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curing products superior in strength and durability as co red, wth
pastes and nortars. Therefore, they are wdely and adequéﬁgﬁﬁnﬁgé%%in such
applications as 25 outer walls of buildings and building structures. In
such concrete conpositions, a reduced water content per unit vol une of
concrete ¢ @ inprovenents in performance of curi s- In the
pr esent %gﬁgég%g i ndustry, inprovenents in strength aﬁgjggeﬁﬂéébility of
concrete structures are strongly demanded and, therefore, to reduce the
unit water content has becone an inportant task. Generally, an adm xture
for increasing the air entrainnment and perneability is added to such
concrete 35 conpositions. The task of such adm xture in concrete 15 August
2005 WO 03/ 066542 PCT/ JPO3/ 0109% 2 conmgsitions is to exhibit its
_dispersing ability sufficiently so that the perneability and workability

of "concrete conpositions can be secured even when the unit water content™ =~

is reduced for realizing 5 inprovenents in strength and durability and, at
the same timeonceted coMr®sdisee) AP brost@ly @yererwi th the | apse

of time to provide go compQsi tions. ntly, the inportance of
such an” adni xture hé§%ﬁ§33%3§$§'rﬂﬁ%éﬁ$§¥3 ﬁﬁﬁmﬁﬁﬁﬁ%ological 10

i nnovati ons have been nade actively. In particular, a |arge nunber of

pol ycarboxylic acid di spersantg-aavens,bpef i nvestigated since they exhibit
a higher level of water reducin _pe?%ornance as conpared with the
conventional napHPRaPEpEHad@dcahésnanelatrs Itoka. CTReras use of such a

di spersant ¢@fidizibn, | N 0@l bro8it 1134 HERBEcaRd i ncreased bubbl e size.
Thus, %Qp ggygkﬂggouse t her eof mﬁ%h ﬁﬁ. ir entraining agent (AE agent) is
in general Practice’Pdr FH Paihiegts FRBIEHY € -gdd¥EQual i ty bubbl es and
thereby i npawiivyieméyf rieezela2@st hawe dosmbidtiet yonplowevern a drawback of
the combi netiss (Ghodcehly CaLRELY! hCragl ddl:2RSt sa0ha ARG AL AF agent i s

g y

that the anount of "air entraine radua I NCreases W e conti nued

kneadi ng of2¥BIERECe2anePSTHerdf 6PRSLE Fuo HaddnearaPitielit to attain a
desired | evgivicly eaReh@lroducts 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



strength. Although it is possible to reduce the anpbunt of1lsaAr etgérgi ned
temporarily using an defoaming agent known in the prior art YAE98nti nued
kneading results in an increased anount of air entrained. Further, from 30.
‘the in-situ workability viewpoint, it is difficult to add an defoam ng

agent j“%o%&%ﬁg concrete placing; it is demanded th% H,]gm?“qgi tion of .an
def oam ng agent De nade in the step of preparing concr6td. "I'h tases wher e

the addition of an AE agent is essential as a neasure 35 agai nst freezing
and thawi ng or where kneading is 15 August 2005 WO 03/066542 PCT/ JP03/ 01093
3 carried out for a long period of time during transportation, in
particular, the increase in anount of air entrained beconmes a serious
probl em Meampbish ejoteiadd tixbhbot atkydienerexndeaatdiucts 5 derived from
_specific co co te..conpositiaonsg. or the |ike been

i nvesti gat esg}.)ﬁxgqr&é%% dsé&gt;h%etﬁg: h%i"g%%?esaabnﬁsqsc fagﬁ ‘gg%ﬁlg,%%as “an

essenti al. consepEgehe , cepH YdPREr cpol ol seoruregokyer eretpdipol deri vati ve

having a majBqulatet epgttedO iof r8a000qt 0 2.,Q00199Rgas resul ting from
addition, to an am npe conpound, of 20 to 300 nol eﬁb %g_r active hydrogen
r

at om of % he"™HoHEmEBRpotih t 6P IERKPE R dedY &8 et hyl ene oxi de
and propyl esmmcoxiite, aset£igsarntsi di spaesingeiEnti tgi spebkardwrhave been

di sclosed 15 whigh cQODIISe.¢;88 20 S5SNI 3locoRshELERNt, an adduct
etlh | e e a 3

resulting fromaddition o ne" oxl propylene oxide, optionally
t oget her wiGHrSFyFenes oxREELPELY . poly drmprrénerai oe, SutthyPenedi ani ne or
di et hyl enetgdramicnee (8ds Kodh ddalepbcb@sii@®itanl t2Bndansnasa Kokai

Publ i cati on._Sho60- 27638, es 1 agnd 3), regards .m xtures conprising a
ol ycarBox TR IS ts <ot Y& e PonRo k¥t D-or 11 deA e *Ber fd ng

materi al s, lsucle asmoement pandaabbuybkylatied dippkyabilys érepol yani ne or a
sal t theregieetno iH‘éfﬁﬁf LiQS Jacdeageatiahpitder Fxéliﬂ}f?, P&gN dsscl osed

but oxyl at e pol ya | enepol yam nes or pol yet hyl enel mi ne-butyl ene oxide
~adducts as "$sTEARF Y HTFLor@agcepas ertrPGCuitR AR ?f:‘.? Panmphl et of
| nt er nat i onanvRateshal ARt atliean-¥Wes 88/ dve?&ndpagesilke 17Tasd 18)

15 use of such a dispersant results in increased air
entrainment and increased bubble size. Thus, the
combined use thereof with an air entraining agent {AE
agent) is 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



30 As regards a nethod of adjusting the amount of air enti %ned whi ch

nmet hod conpri ses using an ethylene oxide derivative (1) o ”?W#ﬁ%@@ anm ne
and a water- soluble polycarboxylic acid polyner (I1) in a specified .
wei ght ratio in kneading cenent nortar or concrete, 35 |auryl am ne-ethyl ene
oxi de ad e been disclosed 15 August 2005 WO 03/06654
PCT/JPO3ﬂqu§%£%MaS the primary ami ne-derived ethyleneIBSﬁﬁ%%H%?ivative

(1) (cf. eg. Patent Docunent 3: Japanese Kokai publication Sho63-11557,
pages 1, 2 and 5). As regards hydraulic conpositions which conprise 5 (a)
a wat er-sol ubl e polynmer conprising a polyal kyl ene oxide derivative
resulting fromaddition of 10 to 1,000 noles of an al kyl ene oxide to a
monohydri ¢ @rookdl put mbowhy drdng peEcapt @n, t alk yhpfienaol , -am ne or carboxylic
aci d contai.ni.n _cay.ban .at within the 10 mole (b) a
high-perfor%%ﬁ%%gﬁﬁggfg%T2%??ﬂgﬁéggg?¥%Hﬂ%d?%ﬁﬁﬁ%%eggkd%#+§aﬁl

di scl osed ethy@iénentpxined ffifdes defeviel s riombdiert-ures of stearyl al cohol

and cetanol, et hybghsn oxi decr@ndaph epyh e Oxidenadductis adlgideged from
nonylph%pol ethélgne oxi de. adducts 15 derived from dodecyl nercapt an,
d

et hyl en€ oxXide "aHdatr® SferiVeéd PPBIPAT nf? yI°HI Eofol , et hyl ene oxi de
adduct s derampeditions dodeityd dnikeehaandeet hydvene igxitdd . adduct s  deri ved
fromlauric acidg.a cfy: t. 4. Japanese Koka
Publ i cati on HeiC%?7%%@%?ﬂ%8%%§§gsBifgagayﬁ%%SﬁngDggﬂgﬁg%g fgbhnologies,
however, n@sEEFrREfeat comviddtiegar i 8nke ikt PedwlivedeEoncer ni ng how to
%] ably W&Lpﬂl@ﬁeﬁlhtebep@mmtd@iv&itﬁvf@nlﬁéinggﬁjéda !u[blfé@%@&ﬁt Een&ONPOSI ti o]ps.
ere it r or._c rivance for. 25 designing.the structures o
alkyleﬁé ofﬁzé’gggh ?szsﬁﬂ£ é&afhé§s%55”5%H$ﬁgia@%&%ﬁ?@ht“bé?*ornance and
gi ve conc&@ﬂ@ecgnpps#mdonsf§hbmbn90gomdhparﬁgnnan¢eveekz@#dgmﬂ in
"strength andndWirabhbi 14 ndFWhRSlnaCCIEN 1 AANDY WEEgCONPri sing, as an 30

essential constituent, a copolymnmer obtaine y copolymerization of a
nonomer corfPIETEPAAI cHRPY I HIhF*108) 2% RAGRY I8R%erEigf0dP- cont ai ni ng.
monomer hawisagnaiaspeséd, etbridntuah upersditk { hawan veRsabiusategkcar boxylic

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

ere have been



acid nonomer and/or a salt of-such copol yner have been 35 % osed and
t he use of al koxypol yal kyl ene gl ycols 15 August 2005 WO 0§ 3?005

PCT/ JP03/ 01093 5 obtained by addition of an al kyl ene oxi de contai ning 2
'to 4 carbon atons to an aliphatic or alicyclic alcohol having an al kyl
group conkgiphhdisy,4 or 5 carbon atons, and a (neth)acrlkgﬁggg difhsest er
compound (cf. e.g. 5 Patent Document 5: Japanese Kokoku ¢&%i on No.
2997243, pages 1, 5). Cenent adm xtures conprising, as an essenti al
constituent, a-first copol yner obtaiged by copolynerization of two
oxyal kyl ene group-containing 10 nononers (a) and (b) each having a
specified structure and not nore than 50% by nass (% by mass based on the
total anounks dfhemprdmery caihistd genvsy efhytynamxigesdeniatledrear boxyl i c

aci.d nmonomefzan@/ror cagsabir e gy@@ﬁeggpgly adlave ¢ gegn di scl osed and,
t hus, 15 (ne%%iacrylate gster nmpounds ave been di scl 0sed which are

derived frdMliGHyR8I yap %T%H%59I988F§ Lobt Ated!by addition of an
al kyl ene oxi de cest aegangs hydraud icatbapo ai Oighs @:haﬁhacl:dnrmhaitsl& or alicyclic
al cohol ¢ hayin K taining 4_to 30 ca toms 20 have been
dlsclosed agé%ﬁkaﬁﬁggnéél%gﬁ Ehggg‘ nom rls{?ﬂ %Mﬁosea?g¥glnal oxyal kyl ene
group ends ?%#Qﬁ1d@FRVﬁtlg¢0ﬂ%ﬂ§ﬁamBefrpm addrbierorofofcdPbbnm bt than in the
term nal oxyeddeylognangs okPr e 18 JEDRGNET méRdn RirilN a@cohyfr 0gen atom (cf.
e.g. Patent Docunent 6: Japanese 25 Kokoku Publication No. 2992511, pages
1,2, 4 and 5J°™° fit "SRR e & LESIBRPRY hy, T SR Te SEERPY R L Const i t uent, a
copolyner obtial wed thynpod yérerd Bongaghpn @newﬁhhyhﬂnetgbycol nnnoester
nmononer;hav, spegi f ir st Qe rononer
selecteﬁhfngﬂg%%%ﬁé gg; %qg“ﬁl %%ggéﬁgnggdé urafgg alcavggxyllc acid
‘nONONers or %FﬁﬁﬁlﬂcoPOEQEﬁT[ﬁﬂﬁfﬁehaVanﬁee@rﬁEﬁCHQﬂeﬂeehbyeem%en di scl osed
ester conpaund&zadaﬁtvgddéfﬁﬂadak&@hYQ@kV@ieg%h?QﬁeQE¥§0£§c6HHﬁN ned by
addition of_a alkxlg X|de cont |n|n% 2 or carbon 35 ataons to al cohols
R4t bdh @%%w

cont ai ni ng 8% §°36 %'te(f'r?s 0% F 52 g%%?p%‘se L omok]

PCT/ JP03/ 0193 ved from nonylphenol, ethylene oxide adducts
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
cepolymerization 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




6 the polyal kyl ene gl ycol nonoester nononer (a) and (netaéﬁfgmllc acid
(cf. e.g. Patent Docunment 7. Japanese Kokai Publication 8 pages
1, 2 and 3). Further, cenent adm xtures have been discl osed.- 5 which

.~ conprise, as an essential constituent, a copolyner conprising, as

- essential _constituents, (a) a polyalkylene gl ycol nononer having a .
speci fi edVO%PEure, (b) a pol yal kyl ene gl ycol nonoest&FIRBASMEr having a
term nal hydrocarbon group containing a 10 snmaller nunber of carbon atonB
than the nunber of <carbon atons in the term nal group of the

pol yoxyal kyl ene group in nononer (a)>and at |east one nononer (c¢) selected
fromanong acrylic nononers and unsaturated dicarboxylic acid nononers, or

a salt of %@&%dcep%medm%@ ggegbﬁy?\férvé Iocglae'elm%gﬁ{l ppounds with

al koxypol yal kyl ene gl ycol s obt ai ned ition of _an a ene oxide
cont ai ni ng %° ot Q?rEQPbﬁﬁnﬁ%6ﬁtaﬁoalépg%ﬁﬁ¥§”b6ﬁ%5¥ﬁ?hﬁ %9%%§9§0 car bon” at ons
and havi ng mavhepaanelkyng;ﬂmmecbaealﬂixs@l.@s:ﬁd5asathm potomal kyl ene 20

gl ycol nono { n cunent 84 papese Kokai Publication
Hei II-GOBOigEEa gée&ﬁ L é} %E%As Sregart %5§nc e % i xtures conprising,
as a nméEn %@Wﬁﬁhéﬁ?um%n%dboh?@EPE§©nﬁ@bédldmbéaFaEHOQSWMﬂsaturated

bond- contajf@gmbqyalﬁgggylpnqﬂglycol nonoest er nononer having a specified
structure and (hb) nononer copol ynmerjzable with the nongoner (a),

esterification EFBBHEt%gqﬁﬁﬁﬂﬁﬁSpSP?Bfk@PEhea@l9Eo?ss%ﬂﬁﬁﬂﬁ: of al cohol
cont ai ni ng ébﬁsxllaeﬁarbmﬂﬁa&nn&o@ﬂdyﬁarQﬂﬁkhbadryylc acid (cf. e.g. Patent

Docunent - 9: bl |0 0 s.1l, 2 and 3
and aIkyIpheﬁ%@@ﬁQF ?ﬁ“ﬁg yc%g&aPﬁ%ggl rgﬂédégnt£ﬂ%ﬁl )
al kyl pH@noW%ﬁoé?? eﬁ‘ed g‘ch@IaChDh@‘ésm%r% specf fiedgstrypgtusit Docunent 10:

