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METHOD OF PRODUCI NG CONCRETE COWPCOSI TI ONS, AND CEMENT A - NI CAL,
FI ELD The present invention relates to a concrete conposition, a nethod of .

produci ng concrete 10 conpositions, and a cenent adm xture. More
particula?b%wm%gurelates to a concrete conposition CO”HQH%¥ SEment,

water, a fine aggregate and a coarse aggregate as essential constituents
and capable of giving curing products excellent in strength and 15
durability, a nethod of producing sugh concrete conposition, and a cenent
adm xture. BACKGROUND ART Concrete conpositions are produced by bl endi ng

20 cenent, water, fine aggregate and coarse aggregate together and, anong
cement conpositions, they give [Ewmingmpgducts superior in strength and

. durability as.conpared with pastes and nortars. Therefore, they are widely

and adequately used in such applications as 25 outer walls of buildings and

buil ding structures. In such concrete conpositions, a reduced water

‘c?nt ent per goNtRﬂﬁ] WoBpoh 1€ 00e) eferHdie ¥ES phopudIN@ \eneRigsi N performance
of curing products. nt___concrete_in ry., inprovenments in
strengt% and 30 duraﬁ?&#@§18#8§§hcﬁ¥ﬂ é&%ﬁ%cfﬂ%ggﬁh?% strongly demanded
and, therefore, to reduce the unit water content has becone an inportant
task. CGenerally, an adm xture {QidPaEEASENY the air entrai nnment and
perneability is added to such concrete conpositions. The task of such
admi xture in condPét BraSfydayensfos v I3/066532CPET¥ 903/ 01093 2
conposi ti onSorigo didiexhi Didetidon difSpergidthalidnict¥tesufficiently so that
the-peg%pabihg%&. Qd wor kabi | i t gi &ﬁncrete égmgositions can be secured
even when tHEPTHIT Rat 47T AhERER s 2 FBHUES f of°T®al i zi ng -

particularly, it relates to a concrete composition
comprising cement, water, a fine aggregate and a coarse
aggregate as essential constifuents and capable of
giving curing products excellent in strength and

15 durability, a method of producing such concrete

composition, and a cement admixture.

BACKGROUND ART
Concrete compositions are produced by blending
20 cement, water, fine aggregate and coarse aggregate
together and, among cement compositions, they give
curing products superior in strength and durability as
compared with pastes and mortars. Therefore, they are
widely and adequately used in such applications as
25 outer walls of buildings and building structures. In
such concrete compositions, a reduced water content per
unit volume of concrete leads to improvements in
performance of curing products. In the present
concrete industry, improvements in strength and
30 durability of concrete structures are strongly demanded
and, therefore, to reduce the unit water content has
become an important task. .
Generally, an admixture for increasing the air
entrainment and perméabiliﬁy_is added to such concrete

.

35 compositions. The task of such admixture in concrete



5 inprovenents in strength and durability and, at the sa éy tain
its dispersing ability stably even wth the Iapse of tlne t %%P e good
concrete conpositions. Recently, the inportance of such an adnlxture has
“been duly recogni zed and technol ogi cal 10 innovations have been nade
activel y- icular, a |arge nunber of polycarbox .. di spersants
have beéﬁbgﬁeﬁé%lgated since they exhibit a higher Ie%gkﬁggﬁhﬁéter
reduci ng perfornmance as conpared with the conventional naphthal ene-based
ones and the |ike. The 15 use of such a dispersant results in increased air
entrai nment and increased bubble size. Thus, the conbined use thereof with
an air entraining agent (AE agent) is in general practice for entraining
fine and gaugogualioty bubtl eshandtt hes ebiysparpiayi agititey freeze- 20 t haw

durability. Jﬁ%@ygétlﬁ gcgae@gacclﬁ n@f p%%n acDoqﬁ egngsgop.gabal 1iRQ} ycarboxylic .

acid dlspersant agent 1I's Yafount air entrained
gradual | y igfcrceasestai "@CPWHCH?eltééﬁﬁl faedok rreadingg efeeoftiettdeand, therefore,

it 25 becqomms dhtbicibdrdr att @cb&u@e@eﬁif %ah%@hgof concrete strength.

Al though it is possible to redu%ﬁ %gb_ air entrained tenmporarily
using arr defEINVATeAGRN" Kl n?Ehe %ﬁ? léﬁtan?h e?'cdMtS nued kneadi ng
results i sz mmmeeasémhfnnmﬂmtdmépar$1m§uaumﬂned sEabiherverf rom 30 t he

ST L ORI LLLY L EIRON Mincl Lol 5:8 [ Gl Enepel an defoam ng agent

j ust before concret acin deman hat the addition of an
def oani ng &g@ﬁp55§10WﬁdeReﬁeﬁﬁéysﬂéﬁfdﬂwﬁﬁésaﬁﬁn@fdﬁhévépe In cases where

the additi otmdktabe Aa 2088Hn I19S$ERbLR AP ahdTRASHAELSPi &Qal nst freezing
and t haw ng, or wher e kneadi n |s 5 August 200§DV[)03/0 6542 3 10 of 6, 000

to 2,000 0 Qﬁ?aFégﬁ? ?ﬁffq Raart 7o Vﬁky'an e CBfpoufid, of 20 to
300 nol es, kﬁﬂqeaoumberhqﬁrgqyy¢arabmmirﬁ ddiel amispercanpouredie of al kyl ene

oxi des comydes| naoebbyLane Qnde pRdynLaRMlane Rt afevassant ial ones,

cenent dlspersants ave en |sclosed rise, as an essentia
const it uentwat&y éééﬁ%%“?eﬁﬁﬂﬁqrﬁ@nﬁﬁoﬂ$aERWHQRﬁ@ o tht BY¥ ene oxi de and

propyl ene  @xivdariophi onattshdiegetBesed Virdds Sir ene Dxikéle, The
p0|yetq%|en%kﬁ%?ebucﬁhghsﬂ%%h%gh@eresults in increased air
entrainment and increased bubble size. Thus, the
combined use thereof with an air entraining agent {AE
agent) 1is in general practice for entraining fine and
good—-quality bubbles and thereby improving the freeze-
- 20 thaw durability.

However;, a drawback of the combined use of a
polycarboxylic acid dispersant and an AE égent is that
the amount.ef air entrained gradually increases with
the continued kneading of concrete and, therefore, it

25 becomes difficult to attain a desired level of concrete
strength. Although it is possible to reduce the amount
of air entrained temporarily using an defoaming agent
known in the prior art, the continued kneading results
in an increased amocunt of air entrained. Further, from

30 the in-situ workability viewpoint, it is difficult to
add an defoaming agent just beforé concrete placing; it
is demanded that the addition of an defoaming agent be
made in the step of preparing concrete. In cases where
the addition of an AE agent is essential as a measure

35 against freezing and thawing or where kneading is



di ethylenetriamne (cf. e.g. Patent Document 1: 20 Japanesr gokai

Publ i cati on Sho60-27638, pages 1 and 3). As regards m xt uFeRUe5tP9Sing a
pol ycarboxylic acid salt |iquefying agent for inorganic building
materials, such as cenent, and a butoxyl ated . pol yal kyl enepol yam ne or a
salt ther .be used for 25 deaeration, there have he di scl osed .
but oxyl at‘ggfw%sg?dgal kyl enepol yam nes or pol yet hyl enei m &%ﬁ‘%‘%"ﬁe oxi de
adducts as salts thereof (cf. e.g. Patent Docunent 2.: Panphlet of
International Patent Application WD0,00/17128, pages 1, 17 and 18)_ 30 As
regards a nethod of adjusting the ambunt of air entrained which nethod.
conprises using an ethylene oxide derivative (1) of a primary am ne and a
wat er - sol ubreripol yoar bexyd i lemcipdrped yoert {nd )durina specified weight

ratio in_kngadi.ng tar..qr. econcrete,. 35 |aurylanm ne-ethylene oxide
adduct s have bgg’nrg?g% o‘sgg{%%'ﬂt?fﬁﬁg% 1095 carTi e %0{5 g%%at | ong period of

tinme during? rlanspbre Bredrbeqanesant et s ruwdlercr ease in anount of air

entrai ned beconegeansefiOUsHY abkem oMeanwhiyBenkbhexaddi téar@f al kyl ene

oxi de a%duc S . ggdgri ved fr_ofgsgfpeci fic conmpounds to concrete conpositions
e

or the I3 ke"Hds *heshT nviST §8mﬁgu?%§aﬁ;s¢°&’éﬁ§ﬁe di spersants which
conpri se, asnpasicéssentoal tioonstiet benthean polweatthemtpal yol or  pol yet her

pol yol derivativgshaying;a nole¢u nat .Aug 03/ 066542
PCT/ JP03/ 01093 4 gs the pri rrarey' a%ﬁé%%ﬁerlé\}eﬁé‘elt y#éﬁ%ggg\?'d\e@deri vative

(-1.)..... an eeseptyal papeitl Usatment PALYe Urpfamed@okoREi  publ i cati on
Sho63- 11557poIQ@QQ§r1pol2y@-ndﬂe5:|)i-valﬁ\§|vé eRa sy hayqfroqlélduqaeolmegsdl 'kri : ons whi g h
conpri s 5 ter- e polyney conprising a poly yl ene oxi de
Gor Tvatitve FetrBonEo £ PPl o EEPeh Dt o6 TR an of 4 al kyl ene
oxi de to a amgmehydmpeund cohdl20 tonAohyws ies marcapicanyeahkytqyeenol , amine or
carboxylic el &rCeRtak N9 Lulp@uiq, CHF %ﬁt&{% ogihg}sn the 10 nol ecul e,

d (c)"a hydra

(b) a high-performance plasticizer, an uli c powder, there have
been di scl GSERTEEAPP R Y U E*4BEURES RIIRXASH S PHFACRI RPures of stearyl

al cohol essential ones, cement dispersants have been disclosed

15 which comprise, as an essential constituent, an adduct
resulting from addition of ethylene oxide and propylene
oxide, optionally together with styrene oxide, to
polyethyleneimine, ethylenediamine or
diethylenetriamine {(cf. e.g. Patent Document 1:

20 Japanese Kokai Publication Sho60-27638, pages 1 and 3).

As regards mixtures comprising a polycarboxylic
acid salt liquefying agent for inorganic building
materials, such as cement, and a butexylated
polyalkylenepolyamine or a salt thereof to be used for

25 deaeration, there have been disclosed butoxylated
polyalkylenepolyamines or polyethyleneimine-butylene
oxide adducts as salts thereof {cf. e.g. Patent
Document 2: Pamphlet of International Patent
Application WO 00/17128, pages 1, 17 and 18).

30 As regards a method of adjusting the amount of
air entrained which method comprises using an ethylene
oxide derivative (I} of a primary amine and a water—
soluble polycarboxylic acid polymer (II) in a specified
weight ratio in kneading cement mortar or concrete,

35 laurylamine-ethylene oxide adducts have been disclosed



and cetanol, ethylene oxide and propyl ene oxi de adducts rived from

nonyl phenol , et hyl ene oxi de adducts 15 deri ved fronldodecasﬁgE@§kﬁQ9§

et hyl ene oxi de adducts derived frompalmtyl alcohol, ethylene oxide

“adducts derived from dodecyl am ne, and et hyl ene oxi de adducts derived

from | auryg ¢@6dcshy @among others (cf. e.g. Patent Documgpi. 4. .Japanese Koka
Publ i cati on Hei 08-73250, 20 pages 1, 2, 7 and 8). In these ?ec nol ogi es,
however, no sufficient investigations have been made concerning how to

stably maintain the anmbunt of air egtrained in concrete conpositions.

There is thus roomfor contrivance for 25 designing the structures of

al kyl ene oxi de adducts so that they can exhibit excellent perfornmance and

gi ve concr&t eehspmwpasiary orsl sholgirng edosth pbedorariniee deexeatient in strength
and durabi|iiNL&EﬂfbhétLP&@Qﬁﬂk@%ﬂﬁh%kUé?SJ&&QR&k§kBQaiaS,an, 30 essential
consti tuent copal yner obt ai ned by copol yneri zation of a nononer
conposi ti o t%PﬁQSh?éé"%ﬁfﬁkyBPQ9Fehe Yrtth-Lont ai ni ng. nmonomer havi ng
a specified straest vegandd Hyr)raandunsamps et ©cbroaboxy! &6mpiicded MoONoner
and/ or sa f- r..h en 35. di scl osed,,and the use of

al koxyp?ﬁ ya*%%er"n%%?ygglp‘g‘%ﬁ’%@égt 95‘6‘6’61%5‘%?/ FOREA5 BETI9 P03/ 01003 5
obt ai ned by sdH desavetivn wIlténg dxpdeaddhtiaimiofgl? teol £%arbon at ons

to an aliphadids @ ahi 8YEYidnalsabal tohavhdgoalkyhcgroup containing 4 or
acid ester conmpound (cf, e.g. 5 Patent

5 carbon atons, and a (neth)acryli .

Docunent 5:fEBWELE R%ig‘aw%ubﬁ%éa PBRAONb: 2™iger 9X3CapReEEl YC 5) . Cement
adm xt ur es agnbrdositAfniag AresSerhirhbn somsd iditeik, tAefirst copol yner

obt ai neg, by, Y | zaty _af. I ene .group-containing 10
nnnone?g (é?jangqu??égc%IH%&?%grgggggé¥€1é%#§¥fﬁgfgfeangnh%néi nore than
‘50% by nmasshY¥A} LraBevdesedhwret hevetbeanr difstimsedf ehbnberg constit uents)
of (f) an hmiai uaahegs@éﬂw(?d ifgoﬁciﬁﬂxﬁ@?—@éér?ff Qﬁﬁ)@é@&lﬁa§@éﬁopf such g
copol yrmer hav en di sc] osed and, .thus t h)acryl at e ester conpounds
have been 6F§gf€§38°gmm?%9§iﬁqg 8§fﬁ9eﬁn?r?ﬁﬁ%ﬁ?%ﬁfyﬁéFé%l% e gl ycol s
obt ai ned bydeaddieti noofnamylaibepbéneebiy tene antiaieniadguts

15 derived from dodecylmercaptan, ethylene oxide adducts

derived from palmityl alcohol, ethylene oxide adducts
derived from dodecylamine, and ethylene oxide adducts
derived from lauric acid, among others {(cf. e.g. Patent
Document 4: Japanese Kokai Publication Hei08-73250,

20 pages 1, 2, 7 and 8).

In these technologies, however, no sufficient
investigations have been made concerning how to stably
maintain the amount of air entrained in concrete |
compositions. There is thus room for contrivance for

25 designing the structures of alkylene oxide adducts so™
that they can exhibit excellent performance and give
concrete compositions showing good performance
excellent in strength and durability.

Further, cement admixtures combrising, as an

30 essential constituent, a copolymer obtained by
cbpolymerization of a mondmer composition comprising
{a) an oxyalkylene group-containing. monomer having a
specified structure .and {(b) an unsaturated carboxylic

‘acid monomer and/or a salt of such copolymer have been

35 disclosed, and the use of alkoxypolvalkylene glycols




to 4 carbon atons to an aliphatic or alicyclic al cohol %élquan aIkyI

group containing 4 to 30 carbon atons 20 have been di scl os FUBLst 3095 rpnoner

(a) and a nmononer (b) whose term nal oxyal kyl ene group ends. in an al kyl

- group smaller in nunber of carbon atonms than in the terninal oxyal kyl ene

- group of the mpnomer (a) or in a hydrogen atom (cf. Pat ent Docunent.
6: Japane¥@ %8 Bkoku Publication No. 2992511, pages 1P %THHQW&BB) Cenent

adm xtures conprising, as an essential constituent, a copol ynmer obtained

by' polynerizing (a) a polyal kylene glycol nnnoester nononer having ‘a )

specified structure and (b) at |east>one nononer 30 sel ected from anong

acrylic nononers and unsaturated dicarboxylic acid monomers or a salt of

such pol ynegy e Add bhusaa e orayg Qﬁﬁynl esglx@a@dc%é@imw@ounds deri ved
from al koxypol yal kyl ene gl ycol s obt al ned dition of an al kyl ene oxi de

cont ai ni ng L ot AL QPbﬁﬁﬁg%tﬁt8&53%6P%?Ehﬁdﬁéaé6ﬁ¥9}+ﬁrﬂf??QQ} 30 car bon
at ons - as 15h$mgu§hnZQDEyNMa&ﬁ%ﬂﬁﬁﬁéalﬁiﬂﬁJPQB/Glaaﬁbﬁntm@xmglyaIkylene

gl ycol nono er ) th)acr d [ e: g. Patent
Docunent 7E%%%apéﬁ%ggpégﬁgfaﬂp%%ﬁpc% £16h Fel qunéogﬁg pé%es 1, 2 and 3).
Furt her ;5 cePtfntadarmeness halroabeen KokehbPadlicahien l‘e‘,%rrprl se, as an

essentialt&ggﬁg@weﬁg ed 1,C0p0l yner conprising, as essential constituents,

(a) a polyaikylene ﬁBycoI nonomer having a specified structure, (b) a .
pol yal kyl ene gl yE6PeRbisBE ™ REnGABP 1 HRA ngSa aPe?ﬁﬁﬁh:“Hydrocarbon group
cont ai ni ng ebﬂitrimahteranmmhﬁrcﬁbomambﬁnﬂaknmsdtbgn t he nunber of carbon

atom 10 ¢ heoder sl BIaUR O Le . ol ypuvAl Kyl ene gronp i monoer (a)

and at | eas nonome oners and_ :
unsat ur’ ed eewmsoxy! i T hcikd mﬁbnbﬂglnfbra areghified a“sﬂs@mﬁcopol yner, and

(et h) acrylikd afitdm8st EFhLOMIRUBYS mabs t 4 a&ﬁ%xeobs@édsy&er@mgl ycol s
obt ai ned by ad ition of _an al kylene OXIde cont |n|ng 3 carbon atons

to, al cohof S ToAlSPAT iy EFY™SE E8PBbhE YT 8hd ﬁév?%g a benzene ring
have been dissHngededscdtiexydliyakkyienend@ieglapddbrmanem®er o) (cf. e-g-

Pat ent  Docugipyy) é%bolymer have been disclosed and, thus,

15 {meth)acrylate ester compounds have been disclosed
which are derived from élkoxypolyalkylene glycols
obtained by addition of an alkylene oxide containing 2
to 4 carbon atoms to an aliphatic or alicyclic alcohél
having an alkyl group containing 4 to 30 carbon atoms

20 have been disclosed as the monomer {a) and a monomer
(b) whose terminal oxyalkylene group ends in an alkyl
group smaller in number of carbon atoms than in the
terminal oxyalkylene group of the monomer (a) or in a
hydrogen atom (cf. e.g. Patent Document 6: Japanese

25 Kokoku Publication No. 2992511, pages 1,2,4 and 5).

Cement admixtures comprising, as an essential
constituent, a copolymer obtained by polymerizing (a) a
polyalkylene  glycol monoester monomer haviﬁg a
specified structure and (b) at least one monomer

30 selected from among acrylib monomers and unsaturated
dicarboxylic acid monomers or a salt of such polymer
and, thus, there have been disclosed ester compounds
derived from alkoxypolvyalkylene glycols obtained by
addition of an alkylene oxide containing 2 or 3 carbon

35 aloms to alcohols containing 6't0_30 carbon atoms as



Japanese Kokai Publication Heil1l-60304, pages 1, 2 and 5). re?ﬂ[gs
concrete adm xtures conprising, as a nmain conponent, a co osed
of (a) an 25 unsaturated bond-containing pol yal kyl ene gl ycol

- nonoest er. nononer having a specified structure and (b) a nononer
copolynerh@%w 2 ith the nononer (a), esterification products froma

pol yal kyl 98”81 %ol  adduct of al cohol containing 6 to PF8YERMHEA at ons and
30 (nmeth)acrylic acid (cf. e.g. Patent Docunent 9: Japanese Kokai
Publ i cati on Hei 09- 241056, pages 1, 2 and 3) and al kyl phenoxypol yet hyl ene

. glycol nonoesters and aIkylphenoxypélypropylene gl ycol nonoesters (c-f-
e.g. Patent Document 10: Japanese Kokai Publication HO9 35 241057, pages

1, 2 and 3)tlk@%ﬁ;l%@ﬂly@éﬁ@@l%&@laﬁohbésﬂ& %&Qieb%&er2995 M} 03/ 066542 PC i

[/ JP03/ 01493, 7 a%&g ene, ycol nNonoest er. nononer ). .Dispersants for
powder - - wat P&y & Fu??* hgco%%VF§éQ§C8858Fy r (A conposed of
(a.) an a, oJaparsateuKaked E:aﬂbmaylma Heitl{&eda3), pehesal Cs2 Imdnonool - 5

et hyl ene oxifle AcR0. mlgehadduek, (B! RLaer ¥Lgl & and degk @ hydr ophobi c

unsat ur at ed nononer, i f necessary together wt her
copolyné?lz%&ﬂQPIﬁQWBﬁéFe(C#S aQE%ﬁsepé%@htCQRﬁﬁ}ﬁéﬁﬂtila Japanese Kokai

Publ i cati Or’t:oﬂﬂﬂlﬁ&r535313n§ﬂgﬁs ak aBder) i And-cakitiinkages f edliciang 10
di sperS| ng a use,in cenentitious COI“%OSI ti whi ch COprI’I Se a
|

graft pol yn&e? }?ééﬁlFPﬁ IHYSH dFREL Pani &pﬁFlng%oalkylene gl ycol s
and/ or poly$®manurealdbhoﬁsxﬂomimdéenhagl&naﬁ ma@npebyearimmopnerc acid or a

salt ther eafe gl E0-AGRPY IABAEALH PAUKTELnS hesy! L1 ng from cher cal

bi ndi ng of ol i goal kyl ene | ycol s and/ ric afcohols and a
pol yal en%‘“a]&efcé‘l‘m%?rao &FARPRN 9@”!‘%&?%? tth@ 8pReeEHat ns of a

pol ycar boxytisbeacizdoft onsald dHeienael fome hgemnedi sclosed (c.f. e.g.
Pat ent Docunent  12: JgQanese Kokai 20 Publlgati n gb 08--268741 pages 1

and 2) _ Ir1??1 Oxya%é ogi €5.F HOWBVEr ¥t ufPfPcPEnt 2T h estlgatlons have

been made d@ﬁcﬁwﬁ1ﬁthGQJQQtadnﬁn@meamQMQ fordie- mhaoneus ayid ity or stably
mai ntain t heys AMUREIOh: & fb&ANARI BEHd T RokREset 6,CQMPOsi tdons. Thus,

15 such copolymer, and {meth)acrylic acid ester compounds
with alkoxypolyalkylene glycols obtained by addition of
an alkylene oxide containing 2 or 3 carbon atoms to
alcohols containing 6 to 30 carbon atoms and having a
benzene ring have been disclosed as the polyalkylene

20 gilycol monomer {(a) {cf. e.g. Patent Document 8:
Japanese Kokai Publication Heill-60304, pages 1, 2 and
5).

As regards concrete admixtures comprising, as a

main component, a copolymer composed of {a) an

25 unsaturated bond—containing polyélkylene glycol
monoester monomer having a speéified'Structure and (b}
a monomer copolymerizable with the monomer (a),
esterification. products frdﬁ a polyalkyléne glycol
adduct of alcohol containing 6 to 18 carbon atoms and

30 {meth)acrylic acid {cf. e.g. Patent Document 9:
Japanese Kokai Publication Hei09-241056, pages 1, 2 and
3} and alkylphenoxypolyethylene glycol monoesters and
alkylphenoxypolypropylene glycol.monoesters (c.f. e.qg.
Patent Document 10: Japanese Kokai Pﬁblication HO9-

35 241057, pageé 1, 2 and 3} have been disclosed as the



25 there is roomfor contrivance for designing nore adequ te aIk Iene

oxi de adduct structures to thereby provide concrete conposi AYYS qg?pable
of exhibiting good perfornmance in these respects and with respect to
strength and durability, or roomfor investigation for 30 enabling
concrete‘®85385|tlons to show sufficient |evels of perneablllt even when

t he anpun Wat’er relative to cenent is further redfBCHESRYPE her, an
agent for inproving the surface appearance of cenent nol di ngs which
conprises a 35 polyal kyl ene glycol derivative(s) conposed of a 15 August
2005 WD 03/ 066542 PCT/ JP03101093 8 pbl yet hyl ene gl ycol - pol ypropyl ene oxi de
adduct and/or an ethyl enedi am ne- pol yet hyl ene oxi de adduct = pol ypropyl ene

oxi de adduqkﬂ@@ﬁkygege jxyday:mapgggggg mohemesapanese Kokai Publication
~Hei 11- 199290, _pages fg%gﬁz% and a cenent additive composition conpr|S|ng
a mxture, in a éB@%f?? Q€1 BV FbEry X7 bIX YT TAEFd  conpound and a

nitrogen- conUamnpngppo$qomyakhyynae Uﬁommmpndehawfngﬂaaapecﬁ%ic structure
(cf. e.qg. dg&g&hraggg §§§10J kaubfqpugc S dei 07--232945, 10
have been I echnol ogi es,

pages 1 an a ose héde however, no
|nvestl5a1|QE?YH§§eb@éhd?m&k§ 5@0%@%@$ﬁrﬂ9@ﬂ%§ dEGEhkﬁcﬁmiaAE ap@ént belng used.
Thus, therg)i & hQambbRSLCORELYaRsEd Horhey] di Nth&eRreReye conpositi ons

capable of exhl i ting excelle 15 perf.or mance._even when n AE agent is
used and, at ﬁg Hgt? ﬁg 888E5%¥ép Brseiarh g JEOE st ¢ ﬁﬁth and

durab|I|tyEcharaatentsquumenﬁuﬂlhe&amﬂngseaﬁoadn1Rmnmuzat@anuse in
cementitio Q ti I C r I e air 20
Y5 1 0R0RRESH ! ﬁ%g"“i Gha maoﬁ%ﬁlr%\é@%eg RN

control ling agents and spersant eac conpositions (cf. e.g.
Patent1Bocﬁﬁéﬁﬁrf5nqpﬁﬁﬁﬁ1éProPSQIhﬂé?ﬁ%¥¢6ﬁaPuPdF@ﬁP5AﬁbP?cat|on WD
01/ 42161, %1clhagaﬁprﬂs@-rhd g&%)ftagf)}dlfﬁﬁbrad@s&tlﬁiﬂgfﬂd‘onC%'ﬁI@ﬂit&l ous

conp05|t|0@§ Wﬁhchogo SES. ?ﬁ3%2§ yod ﬁgo u ggfhéPl%§¥§an]ng agent and a

di sper sant “eac or ce ﬁ:dlssoIV|ng agent
for the watsdicohndel ubl sidefcbarihage gemo Yychrbexglidacdndt or Dacunent 16:

panphl et Ogéh%tQBQQEBPQﬂ!hﬁﬁkﬁnéqmpriSe a graft polymer
15 resulting from chemical binding of oligoalkylene
" glycols and/or polyhydric alcohols and a polyalkylene
glycol or a derivative thereof to side chains of a
polycarboxylic acid or a salt thereof have been
disclosed {c.f. e.qg. Patent Document 12: Japanese Kokail
20 Publication Hei(08-268741, pages 1 and 2).

) In these technologies, however, no sufficiént
investigations have been made concerning how to improve
the freeze-thaw durability‘Or‘stably'maintain the
amount of air entrained in concrete compoesitions. Thus,

25 there is room for contrivance for designing more
adequate alkylene oxide adduct structures to thereby
provide concrete compositions capable of exhibiting
good performance in these respects and with respect to
strength and durability, or room for investigation for

3¢ enabling concrete compositions to show sufficient
levels of permeability even when the amount of water
‘relative to cement is further reduced.
Further, an agent for improving the surface
appearance of cement moldings which comprises a

35 polyalkyléne glycol derivative(s) composed of a-



Application WO 01/42162 A, pages 1 and 24) have been 30 |sclosed As
regards these adm-xtures for cenentitious conpositions, (§ﬁ$ﬂ3t2qpﬁere IS
room for investigation concerning. howto enable themto exhibit good
strength and durability performnce by designing the structure of each
defoaninﬂwsgﬂ? 35 15 August 2005 WD 03/066542 9 PCT/ A'03101093 SUMVARY OF
THE | NVE %¥bodi ments of the invention nmay provi dePGVEBHEIE! e
conposition in which the air content will not increase even when the tine
of kneading is prolonged in the stgP of concrete conposition production,
in which the anount of air entrained can be maintained stably and which is
excellent in strength and durability, a concrete conposition which is

excel | ent |1:fblfyre@ﬁ§§é1t1@aﬂydﬂéﬂa§bl%}§y LiPAE bRilibea@ard Qudabikty of foans and
is excellent in.alr content Ly lity wthtlgg{aand which can formcuring

products &XcEPEAEIFH EHPERGPhY STy Rl Aty
concrete cqrpogirbpghene andda sadent {@atmexigur eatém a)dqun&intaspect of the

present invent 'JgBanEQ%rI%}J 1 BLRYLOEE: &, fffaqu&easgzg@ 3jeld gn conpri sing” an

def oam ng agent, a po oxy I'C acl mer, cene vvat er,fine
aggr egate atidl 20arse éag@“@@ét éddHEWEésGsfr@mSaltl%n@ﬁRﬁ}@rﬂ@ anher ei n sai d

def oam ng aﬁ@d’thr@?@ﬁ'§%§ae%1f@@h)/@é(ﬁ/ﬁ$ k)dfef&epﬁ@f}@&bﬁlﬂfﬁ&\ﬂ Agiat | east one
nitrogen atomwthin_t | ecul er& aV|n an O% Iene group or

groups and ERPEEI RYF eEhé1 F 8B or 'Y rivdped E’ AYEr ¥R ®less than 3
carbon at orm)n@minﬁuhahmg shapengf an aldygivatriec (hydreogar b'cmtesmtr ucture-

cont al i g o259 5 £ARRECUL KLY HBHNG-E3BRON. AT AP AUGUS! 2005 9a

In a secon asp ect o 1 resent I nventi on ere |'s provi ded a concrete
corrp05|1t°| orPa@&?plll NP la }ﬁ‘dﬁyéaﬁ%o@(&qq]@% d PoIyheee, cenent, water, fine
. aggr egat eccaihthot03L8€, 3P0} eno anREIARGILAbn has been made

concerning the case of an AE agent being used. Thus,
there is reoom for contrivance for providing concrete ‘
compositions capable of exhibiting excellent |

15 performance even ﬁhen an AE agent is used énd, at the
same time, capable of providing good stfength and
durability characteristics.

Furthermore, an admixture for use in cementitious
composlitions which comprises a water-soluble air-

20 controlling agehts and a dispersant each for cement
compositions. {cf. e.qg. Patent Document 15: pamphlet of
International Patent Application WO 01/42161 A2, pages
1 and 28) and an admixture for.cementitious
compositions which comprises a water—insoluble

25 .defoaming agent and'a dispersant each for cement
compositions, together with a dissolving agent for the
water-insoluble defoaming agent {cf. e.g. Patent
Document 16: pamphlet of International Patént
Application WO 01/42162 Al, pages 1 and 24} have been

30 disclosed. As regards these admixtures for
éementitious Compositions, however, there is room for
investigation concerning how to enable them to exhibit
good strength and durability performance by designing
the structure of each defoaming dgent.

35

U@ethod of producing such



constituents, wherein said concrete conposition has a spaq %& factor val ue
of not nore than 0.3 nmm and shows an increase in air conté nor e
than 3%in the period of 5-15 mnutes after the start of kneading. In a
third aspect of the present invention, there is provided a nethod of
produci ng concmst@egenposi ti ons which conprises addi ng- an def oam ng agent
conprising a conpound having at |east one nitrogen atom wdiiressihs

nol ecul e, plasticizer and an ai+ entraining agent, wherein the defoanm ng
agent, conprises a pol yoxyal kyl ene conpound having at | east one nitrogen
atomwi thin the nolecul e and the plastic?zer conprises a polycarboxylic
acid polyner. In a fourth aspect of the present invention, there is

provi ded a cenent adm xture ébhhnmsknnggpghMﬁﬁﬁﬁJ yl ene conpound havi ng

_at_least_one nitrogen. .atomwithin the molecul'e and having an oxyethylene

group or groups-and an oxyal kyl ene group or groups containing not [ess
than 3 carbon atons &Hiodimenthefithe ingentiogmaypraddephat i ¢ hydr ocar bon structure
containing at PReg¥crteonsmedtiitygsh Vi carbon atons, wherein said
pol yoxyal kyl enen6oipeYAYS ag‘;esf}gh%? r?ﬁ}élﬂ?& g‘i“? dH- 70 Gonkepf (wild v) < 0.55
where u is the tqtal nunbef oOf ddeoftinpeoHxiyratadupiingnes gr oup added and v
is the total n Png?dnﬁ}égnbﬁtemhﬁ?Q%Mék&%iqg%gm%&gu§ (s) containing. not
| ess than 3 carboduat - 35, wggggqjéﬁaAugust 2005 9b Rt he course of their
i nvesti gations ,copcerni ng vari ous cendfitAddi’% idjes eahtatentrinagyi xt ur es,
the present inventors &ébFﬁV§§th©athonseh&e&@éh@hiﬂfs %gnixture
capabl e of staBP9'¢ﬁﬂ&bﬁ&ﬁﬂkpgﬁéﬂbn@ggg t osain entraineﬁF%qg oncrete
conposi tions aagbeﬂlgnghﬁn gourse of their ﬁ n&géPngP?%#n*s they first paid
attention to the fact that an adnfRYuiErabdAptisongagaso @eSghLd al
constituents, FFidé¥oat Hepragentt andestze n@hy.Cay boxyl i ¢ aci d”pol ymer can
exhibit - 113 g sahi L SheRt

good wam@ulltpd@ggpgu%_|%%5ngqﬁbat t he sane can control the
amount of air eg{%if&r;ted and, - f ur ther, tHef2Paferm agumintg prodg-tthe fact that
an oxyal kyl ene "gr oup- dﬁhﬁ%?ﬁﬂﬂ@hgﬁkyGkvabkyigﬂﬁﬁp%§ggogoggound havi ng at
| east one nit@ﬁgéﬂptHQMﬁmdhtbbﬂc£$E%'@%h%%gkgican function as an defoam ng
agent , maki ngaﬁﬁﬂ@t&&tee_ . on, and a cement

Inafi i i
st aspect of the present nvention, there is provided a concret
composition comprising an e

s l car

fine dggregate and coarse aggregate, as
. essential constituents, ’
. wherein saig defoaming agent comprises a
‘polyox
Poiyoxyalkylene Compound having at least one nitrog
atom withi . -
within the molecule and having an oxyethylene

rou ¢
g P Or groups and an oxyalkylene group or groups



conposi tions containing such conmpound capabl e of exhibitigp good strength
and durability performance- It was found that, in such con st 2005
conpositions, the defoamng ability can |ast when the pol yoxyal kyl ene-
based conpound has oxyet hyl ene groups and oxyal kyl ene 15 August 2005 WO
031066542 PCTI JP0O3/ 01093 10 groups containing 3 or nore carbon atons- Thus,
while it is considered in the prior arfathat the defoaming agent to be
used in concrete conpositions had better to be highly hydrophobic, it was

found that when the 5 pdhyfl@cmpadl&pé@ﬂﬁh@@&@&iﬁ&ﬂ%“ﬁ&e@%ﬁoﬁ& I east one
nitrogen atom and the h}/dro hilicity thereof is 1ncrease %‘y means of
oxyet hyl ene groups, *fHE™S Hgn cBpsisiBE fect i vel y control the foans

generated by an ai rpolamarhoryiyx: ageat pd Ardddeilnerd LQ@eLi K iﬁand can
control 10 the i'ncrgt%&% .Eeaziléd content as ot herw sé causetl by'% he

prol ongation of the knedding timein-tHEr&Iapeofas @saentiel conposition
production. Further5éityentms found that when such pol yoxyal kyl ene- based

conpound has, within thedmligcuhgqt n al i.phatic hydrocarbon 15
structure conpri si r}%gg%al east 5 ca?b%ﬁlrcg%%sg%ﬁoéﬁeé?'é Rhsesmacdery bound,

it shows increased’ Mg &Lt POt tRpreFghamed. 3 imm the Sloowss erof
i nvestigations in l1segezde afn aiCoB6MRInE g@np@@iﬂd&pgﬁégeﬂ ent tl n such 20

" characteristics asphipsfed Raw-durability, they pal altention o the fact
that the freeze-thaw durg)lg"f I@i \tﬁl{; mf%"tﬂieﬁf Fégﬁﬁéa‘%ﬁ%ﬁﬁhof otrmaglialgi.t v

features as foam sizes and foamto-foam di stances and, when such foam
quality features are good, nanely when m nute foans 25 occur densely, the
freeze-thaw durability can be inproved. It was thus found that concrete

conpositions having a spggifiid Ing factor, indicative of the nean
f oam t o- f oam di st ance, are excgglfegﬁweﬁ’g?s?'gé‘?'ﬁr-‘tmflﬁhwW@Meﬁiamethoht was
further found that vieodicing condfled RRHEFRIAL IN air content with time is
specified in such concrete conpositions, the above objects can. be

successful |y acconphishetbmiizgst adEMRE LAY d8foddliSig ‘5%1 ﬁﬁtéonﬂ;ri%%%pj fyi ng
the spacing factor yalue and air lgol:%tent i ncr ease- us, 11" Wwas found that
a concrete 35 conposition of whrchtt1R&SEp ke My trades: atakyel thsin the

molecule, plasticizer and an air entraining agent, wherein the defoaming agent,

comprises a polyoxyalkylene compound having at least one nitrogen atom

within the molecule and the plasticizer comprises a polycarboxylic acid polymer.

