thereby

'.I ost and, &b@cﬁ&ﬁﬂﬁ@ téheheaﬁPéQén@f1§bént538ﬁeé§e§hw EBmiéQ‘Ea't%ée of tine.
On the ot her _

esterifying such a constituéent having 30

e ant i foani ng %?%ﬁ g?t%tﬂfth anpoFypatiev carberyppd awpunti ef ais pessible. -

tg |nErgvemeasuhg?romhmhmmﬁemrﬁmhrﬂsﬁﬁﬂﬁn%fﬁﬂe €Nt t eeptufdorebei ng
adsor be al f.ester
anti f oam ng’ %§g§%|¥0fiéﬂgug %%E?l%%l%f@l?§r¥r%§EﬁEBP9 ﬁ?ﬂFBFyiidgépadually

“in rmoiSar, 985 ﬁhmehag@regkeelme,3@ndgrelsndesahﬁefeomsthéueht bawang 11 .
_February 2@9@@@? water (684.3 g) contalnlng the cement admlxture of

the 1nventlon or . comparatlve cement admlxture, and water
{36 g) contalnlng an AE. agent (“Mlcro—Alr”, trademark
i : product of MastertBuilders)£ be1ng used. .-
20 0 , '
' “<Method of mortar test1ng>
" For preparing each mortar comp051tlon 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 admixzture as weighed was added' and kneadlng
' 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



~stand 25 for 1'm nute

. nunbers o

antifoani ng. properties, whereby good stabilizing effects in the anmount of
air are produced. In the above manner, the cenent adm xtures conprising

.the half ésterification product derived from a consti t uantebrbarpasisng
antlfoanlng properties and a pol ybasic carboxylic .acid as well as a cement
di spersant can attain good  dispersing ability and stabilizing abilities in
~the amount of air. 10 <Antifoaning capgsity testing method> Water, a .
‘foam ng agent and the additive to be tested were placed in a closable

gl ass- made_cyl indrical vessel having a diameter of 4 cmand a height of 101
‘cm -After 28 BPREY PReavBeséronEslshakdr wasarfdldean toathe striekeieh 15 30

_cm. 20 tinekei aeﬁeeeceaﬁeoemelbﬂen Phi OEenbg é%a@?ﬂ% ds ”&Qé‘éfig dge, foam

hei ght was.th d f co arison oam ng- ¢apac
~ | ower foan1ﬂe$3ﬁ?ﬁniiﬁz é hE?S§nP¢f§Qﬁpﬁ§t@ép@@ﬁtﬁmpAnNEﬁoanThg

ilcapa0|t|esmmemeslumppabﬁd wmdeédaﬁhdhctﬂﬁuhb%taQo%%%tUQ%t@Bd @htﬁk‘”e 20
ymer obt ai ne _

condi tion u of the p
. Producffon %ﬁ ﬁOFl% nga?%yfogﬁ?nﬂaQSEn?Xéﬁda@d1m1@06Taﬁhé eénmpbend of
ProductlonmEREQQIQhBtmbad pbaeced bn &he. tABASUREFRNLcYHEESEH, ARG Fhxture

hak H:7 th Il dto
uas shakensupdetaiue eBdbbEONSs DANBLYCRH,T of, PH L, ang Lhen all one gh? |

“at pH 7 weR 9re2ERT Vaine %hé@cetepkﬁlzlgaerolenelEmanﬁhssefsﬁﬁgl 0 and
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alcohol (nunber .
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 measuredt
'-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 ‘



tarbon at ons: 3) - EQ PO adduct- (average nol ar nunbers of addition of EO/PO
.10/ 25) Antifoam ng agent (3):.PQO EQ PO (average nolar nunbers of addition-

of PO EQ PO = 15/16/15) Antifoaning agent (4):.EQ PO EO1{ Batrizmggoosol ar 10 -

nunbers .of .addition of EO/PO/EO.= 5/30/5) Conparative antifoanm ng agent
(1): 1-octanol (nunber of carbon:atons: 8)-PQ EO adduct (nolar nunbers of
~addition of PO EO = 20/3) 15 Then,. cengnt adm xtures (4) to (7) and.
conparative- cement adnmixture (2) were-prepared . by. mxing up the °
copol yner élé menti oned above in Production Exanple - .1 and: the 7
“antifoamn ‘én s (1) to (4) or conparative antlfoam ng agent. (1) 20 11

.February 2005 .68 Tahle 4 ln x w m C E 0 UUa a E wGa .C. E.
X WCo. . a) C.E : ‘ , - : S
3l 8% o -
afs k| g ™ w e}
ElEc| s || "% | "% | "%
O E‘% :
)
2]
led| w -'
al 65| © 3 ow oo 0 N
S| SE] - No | ro | O
e o Lo
i 0% o _
N
od .
o Ry
] ¥ 0 o)}
El e8| o o ) )
afj 6.2 . - — 0 - ©
E:
o
o ' s
g A ]
o] £ 19]
5| § 5 0 b - 0 -0 - O @
Eled| — _ O D o ws le 3
L 0 © S 5
@ = E
o @
[ Lo han bl &
g E(J féméwé‘m%£§%% O & .
b1 A . B B~
8 ls |s2leEcglde glaggld <
F |2l 8T E ESI<E EI<E E|l> 5
o |BE|8E - B =
i o o|ln @ & =
AR HER . o= B ¢
£ 63| 8% o P'm oy 2 = 8
S leniss 25585 £33
® 2% ol >owE 8 = M
5 [E°|E8 85583 5y
£ | < 2 ¥ CTXEEEs o
® E "LEE oy = @
o < E ~ \n = “
-«