Japanese Kokad Ritbkbeatimih HIY 39 24405¢: RAgesslbadednth Inave been
di scl osed gg ng 15 Aug t 2005 03/ 066542 PCT/ JP03/ 01093 7 pol yal kyl ene
gl ycol nonoed WBHBﬁé? @promen; sBBFERMYL ¥54r poldbrdthat er system sl urri es

whi ch conpruse taretpd| yamdrox(yA)i ccanpdsecnaie anddnraapsalt of
such copolymer 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



unsat urated carboxylic acid (salt), (b) a C6_30 nonool 5 ehﬂ%lenﬁgo i de
(15-50 nol es) adduct (neth)acrylate and (c) a hydrophobic AP ed
nononer, if necessary together with (d) another copol ynerizabl e nonomner
- (cf. e.g. Patent Docunent 11: Japanese Kokai. Publication Hei08-53522,
pages 1 and shrinkage-reducing 10 di spersing agent for use in
cenentit?gﬂgf@%ﬁgosition whi ch conprise a graft pol ym&C PEEM¥Png from
chem cal binding of oligoal kyl ene glycols and/or pol yhydric alcohols to
side chains of a polycarboxylic acid or a salt thereof or which conprise a
~graft polymer 15 resulting from chenfcal binding of oligoal kyl ene glycols
and/ or pol yhydric al cohols and a pol yal kylene glycol or a derivative

thereof to shdedRailRg16he ar1RALY adRBOXYL} GO S@dt thereof have

__been- dLscIosqu%F-f _e.g.wgaéggt,Dogunent,lZ: Japaneze,Kokaiwzo R
Publ i cati on Fe 083883513 Hhgied -1 %afld B3 teitn HordEE felhnol ogi es, however,
no suffici efpaneveeibkgat Punisi dsdnienbBenl @B Conpeyas nY, Howrdo i nprove the

freeze-thawsduraQiLiLy, %en%%%b%&tugg#ﬂeaé @laﬂzﬁeb?é‘ﬂ%ﬁcl%fse@ r entrained in

concrete conpositions: us, 2 e 1s roomfor contrivance for designing
nmore adequdtEhaldeyPEhEe oxdtetaddient s2k uetiirtdduesty hereby  provi de
concrete Cof@asiyie@NSorpPaH 8y, 0fasexbBkbht i cgeedcpent oy nBNCE i n these
respects euu%ngﬂ} r.es ec%Yt strengtg and durabiLit¥ or room for

i nvesti gat i oh ForY36"end ?%br%ﬁﬁ%? t B2EEHDS5IPEEAEIED show suffi ci ent

| evel s of permedhireit ybevernpathed dybenanplyntolofnonatetrer rredradiere to cenment i s

further reduffithy BURLBRIna ATASRAEGN SMOVIRG LR, GUsface appearance of
h co 35 al

cement nDIdin%§ whi ¢ nprises a pol y E%kfne gl ycol derivative(s)
conposed of SEASTARYHEET 2005 ARDC03RH8BS sUBPERLIPEBPEI 0B 8 pol yet hyl ene

gl ycol - pol ypuaga enenexidlecladduetniand/ @fou@n fetthyl enedi am ne- pol yet hyl ene
oxi de adductobpob%g&og¥£gne q;iq% adducér(éf.a%.g.tPﬁte t(%gfunent 13:
Japanese Kokai® Pdblidation rei 188398 p des FBL ARt D) %Ad a cement
addi ti ve conpusictti dn) comdedimichdran prgearasriilicamspesefs ethd ati o, of a
pol ycar boxyihi & @chded dicarboxylic acid monomers, or a salt of
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
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alcohols to side chains of a polycarboxylic acid or a
salt thereof or which comprise a graft polymer

resulting from chemical binding of oligoalkylene

" glycols and/or polyhydric alcohols and a polyalkylene

20

25

3G

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
Publication Hei(8-268741, pages 1 and 2).

In these technologies, however, no sufficient
investigations have been made concerning how to improve
the freeze-thaw durability‘er‘stably'maintain the
amount of air entrained in concrete compoesitions. Thus,
there is room foracontriVance 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

enabling concrete compositions to show sufficient

levels of permeability even when the amount of water

35

‘relative to cement is further reduced.
Further, an agent for improving the surface
appearance of cement moldings which comprises a

polyaikyléne glycol derivative(s) composed of a

[lent in



quality of foans and is excellent in air, content stabiliéy with tinme and
whi ch can form curing products excellent in strength and1lﬁ%ﬁﬁﬁ$¥§, a
met hod of producing such concrete conposition,. and a cenent adm xture.
In a first aspect of the present invention, there is provided a concrete
conposi tion conprising an defoam ng agent, a polycarboxylic acid polyner,
ceggnt, 'Wﬁﬁg‘yg?lne gggregate andgcogrse aggPeggte a8 X HP?aF Y
constituents, wherein said defoam ng agent conprises a polyoxyalkylene
conpound haV|ng at | east one nitrogen atomwthin the nolecule and having
an oxyethyl ene group or groups and %n oxyal kyl ene group or groups
containing not |less than 3 carbon atons and further having an aliphatic

hydr ocar borbcﬁiy@ﬁﬁ%@él@e CARIBI PHH Dyt o OFﬁ%%t oniQONS&SIHL Weldyokound carbon

atons. 15 Augus In a iecon
is prOV|ded“‘§ ] 8?%%%?9&9ﬁp88 YO 3R e PRg2 ATt year boxyl i ¢ acid
pol ymer, cemanpropalene dxide adggeegatfe and.coatset aggnegatte, as essentia

conot i tUent sy, WIBLRLD: SR8 08DEY L. SAMRASILL 900455, BaApachng factor val ue

of not nore than OWs an I ncrease’in ai content of not nore
t han 3%5i n ate 2} pébfiod a1 8ddi e saPosh tihe crtisdm%kReading. In a

third aspeQrtlefurbheliﬁ)r£35§;‘etc1|fﬂ¥@nié@fb tdtecalepbﬁy@émﬂchaa@ahod of
produci ng concr et 05|%jons whi ch canpri Es aqﬁi an def oam ng agent
conprising ¥ p@&ﬁ%oﬁ?\ HAVItAGISE PR TN RPEYSHE o%“-‘w thin the

nol ecul e, plogpbnoidzeaving saspatci f ents@imitngeageht , evijRBUQnmhe def oam ng
agent, Corﬁyala@ﬁtawo'ya%xﬁggéyk&a%a%m%@@1Bﬁvwgna~tzém%t one nitrogen

atomw thin the | ecul sticizer conprises a polycarboxyllc
aci d pdyndragesnlaapduth Waé@péeﬁno‘ﬁli’t%’é’ﬁﬁdesem ihe%éntion, there is

provi ded a @eMBALogRES) ¥HoWe@ceONPS | ﬁtmtag@@waxy@é k:;éeﬁnama@errpound havi ng
at | east one nitrogen atonlmﬁ%hln e nDIe e and(pav&ggﬁan oxyet hyl ene

group or gfbuﬁfrgﬁ 9ot oi?ﬁﬁky efie %ﬂ? %8%8% 35S Tont &l I ng not |ess
t han 3 car bdrerat dssreend ﬂmthetr1Wm¢mpabwpﬁmq o:drtqnh’t@car bon structure
Conta'n'ng(§ﬁ¢051tlons capable of exhibiting excellent ‘

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

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

20 controlling agents 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 Patent
Application WO 01/42162 Al, pages 1 and 24} have been

30 disclosed. As regards these admixtures for
eementitious 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

aspect of he resent invention, there



| east 5 consecutively. bound carbon atons, wherein said polgggmaJ |.ene
conmpound satisfying the relation 0.1 < u/(u + v) < 0.55 § t he
total nunber of noles of the oxyethylene group added and v is the total
nunber of noles of the oxyal kyl ene group(s) .containing: not |less than 3
carbon atons asodwmded. 15 August 2005 9b In the course of their

i nvestigations concerning various cenent additives and ceremirodsiga;xt ures,
the present inventors nmade investigations in search of an adm xture
capabl e of stably maintaining an anount of air entrained in concrete
conpositions and, in the course of thei? investigations, they first paid
attention to the fact that an adm xture conprising, as essenti al
constituents, an defoam ng agé%MMamﬁcﬁ‘TQQ|Mﬁgﬁﬁ%gw ic acid polyner can

_exhibit _good water reducing ability and at the same time can control the

amount of air entrained and, further, they paid attention to the fact that
an oxyal kyl ene groupEmé@ﬂwaﬁtmﬁtgeipmdnymagdpw&dene- based conmpound havi ng at

| east one nitrofefPiretewohpdsitthen .yl an function as an defoam ng
agent, making cmmgﬁgggeaggqgg§iLgonggtgﬁggﬁngm%‘EU&WQB&#ﬂEUﬂdlcapable of -
exhi biti ng good strength an ur fﬁ|qq%/tﬁ@¢fQﬁrﬁﬂﬁﬂﬂinglESMBS found that, in
such concrete 68ﬁ88§9?¢oﬁsﬂﬂﬁhete@eﬁoéﬂhage@pu&j S§@n | ast when the

pol yoxyal kyl eneprobdasetb:$,0npoyag QQ%IOXégthglene_ rOup§°ﬁnd oxyal kyl ene 15
August 2005 V\Dmg%paqﬁqu PCT/JP% 10T08%°1% Jodis eotiraimichgad Be nore
carbon atoms. Thus,” whil §taPtyiandwhérteiedice1tbapsj,0L rthhat the

def oani ng ageﬁ?dtQPﬂabiuseg,im<ﬁﬁ@9é€ée<ﬁﬁQEP Ltions_hadn%%?i r to be

hi ghl'y hydrophefé&iiehl YgSgfound that_ﬁ%e' R&ET 8RBy yid kyl ene- based
conpound has at |.east one rﬁ?ﬁ%ﬁé@ﬁ”aﬁ%ﬁﬁh;ﬂdtyhewhy@rgaﬂﬂﬂei85% thereof is
i ncreased by ﬁ@§H§tgfOBXQQRMQMaadeigréuagilehheigogppund can-e %ectively
control the fosmbigengraigg gﬂleagnd?lih[ . %gtrai ni ng ag%cfﬂtePﬂE agent) or the
like and can cgutfpl, A0, the i ner easeie FRN B muEngphedwtise caused by

r. V

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



prol ongation of the kneading tinme in the step of concrete conposition
production. Furthermore, it was found that when such pol yO&HIURYAYRe- based
conmpound has, within the nolecule thereof, an aliphatic hydrocarbon 15

structure conprising at |least 5 carbon atons which are consecutively bound,

it shows increased defoamng activity. Further, in the course of .
investigations in search of a concrete@onposition excellent in such 20
characteristics as freeze-thaw durability, they paid attention to the fact

that the freeze-thaw durlabistdondaspécs of i hreRNGRRnN, &UI%ES ﬁr\%ﬂ&@dqum ity
features as foam sizes and foamto-foam di stances and, en such foam

qual ity features ar&CYSHF cORmBREIP cofpsisingRnut e foans 25 occur densely, the

freeze-thaw dur abi | p¢lycaahokelid mavﬂlﬂér,%éﬂwswgggpd fhat concrete
ative Bt°the nean

conposi tions havin >ci fied spacing factor, 1ndic
f oam t o- f oam di st an%ge‘fregrggge{'(%gﬁo?ﬁfei?199?’5’3!5@‘2% FhewsenEadllity. It was

further found that SHEFLEWRNBO i ncrenent in air content with tine is

specified in such concrele-GHMRYSH!T he above.objects can be
successful Iy accong i éO%%EtEo(fOW l%é’f"i’e’&?% o fSPEFEBPf yi ng

ai ?Qed Wi n% to synergy
t he spacing factor _vg te V:fﬁ'd“eal f Debiadie thaer®asen IThdsshéws was found t hat
a concrete 35 conpésiease ain whircbohthartSBECASY w{AG! Ohay ke $1L5 August

2005 WO 03/066542 BLT{ JP 1093 11 specified at a |ow |evel" and the
increment in air gonten?):ya%t grg ’é‘%%‘i‘tie%oﬁfﬁ%da}%ﬁtﬁﬂs‘p@ckrféaetinat. a | ow

| evel is excellent in such characteristics as freeze- thaw durability and
can formcuring products showi ng 5 good strength and durabilityperformance.
Furthernore, it was found that when such concrete conposition has a

speci fic surface value, WL ¢hrd.Sed-Ncative.of the size of foans, the
quality of foams in the concrlétagpé((::g%ﬁ%eﬁr?siﬂgH‘VEIHH’HHE“FWp}r@»\i@daarbd}od

accordingly, the 100fpraﬁnzagt:$}@ygté&hﬁp§itlkj&y and ot her characteristics can be
further inproved. Further, during the course of an investigation

]?O ncgr n |h ng such an whiloh xtanipe ifses Ha@idg 2086 &4 ngC AYRAE i f:éuﬂﬁslsfnb yas
ound that a struc . - :
E:Hﬁl%LLrYd having at least one ni trogen 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.

. 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' Vv is the total number of mdles of the oxyalkylene
group(s) contaiqing_not less than 3 carbon atoms as
added. ' ' |



15 specified pol ycarboxylic acid pol yner having a term’nal15 4ong%%% in
al kyl group, such as a butyl group can entrain air in the"f i nute
foanms, and that this makes it unnecessary to use any AE agent and/or

def oam ng agent- and thus nakes it possible to control 20 the increase in
air content with tinme in concrete conpositions. The inventors thus cane .to
realize that such polycarboxylic acid $Bl ymer can judiciously be applied
in the concrete conpositions nentioned above. Furthernore, they found that
such concrete conpositions 25 can be still further inproved in strength and
durability by reducing the proportion, by mass, of water relative to
cenent therein. These findings have now led to conpletion of the present

i nvention. Thus, the present invention consists in a 30 concrete

_conposi tion conprisi ngraghdeiQaBengfageair nverligesibox Wdrsegoiodpol yner,

cenent, water, fine aggregate .coar a - sentyeal
constituents,'mhg?ﬁFﬂngggmgﬁgﬁgiﬁgﬁfFSn%ﬁdd%%%%ﬁ?%gﬁlgggﬁ%abg; rises a
pol yoxyal kyl ene poegpaundniavtons atad®s ihvestigHa atist AdgeR2sEdMWAthi n t he
mol ecul e and haviag; 18, AUQYSLLPOQE sYRL03/ REH5AA HGY JR0OIODE 12 an

oxyet hyl ene group_or groups and an oxyal kyl ene. gr ou rgrouns. conpri sing
not |ess than 3 éé?bﬁ%&@éﬁﬁdaﬁa‘xFﬁ¥F & ¢ 39?%Hgﬁﬁ‘aﬁpghaf?gaﬁidrocarbon

structure conprisiFge aif keast dresnsgatione) yrligurfdresr babdat ons. 5 The

present invention alsa consists in.a cret e, CONPRSiIHhBR: AP iax Ng a
pol ycar boxyl i c aéFHﬂHBFVhﬁP,gh%é%%ﬁiF%§gté§,g?Tne aggféggté gﬁp coar se

aggregate, as esssaitiall constitusmitss, anhdeé&panine agssFe?REnti oned
concrete conposi Lj 1 $PO6LRY foAGHE ¥ahUSSfbNOgodd fBrer (han 0. 3 mm
and shows an increase in air content “of not nore than 396&#?%;} eriod of
5-15 minutes af t spdugimg abalitpianche@ddithg. SERTAHED DBESER! THE
I NVENTI ON 15 | nybhdientf @l @ii-ngntidiaedr anent funvieat i drhdyspaddscri bed in
detail. The concrete conp si%fon agcor ding t g%gk Saetoubbvention is
ei ther of the fo?Fﬁ??BlQ@ogﬁr é?nﬁ?ﬁé%%a§s§3n§¥ é@%stlggen s, an defoam ng
agent having a 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