. In a fourth aspect of the present invention, there is provided a cement
admixture comprising a
polyoxy:élk'ylene compound having at least one nitrogen
atom within the molecule and having an oxyethylene
group or 'gr_oups -and an oxyalkylene group or groups
containing not less than 3 carbon atoms and fu.rther
having an aliphatic‘hydrocarbon structure centaining at
least 5 consecutively .bound carbon atoms,
| wherein said polyoxyalkylene compound satisfying
the relation 0.1 < w/(u + v) < 0.55 where u is the
| total number of moles of the oxyethylene group added
_an.d' v is the total number of moles of the oxyalkylene
group(s) contaiqing_not less than 3 carbon atoms as
added. ' ' |



15 August 2005 WD 03/ 066542 PCTI JP03101093 11 specified aH zgiomg%% el and
the increnment in air content after start of kneading is 33 Gup t alow
| evel is excellent in such characteristics as freeze- thaw durability and
can formcuring products showi ng 5 good strength and durabilityperfornmance.
Furthernore, it was found that when such concrete conposition has a
specific surface value, which is indica®Pve of the size of foans, the
quality of foans in the concrete conposition can be inproved and,
accordingly, the 10 freeze-thaw durability and other characteristics can be
further inproved. Further, during the course of an investigation

concerning such an adm xture for use in concrete conpositions, it was
found that a structurally 15 specified pol ycarboxylic acid polyner having a

_terminal |ong-chain alkyheOfSe sECHhabr aibustiggtdops camcegnipgin air in

the formof minute foans, and that .this | ' NECESSAl hHeO use any AE
agent and/ or 'defﬁﬁﬁrﬁbcﬁﬂgﬂg %égiq}ﬁﬁg %%gggsﬁ?#%5§§?§|e to control 20 the
increase in air ppetartt iwvehtoismade dovesbigtianmdd FEBFET %Fhé™i nventors

thus cane to realiigfdhial caplibll RA! ¥eabOXNb L aBihopahyamsumang udi ci ously
be applied in the concrete conpositions nentioned above..nﬁH{thernDre,
they found that 3iEleERAPEHelR FARGEELRORYTDSS LEPASe 288 | 121Ut her i nproved

in strength and cgwrabidf tieby fradistingtibesprdpey tiigst byidmss, of

.-.water relative to cement therein. Jhese fiadings. hgd A0
conpl etion of th@tEﬁQ§ﬁ$ﬁttPn§2$n€%§%.th?ﬁug? % e preéﬂ%%ﬁFﬁgﬁ%f?on consi sts

in a 30 concr et eesserpdsilt constbmpmtsi ngnade Gedmhid Myeadenbd 3
pol ycar boxylic aég,%&qlb\éqghccgmtml%ggrcaﬁl S€nikidgiegdt easad coar se
aggregate, as esSential constituents, wherein the above-gﬁggiqﬂgg
def oami ng agent redtimids @bidipy|anskpdl kPPeRd™e ohfbuid haIPRG at 55 | east
one nitrogen at ogaMdthior hhe emtecwea and, hduinged5 thegupaid005 WO
03/ 066542 PCT/JP03101093 %2 _oxyet hyl ene group, ory groups,,aod an
oxyal kyl ene gr oup*tg 3§ Bsggﬁn%¥§éﬁﬁﬁglggs %ﬂan ‘céigghgaatons and
containing polyoxyalkylene-based compound having at _
least one nitrogen atom within the molecule can
function as an defoaming agent, making concrete
compositions containing such compound capablg of
exhibiting good strength and durability pgrformance-
It was found that, in such concrete compositions, the
defoaming ability can last when the polyoxyalkylene-

based compound has oxyethylene groups and ogyalkylene



- PCT/ JPA8/ 01063 1 RS- &R HAViHg &IPERYEt ByI L GGG pCar

further having an aliphatic hydrocarbon structure conprisj.n até@ st 5

consecutively bound carbon atons. 5 The present invention1§I Ug sts in
a concrete conposition conprising a polycarboxylic acid polynmer, cenent,
wat er, fine aggregate and coarse aggregate, as essential constituents, -
wherein gpgog@%¥&-nentioned concrete conposition has gcigﬁﬁ%%gsfactOr

val ue of not nore than 0.3 mm and shows an increase i'n arr content of
not nore than 3% in the period of 5-15 mnutes after the start of
kneadi ng. DETAI LED DESCRI PTION OF THE I NVENTION 15 In the follow ng, the
present invention is described in d€tail. The concrete conposi tion
according to the present invention is either of- the form (1) conprising,
as essentigoupengbntainisg amrdebeantmb@agenbnbavimgsa 2Aispecific

structure. 3 nel YSRbROld Goachd BOLYIEL, . GSICOhe ¥BEEL () e, aguregate

and coarse ‘aggregate or rising, as essent i al

consti t uentagentatpoby cardsbyiyl icorackte podnpreriticsrehtd hwltter, thi ne

aggregat e apdGQRTL oL AAWRANI@, RAVLRY AREGnbLednd® &Racing factor val ue

and show n%ié’f%é(?’ ecified air content iIncrease. _Such concrete conpositions
s

are al s@ ¥ EBLeRsG davess CoBBARRGt AT Gripd&REF P Df form (1)" and

- "concr et e adnpogkhi aromwfarddrime( 2y droph E5peicdy tekyeof nid he practice of the

present inventi.c t he for 0 may, be i,n conbi nati on.
First, the lglsr&s(éz%??%?g%onn@ﬁqst t?erpnt(j%&g?ﬂ?#enécganr&r%éfé g%%rr%ogﬁ)%%ngns of the
present i neémt edfeakbvellesqaiadl The Getronrdengragedtby ;ibeéigsed accordi ng

to the pr%&&@hihﬁ]ﬂ@rﬁéé}& C@s{iprak;%%%L%P%H@W&bkﬁh&”@ax@%&%‘i 35 havi ng
at least o ni.trogen atomw thin the nolecule 15 Augu t 20%&; WD 03/ 066-542
"g‘?d?.}'pgl nd an

oxyal kyl energioupabiomgraoiiphec tmeadbnage et iresdet haep @@arbon atons and
e e 0o AL LRI G o AGARALPON. SHIVERULRGONLE NaD0 a1 | east © 5

consecutive ound carbon ato e or two or nore such pol yoxyal kyl ene
conpounds rf@¢HetbisedvhTheSuowe-liveiiy # bRetEolops Ry ar REP defpound nay
al so be used thAnt Bee ' hOIdBUIRS WhbirBEFf I &N NEWPHaRE EZRYdASarbon

15 structure comprising‘at least 5 carbon atoms which are
consecutively bound, it shows increased defoaming
activity.

Further, in the course of investigations in
search of a concrete composition excellent in such

20 characteristics as freeze-thaw durability, they paid
attention to the fact that the freeze-thaw durability
is influenced by such foam quality-featurés as foam
sizes and foam—to—-foam distances and, when such foam
quality features are good, namely‘When minute foams

25 occur densely, the freeze-thaw durability can be

7 improved. It was thus found that concrete'compositions
having a specified spacing factor, indicative of the
mean foam-to-foam disténce, are excellent in freeze-
thaw durability. It was further found that when the

30 increment in air content with time is specified in such
concrete coﬁpositions, the ahove objects can be
successfully accomplished owing to‘synergy of the
effects of specifying thé spacing factor value and air
content increase. Thus, it was found that a concrete

.35 composition of which the spacing factor value is



of the nitrogen atomw th an acidi c substance such as 10 ag%%{or&gglc aci d,
e.g. hydrochloric acid, sulfuric acid or nitric acid,

propi oni ¢ acid, (neth) acrylic acid or the like. When such

pol yoxyal kyl ene conpound is blended with a free carboxyl group-containing

polycarbq%xlkﬁ <86l d polyner, 15 which is to be nentiogEgTé%%ﬁ&Wgereinz_the
ar

free oxyl groups of the polycarboxylic acid poly utralized
with the nitrogen atomin the polyoxyal kyl ene conpound to forma salt,
whereby the solubility in water of the polymer is inproved. Thus, 20 the
storage stability of such polyoxyalk]1ene conpound- polycarboxyllc acid

pol ymer blend in aqueous nedium solution is very good. The above-nenti oned
oxyethylenes@aﬂuﬁ@ﬁ)aand laxyavicyl ene gioup(ckemeant annang not | ess than 3

carbon QHERPE%ESLaQé 1ﬁ%ﬁukpg g? adde%c&%ggh QSHEL%HJ mheh t he

polyoxyalky ene groups, In oxya kﬁ ene compoun
-polyoxyalky%@ﬁ@—é@npéeﬁhlemb§ftW@CbrCh@W@SU%$S§@F9o%§afk?¢%me groups in

each nol ecutigaw td%&)ébﬂmlt €and @nS #0BmOku difd ereatict Lhenshoye- menti oned
oxyalkylene ($ $5%Hgn|n not | ess than 3 carbon atons preferably
cont ai n hot? % TH Yp?ﬁﬁ%fmﬁ&Fgfer%HﬁEP?ﬁﬂPrﬁnre t han 6

carbon at onst wﬁslfbunurehamnekﬁfahby oatcrafee cohpnsdtidhehamde of addition
of ~the twosor.mie gl kyleng 0, d@n%@ﬁqse%tna}gq;we biytene. g oxt de and

an. al kyl ene oxi € or Oxides CONtalnin 3/ 066542
PCT/JP03101@@3f09418|:e§§etfaia41113;3fcémfb§ﬁamolms thﬂagﬁOBérgf—ethe random bl ock,

al ternat i ngc&ﬁpo%mhehh@ana&wlltmp%vagnd Prefertedqgh s, the bl ockw se mode of

additiq h¥len r o al kyl ene groups contalnlng 3 or nore

car bon at%ﬁ%2$h§ g8l ?é%&ﬁﬂé%yeﬁg cOMPTurd 36 “hETBEEHCT *3adEor dance wit h

t he presentfiment ioprdasdat | east one aliphatic hydrocarbon structure

containi ng at Iegﬁgtgercqﬂﬁggﬁtkggl ?QBHP%fCQBbQHv8§9f€ El e aliphatic 10
Ive

hydr ocar bon structure conprising east consecut ound car bon
at ons i ncl USRI SAMiEpAaERER %Wd%%@éﬁbéﬁ HRoupps éBnFQPﬁFﬁEGS or more
consecuti vetympositions, it was found that a structurally

15 specified polycarboxyllc acid polymer having a termlnal
long-chain alkyl group, such as a butyl greup can
entrain air in the form of minute foams, and that this
makes it unnecessary to use any AE.agent and/or
defoaming agent and thus makes it possible to control

20 the increase in air content with time in concrete
compositions. The inventors thus came to realize that
such polycarboxylic acid polymer can judibiously be
applied in the'céncrete compositions mentioned above.
Furthermore, they found that such concrete comp051t10ns

25 can be still further improved in strength and
durability by reducing the proportion, by mass, of

.- water relative to cement therein. These findings have
now led to completion of the present invention.
Thus, the present invention consists in a

‘30 concrete Composition comprising an defoaming agent, a
polycarboxylic acid polymer, cement, water, fine
aggregate and coarse aggregate, as essential
constituents, wherein the above-mentioned defoaming
agent comprises a polyoxyalkylene compound having at

35 least one nitrogen atom within the molecule and having



bound carbon atons as well as oxyalkylene groups haV|ng sfructure
containing 5 or nore consecutively bound 15 carbon atons a1@H\LIS’E‘SH%)(Ollmted
thereto provided that such a structure occurs within the nol ecule. Thus,
for exanple, an aliphatic hydrocarbon structure containing 5 or nore
consecut i weloyodsesnd carbon atons may be included anong pchgeny@h Kyl ene
groups containing not 20 |less than 3 carbon atons, or an aliphatic
hydrocarbon structure containing 5 or nore consecutively bound carbon
atoms may be included in the term nal, hydrocarbon noiety. Such aliphatic
hydr ocarbon structure preferably contains 8 or nore, nore 25. preferably
10 or nore, still nore preferably nore than 12 consecutively bound carbon
at ons. Wiendl oxysitpgkyat kytane cgogpound daviang canadky pérat iogzoubydr ocar bon

structure | ongaio eaapefsﬁ{g %%Ebggsgt%tﬂq%lr%gnl stoe€dnat he quality of

air in concrete 3 onpositions _can be made still better. The nunber of
such car bon" &t 1R Pévb?%f%ﬁzﬂﬁ%?hﬂSﬁCnBYQF?qﬁﬁ?QﬁoSt§?FFTr€nnre pref erabl y
not nore thesmPAsiRgeher Iedas tcbespohym«ym knydueﬂeceﬁiﬁ@owt@mtso be wused in

t.he practice of i ny ounds ented by the
fol | ow % gener arrlg'%oE;g?enr\ll ‘%ﬁ% \ﬁ?ébé/sggaéﬂz 8@/01093 15 (3)
. X- [ (AO ComIRG tiof 3Fomelreling X PebY@@Ebnxyhumeaﬁeélpm&ymﬁrlan active

hydr ogen-  costeait)i ngteemm,a@eggéegamr&a%e LBgregamE. 0155 different

and each represent en atom a rocarbon group, --Y-NR6R7,

- COR8, %%%ﬁﬁ%?ﬂicf?ﬁ% {Wg‘?ebregﬁﬁ??% gﬁﬁ1%ﬂqﬁﬁrgﬁettﬁ?ﬁﬂo containing 1 to
10 carbon atrors teRG6oapds R idieiag hhepsatmy ofadtiolf eatné @hahoteach
represepyi ggo?eRhcgl%éoggﬁ I@tﬁoamcprsh%wgyg{lofgéxbe e19n95 gpc&&)é‘e%%' ning | to 30

carbon ato each -representi on ‘group contai ning
to 30 ’carb@ﬁIﬁﬂbﬁﬁrert%@@ﬁﬁheﬁhébﬁngee}0¢ee%ﬁ}dﬁemeaﬁbekwﬁteﬁ sul fonyl
group or a g tstaher gef tneddi®iAO groups are the sane or different and each
represents an 15 oxyal kyl ene group containing 2 to 18 carbon atons, the n
are the sanme or different and each n represents the

DETAILED DESCRIPTION OF THE INVENTION

15 In the following, the present invention is
described in detail.

The concrete composition according to the present
invention is either of the form (1} comprising, as
essential constituents, an defoaming agent having a

20 specific structure, a polycarboxylic acid polymer,
cement, walter, fine aggregate and coarse aggregate or
of the form (2) comprising, as essential constituents,
a polycarboxylic acid polymer, cement, water, fine

' aggregate and coarse aggregate, having a specified

25 spacing factor value and showing a specified air
content increase. Such concreteé compositions are also
referred to herein as “concrete composition of form
(1)” and “concrete composition of form (2)”,
respectively. In the practice of the présént invention,

30 the form (1) and form {2) may be used in combinetion.

First, the essential constituents of the concrete
-compositions of the present invention are described.

The defoaming agent to be used according to the
present invention comprises a polyoxyalkylene compound

35 havibg at least one nitrogen atom within the molecule



mean nunber of noles of the oxyalkylene gr oup added and %ﬁvgual to 1 to
300, kis 1 to 300 and wherein, when the total nunber of !

oxyet hyl ene group and 20 the total number of the oxyal kyl ene group(s)
containing not less than 3 carbon atons in the above-nenti oned

oxyal kyl s are represented by u and v, respecyj e relations
0.1'< Q9809&§%Q 0.9 and 1 < u + v < 300 are SatISflé%¥§$%mP%£
polyoxyalkylene 25 conpound represented by the general fornula (3), the
group represented by X and/or the grgup represented by R5 has a nitrogen
atom In the above-nentioned general formula (3), X represents the residue
of an active hydrogen-containing 30 conpound. The residue of an active
hydr ogen- CQﬂkﬁhﬁhIggC@Mﬂﬁ@ﬂdhﬁﬁaﬂé @mgqou@-bawh@@eﬁushhucture resulting

fromthe renpv k £l e(g§t|¥e hggrgng&§l fron1th ess
hydr ogen- coﬁ?élnyng cd%p tnd bdt °18° n parP?cd? Ilnl?ed to the groups
formed by ﬂé@@pnoﬁtgﬁsvaqdwfuaﬁhacthweuhydvngénph@mma|n|ng conpound. In the

VD 031066543k8RETLIPAIARIALE pohy oyl ukenggompound, the residue of an.
active _hydrogen-contai ning conpound may conprise one species or two or

more spéci &€£7 §EPFéB?%Yd%“@ﬁcﬁaﬁPﬁﬁdﬂdwm -gr BpLCrat¥CaPEORHNC r esi dues havi ng
a struct ur esuzhr esliybk gl Kylemet hempen®ialnagf bkhesacti ve hydrogen aton(s)

from the hydroxyl, gr£$r0n1eﬁglgncgcb4f2ﬂﬁyf§k99 élé%mﬁgggdrggbdues havi ng a

structure resulting € reno ety ve rogen- aton(.s) from
t he car boxylsgr baptssd ofn ddebdryhi ceadltdsg éﬁpmen%nﬁéglwuegnhavi ng a

structure rgsyhbi ﬁgtzcs&m e 6TeNakn fidikesastimeydagen aton(s) from
t he am_no gﬁg gé of amines, 1 nmne residues having a structure resulting
r

fromtH& TR RAGEk | GeThy Y SRFLQTSA( 8F14r L HR&Si i no group(s) of
i m nes, andcuGSDdUEStfmnnau;da db stetict Wed d, epudpidig o metdt he renoval of -

the active ngﬁgggglfgo rgﬂétffkghlﬁﬂegrqgg(s) of thiols. Anong

t hem alcohg\ résSrales” and am ne or Tmne rtesidues are preferred. The
struct ural PRdvRryflknkenaeerpeuhddiddereneisdt dil i iy feewpound resi due may be

20 strai ghtoarlp,bag}@hgﬁouporcoh%%ldgnﬁ@@c@}%ww&oas:SJd B6@Ymer| N the
preferred e 1cﬁl g ég ééﬂ%l%ﬁéévfater herein, the free

carboxyl groups of the polycarboxylic acid polymer are
neutralized with the nitrogen‘atom in the
polyoxyalkylene compound to form a salt, whereby the
solubility in water of the polymer is improved. Thus,

20 the storage stability of such polyoxyalkylene compound-
polycarboxylic acid polymer blend in aquecus medium
solution is very good. |

The above-mentioned oxyethylene group(s) and

oxyalkylene group(s) containing not less than 3 carbon

25 atoms preferably occur in the added from, namely as
polvoxyalkylene’ groups, in the polyoxyalkylene compocund
and, when the polyoxyalkylene compound has twe or more
of polYOxyalkylene groups in each molecule, they'may be
the same or different. The above-mentioned oxyalkyléne

30 group(s) containing not less than 3 carbon atoms
preferably contain not more than 8 carbon atoms, more
preferably not more than & carbon atoms, still more
preferably not more than 4. The mode of addition of
the two or more alkylene oxide species, namely ethylene

35 oxide apd an alkylene oxide or oxides containing not



hydr ogen- cont ai ni ng conpound resi dues nenti oned above, regidues havi ng a
structure resulting fromthe renoval of the active hydrodl%%%’ $ from
nonohydri ¢ al cohols 25 or from pol yhydric al cohols such as '
trimet hyl ol propane, pentaerythritol, -polyglycerol and sorbitol are
preferre g,,al cohol residues, residues having a structure resulting
fron1thedw§?g®§300f the active hydrogen aton(s) fron1%§ﬁ§g%¥ﬂ%§ or

pol yam nes are 30 preferred as the am ne residues, and residues having a
structure resulting fromthe renoval, of the active hydrogen atom from

di et hyl enei m ne and polyethyleneniﬁﬁne are preferred as the i mne
residues. In the above-nentioned general fornmula (3), the 35 R5 groups are
the same orlekd figraent antb@acitorepr RSEMHS oS tAvgUShaaR05% WRK)3/ 066542 17

PCTI JP03/ 41 drogen_at o a hydrocarhon gr - Y-NR6R , -CORE, or
CHZCHZNFICD%%%a FE%ggreﬁ %Eytﬁggeﬁy8¥§E%VHb%y§F0u§g&3?3”§%#étht or branched
~al-kyl - gr oupshe dntogikwiiag dode of3@ddarbonm «f enwetbghgemegrdumgs cont ai ni ng

aromati c S5 GEkOUNS, AR EhE1 ¥l s! BorPa SRIRPTS BLORB SUShris, phenyl ,

al kyl phenyl , phenyl al kyl, (al kyl) phenyl-" substituted phenyl, and napht hyl
groups;f%lk% S-groups containing 2 to 30 carbon atoms; and al kynyl groups
containing 2 toTA@ pal payatkgiene Wbheoidie thydeocasdoin group 10 contai ns

1 or nore cg i t..orefer y.contains, 2 o re, nore preferably
5 or nore, %%ﬁha%ggﬁi%ﬂrle&%r gjbr%g?r%rfé f%atﬁofzbsar s Sgffmso,n-eso that the
pol yoxyal kykEhehaddepblifitioernposhehr Bc hingh dombelindha def beadtng per f or mance.

On the ot hefoddttht ibBey WHIRRT chep8h aEARPONTRE ONB: drshdaref erably not nore
not nore than 22, still nore preferably not nore

t han 30, nor-e refera

t han 18”)AﬁEﬁBxQEEEOHyaFﬁﬁa?HﬁnC8P86b§%n%ﬁ?éﬂﬁﬁﬁt or branched al kyl and
al kenyl groupsseangipalyilsulmr lprbpnefesmednc2ddhea abeivesinment i oned Y
represents e L ak ni 0 bon_atans, preferably
not |ess ﬁﬁgﬁﬂgﬁ%hgﬁn%?g%%$20§ﬁ§%§§gé?%ééé g&é-ﬁ%ﬁ%?%ﬁk& © 6 and R each
repr esent s 20URAHICOGRAN ad D@ Sawe hY dR HcafHidk YdeBapIEoR A A to 30

carbon at on®.sdruc2oreasescatiafgne akimhal icenlndnecas bprsatddaicture -

15 carbon atoms but is not limited thereto provided that
such a structure 6ccurs within the molecule. Thus, for
example, an aliphatic hydrocarbon structure containing
5 or more consecutively bound carbon atoms may be
included among the oxyalkylene groups containing not

20 less than 3 carbon atoms, or an aliphatic hydrocarbon
structure containing 5 or more consecutively bound
carbon atoms may be included in the termihal
hydrocarbon moiety. Such aliphatic hydrocarbon
structure preferably contains 8 Qr more, more

25 preferably 10 or mOré, still more.preférably more than

' 12 consecutively bound carbon atoms. When a
polyoxyalkylene compound having an aliphatic
hydrocarbon structure longer in number of carbon atoms
than 12 is used, the quality of air in concrete

30 compositions can be made still better. The number of
such carbon atoms is preferably not wore than 30, still
more preferably not more than 22.

Preferred as the polyoxyalkylene compound to be

tsed in the practice of the present invention are

35 . compounds represented by the following general formula



containing 5 or nore carbon atons bound together occurs g
general fornula (3), the hydrocarbon group represented bQ RESUSIFO0P R
preferably contains not less than 5, nore preferably not |ess than 8,

still 30 nore preferably not |ess than 10, nost preferably nore than 12
carbon atgg%seddy,t he other hand, the nunber of carbon ohehz Pref erably
not nore than 22. Conversely, mhen an aliphatic hydrocarbon structure
containing 5 or nore consecutively bound carbon atonms 35 occurs in X or AQ
each of R6 and R is preferably a 1§;August 2005 WO 03/066542

PCTI JPO3/ 01093 18 hydrogen atom R8 and R9 each represents a hydrocarbon
group containing 1 to 30 carbon atons or a group having ~.one or nore

car boxyl or(3ul fonyl groups in free or salt form In cases when no
aliphatic hydreearbgn,structure 5-gontaining 5 or nore consecutively bound

or AOin the

carbon atons occurs in X or AOin the general formula (3), hydrocarbon
-~ groups contdieAieAl 5 BiPTRERtEarbBnrat e o @lprefere daydtagmbsr sel y, when

an a||phai|dbntb¥di9@8&$M§bdﬁHru@hérRP(aﬁ@h@@nbﬂg Eh@rsgmuwarlo consecutively
bound cal rbqpé%tons occyrs ferably a group having

one or nor &&arHERY ea%ﬂ'ﬁgﬁy?s %5§%pﬁﬂpp§ O%aJ? form Ampong the
hydrocarboﬁn@hvupsbostgnuqyﬂ:ﬂdrNbﬂanchédR%lky1—&Hdﬁhﬁﬁﬁeﬂv1(Qroups are

parti oul arlyohiebar 165 ol 51THe AEOY PN ARAY 1AQ fepsepent s an oxyal kyl ene

group containing 2 Lcarbon, a nunber of carbon atons is
preferably %POHD?%OIB?VarB gandtR| Peﬁfﬁﬂeth%rﬁ%‘? 1 Widderapt etthan 6, nost
preferably daeh Fepeesditaihed o houeygen dhen rde afdadditiven of the 20

oxyethylenelQ;ouggn%aﬁQ&m?q %xygbk %{‘HT%E%%P(S%ern‘?H?InIQQ not | ess than

3 carbon atSvs °r and i'hg OF any ot her
addi tion tmreS%éileq ree dhvidgrochebdh ogkairs ecargdé nohgatldie ixdh. The

above- ”Eﬂtk%&%@naa@&@s%n?%@g&%ﬁﬁthé$ﬁh&(Eﬂﬂléﬁé@bgheoéagﬁnﬂﬁJ%§ of the
oxyet hyl ene roup he t ot al nmb nol es of the oxyal kyl ene

group(s) cd PHV?'nggr?ﬂﬂ eds SthantEeretPon RoRE 95°3kRIdFand, preferably,
t hey sati sfihet BameebatdionS:r@nt snd/fach ndpresn®saad 1 < u + v < 300. Mire

%efgraﬁ' ’om%kyfgﬂ% (§r ol kota BXEES D 2 ¥ 1o IR" e BEET G530l y exceeds
n are the same or different and each n represents the
mean number of moles of the oxyalkylene group added and
is equal to 1 te 300, k is 1 to 300 and wherein, when
the total number of moles of the oxyethylene group and

20 the total number of the bxyalkylene group{s) contalning
not less than 3 carbon atoms in the abéve—mentioned
oxyalkylene groups are fepresented by u and v,
respectively, the relations 0.1 < u/{(u + v} < 0.9 and 1
< u + v < 300 are satisfied. In the polyoxyalkylene

25 compound represented by the general formula (3), the
group represented by X and/or the group represented by
R® has a nitrogen aton.

' In the above-mentioned general formula (3), X
represents the residue of an active hydrogen-containing

30 compound. The residue of an active hydrogen-containing
compound means a group having a structure reéulting
from the removal of the active hydrogen(s)} from the
active hydrogen—-containing compound but is not

-particularly limited to the groups formed by reaction

35 with an active hydrogen-containing compound. In the



sumis preferably I ess than 200, nore preferably |ess ag 150 stlll nor e

preferably |less than 100, especially preferably |ess tha

preferably less than 50. In the general formula (3), the average 35
-nunber n of noles added neans the average val ue of 15 August 2005 WO

03/ 06654 P03/ 01093 19 nunbers of noles of the ox group added
in each %Ng$%&£?80ne and the sane unit anong the unlts¥?i§%% ?ed by
[(AON-RS]. Preferably, the ratio u/(u + v) of the total 5 nunber u of

nol es of the oxyethylene group added to the total nunber Cu + v) of noles
of the al kyl ene oxi des added satisfi®es the relation 0.1 < u/ (u +v) <0.9.
When the ratio is not less than 0.9, the hydrophilicity nay becone too
strong, powlbbmbﬁarﬂl@ge tdandpﬂ&uu*.ifl@h@nﬁesﬂd?led@ffoam&&ﬁ&tlVIty Wen it is
bel ow 0. 1, acti be maintained. .Thus, in either.

, not _—
" case, the &Yggﬁa?ﬂ %?“%%Jc n@uﬁ Bgﬁﬁdﬁa& AR - SBe St GSred. Preferabl y,
‘the val ue oft GFpuox nyre evpeedds - 0.545, taidee apr sheh atrtopperseeds 0.2, 'nost 15

~preferably £x668ds, 0. §1ccsm>1t hesQLhes @mg tah%t\falcgerel s preferably |ess

than 0.8, nore Ereferab | ess than . till nmore preferably |less than
0. 55, nﬁstreﬁPé é?%bf?OWé§§*FﬁQﬁVBISOfﬁﬁéréF§BW? hyAec9Bt ue (U + v)
satisfies tzhem28)retati o hydrox¥l Vgrodds) Tie avabhueru + v) pref erably

exceeds 5, eferab Y ex eeds 10, but ref I ss than 200,
nore pref ercgll%F3 pess é d P?Vi rr%re re g’gg ye?del,:\,tsmr%han 100,

especially fp’roef Ehabt?mo‘rc‘els@ft hraﬁ 8@t1mslty¢rrce!f9e1r abmy($)esfs}f0tnhan 50. 25 The

above- ment icaRedaknbiyl §Ru8AQ)bYt PEASGKANY adiBsNObniRi @ than 200, more
preferably not, _nore ) 2 or nore, namely when two or

more oft® gr&&ﬁ%du?ep%wrﬂ@dSﬁrucrrﬂ%)ﬁeﬁsﬁt% B8lnbrt RO Vete gr oups

represent edibyhef adAGya- ﬁﬁﬂro@&m beomhe)sew&m(ﬁhedeﬁieoegﬁoup3&)8|nce t he
polyoxyalk¥keg%lgggpqﬂgqpag 3 ngeﬁag¥%%thet§Q8¥_ Nt oned general

formula (3) has, wthi ecu reo feast one Ilphatlc
hydrocarboﬁfoﬁtﬁhetn¢@DYﬁﬁnﬂﬁ §PﬁgaﬁtlV%aﬁxd49Q9@n§§@mﬂ$Meﬁvmbound car bon

atoms, - t he @l PRahb Co RYGE QAR SHELCTANE 32 iCRRRM hetiky &f | east 5
ConseCUtlve %%E%ggea£ggglé¥§SJ%rom the removal of the active
hydrogen atom(s) from the thiol group(s) of thiols.
Among them, alcohol residues and amine or imine
residues are preferred. The structural form of the
active hydrogen-containing compound residue may be
20 . straight, branched, or three dimensionally crosslinked.
In the preferred embodiments of the active
Ihydrogen-containing compound residues mentioned above,
residues having a structure resulting from the removal
of the active hydrogen atom(s) from monohydric alcohols
25 .or from polvhydric alcohols such as trlmethylolpropane,
pentaerythrltol polyglycerol and,sorbltol are '
preferred as the alcohol residues, residues .having a
structure resulting from fhe removal of the active
-hydrogen atom{s) from monoamines or polyamines are
30 preferred as the amine residues, and residues having a
structure resulting from the removal of the active
hydrogen atom from diethyleneimine and
'pelyethylenemimine are preferred as the imine residues.
In the above—mentioned general feormula (3}, the

35 R® groups are the same or different and each represents



15 August 2005 WO 031066 42 PCT/JPCB/01093 20 in at Ieast ne of the
structures represented by R5, X, R5=A0 and AO which const PrAHISE 305

pol yoxyal kyl ene conpound of general fornula (3). Preferably, such .
al i phatic hydrocarbon structure conprises at |east 10 5 consecutively bound
car bon at“g) The number of such carbon atoms is preferapl not nore than
30, nore (gﬁ:’é‘?ﬁg?‘ébly not nore than 22. In the practi cePST""f‘%’gl ? esent

i nvention, the polyoxyal kyl ene conpound preferably has a nolecular 10

wei ght of not nore than 10,000, .nore preferably not nore than 5, 000.
Further preferably, the nolecular wWdight is not |ess than 100, nore

-preferably not less than 200. Suitable as the conpound represented by the

above 15 n%n%&a@sﬁe@eﬂﬁﬁalafayau&@aﬁﬁxl%&%uarlnﬁwwn%M1naanﬁaVIng a
straight or branc

| d al k oup cont ai ni gg l@ﬁ({ car bon atom(s) or
secondary &h n&82HEVING frro agi f roaﬁalfﬁ) gP bl speci es, such™
-as (di) et kyeastnaight( dir) btrlayt:ami nel k{digrprepytamtae)ir(gil) bat yl am ne, 20

(di)pent vl arg naxpdel 4y aghoen: (flAbenii, mﬂgear&gagﬁct yl ani ne,

(di.)) nonyl amn I"am ne 6 I'am t et radecyl am ne,
(di ) penPadétipgmi ﬁ‘é“té(ldilﬁﬁeﬁaaéﬁ afden a@&i“?hé‘ﬁﬁ%d&%;ﬂ
(di)oct ade%ﬂ'k@rt[bﬁ@nyﬁﬁ pﬁ}@h)_ymamaglepﬂéimﬁq pal@elyidgl)mﬂgﬁujt@m ne m xtures of

primary am nes avin , ai ght or che al k greup . cont aining 1to
30 carbon &t E Tifip?‘%éﬁnaro?%s’al (rjloﬁﬁo %c‘f LA Teyanpl e

., coconut oil2 ftat t39 carchcd} depinssedapdlmhksylyamgmewsm@mﬁmnd- derived primary

30 anines, soybean. il fiahby apdfre st Yol pLLImLY Awges,  beef tallow

fatty aci d- erive rimary am nes and hardened beef taIIowfatty
“aci d- déPi vedrSRihar °aFm‘Wﬁ’é§ cappbRp R EDf idePEREAFIP i GES2RETI ng st rai ght

or brancheﬁo&|K&keQﬁ@ﬁﬁﬁp&@ﬂb&hBlﬁQSkniﬂm&@ catbon mdwan(s) 35 but
differing in %Lllgrou eC| es, Cglgtr)mga e 15 élljgtust 2005 WO 03/ 066542

" PCT/ JP0310F3§3°

polyoxyalkylene compound may show a high level of
defoaming performance. On the other hand, the number

15 of carbon atoms is preferably not more than 30, more
preferably not more than 22, still more preferably not
more than 18. Among such hydrocarbon groups, straight
or branched alkyl and alkenyl groups are particulariy
preferred.