As is evident from the results shown in Table 3, the;

5 .comparatlve cement admixture {1) used in Comparative
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can be seen fromthe results shown in Table 4, the storage stability of
- each of the 10% by weight.. aqueous nedium sol utions of 1t ReorGeyEO0E
_admi xtures-(4) to (7) was good. On the contrary,. -, the 10% by weight
- aqueous medi um solution of the conparative cenent adm xture (2) becane _
turbid and; after -several days; aggreggises were separated ' .on the liquid.
sur f.ace. Then, nortar tests were carried out using the'cenent‘adnixtures
~of the invention, and the 10 conparative cement adm xture. <Mortar test> .
Mortar corfpowinlon yavre prépatedd bymaddi ngfther senentsagdristuses (4). to
(7)) of th | ne n. the ov Pro uctlon Exanpl es and
t he coma?%%%ﬁé‘%eﬁﬁen}%?eg%m@t %O%%Z‘ée at te'%lspe 3(@? éj THEE 1B val ues
“and  anpumEC BINGEd Serkl mebmukes. aIT@elthanm‘aes, anUenambant 66raitation

used I n { MEndesiseanssde (ol | o956s 1an9008 of  TaLpelyp.ordinary portland

f fine 20, aggregate (T-and san gawa River),

~ cenent, 0
-7_720 3 a oﬁ: Q%QuQQNﬁQﬁhlhb %ﬁ%h@ubﬁn¥9t®tebbf mhentawenthen or -

amount of air. On the contrary, it was found that ‘when the
-cement admlxture (1) contalnlng ‘the half esterification
" product (1) of Example 4 was used, 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 increaeed. 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 moietyJis'preeumably hydroiyzed gradually in mortar,
35 which is alkaline,,and releases the constituent haying_‘



the conparative cement admi xture: <Mortar test met hod>-25. Mortar or cenent
conposi tions were produced under the above conditions in the Sane'nanner,'

- as the above-mentioned nortar .test nmethod, and the cementi1(FeBu4aRY05 ,

conpositions obtained were subjected to nortar flow testing in the same
.manner as nentioned above. 30 The flow val ues and amounts of air for the.

- respective cenent admi xtures are showgg n Table 5. 11 February 2005 70
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~ - antifoaming properties, 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
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Antifoaming‘agent‘(l)' 3- methyl 3~ buten 1- ol (number
of carbon atomsf 9) EO/PO adduct (average molar numbera-of,
‘addition of EO/PO = 10/25)

Antifoaming agent (2): allyl alcohol (number of

-5 carboﬁ atoms: 3)-EQ/PO adduct'(average molar numbers of
- addition of EO/PO = 10/25) | |
' Antifoaming agent (3): PO/EO/PO (average molar
- mumbers of addition of PO/EO/PO = 15/16/15)
- ;, Antifoaming agent (4): _ EQ/PO/EO (average molar_:
10 numbers of addition of EO/PO/EO = 5/30/5) - L
' Comparatlve antlfoamlng agent {1): 1- oetanol (number
of carbon atoms: 8) PO/EO adduct (molar numbers of addltlon
" of PO/EO = 20/3) |

s Theh, 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 cqmparatlve'
antifoaming agent (1). ' |

20 ' '



E:orrpa'r ative cenent adm xture (2) used in Conparative .Exanple 4 gave a -
sufficiently | ow anount of air, namely 5 2.8% by volune, after 5 nminutes of
kneadi ng. However, the anount of air after 15 minutes ofi{lkagasy pgpswas very
. high, nanmely 8:7%by volune. It was thus found that it is difficult to
adjust the anpunt of air at.a constant level using this cement adm xture. .
On the contrary, with the |o. cenent adgg xture (4) used in Exanple 11, the -
anount of air after 5 minutes of kneading was suffi ciently low, nanely
. 2.60 by volune, and the amount of air after 15 minutes of kneadi ng-was"
4. 0% by volahee f ft was. thus found that the anount of air was maintained at.
15 th the other cenment .adm xtures (5) to

(7)the sif % e |obt aijned as with the cement adnmi xture (4)
and the a Id bHe mailnt ai ned at constant |evels. These -

. cenent adm agm xed With a cenment dispersant and therefore
“showed goo %) sifo| 8b¥li & gs.x 30 The reason why the cenent adm xtures
“of ‘the prededf § ' raflsdd no |marked increases in.the anount' of - ai r-

. even _V\hen'rtrfé tg ling i s prjol onged and gave stable anount of air = -
. entrained ifs |t pphi lficity of the antifoanm ng agents (1) to (4)
~.I's high. THOSF =z i_crann,ug >5~ggemt-y . whi ch have been used- general |y, for . -

- exanpl e thgq opes Used |n.10mparat ive Exanple 2, were very lowin :
~hydrophiligi2y and, ergf br e, |presymabl y. aggregate in the - = o

cenent - contjag hi &g agueous redi Um _aljl owi'ng the increase.in ‘the anmount of -
air after 1% Rut gf -Enpagi Nng.OFfrther, 30 the antifoaning agent used in
~ Conpar at.i vq dEkagpl e@, f®r} Tngtance, was very high in hydrophobicity and
readity "acsol:béd on der@ni. Therefpre, it was presunable that the -
ant i f oam ng dfeitied of fhe antifganing agent weres lost and the amount -
of -air .incfleased. |35 IIng he abgve nner,.- the cenent adm xtures-: conprising
11 Februar) 08 "2,\.the§0 hT ghly hydgophi lic antifoani ng agent and a cenent -
di-sper sant }G _‘Qtiaign gaed| wat ¢r-refluci ng capacities and small change in
t he anmount |} ar elgt raimed @/ithdh 1 apse of tine, namely :the Kneading
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A gl ass-made reaction vessel equrpped with a - thernonmeter,. stirrer,