20 specific structure, a polycarboxylic acid pol yner, ceni%% V\@ r, fine
19Uy Ogése

aggregate and coarse aggregate or of the form (2) conprisi ntia
constituents, a polycarboxylic acid polyner, cenent, water, fine
aggregate and coarse aggregate, having a specified 25 spacing factor value
and showipg.a.shgcified air content increase. Such CO@?Eﬁhﬁm%@?DOSitions
are also reterred to herein as "concrete conposition O orm (1)" and
"concrete conposition of form(2)", respectively. In the practice of the
present invention, 30 the form (1) %%p form(2) may be used in conbination.
First, the essential constituents of 'the concrete conpositions of the
present invention are described. The defoam ng agent to be used according

to the pregenpsi oyeRdiihd GMpr $86%eacPay0xtakkyl enmsgowpovad 35 having

a east, ong L Loge ALOM M LALN Lhs, Mol eqyle 1R AYOSL, 2005 VD 031066542

PCT/ JP03/ 0 a ene group or gr oupg and an

oxyal kyl eneggnéupeope gisrsbsirc snrgicat ageomtod iddons hapd Petdamrbde at ons and

further hawyengign: @l hphaddion iy dieCaL Do, id UGk n&QNtd ning at least 5 5
bound carbon atons. One or two or nmore such pol yoxyal kyl ene

consecuti vel 7
conpounds ﬁ’é{”ﬁ@yﬁyéﬂl.e%_é)aasﬁéivé@ﬁﬁﬂ‘ﬂﬁl%ﬂé%s 1 $6%551 %¥F ene conpound may

- al so be usedtirogtheat@i mitde et hgrbpom neiudy ahezadbtfons of the nitrogen

atomw t h i.di tanc 0_an_Jinorgapj ' . g.

hydr ochl or ﬁ%c%%%géﬁsﬁ%era?}% %afi%%gg?ﬁ%#ﬁacggggga,’ gfrlga%’e pl%émgjci d, propionic
acid, (netdFpaefyrfelecid amired Fhrefoarervenerhtegoby oxyalikyl ene conpound
i s bl ended ahitlhrliAihd Cfgerf@r REX Kl PUP: CANY AlileNEnROL¥E arpxhi ¢ acid

pol ynmer, 15 which is to be nentioned |later herein, the free  carboxyl

groups 18f tHE PBFYRATDONYIFIE LOPEEPbI JTet e ISRettETT 2 Wt h t he

ni trogen atpomibngbhion pof yowy ainkybéne compoundheostes m@ salt, whereby the
solubility Jj.-\pater pal ry.LS: L Ipr - 2 st or age
stability of Suc p%&%ig};ﬁl%& %%dg%%%ﬂﬁd?ﬁggﬁl?/car dxf#i %Qgci d pol yrer

bl end i n ad®¥dds thedi whsn soiah ed Py kvl epsoda sTRecapM &S -oned

oxyet hyl ene/igh@HpP{sd mbcule thereof, an aliphatic hydrocarbon

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



oxyal kyl ene group(s) containing not |ess than 3 carbon Zﬁsgﬁpnsgﬂ{gferably
occur in the added from nanely as pol yoxyal kyl ene groups, %'M9h 0

pol yoxyal kyl ene conpound and, when the pol yoxyal kyl ene conpound has two or .
nore of pol yoxyal kyl ene groups in each nol ecule, they nay be the sane or
di fferent ove-nenti oned oxyal kyl ene 30 group(s inLNng not |ess
than 3 c§?8§%&g$§ns preferably contain not nore than 8%€§§E%ﬂn@%ons, nor e
preferably not nore than 6 carbon atons, still nore preferably not nore
than 4. The node of addition of the]}mo or nore al kyl ene oxi de speci es,
nanely et hyl ene 35 oxi de and an alkflene oxi de or oxides containing not 15
August 2005 WO 03/ 066542 PCT/JP03/ 01093 14 |ess than 3 carbon atons, nmay
be of the repelomichl acka i@t tieveat kng oie amerehbear addatron type. Preferred

s the bl ogkyise mpde, of Additd gn.of; oxvel ylene aoyps, and oxyalkylene

groups contal ni ng- nore carbon M. “The po yoxya?kﬁ?ene conmpound to
‘be used in leRoridaneeehient tife sprhsehardghaaisiténshas are¢zmst one

al i phatic hyslwceairlen: st § Ustd@nCeBtal MMt Alhrbaast sSsn&ensecuti vel y bound
car bon qjtoms.

The aliphati 0 hydr.ocarbon structure conprising at |east 5
consecutlve?@pquﬁiﬁﬁneg?UﬁﬁfééﬁﬁgliﬁEVﬂ%ﬁﬁPﬁﬂﬁnﬁﬁati%ur Srbon groups
cont ai ni ng bt orasrdbendotisec Where lsyichbobiitk «oayr bonpatdtboashaeld as
oxyal kyl ene i truct.t C i.ni L e .consecutively
bound 15 ca?%gﬁ?ﬁ%?o%§¥gg%gii?#%%f %ﬁggﬁeﬁsp%%¥g?ggggo§?dedét?é%% such a
structure oREures™E t Bhe qvretidfy edulfeanThigs thicoconexghpl e, an al i phatic
hydr ocar bonc&igdéGtube €Mt NinpGoved OindiDI£LeA38GUY I Vehy bound carbon
at oms ngy bg incLﬁged nqﬁ%é? e oxgalﬁ¥leggg&roggs.containin not 20 |ess
t han 3 “car bon" Htoms 2% ot 5t aliph &P ¢ hydr BEHCESPFUEE U SSntaining 5 or
nor e consecfnytvelry ibpuoded car bon atons nmay be included in the term nal

hydrocarbon moi ety UCh &l4iRRALHS E%ﬁgfs%c%rfbgﬂ iﬁ%yﬁig{.@i&{ eferably
re 10 or t1

/
contains 8 or nore, nore 25 preferably nore, S nore preferably
nore than 9EERIBIUERGRIFP FoiMie CHER IR &tS6nd ™ WRBARTAte pol yoxyal kyl ene
conpound haydrihsamisdhs phat ivas found that a structurally '

15 specified polycarboxylic acid polymer having a terminal

v

long—chaiﬁ alkyl group, such as a butyl group 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 compositions
25 cah be still further improved in sfrength 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



hydrocarbon structure Ionger i n nunber of carbon atons th%%;% used, the
quality of air in concrete 30 conpositions can be made stil ‘EEFFQPS The
nunber of such carbon atons is preferably not nore than 30, still nore
preferably not nore than 22. Preferred as the pol yoxyal kyl ene conpound to
be used woosh®sfractice of the present invention are 3prGARRAMEd
represented by the follow ng general formula 15 August 2005 WO 03/066542
PCT/ JP03/ 01093 15 (3) : X-[ (AO n-RS] k (3) wherein X represents the
resi due of an active hydrogen- contajning conpound, the R5 groups are the
sanme or 5 different and each represents a hydrogen atom a hydrocarbon
group, -Y-NR6R , -COR8, or -CH2CH2ZNHCO-R9 (Y representing an al kyl ene
group cont admiaryekhydend grairbon arongs RE1 and oRvabey hend eosame or

di fferent a@ﬁ IQR%Q Egﬂﬁﬁﬁﬁﬂkj%Btalé¥9r9ﬂﬁﬂzﬁkﬁﬁbeﬁ gebydrQearbon 10 group .
containing 1 car bon at ons and R9 each representlng a hydrocar bon

group conta.?ﬁ?ﬂfrl £¥129 a?xﬂ%&ﬁkaéﬁﬁnﬁyﬁﬁoﬁﬁiﬁQQuﬁ RYGF™ER at | east one
car boxyl orcomidifsangl agr begstors: aosabtuttmexyﬁaqunﬁheaﬁﬁb@r;ﬂdme are the sane

or different andT%gchr£§@§e%eH%%tegnlg gxxgkéx] e;group con%alnlng 2 to 18

carbon atons, the are e sane or T erent “and'each h represents t he
mean nunberCQﬁPQﬁﬂteenoﬁom?R%&ﬁpﬁahk?bém@aghqnmil&ddeddammﬂyme; equal to 1 to

300, k is %ér&r&oowﬁﬂgrmﬁﬁﬁi rbgg‘ﬁ’@%ﬁtetgﬁ@dtégﬁlsenﬁa‘ggé ofe mlses of the
oxyet hyl ene rou nd 20 t he total nunber of the ox aliylene group(s)

cont ai ni ng FREA ¥$Qﬁﬂﬁ§onwﬁF6ﬁﬁnl?P?Iﬁ?oaﬁovenﬁ%ﬁﬂ?QJned oxyal kyl ene
groups are ¢c&mxeﬂ:enteﬂpd3§'1umd1a\$ a spscﬁ&jlﬁeeitw,r trhAkus edfatioans 0.1 < u/(u

V) < 980 byag Hbi i an%P%h%&‘IE %f’i‘tlé J_Lea% ol % ? Polyexyal kyl ene 25

conmpound represented e general formnu group represented by
X and/ or t hef grduporepkkaentedhyheRBehbed a3ﬁ1|5l“r1(§g@hma¥%ﬁnafltl¢rt he

above- nent|gﬂgﬂ§ﬂye@ebglkﬁéudmﬂga (3),. X represents the residue of an
active hydrogen-containing 30 conpound The residue of an active

hydr ogen- cont ai ni ng conpound nmeans a group having a structure resulting
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 present 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



preferré&d

fromthe renoval of the active hydrogen(s) fromthe activ

hydr ogen- cont ai ni ng conpound but is not particularly I|ﬁ1$éﬂ©ﬂ§‘¥Wé gr oups
formed by reaction 35 with an active hydrogen-containing conpound. In the .
15 August 2005 WD 03/ 066542 PCT/JP03/ 01093 16 pol yoxyal kyl ene conpound, the
resi due ghive hydr ogen- cont ai ni ng conpound nmay [ one speci.es
or two OSnggéQS%eCIeS Sui tabl e as such group or groﬂ%@ﬂgW@ﬁg?cohol
residues having a structure 5 resulting fromthe renoval of the active
hydrogen aton{(s) fromthe hydroxyl group(s) of al cohols, carboxylic acid
resi dues having a structure resultlng fromthe renoval of the active

hydr ogen aton(s) from the carboxyl group(s) of carboxylic acids, amne 10
resi dues havidngagisyrauctdiethgsuhti ggody @n theupenmmaln of the active

hydr ogen at o, m the anino _group of. _am e residues having

“a structuré ﬁbsuyg?%% I Emthe™ %%Dvérkaﬁn%ﬁg %9eﬁ§€ hygrogen aton(s) from

the im no gleglppbsytonsianddarthad hasinues havphatix 15 structure resulting
fromthe rmkaeﬁoﬁh&ﬁ&%\f@ cBME'&ﬂgﬁ{l'; atowkgc fyom the thiol group(s) of.

thiols. An%ﬁg them al cohol resjdues and am ne or inmne residues are
esPFhRe LY RoUner FREPOR hatomget i 9 IRKdLYgeRt B Si ni ng conpound
resi due naynhﬁl361§bigﬁlﬂyLenbraaﬁbﬁmhdsnmd@hbeeuﬁ&mnns|onalIy crosslinked.

In the preferred, ﬁgb Q&%tQB §xﬁ§blvelk9¥dng %ﬁwégghaﬁg%ng conpound

resi dues nentione ove, “oresrd Truc resulting fromthe
renoval oﬁlﬁ@ebacvﬁv@ihydmggénratD@%%%tmmmﬁrﬁnnmhydﬁﬂeZateehols 25 or from

pol yhydri c & ¢aRoh st s4idh a3 okl ek Ny Qaloqrcﬁl%aﬁﬁbsta[}ﬁfét gyt ki tol _
polyglgcerol and sorbitol are preferred as the aIcohoI resi dues, residues

havi ng28 & dBPHPE A ng - Fr oY TFRFHOTIGaf Y- e F¥&EFve  hydrogen
aton( s) frannmbnmaninﬁﬂzakuﬂolyanh@esuam&naﬂ prepenried aasdt he am ne

resi dues, q@%tggghg#f ngr hgt%u%turﬁhéggﬂk%png fromthe renoval of
a om

the active roge ron1 |et enel mne and polyethyl enem m ne are
preferred é@lﬂﬁéyﬁh¥hbﬂﬁe§waaégndlhStm%ﬂEb@wélﬁ%niﬂﬁﬁ@d general fornula

(3), the 35%rBoxgl YRS @nthenSagepOlydidbarent. and %@qqmggpresents
15 which is to be mentioned later 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



15 August 2005 WD 03/ 066542 PCT/JP03/01093 17 a hydrogen 3tom

hydr ocar bon group, -Y-NR6R , -CORB, or -CH2CH2NHCO R9. PriefOvE2088 t he
hydr ocarbon group are straight or branched al kyl groups containing 1 to
30 carbon atomns; benzene ring-containing aromatic 5 groups containing 6 to
30 carbony, uch as phenyl, al kyl phenyl, phenyl al
(alkyl)pheny? sﬁgstltuted phenyl, and napht hyl groups%%aj%gﬁﬁwngroups
containing 2 to 30 carbon atons; and al kynyl groups containing 2 to 30
carbon atons. Wile the hydrocarbon.,  group 10 contains 1 or nore carbon
atons, it preferably contains 2 or re, nore preferably 5 or nore, stil
nore preferably nore than 12 carbon atons, so that the pol yoxyal kyl ene
conpound nayeshiamaa Bi ghrb@veltoak, slefosdidrg cper EoraBAC & 1LAX,t he ot her

of _carbon.atons ,i.s ferabl nore.than 30, nore

‘hand, the nupbe re i
preferably ng$'%%%§n9han Vi stlFIaﬁ%%gﬂﬂ}éf§Fablpr?£%rreﬁbﬂé than 18. Anong
~such hydr ocBtbdnapkepips , nade gifghtidibiobrahehkeethl kyhe agebwalkenyl groups are

partlCularlymjnﬁg%ﬁ&&ﬁéneZBxIR% éQH¥§1HEQ}EP%%dmgfée@£ﬁ§ﬁPt5 an al kyl ene
group cont ai ni 1 to 10 carbon atons, preferably not less than 2 but not

more thah 8% - above- mentioned R6 and R7 each represents a hydrogen atom
or a hydrocarborrhgr popyeonilayilkeng domeow ¢ar benuaé®ndn | n 25 cases when

bound {oget ReroeacR e SIL BLRREnt, FREARe 803 SF ATt S the O
hydr ocar bona! it or Bpfleserioog By rRetarel/aamtRinpnef et abtastcdnt ai ns  not

I ess than SgonBdcitRkel oreding RALLLASStIMAN BneSilidna3Q srore preferably not
| ess t han ﬁ%ﬁ%%?St pre erabhé_nore than 12 carbon atons. On the other
hand, the cagponcal By o fE™PE P &tabrgshof more than 22.