20 The above-mentioned Y represents an alkylene
group containing 1 to 10 carbon atoms, preferably not
less than 2 but not more than 8. The aboﬁéumentioned
R® and R’ each represents a hydrogen atgm or a
hydrocarbén group contaihing 1 to 30 carbon étoms. in

25 cases when no aliphatic hydrocarbon structure
containing % or more carbon atoms bound together occurs
in X or A0 in the general formula (3), the hydrocarbon
group represented by R® and/or R’ preferably contains
not lesshthan 5, more preferably not less than 8, still

30 more preferably not less than 10, most preferably more
than 12 carbon atoms. On the other hand, the number of
carbon atoms is preferably not more tham 22.
Conversely, when an aliphatic hydrocarbon structure
containing 5 or more consecutively bound carbon atoms

- 35 occurs in X or BO, each of R® and R’ is preferably a



coconut oil fatty acid-derived secondary am nes, oleic acjd-derived
secondary ani nes, soybean oil fatty acid- derived. secondéﬁV“@Hﬁﬁ@@? beef
tallow fatty acid derived secondary am nes and hardened beef tallow fatty
5 acid-derived secondary am nes; primary or secondary am nes having a
benzene r'ﬁgic?qaaining aromatic group(s) containing 6 .to 30 carbon atons,
such as ﬁv:f al kyl phenyl, phenyl al kyl , (alkyI)phen§F?H%H@§?§tuted
phenyl , naphthyl and the like, or an 10 al kenyl group containing 2 to 30
carbon atons or an al kynyl group containing 2 to 30 carbon atons; ethylene
oxi de- - C3- 18 al kyl ene oxi de adducts™ferived from anines such as

~al kanol am nes , for exanple, nonoethanol am ne, diethanolam ne and

tri et hanol aRidReged 5 tIM t aht &S RP hey GOREUAG:£08t ATHY 1D laWBogll NDr e

nitrogen atons 1n the co und presented by the above-nentioned general
formila (375PE SNy BHE Dy 48 S Eears ¥
am de am nesieobt anowsd darbdelydoat swnfagidgnsaps oin ofr20 or salt

ORI RYPBReS0xF & ARty d deri ved fr om

pol yal kyl engpql yaps] 'E%%esSHﬁ%Tax?‘o e&ﬂ}ghg_@?gi@d@gb%gr'b@&loeﬂﬁe@m@m ne,

di et hyl enetriamne, triethylenetetram ne, ropyl enetriam ne and
t et r apr Spy|OREPERIRGT heo WICER FRARESCHAVGdY BOBRD as@rfetité™s&ci d, propi onic
acid, butyrdeguaei th walemoc iaCtle ndraurireracis, (stearic acid, oleic acid,
coconut oil.- derived fatty. acids, soyhean-derived .fatty acids, beef

Pb s dORET e

tal | ow der iVVEGCFALTSP S PEnGOR h&&f "PEF I GWPULANEY fatty acids:
et hyl ene oxirgepG3fd8raal kylemeexndlde whdduen saldatiatdd from i mi dazol i nes

obt ai ned by, fuptliesoQ, dafudiat bop ol deoanhags resul ting from

dehydration” condensation of p yl enepol yam nes, such as

et hyl ed@di &HEC b P\ S1veddafPRRO™ f (OFKy PERBEFi Hiihe?T AC,

tri et hyl enefaghr agi pwes fligpepyl gpets itamiing and ot ehddprapyoarepent am ne,

with fatty acid such as 35.acetic acid, . propionic aci butyric acid,

val eric acid, SV\%E%WU%%WPEZ lﬁc%?ﬁ:‘df/ 6[38)§3f gIPJ'ri @mé)agd:qhgt earic acid,

ol ei ¢ aci dhvdoeomupomidrouderi vedaight yrabirdschedydbdant ded ved fatty aci ds,

beef tall quadgali verh fad takcaphde anch handenedebeeh tall ow derived fatty
18 Kk [

aci ds; et hyl ene oxi de- C3- al ' kyl ene oxi de 5 adducts deri \ied from
polyalRglenepoly%ﬁﬁrﬂggqﬁm?ﬁngéoned AO represents an oxyalikylene

group containing 2 to 18 carbon atoms. The number of
carbon atoms is preferably nét more than 8, still more

. preferably not more than 6, most preferably not more
than 4, however. The mode of addition of the

20 oxyethylene group({s) and an oxyalkylene group(s)
containing not less than 3 carbon atoms may be of the
random, block, alternating or any cother addition type.
Preferred is the blockwise mode of addition. The
above-mentioned u and v represent the total nUmbér.of

25 :lees of the oxyethylene group added and the total

Vﬁumber of moles of the oxyalkylene group (s} containing
not less than 3 carbon atoms as added and, preferably,
they satisfy the relations 0.1 < u/{u + v) < 0.9 and 1
<u+ v < 300. More preferabiy, the sum {(u + v)

30 exceeds 5, still more preferably exceeds 10, but the
sum is preferably less than 200, more preferably less
than 150, still more preferably less than 100,
especially preferably less than 80, most preferably
less than 50. 1In thé general formula (3}, the averégé

 735 number n of moles added means the average value of



et hyl enedi am ne, propyl enedi am ne, dlethylenetrlanlne

triethyl enetetram ne, dipropylenetriam ne and tetrapropyﬂéﬁﬁﬁ@ﬁ@%ﬁﬁne

et hyl ene oxi de-C3-18 al kyl ene oxi de adducts derived from Cl-30 hydrocarbon
10 nodifications of polyal kyl enepol yam nes such as et hyl enedi am ne,
propylenedlanlne di et hyl enetriam ne, triethylenetetram ne,
dlpropyIéWQtPPgﬂ4ne and tetrapropyl enepent am ne; ethyﬂ@ﬁ@Pﬁ%Fﬁ@ C3-18

al kyl ene oxi de adducts derived from pol yal kyl enei m nes obt ai ned 15 by

al kyl enei m ne pol ynmeri zation, for exanple from polyethyl eneim ne and

pol ypropyl enei ni ne obtai ned by pol yiferization of ethyl eneinine and
propyl enei m ne, respectively; ethylene oxide-C3-1s al kyl ene oxi de adducts

derived frompyalbkyhsnel reﬂwc%eogsggwggl&ye 21 R waBEh 28t iQRpof Cl- 30
_alkyleneim nes, for exa rom hyl enei m ne _or pol ypropyl enei m ne

obt ai ned bf“”ﬁbPfh@PPz%quﬂ“bFaPﬁé“Eb r &R diNFg URYBF ocar bon gr oup-
~nmodi fied etfa@ﬁﬁhanMEﬁeb@r[punpykénelnlne respectively; and ethylene

oxi de- C3- 16 aIkyI n ugts.derjyed 2 fro al m nopropyl am nes
obt ai ned by addlt?ogeﬁ dcg%%oﬁlfrlle}{ ﬁnar n%r éé%ghdary am nes

havi ng & QuEmrhydedcaebomn Cgfr ahtp gxygtlm:ﬂbgle fgmom\/\eddb@' treddet i on. The

fol l owi ng coimpundgnate (@lsa,)suict ﬁglégroy%e %%.k henBi &£Q98N
aton}contalqgﬂg polyoxyalgylene 30 congoun ?ractlce of the present

i nventi on hegtagti e dhs dmtehaon rBdﬁdVﬁ€n+oV group to
pol yoxyal ky#resres hebtrat fiedi dyroaddessothat 0 &1,hyhenayaxopei bind ty 03- - 18

2l kyl ene oA PGR)-oha BE) Trnda! ool sypaid g, € 30-lyrggagbon or oup

am nes 35 rom he In Ion grou ugust 2005 WO
03/ 066542 F@ﬁﬁQHWIBEOQQQBV§§¥’poW@@Wy%ﬁfﬁﬁ @ﬁéﬂyopbeW@kkylenes havi ng a

hydroxyl  dfotimbhgeashi $ &yiddyYS ho@MbAERa dard ived f ramd,hen i ntroduction of
am no groupjgﬁ}pol oxyalk | enes _obt ai ned g¥ additi on of et hyl ene oxi de and

a C3.19 5 atkyténé aﬁrd“e‘z S HEEEPYRY dFRC 4B BTRAUThg it | east 3
hydr oxyl gﬂmupmmmﬂbhenedheEmafem&bky,an@ anilnesof def (wedviiromt he

i ntroductio é%fg %§ggn95%§ggﬂa eggﬁgg9§yg4%%%ﬁ§quob gg ed by addition of

et hyl ene oxi ene” oxi to a ol s having ‘an 10
acetyl éife gHGUFEEPINI eRitedhd- r?'BI g¥ultdhe other hand, the value

is preferably less than 0.8, more preferably less than
0.7, still more preferably less than 0.55, most
preferably less than 0.5.
Preferably, the value (u + v} satisfies the
20 relation 1 < u + v < 300. The value {u + v) preferably
exceeds 5, more preferably exceeds 10, but preferably
is less than 200, more preferably less thén 150, still
more preferably less than 100, especially preferably
less than 80, most preferably less than 50. '
25 The above-mentioned k is 1 to 300 but preferably
is not more than 200, more préferably not more than 100.
When k is 2 or more, namely wheh two or more of groups
represented by -[(A0)n-R’} are bound to X, the groups
represented by —[(A0O)n-R’] may be the same or different.
30 Since the poiyoxyalkylene compound represented by
the above-mentioned general formula (3} has, within the
molecule thereof, at least one aliphatic hydrocarbon
structure comprising at least 5 consecutively bound
carbon atoms, the aliphatic hydrocarbon structure

35 comprising at least 5 consecutive carbon atoms occurs



Anong various met hods enpl oyable for the amno group introduction, the
nmet hod whi ch uses various amnation reagents for convertﬂﬁ@mﬁﬁéﬂﬁyﬁroxyl
group itself to an am no group, and the nethod which 15 conprises addi ng
an al kyl enei m ne, such as ethyleneimne or propyleneimne, to the hydroxyl
group ar erred. Suitable as the above-nentioned I nt..al cohol
havi ng a §ﬁ%@%g%bon group containing 1 to 30 carbon %@kéﬁ%ﬁ¥i are
straight or branched saturated al cohols such as nethanol, ethanol,
propanol, isopropanol, butanol, pentanol, hexanol, octanol, |auryl
al cohol, cetyl alcohol, stearyl al &hol and other straight or branched
al cohol s containing 12 to 14 carbon atons; 25 unsaturated al cohols such as

al 1yl al cohgl .avelBat! yhe A GOROL: - PBEY Iredresbutandy o, x,

3-net hyl - 2- but en- 1- ol 2- et hyl - 3-but en-2-ol and ql eyl al cohol ; and
aromati c éfEéﬁoﬁgdsﬁ%ﬁ“ﬁ§g§ﬁ8%6?%t%%%9ﬁﬁh8ﬂ'Yoﬁﬁﬁgygﬁ?ﬁl al cohol, “etc. 30
--Sui ted for aseand bé ghoverindot-monad(3pol poryetdhilveneugbl yoxyal kyl enes

pol yosypr ony %&%’,ﬁsﬁﬁ%@ﬁﬁ%m&%%&?gé B EUEBRs P A8 bl ook type
ones; affd pARESEPELNG Eﬂ§“35¥§@F?@%y9¥@w?4eﬁ e PRy ethylehe,
YT Sk, s 08 U8, RO B0 optiions 2t
Bglzgiggutz?%ﬂ§¥%%ﬁ§o§§€fﬁg¥%§@?haﬁg‘Yikg ABX bl ock type ones. Suitable as
the above-nenti odedtpel yiadriice 5fakbehotasdrdviingeatidreadthe3 hydroxyl groups
bol yal ycer e ey B s BB B BB O IR o o an acetyl ene
group( sY° wi¥hidht lod ABF crene Hwe 204090 9.note grefayaksy N decyn- 4, 7-di ol ,
.2, 5-di met hydre3-thexyB; 800 5-FurdinRl, paBde BabINBt RYik-dobetyIa3-0l . I n cases
where there is no.ali ga%ic q¥%%§i r.bon Structure co {jﬁi@g at least 5
consecut i vel S Bound ng rbon a @8ht%?ﬂed)at APP %ﬂ?ﬁlne¥%e nol ecul e of
thar 200. _
Suitable as the compound represented by the above-
15 mentioned general formula (3) are primary amines having
a straight or branched alkyl group containing 1 to 30
carbon atom(s) or secondary amines having two equal or
different alkyl group species,.such as (dijmethylamine,
(di}ethylamine, {di)propylamine, (di)butylamine,
20 (di}pentylamine, (di)hexylamine, (di)heptylamine,
{di}octylamine, (di)}nonylamine, {di)decylamine,
(di)dodecylamine, {di)tetradecylamine,
(di)pentadecylamine, (di}hexadécylamine,
kdi)heptadecylamine, (di)octadécylamine,
25 (di)nonadecylamine_and'(di)icosylamine; mixtures of
primary amines ﬂaving a straight or branched_alkYI
\groﬁp containing 1 to 30 carbon atemi{s) but differing
in alkyl group species, for example coconut oil fatty
acid-derived primary amines, oleic écid—derived primary
30 amines, soybedn oil fatty acid-derived primary amines,
beef tallow fatty acid-derived primary amines and
hardened beef tallow fatty acid-derived primary amines;
mixtures of secondary amines having straight or
branched alkyl groupé containing 1 to 30 carbon_atom(s)

35 -but differing in alkyl group species, for example



15 the above-nentioned pol yoxyal kyl ene conpound, such an atic
tﬁé&@!f

hydr ocarbon structure can adequately be introduced into ﬁﬁxﬁérlng or
after synthesis thereof by partial .addition of an al kyl ene oxi de )
containing 5 or nore carbon atonms or by reaction with 20 an aIkyI hal i de
cont ai ni Ngo%3/Mkes¥0T € carbon atoms.  Conpounds obtalnedﬁﬁ ﬁﬁg gr addition
of an al kyl -ene oxide, such as ethyl ene oxide, or k enel m ne, such
as ethyleneimne, to the termnal functional.group(s) of the

pol yoxyal kyl ene conpounds 25 nentiongd hereinabove can al so be used as the
pol yoxyal kyl ene conpound in the practice of the present invention.
Furt her nore, conpounds obtai ned by reacting an acid anhydride, such as
aceti ¢ anhydrded@tobi butastiyc adQdadbyivedeseonntibry hemimwesy ndle ifcunct i onal

~group(s) ~of, dfie 4ol yg ﬁy%ma%geaﬁmsou %b@%ﬂt!:;?fef_ja  addapove can also

be used- as 1hHe po yoxya ne”conpound i ract the present
i nventi on. deriyge ﬁ@?¢%ﬂﬁﬁﬁ;%ﬁﬁéeéis?ﬁ%ﬁuﬁﬁ%&oﬂofaEEE idhe 35

pol yoxyal kydeangeoapeskiuh i am@egraml@d@ﬁaebhse@feﬁmoﬁfa&\;&gust 2005 WO
031066542 PCT/ P03/01 93 25 nvent i on- ngﬁunds obt ai ned by ester bond
formation BETWESRTEREY gt VKT ERE e difgdands Chentt ¥ her ei nabove and

a conpound munnemghhmbn@rarnnnzeoarbnug%codiQ}MQUQSambm$mfn |l east one car boxyl
group bein |negonﬁ£ﬁg_ %stgbggugggxgyagg&gr Qgggi%prnatlon bet ween
%§ one n

the polyo ylene conp ds ment | erel nabove a conpound havi ng
a carboxyl|R?%?Méupeé¥Y%ﬁhFQ¥13uPP@ﬁy¥al%M¥de@§¥Y&)Phe%!l1east one sul fonyl
group bei n%u&t&@h&éaeﬁ.er@qrrpguﬁﬂﬁhpptaaweﬂebylam der band formation

bet wee the xyal kyl ene co ds ti oned erelnabove and a conpound
havi ng Q%1§ﬁ§? gﬁ%?%d%v}al HB g ?ﬁpé?r 88st %%% Taroxyl group being
retained, alrkinydnpoomm- aﬂntalmedgby e e daghkdnf etoms i cri:Hydtemeen 15 t he

pol yoxyal kydﬁra% corp gwgggﬁony%eqdaﬁégﬁ r@&%%dawfm afi@gpound having a

car boxyl group(s) group(s east one sul fonyl group
belng retéﬂﬁ%ﬁas alkanolamlnes , for examp e, monoethanolamlne,

diethanclamine and triethanolamine. A

15 Suitable as the compound dontaining two or more
nitrogen atoms in the compound represented by the
above-mentioned general formula (3} are ethylene oxide-
Cs-1s alkylene oxide adducts derived from amide amines
obtained by dehydratioﬁ condensation of

20 polyalkylenepolyamines, such as ethylenediamine,
propylenediamine, diethylenetriamine,
triethylenetetramine, dipropylenetriamine and
tetfapropylenepentamine, with fatty acids, such as
acetic acid, pfopionic acid, butyric acid, wvaleric acid,

25  lauric acid, stearic acid, oleic acid, coconut oil-

| derived fatty acids, SOybéan—derived fatty acids,'beef

talloﬁ—detived’ﬁatty acid and hardened beef tallow-
derived fatty acids; ethylene oxide-Cs.;¢ alkylene oxide
adducts derived from imidazolines obtained by further

30 dehydration of amide amines resulting from dehydration
condensation of polyalkylenepolyaminés, such as
ethylenediamine, propylenediamine, diethylenetriamine,
triethylenetetramine, dipropylenetriamine and
tetrapropylenepentamine, with fatty acids, such as

35 acetic acid, propionic acid, butyric acid, valeric acid,



I n such pol yoxyal kyl ene conpounds, the retalned 20 carbox r sulfonyl

group may be in the formof wvarious netal salts, such as | %m sal t

or calcium salt obtained by neutralization with sodiunthydrOX|de, cal ci um,
hydr oxi'de or other bases, ammoniumsalt, amne salts and other salts. 25
Sui tabl e bove- menti oned conmpound havin two or car boxyl

gr oups argﬁﬁﬁpg? rated dlcarboxylrg aci ds suc% as nalé‘yﬂé%%ﬂﬁﬂfunéric

aci d. phthalic acid And itaconic acid, and netal salts, anmoniumsalts

and antne salts thereof; saturated 30 dlcarboxyllc aci ds such as succinic
acid, malonic acid, untarlc aci d affd adi pic acid, and netal salts,
ammoni um salts and am ne salts thereof; Iomfnnlecular- wei ght polyners of

an unsat ur atad- RGN bexyhi - aciid, Ol e UBSAE 1H atced,-odheadsbpxyl ic acid, such

| 4 yl d mal d 15
Mgnst” boos i e saskdoTeis SRS Ak B

annnniuntsatdkiqwﬂﬁeanwné fahlt sctildepedf handenad Heelt hal Idve- above- nent i oned

pol yoxyal ky(heﬁﬁtfeqprﬂmg}dgcf@& e%yq%@ 8§§|dei(93 weéi‘ﬁ}’lé’ne Byipgacting a
hydroxyl group- 5 term nated ene conpound with an acid F

anhydrlde s degiEpe 5ﬁﬁ?d¥ﬂd@ﬁ5ﬁl§H%E?¥ﬁ§FlQ§ﬁh§HF?cﬁﬁ in the absence

of any sol vemiyiemddl aafine ApPrahiicaleaisal ventdiAthvappeopt amire: ,basi ¢ cat al yst
is prefera%)r 13§ dn%@ Epgéuggcalt%g Ige nfglvel they 10 can al so be
obt ai ned by &st%er Fon Th‘th p ? or - ey d fion of a hydroxyl

gr oup- tern1teﬂnaﬁrq@wﬂyaxyemkymewe eehmbend qwtdE1£aaaﬁbU%vhme acid, or by

transesterlgifgg|éyaugegm§§plébdngya%x¥L rﬁyg} Jdeah-pbRat ed polyoxyalkylene
conpound and an_ester con?oun 15 In the present invention, anong the
S

pol yoxy*f kyR¥He iCsiipstid r@ﬁﬁﬁﬁ%&ﬁ9§8e891¥?@9%ﬁﬁu§@&h aSformul a (3), those
in which Rietsylaedugdnages, apapydlentdibRsne OHiDFthillHAeeanatbmegst eri fi ed or
am dat ed “‘€r1é¥% uns%ggrated C%{bOXéHiC a rlamlsuch gs (meth)acrylic acid

20 or maleic Jigﬂﬁ Bamﬁﬁ§atu nONOMET S 655Png defoam ng activity

can be synttﬁﬁﬁQRampymﬁeﬁpehQQMiner ethylene oxide-Ci.;s alkylene
oxide adducts derived from polyalkyleneimines obtained

15 by alkyleneimine polymerization, for example from
polyethyleneimine and polypropyleneimine obtained by
polymerization of ethyleneimine and propyleneimine,
respectively; ethylene oxide-Ci_;g alkylene oxide
adducts derived from polyalkyleneimines cbtained by

20 polymerization of C;j-30 alkyleneimines, for example from
polyethyleneimine or polypropyleneimine obtained by
polymerization of the corresponding hydrocarbon group-
modified ethyleneimine or propyleneimine, respectively;
and ethylene oxide-Ci;s alkylene oxide-adducts derived

'25 from alkylaminopropylamines obtained“by addition of
acrylonitrile to primary or secondary amines having a
Ci-3¢ hydrocarbon group or groups,'followed by reduction.
The following compounds are alsd.suited for use
as the nitrogen atom-containing polyoxyalkylene

30 compound in the pfactice of the preseet_invention.

Amines derived from the introduction of amino
group to polyoxyalkylenes obtained by addition of
ethylene oxide and a Cz.i1g alkylene exide(s) to primary
alcohols having a Cj-.3p hydrocarbon group; aminheées

35 derived from the introduction of amino group to



unsat urat ed nononers havi ng defoam ng activity are copolyﬁﬁé}zed with
a-nononer (s) giving a constituent unit(s) represented by 5@@H@K§I

formula (4), general 25 formula (5), general formula (6) and/or general .
formula (7) to be given later herein to thereby incorporate the defoam ng
conponent in the polyner skeletons. Such polyners constitute an aspect of
the pres@W@o0¥6¥ati on. The |evel of addition of the aB6VE*HE¥PPoned 30

pol yoxyal kyl ene conpound in the concrete conposition according to the
present invention is preferably not [|ess than 0.0001% by mass but not nore
than 1.0% by mass, relative to theZ3ass of cenent. At addition |evels

bel ow 0. 0001% by mass, unsatisfactory 35 performance may possibly result

and, even %QSQH?Y%ﬁ%9§%%%i?gi@%?ﬁéfg%fghégﬁyaueg Q1093-anpunt exceeding 1.0%

by mass is'us t ereof Wil reach at” a point of substantia

saturati on 9rane ah econdiTmigusadvameycaryefossPBl {hbe entailed. Mre =

pr eferab}'y,.n%:{i%dagei%ﬁ%lfIa@a&ello 55’3895}46 e&ﬂm@@ﬁiyge@@%% by ][rassbl still
Tore {han. LSHE) HECSIAN ohoPEopl e BT ABE FUTE han 0. 19 by mass.
The abowe- rEndyilenedog b taindarpp lpbydinc arpmhattedhaviswcit a | evel and this
addi tion causes J0,YAILOUS JaNRLaRLenBhT AR S8 ASad@diblican 11 uni !

wat er content, increase 1n Strength, and inprovenent in .durability The
pol ycar boxyderd vaei rpm| i rinta ofactiae of HorHt@d IFRYPhEC concret e conposi ti on
of the presgityoxdalkpyents UbtmYicBebanyd@ft 10 bauyngnd rea ar boxyl
oupe nd Lot SIS RS ST ng S LSE Lo AT Comos 1 on an
may conpris e &ret cies.” ed are, ‘however, those

pol ycariwox yddetylani:dgpoby ter siiwhiichthavieo betuia -kyl ene gl ycol side 20

chains. Such pol ygaroxyl £, AGIHBAL YIRS S G Dousele Apimssent i al

constituents in cene I spersants, an dare called Folgcarboxylic aci d
b

cenent di spEicsEntatepdughi@l tdGuBrhBodgdmt < Pest ERFEUSs t he
above- ment i gnedtRehy eanhexyd i tor 2onackdipgl yirensdaneypoyyear boxyl i c acid

polymers (A1), comprising a pol yoxyalkyl ene &3l £lng@pstituent unit (1).

15 comprises adding an alkyleneimine, such as
ethyleneimine or propyleneimine, to the hydroxyl group
are preferred.

Suitable as the above-mentioned univalent alcohol
having a hydrocarbon group containing 1 to 30 carbon

20 atom(s) are straight or branched saturated alcohols
such as methanel, ethanol, propanol, isopropanol,
buténol, pentanol, hexahql, octanol, lauryl alcohol,
cetyl alcohol, stearyl alcohol and other straight or
branched alcohols containing 12 to 14 carbon atoms;

25 unsaturated alcohois,suchras allyl alcohol, methallyl
alcohol, 3-methyl-3-buten-l1-o0l, 3-methyl-2-buten-1-ol,
‘2-methyl-3-buten-2-ol and oleyl alcohol; and aromatic
alcohols such as phenol, nonylphencl and benzyl alcochol,
etc. '

30 Suited for use as the above-mentioned
polyoxyethylene-polyoxyalkylenes having a hydroxyl
group at each terminus are pdlyoxyethyleHEf
pelyoxypropylene, polyoxyethyléne—polyoxybutylene, and
like AB block type ones; and polyoxyethylene-

| 35 polyoxypropylene-polyoxyethylene, polyoxypropylene-



represented by the follow ng general fornula (4): R10 R12 30, Rl ié})r?

("30) R9 a (4} wherein R, R' and R12 are the sane or dﬂ%#&@&ﬁ%m d 35

each represents a hydrogen atom or a nethyl group, the WD 03/066542 28 PC / .
P03/ 01093 R130 groups are the sane or different and each represents an

oxyal kyl eRg @b containing 2 to 18 carbon atoms, a rgRLSENLS the mean
nunber of noles. of the oxyal kyl ene group added and is a nunber of 2 to
300, 5 and Rig represents a hydrogen atom or a hydrocarbon group
containing 1 to 30 carbon atoms, and,,a carboxylic acid constituent unit
(I'l') represented by the followng general fornula (5):. 10 R15 R17 RI16
CoOM2 (5} 15" wherein R , Rib and R17 are the sane or different and each
represent s polychvegbnl atorpayoxypebhylemge oyml v vetbpilesent s a hydrogen

~atom auniy@bﬁéghﬁg%ﬁﬁpﬁyg@@s@%@ﬁ@ affMRRLUTRAT p 80T gani ¢ ani ne.

Al so preferr ycarboxyl 1T acid pol yner
- aci d pol ynme¥¥Pq AP2F-conpri sing a pol yoxyal kyl ene ether constituent unit
(11'1) represent gdibypidend Aheowboge gRAET RIndOpBULAYaL6y: 25 R18. R20 1

- C C+- 9 R21Q(R220) bR23 (6), wherein R18, Rig and R2 are the sane or
di fferen a%%xg%@§eg%ﬁl?%ﬁ¥é§€ﬁfg g ﬁ%ﬁﬁ?ﬁ%ﬁ1i%ﬂﬁﬁ?owlﬁgﬁ%tﬁﬂﬁ group, R2
may be a hydriccarlkeoargr ovimatntlailprogadet odntearyohriabdn(s) or the oxygen

atom may be,@iJACkbYoPounds tR, hesimain chain of the polyner, the R220
groups are 't he 'sane )
Suitable as the alcohols having an acetylene

group(s) within the molecule are 2,4,7,9-tetramethyl-5-
10  decyn-4,7-dipl, 2,5-dimethyl-3-hexyn-2,5-diol, and 3~
methyl-I-butyn-3-ol.

In cases where there is no aliphatic hydrocarbon
structure comprising at least 5 consecutively bound
carbon atoms cqntained’at all within the molecule of

15 . the above-menticdned polyoxyalkylene compound, such an
aliphatic hydrocarbon structure can adequately be
introduced into the same during or after synthesis
thereof by partial additicon of an alkylene oxide
containing 5 or more carbon atoms or by reaction with

20 an alkyl halide containing 5 or more carbon atoms.

Compounds obtained by further addition of an
alkylene‘oxide, such as ethylene oxide, or an )
alkyleneimine, such as ethyleﬁeimine, to the terminal
functional.group(s) of the polyvoxyalkylene compounds

25 mentioned‘hereinébove can also be used as the
polyoxyalkylene compound in the practice of the preseht
invention. ) |

Furthermore, compounds obtained by reacting an
acid anhydride; éuch as acetic anhydride or butyric

30 anhydride, with the terminal functional group{s) of the
polyoxyalkylene cémpounds mentioned hereinabove can
also be used as the polyoxyalkylene compound in the
practice of the present inﬁention.

The following are also suited for use as the‘

35 polyoxyalkylene compound in the practice of the present

N

0 are polycarboxylic =~



or different and each represents an oxyal kyl ene group 35 cQntaining 2 to 18
carbon atons, b represents the mean 15 August 2005 WD 03/ 0G@¥@8stayos

PCT/ JP03/ 01093 nunber of noles of the oxyal kyl ene group added and is a
nunber of 2 to 300, and R23 represents a hydrogen. atom or a hydrocarbon
group co i_ni 1 to 30 carbon atom(s), and a carboxylic acid constituent
uni t (-I\/)n&éo%ﬁg%ésent ed by the foll ow ng general for mui* T?‘FF93?0199|9224 R26 (7)
10 R25 COOMB wherein R24 and R25 are the sane or different and each
represents a hydrogen atom a nethyl group or -LOOWV wth the exception of
the case.where R24 and R25 15 sinul t%neously represent - COOM4; R26
represents a hydrogen atom a nethyl group or -CH2COOMb and, when R25 s
- CH2COOVb, RAnaRd,R25 are the same or different and each represents a

hydrogen atam or a net h%/sldlo%rt%tig;ﬁgg/ggn%sl\{}n@and MS _each rergr esents a hydrogen

~atom a unival enfo%r &onda ipff th?dr "an or gani ¢ am ne.
Thus, the aboweerenhé oRedycandntyldnspesspiindy efeatabhyd conpri ses at | east
one of the ,ahove- i _ r.boxylic i d_pol - 1) and/or at

| east one %%}et\iﬁlgggg%v‘%?%ntq%%k)}eégggoﬁ?%ﬂ%\o@fﬂ g’é: %8%?%%?%@&1( A- 25 - 2)
The abovee- nerRUPGNEE Lot Yy celrasdx piniec cathex pbol gueaips befpg 1¥ebmingds- 2) are

charact eri zeghdonhBabpt e @Ne ckher £SS@NMd RlatGORShetyeat (i ts (repeating
units) specified gﬁgve- They may further have a,cogésrtltuet uni-t (V) 30

derived fr ot orsALKEIeTR)C Pofeter bt rehddiennabetes@ Cdhst it uent units
each may compposedonevspec earbokyilno @rourdis spechesulftwynbove- nenti oned

pol yoar boxyl g ach d, pal VIS L AGR). caDedis Praduged Ry copol yrrerizi ng a
nmononmer 35 or‘rﬁ’om tron conprising a nono g%(}w r?fg 8 Constituent WO
03/ 066542 3IRRETLIPOBHIIDIBIs wibtt ad ppd (foy garigendwad faynakirt oned ater
herein) anthetween the polyoxyalkylene compounds mentioned
hereinabove and a compound having ftwo or more carboxyl
groups with at least one carboxyl group being retained;
and compound obtained by amide bond formation between
15 the polyoxjalkylene compounds mentioned hereinabove and
a compound having a carboxyl group(s) and a sulfonyl
groﬁp(s) with at least one sulfonyl group being
retained.
In such polyoxyalkylene compounds, the retained
20 carboxyl or sulfonyl group may be in the form of
various metal salts, such as the sodium salt or calcium
salt obtained by neutralization with sodium hydroxide,
calcium hydroxide or other bases, ammonium salt, amine
salts and other salts.
25 _ Suitable as the above-mentioned compound having
two or more carboxyl groups are unsaturated -
dicarboxylic acids such as maleic acid, fumaric acid,
phthalic acid and itaconic acid, and metal salts,_'
ammonium salts and amine salts thereof; saturated
30 dicarboxylic acids such as succinic acid, malonic acid,
glutaric acid and adipic acid, and metal salts,
ammonium salts ahd amine salts thereof; low-molecular-
weight polymers of an unsaturated monbcarboxylic acid
or unsaturated dicarboxylic acid, such as acrylic acid

35 oligomers, methacrylic acid oligomers and maleic acid



a nononmer giving a constituent unit (l11) (e.g. nononer 1% ntloned | at er
herein) as essential constituents. Such a nononmer conposi urther
contain a 5 nononer giving a constituent unit (V) (e.g. nononer (e)
mentioned | ater herein). \Wen each constituent unit conprises one species,
it is enougnbk sy)se one single nononer species giving each respective
constituelt. Gnrt‘and, when each constituent unit conpri<d@PP¥Y'G nore 10
species, two or nore nononers giving each respective constituent unit are
to be used. The proportions of the constituent units constituting the -
above-nenti oned polycarboxyllc aci d-?pol yners (A-1) are preferably such
that the mass ratio 15 "constituent unit (l)/constituent unit '

(1 )/Con5t|by§@c§mew| tanGVheth s @aUal, LQmbnl Om IS L@qlARA;49 50, nore

preferably 50 to $ﬁ450 to 1/0 to 49, still nore preferably 60 to 95/40 to
p

5/0 to 30, TBStS pridECdsl §9905° t%PG2Y-30 to 5/0 to 10, with the proviso that
the sum 20 totalfmﬁatmeveemsmthnenipunybxph)kyh@ﬁﬁtﬂhpenhdswnan (rn) and

constituent,un S 0% ngf| d car boxyl i
acid pol nerg # ti%ﬁed o { e pr Eggaégggda ctoggﬁe?pfl%ailon mnth
an al ko %poF?é?k%ﬁ%ﬁﬁaH@ﬂyéévalkﬁl%ﬂeIG@&§Pu§@rWl¥h 276 ach€ carboxyl groups of

a pol ymer OQhﬁydEihén/su%ﬁp9£Y££ié£Hf&hﬁ%dﬁ@&@”@f KRAPGSKL i on conprising, as
essential co tltggnts %ﬂ sat ur at ed nmonocar boxylic _aci d nmononer, such as
ey Pj Ehgc?

acrylic aci@" Ftee GlofBHi EoRETH, “4nd a*Ronomer (e. g
nononer (b)aﬁﬁrmmmMHmnedlhanEr Aer epnyogi Va g beescéonsbt & Ligsit nﬂnt (II)

Referring t réP@rsﬁzﬁ %s'éfﬁ”&hgﬂg& %%%%E%nfor le?nat el

hydrocarbon roup resente i ncl udes, as SUIt%b|e peC|es al kyl
gr-oups %%ntﬁ%u#gso |bet Gbﬁelféﬁqit}ﬁh eRtGR( S} Cabihty dife thien§aBBRE 8 hi ng 35
aronatic gr@e&pﬁdﬁ‘a‘fﬂl&)&ﬂ BifNa. ﬁya@na,q cg&blagntai@mate&uch 15 August 2005 WO

03/ 066542 PCT. P03/ 1 093 31 as al k en | kyl
(alkyl)pheng? #% PedC%W%HVF nﬁpﬁ?ﬁ??lér Sugst Q a?*enyl gr oups
cont ai ni ng Qr@mﬁQﬂﬁanaﬁbGﬁtammnhﬁtwﬁaa averdgexy humserp - ae@mlwat@o of the
oxyal kyl ene,gr aitp, AYaEnbS cBuSo iRl Ant 85P0F AR LAAN 300, preferably

not Iess t han
In the present invention, among the

polyoxyalkylene compounds represented by the general
formula (3), those in which R® is a hydrogen atom or X
has ~OH or ~NH; can be esterified or amidated with an
unsaturated carboxylic acid, such as {(meth)acrylic acid
20 or maleic acid, whereby unsaturated monomers having
defoaming activity can bhe synthesized. When these
unsaturated monomers having defoaming activity are
copolymerized with a monomer(s) giving a constituent
unit(s) represented by the general formula (4), general
25 -formﬁla (5),7general formula (6) and/or general formula
' (7) to be given later herein to thereby incorporate the
defoéming component in the polymer skeletons. Such
polymers constitute an aspect of the present invention.
The level of addition of the above-mentioned
30 .polyoxyalkylene compound in the concrete composition
according -te the present invention is preferably not
less than 0.0001% by mass but not more than 1.0% by
mass, relative to the mass of cement. At addition
levels below 0.0001% by mass, unsatisfactory