. dropping funnel, nitrogen inlet. tube and reflux condenser was, -char ged
-with 546 g of.. dei oni zed 10 wat er, 800-g of a pol yal kyl enes gdbyi@e 2005

monoal kenyl ether nononer- (herernafter referred to as | PN-50) derived from

3-- nethyl-3-buten-1-01 by additi.on of 50 noles of ethylene oxide; -and 83

g of maleic acid (hereinafter sonmetinmeso referred to as MA)-. ‘After -raising

.the tenperature to 65C, 15 2.4 g o-f a 30% aqueous sol ution of hydr ogen

peroxi de was. added: Thereto was added dropw se an.aqueous sol utionof .

~0.9.9 of L-ascorbic acid in 39.1 g of deionized water over. -1 hour.

~.Thereafter, matuyatéon wass&iheeted e ésr Pts shQQHrlhoTQM}é%t h@he .

poI yrrerl zation reaction to COprI et on. reaction mxture
adj ust ed. t3-PFREE vf ERD A1 3BY, agueeds bl tahreoh%f bs’odﬁérﬁhﬁyéﬂ@)@pﬁé to give an

“agquéeous rm@kmmrsecbyﬁw@nefoﬁ @ﬂéyéeﬁnéﬁﬁybaﬁlﬁﬁhﬁes THZ ¢envensiygg of -the.
.]polyalgylene ycoléggnoal ether nonQmer was an the conversron

of maléic %‘E‘? Yopots nets d?)‘fdi"?‘lje‘ém?\/a%qlh%%ﬁ BedteBpol yner
(2)". Pr odmlmbmrExafrptlee6cangiaaasmadeemeaethamlxt\aeeserb eqeicpped with-a

- th t g.f t let 30,and reflux .

 Uherronetef y SLATLSE, SEPRPLDS,LuR0ely, Dl CLGER LOLET Ll o 30and ref] ux
of an unsafplmr*altl%dlaﬁluoﬁo‘ﬁurﬂecevec[fliefro,mrﬁamtaimytteﬁts bu¢ea-taotiby addi tion
of - 50. ”D|@§1n@ftﬁeh&eﬁgﬁtoégﬂfxtéiegroﬁagﬁengnbgﬁtagﬁp% gB%BE to 65C,

-0.38 part of a 30% aqueous utron of rogen peroxrde was added,. and
19. 8318art%o%@a%aﬁBW@aGQQ@DE agritencof 11 February 2005 73 acrylic acid
" was added dropmnse over 3 hours, '0.35 part of 3-nercaptopropionic acid
over 3 hours, and 6.99 parts of -a 2.1% aqueous sol ution of L-ascorbic acrd
~over 3.5 Hﬂ%ﬁ%tarT%%?Eafter the tenperature was mintained at 65C for 60 .
mnutes to dri vercrmquwmmsmaimm wea@tp@@paiedcogpheam@ ‘théhe |

orP oo B RIS T e TR e B Br=Eb b 5SROtk | z.ed_
- hydr ot&de, lmheh@bgb@me ByodoectioedEyansbesat and theacpobypmert iventamnanhg -a
.t'C0p0|ynEr édhlxﬂﬁf@ ?ZVB'9@&p@¥€£99fyﬁpa§8utﬁe %@b&hEa?Le%7a990 masrﬂ
'  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.



obt ai ned. This copol yner was naned as "cop.olymer.(3)". The total anount

- of the nononers used was 59.7% by weight relative to the whole anpunt of
the raw materials used in the polynerization.. The resi dmaébrmmms of . the
unsaturated 15 :al cohol obtained by addi ng 50 rml es of et hyl ene oxi de to 3-.
met hyl - 3-buten-1-0l and that of acrylic acid were determ ned by. |IC]UId

chr omat-ogr aphy (LC) and the conversionsmwere cal cul ated. As a result, ‘the .
“pol ymeri zati-on rate of said unsat ur at ed al cohol was 78.4% 20 and t he
:conver sion of acrylic acid was 98.4% The, structures, cloud points and’
"kaol'in. tuf®Pdety values of the antifoanmi ng agents used in the foll ow ng

- Exanpl es an Connaratl ve Exanples are shown in Table 6.° The basic' = -
'structure qf |t arjt i f oqmi ng agents is derived 25 froman al cohol or water
by additi onqfg thyl enejoxi de and propyl ene oxide. Here, ethylene oxide is:

. abbrevi at ec %Lﬁ ando proop | ene oxi de as PO. The nunbers of noles of EO

. and - PO ar ¢ gL“’ a(ge Rel ar @uUnbers of . addition of EO and PO. .-R 0-
represents |{)g &lesijdues |of sfecondary al cohol's containing 30 12 to 14
carbon atorns.f Egch [cl oud poijnt, is the value obtained by preparing a 0..5% .
aqueous nedgm-sot-di-t+oertoi—each anti f oam ng agent and foll ow ng the '
‘above- nentiforjed | cljoud poi n'd neasur enent method. Each kaolin turbidity is-
the val ue rr%%L%l%eg by tle above--mentioned kaolin turbidity 35 measurenent
met hod. | i'é:%bg udrly 22005 74 Tabl e 6 Q 00000000(JO0 OLCO NN ca - W
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_ As can be seen from the results shown in Table 5, the
comparative cement admixture {2) used in Comparative
| Example 4 gave a sufficiently low amount of air, namely
5 2.8% by'volume, after 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, presumably 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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‘February 2005 75 Cenent adniXtures wer e prepared using the-dispersants and
antifoam ng agents shown in 'fable 7. The dispersion |nd1£@ﬁmmwmmad
points, foam ng indices 1 and foami ng 5 indices 2 of the cenent admi. xtures
~obtai ned are shown in Table 7. The dispersion indices were neasured by t he
above-rmentioned dispersion index measurgyent nethod. For cloud point
measur enents, 20% by wei ght agueous nedium solutions of the cenment -
adnmi xtures were prepared. and the 10 val ues shown were neasured by the -
above- nent tbAedighbuchygoophibasanemeotnimyhagdenthantioanicagehndi ces 1 and
foamng in e S S by the.above- nentioned foam ng
i ndex neasﬁ%gﬁéﬁgaﬁ% ﬁéﬁ ¥E£¥§ EgggugéggEoégdggl?gbpgp?Cltﬁﬁ pod |
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 -
thermometer, stirrer, dropping funnel nltrogen inlet. tuber
o and reflux condenser was charged w1th 546 g of delonlzed
10  water, 800 g of a polyalkylene glycol monoalkenyl_ether
' monomer (hereinafter_referred to as IPN-50) derived fromlje
methyl-3-buten-1i-ol by addition of 50 moles of ethylehe'-‘-
oxide, and 83 g of maleic acid (hereinafter sometimes
referred to‘as-MA)t After raising'the temperature to 65°C,j
.15 2.4 g of 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 This reaction mlxture was adjusted to pH 8 w1th a 309
' aqueous solutlon of sodium hydrox1de to glve an aqueous
_medlum solutlon of a polycarboxylic acid. The conversion
- of the polyalkylene glycol moncalkenyl ether monomer was
_ 89% and the conversion of maieic-acid was-98%. The-
- 25 oopolymer obtained wag named as “copolymer (2)”}

Production Example 6 ,
A glass-made reaotion_vessel_equipped with a
- thermometer, stirrer, dropping funnel,;nitrogen inlet tube

539 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 30ﬁ aqueous solution of hydrogen perox1de

35 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 oart 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

.ualues 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.
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. in the follow ng. The anmbunt of addition (%by wei ght) is the. anpunt of

addition. (parts by weight) of the antifoam ng: agent reI ative to 100 parts
'by wei ght of the cement sol i-d. - _

Cement admlxtures were prepared u51ng the dlspersants
-and antifoaming agents shown in Table 7. The dispersion
indices, cloud points, foaning: ‘indices 1 and‘foaming‘f
-5 indices 2 of the'eement'admiitures_obtained are shown in -
Table 7. The dispersion indices were measured by the
above*mentloned dlsper51on ‘index measurement method For
cloud point measurements, 20% by welght aqueous medlum '
A solutlons of the eement admixtures were prepared and the
10 values shown were‘me35ured by the above-mentioned cloud
point ﬁeasurement method. The,foaminé indices 1 and
foaming indices 2 are'tne ﬁalues measured by the above-

mentioned féaming index measurement method.

- 15



The cl oud point (O (20% by weight) is ‘the cloud point of a 20% by wei ght
"aqueous -medi um sol ution of the cenent .admixture. HP-11 and HP-8 are .
trademarks for Takenoto Yushi's air-entraining and hi gh- ramgeuary 2005

wat er-reducing 10 admixtures. <Mortar test> . Mrtar compositions were

'pr epared by adding the water-reducing agents and antifoaning agents. shown
in Table ‘15 8 and Table 9 and the floweal ues and anmounts of air. were-
measured. The materials and nortar fornulation.. and measuring apparatus
are the sane as those menti oned above referri ng to the neasurenment nethod.-
~of 'percent"éﬁ}é 8f7 increase in the amount of air entrained. 20 <Mbrtar test