Conver sel y, conhrervudgn vall y phatndc caydoocarden isictudesr 1 igioatiai ning S or nore

orofor ably & TR eSO B PR BE S PR ST e ogen atom
Re and RO MY 65rESRntoRs Rpdresar ddrexyalkylene groups having

a structure containing 5 or more consecutively bound

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



group containing 1 to 30 carbon atonms or a group haV|ng e or nore
carboxyl or sulfonyl groups in free or salt form In caSQEAWﬁ@ﬁ%QQ

al i phatic hydrocarbon structure 5 containing 5 or nore consecutively bound
carbon atonms occurs in X or AOin the general formula (3), hydrocarbon

groups copbhaimlsid 5 or nore carbon atons are preferredefypnsse! Y. when
an aliphatic hydrocarbon structure containing 5 or nore 10 consecutively

bound carbon atons occurs in X or AO, each is preferably a group having
one or nore carboxyl or sulfonyl grgups in free or salt form Anong the
hydr ocar bon groups, straight or branched al kyl and al kenyl groups are
particularly preferred. 15 The above-nenti oned AO represents an oxyal kyl ene
group contaixi:ng 2 to 18 carbon atons. The nunber of carbon atons is

pref erabl y ynqt, epd still re preferably not nore than 6, nost
preferably)ﬂgtAggée ]Qﬁan 4, home%ﬂ? The node of addition of the 20

: oxyethylené”ﬁ%@ﬁﬁ(%)f%ﬂﬁf%ﬁ?t§x§ﬁﬁk??%ﬁ@“@ﬁﬁhﬁ@sPCtéBﬁt%N¢HQQ3nnot | ess than

3 carbon atc@iﬁaﬁﬁﬂn@ec&ifpdlﬁﬂ ltaadmfmgrlabggkaral tRE nadddn@ror any ot her
addltlo% type.. Prg enged IS the bl ockmn de of _,addition. The

above- nent i ore APk ESBRESTRE tot ﬁﬁﬁﬁe?tB? 75 noles of the
oxyethylenénghouprb@mdadnand“ﬂhERﬂbtaFCOR%nher—@Hﬂﬁuwﬁgoomgﬂﬁe oxyal kyl ene

group(s) coniai I n rhan S d and, preferably,
they satisfy tﬁgbﬁglnﬁﬁ%légiﬁlghé ?ﬁmgg Eﬁ%ﬂg@ : t@dﬁi u+ v < 300. Mre

pr ef er abl y,c4rken §E%W?ufﬁ 9?53% éﬁéé€d§h% Sape |9 ﬁéeﬁ?%¥e$%%ly exceeds

10, but thamc&Uprsegﬁﬁﬁﬁﬁﬁalmyhﬁ@@eﬁhﬂﬂmZQQ-anm@eraegf@mably | ess than
150, st nor e Erefer I%ss han 100 gpec alu%%epeferably | ess than
Jén

80, nngt pﬁ%FbPa pyte b £hdR 89. ST Phe §8har &1 1 the average
35 . nunber wp@fesmtysg aﬁdedinmanbomrmrcauercazgﬁaualme bft<1530August 2005 WO

031066542 RGLLIROILHOIZ 19 qruahensy g Tl as.0f bhe oxualioi ene group added

in each nole of one and the sane unit annnq: units represented by
[ (AO) n- R5) SMpPaYLr &SP Fhé FatFotheysr ™ ) hst APh@‘-’%E%I“{? nunber u of
nol es of ththeoxyrt hyt emief Grews afddeskdlo ddifresents an

15 oxyalkylene group containing 2 to 18 carbon atoms, the
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



total nunber (u + v) of noles of the al kyl ene oxi des addgg sat i sfr es the

relation 0.1 < u/(u +v) <0.9. Wen the ratio is not Augyst 4908 9, the
hydrophilicity my becone too strong, possibly leading to insufficient 10
defoam ng activity. Wien it is below 0.1, the defoamng activity nmay not
be mai nt us, in either case, the strength of g product
w | | be?%ﬁgﬂ$%ﬂgred Preferably, the value of u/(u + 3%%n8§%gg ds 0. 15,
nore preferably exceeds 0.2, nost 15 preferably exceeds 0.3. On the other
hand, the value is preferably | ess than 0.8, nore preferably |ess than
0.7, still nore preferably |ess t hart®0. 55, nost preferably | ess than 0.5.
Preferably, the value (u + v) satisfies the 20 relation 1 < u + v < 300.
The val ue ﬁau.1yox):apwt@reabioyhpoaxaee§tse SreJRAR @rfeﬁer@@dmeexceeds 10, but
preferably S less

k is 2 or nore, nanely when two or nore gr oups represented by
_[ (AO) nSR5Te5PALERANEE YD SR FREOFRLUDS t*ree;ﬁ%sléfﬁt BY9ERY9eT (A0 n- R5) may be
the sane omtdnf(ker enbm B $ya1@ex_t/1negrp@hyacx)yadfkwteaﬁol:@npound represent ed by

t he above- nen |9ngd gene(gaeSl%ru y I{%1‘_:“(,31)l has tructtm:e ré‘s%ué{%' ecul e thereof,
at | east one a |f5 atic rocar %cat dre conprising at 9 east 5
consecut i v@rybmbbhﬂdrercfava)bmfattbﬁsacm'eeahyctmmerncahymt%bafrmrr structure 35

conpri si ng e ksgﬁéxg whi ve carbop, AtOng iQeCusRidd August 2005 WO
03/ 066542 PCT/ JP0O3/ in at [east one of the structures represent ed

by R5, 1}, reelﬂeeanlaamm SHrEchere t IR R D IFYBx VAT IKAYE L  conpound of

general foofultae(3¢tive efeimiaey, asoahs) aafﬂcprha'ﬂiec alyds ogandpois)st ruct ur e
conpri ses %tfl t 101:?3”?0”5 'Lé Lye é(an %@u%gﬂrétpé@ultyﬁ nunber of
y han

such carbon a om; °s pre er ab no nore preferably not
nmore than Xxom gheheepedrk iafe toe eﬁelm ets\etﬁoqem/eﬁeméﬁl frea

pol yoxyal kyhenemsRaPgHnsh fefeer akkMe hasami M8Ckkar having a
15 structure resulting from 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 reeidues 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
'pblyethylenemimine 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

ref er ab l.Less than 150, still nore

“preferabl y ¥ 8§8g?ﬂa‘h°‘1‘trt)mlé‘§p88 %?‘1”5 pret e(‘r0 rlsel 248 tHEH 80, nost
- pr ef er abl y dreg¢wot bamda: sHecilks - alfovid-apdet aenedclk groub g 300 but -

prefer abl y 18,008 F0L AN 20008 Ra Pl & BBy chghe MOre than 100_ Vhen



.taIIOM/fatt aci
“havi ng18 béﬁ?éﬁénﬁlhgﬂbéﬁFalﬁ?ﬁ@oar% 'cltgPBGE?E?b

10 melght of not nore than 10, 000, nore preferably not nor than 000.
Further preferably, the nolecular weight is not |ess tha1%fﬁ@usﬁgm
preferably not | ess than 200. Suitable as the conpound represented by the
above 15 nentioned general formula (3) are primary am nes having a

strai ght é_ ranched al kyl group containing 1 to 30 carhbon aton( ) .
secondarQe 'Wg42haV|ng two equal or different alkyl 5 ﬂ%’@ﬂ%ﬁles such
as (di)methylam ne, (di)ethylamne, (di)propylamne, (di)butylamne, 20
(di)pentyl am ne, (di)hexylan ne, (dl%heptylanlne (di)octyl am ne,

(di ) nonyl ani ne, (di)decyl amine, (diYYdodecyl anine, (di)tetradecyl am ne,

-(di ) pent adecyl am ne, (di)hexadecyl am ne, (di)heptadecyl am ne,

(di ) oct adegy hgkb§en A2m( dik) n9aa@a§wamg&%uand tdimirépsytati ne; mxtures of

h tr t 1t
50 Car bon SortOr BORCE Tt or g oHehr gy Fror by SPaE B IR Gh exanple

.coconut cnlaﬁbastyalghm dmdbrauede@ralkyg/gamupesconﬁaﬂnnngnldtder|ved primry

30 ari nes, 0v8ean ol Jord-at L¥naChd- SBLINEA DI LR YaAAISR,  beef tallow

fatty aC|d ertved prinmary anlnes and ened beef tallow fatty

aci d- dePi véFopPEnaPRL Hmings & thi XP up ey a§§@6n§l‘a¢1§/ Fninkegvhavi ng strai ght
or. branch%d]@llbubngxomnwamyn; n%ﬂkﬁl@p&@n?@-f—b@ﬂsﬁﬁfﬂeﬁ) 35 but
differing in alg % oup %g ﬁl agc 1! l%gg WO 031066- 542
PCT/ JP03/ 0F0§3Y21 ¥BLIRbtEY 95??95a6? q&%&l@éﬂ”@%d%nd%ﬁy 8ffi nes, oleic

. aci d-deri ved teeSOndarbpramitpes,; sogbebiymill dratipy eweiickirdewi ved secondary

am nes, besgf, 5@IL9§5Lat %m§C|thfggleﬂ%dh§gggggg&Mla&hngs and hardened beef

deri secondar am nes ri nar%/ or secondary am nes
OICAARLAG 6 to 30
carbon atoms orsmaheasnd&@ewb;ﬁealakyypaanylmorlaheayiai kydse (al kyl ) phenyl -

substltuted en na hth | a , 0_al kenyl group
"contalnlng %%l%ar theg 9 Car(ﬂla&ﬁms’lso B

JGn “af'6ms < of gr oup coﬁ?alnlng 2 ,to 30
car bon atom@}yeﬂhyléﬁbﬂunxpdeoasglﬂayaﬂkyl@nélGRlﬂévahdU%ts derived from

am nes  SUGR Aandhd N RFAgse. O @xauRher ARRLEthRNALABEPE,
- 185 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
hydrocarban group containing 1 to 30 carbon atoms. 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



resul ting fFEHPIEHY T E N
et hyl enedi amener mmrgndaﬂhadwanvneeukﬁGQWHybenepe|znnﬁnae or salt

di et hanol ami ne and triethanol am ne. 15. SU|tabIe as the conpound contalnlng

two or more nitrogen atons in the conmpound represented by StAHgust 2005
above-nentioned general fornmula (3) are ethyl ene oxide- C3_ia al kyl ene

oxi de adducts derived from am de am nes obtained by dehydration

condensa _.20 pol yal kyl enepol yani nes, such as et hyl enedj ani ne,
propylené’hﬁggx‘sﬁég diethylenetriamne, triethylenetetr i/ AE/01093

di propyl enetri ami ne and tetrapropyl enepentamne, with fatty acids, such as
acetic acid, propionic acid, butyric acid, valeric acid, 25 lauric acid,
stearic acid, oleic acid, coconut offf- derived fatty acids, soybean-derived

~fatty acids, beef tallowderived fatty acid and hardened beef tall ow

derived fatfyragéssitst hyhérseldozé?d@ac@;%régrek&ﬁte% didrargdduct s derived
fromim dazol i nes obtai.ned b¥ géther 30 dehydration of ani de am nes
B8N 25

triethyl englghr ar@nn%as@tspm@aﬂweél 'pﬁgwe Rk o LEAP QSMEEQP@GM ami ne,

with fatty acids, such as 35 acetic acid, propionic aci butyric acid,
vaIer|c5acF@“tﬁsn%ﬁﬁd%ﬁ”?@@5eVE?QE#QHﬁ¥¥$2YP@H%H@@%?@%HQ@IOQE lauric acid,

stearic acigdcugbeis addncaaonnt @deraderbymdidatdy, aci ds, soybean deri ved
fatty acid%t beef taIIom#derlvgd fatt acid and hquen% beef tal | ow
t

derived fattyr 88?5@9“(§ﬁ%ﬁp€n808 e 1§raWﬁ§?eﬁ oXl de Badduct s deri ved
f rom pol yaldkyl pnepotyeaid nésnsercdelas wbthydmnedirdwitie, propyl enedi am ne,

di et hyl enelyfy @Bl Mooy 4t aidiil-enebotd altaes diphopy! enetriani ne and
tetrapropylenepentanlne et hyl ene oxi de-C3-18 al kyl ene _oxi de adducts

der i vedOf r SRRETCRDL Fid SO0 A2 TP GRS REFBRS B A5y &%y enepol yani nes
such as etdaxthemeobxaémmbl@r epykeﬁ;edlaaﬁh@eondl et hyd enetarivasyne,

trlethylenetetr p | epetri am ne, a t etr apropyl enepent am ne;
g]ri@ ){ Qree OFY g&%t go:rd*rg tAm 91 QX

et hyl ene ox1'dé- Féne™ oxiae adduct Fi ved
ponaIkyleﬁeﬁwpﬂ@EbQHHQﬂquﬁ§ 15tbylﬁﬂkyﬂebeﬁnﬁhedp@l&mbﬁﬂzht|on for exanpl e

from pol yetlmgheﬁ%mdt% and pakyprepwigne-airpe ot ai ned by pol ynerization
of ethylenelnlne and propyl enei m ne,

The above-mentioned AO represents an oxyalkylene
group containing 2 to 18 carbon atoms. The number of
carbon atoms is preferably net 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 the general formula (3}, the averégé

e735 number n of moles added means the average value of

oP§aff I RReSI VAR nes, such as



respectively; ethyl ene oxi de-C3-18 al kyl ene oxi de adducts derived from

pol yal kyl enei m nes obtai ned by 20 pol yneri zati on of C1_301§Vkﬁpgﬁgmﬁines,
for exanple from polyethyl enei mne or pol ypropyl enei mi ne obtai ned by

pol ymeri zati on of the correspondi ng hydrocarbon group- nodified

et hyl enei mi ne or propyl enei m ne, respectively; and etqylene oxi de- C3- 18
al kyl ene BRi%8%3Hduct s derived 25 from al kyl ani nopr opy I P5HREL1¥8t aji ned by
addition of acrylonitrile to primary or secondary am nes having a Cl1-30
hydr ocar bon group or groups, followed by reduction. The foll ow ng conpounds
are also suited for use as the nitridgen at om cont ai ni ng pol yoxyal kyl ene 30
conpound in the practice of the present invention. Amnes derived fromthe

i ntroduct i %ﬂjer%mogoxé%gﬁ%l& tRePBLY XXM &yd enesohhabaed, y4ddition of

_ethyl ene oxi de and 18 .al kyl ene” ox1de(s) ‘to primary alcohols having a
Cl1_30 hydr d&Hef grsupPd dithesmssunili ¥&erd 'd% #RétFntroduction of anino
group to 15refugushnt200by WO 8MO661142 PCT/ JP03/ 01093 23
polyoxyethylene-@9£¥§x%§hkyk%@e§apggigpIg{hxﬁr%¥ykheg{g&ﬂ_at each term nus;
amines derived fromEhe 3'nttodadtidn®of am o group to pol yoxyal kyl enes
obt ai ned bynumdint ivonfofokrhydiefbeorkdetlantere @rota Bddékyerdeoxi de(s) to

pol yhydri ¢ @adicohohgnhaving afy ofeasied Oy A H1xgiaHRSMddN n the nol ecul e;
and am nes (gﬁégved,fron1the i ntroduction of amno group to

pol yoxyal ky? Sgbtaf hetl By ZGdPEEER Bf! et B/ @né 8Xi de¥-%nd a C3-1le

al kyl ene oxide( 3het eaaleahwl®thavsagthan 16. Beahyl apargsioimilcE)cyw t hi n t he

ol ecul & ARG ABLLOPS, ELNGAS SIRLAUAD! £l fAlhndt 18 2ALOPE: O

: " Q4P
i ntroduction, e net hod es varti ous “"am nation reaggﬁﬁs for
conver tli%hg dfeaniagorgtigriotp Whesellf iso bgdoanPnd. gitsup, and the met hod

whi ch 15 camd=sasgaddi Dei BN mlKubenst hdteh cSiHel . asrngf, hyhenei m ne or
propyl eneimne, to the droxyl grou are preferred. Suitahle as the
above-nenti?ﬁéifruﬁﬁ§§rég%aéﬁﬁ%ﬁggh ﬂgv?ﬂﬂ‘égH?&PoEﬁPBBﬁth6&p containing 1
to 30 carbdmecd@ dbents). aPeestraivght tdre mdnehefl satwratved al cohol s such
as nEthano'exéﬁéﬁ%n%[15prﬁgyﬂuyrefg§88£9pgggéeds 0.2, most
15 preferably exceeds 0.3. On the 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



but anol , pentanol, hexanol, octanol, |auryl alcohol, cety] alcohol

stearyl al cohol and other straight or branched al cohol s corUgUsi#R9P512 to
14 carbon atons; 25 unsaturated al cohols such as allyl alcohol, nethallyl
al cohol, 3-nethyl-3.-buten-1-ol, 3- nethyl-2-buten-|-or,