35 performahce lmay possibly result and, even when a large



5, nore preferably not less than 10, still nmore preferably pot |ess than

15, nost preferably not less than 20. It is -npbst preferabﬁ&A%%@t%¥ﬁe t han
200. Furthernore, the nunber of carbon atons contained in 10 R14 is not

-less than 1 but preferably not nore than 22, nore preferably not nore than

18, stiII neferably not nore than 12, especiall ferably not nore
t han 6, %ﬁm"preferably not nore than 5, nost preféFgéﬁgﬁH’ nore than

3. 15 Referrlng to the general formula (4) given hereinabove, the nunber
of carbon atons in the oxyal kyl ene group R130 is suitably 2 to 18, but
preferably not nore than 8, nore preferably not nore than 4. In cases when
the constituent unit (1) 20 conprises one species, it is preferred, for
securi ng aambﬁh@néﬁcﬁﬁﬂMﬂﬁﬂAb§d69pﬁ£$§QﬂiMm%@Q bydrophaehiscity, that . the

_oxyal kyl en rQUR CO rlse oxyeth rou enti al ,
constltuen&h% g Pt éﬁiyaﬁn?h %% gﬁ?gf ﬁgfa*é¥§1¥ﬁ§ﬁ°§0 nol e
—percent, nesd 2B pﬁ@ﬁ@ﬁkﬂﬂd}SﬁdNahESSetmﬁy1uﬁ&snbﬂe peragdailedn cases where

the consti tyient FE‘Q!E&ra(B])y,CQﬁTJér 588§t§é£¥9 U, d0Le pspeples.cpah | east one
constituent uni ecies (1)  _preferably contains the ox§@thylene group as

an essént i%a%0chs YtT%ﬁﬁ'|5ﬁ16}yﬁPR?l%ﬁﬁ;%ﬁQQ}§ 8pkcies @O@TSuitable as the
nononer (a).giouknpytiesabove-isandtonae reeast i tuenmotali théh) are C2_18

al kyl ene o e rlved from )acrylic aC|d rotonic acid or
a fatty acﬁhgﬁeﬁgdrafl OXIHH{IOHSE%ﬁ%ﬁﬁl noén °t%s erl |g%t|on products

of (neth)aéwymﬂ§5acﬂ&wbﬁbgge—mentmqnﬂd:c&mpduwdﬂhnamwoxypolyaIkylene gl ycol s
obtai ned 184GH51a200% /004 0602042 RCT1HRA3AAA00%:3 2 keaddi tion of a

C2-18 al kyl ene oxide to any of saturated aliphatic al cohals containing 1
to 30 ¢8r bdRTIMENTR_YOrai¢h AL eREE hatidth aétFF&ﬁ‘BFtl‘?“ propEdsl , 1- butanol ,

1- pentanolwatehexanbéntxxﬂnmmehseziﬁtkm&eﬁbﬁﬁ hananﬁmnxn&mwhtahﬁohol, Iauryl
al cohol , c%h¥l L3h € Qg stearyl alcohol, etc., unsaturated aliphatic

al cohol s contalnln 3 to 30 carbon atons such as al Iyl al cohol,

met hal | yl al cohoThe dyivparspaghet:, a@#éykﬂam@éhép betc., alicyclic alcohols

Contaln'ngl%cbgpégaﬁaﬁbﬁﬂtﬁkoﬁﬁncﬁgtéUﬁhuﬁ%l%XShOSEﬁﬁﬁpkne%@ﬂtarO”Ht'C
alCOhO|S C%%%%h?kgg may be any of those having free carboxyl
groups and can produce a water reducing effect to
cement composition and may comprise one or two or more
specles. Suited are, however, those polycarboxylic
acid polymers which have polyalkylene glycol side
20 chains. Such polycarboxylic acid polymers can be used
as essential constituents in cement dispersants, and
are called polycarboxylic acid cement dispersants or
water reducing agents.
Preferred as the above-mentioned polycarboxylic
25 acid polymers are polycarboxylic acid polymers (A-1)
comprising a polyoxyalkylene ester constituent unit (I)

represented by the following general formula (4):

R}O B}Q
30 ||

*_{_C___C_}_. (4)
R CoO®R™ 0),RM

wherein R'%, R!' and R'? gre the same or different and

35 each répresents a hydrogen atom or a methyl group, the



6 to 30 carbon atons, such as phenol, phenyl methanol (ben algg oI)
nmet hyl phenol (cresol), p-ethyl phenol, dinethyl phenol (xyl {94 005
p-tert-butyl phenol, nonyl phenol, dodecyl phenol, phenyl phenol, naphthaol,
15 etc. Preferred are, however, those ester conpounds of alkoxypolyalkylene
gl ycol s cwonesdqeesrdi ng to the cases where R14 is a hydnegapdaiesd! OUP in
general fornmula (4), wth (neth)acrylic acid or crotonic acid. Suitable as
t he above-nenti oned nononer (a) 20 includes the follow ng, as given by
specific chem cal name: nethoxypol ygt hyl ene gl ycol nono(neth)acryl ate,

et hoxypol yet hyl ene gl ycol nono(neth)acrylate, 1- propoxypol yethyl ene gl ycol
nnno(neth)acrylate 2- propoxypol yet hyl ene gl ycol nono(neth)acrylate, 1 25
butoxypolyétﬁ?lQﬁﬂygylycélth@n%ﬁM%Kh)G@ﬁﬁﬁémmt and fgagcbxypol yet hyl ene egcoI

mono( met h) wp»ﬂe%teats aiTed 1ky1eae0995uﬂoqi&&tahwlﬁaezgwclqd
nmono( et h) a | at e -

opoxﬁpo yet ene
mono( et h) °§tét°mi'p%dF?F8§§85FyE? YW¥Hb“§PFEBIOﬁdﬁﬁkﬁﬁﬁﬁﬁacrylate i
30 hexyloxypmiwa@hykgnen@hymmb padednehd) acray hatber of 2 to 300, :
cycl ohexyl axypehy n I ( hacryha
octyloxépolyet%ylg% ygg iyqﬁk?ggﬂﬁ)ggéylgfé¥lﬁﬁﬁbcarbon
ethyl -1 - hem%bpysen*yémw@ﬂe tgl yEolanprd(ahsisy aeng| at earboxylic
nonyl al koxypaly ebhyt enget ¥ealk MRRO( MBI AGIELAES, tBS following

| ene egcoI nono( et h)acryl ate, 15 August 2005 WO

| auryl al koxypol

03/ 066542 &)égs%’i‘b‘é%ﬂ 39)¢et yl al koxypol yet hyl ene gl ycol

nono( et h) acryl ate, stearylalkoxypolyethylene gl ycol nono(neth)acry. | a. te,
phehoxygol yet hyl ene gl no(neth)acrylate phenyl met hoxypol yet hyl ene
gl ycol nnno(neth)acrylﬁ? nethylphenoxypolyethylene gl ycol

nmono( et h) acryl a' te enoxypolyethylen ycol nono(neth)acryl ate,
dlnethylphenoxypoly ycol nnno(neth)acﬁ&? te,

p-tert- butylphenoxypolybggﬂlene gl ycol nono(neth)acryl ate,
nonylphenoxypolyethyleﬂé mya@mafo nono( net h) acryl at e,

-dodecyl phenoxypol yet hyl ene gl ycol nono(neth)acrylate,

phenylggenqm%gghxekhylﬁa aghyﬁolargngggqg%ﬁ)ggrékgkgrdggQQ&poxypolyethylene

gl ycol nono(neth)acr esterifrcation products rive from
(et h) al | y|eaéahc6ﬁare%%rh"yf’r EhYSXPERN aRERE (X @n@ethyl group, M

represents a hydrogen atom, a univalent metal, a
bivalent metal, ammonium or an organic amine.‘
Also preferred as the polycarboxylic acid polymer
20 are polycarboxylic écid polymers {(A-2) comprising a
polyoxyalkylene ether constituent unit (III}

represented by the following general formula (6):
1118 1120

—%c——cﬁ— | (6)

25

wherein R'?, R”'and'Ru'aFe the same or different and
30 each represents a hydrogen atom or a methyl group, R*
may be a hydrocarboﬁ group containing 1 to 5 carbor
atom{s) or the oxygen atom may be directly bound to the
main chain of the polymer, the R**0 groups are the same
or different and each represents an oxyalkylene group

35 containing 2 to 18 carbon atoms, b represents the mean



15 (nmeth)acrylic acid, esterification products derived fraomcro
al cohol - et hyl ene oxi de adducts and (neth)acrylic acid, arld A ¢§PPH%¥5I|ke
al koxypol yet hyl ene gl ycol nono (neth) acryl ates .

thhoxypolyethylene pol ypr opyl ene gl ycol 20 nono(noth)acryl ate,

et hoxypoy, ne- poi ybutyl ene gl ycol nono(neth)acry
ethoxypolyet E%%ﬁe- pol ypropyl ene gl ycol nnno(neth)acrf*g%%mm“w3

ethoxypolyethylene-polybutylene gl ycol nono(neth)acryl ate,

1- propoxypol yet hyl ene- pol ypropyl ene 25 gl ycol nono(neth)acryl ate,
1- propoxypol yet hyl ene- pol ybutyl ene."gl ycol nono(neth)acryl ate, 2-
pr opoxypol yet hyl ene- pol ypr opyl ene glycol nono(neth)acryl ate,

2- pr opoxy patyetdiy b&ngo pes ybiititleebeyagkyTohe NpiafpreddRacsyd atse a

- bUtOXypO|%mﬁQ¥Jebug E pg%ypr yk 8%%%%%§Sﬁrnqg%Pth aﬁé Iate 1-

butoxyethylne pol ene glyco esterification
products ascmobt &Yﬁedcwbm aglmﬂ@olcgntannvm ch tavdlocamber al kyl ene oxi de

speci es W tdyon{(28t, hzﬁarxl&&r@&aydlasae%eééﬁs@ﬁtﬁe% RLeduety derived 35 from
(meth)allyl alcoho -ethélene oXi yl ene oxi de 15 August 2005 WO

03/06654§ PEPF56316408 %Wed?ﬂépﬁﬁﬁgn%e%%¥%%/%ﬂ?®Héré bxi de adducts and
(meth)acrylic acid, esterification products derived fromcrotyl

al cohol - et hyl ene oxi de/ apylene oxide or ethyl ene oxide/ butyl ene oxide
adducts and (neth)acryli acid, and like various al koxypol yal kyl ene

gl ycol nDno(neth)acryIa esl Suitabl e as the nEtFZ atom M2 in the above-
nment i oned gener al fo %are uni val ent net al 9 for exanple

al kali netal atons such b l§y thium' sodium 10 and potassiun1 bi val ent
netal at%nms, for exanpl az%l(K@UIv[é earth metal atoms-such as cal ci um and
magnesi um and trivalent nmetal atons such as al um num and iron. Suitable

as the or ganiG Aul Ae: GrauR=aLe. Ahkangl AN GLouRs, SHEh Aspan et hanol ani ne

group, 3-5 diethanol am ne group and trie nol'am ne group, .and a
tri et hyl am 7fPI§e60HS SuhYIEradtee ATRORRYL (TP VanC@Qﬂa constituent

unit (11) nepresant edebyridie Aabeve- caratinaed genaialg? ornul a (5) are
_acryl|c aCldmultaneously represent COOM4 R?® represents a
hydrogen atom, a methyl group or -CH,COOM® and, when R?®
is -CH,COOM®, R?*! and R?*® are the same or different and
each represents a hydrogen atom or a methyl group:; M3,
M and M° each represents a hydrogen atom, a univalent
20 metal, a bivalent metal, ammonium or an organic amine.
Thus, the above-mentioned cement dispersant preferably
comprises at least one of the above-mentioned
polycarboxylic acid polymers {(A-1} and/or at least one
of the above-mentioned polycarboxylic acid polymer (A-
25 - 2). '
The above—mEHtioned polycarboxylic acid polymers
(A-1) and (A-2) are characterized in that they have the
. essential constituent units (repeating units) specified
above. They may further have a constituent unit (V)
30 derived from a monomer {e) mentioned later herein.
These constituent units each may comprise one speéies
or two or more species. .
Therabove4mentiqned polycarboxylic acid polymers
{A-1) can be produced by copolymerizing a monomer '

35 composition comprising a monomer giving a constituent



20 nethacrylic acid, crotonic acid, and netal salts, amoniumsalts
and-am ne salts of these. In particular, (nmeth)acrylic adiPdugiet 2096t s

t hereof are preferred. Al so preferred as the polycarboxylic acid polyner
to be used in the practice of the present invention are 25 those

copol yner - in which the constituent unit (1) represented by the ‘
gener al f%?&@flégtﬁ) is. a constituent unit (V), wher ei P IRFOUHER11 each i s
a hydrogen atom R130 is an oxyal kyl ene group containing 2 to 4 carbon
atons and R14 is a hydrocarbon group 30 containing 4 to 30 carbon atons,
and the constituent wunit (11) repre¥ented by the general formula (5) is a
~constituent unit (lIll), wherein R15 and R16 each is a hydrogen atom Thus,

preflerred q\%hitﬁﬁngqgegmmﬂ&{&d (aPOk¥& e DXy iaG e@CLEr Dy BIq ar e those
__copolyners. I C : > 7

15 August ZDOWBSE3L6BE%%? PETETPGERRT0YR 85 i (11" PEPt¥sent ed by t he
f-ol | owi ng génemantfionsdl batdrlherpiR]l af GRsG)tiaHCOLMRROMR(sL) wherein R
represents 7 .al.o hyl . gk resents an

oxyal kyl ene&g({i%%p%%glﬁg% n(lggr{'gdofait?g%%f %chg%%}lera%ﬁéﬁﬁsgr epresents a

hydr ocarfborBoRey Jé8aRdi hidnps4iteeBd vatbofliatlens - afeneieepr®sent s t he

nunber of nmRiAs Bkd hecexyadailgne gaRR¥dednandrdsn? udi® 300, and a
constituent_unit, (I |I21 re re.sente(g b\ée the faollow ng gener | formula (2):
15 R4 20 EGPPHSES) © Ecﬁ%‘”\ﬁﬁer &itn 1 RACTRPFesEh S %a ﬂgd? : atomor a
net hyl groupncard Mpeceps eserntg aabyidregeeciatemeoasubtvalentninetal , a

bi val ent ”%]rﬂi; Rnd '&HH&!L%B:}EF P O %eQME oPfrRuR These

copol yners have the above-nentione 35 essential constituent units

(r epeati®ng IHAYISS affon@y more monomers giving each respective

constituent unit are to be used.

The propertions of the constituent units
constituting the above-mentioned polycarboxylic acid-
polymers {A-1) are préferably such that the mass ratio

15 “constituent unit (I)/constituent unit {II)/constituent
unit (V) is equal to 1 to 99/99 teo 1/0 to 50, 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, with the proviso that the sum

20 total of the constituent unit (I), constituent unit
(1T) and constituent unit (V) is 100% by mass.

The above-mentioned polycarboxylic écid polymers
(A—11}) may also be produced by direct esterification,
with an alkoxypolyalkylene glycol, of at least part of

25 fhe carboxyl grdups of a polymer obtained by R
copolymériéing‘a monomer composition comprising, as
essential constituents, an unsaturated monocarboxylic
acid monomer, such aélacrylic acid, methacrylic acid or
crotonic acid, and a monomer (e.g. monomer [b)

30 mentioned'later herein) giving a constituent unit {I1).

Referring to the above-mentioned general formula
{4}, the C;_30 hydrocarbon group represented by R
includes, as suitable species, alkyl groups containing
1 te 30 carbon atom(s), benzene ring—containing

35 aromatic groups containing 6 to 30 carbon atoms, such

5 conprise, as._essential constituent units, a constituent



further have a constituent unit (\0 derrved fronr another nononer e) to be
mentioned |ater herein R20 in the above-nenti oned general1§dFﬁHF §)
represents an oxyal kyl ene group containing 2 to 4 30 carbon atons. The
oxyal kyl ene group My conprise one species or two or nore species. In
cases mhen or nore species are involved, the node of addition thereof
may be of 9ﬁﬂm¥§ﬁdonraddrtron bl ock addition, or alt &AAPIHI¥addition
type, for instance. In a 35 preferred enbodinent oxyet hyl ene groups are
added to 15 August 2005 WO 03/ 066542 PCT/JP03/01093 36 the site of bonding
wWith the -COO group. In cases wherlthe constituent unit (1') conprises
only one species, each oxyal kyl ene group noiety preferably includes the

oxyet hyl eng, gr, BHRy S gﬂk§y§§gﬂ§gal §e§§§g¥pQQUqulkpe;g@@mypnre preferably
with an oxyethylene gr oup conten? | ess

pref er abl y S tiEuted iRlyprad abfenpbtiont 9ro8Rsr ha9t AbFeMand, when the

const i t uentgripls 6bnﬂa1nmmmparses30vcpfﬂoﬂnytemspeCThﬁsavdraqe preferred t hat

at 10 | east ahe . of tpe %£§%% FEQtok”%fkﬁﬂgi §0Fé g?§%$LQ#Q%hethe

oxyethylene group i eac oxyal kyl en rou
above- n@ntﬂome@rn@aﬁvnuﬁbeprﬁrehaﬁo3@%raddé@rabéyzn@b Boes WeEn it is |ess

than 2, no guffigi ef@féi%ﬂmdheehrlegglwarprwster;mlhrnaﬂéance for dispersing
cement partrcles and so be obtained._in %E concrete comnposition

of fornr(ZﬁKQFSFaPH%HEHbéesﬁeﬁE@X the MFelrefsrabPhE PPesET® i nvention may
not be produmedzoWhem it mxseaqose 30Gbliyt noaymbesoreardiXdd.cult 20 to

pr oduce thegdmg@ragg WBAUREE: A5 LS o B! ebhed 18008, m 1S

preferably not Tess I's not nore than 20. 0,
still rf®re R'prief e10§b195$10¥h2m3r1e mﬁaﬁr%erakrﬁosrnop‘r &oaeabbpnnd?: nore than

100. The avgR0erBHIRal phoheseadded MEant ithendbeayes aganial ue of
nunber s oflpolesroftnge oxyal ky Iene %Eggp égged Lo each | e ng t he
const i t uent®UnfPTEI 2N desr ESEREEATHY RIS F&heral Fo?ﬁﬁ?aq?i When t he
nunber of cardiderapoaseiapliyha@actbovee thﬂn|53ﬂ@05hygreéarb@hygnnup R3 is less
than 4, it ﬂMJJ than 3.
15 Referring to the geheral formula (4) given
hereinabove, the number of carbon atoms in the
oxyalkylene group R'20 is suitably 2 to 18, but
preferably not more than 8, more preferably not more
than 4. In cases when the constituent unit (I}
20 comprises one species, it is preferred, for securing a
balance hetween hydrophilicity and hydrophobicity, that
the oxyalkylene group comprise the oxyethylene group as
an essenfial constituent, more preferably with a
content of not less than 50 mole percent most
25 preferably not less than 60 mole percent. In cases
where the constituent unit (I} comprises two or more
species, at least one constituent unit species (1)
preferably contains the oxyethylene group as an
essential constituent in oxyalkylene group species.
30 Suitable as the monomer {a) giving the above-
mentioned constituent unit (I) are Cz.s alkylene oxide
edducts derived from {(meth)acrylic acid, crotonic acid
or a-fatty acid dehydration {oxidation) proauct, and
_eSterification products of {meth)acrylic acid or

35 . crotonic acid with alkoxypolyalkylene glycols obtained

nole percent, nmost



30 be I Mpossi bI e to provide the concrete corrp05|t| on of form (2)

i nstance, with a spacing factor value or specific surfacé \ﬁﬂgu%tmoﬁhl n the
range specified hereinabove anong. the concrete values but |arge foans
will form possibly lowering the freeze-thaw durability. 35 Further, when
an AE agep| r an defoam ng agent is WO 03/ 066542 P 1093 37
used in conb?ﬂ%/%on the amount of air may possibly m%rgjngeiéagth t he

| apse of tine. When it exceeds 30, the dispersing ability of cenent
particles and so, forth ,may possibly decrease. The nunber of carbon atons
in 5 the hydrocarbon group R3 is preterably not nore than 15, nore
preferably not nore than 10, still nore preferably not nore than 8,
especi al l'y W%fcﬁri@bbﬁ 80ta Mg sheyidhe ok pbeéeyacbjty not nore than 5.
Sui tabl e as_the ntj.one diocgr bon. roug (,:C Sonta}) ni ng 4 to 30

bagv
carbon at on¥ &tx 3% k?it R dliss aqcf)) PaAPnTAG 4 BON“HtSHs, benzene
ring- cont akmmig)ar emabi &s gradlpsiod one bitaly 62-tm0®@neér bbn atons, such as -

pheny! , al lyd @iy a-pDREYAL K nexbAbkyl JaEON,- Subsh i ut.ed phenyl and

napht hyI groups, .15 and. al kenyl. groups. contai ning-4 to 30 carbon atons.
“Anpng t He W%&Pbﬁﬁnﬁ}ﬁﬁoh@at dPYEEH &t lgr (‘}t%é’l ahePhiftgat ur at ed al kyl

groups are grefenradcolbiesetal, k)ﬁhs@t@ﬂ@@eﬂ&sﬂﬁﬂxa&hmagb&h@rs branched In
t he above- nent.i.aned g$n§0a§0for L aQZ s as \ in the

IS
‘general forfula (517 The® propertrongtd ‘thseucrhesaseéitllrlye constituent units

consti t uti neetied lahowdcniemt i m@@y@ohycaln@bxwll@l adicghpol ms: +or the ratio

(constituenty unidy ;o !al%él@@ﬁss'fdotn‘%%%ﬁ&'ﬁ {d 130 / GBSkl hueRt, unit V), arelis
25 within the sane range as the ratio "constituent unit- (I‘) / consti t uent

uni t (139 -/ SHSESt GERLORMIFINQYy) andf BFORMRLC FHISAPRABoKGNFRINEIM pol yrer s
(A-1) nentiened 3cheteboabotins Thﬁc&bﬂﬁdﬁhﬂ@r&ﬁl(@ie@yﬂﬁépﬂﬁmdbns) of the
constituent un|t (1] uch. c are ferably such
that the suf‘r]? Slhé&)égﬁosf} uee)n F\Jﬁfeml ?‘P d Fl P 69 ﬁlnt(:al ‘to.not |ess
t han 50 ml@%ﬁ@éﬁbenom&@@"f@f@rf bryenbtbu@slsamﬁ 60 nol e percent,

relative t Onértﬁpﬁlehoﬁioné&ﬂéé%rﬁheﬂeht spﬁ@xgggmﬁéﬂdlngntagetﬁ@@pl yner.. Anong
t he nonaners (a) ment | oned ove, . t hose acryl ate ester corrpounds
derlvedﬁ?ro%F Preferred are, however, those este compounds of
alkoxypolyalkylene glycols corresponding to the cases
where R is a hydrocarbon group in general formula {4},
with {(meth)acrylic acid or crotonic acid.
Suitable as the above-mentioned monomer (a}

20 includes the following, as éiven by specific chemical
name: metfhoxypolyethylene glycol mono{meth)acrylate,
ethoxypolyethylene glycol mono(meth)acryléte, i-
broPQXypelyethylene glycol mono{meth}acrylate, 2-

' proﬁOxyﬁolyethylene glycol mono{meth)acrylate, 1-
25. butoxypolyethylene glycol mono(meth)acrylate, 2- _
i butoxypolyethylene glycol mong(meth)acrylete, 2-methyl-
1-propoxypolyethylene glycol mono (meth)acrylate, 2-
methyl-2-propoxypolyethylene glycol mono {meth)acrylate,
1-pentyloxypolyethylene glycol monb{meth)acrylate, i-

30 hexyloxypolyethylené glycol mono{meth)acrylate,
cyclohexyloxypolyethylene glycol mono (meth)acrylate, 1-
octyloxypolyethylene glycol mono(meth)acrylate, 2-
ethyl-1-hexyloxypolyethylene glycol mono(meth)acryiate,

" nonylalkoxypolyethylene glycol mono(meth)acrylate,

35 laurylalkoxypolyethylene glycol mono{meth)acrylate,



15 August 2005 MD 031066542 PCTIJP03101093 38 alkoxypolyalkylen 6%K%CO|S
obt ai ned by addition of an al kyl ene oxi de(s~ contalnlng

atons to saturated aliphatic alcohols containing 4 to 30 carbon at ons, )
~unsaturated aliphatic alcohols containing 4 to 5 30 carbon atons, alicyclic
al cohol s contalnlng 4 to 30 carbon atons, or aronatlc | cohol s cont ai ni ng
6 to 30 AMYR*Atons are suitable as the nonomer (a' ) T’W]P@ % he
constituent unit (1') represented by the general formula (1) given above.
Suitabl e as the nononer (bl) 10 glVlng the constituent unit (11")
represented by the general formula3@2) are the sane ones as those suited
as the nononer (b) nentioned above. The pol ycarboxylic acid polyners (A-2)

ment i oned C%Q@wglﬁégyﬁ)@ly@tﬁméﬁg @yy&gp%w%ezwm:@lm@oner 15 conposi tion

conpr ng a nononer i.ng the constituent 20 L11). (e, nononer (c
npri si ng stitu “@a»@&% (e, g. (c)

ment i oned I%ﬁ%%‘yﬁ@}EW¥§p°%ﬁﬁ&hﬁlﬁ%%o%%ﬁcﬂﬁ TPHE 'R §9@Fﬁent unit (1V)
~(e.g. nOn@MEmokepoIpativaned bﬁ?e@lhﬁﬁﬁﬂmkta$aesﬁbﬂkhal constituents. Such

nononer co [ t he constituent
unit (Vi g%%%yﬁhgghégggoﬁyghﬁgi?loﬁgéﬂ#gt g@%fﬁségﬁﬂﬂgﬁgroportlons of the
const i tt§entma;rliml@he@‘@mqWhmge@ﬁegbmemﬁéﬁﬂi“%?@cﬁ%%ﬂbeyI ic acid

pol ynmers (%t%)ylﬁh@n&l&%&ry%t&h 1846Ng1 fad1 dRolResh) Aatjiatdy "consti tuent
uni t (III)/consgltuent uni

/con. stituen is equal to 1 to
99/ 99 to Eetsyseh e‘i‘r‘b’ﬁé"’d#&%ﬂ?ﬁ'gﬁ ¥ EYd 8808 ?'ir)l”flc% 18t qstl Il more
pref erabl y i6@etra BEtﬂ&pﬁandi&aougeeﬂylenEnglypbeferably 70 to 95/30 to 5/0to
10, with t %n%r(%\ébgf%(:}g%%et,hgﬁ h AR %flyg@ﬁyfgnftdm%at urits (111),

(rv) and - ove HeNt i oned car boxylic acid
pol ymen& (rm)(m@ah)aq:lsﬂaﬁéé pﬁi@féa%bpfb%}wafdwﬁg%hﬁoﬂ%(ﬂwo s, on an

aver age, Ofpd (akki| 888y 10¢GephdN v ShHANIRNFeBRY 1 erabtaied by

copol yirer i 2119 @ WRNOTE!, SomPosLilen, 15 AUGUSt .200% 0,03/ 066542

mono {meth)acrylate, esterification products derived
from (meth}allyl alcohol-ethylene oxide adducts and
15 (meth)acrylic acid, esterification products derived
from crotyl alcohol-ethylene oxide adducts and
(meth) acrylic acid, and various like alkoxypolyethylene
glycol mono (meth)acrylates.
Methoxypolyethylene-polypropylene glycol
20 mono (meth)acrvlate, methoxypolyethylene-polybutylene
glycol wmono (meth)acrylate, ethoxypolyethylené—
‘polypropylene glycol mono {meth)acrylate,
ethoxypolyethylene-polybutylene glycol
mono{meth}aCrylate, l—propoxypolyethylene—polypropylene
25 glycol mono{meth)acrylate, 1—propoxypolyethyléne—
'polybutylene,glycol'mono(meth)acrylate, 2-
propoxypolyethylene—polypropylene glycol
mono {meth}acrylate, 2—propoxypolyethylene—polybutylene
glycol mono {meth)acrylate, l-butoxypolyethylene-
30 polypropylene glycol mono(meth})acrylate, 1-
butoxyethylne-polybutylene glycol mono {meth}acrylate,
such esterification products as obtained from alcohols
in whiéh two or more alkylene oxide species with
(meth)acrylic acid as esterification products derived

35 from {meth}allyl alcohol-ethylene oxide/propylene oxide ' ' -



39 conprising, as essential constituents, an unsaturated alcohol such as
al 1yl al cohol, nethallyl alcohol, 3-- nethyl-3-buten-I-ol 15 August 2005
3-nmet hyl -2-buten-1-0ol or 2-nethyl- 3-buten-2-ol, and a nononmer giving the
~constituent unit 5 (IV) (e.g_ nmononer (d) nentioned |ater herein), or by
reacting such polymers having an al koxypol yal kyl ene glycol with an average
mol es of WALl kyl ene group added of 2 to 300. F@f@gfﬂﬂﬁmyﬁ3the gener al
formula (6) given above, 10 the average nunber b of noles of the
oxyal kyl ene group added is 2 to 300 but preferably is not |ess than 5,
nore preferably not |ess than 10, st3l | nore preferably not |ess than 20,
nost preferably not less than 25. It is nost preferably not nore than 200.
The nunber of 3 r.ef I ot less than 1 but
preferably(ﬁ%f&ngr (Q(%%ggﬁngggg%re é%gﬁﬁﬁgﬁgg %ﬁ?e than 18, still nnrewwwwj
preferably otthieceytharmcEg, eplipt hEFcafrishe PABIYC hotdsfred han 6, ' |

especi al l'y fﬂ%efc%@piyalrt%orr%ehymaﬁe%m Yo ropeienadyi iotormore 20 than 3. |
The nunber - car bon %5 . 19 ﬁH} g but rq&grabl not nore than

"4, nore preﬁ§§¥'ﬁpﬁ Aot ?4Ei§y Fﬂﬁnoél AP s?Pﬁc 2XC (o) 2- or

C (CHBp t-acrk wost 1 prefenriots ﬁhkommm@alG&leaeb@hymbrrs in the

oxyal kyl en N the general formula (6) given above is 2 to
18 but is S?E%’ %Eﬁ?&h{g&g% nore than 8, still, nore preferably not nore than

4. |In cases mhenSFhEﬁb%ﬁ3ﬁ§tﬁb@eﬂ?tﬁﬁu%tqm M) i drisr iePe¥eone species, it is
Ergf erL eg ﬁ&ftl%%ﬁﬁrgﬁga@lb&io&ggﬁabeﬁﬂ\ﬂﬁrh 3ﬁ11|%ﬁdé_ﬁt)hhéir:]£l tayto&m;ﬂ |
ydrophobicity, tha xyal kylen conprise.the oxyet hyl ene group
as an essenmq%al®® -aﬁ‘Bﬁﬁﬁrﬁ[ b g?f&?q Swff’kﬁ%u%’on Jj%(l%of not |ess
t han SOOHDhﬁupgmmeas;mmnsnA@ﬂemerabtqlnnnmhes§0thanammﬂ6nnle percent. 35

" The net al [ o] 0 WO 03/ 066542
FCTIJP03/0%%@%h2§grg%ggggﬁ?gﬁlQ%ogg g%ﬁ4éwﬁQgg?%u%hgé%bove nment i oned

general f orAARE SRR/ a?%ﬁeﬁ?%ﬁ%%??én@ﬁt%&xﬂﬁ?qﬁeﬁFFBn%ﬂ AW ng to M2 in
t he gener alaforifsha (Switable as the organic amine group are

alkancolamine groups such as an ethanolamine group,

15 diethanolamine group and triethanolamine group, and a
triethylamine group.

Suitable as the monomer (b) giving the
constituent unit (II) represented by the above-
mentioned general formula (5) are acrylic acid,

20 methacrylic acid, crotonic acid, and metal salts,
ammonium salts and .amine salts of these. In particular,
(meth)acrylic acid and salts thereof are preferred.

Also preferred as the polycarboxylic acid polymer
to be used in the practice of the present invention are

25 those copolymers (A-1) in which the constituent unit
(I) represented by the generél formulé (4) is a.
constituent unit (I’), wherein R'® and R' each is a
hydrogen atom, R'?0 is an oxyalkylene group containing
2 to 4 carbon atoms and R is a hydrocarbon group

30 containing 4 to'30 carbon atoms, and the constituent
unit (IT} represented by the general formula {5) is a
constituent unit (II’}, wherein R*® and R each is a
hydrogen atom. Thus, preferréd as the above mentioned
polycarboxylic acid polymer are thoée copolymers which

35 comprise, as essential constituent units, a constituent



Sui tabl e as the nononer (d) giving the 5 constituent unit %I\O repr esent ed
by the general fornula (7) are unsaturated nDn0carboxyIié A¥io8st 288Roner s
such as acrylic acid, methacrylic acid and crotonic acid, and netal salts, ,
amonium salts and amne salts of these; and unsaturated dicarboxylic acid
10 nono as maleic acid, itaconic acid, citracqpi id and fumaric
aci d, aggwﬁg?a Egalts, ammoni um salts and am ne salts%g?ﬁpﬁgg@? The
anhydrides of these may also be used and suitable exanples thereof are

mal ei ¢ anhydride, itaconic anhydri%g and citraconi c anhydri de 15 Anpbng
them those unsaturated nonocarboxylic acid and |ike nononers in which
R24, R25 and R26 are the sane or different and each is a hydrogen atom or
a Ime'_t hyl ggﬁum. (18§ er @ efamablynyset ddl1panhcybasr{Imetdaaryl i ¢ acid,

mal ei ¢ _aci d,
The nnnoner”@é) capabl e of being used i'n the practice of the present
present invention and giving Rlhe constituent unit (V) nay be any of those
copol ynmeri zable with at Ieast[one of the other nononmers 25 and thus

i ncludes, as suitable i_escythe followng: h esters and diesters
derivedsfron1unsaturatggﬁﬁﬁficaboxylic aci ds, su?kigs mal eic acid, fumaric
acid, itaconic acid and Citr%ggﬁkﬁ2ﬁﬁgg§3and al cohols containing | to 4
carbon atons; half am des and a derived fromthe above-nenti oned
unsaturated dicarboxylic acids and am nes containing 1 to 30 carbon

at ons; hal WheseénsRantkrdiesshis sa deydneerdnf pdomt he abostery nenoiupned

unsat ur at egzgi £45:005Hd:C 28CLL5. AAA ALK Y-6ARA! ¥3.2¢ X 61 20k ycel s, which are.
adducts of 1 to 35 500 npl es” of "an al Kyl ene oxi de(s) containing 2 to 18 |
15 Augd8t 5665°N0* BRD6654 D PEaTefPEafR0 PF9BC2ar kel BT UR ons with t he

above- ment iconedialcgholsc 0 capborSatdd fan@Shekspadsertiesiner s derived from
the above- L.oned sat ed di carboxylic acids.and l.ycgl s cont ai ni ng
2 to 18 caP%%%Egt%ﬁﬁm%fﬂﬁéﬁigkﬁy?é%%ﬁ%gﬁifbgfg?pmﬁﬁ%(Pé?ggé'dgcts of 2to
300 nol es d&f aA0. atky| errenetiideery wiith GUCH geprebsntavhlty &hedes

following general formula (2):

15
R4
coom!
20

wherein R® represents a hydrogen atom or a methyl group
and M' represents a hydrogen atom, a univalent metal, a
bivalent metal, an ammonium group or an organic amine
group. These copolymers have the above-mentioned

25 essential constituent units (repeating units) and may
further have a constituent unit (V} dérived from
another monomer (e) to be mentioned later herein.
| R?0 in the Vabove-mentione'd general formula (1)

7 represents an oxyalkylene group containing 2 to 4

30 carbon atoms. The oxyalkylene group may comprise one
species or two or more species. In cases when two or
more species are involved, the mode of addition therecof
may be of the random addition, bIOGk addition, or
alternating addition type, for instance. 1In a

35 ' preferred embodiment, oxyethylene groups are added to

mal ei ¢ anhydride, and salts of these are 20 preferably used.



der| ved from nmal eam d| c aci d and gI ycoI S containing 2 to %8 car bon atoms

or polyal kyl ene glycols, which are adducts of 2 to 300 ndP&wayst 240
al kyl ene oxide(s) with 10 such glycols; (poly)alkylene glycol
di (meth)acrylates such as triethylene glycol di(neth)acrylate,

(poly)eth col di(meth)acrylate, polypropyl ene col

di (et h) aéJ ({J%fé 2Ealmd (pol y) et hyl ene gl ycol - (pol y) pr opyT e H ol

di (et h) acryl ate; difunctional 15 (neth)acryl ates such as hexanedi ol

di (nmeth)acrylate, trimethylolpropane tri(meth)acrylate and

trimet hyl ol propane di (neth)acryl at e;36( pol y) al kyl ene gl ycol dinal eates such
as triethylene glycol dinmaleate and polyethylene glycol dinaleate;

unsat ur at edeisdll 1001 ¢ £280A81kt5 wARE FRAOVEOENgRIA §§Ic§a%esd| val ent net al
salts, ammoniumsalts and ortganlg Zp 1e salts ther for exanple
e

vi nyl sul f on 8%, EHensPRT EAF IS s & , CTPHRFH PR ilyy?%‘?(yet hyl sul f onat es,
3 (et h) acr ghexiger, omak:hub:&mﬂa{)ﬂsneSg(roep haior iyt pref2raby
hydr oxy pr opyy Sl anahesexde temeagr:xh s Zon D XARE 0DY! Sul fopheny

ether, 3-(neth)acrylox roxypr opyl oxysul enzoates,'4--, (neth)
acryl oxﬁout?‘l’%ﬁﬁ@r\@?és hereath) mespyPERT dbmRbhyiidl Penates, 30 (met h)

acryl am do. gkyydisuichengtesy &nt@athukpﬁ@@ar@@la‘m @Oaﬁbﬂe (meth)acryl am de,
and styrenesulf nic acid, urat d monogar bo ﬁﬁaei ds -such as

acrylic aci ¥ metHalPyli Br% Hdn8 o%%ﬁ?c Rt sal t s,
ammoni um sabt st?aendtamrnba&al tv&xenBSheheoes’htnﬂ@tAmguﬂ (20D5 WO 03/ 066542

PCTI JP03/ 0109342 EsLGESof r@ipaia E@wggtegﬂggﬁﬁe@mh' enfcl s and

al cohols containing 1 to carboh ato

(met h) d& yl Beast eprypPi( Fr)é% sty caeet B’Pb’byﬁrpec(lr@t H)Iabrﬂ}qnh‘f&bmsgl yci dyl

(et h) acr yIai@,omtthyheﬁecqm@ﬂaheea@hhakyﬁlqtlm graif msopy crotonate;
am des der] ved Oj{)om unsat ur at ed nonocar boxylic acids and am nes

cont ai ni ng carbon atons, for exanple nethyl (neth)acrylam de; vinyl
aromatics such aghet yhene;nerdionethyban ymavesr wi wfl ol e neddasd '

p- et hyl styyenei.1Q0al kapgdl ok ponplaetdnacnyl abesyspchiag 1. 4-
15  Thydrophilicity or steric hindrance for dispersing
cement particles and so forth may be obtained in the
concrete compoéition of form (2}, for instance, hence
the effects of the present invention may not be
produced. When it exceeds 300, it may become difficult
20 to produce the intended copolymer. As for its
preferred range, m is preferably not less than 50.
More preferably, it is not more than 200, still more
preferably not more than 150, most preferably not more
than 100. The average number of moles added means the
25 average value of numbers of moles of the’okyalkylene
group added in each mole of the constituent uvnit (I')
represented by the general formula (1}.
When the number of carbon atoms in the above-
mentioned hydrocarbon group R*® is less than 4, it will
30 be impossible to provide the concrete composition of
form (2), for ipstance, with a spacing factor value or
specific surface value within the range specified
hereinabove among the concrete values but large foams
will form, possibly lowering the freeze-thaw durability.