_nmethod>' (1).-Cenent (1 605 g) was placed in a nixer/agitator and. dry .
m Xi ng was (‘ga.r r—h@ed out  flog %0 sgcond,s 2) - i (691.5.9; water alone
. anounting t{g 95. *0| of the "2 equi red afrount) |Cpntai ning the ‘wat er - reduci ng
~agent.-and {antji.Lopm ng ggent ywas jadded, [and Kkiieadi ng was carried out for
30 seconds. {'3)& nd (4,268 y) @and 36.4({g &f Wa{er (water alone anounting
to 5% of t redrafount-rreontatntng—the—AE—30 agent was adde_d and
- kneadi ng wag cagg Bz out! £9rg 120 |secpnds. _(4)509rri ni slunmp cone (slunp
.cone descr i{lged nJAH Al 1173 s.filled Wit two | ayers of the nortar
prepared. [EaghTREYET s—poupdedwith—gpackimygrod 15 tines until 35 the
tip of th'_e Racgkicg Fod-engerdetl 40 a hal{ ok the|gepth 11 February 2005 78
of that Iaye;r ahd,c‘?'éﬁ"nallly, % he deficiepcy wad supplied and ...the [|ayer. _
surface waq Snopt hened. [Thyediat 'y thefeafter, [tlhe m ni slunp cone was
lifted vertiEcaI g and{ tHe2 diamet gr, %judged tgs t he maxi mum of the ‘
nmortar thatl-shdd-spreag--gndl--5|-the distahce pedpendicular. to the direction _
of the maxi r%.;,mgféjﬁ,a,rret er| swre| npasured, |and the gean val ue thereof was
recorded ag &' npttjar f] ow val ue”. [The ampunt off "ailr. was neasured using a -
mortar air [etler [produdt ¢f Maruto T Seisakughp:i Mortar. Air Meter. C13S. .
(tradenark)]g.“’. =t TR 8 8 |E|= : S
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10 (5) The nortar was further kneaded for 5 minutes, and the - mortar flow -
val ue and anount of air were neasured by the nethods nentioned above under
(4) (anmount - of air (P) after 5 mnutes of kneading). (6)11Fbguaprtosr was
~further kneaded for 5 minutes, and the .15 nortar flow val ue and anount of
air were neasured by the nethods nentioned above under (4). (anount of air
~after 10 mnutes of kneading). .(7) The nortar was further kneaded for 5:
mnutes and the nortar flow value and anmount of air were neasured by the
20 met hods rentioned above under. (4) (amount of rair.(Q after 15 nminutes
‘of kneading). The increase (o by volune) in amount of air entrained was

. .calculated as. Q 1aaatlozs Ll Felyaaryr 2905 J9- Jahh er SR G LV o KO pypl Y |

-fQ [11C V% CVM Cate.. Nt D~M wUdeo WQM’T‘M achNcoO TOpt opN aq rrhl
a X O |an wing. The amount of addition (% by weight) is t

amount of addition. (parts by welght) of the antlfoamlng
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 compbsitions 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 reguired 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 _tne tip'of the packing rod entered to a half of the depth



_1NGO‘C:JIV7" a u>ma. oqoc+t E wo-4 X 111" ~ mQ cal as Dr- thCIEIVN‘cort_I'OO'-_
E ~ w XA ~' K7y(DC4 Q Wrn .--SO C% cxM pO ppo N w+~GCgN EDAQN . - cou) Nt
Ocr; ~C Co-~InCD" _ , 11 February 2005 :

78

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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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
by weight of cement solids. The increase (15 minutes - 5'

minutes) means the increase (% by volume) in amount of air

" ‘entrained during lO'minutes,(between values after 5 minutes

and 15 minutes of stirring). : -
: ‘ From Table 8 and Table 9, it is evident that when the

‘antlfoamlng agents accordlng to the. present 1nventlon were

used, the increases in amount of air entrained as compared

between the valuesrafter 5 minutes and the values after 15

" mihutes were 0.2 to 5.5%, hence the amount. of air entrainedp_

. could be prevented from 1ncrea51ng whereas when the

comparatlve antlfoamlng agents were used, the lncreases 1n

amount of alr entralned between the values after 5 minutes

'dand the values after 15 mlnutes were remarkable, namely .
‘12 6 to 165 The reason is presumably that the comparatlve |
‘antifoaming ageéents have very strong hydrophob1c1ty and

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
presumably resistant to hydrophoblc association and '
prec1p1tatlon during mortar kneadlng, hence thelr
antifoaning capacities can be malntalned -

Fig. 2 is a graphlc representatlon between the mortar -

kneadlng time (stlrrlng tlme} and the amount of air

entrained (amount_of air: % by volume) as plotted for the

mortar compositions prepared‘in Examples 24 to 35 and

Comparative Examples 12’and 13. From Fig. 2, it is seen

that when the antifoaming agents of the invention were used
the amount of air entrained could be prevented from

1ncreaslng evenrwhen kneadlng was continued but that when
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the comparative antifodming agents Were used they were

ulnactlvated and the amount of alr entrained 1ncreased
markedly. '

INDUSTRIAL APPLICABILITY |
The cement admlxtures of the 1nventlon, ~which have :h
the above-mentioned constltutlons, can su1tably be used in
cement pastes, mortar, concrete “and llke cement
comp031t10ns and can stabilize the amount of alr entralned
with the lapse of. tlme and thus facilitate the quallty