2- nethyl ol and ol eyl al cohol; and aromatic | s _such as
phenol , ﬁ%ﬁyﬁkﬁkﬁﬁ| and benzyl al cohol, etc. 30 Suiteg%#ggﬁﬁg Jas the
above- ment i oned pol yoxyet hyl ene- polyoxyalkylenes havi ng a hydroxyl group
at each termnus are polyoxyethylene- pol yoxypr opyl ene,

pol yoxyet hyl ene- pol yoxybut yl ene, and® | i ke AB bl ock type ones; and

pol yoxyet hyl ene 35 pol yoxypr opyl ene- pol yoxyet hyl ene, pol yoxypropyl ene 15
August 2005 YQ103106654 REFT/oh03£PL0R: 24 represented by R, X,
pol yoxyet hyl£ene

ol yoxy yl ene, oxyeth | ene-
pol yoxybut yF eR&- gB@V%%V@Pﬁglgﬂﬁs%h eABﬂXEW%%ﬁJkyéﬁag ones. Suitable as
-t he-above- rmﬂmpu@mddopog@ﬁamhm dorahmahoﬁs haveﬂgm&ulﬂ,eagthS hydr oxyl groups

W thin the ' ehg&f %Jﬂﬂgﬁf %fRLP‘EPQ E@Q%aﬁylt&{éé qlo.

ponegcer&? sor as t Pal ¢o havi ng an acetyl ene
group(s)® w@%&ewﬁev%ymr@ &Pgbonations ¢ eﬁ”haﬂ@t‘ﬂ&ﬂf 5L16u8Bcyn- 4, 7-di ol ,

2,5-di me t hydrs3mh@x¥Rs 2i S-ghderadd Bot RN lehbhnb8d Yy ekl . 1 n cases Viher e

there is no al i ¢_hydrocar tructure conprising at |east 5-
consecutlve?ﬁﬁééiﬁaéy E% H%H“%tgﬁﬁ éontained’ at all within the nol ecul e of

15 t he above- nenflnonkd mmﬂqﬂxcﬁabﬁythaepnmmnnumdvesunhhanbeal|phat|c
hydr ocar bon, S fdiehuig: 60 &Q:Saa‘é%he ePEail ) dugefbidio hhe same during or

after synthesis “the rtia an al kyl ene oxi de
cont ai ri%hg ‘Sekﬁhtrr@rfen@'arll‘fb"rﬁ dthams 18y 0%9: RS ipéﬁfw'ilkhlﬁm% al kyl halide

.containing Iéoﬁar tHHRNE 5¢a8 PO aitdRE. prepaRINgS tﬁbtmmm further addition
of an aIkyI Qxi de, UChﬁ$%5f5B¥lene OXId alk Ienelnlne such

as et hyl enelerﬁ oo Phel T3 untio rPé‘] EH %+
polyoxyalkytkﬂﬁe&ﬂ@npounds 25 menti oned herelnabove_can also be used as the

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



polyoxyalkylene conpound in the practlce of the present venti on

Furt hernore, conpounds obtai ned by reacting an acid anhyd%’ﬁ@”sgﬁpﬁ as
acetic anhydride or butyric 30 anhydride, with the term nal functional
group(s) of the polyoxyal kyl ene conpounds nentioned herei nabove can also
be used agolifsRpl Yoxyal kyl ene conpound in the practh,%g&,0 Qs Present

i nvention. The followng are also suited for use as th g polyoxyalkylene
conmpound in the practice of the present 15 August 2005 WD 03/ 066542

PCT/ JP03/ 01093 25 invention. Cbnpoqus obtai ned by ester bond formation
bet ween the pol yoxyal kyl ene conpounds nentioned hereinabove and a conpound
havi ng two or nore carboxyl 5 groups with at |east one carboxyl group
bei ng r et aiednutoapdutiistobicadnedr byedstcerndond foimat, aldiet ween t he

arbouyti o roaste van CJ@@?B‘S%M‘? oaCey i e A A A T oyt

carboxylic grou a su group(s)
group be|ng“@@vﬁéta?ﬁ@%ﬁaQXnﬁméBﬁﬁs et fai Onyaﬁiﬂe&%bhd formati on

bet ween thQiéiQJv)é@X)f@J:Jﬁﬂchaﬁr}e AQRBOUAGS HEMneaedeehergi nabawe tgnd a conpound
havi ng two or re carbq%%i a%rou%s with at | east one carboxyl group being
ret ai ned; %ﬁﬁ@ ~EEFpBEA P SILNIE B G B B8R Por WRTT U Bet ween 15 t he
polyoxyalkyhem@scbapmumdskmmnbnenedn@ennﬁmabmmg andmataiconpound having a

car boxyl gr g apd, gﬁqyko 86QEﬁ§%%.@EBHsatsugﬁ%§ one sul fonyl group

being retalne In suc | ene conpounds e retained 20

car boxyl oﬂﬂ§ﬁﬂﬂ@n?lk§#Rhﬂﬁﬁ%ayp gny %#ﬁid(ﬁaﬁkﬁi)PQ%?Ybus metal salts, such

as the sodigiibsyaklites wds/IYyMnapBthy PRl ned @Yk@?uéfadui zation with sodium
hydr ox al ci. um hydr oxi.de or %her:€9 es niumsalt, anmne salts

and otﬂg STV TR (EBIE 184 Phe Sho cﬁgﬁ?Po AEA" 2 oMpstihd having two or
nore car bowkyglwdnupsoaﬂs e:qm&:amunatédto dic aalpbxeyl atomei dstslemeas nal ei ¢

aci d, f umaid,G acicd: , RRYIEhL CAGd ABACE AAN AT FRthaptal salts,
anmoni um sal ts and am ne salts er eo sat ur at ed
such as alkanolamines , for example, monoethanolamine,

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,



30 dicarboxylic acids such as succinic acid, malonic acid, é”g‘gutarl aC|d

and adipic acid, and netal salts, annnnlun1salts and ami U$t200Rer eof ;

| ow nol ecul ar- wei ght pol yners of an unsaturated nonocarboxylic acid or
unsat urat ed dlcarboxyllc acid, such as acrylic acid 35 oligoners,

met hacryl | i goners and mal eic acid 15 August 2005 03/ 06642
PCT/JP03IB§6@§&55% oligoners, and netal salts, anmoniu (25%%2“$ﬁd anm ne
salts thereof; and so forth. The above- ment i oned pol yoxyal kyl ene conpounds
can be obtalned for exanple, by reacting a hydroxyl group- s term nated
pol yoxyal kyl ene conpound with an aci®fr anhydri de, such as naleic
anhydri de or succinic anhydride, in the absence of any solvent or in an

appropri at e1 &0t veRlci dANs BPPFaPlacatie basie g@i@,l wslconhgt @referably used on

t hat tively, th bt
st er 11 catTO 15 TRECHRFREYS o S TRERYaNar | Bt g ngaEeRs " Boup- ter mi nated

pol yoxyal kytehevcelepound fitty @cdar bodyhardamdd beef byllaw-ansesterification

between a hydroxy reyPaL ghdy r&m@qeng%;z%wé kl\/el §ﬂe¥f&{mgmgeand an ester
conmpound. 15 In the présent invention, anong yoxyal kyl ene conpounds

represeﬁiedaQﬂPQQﬁedﬁéﬁg?ﬁlfr?%nﬁﬂkﬂélﬁg}en?PR%%?W%¥e®hFEFPF@Si s a hydrogen
atomor X é&asyrddddaamibbl saspenestemnihbpdidcrailiedat etamidd) an

unsat ur at ed carqiﬁyngge%gaminsu%ﬂ_ro g th acnyllc agld 20 or maleic acid,
wher eby unsat Uratied oRGHET 8 HaviRg “Pdef 3aht H 46t A0ty can be synt hesi zed.

When t hese temsaineratedepomoimens; havhmgedefQ%ndanyaaetahﬂxhﬁnare

copolynErlzgggagtgadﬁcqgngggq4éa oW @gvgiﬁﬁHFﬂéaEﬁgﬂt uni t(s) represented
by the general fornula (4), general ormul a general formula (6)

and/ or HendrediFisakirgs oL 4o %?H&?lﬁpﬁgﬂlY%T%ﬁe?uﬁqéﬁna?o t her eby
i ncor por at estthg erdefiaaihag pxnnymmaﬁhlbmlhéﬁ podnHmenskel siors. Such
pol yners cogslltute an aspect of ,.t he gﬁese |nvent| n. The | evel of

addi ti on of ?*?tgﬁﬁﬁﬂgtnen $Eﬁ%dd¥§508 e%?ya ﬁene conmpound in the

concrete coﬁ&kﬁﬁnnqmyleaegémﬁﬁmﬂyq()aﬁhﬁlpﬁ@s@#RdaﬁﬂMﬁn¢kﬁvﬁa§epreferably not
| ess than 0o£KEEU%H@h¢%§Séepiﬁedﬂﬁtoﬁpb@199§Eyﬂe£&@ﬂzhes 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 sécondary 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 preseﬁt_invention.

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

35 derived from the introduction of amino group to



mass, relative to the mass of cenent. At addition Ievels_ﬁ;lom10.0001@6by
mass, unsatisfactory 35 perfornmance may possibly result and, wapeh2iten a

| arge 15 August 2005 WD 03/066542 PCT/JP03/01093 27 anount exceeding 1.0% .
by mass is used, the effects thereof will reach at a point of substanti al
saturation and an econom c di sadvantage may possibly be entailed. Mre
pref er abIWO 0¥466543ddi ti on | evel is not |ess than 5 0. 00653 B OMEEs, stil

nore preferably not less than 0.001% by mass. It is nore preferably not
nore than 0.5% by mass, still nore preferably not nore than 0.1% by nass.
The above-nenti oned conpound may be 23i ncorporated at such a level and this
addi tion causes 10 various favorable effects, such as reduction in unit

bol yoar boxJ o H S oS g Ry e ete. composi ©

~of the presueup 35 ¢avientdgHntgy beingy &fritviessErABVIRRY free carboxyl
groups and jGRRoBLEEUSS & Walilo Gedusi £y ﬁfﬁy%&tyagﬁyléﬁé@am corrposihti on and
may conprise one qQr, two or nore_ specjes. Suite re, .however, those
poIycarboxyﬁﬁélnﬁeiHyp%ﬁégﬁﬁ9§'ﬁﬁiSﬁhﬁ %erﬂﬁﬁﬂflﬁ9ge%e Ytycol side 20

chai ns. sSuch kyakyeashddy|s)c @acipdlpbygnier salcahdie bsednyg &t essenti al

const | tuents | GeRpRL.l SREISAA! 51 A LAl Godlded, PalycanbRy! i o aci d

cenent dispersants ] uci ng agents. Preferred as the

above- nent idarddegol yemr e yiritrodpstaen do hotsimer 9TaFR ol ycar boxyl i ¢ aci d
pol ymers (é}j Wyox gm}ay%iéﬁ@:g caaﬁ%qlméax?@:}&due%lenﬁ?tfee%g@némé tdéi-gmie l(JnIREL 1( 1)
represente t he follow ng gener or a ; Q 30 --

COO( RL30) aF?fﬁy(MfWhé?r]éﬁy eﬁ%o,gxﬁ(;e g%)d g glli%’gg%%eh%valnneq%r% different and 35

each r apr eseritylanhydrogetsjatdrohdn aheetdldcigreoup, the 15 August 2005 WO
03/ 066542 PCT/JPQ%AQ&OggriouS methods employable for the amino

group introduction, the method which uses various

amination reagents for converting the hydroxyl group

itself to an amino group, and the method which

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-

he concrete conposition



28 R130 groups are the sane or different and each repreSﬁgéﬁlanH%éslkylene
group containing 2 to 18 carbon atons, a represents the

nol es of the oxyal kyl ene group added and is a nunber of 2 to 300, 5 and
R14 represents a hydrogen atom or a hydrocarbon group containing 1 to 30
carbon atwgwse®d a carboxylic acid constituent unit (Jdyyph sented by
the following general fornmula (5): 10 R15 R17 -1- (5) §fg- 15
wherein R15, R16 and R17 are the sane or different and each represents a
hydrogen atomor a nmethyl group, M2 ,represents a hydrogen atom a

uni val ent netal, a bivalent netal, annDnlun1or an organic am ne. Also
preferred as the pol ycarboxylic acid pol ymer 20 are polycarboxylic acid
pol yners (Ad)yc@ephiseng molypalypoxpal &yt enelgblkgetbghsbetuent unit (111)

~TEpresent. Qgs;&h gt ol Louing sgetal) Lot muld 09 R BP0 | 1=~ - (9)

R19 R210( erel
- 30 each rept8¥e®§€Sa hydrogen atom or a methyl group, R21 may be a

hydr ocar bon gr ougugeshes HiNgnk bBobe GRENOILN AL aﬁﬂly@h&he oxygen at om rmay

be directly._. the mai.n _chain of th O groups are
Che sans | A THLS: BAYShF A dr T odr BEGHD r?rgiﬁ\ya kyHiRR Gioup 35
cont ai ni ng Wlerul® eaeboniratitE olproppnesgiird aehgtheanold August 2005 WO