35 Further, when an AE agent and/or an defoaming agent is



but aned. i ol rono(net h)acryl ate, 1, 5- pentanedlol nnno(neth)gcnylate and
1, 6- hexanedi ol nnno(neth)acrylate di enes such as but adi RéYY
1, 3- but adi ene and 2-chloro-1, 3--butadiene; 15 unsaturated am des

2- et hyl -

@ne,

such as (neth)acryl am de, (nmeth) acryl al kyl am de. s,

N- et hyl ol

cyano

met h)acryl am de and N, N—d|nethyl(neth)acrylanlde unsat ur at ed
HAWS 2such as (neth)acrylonitrile and a- chi®sTFEY8IBnitri .| . e;

unsaturated esters such as vinyl 20 acetate and vinyl propionate;

unsat urated am nes such as am noethyl (neth)acrylate, nethylam noethyl
(et h)acryl ate, dinethylam noethyl (Gfeth)acrylate, dinethylam nopropyl
(nmeth)acryl ate, dibutylam noethyl (neth)acrylate and vinyl pyridi ne;

~di vi nyl arog%%igs g§m§1c i3S, dkxjn¥+gﬁ?ﬁ)qfﬁlgyﬁggoﬁé$§l§ﬁéh as triallyl

cyanur at e;

npoun s SUch™ as gl yci dyl

(met h) al | yllre:tm@rse un@atﬁh%tl@@sanpﬁotlmrrpﬁbﬁasl%Lﬁ:}fﬁe@ﬁsmflﬁet hyl am noet hyl
(et h) acryl@@dlsﬁwyingetﬁﬁrmgroal &&herat &%rrs:l@mea a§d390 forth -

met hoxypol yet hyl ene ?
ether, metHokypSFyRIhyd

ycol nonovin et her, ¥et yl ene glycol nonovi nyl

visseagey cot ?nﬂﬂﬂ?eﬁePﬁ)%? &8 dRd  pol yet hyl ene

glyco! mnnaﬂﬁgmhﬁabbytbdﬁrymnupSBPomanaxdEﬁm%aylnes nsue httes 3%,
pol ydi et hlsid gxebepronylam nousl eam i, a8id 46, Aughst. 2008 VO 03/ 066542

PCT/ JP03101

oxaneam nopr opy enea nomal eani di ¢ aci d,

pol ydi met hykas myzanbhm s?(,pmwr:aﬁﬂhmnmee%@bdmnaéu gyre than 6:
polyd|nethykﬁﬁj9§aﬂgr§5§¢qu{g@yge@ﬁ§@1§onaleanldlc aC|d)

polydlnethyIS|onane (1- propyl - 3-acryl ate), ol | si | oxane-(1-prop
yl - 3-met hacryl at 8y1*¢ &éﬁh PQV?cﬂﬁﬂﬁ¥Q&e§(§ ﬁ¥ nﬁm§¥ &Y¥Pate) and
polydlnuthykﬁnhonan@ bl@dkﬂpkﬂmprBatmmianha@ﬂybatgyoupmnsaturated

hosphate e r 2 h and
g ne?hacrylé;q€§§2¥ﬁy? 6%5%%%%%%8X1§§%§£ kaggggggﬁbgd by addition of a

specific

aﬁﬁﬁﬁﬁnéﬂga#FQﬂQGfKEﬁéOQRFd@?@ﬁaquﬂﬂn6p6Pyaﬁ1ﬁ%ﬁ%ﬁyanlnes pr epar ed

fron1condengaﬁbqnSgé@dﬂgngﬂu@reaaﬁaﬂpméhﬁﬂy’@hghgmhpmyyalkylenepolyanlnes
netri triet enetet
tetraethyleﬁggéﬂ? Q%&Pﬁ Feﬁ% napﬁthy? groups,

such as

15

20

25

30

35

and alkenyl groups contalnlng 4 to 30 carbon atoms.
Bmong the hydrocarbon groups, saturated alkyl groups
and unsaturated alkyl groups are preferred. These
alkyl groups may be straigﬁt or branched.

In the above-mentioned general formula (2), M' is
the same as M’ in the general formula (5).

The proportions of the respective constituent

units constituting the above-mentioned polycarboxylic

" acid polymer, or the ratio (constituent unit

(I")/constituent unit (II’)/constituent unit V), are/is
within the sahe range'as the ratio “constituent unit
(E)/constiﬁueﬁt unit (II}/constituent unit (V}” for the
ipglycarboxylic acid polymers {(A-1) mentioned
hereinabove. The abundahces {mole proportions} of the
constituent units (I) and (II) in such copolymer are
preferably such that the sum of the constituent units
(17} and (II’) amount to not less than 50 mole percent,
more preferably not less than 60 mole percent, relative
to the all constituent units constituting the copolymer.
l Among the monomers {a} mentioned above, those

{meth)acrylate ester compounds derived from



di propyl enetri am ne, tripropyl enetetram ne and tetrapropylenepentanlne and
di basi ¢ acids such as malonic acid, succinic acid, funaril®Ax8uel 2088 eic
acid, azelaic acid or sebacic acid or esterification products 20 obt ai ned
from such di basic acids and al cohols containing 1 to 20 carbon atom(s) or
condensation ..products from such di basic acids and al cohols containing 1
to 20 carWOdeIa(s), by subjecting to further conden®&TVBIOU9% specific
proportions, with 25 (nmeth)acrylic acid or an esterification product from
(meth)acrylic acid and an al cohol containing I to 20 carbon aton(s), or
glycidyl (neth)acrylate, allyl glydedyl ether or a |like unsaturated epoxy
conpound; nitrogen- conprisining cationi c nononers, for exanple 30

condensati o QHpaggggg ﬁ$£s g&gggcggp gg§bre%HdE£an gfqﬂgaddltlon of an

al kyl ene oxi | ene ~0OXI and propyl ene oxide, to an

active hydr@@gﬁ£@?09ﬁ1@¢(%}pﬁnyﬁpﬁypéhéﬂﬁaﬁeca§@@ﬁ 3§°$%|9%thylene|n1ne or

polypropyleggxdyam@d an ﬁi&ﬁ&ﬂéﬁ%bﬁb&§ égﬁﬂéﬁﬂin 4380esbesafdeat i on product
from (neth) lic aci ust %§35 FOQ 3/06654 PCTLJP03101093

- 44 al cohol % a.HPﬁ@tﬂr?%ﬁédﬂdggﬁ hC i a1H8%t tr'st ed epoxy
conpound sush @sbghyatdyb, 4kmﬁy¢ﬂacryleﬂunkﬂ caltplinghy.cd dyd 38 her. For

obtai i ng_tAe,AROYELENT s ONELuRLLCAT DAL G.ord 136k oPE! YIS0 (A1) of

(A-2), the nononer conpoSition nentioned above is pol ynerized using a
polynerlzat¢%ﬁboﬁ Atenat oFe STHEApdey Aerihamoew™ean (Be) cat¥i®t out in the

manner  of p@ké’f&:hls%&th@ﬂthihﬁc S(ql'\ytleaépﬁgséawéﬁ b@olgwe@eﬁ@_ta‘pn fgr )
i nst ance. y ization.in a Sol ven e carried,out by the
bat ch net ho ) qﬁgh%lﬁﬂhf#ﬁUSUSigﬁﬁﬁ%é. gﬁlggﬁlﬁpﬁnghé%bglvent to be
=:used onuthagrmmnﬁshencanSKInuanM’uhmb or'I norepgpeenésdoby Wt er; |ower
al cohol s Sugéh&%lﬁ%w,\b{blé' F’P)h%!re %Qyéam@'oq@&ol anpgl, 2z pLopanel ; aromatic or

~aliphatic 15 hydrocarbons such benzene, tol uene xyl ene., cycl ohexane
and n- hexan&s Q?@t@PHEBﬁﬁothém%ﬂiéﬁnag #MIA- acetate: ketone conpounds such
as acetone and nehbybol gtdwdosdatiengci@nsbisadrer t(h-2) nmanmewsredd t he
solubi ity ol d NenShar L% MR QTRL 80l r 18 PLOMME e r
15 composition comprising a monomer giving the constituent
unit (III) (e.g. monomer (c} mentioconed later herein)
and a monomer giving the constituent unit (IV} {e.q.
monomer {d) mentioned later herein) as essential
constituents. Such monomer composition may further
20 contain a monomer giving the constituent unit (V) (e.q.
monomer {e} mentioned later herein).

The proportions of the constituent units
constituting the above-mentioned polycarboxylic acid
polymers (A-2) are preferably such that the mass. ratio

25 “constituent unit (II1I}/constituent unit
(IV}/constituent unit (V)}” is equal to 1 to 99/99 to
1/0 to 50, more preferably 50 fo 99/50 to 1/0 to 49,
still more preferably 60 to 95/40 to S$/0 to 30, most
preferably 70 to 95/30 to 5/0 to 10, with the proviso

30 that the sum total of the constituent units (III}, (IV}
and (V) is 100% by mass.

The abové-mentioned polycarboxylic acid polymers
(A-2) can also be prepared by adding 2 to 300 moles, on
an average, of an alkylene oxide(s} to polymers

35 obtained by copolymerizing a monomer composition



20 pol ycarboxylic acid polyner and in view of the ease of ndl | in

usi ng the polycarboxylic acid polyner, at |east one specﬂgg&ggﬁégﬁéd from
the group consisting of water and | ower al cohols containing 1 to 4 carbon
aton(s) is preferably used. In that case, nmethyl 25 al cohol, ethyl alcohol
~and- 2- pr ogane e particularly effective anong the | r.al ol s :
containing 1 %g@% carbon aton(s). In cases-when the pg%ﬁﬁ%?%ggﬁion for
produci ng the above-nentioned pol ycarboxylic acid polyner (A-1) 30 or
(A-2) is carried out in an agueous q;diunl a water sol uble polynerization
“initiator, such. as anmoni um or al kali metal persul fate or hydrogen
peroxide, is preferably used as a polynerization initiator. In this case,
? plr o;mt er, c&t@lfnl i iS5 0dk Uﬁsshafrckrmge@oﬁgtit&@ts%SB?}Mggh'sstﬁaiCﬁTed agg%biogBaCi d
(salt) or Ropgali-te, y_be.. August 2005 : 654 JP 1 45
used conbin%g$§boﬁ’nsgggr§?rﬁfi%h ﬁ:ﬁghﬁg1j%% 1 ﬂloﬁ§C8§°f) ]

an ar omat i cndbitlylocabbsan-arol.ali-peahyd-hyektiooaribod, canZestdrylconpound or a

ket one conpoynd2s-Hhe §Q&%¥H&nmﬁm99%9%hﬂ?1§HPQoﬁ§tQ€GZQ¥hnﬁ¢PerOXide or
| aur oyl peroxide; a hydroperoxide such as _ cunene hydroperoxi de; or an azo

conpound® suéh?as{&FobmePeBsht (Homeptipred t AtamdreaRaR) - | @ feferably  used
as the pol ypresdwziatd @nchnpdl @iers halvihbi Sn cCaASSxyidolyhskal &6 possi bl e to use
a pronoter as. . ' 0 c ound_conbi nedl.y. .Furthernore, in cases
when a matéyﬁg%hé?ﬁglgghgfééﬁi% q@%ﬁvgﬁt€$%(ﬁ{5ﬁ%y§ﬁnea%%?§briate

pol ymer i zat #dwed mift i2ator3@@. pol yneri zation initiator-pronoter conbination

can be sel ected fHQR-r8APNGD tHIRSGHUBELPUSQRAS TR Loped akave. The 15-
pol ynmeri zation can appropri ately be_selected according to the solvent

. 0 Y,
and/ or bl yheT i2@56R PRTR At O leBlE5edt thee mewaLKY LEABWERREP t he
pol yneri zat added Siscar tbeslo@Wutatpr@ feeaBPPG s picaf arabl yhawts,| ess t han 30C;

e prof orhi brkHerhB99 40N IRCAE POPLAAN %D oFREGAAY | nAn L0

nore preferably "not nore he pol'yneri z on 1s-carried out
in the mankeE GisshihrRepdymaizaredarably inptgdwesakbhyn Zonddéted at 50 to

200C usi ng, i@snddte pRek¥Bhi¢aidtOhore than 200. The number of

15 carbon atoms in R?’ is preferably not less than 1 but

preferably not more than 22, more preferably not more
than 18, still more preferably not more than 12,
further preferably not more than 6, especially
preferably not more than 5, most preferably not more

20 than 3. The number of carbon atoms in R?! is 1 to 5 but
preferably not more than 4, more preferably not more
than 3, and the structure -CHy-, -(CH:)2— or —-C(CHj)o-
are most preferred.

The number of carbon atoms in the oxyalkylene

25 group R*0 in the general formula (6) given above is 2
to 18 but is preferably not more than 8, still more
preferably not more than 4. In cases when the
constituent unit (III} comprises one species, it is
preferred, for securing a balance between

30 hydrophilicity and hydrophobicity, that the oxyalkylene
group comprise the oxyethylene group as an essential
constituent, more preferably with a content of not less
than 50 mole percent, most preferably not less than 60
mole percent.

3s The metal atom and organic amine group

’ng a | ower al cohol,



initiator, a peroxide such as benzoyl peroxide or 25 Iauro I erogqg)g
hydr oper oxi de such as cunene hydroperoxide;. or an azo CO#IQ}&H h as
azob.isisobutyronitrile, and the like. For adj usting the nol ecul ar wei ght
of the product polycarboxylic acid polymer (A-i) or (A-2), a chain 30

transfer uch as hypophosphorous acid (or a sal PE f) or a
t hi ol cana}g)gdg}l?ge in conbination- The thiol chain trah)gfr} "’3‘29& to be

used on that occasion is represented by the general formula HS--R30-Eg
(wherein R34 represents an al kyl gr oup containing 1 or 2 carbon 35
atom(s), E represents the group -OH %2 LOOM -COOR3' or 15 August 2005 WO
031066542 PCT/.1P03/ 01093 46 SO3M M represents a hydrogen atom a '

nonoval ent H@;&@ésermeuabgw et &by pEEN 5 AN AHHVEE-RAURL Dénad Prot onated organi c
am ne group, R31 rgfg)r es z7 an al kyl gr ou(g cont ai nl‘gg 1 to, 30 carbon
5 pEREL 15

aton(s) andIf'$ehr d9ERPL2 3t Ege st a?fvea‘ﬂ Wbl e are, for
exanpl e, neetaptioet ltanst ,irt hheghyseral ,foirmudgl yeolic acid, 2-

mer capt opr opi oni ?ﬁ%‘ag?e 535 WeCﬁBBSREPph%n' i VAGLd e pe t D omalic aci d, oct yVI

thi oglycol ate an - mer capt opropi onat e n th| ol conpounds
cont ai nithg ﬁ%@S‘EL{FLI%SUPHEn(%”cé‘reﬁéﬁsaﬂé?t% Witthgogenavihg such a

functional gsampas7d Bydr @xdHtuda@dR ﬂéng@dwhgr@@pd may al so be used as
t he chain transf er %egt Sui t ahl e suctg}?g g/@ounds (})ut anet hi ol ,
oct anet hi ol ™HE¥Teth-81 2° *detd ﬁetaﬁll d éﬁe?'ﬁ’r an

cycl ohexyl nemiaqntla:n acadd &t oqfttariolsall‘:ial ogernicgnpelss ngld:orrpounds such as
carbon tetraghl orides ¢arRon. L etralnomt de.  IPhEhensy e Oorddey bromof orm

and brormtrlgr}ﬁ)oroet hane as wel | as unsaturated hydrocarbon conpounds,
such as'®- nEeMYISy FERE AP ML eig PEAF nERRCOTIT PELdr pFHEMC AN di pent ene

may al so beasis@hs fuh@rebaddid,t b@lﬂsfn@taﬁgﬁﬂtts Thﬁﬁenmy da tised singly or
in conbinat |Cc[)n of two ad]yustl ng the

ff ctl Vv
nol ecul ar wWBTghHt™of° Sﬁégﬁo? c%et?&yll aér%y 'po j? Uio ‘us€?a nononer
havi ng hi ghatsailre 26etr an@f@.rltaa@tthevlexympsmrtme@rﬁeah? ahaddisul foni c acid

(salt), as ﬁeymr&rm tgsamel\vmh%&%ea&@&%lrﬁer%bg@edama&%eboxyIIc aci d
pol ymer éA—l) or (A ) may be uséd as such, it iIs
1 Afmong them,” those unsaturated monocarboxylic acid and

like monomers in which R?!, R?® and R?® are the same or
differeht and each is a hydrogen atom or a methyl group
are preferably used, in particular (meth)acrylic acid,
maleic acid, maleic anhydride, and salts of these are

. 20 preferably used.

The monomer (e} capable of being used in the
practice of the present present invention and giving
the constituent unit (V) may be any of those
copolymerizable with at least one of the other monomers

25 and thus includes, as suitable species, the foll¢Wing:
half esters and dieéters derived from unsaturated
dicarboxylic acids, such as maleic acid, fumaric acid,
itaconic acid and citraconic acid, and alcohols
containing 1 to 4 carbon atoms; half amides and

30 diamides derived from the above-mentioned unsaturated
dicarboxylic acids and amines containing 1 to 30 carbon
atoms; half esters and diesters derived from the above-
mentioned unsaturated dicarboxylic acids and
alkyl {(poly}alkylene glycols, which are adducts of 1 to

35 500 moles of an alkylene oxide(s) containing 2 to 18



preferable, in cases when its solubility in water is 30 i ficj , to.
use it in the formof a polyner salt obtained by further%@&*?@ i on

with an al kaline substance, for exanple. such an inorganic material as

t he hydroxide, chloride or carbonate of a nonoval ent or divalent netal;
ammoni a; Qr. a protonated organic amne 35 (preferably a nonoval ent netal
‘hydr oxi de“’ﬁPéf?“‘géz sodi um 15 August 2005 WO 03/ 066542 PEFFIEEHIYI003 47

hydr oxi de or potassi um hydroxide), so that the solubility in water nay be

i nproved and the polynmer may be handled in the formof an organic

sol vent-free aqueous medi um soluticdhi 5 The above- menti oned ,
pol ycar boxylic.acid polynmer (A1) or (A-2) adequately has a wei ght average

mol ecul ar weh 8in fconkOh i EXAHY 8b09e0R8nt forbd029-0Q01 5 &¥ ef erably not nore
t han 500, 000, , more preferably not  |ess than 10,0.00 and nore preferab ly

" not nore thaR 1530010005t a%> XSk €488h°TH 16rimsdof “pBI Y4 hyl ene gl ycol -
- equi val ent asodeientibadd byngalurpeededi corbo:giienatogs aphy (herei nafter

referred to " ' - W i ‘ave | ecul ar ight is |ess,
than 5, 000???%%1%;6%%76?31/}(\‘{%&% ret\%\)e\rll:? rgfg %%ya t%g%ggggé?ly%aﬁlk%&l% decrease. -
When it Txcebdsols,000:0002re hsldgicsgersi Agho aliid mpyepayf decrease. (Wi ght

aver age nol gep AdndRixGhAL (SPaseRRRh geeRsti 4 onsy ARpasatus: Waters LCML 20

Det ect or : ters del 410 differential refractive |ndex detector
Anal yzi ng sBF G TV Br Se MHIENRIUM TRY IWP3S EPRERDINhéE el uent to be
used i s preparetl dayrbodi ssahyidng pblyabkglaie sadicotsacet atte drel hydrate in a
i ust i ng tRERHT @ o2 1T For8oe R el el Berer e altiBr hyar oxi de.
El-uent ¥9 owsyalh 2l vgodsm (e hy) addivdenet ehperardir@et Bb& B0t atsisurm:  Tohso
TSKgel GUarQu@phgﬁﬁxﬁﬁwkyfeﬁﬁQﬁg§$KLdiUmQ@QQQ@WKbté,GQOOOSWXL St andar d
Substance3:{£§H}$§gﬁglggg 5&%@§¥ di %gkgfécrylate, polypropylene
glycol di{methjacrylate and {(polylethylene glycol-
{poly)propylene glyéol di{meth)acrylate; difunctional
15 {meth)acrylates such as hexanediol di{meth}acrylate,
) trimethylolpropane tri (meth)acrylate and
trimethylolpropane dif{meth}acrylate; {poly)alkylene
glycel dimaleates such as triethylene glycol dimaleate
and polyethylene glycol dimaleate; unsaturated sulfonic
20 acids and monovalent metal salts, diﬁalent metal salts,
ammonium salts and organic aminelsalts thereof, for
example vinylsulfonates, (meth}allylsulfonates, 2-
{meth)acryloxyethylsulfonates, 3-
(meth)acryloxypropylsulfonates, 3-(meth)acrylioxy-2-
25 hydroxypropylsul fonates, 3-(meth)acryloxy-2-
hydroxypropyl sulfophenyl ether, 3-{meth)acryloxy-2-
hydroxypropyloxysulfobenzoates,* 4-.
(meth)acryldxybutylsufonates(
{meth)acrylamidomethylsulfonates,
30 (méth)acrylamidoethylsulfonates, 2-
methylpropanesulfonic acid (meth)acrylémide, and
styrenesulfonic acid; unsaturated monocarboxylic acids
such as acrylic acid, methacrylic acid and crotonic
"acid, and metal salts, ammonium salts and amine salts

3% thereof.



wei ght average nol ecul ar wei ght (Mwy): 272,500, 219, 300, 13 000, % 000,

24, 000, 12, 600, 4,250, 7,100, 1,470 35 Pol yoxyal kyl ene c Qﬁ? avi ng

t he carboxyl 15 August 2005 WO 03106642 PCT/J P03/01093 48 group on a. side
chai n(s) thereof may be used as. the above-nentioned polycarboxylic acid
polymer in lieu of (A-.1) or (A-2) . Such polycarboxylic acid polyners can
be obtalﬂgﬁﬁyyméﬂbjectlng an unsaturated carboxylic 5 RETAPR8HEHer to graft
pol ymeri zati on onto pol yoxyal kyl ene conpounds. Suitable as the

pol yoxyal kyl ene conpounds are pol yet hyl ene gl ycol and -

pol yoxyet hyl ene- pol yoxypr opyl ene. Szt abl e as the unsaturated carboxylic
acid nonomer are unsaturated 10 nnnocarboxylic aci d nononers such as

acrylic acid. TBLDACKYLG, BHEA- AN &f QLONLG Bk Andsuet ghasal ts,

annnnlun1salts and -am ne_sal ts ereo unsat ur at ed dlcarboxyllc acid.
nononer s sueiroae lyafentabring 1 tPaéoﬁﬁﬁbQﬂnﬂﬁoméFifeﬁﬁﬁn9¥a§€ﬂa and fumaric

acid, and J;Eetrmal(mgam§cr@rgf@nl HEhgal St dcai 8t Sgddpyiher eof .
Fur t her mor e anh%ﬁglde SU|ta38¥Bnale|c anhydride, itaconic

e
anhydri de aﬁﬁz & eFAE FVE ?mé?ﬂﬁ?%ﬂ e TREW! However,
(neth)aciqunpbwwﬁde,nathwk:cnm&pdataaﬁmd(pnmmrydﬁrckpnaﬂﬂi saliissof these are

20 pref erahly é?ﬁ%edmgné%z%x%ledg%iaﬁorm the

above- nent i one g C acl yner In the concrete COprOSI tion
of the pr esaéqrﬂneisweﬁ f*blhlii% 1prté‘f éF’a"é‘FSPCﬁbtatPé@s fPart*ard£% by mass but

pref erabl y meathylamhethhaor yLffdey wRas: &d@ltatsvgu&to ddestmesepf cenent.
When t he above- i oned addi | evel | e an 0.01% by mass, no
FaPhy 35 e

/5, he&®may Be 8 3?%éﬁ1 “me i§h'’a | arge ampunt

satlsfactory pe
exceedil®y Eﬂ@%ﬂbﬂlnésgom@hu@édacrhéae¢$emn$1aheieﬁf ‘reach a point of

subst ant i alb\&%léﬁ%manoé@e@n@c%plgggnm #h%@ga@mlage may result. A nore
preferred addition |evel_ is not [ess 02% by nass still nore

pr ef er abl y HB° (Me&8) achulp e G5¢% by orRes 1 preferably not nore than 2. 0%
by mass, HDMﬂuﬂheEBUabfylaMQtdﬁﬁhesth@ﬂllnﬂ%mbydﬂamé .isHpuenet he pol ymer is

LoDe 35 adgled in,an QORWLL,COLT esRoRding 10 Sych an,addition 15 August

15 unsaturated amides such as {meth)acrylamide,
{meth)acrylalkylamides, N-methylol (meth}acrylamide and
N, N-dimethyl (meth}) acrylamide; unsaturated cyano
compounds such as {(meth)acrylonitrile and o-
chloroacrylonitrile; unsaturated esters such as vinyl

20 acetate and vinyl propionate; unsaturated amines such
as aminoethyl (meth)acrylate, methylaminoethyl
{meth) acrylate, dimethylaminoethyl (meth}acrylate,
dimethylaminopropyl (methjacrylate, dibutylaminoethyl
(meth)acrylate and vinylpyridine; divinyl aromatics

25 suchlas divinylbenzene; cyanurates-such as triallyl
cyanurate; allyl compounds such as (meth)allyl alcohol
and glycidyl (meth)allyl ether; unsaturated amino
compounds such as dimethylaminoethyl {meth)acrylate;
vinyl ethers or allyl ethers such as

30 methoxypolyethylene glycol monovinyl ether,
polyethylene glycol monovinyl ether,
methoxypolyethylene glycol mono{meth)allyl ether and
polyethylene glycol mono{meth)allyl ether.

Siloxane derivatives such as

35 polydimethylsiloxanepfopylaminomaleamidic acid,



WO 03/ 066542 PCTI JP03101093 49 | evel . ThIS addltlon produc s vari ous
favorable effects, such as reduction in unit water conten Augus£Q08se i n
strength and i nprovenment in durability. The other essenti al "constituents or .
conmponents in 5 the concrete conpositions of form (1) and form (2)
according_to the present invention are now described. Suitable as the
cenment of “PHE® ﬁgent invention are Portland cement (didiIR&}093

hi gh-earl y- strength ultra high-early-strength, noderate heat, sulfate 10
resi sting, and respectlve | ow al kali counterparts thereof), various kinds
of mxed cement (portland blast-furdface slag cement, Portland pozzol an
cenent, Portland fly-ash cenent), white Portland cenent hi gh al um na

cement, ul t;s@lgcameqhwg9@5&5}%&@%520@1&{éaﬂ&ﬁ{ouﬂa&egﬁ@aﬁc hardeni ng cenent,
2- cllnker rapi-d hardénin cenen magnesi um phosphate cenent), grouting

cenent, oi?-%ﬁQHmEGQNéﬁf9°¥%ﬂ@??ééﬁPE%B%%ﬂm¥QQﬂﬁ¥%§Q%dea%@kd)4|Jrnace slag
- cenment, porpdandinetyyashi st ared Hiewhgsdpy basirihomaacensdag cenent, high

belite cenep th ngt b, cement.,_ cenen ed solidifying
agent s, JLQ ¢d % ngdgg {%éi} °%§og Ee&”bf“hsﬁn&cﬁ &?ggiT one species of
muni ci p& rmﬁlﬁﬂémeﬁbwheih@x%ﬂ?1d§hPEQHYEEﬁwmﬁ$hamawéﬁts!udge i nci neration ash

as a raw m@fycﬁdnbeta9§51l$}kﬁﬂél%rle(@L§§$p§wjlaa<‘cery%%g; iul)a ash, cinder ash,
25 clinker -ash, lica powders, |inmestone powers.

Si
and |ike f|?ﬁ9%ﬂiﬂ& 5 ? 1%§$§hﬁ?ﬁé§ Bﬁpp%hd%&mﬁﬁéFéﬂéatqhese may be used
singly or |mnsanmﬁmtnatpnmspﬁaﬁamasoérﬁtwumxlS&n@—m&rsmbpam&yhﬁﬂylthe fine

aggr egat e téhé%}h%%%d 30,1in the Fgg%%%gﬂgﬁﬂgg)OEEgggnt i nvention. Usable

as the coarse grega € are grav he er granul at ed
i ron- blist furna§@m§@%@95ﬂ%ﬁVG®éd kwraddttd onagdr agapechiicc the i ke and, in

addi tion, fidAaproefk aagglegalR BRLEGE(S S Sugh as silica stone, clay,
zircon, 35 hlg alunlga silicon carbide, graphite, chron33115 August 2005

VO 03/ 066545 T8 HABTE S FTERPERE- M ghed i ensa LA nRE W Gtsrer i al s-
These may lerepgsed $nnghyn ofram podpbl matémcrpadfyainibesr suah eas

diethylenetriamine, triethylenetetramine,

15 tetraethylenepentamine, pentaethylenehexamine,
dipropylenetriamine, tripropylenetetramine and
tetrapropylenepentanine and dibasic-acids such as
malonic acid, succinic acid, fumaric acid, maleic acid,
azelaic acid or .sebacic acid or esterification products

20 obtained from such dibasic acids and alcohols
containing 1 to 20 carben atom(s) or condensation
products from such dibasic acids and alcohols
containing 1.t0 20 carbon atom{s), by subjecting to
further condensation, in specific proportions, with

25 {meth)acrylic acidlor an esterification_produét from
(meth)acrylic acid and an alcohol containing 1 to 20
carbon atom(s), or glycidyl {(meth)acrylate, allyl
glycidyl ether or a like unsaturated epoxy compound;
nitrogen-comprisining cationic monomers, for example

30 condensation products derived from compounds resulting
from addition of an alkylene oxide(s), such as ethylene
oxide and propylene oxide, to an active hydrogen atonm
of a polyalkyleneimine, -such as polyethyleneimine or
polypropyleneimine, and {meth)acrylic acid or an

35 esterification product from (meth)acrylic acid and an



As for the unit water content per cubic neter, the anount, of cenent to be
used, the anmount of coarse 5 aggregate and the wat er / cenemtAYEt 20080 ¢ he
concrete conposition of the present invention, it is preferred that the
unit water content be 100 to 185 kg/n8, the wunit cenent content be 250 to
800 kg/nB, the unit coarse aggregate content be 500 to 1,500 kg/n8 and the
10 wat er / WAt i o (mass ratio) be 0.1 to 0.7. The RGATPOAR%Br cont ent
is nore preferably not less than 120 kg/ nB8 but not nore than 175 kg/ nB.