"control of cement comp081tlons and further, can 1mprove

the workablllty of cement comp051tlons owing to thelr

Hexcellent dlsper81ng capac1t1es The cement comp051tlons

of the invention whlch comprise such cement admlxtures are

-excellent in water- redu01ng ablllty and workablllty and can T

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

productlon

TO
11 February 2005 81 Expl anations. are nade of Table 8 and1f@wheyg0mh the -



follomnng The. anobunt of addition (weight % C) neans the anount of .
addi'tion (parts by weight) relative to 100 parts 5 by wei ght of cenment
solids. The increase- (15 mnutes - 5 nlnutes) means t heti Pebreasz06 % by
vol ume) in anount of.air entrained: durlng 10 mi'nutes (between values after
5 minutes and 15 ninutes of stirring). From Table 8 and Table 9, it is '
evident that when the 10 antlfoanlng agpnts according.to the .present
invention were' used, the.increases. in amount of air. entrained as
conpared between the values after 5 m nutes and.the val ues after 15
-~ minutes viere 0.2 to 5.5% hence the ammpiMs of air entrained could be
.prevented from.increasing whereas whéen the 15 conparative antifoamng . ..
agents were used, the increases-in anpunt of air entrained between the
values after 5 mnutes and the values. after 15 mi nutes were remarkabl e,
nanely 12.6 to 16% The reason is presumably that the conparative
antifoam ng agents have very strong hydrophobicity and, 20 therefore,. the
antifoam ng agents undergo hydrophobic association and precipitate out
during nortar kneading and thus are inactivated, nanely their antifoam ng.
capacities are lost. On the contrary, the antifoam ng agents of the
invention are relatively hydrophilic and therefore they are 25 presumably
resi stant to hydrophobi c association and precipitation during nortar
kneadi ng, hence their antifoam ng capacities can be maintained. Fig.. 2.is
a graphic representation between the nortar kneadjng tinme (stirring ti .
and the amount of hir 3b eAPFAFnBdREEHESR CGMmBRiysing %yW@B?ﬁnﬁP &ﬁﬂﬂcﬁted
for the nopbaymeenpAsi hhananpﬁﬁﬁafsgmhﬂgEé EHH:GE%B% to 35 and |
" Conpar ati ve’ Exanpﬂes 12 and 13. m Fi g it is seen that “When the, »
antifoam ng agent¥ %?e%ﬂes?ﬁgeﬂ?Fbﬁoﬁ%+%gu§%@nt {Re Baduntke®lanr entrained
coul d be preweniédt{raf n85 noceeakingsevengywheaskneadingdwas gomgi pyed -but

t hat when fu e ratlve nt i.f oam gents.were used,

they were L&na@tlvgéﬁag %ﬁéﬁgn%ﬁg o?na|? 82?P§.R8ﬁnp feﬁg d1OHEFked! y.

5 |NDUSTR|ALhﬁppﬁf@ﬁgﬁLmqasured 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 antifoeminq 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-, -CQ;-, 504 p —P04

"or ~NH-, m represents én'integer of 1 or 2 and,‘when rRY is



The cenent admi xtures of the invention, which have the above-nentioned.

constitutions, can SU|tany be used in <cenent pastes, nortar, concrete and :
i ke cement conpositions and can stabilize the anount oft mbnuarelztmal ned 10
with the Iapse of time and thus facilitate the qual i'ty control of -cenent.
conposi tions ‘and, further, can-inprove .the wirkability of cenent.
conpositions_OMAng to thelr -~ excel 1 ent dl%@erSIng capacities. The. cement.
conpositions of the invention which conprise such cement adnlxtures are 15

excellent in uci.n ablllt and wor Kkabi ity and can. give hardened
products excem?‘yat Olg%glstafté’ﬂ'gtﬂl éﬁd durability .and, further, can.stably -

maintain the anmpunt of air entrained wthout al I oW ng increases in the

amount of air .even whep,th f gading is prolonged in the 20
production. 11 February 200% g@%%%é iy cae‘?fé‘ﬁfdi'aa% Puféd ad@hpi si ng a
wat er sol ubl e pol Yherein) thadmar® antédmanimgs Bige idedddal WEHRITY sg;d

nmg/L

anti f oam ng agenth&ByaRas turbidity.of not npre.than 5
as neasured in a y V\g?gﬁt%?géﬁggﬁsaﬂ%d?ﬁﬁ#‘sbisuf‘| BﬁraégEFoﬂﬁ poi nt of-

not | ower tlﬂﬁﬁngéegsa%ﬁéugéaupnCﬁan’OaSI%tbg etghB0 aguBONSa BBAEUM
solution and an anti foani ng capaC| ty in salt water, and wherein the content
of said antifoam ng age not more than 10 tines. relative to said

wat er - sol ubl e pol yrer ?E&)e Sﬁmleﬁ‘v;t WEREt Wes i accord fhe ten@ritaladrﬁ XAre,
accordi ng to O ai mHereieseid @)@ﬂ]@_ﬂtéﬁ@%{f@f@&ﬁﬁ%%( $es; an

oxyal kyl ene i 4 age, ( %‘g resent ed OWI ng gje%er al
formula (5); xaé‘ﬁ Q@rﬁ%?& tq} rﬁ{ OYIHT tFRP SR %ﬂmRhaah@)% are the sane
or different and each represents a hydrogen atom or a hydrocarbon group '
containing 1 tog _CE J R3O groups,agre the sanme or
different and eagﬁ Léigéﬁj)gﬁ I{)@& kKyFene gr oubg)cont aining 2 to 18.
carbon atons,. t represents the average nolar nunber of addition of the .
ogil liyl ggilwm Tubuia A AUFBBEeQbnt st & AQBroleleRiEReNLS ;0 - 02,
hydrocarbon group contalnlng 1 to 30 carbon atoms, RB -_ o
repres.ents an Oxyalkylene group containing 3 to 18 carbon
atomsf r and s each represents the .average molar nunmber 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 ethylehe oxide‘and v is
the molar number of addition of alkylene oxide containing 3



4-i's ~-NH, mrepresents an integer ofl or 2 and, when Rs 11, February
2005 84 a hydrogen atom mis 3. The cenent adm xture according to Claim 2,
wherein them R5 groups in said general fornula (5) are tieFehanas 2005
different and each is a straight or. branched al kyl group. containing 3 to
30 carbon atons. 4. The cenent adm xture according to Caim.2 or 3,
wherei n said oxyal kyl ene antifoam ng agent (B-1) is represented by the
follow ng general formula (6); R7Q {c2Ho & (n80 -H ( 6 ) in the formila,
R7 'represents a. hydrogen atomor a hydrocarbon group containing | to 30
carbon atons, - R8 represents an oxyal kyl ene group containing 3 to 18 carbon
_atons, r._and Pedre prdeemtatons he. average. nolar number of addition.