03/ 066542 agﬁﬁ%ﬁggggggggﬂgg:ﬂﬂﬁggg of noles of the oxyal kyl ene group added
and is a nunber “of 300, and RL3 represents a hydrogen atom or a

hydr ocar bon grouﬁuééﬁ?%ﬁrﬂ%u}hf f6C8e b rtioH vt o dFetwhen®a car boxylic acid
consti t uentgtig(sf! M} thbn rapr eseatade byrd he 4,0, lboweagageneyplsf ormula (7):

10 R24 B26 Gocyn-4,7-diol, 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

are the sane or different and



C-C- R25 COOMB (7) wherein R24 and R25 are the sanme or different and each
represents a hydrogen atom a nethyl group or -000M4 mtﬁqwuét@gﬁti on of
the case where R24 and R25 15 sinultaneously represent -COOW; R26
represents a hydrogen atom a nethyl group or -CH2COOMb and, when R26 is
CHZCOOVE: 4 d R25 are the sane or different and each r esents a .
hydr ogen Pg’%ﬂ%gﬂa nmet hyl group; M3, M and M each repp;%gélgﬁfﬂg&a hydr ogen
atom a univalent 20 netal, a bivalent netal, anmonium or an organi c am ne.
Thus, the above-nentioned cenent dispersant preferably conprises at |east
one of the above-mentioned polycarbdxylic acid polymers (A-1) and/or at

| east one of the above-nentioned pol ycarboxylic acid polyner (A 25 2). The
above- menti gpegipghycarboxylic acid polyners (A1) and (A-2) are

characterized in that they have the essential constjtuent units (repeating

units) specifiedCOEBYRIS PREGIREG PlreHeT RAPE A°EBASITR Uent unit (V) 30
derived fr afe@eranenerpdBjoxyeikyoaead tatesurkey eenitiofbése constituent units

each My COMRI;%Era0€ SREU ShmpBlpkRa O IR SREGLES: oIg,Ahove- menti oned
pol ycar boxylic acid polymners F -Tfl can %\ pro ucea y copolynerizing a
nmononer B85 ToWMPes i Fomeiompsitsiong aarprrinkeranpivp hgiagdcoastinasnt 15 August

2005 WO 03/ Q66»haaBCIH ¥ D 03 538 UBbAa (#Jrn(R-18n BREREES (i@ nentioned
| at er herein) and 2 gonomar iving a constijtuent, uglt (%lﬂf%: (e.g. nmonomer
(b) nent i orRSY-YCAFBI X RETH (O RS UBESRET b OGNS EdBAPE Ve i a mononer

conposi t i oncampuhdr bfieing antegirtox y3 i ODMONES (i sinfigaasedistyt uent unit (V)
Corpr i ses. opr ainy TERN 14 ST Bhe" Fhekdles, Rle BRI T e Speci es
gi vi ng ¥Wachr¢ted pedy | venroansls vbdatnadi by amidle Wiead éachakbwrstituent unit
conprises tWRen"BRE A1 F8LI18S1 ehBO-SEpdTHE MRAGABREATI Vi ng each
respective , constltyuent Mt AL8uhg RSt %o 0e RLEROLLLONS, Of the
const it uent™* Ui P 9 _ Y .
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



as acrylic.a

constituting the above-nentioned pol ycarboxylic acid poly é %A—l are
preferably such that the nass ratio 15 "constituent unit 1%§‘§H uent
unit (Il1)/constituent wunit (V)" is equal to 1 to 99/99 to 1/0 to 50, nore
preferably 50 to 99/50 to 1/0 to 49, still nore preferably 60 to 95/40 to
5/0 to 30 eﬁB@ {eferably 70 to 95/30 to 5/0 to 10, with the proviso that
the sum 28 of the constituent unit (1), constitucHt™BA41993 ) and
constituent unit (V) is 100% by nass. The above-nenti oned pol ycarboxylic
acid polyners (A-1) may al so be produced by direct esterification, wth
an al koxypol yal kyl ene glycol, of at PBast part of 25 the carboxyl groups of
a pol yner obtained by copolyner|2|ng a nmonomer conposition conprising, as

essenti al cgm@&ﬁé@t %,ndaﬁeea§aééllr@st edniBRPGART DO ia&d afkde MOnoner, such
t hacry Hg% crotonic acid, and a nononer (e g.
ditn) -

c
nmononer (b)Sggt%e ‘?ﬁﬁ%ﬁ FQ e?o
Referring to the Hzowkorenheoniathege pengbxiormplane (Ebirpotihés Glar30
hydr ocar bon,, gr I e ted, b eci es, al kyl
o oups. cont B reoee IRl O TR Ry A A e e o 5
ar omat i ¢ gr bRpRlUMhiPeilNg* Bt by Bt sopeauad ofsth siiclRcls August 2005 WO

03/ 066542 ngmjlmb 6?1%%?.113&5aiﬁawﬂnhy@kﬁ%{%p&_erﬁﬂocllﬂh%nyldal iyl

al kyl ) phen ubsti t.u roups, and al kenyl groups
cont ai ni ng % E%aﬁﬂoﬁgﬁtgﬂig@%%é’a98 a@%yv?é%ﬂ? R 8P noles of the
oxyalkyIeneagpnup:aﬂﬁedonseat5 ﬂmﬁb@praptnﬂnﬂbaGBCEChh@hwﬁﬂﬁﬁ preferably
not less t fbfé%a %sQEe gr Hcﬂﬁ%s 8as t %%ﬁﬁg61§%i§l ﬂ%%ﬁ preferably

not | ess than 15, g ra not T ess t preferably
not nor¥ t hﬁ‘ﬁnmo blﬁuP ﬁé?-ﬁ%‘ii ebY t%eﬁ&%éﬁtwnéﬂ%‘ﬁ BEBRBE coht ai ned in 10

R11 is not Ji@ﬁﬁdﬁal’t&ﬂbnlolﬂUIa ﬂy@fcﬁfﬁb@toﬂ@t—t@ﬁﬁﬂxéﬁw 22, nore preferably
not nore than 18

ti not, nor.e than 12 peci al |y
preferably notY rnyéi %gﬁeGCOH%%ﬁFFﬁ HQ%rgfg?EEﬁﬁy%ﬁﬁ Ardrle oh e%YS nost
preferably h@@nseﬂﬁeglﬁhaﬁtsonJﬁeﬂW§aa*alhgdtQKYImyqyﬂmematmimahmia (4) gi ven
here'nabovepoiﬁﬁ%ﬁﬁﬁﬁ@&%ngfcSﬁgoﬁﬂhigﬂ%”ﬁn'Qs%@ﬁ compound.

15 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



oxyal kyl ene group R130 is suitably 2 to 18, but preferably npot nore than

8, more preferably not more than 4. In cases when the conStAY9YeR00Gnit (1)
20 conprises one species, it is preferred, for securing a balance between

~hydrophilicity and hydrophobicity, that the oxyal kyl ene group conpri se the

oxyethylgyg g@gqﬁ as an essential constituent, nore pgﬁ&ﬁﬁ@%h%?mﬁth a

cont ent Téss than 50 nol e percent, nost 25 pref | ess t han
60 nol e percent. In cases where the constituent unit (1) conprises two or
nore species, at |east one constityent unit species (1) preferably
contai ns the oxyethyl ene group as arf’ essential constituent in oxyal kyl ene
group species. 30 Suitable as the nononer (a) giving the above- nentioned
constit uentamdiint ~ kdeddirCA-. 08 aykmw@elaoxis@@ adeuet recderi ved from

(meth)acrylic acid, .crotonic acid or hydration (oxidation)
product, and - &Stelt icaeta%ln gr gdfetyt o‘? Sr%tsﬁfﬁg%gfl%&él 'd*8F 35. crotonic
acid-w th aalnldomytpettymrtqﬂ sligagivyobkge otrtsainved ibdy Avrg Lmtta20e8.-WO 03/ 066542

PCT/ JPO3/ 01R93 é%e?yr@sifu tirgm Qﬁdé‘tggn-lﬁev%lkil ense oxd de darany of
sat ur at ed allphatlc al cohol's cont ai ni ng 30 carbon atom(s), such as

net hanof, &-RENSE, Py- rb"i'%spaﬁ(ﬁlllllmOB%t%‘fﬁﬂeraPlﬁeﬂ?’énloefss fh38xanol , octanol ,
2-ethyl-1 % Iwexanai.r nay| ral cohadre |pa:|él’fyé|raBL9Q|ft§I| ,moeet yYhaal cohol st earyl

al cohol , etL.c, Upsat urat | i phatic contal 03160 30 carbon
at ons, such gs §9 E% %ﬂcgﬂjﬁ RB tﬁa?? t‘moﬁ?Ji rlgalé%hol ol eyl
al cohol , eﬁw'masalié@@lﬁboabdmmmspmmmtammpngd3mu0b@O carbon atons 10 such

as cycl ohe&%&g&poaa@le@w%bﬁ al gabol sarﬁprttralsnbagltﬁaﬁ Eadesar bon atons,
such as phenol , henglnethanol &benz yl al cohol ),  net hyl phenol (cresol),

p- et hy EBhe Y3 1ovgi FRYMRANKeREECCT et 2 IearEt iR VWhAERSI ,  nonyl phenol |
dodecyl phemalterphenyéphenioicrenapht haot serlditet and Prgferweadnar én however,

t hose estehugagzgyg s of al koxypol yal kyl ene glycols corresponding to the
cases where i'S"a hydrocarbon group in general formula (4), wth

(et h)acryl i c actie orolvcatrdarel aei aciduialamies &8 khe above- menti oned

nmononer (a)in2@rpBehtiEtesid haef ebhevt fg, cAsddiiteBn byt spaCidr-genhem cal

15 invention 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



nanme: met hoxypol yet hyl ene gl ycol nono(neth)acrylate, 25 et o] yet hyl ene
gl ycol nono(neth)acryl ate, 1- propoxypol yet hyl ene gl ycol fgaaﬁﬂgﬁbos
nono( met h) acryl ate, 2- propoxypol yet hyl enegl ycol nono(neth)acryl ate, 1-

but oxypol yet hyl-enegl ycol nono(neth)acrylate, 2- butoxypol yet hyl enegl ycol
mono( met hyweasydsgd2e, 2- met hyl - 1- propoxypol yet hyl ene gl %eqliposmniaos

nmono( et h) acryl ate, 2- nethyl -2-propoxypol yet hyl ene gl ycol

nono( et h) acryl ate, 1-pentyl oxypol yet hyl ene glycol nono(neth)acrylate, 1
30 hexyl oxypol yet hyl ene gl ycol nono(ggeth)acryl ate, .

cycl ohexyl oxypol yet hyl ene gl ycol nono(neth)acrylate, 1-
octyloxypolxethylene gl ycol nono(neth)acryl ate, 2-

et hyl - | - hex{yTQxgsoipperny| e FREcoir Wb ESEherth)ast poabe,

nonyl al koxypelekhykens &%&@gﬁ@ﬁ@oéﬂgﬁﬁ)&ﬁf%ﬁ?&ﬁg 350 18

| auryl al koxypol yet hyl ene gl yc nono nebggacrylate, 15 August 2005 WO
03/ 066542 F%‘f%?éoéfefiﬁesa???é’&??rl&ﬁké&‘?/ erHifPeReC fI §HS of :
nmono( met h) adrey loatye 1 ky séeargdoalpk axypal yed hd eneugbye obt nona{ metoh) acryl at e,
phenoxypol yet hyhe I . D th)a | at e, nyl hoxypol yet hyl ene
gl ycol nnné%ﬁ£¥%)g%?%ﬁ§%§¥sgyﬁgéﬂgﬂ%%e%%§?d%$f%t y%8§8g§%§col
mono( met h) &opPacertapring HyltshéRokypety ertvpisenend| §corrrmond(wet h) acryl at e,
di met hyl phenaxypehyet bylenadlyqeh) np@g@&é&'é&ka%yl 8h€, following
p-tert-butylphelnoE Foliethytene gl yco nono( et h) acryl at e,
nony! phenoXp6iyet % Bk gid)col 10 nono(met h) acryl at e,
dodecyl phenoxypol yet hyl ene gl ycol nono(neth)acryl ate,
phenyl pgenoxypol yet hyl epgs gjircol  nono(net h) acryl at e, napht hoxypol yet hyl ene
glycol nono(neth)acrylate;;*esterifa cation products derived from
(meth)al lyl al cohol -et hyl ene, oxi de adducts and met h)acrylic acid,
esterification prodUE@‘ ﬂéﬂ}%éﬁ fromcrotyl alﬁgﬁél-ethylene oxi de adducts
and (nmeth)acrylic acidl add various |ike al koxypol yet hyl ene gl ycol
nono( net h) acryl at es. Nb#%dxyﬁﬂmﬁethylene-polypropylene gl ycol 20
-mono( et h) acryl ate, nethoxypol yet hyl ene- pol ybutyl ene gl ycol
mono( mgkh) 3lylaf exiset Roxypgl ?(f’t Q‘#eeﬂ?é & BEOHF!EEQP@Q{ ya‘i]‘%i
nono(neth)acr%!ate, et hoxypol yet hyl ene-pol ybutyl ene gl ycol |

eac represents a hydrogeh atom or a methyl 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 acid polymers (A-2) comprising a
polyoxyvalkylene ether constituent unit (III)

represented by the following general formula (6):

|
—C—C— (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



nono( et h) acryl ate, 1-propoxypol yet hyl ene- pol ypropyl ene 25 gl ycol
nono( et h) acryl ate, 1-propoxypol yet hyl ene- polybutylene_gﬂﬁ gust 2005
nono( met h) acryl ate, 2- propoxypol yet hyl ene-pol ypropyl ene gl ycol

nono( et h) acryl ate, 2-propoxypol yet hyl ene-pol ybutyl ene gl ycol

nmono( et fe, 1-butoxypolyethylene 30 pol ypropyl el

nono( net h gg%%#%%e, 1- but oxyet hyl ne- pol ybut yl ene glycgﬁﬁ”g&%ﬁgh

nono( et h)acryl ate, such esterification products as obtained from al cohol s

in which two or nore al kyl ene oxi de §pecies with (neth)acrylic acid as

esterification products derived 35:%r0n1(neth)allyl al cohol - et hyl ene

oxi de/ propyl ene oxi de 15 August 2005 WD 03/066542 PCT/JP03/ 01093 34 or

et hyl _e][l_e oxhge/caubyl ﬁﬁﬂegxdﬂetmddugbskgngne l(qm;fdib) ﬁeirdy&tii ﬁnciacijsd,a

_esterification produgt ved , feom crot al cahol - et hyl ene
oxide/proprg%§BOQ?dg g? ?% hiﬁ%%é o%ﬁggfﬁé?§F€%§“6%F’§na8dﬂ%ts and “

(met-h) acr yldx & hagirdcagnen | 9daipy genbasnabg ok yipol3falceybene gl ycol o

nmono( met h) agrod @4 eS andUh t 3bhss:as ithe- Mgt abn &t At Lt hergbove- nentioned

general formula QS) are unival ent netal atons, for exanple al kali netal

at oms suth HFPUSSERIGH PEobiniCld OHABY pBeRtSR MO BNl At netal at oms, for

exanple alkaline earth netal atons such as cal ci um and nagnesi um and

trivalent nmetal atoms suyg#y gsgeal um num and iron. Suitable as the organic

am ne group are _aIkanoH%ni e groups such as an' et hanol am ne group, 15

di et hanol am ne group andi triethanol am ne group, aa? a triethylam ne group.