The unit cenment content is nore preferably not |ess than 270 kg/ n8 but

not nore than 800 kg/ nB. The unit co® se aggregate 15 content is nore
preferably not | ess than 600 kg/nB, still nore preferably not |ess than

800 kg/ nB V‘@ib%o%dlt Coh§am{]ﬁgagr efy Sggb Qot m)re(st)hgp 300 kg/nB, still

nmor e preferably not nore t
“ratio) is meatp*reﬁeﬂaepgxm&oﬁmunes§Ut:haems 031]35:ld§ﬁ~| I'T"'more preferably not

| ess than O(IZQtryyfydrglhgel@rrmu@lpgeyggépiyeﬂggr m)re than 0.65, still nore
pref erably not or e t e _concrete tion of the present:

i nvention can be *G%e8 ?‘?\”hmg\mtg& FRAYS™ ’B‘Fm‘fjcﬁnrﬁﬁil §f’ ¥ B Y%an or poor to
ri ch 25 sn xacahgallyesr misy-ef feectibvel y thkanérktenefroltmnpibshtgh) strength

concret e i by digh SHOLL £LRRILE0LENt ,0lnq ROGK SRNETELE I L 2. "uni

cenent content ower ete conposi tion of the
present 30 imvierttiogn, “{frﬁerpelwwra%el% qaﬁbé"repéﬁﬁ?e%ﬁ 4t d@dition to the,

consti tUent%Mﬂn‘é&}edfa@@hﬁ%erﬁ&ﬁt(ibn@ﬁea Oéolt&hs%t genyent i onal cement
di spersants, defoam n agents,. i\:%ger-sgl[ ubl e gmﬁgmerts ai.r-entraining
agents, cenBAtY SReEE’ nag€9ﬁ SESRBFFT n &t 123 ¥ odfe?, 35
retar delts el wlots ekni hg @ooslesr autngyagmusatahamelthéba Audust 2005 WO
03/ 066542 PGIY 1RA3101093 Aderol bk s PALYITRIS G,8DST ANigES:o L Ckener s,

floccul ants, drying shrinkage reducing agents, strength increasing
agents, acceiet &Y kH2RdATSATIOES 2X8t BDE OF t YR qrhélor-angeecm 9fterfering
Wi th the opestadr;oncasd &bsdHdlsOfsutheab howent iarkonbh, t Behgoncrete adm xture

of the preseﬂxﬂllnvegib propéﬁé1°fa¥%&5933 é¥5§¥¥%%%%icSUCh as of the
15 hydrocarbons such as benzene, toluene, xylene,
cyclohexane and n-hexane; ester compounds such as ethyl
acetate; ketone compounds such as acetone and methyl
ethyl ketone; and so forth. In view of the scolubility
of the starting monomer and of the product
20 polycarboxylic acid polymer and in view of the ease of
handling in using the polycarboxylic.acid.polymer, at
least one spebies selected from the group consisting of
water and lower alcohois containing 1 to 4 carbon
atom(s) is preferably used. In that case, methyl
25  alcohol, ethyl alcohol and 2-propancl are particularly
effective'aﬁong the lower alcohols containing 1 to 4
"carbon atom(s}).
In cases when the polyﬁerization for-producing
the abowve-mentioned polycarboxylic acid polymer {A-1)
30 or (A-2) is carried out in an aqueous medium, a water-—
soluble polymerization initiator, such as ammonium or
alkali metal persulfate or hydrogen peroxide, is
preferably used as a polymerization initiator. In this
case, a promoter, such as sodium hydrogen sulfite,

35 Mohr’s salt, ascorbic acid (salt}) or Rongalite, may be

water/ cement ratio (mass.



al kyI et her-based anionic surfactant, nodified rosin aci 0 ound based
ani oni ¢ surfactant, alkylsulfonic 10. acid conpound- based ar’rf\%

surfactant, -hi gher al kyl carboxylic acid salt-based anionic surfact ant and
nodi fi ed al kyl carboxylic acid conmpound-based anionic surfactant, for

exanpl e ;s adenmark, product of Yamaso Kagaku)
(trademark, g)rﬁo %.IC'[ of 15 Master Builders), may be usggqg%%gm%édly

wi thout reducing the effects of the present invention. Furthernore, other
concrete adm xtures such as cenent djspersants other than those of

pol ycarboxylic acid, shrinkage redutd ng agents, separation reducing
agents, 20 neutralization quick setting accelerating agents, accelerators,

wat er - sol ubqhsﬁécp@o)hﬂﬁﬁédlf/hi qheabﬁgyﬁg@r&&, thél p@hmtz%,tle)ﬁnent wet ting :
agents, and corros in Ci)t}‘tors Z‘H conbj nedl ,. W thout reducing.

‘the effects of % Ke- BV%Ee O\Ilentalhof’fr a°PF2oP Yoo’ quality is to be
~i-ntroduced @Nmattlhehz@mzetteamomposstenmcm@ouhérebya|ln@lrcmﬂe the freeze

thaw dur abidddoourd hRCLRE A1 V0l ot PE- I RRCICnl BYCRLAAN, T 15 pref erable
to further add an AE agent to that conmposition. In that ‘case, even when

‘the 30 Khed®firRyidrneTi S2pForbmpgg=ifAet he APPSOt 8patiHy ahe concrete
conposi ti or\:ummhydmbp@r&}hﬁé:omr gheaz@cum@,@uhuogutﬁ Xfreaded continuously

for a prol e%q)%qmgeg gd of t| |'r°|52 %géagln%gﬁé%g}%l op %rrr%)elre()f the content

of entrained air in 2 ti on can be
mai nt ai ned &isblag tbe @MWZ@OE VWD O3Y16654Pn RETRIRG3£L£01083 52 provi de

~the curing pyodugt §0991@1@% Lheref EeTNd:h suekeel! gntaffpeze- t haw
durability, strength and durability. The cenent conposition of the present

\inventitdh SPRPMPBeCPPIHRRDY byF‘ér%%?Weof 1Prerftfkd nticConrcr et e .
conposi t i ong twri-thwepnpr ¢Eesl tnheceat e«pmémbllendtsag, toget her the raw

materials i ssentl on .ents, def nam.ng agent
( pol yoxyal k%h%r% rggt%ppoﬁ@’jemt l08I ]yrclrzgr]baotffl I'C 5 fﬂmerlf y%er% cenment, 10
wat er, fi nelrblgtg@égﬁtbrqm@om@laggl@@aita@ Maeﬁeilectt'ﬂ@ fromoncrete

Conp05|t|C”hdﬂhquBHkélJar£Hu§|H%esam%ﬂﬁi5ﬂéda%%ove'thHQ'ng: as essential
conponents péfy%eenggfggxg(nlééproprlately be selected according
to the solvent and/or polymerization initiator employed.
Generally, however, the polymerization is carried out:
at 0 to 120°C, preferably not less than 30°C, more
preferably not. less than 50°C and preferably not more
20 than 100°C, more preferably not more than 395°C.

When the polymerization is carried out in the
manner of bulk polymerization, it is generally
conducted at 50.to 200°C using, as the polymerization
initiator, a peroxide such as benzoyl peroxide or

25 lauroyl perokide;‘a hydropéroxide such as cumene
hydroperoxide; or an azo compgund such as
azobisisobutyronitriie, and the like.

For adjusting the molecular weight of the product
polycarboxylic acid polymér (A-1) or (A-2), a chain

30 transfer agent, such as hypophosphorous acid {or a salt
thereof} or a thiol can be used in combination. The
thiol! chain transfer agent to be used on that occasien
is represented by the general formula HS-R**-E; (wherein
R®® represents an alkyl group containing 1 or 2 carbon

35 - atom{s), E represents the group —OH, —COOM, -COOR® or



acid polymer, cenment, water, fine aggregate and coarse a ate when it -
is a concrete conposition of form(2). is In this case, th Rb8¥8and
order of addition of the respective raw materials are not particularly
restricted provided that all the raw materials constituting the concrete
conpositign of the present invention are m xed up in that step. Such a

net hod of WOM*rtduci ng concrete conposition constitut &§TEHEOHP3 ¢ he
preferred nodes of enbodi nent of the present invention. The concrete
conposition of form (2) according to the present invention has a spacing
factor value of not nore than 0.3 mfiand shows an increase in air content
25 of not nore than 3% in the period of 5-15 mnutes after the start of

kneadi ng Wiggut hg ¢OPELELA CAMROSELIAD NBT, 22SRACH M o ftaGhOL) val ue

exceeding 0.3 mm and/or shows an increase in alr content exceeding 3%in

the period ®fisrafengomafalt A HFEPIPRTIUR °Tof RAREMMHED t he ef fects of
the presenbrganvientananecanons mMOf e-dpeckbhty @i cdugadgrép above- nenti oned

spaci ng facg:or val.ue liTEgigdat es.the gv&g&geﬂ fdoamto-foam distance in the
Y

concrete cofpositiod. 1The ThacithgUr aETBI v aNTe % £°BE°pFaterdbl y not nore

than 0. 28 nirirgemott less Zharerd. §8il&bugust. Z005e¥OEB7,066542 53 5
PCTI JP03101993- 4PPo MAbBo P! efitf k¥ erbi, | hiRf1 yBRE 1 RA1W0.225 nm but  not

|l ess than 0.1 nim The above-negnfioned increase (%9 1n air content in the
period of SFUECIRGANERIGPIEraGife STRFECHITLONGREAATAG Attrs the difference
(V3 - V1) (shinnandlcduae)d, wherye Vhibglihelatia aednbeniyl (3% by volune) in
concrete c Si.tion af 5N of kneadi ng a 0. rpm.in produci ng
t he concr et_rgé%%arsﬁ)%ggf) Pgﬂﬁ‘%‘e 'm'}%dngﬁ g?% r%?mrPg()%nt%lﬁegggéaeﬁ?lln n(C:J(%nst ituents

t her eof10 nahetsy thga Bocpobyr atvmeybit el dgyingnenchcenent, water., fine

aggregat e apgh&Odne8 89865954 & hg_ag@&pﬁrgm V3 karbbeyr %ﬂou ontent (% by
vol une) after 15 mnutes of kneadi wth the tine at ich cenent is

ng, .
added bei ng*¥%KEP%ade Pﬁ%ds?%rtiheof:hgh’éaﬁﬁaﬁbﬁ(eﬁi REEREzerd)t2Rh2 air content
15 i n concrat eswdnpospbiunds | srd batyoktive perceernageiol, air

decanethiol, dodecanethiol, hexadecanethiol,

15 cyclohexylmercaptan, and thiophenol. Halogen-
comprising compounds such as carbon tetrachloride,
carbon tetrabromide, methylene chloride, bromeform and
bromotrichlorcethane as well as unsaturated hydrocarbon
compounds such as o—methylstyrene dimer, «-terpinene,

20 y-terpinene and dipentene may also be used as the chain
transfer agent. These may be used singly or in
combination of two or more. 1t is also effective, in
adjusting the molecular weight of the polycarboxylic

- acid polymer, to use a monomer having high chain

25 transfer activity, such as (meth)allylsulfonic acid
{salt}, as the monomer {e).

While the above-mentioned polycarboxylic acid
polymer (BR-1) or (A—2} may be used as such, it is
preferable, in cases when its solubility in water is

30 insufficient, to use it in the form of a polymer salt
obtained by further neutralization with an alkaline
substarnice, fbr'example such an inorganic material as
the hydroxide, chloride or carbonate of a monovalent or
divalent-metal; ammonia; or a protonated organic amine

35 (preferably a monovalent metal hydroxide such as sodium



in concrete conposition relative to the concrete conpositjion. The increase
inair content in the period of 5-15 mnutes after the st1RAYIYPt 2498adi ng
is preferably not nore than 2.5% (% by vol une), nore 20 preferably not
nore than 2% The following is a suitable nethod for determning the
increase in air content in the above- nentioned concrete conposition. _
(Met hod oVOd¥P®P4i ning the increase in air content) 25PETARO3AHYF egate is
charged into a m xer and, after 30 seconds of dry m xing, cenent is added,
followed by further 30 seconds of dry m xing. Water conprising a

di spersant is added and, after 90 seédonds of kneading, coarse aggregate is
added, and the m xture is kneaded 30 for 150 seconds. The slunp val ue and

air content%%.x‘iggagflrﬁn%a%gquﬁr ggég‘g}g{ gd %t% %Hgt sigap val ue and air

content (V1 o by. vol , respectively,
kneadi ng. Ti®dflisy, in HEtEENEARt Be UmebVest apHet e dSUBRENPEYi s ret ur ned

to the m xefe IGIIodagai thkFoanedsf 9 Srdinikt esivdie-Sleenp val ue and air 15
August 2005 WO 03/066542 PST/tJPO3101093 54 content are nmeasured and are
regarded as"¥HEYS| ﬁﬁgl‘”&/aﬁ" 8*4R8 air content (V2) (% by vol une),

respectisvel y, athéOaippmirestabbed pdieystroiydf ckasiadivedymagai n, the

concrete affen,the r(ga§pra§i;gﬁx%§§'%2 ﬂ%tgr@@qul;nq Lbg - aydm xer and, after

further 5 mnutes of kneadi unp value and air content are
neasur ed arftPhsydrdedei gt e SPtnpxdpife andC8i ko corft®hPOPw3) (% by
vol unme), r@EsqRehbYel Yot afdrer thannboo} @ ,ofwlkeepd: AgkabliRenbacrease in air

content is calculate according to_the follow ng faorrmula: Increase in
air content (¥ Elflxa\r}o '%’rr[%r?o_iaﬁl%t ﬁlgrﬁe?f%%fzrc?g) 1y Tgwrﬁlnu ce%laf'gllfter the start of
kneadi Aig¢ = 3G, 00t ent exfre3lseddd by teohsined) patlyéShyieng edyabter the start of

kneadi ng - AJie@BheNts (dbe fdnBY ggl Joeteatfhut es 15 after the start
of kneading; Increase In air conten % by volune) in the period of 5-10

m nutes af e FRECGEAPRY o RFdBAF AT = FF9- *E6nt8ntS (W5 '¢% by vol une) at 10
m nut es af titfert haestai ghtofavekngadindfecu iy wedghentis (Msgs Uehy vol une) at 5
m nut es 5,000, the ability to prevent material segregation may
15 decrease. When 1t exceeds 1,000,000, the dispersing
ability may decrease.
{Weight average molecular weight measurement
conditions)
Apparatus: Waters LCM1
20 Detector: Waters model 410 differential refractive
index detector 7
Analyzing software: Waters MILLENNIUM Ver. 2.18
Eluent: The eluent to be used is prepared by
dissolving 115.6 g of sodium acetaté'trihydrate in a
25 mixture of 10,999 g of water and 6,001 g of
acetonitrile and further adjusting the pH.to 6.0 with a
30% aqueous solution of sodium hydroxide.
Eluént flow rate: 0.8 ml/min
Column temperature: 35°C
30 Column: Tohso TSKgel Guard Column SWXL + G4000SWXL +
G3000SWXL + G2000SWXL
Standard substances: Polyethylene glycol species,
weight average molecular weight (Mw): 272,500, 219, 300,
85,0060, 46,000, 24,000, 12,600, 4,250, 7,100, 1,470.
35 Polyoxyalkylene compounds having the carboxyl

mnutes after the start of



20 after the start of kneading; In the practrce of the present invention,
it is preferable to confirmthat the increase in air cont MUgUst200Re
concrete conposition in the period of 5-15 mnminutes after the start of
kneading is not nore than 3% 25 (% by volune). In the above-nentioned
concrete con]e)a?srtr on, the air content after 5 mnutes of kneading is ,
preferably ©Fi2n t he range of not |ess than 4% by volPGWErB®#i%%ot nore
than 10% by vol unme. When the air content exceeds 30 10% by vol une, the
strength will decrease and the desired strength may not be obtai ned. Wen
that air content is |ess than 4% by'8volune, it becones difficult to
suppress the increase in air content in the period of 5-15 mnutes after

Lhan- 39 and: V5 0% BBEL> T8 ALF IP08] DL0dA N et here The rcbze- thaw

slump val ue(a-s)poef enabrl y %bhlpow@ﬂwmlefa@m pasmetrBanad5 cmto not
nore than 2b cm, m)rg ef@r.abl\él 5 with r]_ﬁrg ran% O}I 18 cmto 23 cm The
above- ment i'Shéd ‘CAAET e, SIRSGENFi 8 PRARYA6FY SHoWE H Specific surface
val ue ofs ncoicidegenomhant@0ymahtWben yhbi 52 & g roenent is satisfied, the
effects of ﬁﬂ%o@aﬁr%ifme&é‘v&%do%ﬂdgan Stq’?tg%gguggdtﬂeo a 10 fuller extent. The

speci fic surface'value I1s the ratio e foam surface area to the foam
vol une; t hiReIMoFgaliy bene cmpeuegacRER cPsiarthydenal dvTe, aPFe snal ler the
f oams are. Mr@x@eehﬂ@béspoltﬁey@@eeyiéﬁesusﬁmmlau;e thes not less than 22

mm 1 but not re mm re refer is not |ess
than 25 nm%“ @t ?ﬁ?oéiyrlﬁgnaﬁbgn%@iomﬁ ﬁg é; ‘%/ﬁné{ above- ment i oned
spaci ngof acnmwcawbzbuelanobcgpemommesemade aﬁalaaeylm@crm hod described in

ASTM C 457 Qi HaRe yTBaSH ] NP RSEoHSE NGB ahh Mot sh 20,3nal yzer (AVA) is
judiciously used. "According to the nmethod described in ASTM C 4.57, the

product of HHY™ 6?1?%@"@0%\1@?@65%0@}%%’5 i AngseRPAHITAEEpl 6. Thus,
after rerro\umxﬂobeymod&eaé:rcomotrmr@aeeursﬂ@ FH’S)(ﬂiAQb;Lcaachp,ECI men i s prepared by
such operaiiégg% % gg;élrgﬁéyy%onlc acid and fumaric acid, and
. 15. metal salts, ammonium salts and-amine salts thereof.

Furthermore, the anhydridee of these, suitably maleic

anhydride, itaconic anhydride and citraconic anhydride,

may also be used. However, {(meth)acrylic acid, maleic

acid, maleic anhydride, and salts of these are

20 preferably used among others.

The level of addition of the above—mentioned
polycarboxylic acid polymer in the concrete composition
of the present invention is preferably not less than

N 0.01% by mass but preferably not more than 5.0% by mass
25 relative to the mass of cement. When the above-
 mentioned addition level is less than 0.01% by mass, no
satisfactory performance may be obtained and, even when
a large amount exceeding 5.0% by mass is used, the
effects thereof reach a point of substantial saturation
- 30 and an economic disadvantage may result. A more
preferred addition level is not less than 0.02% by mass,
still more preferably not less than 0.05% by mass, but
preferably not more than 2.0% by mass, more preferably
not more than 1.0% by mass. Thus, the polymer is to be

35 added in an amount .corresponding to such an addition



25 polishing, and the speC|nen i's subjected t o neasurenent the I|near
traverse method using a microscope. According to the netﬂé&“@gﬁﬁgoﬁn AVA,

t he neasurenent is carried out using the concrete conposition before
curing, it is considered that the method gives 30 substantially the sane
results ag the spacing factor value and specific surface val ue measur ed by
the met hod® HEB#4ing to ASTM C 457. Thus, it is possi bPEIR83018% | mate the
gquality of foans in the curing product obt ai ned from the said concrete
conposi tion using the 35 concrete conposition before curing. In the
practice of 15 August 2005 WO 03/ 066%22 PCTI JP03/ 01493 56 the present

i nvention, the nmeasurenent nmethod using an AVA is judiciously applied

since the mMpasuy eMBRLS Sadkit Rf %Btihegs%ﬁ 1<§1saf%'vBPL161@nd easy manner and

rapidly. Applicable as the neasurenent net using. ‘an AVA 5 is the
met hod” descFFBeE-Tn FUtePiial FAMEE oSy HBodRr Wa Mgh-EdERtict i ve Testing in

G vil " Engi néeetewsd NOTsCrpng06. 281 Ghped8Rent Bef ldutarfioitiynstance. A col umm

constituting an h e use

oot cal by shoue PMEF oot SRl BEE) it £ o ERRRARERH 4 1 qui
haV|ng a5spebef¢QﬂFKﬁﬁ§c@Qmpysehunhydﬁbﬁhebl¢1tyaqduﬁummnaﬁter referred to
as " vi scousabigriiy @nduei bheygieriyn i be ol umy, doktemathere is a

viscous liquid phase, and a water phase |s forned above It. The water
phase and Vi scou?%%aprlau?ﬂ PHasEmsrE Ph EamtRKaSaRitt AREERHAR her, formi ng
an interfaeeebpimgemd kefenThe frinaciypl Bigh- éﬁiﬁyﬂﬂﬂﬁ%ﬂbtm4th an AVA and

the ereasur eTenl mekhad, sre.pemAssehbhed  The, Sonerslgracompost ton prior
2

to curing is use pacihg factor vﬁlue and specific
surf acel¥al testsiintse a0dl cotpeeivsileyy ehkabbfcymrteraeriched t o Dansk Beton

Tekni k' s DBfh&¥doMOi &aMiBh¥ ZRInad Br AGUEQIALRedt aGIdr@AaBgnm or larger in
Size are rg ved frontthe concrete cogE05|t|on 5 (2) Using a syringe, 20

cn8 of the ROFYErTWEEENE 2R aSTAN tar POF L RRDERIP 2 75H Ah&eBERFegat e fracti on
ment i oned abovweldrgi ddlyl-ecshederssnts ,Sampke pod: paid edmean ohidte bottom of the

AVA col um §tﬁmwh4rﬁéﬁegt,lul€¥a rapid hardening cement (i-clinker

15 rapid hardening cement, 2-clinker rapid hardening
cement, magnesium phosphaté.cement), grouting cement,
oil-well cement, low-~heat cement (low-heat blast-
furnace slag eement, portland fly ash-mixed low-heat
blast-furnace slag cement, high belite cement), ultra-

- 20 high strength cement, cement-based solidifying agents,
and eco cement (cement produced by using at least one
species of municipal refuse incineration ash and sewage
water'sludge incineration ash as a raw material) and,
further, blast-furnace slagq, fly-ash, cinder ash,

25 clinker aeh, husk ash, silica fume, silica powders,
limestone powers and like fine powders or gypsum may be
added}thereto. These may be used singiy or in
cembiﬁation of two or more.

Sand is suitable as the fine aggregate Lo be used

30 in the practice of the present invention. Usable as
the coarse aggregate are gravel, crushed stone, water
granulated iron-blast furnace slag, recycled concrete
aggregete and the like and, in addition, fireproof
aggregate materials such as silica stone, clay, zircon,

35 high alumina, silicon carbide, graphite, chrome,



m xture of glycerol and water, for instance, is suited 30 for use as the
viscous liquid. (3) The mortar is stirred gently for 30 se SLREN t he
nortar is dispersed in the viscous liquid, the air entrained into the
fresh concrete by the air entraining agent form bubbles in the viscous
l'iquid 35§%%§@§}%§ colum bottom ow ng to the characteristics 15 August .
2005 WO 0! 2% PCT/ JP03/ 01093 57 of the viscous |iqufd™HE*Bubbl es in
the nortar are released as a | arge nunber of fine foans while retaining
their sizes and volunes in the nortar w thout adhesion or disintegration.
The bubbl es released rise 5 in the vP8cous liquid at their respective size-
dependent rates according to Stokes' |aw and enter the water phase

OCCUrTiNg OBhidfe \iaafiRusal huikhPhase. nbdhriAfLer thiskngad sough the water

phase, the,bu%%les are collected bel ow a bow disposed at the top of the _
10 anal yzer "5 ' 'BOW OF s BT BHRE Wioth o4 S¢Q1RE & t he buoyancy of the

bow is recorded fs farf thetuwit ofateirmeonbygntreans afbia cotput er connected to

the scale. The .RREf! liC aHtiacs Al ue.aanhe dghafdidled.based on the

‘rel ationshi p between bowl buoyanc ime 1rn accordance with certain
st andar d3 (3Y9THE tReasidr Ehenfafiss /comentusatiorinihe sepeseteThis is the

]Ei me SUppOS@drhyoéﬁgM:in_r %(ﬂbf.l@é ﬁms@&mj aavghzic%%anﬁ; E;svglre@éra@@ur?cy as thg0
oam par aneters .,obt ai.nabl e according . to .l the early stage

of measur enbi ? e Witbbl'ase art iRy Eﬁiﬁgﬁoﬁ?fiégtﬁﬁﬂp ’'s a size

di stributi onndbt gevertalcontenbriet @5 tto 886vegah’, michki ueters, and the size

di stributi OEOQP%’%%WEQE&O%H@&%S%%egbggﬁg. Pfsdd M8/ wbblnd NG System of the

AVA cal cul at es e dalr “content nd aci ng tactor val ue using.the
amount Bt tHetertrementpgatio uded s satine healuk direrft- 7andtshe fornul ati on
of . the conghet evoRAPRSHhELERN. isThRr gseRbrhibPVEMdiOn &ss tHAK hEFo concer ned

2dding an A7 bRy BOET omiPrsihg 55/ RonpBtnd HaviRa | ast one.
ni trogen atevmigtthiis mheenptetauladlyt ogét hess wiidn & Wataynt dduci ng agent and
an not more than 800 kg/m’. The unit coarse aggregate
15 content is more preferably not less than 600 kg/m’,
still more preferably not less than 800 kg/m’ while it
is more preferably not more than 1,300 kg/m’, still
more preferably not more than 1,200 kg/m’. The
water/cement ratio {mass ratio) is more preferably‘not
20 less than 0.15, still more preferably not less than 0.2
while it is more preferably not more than 0.65, still
more preferably not more than 0.5. The céncrete
composition of the present invention can be used in a
wide range of formulatioh, from lean o£ poor to rich.
25 nix, and thus may effectively take the form of high
strength concrete with a high unit cement content or
poor concrete with a unit cement content of 300 kg/m’
or léwer.
In the concrete ¢omposition of the present
30 invention, there may also be incorporated, in addition
to the constituents mentioned above, one or more of the
conventional cement dispersants, defoaming agents,
water-soluble polymers, air-entraining agents, cement
wettiﬁg agents, swélling agent, water-proofer, '

35 retarders, quick setting accelerating agents, water-



“air entraining agent In accordance with such nethod of pr oﬂuci ng 35
concrete conpositions, the bubbles forned by the water 15 12885 wo

03/ 066542 PCTI JP03/ 01093 58 reduci ng agent can effectively be reduced or
elimnated by the defoam ng agent conprising a conpound having at | east

one nitr atomw thin the nolecule, while fine foa r ought
about byoﬁﬁgygﬁl%?& entraining agent. 5 Thus, it beconesrp'cgg'gtgﬂgqgg to produce

concrete conpositions excellent in the quality of foam' |In the

above- nenti oned net hod of producing s.concrete conpositions, the defoam ng
agent conprising a conmpound having At | east one ni trogen atomw thin the
10 nol ecul e, the water reducing agent and the air entraining agent each
may Conpri S&1eMe eSPELYyRS il saibseanbepat tioiti@nekwp Olod®imrapeci es. Suited

for use as érhe aboge:rrenti q:ne%CQef oam ng. agent g?rgrrprisianﬁn% corrpound

having at | east Jo eri%karﬁetrogen aCof?W tHi i the “rol ecul e are t hose

pol yoxyal kydgsnd s¢oppothasatignt isdnédtheeei mibovewithén thaiglangsl yoxyal kyl ene

compounds &£ usedrrtPenfef0aNtRe opgeNt: Adidd eBshevebr ithepreferably the
same. as nentioned herei nabove. 20 Suitable as the above-nenti oned wat er

reduci ng agBii"tdPB-t hose pol ycarboxylic acid pol yners nenti oned
her ei nabove. Al sonusiabl®=naire taapbihheatwnesisd frowi prasémk conpounds,

l'i gni nsul‘foi}g‘%nt%%iog cp%rfooupq,sa,ri LLapi.nesul f ’nisgcgc;tig gpmpounds and t he

i ke. Wen osé ycarboxylic acid-pol'yners are used, the addition
| evel is thetksdmethsrnipriddred ohdcebnbbavieantsuimpdbféedsrai@ above- nenti oned

air entrai ndidigh c80888hn@n dN0S8 ioHEEast A clanie AExapeni Sdrent i oned
her ei nabove: -Tlhe | evel of addition thereof is SOPgr ef erably not |ess than

0.001%y SOEPABRITRAEY PRAATES, BY” TS r el3PF9E to the mass of
cenent. Mra&lkyrekboapl i; ddid sanotbhessd driami@. 6k¥Ebytassnllut not nore

o iy by BTy XSRS B bl halephessyblien 0020 by, mss
conposi ti onEAect3rbe6EyR example Vinsol (trademark, product o
Yamasc Kagaku) and Micro-Air (trademark, product of

15 Master Builders), may be used combinediy, without
reducing the effects of the present invention.
Furthermore, other concrete admixtures such as cement

r dispersants other than those of polycarboxylic acid, -
shrinkage reducing agents, separation reducing agents,

20 neutralization quick setting accelerating agents,
accelerators, water-soluble polymers, thickening agents,
flocculants, cement wetting agents, and corrosion
inhibitors, may be used combinedly, without reducing
the effects of the present invention.

25 = When air of good quality is to be introduced into
the’cdncrete cdmpositibn te thereby improve the freeze-
thaw durability in the practice of the present
invention, it is preferable to further add an AE.agent
to that composition. In that case, even when the

30" kheading time is prolonged in the step of preparing the
concrete composition, namely when the conérete
compositien is kneaded continuously for a prolonged
period of time during transportation thereof, the
conﬁent of entrained air in the above-mentioned

35 concrete composition can be maintained stably to



59 PCT/.1P03/ 01093 according to the present invention, the _nethods and

order of addition of the respective raw naterials are noﬁ5ﬁ§pﬂﬂé@pﬁrly
restricted provided that the step of mxing up all the raw materials
constituting the 5 concrete conposition, nanely the defoam ng agent

conpri si ound having at |east one nitrogen atom_wthin the
nnrgculesg?ﬁ%&ﬁgger reducing agent, the air en?rainin&caﬂgﬁpymienent,

wat er, fine aggregate and coarse aggregate, is included therein. 10 The
present invention is also concernedgm th a cenent adm xture conprising a
pol yoxyal kyl ene conpound havi ng at Feast one nitrogen atomw thin the
-nol ecul e and havi ng an oxyet hyl ene group or groups and an oxyal kyl ene

ﬁrOUp or gﬁafi@ﬂ&d@om@ihdu'dmgngtgoaeéﬁs tdAi8ed1bhE&ad Hik aIinﬁB and further
1avi ng an aliphatic _hydrocarbon structure contai.ning at |east 5
consecutivéﬁﬁgggﬁﬂﬁ %ﬁ%ﬁﬁﬁ%gﬁgng?r@&¥%uﬁhesgﬁ%?%@%fﬁﬁkylene conpound

-satisfyi ngdumebigitgion 0.1 < u/(u + v) < 0.55 where u is the total nunber

of noles 20 of tbﬁ? o Y |.BRBo I Othh AeHeaPfe Yool S itRENEQLAI  nunber of
nol es of the oxya iy ene group(s) containing not |less than 3 carbon atons

as adde8. ThR&sBepBTYHGRH B énBe e Uin s ORBRL B e CafdPei nabove are

sui t abl e agohpesabowes neNtdroresp2ds Pl srexakkybensl genpeund, and one or two
or nore of e used. Preferre uch gquoxyalkyl.ene

v thgﬁ1na¥hb . L forms of s ch
conpounds ard“tnose" pol YokyaI kYT ang “Eomidlidas®t epiedented by t he general
formul a (3)cmponahieh thre dedloating &ydnts (Wolyoxyalfyler® 55 is satisfied. 30
Those p0|yQ%M?EEM&?P%ﬂ&9 qw%%§b$%§fﬂ:%ﬁﬁbﬁ&%l&ﬂ@r,rééﬂ@ﬂt?” 0.15 < u/(u +

V) ¢ 0.5 are turther preferred. usi ng such” conmpaunds, the effects of
- the pré8ent@tRRyeht PO THIFIELprBAUCRAF I 249FBFRE? "B edt™. 1¥h8 content of
t he pol yoxysahkyteaeceampauwidn Bf 3boihe(1gement thdnmask W= ecadatedi ng to the

present i nyent |.on, YO 031060842 60 i 5. preferably not less than 1% by mass
but not nore- thand20% by "nmass,  nor prenfer'a y hotY 1%ess™than 5% by
mass- but necidopelyhen GRemE, watsr, rigingt agerege190Wbyroarmass of the

cement admzy¥E§ate when it is a concrete composition of form (2).
15 1In this case, the methods and order of addition of the
respective raw materials are not particularly
restricted provided that all the raw materials
constituting the concrete composition of the present
3 invention are mixed up in that step. Such a method of
20 producing concrete composition constitutes one of the
preferred modes of embodiment of the present invention.
The concrete composition of form (2} according to
the present invention has a spacing factor value of not
more than 0.3 mm and shows an increase in air content
25 of not more than 3% in the period of 5-15 minutes‘after'
the start of kneading. |
7 When the concrete composition has a spacing
factor wvalue exceeding 0.3 mm and/or shows an increase
in air content exceeding 3% in the period of 5-15
30 minutes after the start of kneading, the effects of the
present invention can no more be fully produced.
The above-mentioned spacing factor value
indicates the average foam-to-foam distance in the
concrete composition. The spacing factor value is

35 preferably not more than 0.28 mm but not less than 0.05



5 The cenent adm xture of the present invention, which conprises the
above- menti oned pol yoxyal kyl ene conpound, can exhibit excEAusust &Boani ng
performance and, accordingly, can judiciously be used in such cenent )
conposi tions as cenent paste, nortar and 10 concrete. It will not allowthe
air content to increase with the prolongation of the perlod of kneading
but can sY2IPVNHi ntain the content of entrained air. PESRROEE3 DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a schematic illustration of the principle of an
air void analyzer (AVA) to be used in neasuring the spacing factor val ue
and specific surface value. 20 In t¥e figure, 1 stands for a scale or

bal ance (buoyancy recorder), 2 for a bowl, 3 for a bubble, 4 for a water

phase, 5 fof,a ‘z&b%‘éﬁ?&é%l&pbé‘sﬁs rﬁ&dm@mf PhaR 6&BMn PAste 25 BEST MODE

FOR CARRYI NG OUT The follow ng exanples illustrate the
present. invenhtisi® ithepuPthe™detail. They, are, however, by no neans
linmtative of thamﬁﬁ@pevé#méduiopéesemﬁréaﬁeam&hOﬂn aLhIeﬁntewxhermﬁse _
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reaction veggéle iy)sidecal MDSPREHENAS( 31 3 AUGHEhe P0DR MALQ34066542
PCTI JP03/ 01093 61 substituted with nitrogen wth Stlrr%@ﬁ and the charge

was heat ed tYPHEOCHR éfﬁ?¥r%d%ﬁ“&?ﬁn%ﬁh%ﬁ%?iﬁﬁbﬁ a° orfer - conpri si ng
aqueous nedpidydild $hy) cennpasedonbos 88506 Ly afixieyhskypoinget hyl ene gl ycol

th f. et d dded: 25
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3- mer caft oppopieTibe*ydid @Sl@iﬁﬂiamﬁrtr%@mﬁnﬁv aGERE s mésneadded dropwse over
4 hours andagdieHedlahgl co@sAPIRRHTa88) ULdULHAD 28} ¢ONRY ikfknNg 4.6 g of

amroni um air content (% by volume) after 15 minutes of kneading,
with the time at which cement is added being taken as
the starf of kneading (minute zero). The éir content

15 in concrete composition is the volume percentége of air
in concrete composition relative to the concrete
composition. The increase in air content in the peried
of 5-15 minutes after the start of kneading is
preferably not more than 2.5% {% by vcolume), more

20 preferably not more than 2%.

The following is a suitable method for
determining the increase in air content in the above-
mentioned concrete composition.