and r and s satisfy the relations 0.2 <r/(r +s) <0.8and 2 < (r +s) <

300. 5. The cenment adm xture according to Claim4, wherein R7 in said

general formula (6) 1s a’teanght admbrhnckedomlptls GHPUD wAEA NG Bel O
30 carbon atorgol yimed hear el tw@E) Xt ure according to aim1l, wherein
sai.d antifoaning agent (B) conprises an oxyal kyl ene antifoani ng agent (B-2)
havi ng a hydrocar borfhegednpa chrmmahaigiy bhteiBed day hemsahons caaBighky! ene

oxi de chai n cahibseidecan: L1 Hi 4 VA fll% d an, oxyal kyl ene, _group-

containing 3 té)dnglsx car b%n a orrgttujgn%:l at LP‘%as 'd]b S%}?E%‘@%ngét%ql reqment

mol ecul ar t heraor-*&4Fe. &9 idpamelpmate hedgliar sthasf §0Rgof hehe ef ddm A0S qidk 2
i gl

<ul/r(u+v) <0. 8 and dbtained cﬁu%QQgp%lﬂVia%ﬁgohEaﬁleﬁ' I s _the polar
number of addit4 lene, oxide and v is the norar HuHBeFOHftEMiti on
of al kyl ene ox‘%%gé%:%é]ttg%rpnél/%tg HYKLUTE Gor $oaMe5 85 or nore carbon atons. 7.

A.cement - adni xt ure @EpTrerdiaye o Haficin HHEYHE d POEL ter,
wherein_ a foargf@,g-tﬁatp&bﬁ?& nag. b(yalca.usi n ll‘;g{ ca j(%)éﬂm cﬁ%‘fé% d%?ﬂ(}gx%sﬁi ng
[ .said

aqueous medium sol ution of; cement™ 1or17e—containing aqueous .
-medium soluthn of said cement -admixture to foam-is not
less than 50%,

a cloud point of a 20% by weight aqueous medium
solution of said cement admixture is not lower than 5°C;
‘and ‘

| a viscdsity'of a calcium carbonate Slurry prepared by
.éddlng 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
~‘carbonate 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) COmpriseS 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



admi xture to foamis not higher than 70% of -the foam hei ght- - obt ai ned by
causi ng an aqueous nedi um sol ution- of said cement admi'xture to foam

. percent age .of foam hei ght di sappearance 5 ninutes aft ett kehusiyegos he
cal cium chl ori de--cont ai ni-ng- aqueous .-nedi um sol ution of said cenent -
-adm xture to foamis not less. than 50% a cloud point of a 20% by wei ght
aqueous nmedi um sol ution of said.cement a§r xture is not |ower -than 5C, -
and a viscosity of a calciumcarbonate slurry prepared by.  addi ng an
aqueous nedi-um sol ution of sajd cenent:-adm xture to calcium car bonat e- and
adj usting- t P cbiitehtrBrlaai B” ayshdil adei tdllelreame Or 284 byemen ghéngdel at i ve

to calcium sathongbeeapftih u ate to -70% b
wei ght is- n(r)éngore %hgne t%o% ﬁg@ﬁ?@én éf e ce#re%}trﬁ‘%ﬁ?gt%%u%tc Itl%l %g to

any of d ai IEGUPS REEr D SaME qat diféerebleapd paeh ¢Apreseptisses - a ‘
pol ycar boxylare myeiipplsﬂ@rgfé\:;l)cdl@&/amﬁg pol yoxygl &&}%‘xﬁ a@dﬁly 3(7): |

constl t uent urli e§| epresented by the foll ow ng genera o
Rio 1. 159 %io‘b( O %R 399 IR (RGP ODOBE s8Adht 1ot ¢ Briba, RO and_

R -0 are th@issambky)lemiefgmmtamﬂdls aeaehrsepr@ﬁe@teo@dwdg&@gﬁnzatﬁm or a

met hyl grou&, S, ane t he sa r-different an
represents . oxy tfiyl ene‘g%ro qﬂr%u‘?ﬁrﬂgrgy OB BHHPWHE ons, a
represents ﬂ%ﬁ%ﬁ/@?m hottarBlemﬂromfatadm,tl on of the oxyal kyl ene group
‘and is a nunber ofgRytp &%m %§ rchcr setnts a hydr en._atomor a

} o

hydr ocar bon group contai ni carhon. a rboxylic acid .
consti t uent r@lﬂrtes(ant)ed rle\brtéeﬁarﬁfédcbvnmegefmﬂaﬂm ftgrrgerﬂarea) formula .(8);
R13 R14 . 113 _

| R13 RM DR
_(‘C'“C%- (&)
Rlﬁ‘ COOM1

in the formula, R13 and R“,are the same or dlfferent and
each represents a hydrogen atom or a methyl group and M*
represents a hydrogen atom, a monovalent metal, a dlvalent
metal, ammonium or a protonated organic amine.

9.

| The cement admixture according to any of Claims
1 to 8,

wherein said water-soluble polymer (A) comprlses a
polycarboxyllc acid polymer (A-2) having a polyoxyalkylene .

~ether constltuent unit (III) represented by the following
general formula (9); !