Suitable as the nnnonef*EbT‘ yving the constitue )unit (I'l') represented

by the above- nentioned bene al formula (5) are acrylic acid, 20

nmet hacr’;ﬂ ic acid, crot orR%'3 e@@d}Ménd nmetal salts, ammpbniumsalts and am ne

salts of these. In particular, (meth)acrylic acid and salts thereof are

preferred. fl5a,Qr gheradgas Lhecpol year boxylisteachd fol ey, to be used in

the practice of the present invention are ose copolymers (A-1) in
whi ch the COWSIISEBERt aURYErqI9n PéPResertehbly Timargerer@PMornula (4) is.
a. consti twia tuBl bxEbplionha @hl Bd9e afile RLRZagty i8° a

15 simultaneocusly represent —COOM‘; R26 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



hydrogen aton1 8130 is an oxyaIkerne group containing 2 to 4 carbon atons
and R14 is a hydrocarbon group 30 containing 4 to 30 car bdr AH98Es2008nd t he
constituent wunit (I1) represented by the general formula (5) is a
constituent unit (11'), wherein R15 and R16 each is a hydrogen atom Thus,
preferrqugﬁﬁ% above ment i oned pol ycarboxylic acid po mer are those
copol yner 'eh*35 conprise, as essential constituent (LM onst i t uent
15 August 2005 WD 03/ 066542 PCT/JP03/01093 35 unit (I') represented by the
followi ng general formula (1): RL 5 (CHz- I) (1) COQ(R20 nR3 wherein Rl
represents a hydrogen atomor a meth3fl group, R20 represents an
~oxyal kyl ene group containing 2 to 4 10 carbon atons, R represents a

hydr ocar bomrgrtoq@]) engauﬁur{&e& t¢ )SQeﬁ\e{&% at:ee% ABH-MY epfesents the
‘nunber of nol es t he ox Iene group added gnqﬁls 2 to 300, and a
Wi

" consti t uent® dMCTEEI 9 VHEDr% ﬁF&&tﬁﬁth%Plﬁ(an
15 R4 20 (CHi- n@%{16ﬁ€ﬂﬂliﬁ§r\Mmeeenm B ¢epresient soashydeagen atom or a

eyl 97 QRGN ML cREPTESRNLS 3 VHLOURN. Bl Utk val ent metal,

bi val ent net an anmmoni um organi c amne group. These
copol ynmér s teaEerhg1hpyed r@ﬂﬁteﬁeen%uezs‘fs eh‘fh dle -gonBeenRnt (&inits

(repeating meuttl%heendaﬂey hdAdither Maue agorshit ventRidit(V) derived from
anot her nononer (e) to be nentioned.later herein R20 in the above-nentioned

general forTIPEEEP PRI dh dRyEPRYTne §P6uB ot Hing 2 to 4 30
car bon at omencihe epyalkylendrgr eaphmayspoonpiies econeitspeciwsitor two or

more SPeci 85 | 0:,8aSESHNEN AR Bhr REE SRS SR-AERL! Y alyRg, the mode of
10 species, two or 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 ecid polymers
(A—11}) may also be produced by direct esterification,
with an alkoxypolyalkylene glycol, of at least part of

25 fhe carboxyl groups of a polymer obtained by R
copolymeriéing‘a monomer composition comprising, as
essential constituents, an unsaturated monocarboxylic
acid monomer, such aelacrylic 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

gggerh%}%erf or mul a (2) .



may be of the random addition, block addition, or altern ting addition
type, for instance. In a 35 preferred enbodi nent, oxyethylérfﬁJ Fﬁ%ﬁé are

added to 15 August 2005 WO 03/066542 PCT/JP03/01093 36 the site of bonding.

with the -COO group. In cases when the constituent unit (I') conprises
only one %e0|es each oxyal kyl ene group noi ety preferabl i ncl udes the
oxyet hyl eNBY¥6Hp as an essential 5 constituent thereof¢T H%ﬁ”@’ Breferably
with an oxyethylene group content of not |ess than 50 nole percent, nopst
preferably not | ess than 60 nole percent. On the other hand, when the
constituent unit (l1') conprises twdlor nore species, it is preferred that
at 10 |l east one of the constituent unit species (I') contains the

oxyet hyl ene, grauRyi N ﬁqgj”lp(ppéy,@h kyﬁ;ﬁ&‘iﬂyﬁ ”Qb@k%l)ﬁlh@r’iﬁpj The

above- msntloned nean nunber m of nol es ad to 300. Wen it is |ess.

than 2, no SUELEEREM PRPTAdPBBNPFPRIYE &roé‘f’érl gnfli dbF e for di spersing =

cenent par tgrches adshdtes:mﬁrﬁ_;r hteayo bea thtraigtedsi. n The awonegeet e conposition
of form (2) instan n t he ts se i nvention may
dhg%ﬁr ai I %% 3%6yaf¥Jléﬁ QBU%E§%8%$ :?

not be pro en i excee Beco icult 20 to
pr oduce 5t henimpeasndeth oo imprer thAB PR, |Rr§f€|maéﬂ&!r rell tavgehan is

preferably ﬁ‘oholrésﬁréf&'h}:ﬁ@ nobPigsPrefal akl,yseit1i fopot nore than 200,
still nore preferably not 'nore than 150, nost ag;erably not nore than

100. The aRrd6E2RINGRT dresSFoltlan aided"dars ofh Y abet afeeal ue of
nunbers of tmnegoof mrhesomyat kylehe atgyouptaddes thmreando.nol e of the

oSty e e Ayl GEPRERBILEG DY, LG RUGLALAIORINER ). hen the

nunber of carbo ons in ove- I one rocar group R3 is |less
than 419 t Ru |15 m@0 bes$ nporsilphbatt Srpfevakies trh?et &oAcr éhancofmosi tion of

form (2), fQyrel BSbades 1 Wt RosPachig. mcts%l\zainuee%reﬁmﬁ c surface
val ue within the range specified P@y t he oncre te val ues
I

n
but |arge FEANECTGi FIe% drin S5855EH eir Syltyhélogrlégf‘é t durabl lity.
35 Furt her ,fut@rraprdffemgdnyt nandhore arhatef;oamony rgehéralsl v S:ohugust 2005

more than 3.

15 Referring to the géheral 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
édducts derived from {(meth)acrylic acid, crotonic acid
or a-fatty acid dehydration {oxidation) proauct, and
_eSterification préducts of {meth)acrylic acid or

35 . crotonic acid with alkoxypolyalkylene glycols obtained



WD 031066542 PCT/JP03/01093 37 used in conbination, the an%unt of alr may
possibly increase with the |apse of tinme. Wen it exceeds éﬂguﬁ

di spersing ability of cement particles and so, forth may possibly
decrease. The nunber of carbon atons in 5 the hydrocarbon group R3 is

pr ef er abl re than 15, nore preferably not nore , still nore
preferablg/(loq’%?‘sn%me than 8, especially preferably not ﬁr%%%% J%%q?fﬁ 6, nost

preferably not nore than 5. Suitable as the above-nentioned hydrocarbon
group 10 containing 4 to 30 carbonzﬁgons are al kyl groups containing 4 to
30 carbon atons, benzene ring- contalining aromatic groups containing 6 to
30 carbon atons, such as phenyl, al kyl phenyl, phenyl al kyl,

(al kyl )pherw a&i@ﬂliitibh%ﬂb M}el@yblﬁﬁlbr@m&h)él tgr@upsof 15 and al kenyl groups
containing 4 0 ca ng_the hyd rb r sat ur at ed
al kyl gr oup%""tu&r‘_li e&n@%%ﬁn’%‘ilecdnglcﬁ’? Em ?er%alanr%’ fa'gr ?ng r'cl%‘ﬂhese al kyl
groups nay deorstsiai ghthors bretiiehed Ehhiuhml,atﬁ)\momnpilonbd general fornula

(2), ML is p20dhe sapBn@snd® inpkhengenes@adr,mlachy)-1-The proportions
of the respective’constituent _units constituting the above-nentioned

“pol ycar boxy?eP%dei §opst y‘?wJé?Ohodf tlﬁEIYét?JcF‘{WnsﬁettéfénFlﬁ?ﬁq ’

(1')/ consti§teatyiuailtokdl, )dixonsunbeettated tal\i)phaaﬁe/ auéﬁﬁ:m t hin the sane
range as t heOI{ atllngn" ?ﬂétl%djent un| te | )/coqjstl tuci uni% )/constl t uent
unit (V)" o EHE ol y Ear bocyi e adF apol S Shed

her ei nabov ere thisd 1labundavices (qmtelpﬁép@lndelon:s])exif atllcrehotorfsttq fuent units

(1) and (I |Qlié}c§li%ha§9&%h/§r%onac 58 n3lq P ef £raploa Buahatbal, the sumof the
constituent units (I') and (I1') anmoint to not |ess than '50 ol e per cent,

more prift er @Yy AfoCYFEeReY M 66 Ao EOBRT terit! cahellat FRRTA Y the al |
constituents wy B eansbmtaﬁomg fshehCQQO;_l)tyéfEﬂ mngrlml@ehnmnorrers (a)

nment i oned ahov t est e ved from 15
August 2005%2&}/ 6 ﬂ%fgcﬁw é‘fé@g eaﬁcﬁldx Pgé?ecekne gI ycol s

obt ai ned bydHeRtinvilphendl afky el ene- ‘@ﬁlfti'ek(LS{)Y]mmllnl ng 2 to 4 carbon
atonsrto nonylphenol, dodecylphenol, phenylphenol, naphthaol,

15  etc. Preferred are, however, those ester compounds of
alkoxypolyalkylene glycols corresponding to the cases
where R! is a hydrocarbon group in general fofmula {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-
broPQXypblyethylene glycol mono{meth}acrylate, 2-
proﬁOxyﬁolyethylene glycol mono{meth)acrylate, 1-

25. butoxypolyethylene glycol mono(m?th)acrylate, 2- _

i butoxypolyethylene glycol mong(meth)acryléte, 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(méth)acrylate,

35 laurylalkoxypolyethylene glycol mono{meth)acrylate,



saturated aliphatic al cohols containing 4 to 30 carbon atons, unsaturated.
al i phatic alcohols containing 4 to 5 30 carbon atons, ali c%‘M%‘STa?QQéhoI S
containing 4 to 30 carbon atons, or aromatic al cohols containing 6 to 30
-carbon atons are suitable as the nmononmer (a') giving the constituent unit
(r) represented by the general formula (1) given aboy Suitable as the
nonomner Cﬁ q%?%lVlng the constituent unit (11") reprgégHPéﬂ(Bi t he
general formula (2) are the sane ones as those suited as the nonomer (b)
menti oned above. The pol ycarboxylic acid polyners (A-2) nentioned above
can be prepared by copol yrmerizing a3fononer 15 conposition conprising a
nononmer giving the constituent wunit (II1l1) (e.g. nmononer (c) nentioned

later hereidy1a0do NRIFRK18hY 1 80y e neRBIhb ENRMr wikitke, (1V) (e. g.
mononer (d) nméentioned | ater herein) as essential  constituents. Such

mononer corfESitYi Bhk ?%%Pq%MPFﬁe}e?% Toftodi MCROMBRINE TGNy t he constituent
unit (V) (Qm@noxﬁpﬁb@@ﬁhﬂﬂéhenamycﬁneﬂnkaMthmaceyrﬁte;The proportions of the

const | ¢ Uenty ol i e EOIBAIMLLD G b Apose RNt orpd g uegrboxyl T o act d

pol ymers ( are suc mass. ratio 5 "constituent
unit (I 5|)/r@¢rlnsrtlpbawmimet risne onbtsalugencdneth)@pryliadeeqial to 1 to

99/99 to Jet/h(g(lbﬁeﬁgx &tﬂgeéﬁéa%iycoioﬂoeo%é@@)at&ﬁ;!a(}.eto 49, still nore
preferably 60t 95/30 to 5/0 to

95/ 4 ef 70 .t
10, with t K 89’ e%‘b"kfﬁ‘i’iﬂeiiﬁiél%ﬁ?n‘ild{céﬂl gf’“?ﬁ’&e AR uni t S (I,
(rv) and mexnﬁ &GGQﬁﬁnennxyso1?@ehghaue<ﬁﬁnbﬂoned polycarboxylic acid
pol ymer s p l es,” on an
aver age, o%én%h %Eﬂf 5&?ﬁe%8§9 %ﬁe£¥§ﬁ§g§@ghgl%ta|ne by copol yneri zing
a monork®r d@wmMEdsEt bﬂcwamguepdeeﬂeowwem%sa@ymﬁ FP03r31093 39
conpri si Ng,mA% (ReSRNAE A1 [QRNS bhbHE N Benciy N Fat by Bérad glqjc@qhol such as

allyl al cohol, net aII al coho uten-J -
3- et hyl - 2 35OdReFE b?c%#l%feWePﬁ§?th%?¥Rﬁ¥¥$t§ gﬁne %Hﬂ:a mononmer gi ving the
-const i t uentmarni {mebh{ by ateg. erbavhEic{dompmbidoned deatisrecher ei n), or by
reacting such,pQl.YPRf $11AY112.88: 2L K@yl ¥akkyl £88ucts 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—propoxypolyethylene—
'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 whieh two or more alkylene oxide species with
(meth) acrylic acid as esterification products derived

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



egcoI mnth an average noles of the oxyalkylene gr oup added of 2 to 300.
Referring to the general fornula (6) given above, 10 the §Jﬁﬂaaéwﬁﬁnber b
of noles of the oxyal kyl ene group added is 2 to 300 but preferably is not
"less than 5, nore preferably not | ess than 10, still nore preferably not

| ess than 20, nost preferably not less than 25. It is nost Preferably not
more t haWVOBWsFhe nunber of 15 carbon atoms in R23 i sPEFEREOHIy not | ess
than 1 but preferably not nore than 22, nore preferably not nore than 18,
still nore preferably not nore than 12, further preferably not nore than
6, especially preferably not nore t3an 5, nost preferably not nore 20 than
3. The nunber of carbon atons in RR1 is 1 to 5 but preferably not nore

than 4, m)r%p %ftfr %)I&/X t/b@ggeq_%h%g a%ﬁq the ggructure -CH2-, -(CH2)2-

-O(CH3) 2" are’ips erre e humbér “of ¢arbon atons in the
oxyal kyl ene(m@@)gpgupqumcﬁrneﬁh@rgé*@tauonf oradrats 6ekivish above is 2 to

18 but is prefheablyl notcomieethgnese &zlldé/prfef)gle@é ef:er@bloy not nore than |
4. In cases when the . O};}Stl uent um%@é#% r| se S, 218§ peC| es, it is
‘preferred, ‘?td‘rﬂ?é‘(?u?ﬂfge SREe°BEE Shijl of)’ﬁ"? Gy “afd

hydr ophebi cidid, thdtiiltee m@hbyhéhexy@rwkcr@apelgbmmb oxyet hyl ene group

as an esse I idugnt, nore preferably with a content of not |ess
t han 50 nolr}&eon%e(rr'“ggﬁpgér%%%preferably not Less than 60 nol e percent. 35