(Method of determining the increase in air content)

25 = Fine aggregate is charged into a mixer and, after
30 seconds of dry mixing, cement is added, fqllowedjby
further 30 seconds of dry mixing. Water comprising a
dispersant is added and, after 920 seconds of kneading,
coarse aggregate is added,,and the mixture is kneaded

30 for 150 seconds. The slump value and air content are
measured and are regarded as the slump value and air
content (V) (% by volume}, respectively, at 5 minutes
after the start of kneading. Thereafter, the concrete
used for the measurements is returned to thé mixer and

35 again kneaded for 5 minutes} The slump value and air



10 peroxodi sul fate was added dr opwi se over 5 hours Ther eafter the
tenperature was further maintained at 80C for 1 hour to drPiAHgY tt’?é’05

pol ymeri zation reaction to conpletion, whereby a copolymer (1) with a

wei ght average nol ecul ar wei ght of 23,800 was obtained in the 15 form of
an aqueous medi um sol ution conprising the copolynmer. The structures of the
def oani ng2J&#Mt°s*2used in Exanples 1 to 3 and Conpar at PGEVRRAMIPes 1 and 2
are shown bel ow. Each has a basic structure resulting from 20 addition of
et hyl ene oxi de and propyl ene oxide to an am ne or alcohol. Here, EO
represents ethylene oxide, and PO ptopyl ene oxide. RaN is a hydrogenat ed
beef tallow am ne residue containing 14-18 carbon atoms (total amne

val ue = 215, &;te@?ﬂe mgawg%rdy a%%zﬁég a%?‘t ge P&mal ning 12-14

_carbon_at ons oam ng agent
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ar at.l ve es an

<Concret e té% ")>‘T‘21tr“i3 ta%ggﬁoﬁﬁ é’feeastuéff“enFﬁe ?Eﬁt?%‘% of 35 copol yner

(1) as obt anirerk iamdpr edtet i Drr tHeadl almumas ci15 m@gdsngmfﬂ& WD 03/ 066542 62
PCT/ JP031019ﬂ§n;adJa%teeQn& ﬂ*c%n\@@etn*a 2P ds%at £ 98 Qfes0di UM

hydr oxi de wth concentratl on of an urther. adjusted to a solid
concentr at i &h ‘Eﬂe @1Wbyam¢ Lﬁqdoﬁlr\/vic?ﬁtﬁ%? ofif32 ed® via éfOlUB‘eO di nary
portland- ceﬁaﬁﬁec(tﬂﬁz@dyptaﬁtf T IﬂﬁmynaesC@ﬂEMea@l&m@- specific gravity 3.16)

was used as cene sand .Speci avit 2) originated in the
a river systemqﬂt(gl‘ée 11 (ﬁree%sgegrleng & CO“L%‘% scta&%é&?gp%mfl C ..gravity

. 2.58) 0¥ gi datdregnian tonthastaldavi@mgadgregdte, 10 and Yokosuka City water

as water. Aggording lhoaﬂt&%{ter@ (tsh%ytWQI&&&)Wrﬁkh@nﬁeﬂid@%fba ow, the
respective materials were weighed to give -a mxing volune of 40 L and

he
kneaded t og&tirerigdithg éfF“r”ft‘ihr?g Sﬁla%éro(fpk%%&ﬂ:‘tngof: AkpyeP K9 Sangyo; KYC
Baby M xer) (vsfhésnupbeslwofe) at 15 minutes after the start of

kneading - Air content (V;) (% by volume} at 5 minutes
15 after the start of kneading:

Increase in air content (% by volume) in the period of

5-10 minutes after the start of kneading = Air content

(Vo) (% by volume) at 10 minutes after the start of

kneading - Air content (Vi) (% by volume} at 5 minutes
20 after the start of kneading; ‘

In the practice of the present invention, it is
preferable to confirm that the increase in air content
in the concrete composition in the pefiod.of 5-15
minutes after the start of kneading is not more than 3%

25"(% by volume) . ‘

In the above—mentioned'concrete composition, the
air content after 5 minutes of kneading is preferably
within the range of not less than 4% by volumé but not
more than 10% by volume. When the air content exceeds

30 10% by volume, the strength will decrease and the
desired strength may not be obtained. When that air
content is less than 4% by volume, it becomes difficult
to suppress the increase in air content in the period
of 5-15 minutes after the start of kneading of the

35 concrete composition to a level not higher than 3% and,

gzDef oam ng agent



15 revolutions of the m xer was fixed-at 20 revolutions per, mnute (rpm .
<Formul ation 1> Unit cement content: 360.0 kg/nB8 20 Unit 1&&"&P3’r§9|q§ent:
144.0 kg/mB8 Unit fine aggregate content.: 767.1 kg/nB Unit coarse
aggregate content: 1043.1 kg/m Water/Cenent ratio: 40% Fi ne aggregate
ratio: 4?‘31/ ﬁg ?5 rmul ation 2> Unit cenent content; 350.0 kg/n3 Unit water
content : % . kg/rrB Unit fine aggregate content: 877.%¢ dﬂywm 30 Unit
coarse aggregate content: 899.0 kg/nB Water/Cenent ratio: 46% Fi ne
aggregate rati o: 49% <Met hod of kneading> 35 (1) The m xer was charged with
the fine aggregate 15 August 2005 WS™03/ 066542 PCT/ JP03/01093 63 al one and,
after 30 seconds of dry mxing, the rotation was stopped.. (2) Cenent was

added, and @intndXi Bfe WBSe CAIHhEG QHEan {0 f Whlheschseconds. 5 (3) The
rotation was stopged, water (95% of the specified total anmount of water)

conpri si ng e &RaPLY: tedititty BgsRt B HePdaiPhi™agent®was added, and
-kneadi ng wes vimgr tvhene chs rpedfeoublioni O0i s etendangé 4 f Twe netsat i on was again

stopped, thg _¢oarse 10, agar te ded, t 9 t he specified
t ot al anmr}%lta%o_? S\AgIt“et(r")? corrp%?:iars?i ﬁégﬁh%gA%gaéné)%? %%f'%%ﬁelg{ and kneadi ng
was car Pi edviddinf she 15angecdnds. cpsye A port-i on of the resulting concrete

was taken out - OfhthgsddXGlerfrQbns Ui @t Aicbns 88 €1n Neasurenents. 15 The
sl unp nmeasurenent, was carried oyt ,acc‘g#j‘i ng tg‘ t he Ja‘ggnese | ndustri al
Standard JIPSCACTEBLY BT 1fe Skefl LionPEnteqfeXedren2ht " HedSedi ng to t he

Japanese luhcus P0i mh 'St afttkar. d hdkSrAqd 128nenthé ssbatis Viaddje thle this point of
time was regyided 88 Sle AL AL EFYULBE BPodiiced to a |
10 Vfuller extent. The specific surface value is the ratio
- of the foam surface area to the foam volume; thus, the
greater the specific surface value is, the smaller the
foams are. More preferably, the specific surface value
is not less than 22 mn! but not more than 43 mm™.
15 Still more preferably, it is not less than 25 mm™' but
not more than 40 mm™.
In measuring the above-mentioned spacing factor
" value and specific surface value, the method described
in ASTM C 457 or the measuring method using an air void
20 analyzer (AVA) is judiciously used. According fo the
method described in ASTM C 457, the product of curing
of the concrete composition is. used as a sample. .Thué,
after removing the core from the curing product, a
specimen- is prepared by such opefations as cutting apd
26 polishing, and the specimen is subjected to measurement
by the linear traverse method using a‘miéroscdpe.
' According to the method using an AVA; the measurement
is carried out using the concrete composition before
- curing; it is considered that the method gives
30 substantially the same results as the spacing factor
value and specific surface value measured by the method
according to ASTM C 457. Thus, it is pbssible to
estimate the guality of foams in the curing pfoduct
ocbtained from the said concrete composition using the

35 concrete composition before curing. In the practice of



(6) That portion of the concrete used for slunp and air c ent
measurenents was returned to the m xer -and, after 5 m nut ust 20%ner
kneadi ng, the slunp and air content were agai n neasured. The slunp val ue
at this 25 point of time was recorded. as S2, and the air content as A2.
(7) The portion_of the concrete used for the nmnmeasurenents was again
returned Y@ *%A%¥Hi xer, and kneading was conducted for BIFHHEL The
concrete 30 obtained was neasured for slunp and air content. The sl unp
value at this point of time was recorded as S3, and the air content as A3.
The results of this concrete test ar® sumrmarized in Table 1. 35 15 August
2005 WD 03/ 066542 64 Table | 5 10 15 20 25 30 QO 3N<t Emc' Oto Cl3C4 to

1 Q il G Vi fe i dEe WNeCRPL S8 Fdent method using an

AVA is judiciously applied since the measurements can
be carried out in a simple and easy manner and rapidly.

Applicable as the measurement method using an AVA

5 is the method described in International Symposium:
Non-Destructive Testing in Civil Engineering (NDT~CE)
26.28.09 (1995), Berlin, for instance.

A column constituting an AVA, which is to be used
in the measurement, is schematically shown in Fig. 1.

10 The column is filled with a liquid having auspeéified
viscosity and hydrophobicity (hereinafter referred to
as “viscous liquid”) and with water. On the column
bottom, there is a viscous liquid phase, and a.water
phase is formed above it. The water phase and viscous

15 1liquid phase are in contact with each other, forming an
interface between them.

The principle of measurement with an AVA and the
measurement method are now described. The concrete
composition prior to curing is used as a sample. The

20 spacing factor value and specific surface value can be
calculated using the software attached to Dansk Beton
Teknik’s DBT Air Void Analyzer.

{1} REggregate fraction 6 mm or larger in size are
removed from the concrete composition.

25 {(2) Using a syringe, 20 cm® of the'morta: (cement
paste) after removal of the aggregate fraction
mentioned above is collected as a sample and poured
onto the bottom of the AVA column shown in Fig. 1. A
mixture of glycerol and‘water, for instance, 1s suited

30 for use as the viscous liquid.

(3) The mortar is stirred gently for 30 seconds.

When the mortar is dispersed in the viscous liguid, the
air entrained into the fresh concrete by the air
entraining agent form bubbles in the viscous liquid

35 from the column bottom. Owing fo the characteristics
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of the viscous liguid, the bubbles in the mortar are

released as a large number of fine foams while

retaining their sizes and volumes in the mortar without
adhesion or disintegration. The bubbles released rise
5 in the wviscous liquid at thelr respective size-
dependent rates according teo Stokes’ law and enter the
water phase occurring on the viséous liquid phase.
{4} After rising through the water phase, the bubbles
are collected below a bowl disposed at the top of the
10 analyzer. This bowl is equipped with a scale, and the
buoyancy of the bowl is recorded as a function of time
by means of a computer connected to the scale. The
specific surface value can be determined based on the
relationship between bowl bquancy and time in
15 accordance with certain standards.
{(5) The measurement is continued for 25 minutes.
This 1s the timeé supposedly required for obtaining the
same level of accuracy as the foam paramelers
obtainable according te ASTM C 457. In the early stage
20 of measurement, the bubbles arriving at below the bowl
show a size distribution of several micrometers to
several millimeters, and the size distribution becomes
narrow with the lapse of time.
{6) The system of the AVA calculates the alr content
25 and spacing factor value using‘the amount of the cement
paste used for the measuremernt and the formulation of
the concrete composition. ’
The present invention is further Coﬁcerned with a
method of producing concrete compositions which
30 comprises adding an defoaning agent comprising a
compound having at least one nitrogen atom within the
molecule, together with a water reducing agent and an
alr entraining agent.
In accordance with such method of producing

35 concrete compositions, the bubbles formed by the water



t I -bao Q111. N b p2 S/3QCo mn rllCocu '.4) C)..ECDanrQ&&hb6. CZCSO
E'QGLQ a (Jwl1lC ! ~cr 'V.Cf)C N 71 'OC)Ga Ca-0-m n0 ao & Augusg20ds  ~
OWE EEC mMv avL  OLha U.NCCY V_FEhp M-0 OA m 1VW CL PCT/JP03101093
Remarks are made referring to Table | _ The AE 35 agent "Mcro--Air"
. (trademagkl;hss8n AE agent produced WO 031066542 65

PCT/IP03/01093

58

reducing agent can effectively be reduced or eliminated
by the defoaming agent comprising a compound having at
least one nitrogen-atom withih the molecule, while fine
foam can be brought about by the air entraining agent.
5 Thus, it becomes possible to produce concrete
compositions excellent in the guality of foam.
In the above-mentiocned method of producing
concrete compositiohs, the defoaming agent comprising a
compound having at least one nitrogen atom within the

10 molecule, the water reducing agent and the air
entraining-agent each may comprise one speciés or a
combination of two or more species.

Suited for use as the above-mentioned defoaming
agent comprising a compound having at least one

15 nitrogen atom wiﬁhin the molecule are those
polyoxyalkylene compounds mentioﬁed hereinabove. When
such polyoxyalkylene compounds are used, the defoaming
agent addition level is preferably the same as
mentioned hereinabove.

20 Suitable as the above-mentioned water reducing
agent are those polycarboxylic acid polymers mentioned
hereinabove. Also usable are naphthaleneéulfonic acid
compounds, 1igﬁinsuifon}c acid compounds,

- melaminesulfonic acid compounds and the like. When
. 25 'thqée polycarboxylic acidApolymerS are used, the
addition level is the same' as mentioned he:éinabove.
Suitable as the above-mentioned air entraining
agent are those surfactant type BAE agents mentioned
hereinabove. The level of addition thereof is

30 preferably not less than 0.001% by mass but not nore
than 5% by mass, relative to the mass of qement- More
preferably, it is nbt less than 0.01% by mass but not
more than 1% by mass. Still more‘Preferaber it ¥s not
less than 0.02% by mass but not more than 0.5% by mass.

35 In the method of producing concrete compositions



PCT/ JP03/ 0! 093 by Master Builders. The addition |evel %) nass/C |s in
percent by mass relative to cenent solids. The air conteﬂ%

percent by volume inthe concrete conposition: Production Exanple 2 A gl ass
reaction vessel equipped with a thernonmeter, stirrer, dropping funnel,
nitrogen inlet tube and reflux condenser was charged with 661.5 g of 10
wat er, t hEOP¥8%P420n vessel inside atnpsphere was substﬁ?ﬂpgﬁmﬂr¥h ni trogen
‘With stirring, and the charge was heated to 70C in a nitrogen atnosphere.
Then, an aqueous nononer sol ution conposed of 711.2 g of

met hoxypol yet hyl ene gl ycol nonomet h&®ryl ate (average 15 nunber of nol es of
et hyl ene oxi de added: 10), 188.8 g of met hacrylic acid, 225 g of water and

12.0 g of 35 cﬁﬂBt £HT ORI Qﬁ'e%e?&' gn@émﬂlo%ha'tﬁet Lapsies agent was added

dropwi se to the reaction vessel over
5. 2% aquem&“’sﬁﬂ afi 8 bEiPD oAmibRi GREPRE ST 4Py RAECBHMEY acopwi se over 5

hours: Af tdt cp@mfphealmlpfretsrteldt@@ppﬂgu@fedt hlaaﬁ e agugows sol ution of
annonlun1persulfate % mper at tained at 70C for 1

e
hour to dri've tHe™pd g&gFiza“ﬁon ?55%&?5#”? cgéﬁPgtlo% fol l oned by 25
neut r al iz at¢@reredepepifo@s Miitdn an3dded agueo e foakiniroageft sodi um hydr oxi de

to. give a-éﬁMﬂ¥1¥¥H& ézéoﬂﬁédﬁdahﬁ@kﬂ&tatE@é%é%g%n€0h§€f%éﬁn‘%% ght of 17,000
was obtalned in the” formof an_aqueous nedium sol ution conprising the

copol yner . IERahPE 8o e gl erg HrReWaE¢ T ctasiUed ngf 2FRBT codft yiér (3) and the
def oam ng aé;eemainum@dagéhﬁxamn{eas 4wa 09 fAhe shewegabel awt Each has a

st 557 ek ST A0 TR RO gLl S ) e oxide and prony!ene
"represéefts ethyl@h@ wixd st dmgepoion ¥ﬁ(ﬂiﬁpeﬁ9néﬁrd@dFﬁﬂ¢h ¢ a hydrogenat ed
beef ta'|CW%éMEn@eaH£§i€E¥%(HUM§%hBhHS éfbéﬂ&o%QaQ§§EQHeaé&ﬁﬁdeGOta' am ne
Value - 215£a ing at least one nitrogen atom within the molecule
and having an oxyethylene group or groups and an
oxyalkylene group or groups containing not less than 3
15 carbon atoms and further having an aliphatic
' hydfocarbon Structﬂre containing at least 5
consecutively bound carbon atoms, with the
polyoxyalkylene compound satisfying the relation 0.1 <
u/{u + v) < 0.55 where u is the total number of moles
20 of the oxyethylene dgroup added and v is the total
number of moles of the oxyalkylene group(s) containing
not less than 3 carbon atoms as added.
Those polyoxyalkylene compounds mentioned
herelnabove are suitable as the above-mentioned
25 ;polyoxyalkylene compound, and che or two or more_of
them may be used. Preferred forms of such .
pelyoxyalkylene compounds are those polyoxyalkylene
.compounds represented by the general formula (3} in
which the relation 0.1 < u/{u + v) < 0.55 is satisfied.
30 Those polyoxyalkylene compounds'which satisfy fhe
~relation 0.15 < u/(u + v) = 0.5 are further preferred.
By using such compounds, the effects of the present
invention can be produced to a fuller extent.
The cdntent of the polyoxyalkylene compound in

35 the cement admixture according to the present invention

urs and in parallel, 200 g of a



(Copol yner (3) ) Copolynmer of polyethylene glycol nono (3- geth | --3-w
but henyl ) ether (average nunber of noles of ethylene oxi d gHZ_OOgo) and
sodiumacrylate in a nass ratio of 10 85/15; weight average nol ecul ar
wei ght 35, 000 (Defoam ng agent (Defoam ng agent (Defoam ng agent

( Def oam n g,gnt_ 15 (Defoam ng agent (Defoam ng agent (rDef oam ng agent
. (Def oam n%o %?‘ﬁ’“ (Def oam ng agent 20 (Defoam ng agent PC( ﬂg?séoéﬁﬂ%g agent
(Def oam ng agent (Defoam ng agent 4) Cl12H25N(EO) 4(PO eH 5) Cl12H25N (EO) 6
(PO 12H 6) Cl12H25N(PO)6(EO 2H 7) RaN(EO) 2(PO) 6H 8) RaN(EO) 3(PO 6H 9)
RaN( EO) 4(PO 8H 10) RaN (EO) 6 (PO 4%2H 11) RaN(EQ) 8 (PO 16H 12)
RaN(PO 6(EO 2H 13) RaN (PO 6 (EO 1_sH 14) RaN (PO 6 (EO 1H 15) RaN
(PO 9 (EOQ; 3hhrdraBall 45Ok (EGh 45 FhenfongiRt @ctegpbrdret hod was the

sane as 25 nmentioned above The test results are summriﬁgjoi n Table 2 and

' Tabl e 3. ThE¥AP % &YaPRESadHhed @ ELEFPE R0 Al &DpD Ye nade
: Vreferri ng tmadabha 2ocandodabitear3 18 wel has3S0 35 ak5 vAugusio@00sy 5 10 15 20

mass of the cement admixture.
5 The cement admixture of the present invention,
which cemprises the above-mentioned polyoxyalkylene ' -
compound, can exhibit excellent defoaming performance
and, accordingly, can judiciously be.used in such
cement compositions as cement paste, mortar and
10 concrete. It will not allew the air content to
increase‘with the prolongation of the period of
kneading but can stably maintain the content of

entrained air.

15 BRIEY DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic illustration of the

principle of an air void analyzer {AVA) to be used in
measuring the spacing factor value and speéific surface
value. _

20 In the figure, 1 stands for a scale or balance
{buoyancy recorder}, 2 for a bowl, 3 for a bubble, 4
for a water phase, 5 for a viscous liquid phase, and 6

for a cement paste.

25 ' BEST MODE FOR CARRYING OUT THE INVENTION
The following examples illustrate the present
invention in further detail. They are, however, by no
means limitative of the scope of the present invention.
Unless otherwise indicatéd, Y2 means “3% by mass”.
30
Production Example 1
A glass reaction vessel equipped with a
thermometer, stirfer, dropping funnel, nitrogen inlet
tube and reflux condenser was charged with 339.6 g of

35 water, the reaction vessel inside atmosphere was
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substituted with nitrogen with stirring, and the charge
was heated to 80°C in a nitrogen atmosphere. Then, a
monomer—-comprising aqueous medium (503.5 g} composed of
333.6 g of methoxypolyethylene glycol monomethacrylate
{average number of moles of ethylene oxide added: 25),
66.4 g of methacrylic acid, 100 g of water and 3.5 g of
3—mercaptopropiohic acid as a chain transfer ageni was
added dropwise over 4 hours and, in parallel, an
aqueous scolution (46.g) comprising 4.6 g of ammonium
peroxodisulfate was added dropwise over 5 hours.
Thereafter, the temperature was further maintained at
80°C for 1 hour to drive the polymerizatioh reaction to

completion, whereby a copolymer (1) with a weight

average molecular weight of 23,800 was obtained in the

form of an aqueous medium solution comprising the
copolymer.

The structures of the defoaming agents used in
Examples 1 to 3 and Comparative Examples 1 and 2 are
shown below. Each has a basic structure resulting frcom
addition of ethylene oxide and propylene oxide to an
amine or alcohol. Here, EO represents ethylene oxide,
and PO propylene oxide. RaN is a hydrogenated beef
tallow amine residue containing 14-18 carbon atoms
(total amine ﬁalue = 215.9). RbO is a secondary
alcohol residue containing 12-14 carbon atoms.
{Defoaming ageptill C1sHasN (EO) 7 (PO) H
(Defoaming agent 2} Cj.HpsN(EO);(PO)-H
(Defoaming agent 3) RaN(EQ),(PO).H
(Comparative defoaming agent 1} CgHyi70(PO) 20 (EO):H
(Comparative defoaming agent 2} RbO(EO}s(PO)sH

Examples 1 to 3 and Comparative Examples 1 and 2
<Concrete test> .
In the concrete test, the aqueous solution of

copolymer (1} as obtained in Production Example 1 was

xam N
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adjusted to pH 7 with an aqueous solution of sodium

hydrox1de with a concentratlon of 30%, and further

adjusted to a solid ceoncentration of 40%.by dilution
with deionized water.

5 Ordiﬁary portland'cemént (product of 'Taiheivo
Cement Corp.; specific grévity 3.16) was used as cement,
land sand (specific gravity 2.62) origihéted in the Oi
river systeﬁ as fine'aggregate,‘cruShed stone (specific

gravity 2.58) briginating-in Ome as éoafse aggreqgate,
16 and Yokosuka City water as water. According to either
of the two formulations given below, the respéctive
materials were weighed to give a mixing volume of 40 L
and kneaded together using a tilting mixer (product of
Koyo Kikai Sangyo; KYC Baby Mixer). The number of
15 revolutions of the mixer was fixed at 20 revolutions

per minute (rpm).

LFormulation 1> .

Unit cement content: 360.0 kg/m’
20 Unit water content:- 144.0 kg/m’
Unit fine aggregate content: 767.1 kg/m? |
Unit coarse aggregate content: 1043.1 kg/m’
Water/Cemenit ratio: 40%
'Fine aggregéte ratio: 42%
- S ‘

<Formulat10n 2>

Unit cement content: 350.0 kg/m

Unit water content: 161.0 kg/m’

Unit fine aggregate content: 877.1 kg/m’
30 Unit coarse aggregate content: 899.0 kg/m’

Water/Cement ratio: 46%

Fine aggregate ratio: 49%

<Method of kneading>
35 (1) The mixer was charged with the fine aggregate -
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alone and, after 30 seconds of dry mixing, the rotation

T was stopped;

(2) Cement was added, and dry mixing was carried out
for .further 30 seconds. '
{3} The rotation was stopped, water {925% of the
specified total amount of water) comprising the water
reducing agent and defoaming agent was added, and
kneading was further carried out for 90 seconds.
{4} The rqtatién was adain stopped, the coarse
aggregate was added, water (5% of the specified total
amount of water) comprising the AE agent was added, and
kneading was carried out for 150 seconds.
{5) A portion of the resulting concrete was taken out
of the mixer for slump and air content measurements
The slump measurement was carried out accordlng to the |
Japanese Industrial Standard JIS A 1101, and the air
content measurement according to the Japanese
Industrial Standard JIS A 1128. The slump value at
this point of time was recorded as S1, and the air
content as Al. _
{6} That portion of the concrete used for slump and
ailr content measurements was returned to the mixer and,
after 5 minutes of further kneading, the slump and air
content were againrmeasufed. The slump value at this
point of'time‘was recorded as 32, and-the air content
as AZ. '
(7) The portion of the concrete used for the
measurements was again returned to the mixer, and
kneading was conducted for 5 minutes. The concrete
obtained was measured for slump and air content. The
slump value at this point of time was recorded as S3,
and the air content as A3.

The results of this concrete test are summarized
in Table 1.

7 J
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Remarks are made referring to Table 1.

The AE

is an AE agent produced

{(trademark)

agent “Micro-Air”
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. by Master Builders. The addition level (% by mass/C)
is in percent by mass relative to cement solids. The
air content (%) is in percent by volume in the concrete

composition.

Production Example 2
A glass reaction vessel equipped with a

thermometer, stirrer, dropping funnel, nitrogen intet
tube and reflux condenser was charged with 661.5 g bf

10 water, the reaction vessel 1nside atmosphere was
substituted with nitrogen with stirring, and the charge
was heated to 70°C in a nitrogen atmosphere. Then, an
agueous monomer solution composed of 711.2 g of
methoxypolyethylene glyccl monomethacrylate (average

15 number of moles of ethylene oxide added: 10}, 188.8 g
of methacrylic acid, 225 g of water and 12.0 g of 3-
mercaptopropionic acid as a chain transfer agent was
added dropwise to the reaction vessel over 4 hours and,
in parallél, 200 g of a 5.2% aqueocus solution of

20 ammonium persulfate was added dropwise over 5 hours.
After completion of the dropping of the 5.2% aqueous
solution of ammonium persulfate, the Temperature was
further maintained at 70°C for 1'h0ur to drive the
polymefization reaction to completion, followed by

25 neutralization to pH 7.0 with a 30% aqueous solution of
sodium hydroxide to givé a copolymer (2) with a weight
average molecular weight of 17,000 was obtained in the
form of an aqueous medium solution comprising the
copolymer.

30 7
Examples 4 to 19

The structures of the copolymer (3} and the

defoaming agents used in Examples 4 to 19 are shown
below. Each has a basic structure resulting from

35 addition of ethylene oxide and propylene oxide to an
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amine. Here, EO represents ethylene oxide, and PO
propylene oxide. RaN is a hydrodenated beef tallow
amine residue containing 14 to 18 carbon atoms {total

aﬁine value = 215.9)..

(Copolymer (3)}
Copolymer of polyethylene glycol mono {3-methyl-3-
buthenyl) ether ({average number of moles of ethylene
oxide added: 50} and sodium acrylate in‘a mass ratio- of
10 85/15%; weight average molecular weight 35,000
(Defoaming agent 4) C12HasM (EQ) 4 (PO) gH
{Defoaming agent 5} CizHasN(EOQ}s(PO),H
(Defoamihg agent 6} Ci;2HasN (PO} {EQ)H
(Defoaming agent 7) RaN(EO};{PO)¢H’
15 © (Defoaming agent 8) RalN({EO)3;{PO)}¢H
(Defoaming agent 9) RaN{(EO),(PO}eH
(Defoaming agent 10} RaN(EOQ)}s{PO}.H
(Defoaming agent 11) RaN{EQ}g (PO).cH
(Defoaming agent 12} RaN(PQ)s{EO)H
20 {Defoaming agent 13} RaN{PO)s(EO)1jH
{Defoaming agent 14} RaN(PO)s{(EQ):H
{Defoaming agent 15} RaN(PO)s{EO)sH
{(Defoaming agent 16} RaN{PQ0)iz (EOQ)4H
The concrete test method was the same as
25 mentioned above.
. The test results are summarized in Table 2 and
Table 3. The same remarks as made referring to Table 1

may be made.reférring to Table 2 and Table 3 as well.

30
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copol ymer (1) the pH was adj usted wi th an aqueous 5 sodi um hydr oxi de
solution and, further, the solids content was adjusted to Q95

dei oni zed water. Each aqueous sol ution obtained was first observed for
appearance at roomtenperature, then allowed to stand in a constant

t enper at u¥v§03/ m _mai nt ai ned at 43C and, 10 after | day and after 6 nonths,
observed r ?ezar ance. In the case of Conparative dé’FJHH'?Wd égents (D
and (2), a speC|f|ed anount of each was added to an aqueous sol ution
prepared by adjusting the aqueous solution of copolyner (1) to pH 7 with
sodi um hydroxi de. 15 The solids cont&ht was adjusted to 40% with dei oni zed
wat er, and the resulting agueous sol ution was subjected to the sane
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<Test for the compatibility with the admixture>
A specified -amount of each of the defoaming -
agents {1} to (3) was added to an aqueoﬁs solution of
copolymer (1), the pH was adjusted with an agqueous
5 sodium hydroxide solution and, furthgr, the solids
content was adjusted to 40% with deioniZed water. Each
aqueous solution obtained was first observed fér
appearance at room temperature, then allowed to stand
- in a constant temperature room maintained at 43°C and,
10 after 1 day and after 6 months, observed for appearance.
In the case of Comparative defoaming agents (1)
and (2), a specified amount of each was added to an
aqueous solution prepared by adjusting the aqueous
solution of copolymer (1} to pH 7 with sodium hydroxide.
15 The solids content was adjusted to 40% with deionized
water, and the resulting aqueous solution was subjected
to the same obéervation procedire as mentioned above.
The results are summarized in Table 4.
(Criteria for appearance evaluation)
20 ©: Uniform and transparent
A Turbid

X: Layer separation

25
30
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Remarks are made referring to Table 4 in the followi ng. ASAUgHs%4085 '
def oai ai ng agent structure, RaN is a hydrogenated beef tallow am ne
residue containing 14 to 18 carbon atons (total am ne value = 215.9), and
~ RbOis a secondary al cohol residue containing 12 to 14 carbon atonms. The
sol i ds coWPLA P is the content, in percent by nmass,PIfPHYEColids in

t he agueous solution. 10 Production Exanple 3 A glass reaction vessel

equi pped with a thernoneter, stirrer, dropping funnel, nitrogen inlet

tube and reflux condenser was charget® with 1242.1 g of water, the reaction |

vessel inside atnosphere was 15 substituted with nitrogen with stirring,
and the chayge . was heated to 80C in a nitrogen atnosphere- Then, an
aqueous- nononer solution (738.1 conposed of 404.2 g of

1- but oxypol yet hyl ene jgt y noheghaciyl §te (average nunber of. noles of
ethyl ene oxi de addedj 2 33." ? of ' fret hacrylic acid, 293.6 g of water
and 4.5 g of 3-nercd i®h! £'dcid ds|a chain transfer agent was added
dropwi se over 4 hour ifn pafalfl el ahm aqueous solution (220.9)
conprisilng 5.1 g of 4 i Ee ojodisulfat e was added dropwi se over 5
hours. 25 Thereafter | thé« gnperatdre has|further maintained at 80C for 1
hour to drive the polfyrfetiszg4i@[@@gattfj onjto conpletion, whereby an
aqueous solution conyrisErg |a | copql yner d-4) wi th a weight average
mol ecul ar wei ght of 4& 100-pas-—-pbiat-ned— 30 Exanple 20 and Conparative
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35 to the fornmulation 2 given above, a concrete 15 August,ﬁpOS V[)03/066542
PCT/ JP03/ 01093 72 conposition was produced in a mxi ng vol RHQYPt 2951 and

subj ected to slunp value and air content neasurenents. A tilting m xer
(product of Koyo Kikai Sangyo; KYC Baby M xer) was used in kneading the
concrete, and the slunp 5 value and air content were neasured according to
t he Japan¥@&396sdistri al Standards (JI'S A 1101 and JI S RCTURSBER093The nunber
of revolutions of the mxer was fixed at 20 rpm. 10 <Met hod of kneading in
the concrete test> (1) The m xer was charged with the fine aggregate

alone, and dry m xing was carried outl for 30 seconds. (2) The rotation was
st opped, cenent was then added, and dry m xing was carried out for further

30 seconds. 15 (j gala;ﬁn;e oLl ALLON uBs, o1, gggﬁ%g,ra\g@%ea £QMd Sing the

di spersi ng agent (aqueous sol ution 0O or copolyner (4);

copol yner conicentrat i ér @OB5@B%yd%ﬁ§@PJEMé§eaHd@@“ﬂaﬁﬂfkngaﬁlng was carried

nd kneadi carried out f 50 seconds. (5) The
ehtr €tﬁgﬁsgg8g?§Tﬂ¥3n%éﬁﬂ€§ atgiﬁa Pdit of tine were
recorded askithe sshuspcondsrye adndhalr residentconVa)ini fgby2 vioh ue) at 5
mnutes 25 ghter thgs StRL 9815&‘% x{\%nt( Gk ALL efn Comhlon of the
neasurenents the concrete used nmeasurements was returned to the
m xer, and-Kh@sdicayt s wseri &d 69? aghids fior thenpAUERYS (7)) The slunp
val ue and aidi3qrhent were neasured, 30 and the values at that point of
time were recorded as the slunp value and air content (V2) (% by vol une)
at 10 minutes after the start of kneading. (8) The concrete used for the
measur @fentBrovs tagai Pxampdteudned to the m xer, and kneadi ng was further 35

conducted for 5 Hi pui&s.reh2tAUQUSES2005 &M}éﬁ@hO@@@ﬁZaPCT/JPOSI01093 73

thermometer, stirrer, dropping funnel, nitrogen inlet

out for 90 ﬁ@@%%@rogél@teﬁh%e%@t aki 08w \asiadaleR i gheppst aidijgcoar se 20

tube and reflux condenser was charged with 1242.1 g of
water, the reaction vessel inside atmosphere was

15 éubstituted with nitrogen with sfirring, and the charge
was heated to 80°C in a nitrogen atmosphere. Then, an
agqueous monomer solution (738.1 g) composed of 404.2 g .
of 1-butoxypolvethylene glycol moncomethacrylate
{average number of moles of ethylene oxide added: 75},

20 35.8 g of methacrvlic acid, 293.6 g of water and 4.5 g
of 3-mercaptopropionic acid as a chain transfer agent
was added dropwise over 4 hours and, in parallel, an
aqueous solution (220 g) comprising 5.1 g of ammonium
peroxodisulfate was added dropwise over 5 hours.

25 Theréafter, the temperature was further maintained at
80°C for 1 hour to drive the polymerization reactibn to
completion, whereby an aqerus-solution comprising a
copolymer {4) with a weight average nmolecular weight of
41,100 was obtained.

30
Example 20 and Comparative Example: 3
<Concrete fest>

The same cement, fine aggregate ahd coarse
aggregate as mentioned hereinabove were used. According

35 to the formulation 2 given above, a concrete



(9) The slunp value and air content were neasured, and .the values at that

point of time were recorded as the slunp value and air co %‘fﬂ“stw (% by
volune) at 15 mnutes after the start of kneading. 5 The increases in air
content were calculated according to the fornula given below The results
are shown in Table 5. Increase in air content (% by volune) in the period
of 5 to WO%NRes after the start of kneading = [Ai r POORSMH®Et (V3) (%
by volune) at 15 minutes after the start of kneading] - [Air content (VI)
(% by volunme) at 5 mnutes after the start of kneading) Increase in air
content (% by volune) in the period”f 5 to 10 mnutes after the start of
kneading = [Air 15 content .(V2) (% by volune) at 10 mnutes after the

Shar o neadngl. ion L4 Cr%ranl% b &Y G VBLURE) o Blag 3, Ul s aft er

the start of knea Pt he et ermnatio spacil ng actor val ue and
specific smlﬁ)a@ét@él tre s gGlegated fFidge oo <8 LrfieeFur 2 igr-ger i n size

was removedx ftrlthaemm&cr@ix%d%eﬁpgﬁlﬁdﬁn E@tka5 ghAyyes wfd efapiyhe start of
kneadi ng, lé{L‘%rl nge was . pac rtar free of said

t he
aggregate M S ahe i e et bt g e thar P d s WikPng. Danck
Bet on T6kmdel&eDBf[dAnIr Moirdk 2% Anat yrersurkie akceedény hew e abi l ity

eval uat | ons,yate ade., based ofahhe, hanges o 716¢! atavergypam c modul us of

el asticity a obt ai ne y carrying out test cy¢ according to ASTM C
666, net hod &80 rapite MrERsngtafevoBE ieREWPARGER® ettt )WaPhese results are
shown in Taflx@aSat350 lepAugust 2005 WO 031066542 74 5 10 15 Table 5
PCT/ JP03101093 Exanpl e 20Conpar ati ve Exanple 3
Di sper sant Copol yrer (4) Copol yner (1.) Dispersant addition |evel 0.160.16 .

10 <Method of kneading in the concrete test>

(1) The mixer was charged with the fine aggregate
alone, and dry mixing was carried out for 30 seconds.
{2) The rotation was stopped, cement was then added,
and dry mixing was carried ocut for further 30 seconds.
i5 {3) The rotation was stopped, water comprising the
- dispersing agent {adqueous solution of copolymer (1) or
copolymer {4} ; copolymer concentration 0.35% by mass)
was added, and kneading was carried out for 20 seconds.
{4) .The rotation was again stopped, the coarse
20 aggregate was added, and kneading was carried out for
150 seconds. '
{5} The slump and air content were measured. The
values at that point of time were fecqrded as the slump
value and air content (V) (% by voiume} at -5 minutes
25 after the start of kneading.
{6) After completion-of the measurements, the
concrete used for the measurements was returned to the
mixer, and kneading was carried out again for 5 minutes.
{7} The slump value and air content were measured,
30 and the values at that point of time were recorded as
the slump value and air content (Vy} (% by volume) at
10 minutes after the start of kneading. _
(8) The concrete used for the measurements was again
returned to the mixer, and kneading was further

'35 conducted for 5 minutes.