R15 R17
|

(ll C S (9)°

" in the formula, R}ﬂ Iﬁs and R are the same or different
and each represents a hydrogen atom or a methyl group, R
represents a hydrocarbon group containing 1 to 5 carbon



O00OM -in the fornula, .R13 and Rig are the sane or different and each
represents a hydrogen atomor a nethyl group and -ML represents a hydrogen
atom a nonoval ent ‘netal, a divalent netal, ammonium Or 1 erdbfualyas ed-
organic amne. 9. The cerrent adm xture accordl ng-to any of dains .1 to 8,
wher ei n said water-sol ubl e pol'ymer (A) conprises -a polycar boxyl ic acid -
pol ymer (A— 2). havi-ng a pol yoxyal kyl ene 4 her constituent uni t (I I I)
represented by 'thHe following -general fornula (9); R15 R17 R6. - -
18Q(R190) bR20 (9), in"the for mul a;, RL5, R16 and R17 are t.he.sane or

di f ferent aﬁEIO@&ehthépbeBelﬁlt gravpsdaogehat Gamer o2 RIATHrOURd Raen -~ -
represents arbyde 0Qn9 n 1t carbon F ruar 2005 87 - .
atoms, the.b %QOggﬁggpgna?gygﬁgggéﬁ% %Pg%ﬁ)f?%?gﬁna]ﬁ‘a %a%ﬂ fg F@E @8ent s

an oxyal kyl efiEOYPoup &BRrEFARkg thecaudrage boolaronmmbbrrepr ga@mtgoﬁhgf

aver age nol atheuci_‘lia?élﬁhéﬂé“%;r@ﬂpoindti@ XY ahkyl el hgdf') Oa]né £ nunber

of 2 to 300 and ge resents a hydrogen at om or r%up
cont ai ni ng 1XtRT3B°REFpBnh BibRgen  afem ok H@x@twcaxa}cmnl gmmpl tuent uni-t

represent ed bgnt@minglpmt@m@e@@f@énfeog(g%a R21 R23. c-"c¢'" R22 Coon~2
(10) in the forrrul Rex anc %are the sane or dlfferent and each -
represents a hydr aat%el‘ﬁ hyACigt s o tusodvBint o(T¥ed that R21 and

R22 do not rmpeemmtemvetm Nt L BReaus] Jen PR I &PERASEA §16) hydrogen atom
a nmethyl group or -CH2000M4, R21 and R22 are the-sane or dlfferent and- -
each represents. R2I]|yR)2@)gen atomor a nethyl group when R23 As- CHZOOOIVB
M2, MB and M4 'ea(fh presents ahydrogen atom a nonoval ent net aI a :

di val ent r_reta.l_,.(_ |:)1_u_m or a prf)i%r}at ed organl c am ne.

in the formula,lRm'and R22 are the same or dlfferent andt
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.



10. A cenent. conposition conprising the cenent, admixture according to any
of Clainms 1 to 9, cenent and. water. 11. A cenent conposition-conprising
the cement adnixture according to any-one of clains 1 tol&@uane2®eht and.
wat er, -wherein percentage of increase in an anmount of air .entrained after
10 mi nutes of kneadi ng i s-not nore than 100%relative to an initial amunt-
of air entrained. .11 February 2005 88 ABSTRACT The objective of the
present invention is to provide a cé&ent addi tive which causes no |ncrease'

in the ampunt of -5 air and can thu ﬁ#@{ mai ntain the anount of air .
entrai ned even when the time of kneadrng prolonged in the production of
.cenent conpositions. A further-object is ‘to provide a cenent adm xture .

'"haV|ng such air ebDhéabpiagtiwd QRelilyL a gk ve| of
“wat er - r educi,ng 10 aggﬁj as melﬁﬁge%r%%%ﬁgngh%%ﬁ%%ghtl Fo sbEaRide
addi tive conmprisi HE b{%‘() CHUSSSe Sen tidd tieyp stehé nf (bhbomnogngeoﬂ al

formul a§1)2iR an@+E24XEh i8S sta(bl‘y maintaike the WlRntXoFep;esents - Co- or
rocar bon group contalnlng 1 to 30 :

< CH2CH2NHCO: 7 ent
carbon at ons, rg%néé égﬁﬁd@b éjﬁﬁgxﬁﬁ e kagpeling dﬁfpepéﬁnqaddlneach
represents ﬁheoayeﬁugtemm qﬁcuqmemﬁnkﬁmmpdmiﬁ&oh% 18 E@f@ﬁ@ra$ET$
represents 4 @g@iggeé ddltlon of the ox ene roup ,
and is an |nt§per 1 Wagggugggﬁg_ 88?@9éﬁ?§ adroBp Ha&nnggat | east.
one car boxy¥TeRFE qcﬁﬁd hymy or hd ghalleveliepdolvater-reducing
: 10 capacity as well as a cement composition.
A cement addltlve comprlslng a compound (A)
represented. by the follow1ng general formula (1),

R‘-—O—(—R?o —X—RS )

in the formula, X represents -CO- or —CHﬂHﬁNHCO~ R1
, ‘15 represents a hydrocarbon group contalnlng 1 to 30 carbon
atoms, the n 'R%0 groups may be the same or dlfferent and
each represents .an oxyalkylene group containing 2 to 18
carbon atoms, n represents the average molar number of
- addition of the oxyalkylene group and is an integer of 1 to
20 300 and R?® represents a group having at least one carboxyl
or sulfonyl group or a salt thereof.