After 5 mn.2020.5 Slunp ( After 10 mn.6.58.5 ) cmAfter 15 mn, 5
After 5 min. (V3)7.56.6 Air content me% After 10 min. (\ﬁﬂ%“%t%ooﬁ ( vo
After 15 min. (V3)5.16.3 u V2 V, (volume %-0.7-0:1 Air content

i ncreaseV3--VI (volunme % 2.4-0.3 Spacing factor value (m) 0.2330.358 at 5
mnutes after start of kneading Specific surface area value (nmm 22.917.1 at
5 mnutesVH P58t art of kneading Freeze-thaw durabi | i tRCH B8PS0 Remar ks
are made referring to Table 5. The 20 dispersant dosage is the anount of
the dispersant (copolynmer (1) or copolyner (4)) added as expressed in
terms of percentage by mass relative’to 100% by mass of cenent. As for the
air content increases, V2 - V1 (% by volune) is the increase (% by vol une)

n gl contqgh 10 E8 LNGupeniad ohad o dOhULeseal el Start of

kneadi ng, and V3 - z volume) is the increase (% g volume) in air
content in Bhe Pt iGdueF 5ttERas Poﬁﬂ“ﬁut?ésth"f‘? éffertehée&’éfitg
can be seentheomd@blaibe hhdlaslre\dod@ahtt m*a;) (30bYheotapel yawer (4) used

accordi ng tgﬁt he ‘E es%?rt g}\/ens:ttlao Wi }m naI low the air content to
i ncrease even UpBh-Toiti-filied krieddi n§ of "the 'Cbncrete . conposition and
gives a snaller silrjacumgréa@ei)rlwallmecaetecbnmee(¢awcuhath@ product for
Conparison’agggfﬁﬁﬁésto the formula given below. The results are
shown in Table 5.
Increase in air content (% by volume} in the period of
5 Lo 15 minutes after the start of kneading = [Air
10 content ({Vs) f% by volume) at 15 minuteé after the
start of kneadingl - [Air content (Vi) (% by volume} at
5 minutes after the start of kneading]
Increase in air content (% by volume) in the period of
5 to 10 minutes after the start of kneading = [Air
15 content {V;) {% by voluﬁe) at 10 minutes after the
start of kneading]! — [Air content (Vi} (% by volume) at
5 minutes after the start of kneading.
For the determination of spacing factor value and
specific surface value, an aggregate fraction 6 mm or
20 larger in size was removed from the concrete
composition at 5 minutes after the start of kneading, a
syringe was packed with 20 cm® of the mortar free of
said aggregate fraction, and the measurements were
carried out using Danék Beton Teknik’s DBT Air Void
25 Analyzer.
The frecze-thaw durability evaluations were made
based on the changes in relative dynamic modulus of
elasticity as obtained.by carrying out 300 test cycles
according to ASTM C 666, method A {rapid freezing and
30 thawing in water).

These results are shown in Table 5.

35

ofSkneading. As



35 superior in freeze-thaw durability. 15 August 2005 WO 03/ 066542

PCT/ JP03/ 01093 75 Exanpl es 21. to 25 and Conparative ExanpPUgusii®0@at er
reduci ng agents used in Exanples 21 to 25 are shown bel ow. 5 (Copolyner
(5)) Copol ynmer of polyethylene glycol nono (3--nethyl--3-- buthenyl) ether
(average nunmber of noles of ethylene oxide added: 50) and di sodi um-nal eate
in a massOAPPHY0 of .87.7/12.3; weight average nol ecHEAPERAEHE 26, 300.
(Copol yner (6)) Copol yner of polyethylene glycol nononethallyl ether
(average nunber of noles of ethylenggoxide added: 75) 15 and sodi um
acrylate in a mass ratio of 87/13; weight average nol ecul ar wei ght 29, 200.
(Copol yner (7)) Copol yner of polyethyl ene glycol nononethallyl ether 20
(average ndabée df nol es of ethyl ene oxide added: 75) and disodi um nal eat e
in a mass_rptH-e—e—94+—3+-8—F—wetrghtraveraue potecutar—nei 31, 006.
(Admixture {1)) The admixture (1) i sl &xsmels ¢f Koomparatiye BRRRAEGer 25 (2)
mentioned. pbove, 't heigepsltymer (8) hhwbobapohl mer CopplinertBnt i gned bel ow, and
t he pol yoxyptkytene to md infhegdToywng m ratifo: Copol yner
(2):p23‘>’é) bz rmZQ 'S‘B%rﬁ‘?‘qrg{%&' b J1) byefra':s 8O- chpQﬂé]g"e 9) : 15%pbyyrrass
Pol yoxyal ky| ene conpound |( 1Mteri59by| mas80Pr oduct i o0xaml e [8 - A gl ass
react or equl ppedSireh a tltherdpastel . | 35g%ti rfer, drgmgpi ng fgnnel, nitrogen

inlet tube hnd, 5™August—2665—WOH3 1066 CTHIPOBIQI093~ 794 refl ux
condenser whs_charged wi tlh Wlﬁm{?'n vwatdr  fhe re i-ndi de at nosphere

was substitfited with nitrjosfens mis. W) $ti r?j5n§, and th6.ﬁchaf,ge was heated to
75C.in a nftroffesnnios €10 &y an ggueolis nonogey sol utfion 5 conposed
of 633.} g pf nbehexipol yeﬁ?y—l—eeef%t)—yeol gaucoys ™ :

. | After 15 min. (V,)

5.1 6.3

. . X Vz"‘V] (Volume %) _0.7 "‘0-1

Air c0f|tent increase VoV, (volurne %) 24 03
Spacing fac:tor.vaiue' {mm) 0_233 0.358

at 5 minutes after start of kneading

15 . '
Specific suiface area value (mm D 299 171
at § minutes after start of kneading :

Freeze~thaw durability test 100 , 80

Remarks are made referring to Table 5. The
20 dispersant dosage is the amount of the dispersant
(copolymer (1) or copolymer (4))} added as expressed in
terms of percentage by mass relative to 100% by mass of
cement. As for the air content increases, V, — Vi (% by
volume) 1is the increase (% by volume) in air content in
25 the period of 5 to 10 minutes after the start of
. kneading;, aﬁd Vi - V, (% by volume) is the incfease (%
by volumé} in air content in the period of 5 to 15
minutes after the start of kneading.
_ ' As can be seen from Table 5, it is evident that
30 the copolymer {4) used according to the present
invention will not allow the air content to increase
even upon continued xneading of the concrete
. composition and gives a smaller sﬁacing factor value as
compared with the product for comparison, hence is

35 superior in freeze-thaw durability.



nononet hacryl ate (average nunber of noles of ethylene OX|1g ;ﬂ
167.2 g of nethacrylic acid, 9.2 g of 3-mercaptopropionic QHS 85165 5

of water was added dropw se over 5 hours and, in parallel, 84.0 g of a 10.
11. 1% aqueous sol ution of amoni um persul fate was added dr opvvi se over 6

hour s. g/?' ooap etion of the dropw se addition of tt}%wj}o{%ﬁqueous

sol ution ammoni um persul fate, the tenperature was f mai nt ai ned
at 75C for 1 hour to drive the 15 polynerization reaction to conpletion,
and the reaction mxture was neutralized to pH 7.0 wth a 30% aqueous

sol ution of sodi um hydroxide to gi ve'3 copolynmer (8) wth a weight average
nol ecul ar wei ght of 15,000 in the formof an aqueous nedi um sol ution
conprising the 20 copol ymer. Production Exanpl e 9 (Method of producing

Vr;otn(r)]ngrzglzﬁ)é%%l tggaEéng?corpcplyrr%%6%ﬁ % is reaction vessel equipped.

condenser was chdhgedapet hr 00 iggohgant poksast hytl Erneinplae- 2t hyd ene oxi de
adduct (conpound. SesH! Ling,fromaddition of 3 noles, on average, of

et hyl ene_oxide to the active hydrogen atons of 30 poI yethyl enel mine with Mv
600), 0.223 g of net hoqw none and 18.45 g of acetic acid, and the

t enper at ur e (#&sol yiRirnt 8y ped at 90 to 95C for 30 m nutes. Then whi-l'e the

tenperature. mai_nt ai he t 90, L0 95C. ;47,359 I yci dyl nethacryl ate
was added df A Wise t S%tﬁej‘j%‘?a:t ryglaéh gy%lssné "% me % %nut es. Thereafter,
t he WO 03/ oﬁmm PETL Y PO ERGS nimhper af moelaﬁas»fn’athyhem@d at 90 to 95C

for 1 hour é%@hetﬁﬁﬁgdlOW@YQQuithégauﬁnﬂaﬁ%Qe 19,Qfm§@gefa§ﬂ9 78.6 g of
nmet hacrylic acid Were added to adjust the pH

pol yet i en®f i he”denyF el HG cPé’eé&&ﬁc‘E‘oﬁ%‘%‘}]\?éfdwglﬁﬁﬁo%@ﬁ?‘i) was t hus
synt hesi zed Production Exanple 10 A glass reactor equipped with a

therrmrreter la);n ,(&ﬂoppi ng funnel, nitrogen inlet tube and 3-0 refl ux
condenser vvas ch h 1100 g of vvater the reactor inside atnosphere
was substi tﬁ?r@dlmetrhoﬁl p@bg@&hymﬂehgéwi:@lmglom@rmatlh@lch*abg@ was heated to

70Cin a (average number of moles of ethylene oxide added: 75)
15 and sodium acrylate in a mass ratio of 87/13; weight

average molecular weight 29,200.

{Copolyner {7})
Copolymer of polyethylene glycol monomethallyl ether
20  (average number of moles of ethylene oxide added: 75)
and disodium maleate in a mass ratio of 91.3/8.7;
weight average molecular weight 31,000. '
{(Admixture (1})
The admixture (1) is a mixture of the copolymer
25 (2) mentioned above, the copolymer (éf and copolymer
O (9) mentiéhed below, and’ the polyoxyalkylene compound
{1) in the following mixing ratid:
Cdpblymer {2): 23% by mass
Copolymer (8): 47% by mass
30 ‘Copolymer (9): 15% by mass
Polyoxyalkylene compound (1): 15% by mass

Production Example 8
A glass reactor equipped with a thermometer,

35 stirrer, dropping funnel, nitrogen_inlet tube and.

alr inlet tube and reflux



ni trogen at nosphere. Then, an aqueous nononer solution coppsed 286. 3
g of net hoxypol yet hyl ene gl ycol 15 nononet hacryl ate (averaﬁ@%ﬁﬂﬂéﬁoéﬁ

nol es of ethylene oxide added: 4), 192.2 g of nmethacrylic acid, 192.9 g

of water and 65.6 g of 3-nercaptopropionic acid as chain transfer agent,
and 1,01 pol yet hyl enei m ne- et hyl ene oxi de ad nomer (1) 20

) t he t
synt hesi i‘gg()%“ﬁ?oducti on Exanple 9 were added dropw sé’%lésﬂéﬁ?og?/er 4 hours

and, in parallel, 352 g of a 14.8% aqueous sol ution of amoni um persul fate
was added dropwi se over 5 hours. After conpletion of the dropw se
addition of the 14.8% aqueous solution of 25 anmoni um persul fate, the
tenperature was further maintained at 70C for 1 hour to drive the

pol yner i zat +on Wxeachi@nsd © wonphatyen,wiol Isowed Byonewstad,i zaki on to pH 7.0

with a 30% agueous.sol ution of ., sodi um hydr.axi de,. whjch gave a copol yner
(9) with a %@Fgﬁ?ség%r GO ROCEE U AT S\A‘/}ei?sgtrﬁ)%ugfdgf"bb]ﬁ?%ﬁoﬁgnf ormof an
aqueous nediih seliurion conpribsi nhatde wopdiegred. tTha5>pol yroxyal kyl ene

compound (1); %, 2,CQPROMNd rd eS¥hLd N LOM-AHLI Lo R0 <319RESS, On average,
of ethylene oxi'de to the active h¥dr ogen atom_of 35 pol yethyl eneimne of a
pol yet hyi en€dRASRE- pbI G2t hy1erd NWO-0R1 0B6Es 7d epgi aéY%fdﬁuct (Mv. 1800).
PCTI JPO3/ Ohgﬁﬁ)uéwﬁét:a?l&@@t(%d\éﬁabér St st \ﬂ@g@spbegaﬂeﬁld@% addi ng t he
cement 5 admi xtur f ep ent Lnvention .qhtain Ln,t

above- nent i SHed 6F§8§Ct%o’n leéggép eo%rm%accr Tt 2S48 %(?%Jrﬁ%ffor conpari son,
and t he fl ovnealcaptandomionigpricdnt angér e nfasucddwathe wat exddgids used and

the nortargfofaubabi,0p ¥&(&K,;.as ahal | oys>ak9Q19 @l dajhefyp 10 ordinary
Portland Cenent, 4300 g of fine aggregate - (land_sand originated in the O

river systeh)-1%8418085 I L1uieoS O oFTAI M HY RfsudéAtht “atdiddefe of the
present i n¥eiWiee 6tethe leemment abdid iceaplleticanpartiison, -and 36 g of

wat er conprising_an_AE. agent Nast er, Bui |l ders' duct trademarked
"McroAir" c\%\%sf) u_é?gdf‘dgf\gr ar’ ggfe ?r%t%%cﬁq orutsarsoéggg(é}r?e%gr ed by dry m xing
cenent for @@ordamondssukiaig.a ther tarpredadarse taen furkheti fi ed anount

maintained at 75°C for 1 hour to drive the

15 polymerization reaction to cbmpletion, and the reaction
mixture was neufralized to pH 7.0 with a 30% aqueous
solution of sodium hydroxide to give a copolymer (8)
with a weight average molecular weight of 15,000 in the
form of an aquecus medium solution comprising the

20 copolymer.

Production Example 9 (Method of producing monomer {1}
. for preparing copolymer (9})
A glass reaétion vessel equipped with a

25 thermometer, stirrer, droppihg funnel, air inlet tube
and reflux condenser was cﬁarged with 600 g of a
polyethyleneimine~ethylene oxide adduct (compound
resulting from addition of 3 moles, on average, of
ethylene oxide to the active hydrogen atoms of

30 polyethyleneimine with Mw 600}, 0.123 g of methoquinone
and 18.45 g of acetic acid, and the temperature was
maintained at 90 to 95°C for 30 minutes. Then, while
the temperature was maintained at S0 to 95°C, 47.35.g
of gfycidyl methacrylate was added dropwise to the

35 reaction vessel over 60 minutes. Thereafter, the



20 of the cenent adm xture was wei ghed and diluted with t | ution
was added, and the m xture was kneaded for 30 seconds t‘(’)‘@é% p@éﬂe
paste. The rotat i on of the m xer was once stopped, the specified anounts
of the fine aggregate and AE agent containing 25 water were added to the
kneadi ng vessel _%i n 90 seconds). The mixture was further kneaded for 2

m nutes t N> . cement conposition. The cenent congé3FP¥HCrort ar)
obt ai ned was subjected to the following nortar flow test. 30 An iron-nmade
hol | ow cone (hereinafter referred to as "slunp cone") having a upper end
inside diameter of 5 cm a |lower ent inside diameter of 10 cm and a hei ght
of 15 cm and placed on a horizontal table was filled wth the cenent

conposi ti Ont&@pému%lmsmﬁ%tlmq 9t 38 {4 'ds;o%g 88 usggyas,d hat for
concrete slunp testin ust 2005 WD 031066542 PCTIJP03101093 79

descri bed i B¢ §°Neffgltoﬁ efdr 2PPt f el &f wiRFe€oABY dRsCgbntly lifted
hor i zont al | ¥f anehhalchgnict g drRjeae aduamt@ra@iﬂ;tmtnerpmwm.ar of the

nortar that a e d on. t he le were d e average value 5
of them was rep&’retstela lenermer%‘ ?eflleoevx\l/%? ueécyul:% dgE %gr this value is,

t he bett%r mWeOf@hrspiéﬂswmwh'—yﬁ isynth¥hézadr content was determ ned using a
nortar air neter. The flow value and air content neasured on this occasion
were recorded as the flow value and air '10 content after 5 m nutes of
kneadi ng. AFTXFUGHETS FHHRAE ¢ and air content measurements after 5

m nut es of kneadlmglaksk\ermﬁoar eqﬁeﬂpé@rwithEa mhasuoeceat,s was returned to

t he kneadi n srel FFo\Iﬁg Vﬁ%nl%é fHEEpgﬁ? rpﬂerluttggeogngneadl ng.

Thereafter, ue and’alr re nmeasured by the
above- n¥ht i m%hlwnéassw vass ohaggeFheifh M%Im@fawatea4 rthont ent

measur ed 0nrémtsoroqaasa@naaeﬁf@hre%omggds@@stlidm;e‘ijl QWeMahiersqch ai r cont ent
after 15 m nutes aof kneadi The fl ow val l1 and. ai rv\ﬁ)gntent data for each

20 cenent adhiktifrdTaPe: sHtwkeh Chapre ®es 55 38 WO 931M6B542

nitrogen atmosphere. Then, an agueous monomer solution
composed of 1286.3 g of methoxypolyethylene glycol

15 monomethacrylate (average number of moles of'ethylene
oxXide added: 4}, 192.2 g of methacrylic acid, 192.9 g
of water and 65.6 g of 3-mercaptopropionic acid as
chain transfer agent, and 1,013 g of the
polyethyleneimine—-ethylene oxide adduct monomer {1)

20 synthesized in Production Example 9 were added dropwise
each over 4 hours and, in parallel, 352 g of a 14.8%
aqueous solution of ammonium persulfate was added
dropwise over .5 hours. After completion of the
dropwise addition of the 14.8% aqueous solution of

25  ammonium pefsulfate, the temperature was further

7 maintained at 70°C for 1 hour to drlve the
polymerlzatlon reaction to completlon, followed by
neutralization to pH 7.0 with a 30% aqueous solution of
sodium.hydroxide, which gave a copolymer (9} with a

30 welght average molecular weight of 9}000 in the form of
an aqueous medium solution comprising the copolymer.
The polyoxyalkylene compound (1} is a compound
resulting from addition of 3 moles, on average, of
ethylene oxide to the active hydrogen atom of

35 polyethyleneimine of a polyethyleneimine-polyethylene
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oxide adduct {Mw: 1800).

<Mo;tar test>

’ Mortar samples were prepared by adding the cement
admixture of the present invention obtained in the
above-mentioned production example or the cement
admixtﬁre for comparison, and the flow value and air
content were measured. The materials used and the

mortar formulation were as follows: 1590 g of Taiheiyo

_0rdinaryAPort1and Cement, 4300 g of fine aggregate

{land sand originated in the Oi river system), 684.3 g

of Qater containing the cement additive of the present

invention or the cement additive for comparison, ‘and 36
g of water comprising an AE agent {a Master Builders’

product trademarked “MicroAir” was used).

<Mortar test method>

Mortar was prepared by dry mixing cement for 30
seconds using a mortar mixer, then a specified amount-
of the cement admixtu£e was weighed and diluted with
water, the dilution was added, and the mixture was
kneaded for 30 seconds to give a cement paste. The
rotation of the mixer was once stdpped, the specified
amounts of the fine aggregate and AE agent-containing
Water were added to the kneading vessel {in 90 seconds).

The mixture was further kneaded for 2 minutes to give a

.cement composition. The cement composition {(mortar)

‘obtained was subjected to the following mortar flow

tESt'.

An iron-made hollow cone (hereinafter referred to
as “slump cone”) having a upper end inside diameter of
5 cm, a lower end inside diameter of 10 cm and a height

of 15 cm and placed on a horizontal table was filled

with the cement composition to the brim. The method of

filling as used was that for concrete slump testing

®cuCl E
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described in JIS A 1101. The mortar-filled slump cone
'was gently lifted horizontally and, then, the major
diameter and minor diameter of the mortar that had

- spread on the table were measured and the average value

5 of them was reported as the mortar flow value. The

higher this value is, the better the dispersibiiity is.
The air content was determined using a mortar air meter.
The flow value and air content measured on this
occasion were recorded as the flow value and air

‘10 content after 5 minutes of kneadihg.

After the flow value and air content measurements
after 5 minutes of kneading, the mortar used for the
measurements was returned to the kneading vessel,
followed by further 10 minutes of kneading. Thereafter,

15 the flow value and air content were measured by the
above-mentioned methods of testing. The flow valﬁe and
air content measured on this occasion were recorded as
the flow value and air content after 15 minutes of
kneading. The flow wvalue and air content data for each

20 cement admixture are shown in Table 6.

25

30

'35
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Cement Corp.; specific gravity 3.16) was used as cenent, asa tain
sand (specific gravity 2.62) as fine 10 aggregate, crushec] ”@H%t%bgecifi C
gravity 2.65) originating in Ore as coarse aggregate, and Yokosuka City
wat er as water. According to the fornulations given below, the respective
material s_were weighed to give a mxing volune of 40 L and kneaded ,

t oget her W&”ﬁ’a“ﬁl atilting mxer (product of Koyo Ki ngngqqu{?? KYC Baby
M xer). The nunber of revolutions of the mxer was fixed at 20 rpm_
<Formul ation 3> 20 Unit cenent cont ent: 350.0 kg/m8 Unit water content:
161.0 kg/nB Unit fine aggregate content: 938.0 kg/nm8 Unit coarse aggregate
content: 862.7 kg/r3 Water/Cenent ratio: 46% 25 Fine aggregate ratio: 49%
<Met hod of kneadiBgpofaedlne EhX&howas stharged: s ide te thine aggregate

alone and, gy 0 seconde. o Ar e XUNG, e 591 aLign na ves Stopped.

(2) Cenent was adg&’ed,sa‘r:l%n Iy rrvie urther 30
seconds. (3)8Thed cravivrenaldist opped, water (95% of the specified total
anount of water) conprising the water 35 reduci ng agent and def oam ng
agent was added, and 15 August 2005 WD 03/ 066542 82 PCT/JP03/01093 kneadi ng
was further=6dRisd 28ut™f o’/ 90 seconds. (4) The rotation was again

st opped, thecaoatese taggregate was added, water (5% of the specified total

- anount of vvater)fogcrarirgé%?iée}%gl E’FiAEf’ﬁsg’?ﬁt%)\é?’ﬁ“fcwgfef imeffded, and kneadi ng

was carried out ond ) tion o e resulting
concr et e. waSeneikegosnt ; sfeciaqrigrer1fvr3 sl Umpagniisafirag orrnant

mﬂas!”'erTent(Sgas:rah_@lo%lnlEHPnn@&%"@??@ﬁfi\@sgﬁaﬂfﬂﬂyed.@E'-? ascpiging to the
Japanese | ndustrial St ancﬁlr JIS A 1101, and thet 12 ggr cont ent :
measur elent 23EEHEEng CFB3 R STapand SBEFhifs tF P&t tEt antak d JIS A 1128. The

val ues at tédrsgirpgiing Ofi tnermsveoarsecaygediads, t hedsYokpswial ue and air
content at éiggru§€§§ Qgtﬁgtépp ﬁ&é&%dfﬂgl%%eﬁgér@brmulations

given below, the respective materials were weighed to

give a mixing volume of 40 L and kneaded together using
15 a tilting mixer (product of Koyo Kikai Sangyo; KYC Baby

Mixer). The number of revolutions of the mixer was

fixed at 20 rpm.

<Formulation 3>

20 Unit cement content: 350.0 kg/m’
Unit water content: 161.0 kg/m’
Unit fine aggregate content: 938.0 kg/m?
Unit coarse aggregate content: 862.7 kg/m’
Water/Cement ratio: 46%

25 Fine aggregate ratio: 49%

<Method of kneading>

(1) The mixer was charged with the fine aggregate

alone -and, after 30 seconds gf dry mixing, the rotation
30 was stopped.

{2) Cement was added, and dry mixXing was carried out

for further 30 seconds.

{3) The rotation was stopped, water (95% of the

specified total amount of water}) comprising the water

35 reducing agent and defoaming agent was added, and



The spacing factor val ue nmeasurenents were 15 carried out b re

aggregate fraction 6 nmor Jlarge in size fromeach concre 1téa\(l{9 ﬁ{%ﬁ?tl on at

5 mnutes after the start of kneading, 20 cnB8 of the nortar free of such

aggregate fraction was filled into a syringe, and perform ng the

measur enent s _using Dansk 20 Beton Teknik's DBT Air Void Anal yzer. The

results olVO®R¥4hove- nentioned tests are shown in TablP&T ’fPO*Pi‘!?Peo 25 30

Exanpl e 26Exanpl e 27 Speci esCopol yrer (, 1) Copol yrner (1) D spersant Addi ti on

| evel 0-090.09 (mass % C) SpeciesMcro-AirMcro-Air AE agent Addition |evel

(}-4360.033 (nmass % C) Speci esDef oarfig agent (4) Def oani ng agent (12)

Def oarni ng Addition | evel 105 agent(mass % pl asticizer solids) Sl unmp val ue

after 5 rnieLsHGMZ9. 552&88%&&%& SNt oaf LekoRagl nutes(% 7. 26. 5

~Spaci ng factor val ue( 290- 26 35 15 August 2005 WD 0310 6 65 4 2

PCT/ JP03101693 83 EsfPEaEWHéff?F FPBI TRBIRPCE, hE 9efTHhi ng agent (12)

- having car b@q’glﬁhﬁt@Sweenh@diéﬂ N@ratért 0548 Taeospeat 6idd Cistagi ve a smal | er
spacing fac vV, I - e ug! it f r npared with the

def oam ng 5&@5“? ﬁwa@ggrn%ong)%taggb% £h ain cq%rr#afq%:sng %ghegtgr bon atons.

| NDUSTRISAL a:mq CABKL kTyadhey Oﬁ’ﬁicr:élfél%‘é)rﬁjﬁsﬁtqfoﬁf'@f se¢rengFesent i nventi on,

10 which hagsthe xcgpstibntdondeseshbethfRAMR el has NOlken out
of the mixer for slump and air content measurements.
The slump measurement was carried out according
to the Japanese Industrial Standard JI$ A 1161, and the
10 air content measurement according to the Japanese
Industrial Standard JIS A 1128B.

point of time were recorded as the slump value and air

The values at this

content at 5 minutes after the start of kneading.
The spacing factor value'measurements were
15 carried out by removing aggregate fraction 6 mm or
large in size from each concrete composition at 5
minutes after the start of kneading, 20 cm’ of the
mortar free of such aggregate fraction was filled into
a syringe, and performing the measurements using Dansk
- 20 Beton Teknik’s DBT Air Void Analyzer.

the above-mentiocned tests are shown in Table 7.

The results of

Table’
Example 26 ~ Example 27
.25 : Sﬁe'cies- - Coi)oiymer(i) ,Copolymer-(' 1)
' Dispersant Addition level 0.09
{mass %/C) 0.09 T
Species Micro—Air Micro—Air
AE agent Addition level 0 033
- {mass %/C) 0.036 -
Species " Defoaming agent(4) Defoaming agent(12)
30 Defoaming . 7 '
agent . Addition level 10 5
- (mass %/plasticizer solids)
Shump value after 5 minutes{cm) |. 205 20
Result Air content after § minutes(%) | 12 6.5
Spacing factor valuelmm) 0.29 0.26
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show any substantial increase in air content but can. qgﬁélreﬁgt% the
entrained air content even when the tine. of kneading in tion of
the concrete conposition is prolonged. It can form curing products 15
excellent in strength and durability. OMng to its good foamquality, it
is excellgnt .in_freeze-thaw durability and shows good storage stability
wth res%@ﬁ?k?smﬁhe air content, hence,it can forn1cuﬂmﬂﬂm % Bduct s
excellent in strength and durablllty 20 The present application clains
priority under 35 U S.C 119 to Japanese Patent Application No. 2002-
02.9845, filed Feburary 6, 2002, ent?11 ed " CONCRETE 25' COWPOSI TION." and
Japanese Patent Applica'tion No.2002- 030998, filed Feburary 7, 2002,

entitled "CONCRERs ;GOMPESEA QNom 1hBEeCONtERY Siéﬁoahhﬁgea@&pi ications are
“‘lnggnpqrate?b%g rein by r fer ce in their. ent 03! 066542 84
/

CLAI M5 PCF
agent, a pohycmsbnxymn@eaeldmg&ﬂqnnapaccegeﬁactdtvmukue, hemelwaggr egat e and

coarse agur URLE: %):8SSERLAL SONSthbleDksy: WhaiRl RsALd; dFT 0am ng agent

conprises a poly yl ene conpoun avin | east one nitrogen atom
wi thin the ﬁﬁ?%EuF@ fﬁﬂﬂnﬁaﬁlﬁﬁféﬂ? 6%9é?h9?%ﬁ%“¥UKbﬁ8uﬁaéPO%roups and an
oxyal kyl eneageRsip or groups containing not |ess than 3 carbon atons and
further having an aliphatic hydrocarbon structure containing at least 5
consecutively bound carbon atons 15 2. A concrete conposition conprising a
pol ycar boxylic acid pol ynel§DUSEREAL , AR IEIABILIAE aggregate and coarse

aggregate, as eslsfféﬂao% reeené&ag&g%&%n %e{:ﬁ%npls@é&thlgﬁgﬁ\t:@o&onpos' tion

has a s aCI n 20 factor val ue nor e . mm and ShOWS an
i ncreas&®i nWALEh dbtit die SPnﬁE&t?ﬁiQ§ Fﬁéﬁr3©@@rﬁ99ﬂ§ MériloleBf 5-15 minutes
after the stast iy kieadengiaB.inbdieaceneheker caimasit baR asgording to Caim

stably retain the entrained air content even when the
time of kneadlng in the production of the concrete :
composition is prolonged I can form curing products

15 excellent in strength and durability. Owing to its
good foam gquality, it is excellent in freeze-thaw
durability and shows good storage stability with
respect to the air content, hence .it can form curing
producté excellent in strength and durability.

20

The present application claims pricority under 35 -

U.S.C. §119 to Japanese Patent Application No.2002-
029845, filed Feburary 6, 2002, entitied “CONCRETE

25 COMPGSITION;” and Japanese Patent ApplicatiOn No.2002-
030998, filed Feburary 7, 2002, entitled “CONCRETE
COMPOSITION.”.
The contents of these applications are incorporated
herein by reference in their entirety.
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25 2 which shows a specific surface value of not |ess thaq %@ m % é. The
concrete conposition according to Claim 2 or 3, 30 mhereiﬁ ghgf 200

pol ycarboxylic acid polymer is a copolyner conposed of a constituent unit
(I") represented by the follow ng general formula (1): 35 WD 03/066542 85
R 5 (CH-C COORO N3 (1) PCT/..03/ 01093 wherein Rl_represents a :

" hydr ogen %P ?2a nethyl 2 0 represents an oxyalkerﬁETQF%WBm?ontaining 2
group, R to 4 carbon atons, R3 represents a hydrocarbon group contai ning
4 to 30 carbon atons and mrepresents the 10 average nunber of noles of

t he oxyal kyl ene group added and is 2% o 300, and a constituent unit (I1")
represented by the follow ng general formula (2): 15 4 (CH2-C) COOM (2)
wherein R4 represents a hydrogen atomer a nethyl 20 group and M
represents a hydrogen atom a univalent netal, a bivalent netal, an.

ammoni um group- or an organi ¢ amine group, as essential constituent units.

5. The concrete @qOnNpesicbnenete cauPdid tionChamnpti2mg2an3 or 4, wherein said
pol ycar boxy

(D)o o Ky R bhe SO PREY 3 or e e APbeL Crerid m 15 50 to
300. 30 %. WHeemorddmet @ggorPds kiGN cagtd? d FgF 498 tE€l aftdn
essential constituents,
wherein said defoaming agent comprises a
polyoxyalkylene compound having at least one nitrogen .
atom within the molecule and having an oxyethylene
10 group or groups and an oxyalkylene group or groups
containing not less than 3 carbon atoms and further
having an aliphatic hydrocarbon structure containing at

least 5 consecutively bound carbon atoms.

15 2. A concrete composition comprising a
polycarboxylic acid polymer, cement, water, fine
aggregate and coarse aggregate, as essential
constituents,

wherein said concrete composition has a spacing

20 factor value ¢f not more than 0.3 mm and shows an

increase in air content of not more tham 3% in the

period of 5-15 minutes after the start of kneading.

3. The concrete composition according to Claim

25 2 which shows a specific surface value of not less than

20 mm .
4, The concrete composition according to Claim
2 or 3, )
30 wherein said polycarboxylic acid polymer is a

copolymer composed of a constituent unit (I7)

represented by the following general formula ({(1):
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2, 3, 4 or 5 wherein the nmass proportion of water to cenqgt S nor e
At A

than 50% by mass 35 15 August 2005 86 7. A nethod of produ ete
conpositions which conprises addi ng a defoam ng agent conprising a

conpound having at | east one nitrogen atomwthin the nolecule,

pl asticiz .an air entraining agent, wherein the defoam agent,
conprisesgguﬁ@gV%&yalkylene conpound havi ng at | east odé"ﬁFFﬂ@&@n at om
within the nol ecule and the plasticizer conprises a pol ycarboxylic acid
polymer. 8. A cenent adm xture conprising a Pol Yoxyal kyl ene conpound

havi ng-at | east one nitrogen atomwfthin the nolecule 'and having an
oxyet hyl ene group or groups and an oxyal kyl ene group or groups containing
not |ess than 3 carbon atons ang,¥urther having an aliphatic hydrocarbon
structure containing at | east gfconsecutively bound carbon atons, wherein
sai d pol yoxyal . kyl ene cozﬁﬁﬁgd gﬁtisfying t he rela&ign 01-<u/l(u+yv) <
0.55 where u is the tot b of noles of the okx¥ethylene group added
and v is the total nunber of nnlks of ot he oxyal kyl ene group(s) containing
not |ess than 3 carbon atoms as CAEEFOXRThe cement adni xture accor di ng
to CainP8, wherein said pol yoxyal kyl ene conpound satisfies-the relation
0.15 < u/(u + V) pe@Redn AO.refhesaRtHOM 0farRedUSEHY SONECHRL@ GONPOSi tions
according to claim,7, Werein the Qol oxyal kyl ene congound has an

oxyet hyl ene IGPBRIp T TR BUFY dnd "af 8RbS K1ceHECPolipn b7 HHBLBS. cont ai ni ng
not | ess than 8 catbonaabess khdecphassamtald plyairiocahpdn ogaron st ruct ure

containing ghelfasly 3 €8NSECULINE YeBRUNGLE AL B ARIES the

10 ‘average number of moles of the oxyalkylene grcoup added

and is 2 to 3006, and a constituent unit (II")

represented by the following general formula (2):

R4
15

|
(CH, CI) (2)
CooOM!

wherein R' represents a hydrogen atom or a methyl
20 group and M' represents a hydrogen atom, a univalent
metal, a bivalent metal, an ammonium group or an

organic amine group, as essential constituent units.

. _ 5. The concrete compositien according to Claim
25 2, 3 or 4; ' |
wherein said polycarboxylic acid type polymer is
one in which R® in the general formula (1} is a
hydrocarbon group containing 4 or 5 carbon atoms and m
is 50 to 300.
30
6. The concrete composition according to Claim
2, 3, 4 or 5,
wherein the mass proportion of water to cement i5s
‘not more than 50% by mass.
35
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1. A method of producing concrete compositions
which comprises adding a defoaming agent Vcomprising a
compound -having at least one nitrogen atom within the
molecule, plasticizer and an air entraining agent, wherein the defoaming agent,

comprises a polyoxyalkylene compound having at least one nitrogen atom

within the molecule and the plasticizer comprises a polycarboxylic acid polymer.

- 8. A cement admixture comprising a
polyoxyalkylene compound havipg.gt least one nitrogen
atom within the molecu;e'and having an oxyethylene
group or groups and an oxyalkylene group or groups
containing not less than 3 carbon atoms and further
having an aliphatic hydrocarbon structure containing at
least § consecutively boupd carbon atoms,

wherein said polyoiyalkylene compound satisfying
the relation 0.1 < u/ {u + v} < 0.55 where u is the
total number of moles of Ehe_oxyethylene gfoup added
and v is the total number of moles of the oxyalkylene
group (s) containing not less than 3 carbon atoms as
added. -

9. The cement admixture according to Claim 8,
wherein said polyoxyalkylene compound- satisfies the

_ relation 0.15 <uw/{u +v) £ 05

10. The method of producing concrete compositions according to claim 7,
Wherein the polyoxyalkylene compound has an oxyethylene group or
groups and an oxyalkylene group or groups containing not less than
3 carbon atoms and has an aliphatic hydrocarbon structure containing

at least 5 consecutively bound carbon atoms.