The metal at om afidirRjgniaé &REnBefrbup-ors MAubusth 2689 VAD 03/ 066542
PCT/ JP03/ Olt(é‘%?u%@eae@émt Gj@)rbt)élB/B,(S%ﬁ d\?ﬁvlamehhem@ib@l/ermﬁt,l oned

gener al for a ment i above- nent refe ng to M in
the gener al*F% oFﬁﬁ(ﬁ‘F‘él i &P go Urﬁ;hgﬁe:’t F%}umg’l Vi ng e5

const i tmentanmu_::tot(alsv)um;epne«saellemedmbyal ttetcg@]elfat efgnpida (7) are

unsat ur at ed, IpRQEAr ROXW i |H§e gi dtoggnglg@g Sy SUGH -3gmagky! i ¢ acid, methacrylic

acid and crotonic acid, netal salts, ammoniumsalts and amne salts
of these afthINFSALEF ated Qﬁlé’érlBB%yW?Ea]a(ﬁt(P“‘fosﬁﬁﬁoﬁ%r% W ™as nal ei ¢ aci d,
itaconi c aciml iGiohl ac@Aiteble as the organic amine group are

alkancolamine groups such as an ethanolamine group,

15 diethanolamine group and triethanolamine groﬁp, 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 ﬁnit
(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



acid and fumaric acid, and netal salts, amoniumsalts and am ne salts of
these. The anhydrides of these may also be used and suit dBIAIEStZ8Pes
thereof are maleic anhydride, itaconic anhydride and citraconi c anhydride. .
15 Among them those unsaturated nonocarboxylic acid and |ike nononers in
whi ch R24y E gpd R26 are the sanme or different and & gpP @g? hydr ogen .
at om or a net yl "group are preferably used, in partlcu ‘% ﬁ)acrylic
acid, maleic acid, maleic anhydride, and salts of these are 20 preferably
used. The nononer (e) capabl e of being used in the practice of the present
present invention and giving the constituent unit (V) may be any of those
copol yneri zable-with at | east one of the other nononers 25 and thus

i ncludes, amisuiitabl geppesiresd bhetholiwiondng hahérest®rmuand diesters
derived frog?unsaturated di carboxylic acids, such as maleic acid, fumaric.
acid, i taconi'c acid and citraconic acid, and al cohols containing 1 to 4
carbon atons: half ani des andR30 dlanldes derived fromthe above-nenti oned
unsat ur at ed dicarboxylic acids and am nes containing 1 to 30 carbon

atoms; half esters and(d §_der|ved fromthe @fzve- ment i oned
unsaturéted dlcarboxyllc é%ld and al kyl (pol y)al K ne glycols, which are
adducts of 1 to 35 500 nDIesggé ig @é Jene oxi de(s) containing 2 to 18 15
August 2005 WD 03/ 066542 PCT/ ‘Q 169@*M1 carbon atonms with the
above-nentioned al cohols or amnes; half esters and diesters derived from
the abovewWmeneionkt nepzasenas eal MUdnnq@@xywbm aci dsnetridyl ginpopl s cont ai ni ng

2,10 18 camben: &l RA! YRkl ane.cd ggbUEOLSne il aly o goagduct s of 2 to
300 nol es of an ~al kyl eng oxide(s such gj ycol s; hal f amides derived

fr om ndPeafddPeragteandg gF?EB?%erE'éntaaPMfiﬁ@C? b ESUar bon at oms or

pol yal kyl erenghyaohg, 4 vitu clo &Eaf:‘boﬁCMLtQﬁSS a@ld & k@pﬁ@ﬁemm aneof an al kyl ene

oxide(s) w o al.kyl ene ycol i th) cryl ates
ReJF‘ﬁ(:JE?ene ]Qeéf o(}Jdlls'tl ma‘? ﬁk ar gm? ?‘%leeﬁg K

such as tri ycoI acr Nend gl ycol
di (et h) acriyl é@@; @My@r@ﬁ@l*&eﬁéen‘glw (dil(dethya@mrmi‘aﬁt% tahdhepol y) et hyl ene
gl ycol - (quylg@ggglggﬁgﬁﬂgu@g&mgiﬁnggh)acrylate; di functi onal

15
R4
—(CH,—C)— (2)
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



15 (meth)acryl ates such as hexanedi ol di (nmeth)acrylate, trimnmethylolpropane

tri(methyacrylate and trimnethyl ol propane di (et h)acryl at d2AU8F83096ky | ene
gl ycol dinal eates such as triethylene glycol dinaleate and polyethylene

gl ycol dimal eate; unsaturated sulfonic 20 acids and nonoval ent netal salts,
di val ent W%)ttﬁ}omﬁ |ts, amoniumsalts and organic amne salts thereof, for

exanpl e vinyl'sulfonates, (neth) allylsul fonates, 2- PCTAPO3/01093 :

(met h) acryl oxyet hyl sul fonates, 3 (neth)acryl oxypropyl sul fonat es,

3- (net h)acryl oxy-2-- 25 hydroxypropyl sul fonates, 3-(neth)acryl oxy-2-

hydr oxypr opyl sul f ophenyl ether, 3- (Bf“rset h) acryl oxy- 2-

hydr oxypr bpyl oxysul f obenzoates,' 4-, (nmeth) acryl oxybutyl sufonates, (neth)

acryl am dongtdydisd HLenBbesing 34 chmehh) -as6Y| praudnet byl stddsonates, 2-

met hyl propanesul foni ¢ acid (et h) %cr¥1 ?m de, an séy enesul foni c acid;
unsat ur at ed” nohddsr KERYFI et d8* tsidth! aSHeryiST B¢ d° fret hacryl i ¢ aci d
and cr ot oni spediciy], cantd oetalkydahesgranpom i sarnefeandiam ne salts 35

t hereof . 15; Augst 5 65 PQ3/ : Esters from-
unsat urated’ m)no_casr %g)@( P%%@é&g@aégo gé%h%?f%%%‘?&?%i ng 1 to 4 carbon
atom(s) |5 f oFCwdheat }ﬁ/bﬂf\%ﬂ?fr( FETR) BER P aRlRLY &t aPnet h) acryl ate, propyl
(met h) acryl gt gst1ghypledytobpeidnactybat 8ot NBA4W I caurcs0t Qeat e, et hyl
crotonate and é)r%lpyl c%oton te, .am dgs_ dertl vedgronéunsatur t ed

monocar boxy§ c-Hdi dSOEhdPT e Y BRT al RERg 12T S RFLE BO T Htons, for
exanpl e nedhytHenetthrachyhdmvben vhaytoasohatdrds wiich (88) st yr ene,

a- net hyl sty - vin o] a = et hyl styr : i ol

nono( et h) a(%:ry e:llts\ééss éh%hJ)gg{%%ggSFéﬁgai %‘% n%yn%eﬁ)rggrgﬁlég?g :
1,5- perfi®anetfdit opsnefnEl)FoysEiAtenhng 1t GiRRSéATedilo) Corditfet h) acryl at e;
di enes suchtias dailaliy@BRe §iSHY €RCeack- sRYAMyllond RBubagdi @fee@nd
2-chloro-1, 3-but-adi ene; 15 unsaturated am des such as (neth)acryl am de,
(et h) acry'f aeflkeﬁ am des, N-nethylol (neth)acrylam de and :

N, N- di net hyl ( et Fhacehbaeimdat ionsdt ueat egdugyano odonpdendsidych as

(meth)acryl pnid rdd §08N0d @en it is less than 2, no sufficient

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



chl oroacrylonitrile; unsaturated esters such as V|nyI agetate and V|nyI
propi onate; unsaturated am nes such as am noet hyl (neth)
nmet hyl am noet hyl (et h)acryl ate, dinmethyl am noet hyl (neth)acrylate
di met hyl am nopropyl (neth)acrylate, dibutylam noethyl (neth)acrylate and
vi nyl pyridine; divinyl aromatics 25 such as divinyl benzene; cyanurates such
as trial l YPO3B&&Rurate; allyl conpounds such as (neth) BAWPAIBhol and
glycidyl (meth)allyl ether; unsaturated ami no conmpounds such as
di met hyl am noet hyl (neth)acrylate; vinyl ethers or allyl ethers such as 30
met hoxypol yet hyl ene gl ycol nonovi nyl37ether, polyethyl ene glycol nonovinyl
ether, nmethoxypol yethyl ene glycol mono(neth)allyl ether and polyethylene

gl yed m)noéme hokalusiii. Ph Oé‘%?‘%fgerf QE’ 45 ‘i\ﬁ%%%‘?fyzo% VO 03/ 066542

pol ydi net hyl'si oxanepropy am’nonal eam di ¢ adi
PCT/JPOS/0I093€ASEpol§hhﬁhﬁI%@P§?IQﬁahéamanUbﬁ@py¢eﬁ@aﬂ¥hbﬁﬁheanld|c acid,”

pol ydi met hydad 119X 8085 Pl (RYiQR¥AFF NOERL BAPItG cBeEUdnd so forth -
polydlnethyIS|onane-b|s(d|propyleneanlnonal amdic acid

),
pol ydi met hyF& PEXERRLY 136765 3- e yiugPey, ©§ carbon atoms in
pol ydi met hytisd MQmaaea(Hﬁnngnmﬁp-R3nE$rpngﬁdnabey not more than 15,

pol ydi met hy Sﬂ %%@gr%ﬂ}% Jnoocr 918¥ gh d at )llﬁnaore referab

pol ydi et hyl'si1 oxane- acr ate saturatéh phosphat e
esters suchas mergckidmyd @W@ﬁﬁyﬁlbho@rfﬁa@t@b&ﬁd nof ppe hackiAamy oxyet hyl
-phosphat e. Iﬁgﬂﬁgggggﬂg§nﬂQﬁﬁyggxebyhagdgt|on of a specific anmount of an
al kyl ene OXIde(S% from pol anldeg am.nes pg ared from condensati on
products, preparBltiNg §@h FroaPEYET y%% V@ﬁﬂ??ﬁﬁ¥”§d¥?? ¥s

di et hylmnetedrarinengt 4 itei [Bd @mebehranmmeen&Saﬂkyaagthyﬁgnepentanlne
pentact hyl eqghexaghnes iRy oRybERCLELA N LhLPLORYL enet et rami ne and

t et rapr opyl enepent afm ne an basi ¢ aci ds such | oni ¢ acid, succinic
aci d, f|Jnar¢QP9%§P6n9n%#%ﬁ&?%ﬁn@ﬂOUPaz§¢%ﬁQ9Q%ﬁgd60FOSéBaﬁ?¥PQRn d or

eSterIfICatéﬁyhsprgdgﬁtégZﬂ%éﬂ@&@la@ﬁyiﬁﬁﬁﬁﬁmMZ@h@hbaﬁkﬁyﬁpldS and al cohol s
cont ai ni ng to 50 carpon aton&iedor co en%atlogthgioducts from such

di basi c aci PRERBHGTWPStIt hényl nap groups,
15 and alkenyl groups containing.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
20 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
25 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
30 preferably such that the sum of the constituent units
'ti’J 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

35 (meth)acrylate ester compounds derived from




containing 1 to 20 carbon atom(s), by subjecting to further condensation,
in specific proportions, with 25 (neth)acrylic acid or anléfugrstf208ati on
product from (meth)acrylic acid and an al cohol containing 1 to 20 carbon
aton(s), or glycidyl (nmeth)acrylate, allyl glycidyl ether or a like

unsat urat ed epoxy conpound; nitrogen-conprisining cationic nononers, for
exanpl e 3¥08FME&Asat i on products derived from conpound®CEdBi4hg from
addi ti on of an al kyl ene oxi de(s), such as ethylene oxide and propyl ene
oxide, to an active hydrogen atom of a polyal kyl enei m ne, such as

pol yet hyl enei m ne or pol ypropyl enei3® ne, and (neth)acrylic acid or an 35
esterification product from(neth)acrylic acid and an 15 August 2005 WO

03/ 066542 PCT/ JPO3/01 4 | t.ainj C n atom(s) or an
unsaturatedgég%aggégﬁgg %e‘%gﬁgggég§§gh§%ﬁy %%hégh§gggﬁlgégﬁbr al |yl o
gl yci dyl et #¥fyleRsr csbdaiwi mpnithenabova-trerk icorba@npary®arboxylic 5 acid
po:yner,(Aaéatqyat@érai%pﬁiﬁadnﬁyaaaalgquxgﬁﬂﬂi@@Tﬁneat%@n@agﬁﬁ@?ye is o '
pol yneri zed using a polynerization, .initi r. olynerizati on can be
Cartied out 2SIt HBSRERFET DA BRSHAF | ST S FOREEOMVERL: di® bul K
pol yner izat 3@marbon khshancel iched ipohyemeidlzatdoonainiag 10 solifent can be
carried out by dhecBalen melnad QL Bcoldie comianons getdoh Suitable as

t he solvent to used o at _occasion are one or two or nore species of
wat er ;| owef2 B0 REPES sieh UL tabtlly PS afoisinomerhyp’ ) aft6H  and
2- lor opanol ;tblﬁé’ ﬁi&%k@t@ér&@hﬁrﬁi@t(ﬁ@)15eﬂ5hyégé3ﬁ@’db@y3tﬁb!0@ﬁﬂérémnzfne, tol uene,
xyl ene, cygl ohexane and n-hexane; ester conpounds such asethyl acetate;
ket one conpgﬁﬂﬁéasggh %év%%éléﬁg'aﬁgnﬁ@¥H§Iggegﬁﬁlm%%F%ﬂé#%aﬂd so forth. In
- vi ew of1t hegsaingbithiet yonofitumtsuaiti MYl Noneperesandedf by hehgr oduct 20

pol ycar boxyl d .4 %Pméygg[zﬁ%ge' ¥l ShPloddie 8286.08 shandl ing in using

-the pol ycarboxylic acid poly , at | east one species selected fromthe
group consid%i§ BPRORAT efPafetdRBRI RBHol s containing 1 to 4 carbon
aton(s) is preferabl yougethbdsyltiRabcDase vietrddy [(A22) aheohiainedet hyl al cohol
and 2-propanol are particularly, effective anona thg,Luer al cohols
contai ning %0 & PLep y copolym .
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



carbon atom(s). In cases when the polynerization for prod i
above- nenti oned pol ycarboxylic acid polymer (A-1) 30 or Lﬁ%%uﬁ?oggr“ ed

out in an aqueous nedium a .water soluble polynerization initiator, such
as ammoni umor alkali nmetal persulfate or hydrogen peroxide, is
- preferabl a polynerization initiator. In this pronoter,.
such as s?rlun1 gﬁrogen sulfite, 35 Mohr's salt, ascorﬂF%ﬁﬁ&%ﬁ@?salt) or
Rongal ite, nmay be 15 August 2005 WD 03/ 066542 PCT/ JP03/ 01093 45 used
conbinedly. In carrying out the polynerlzatlon using a |l ower al cohol, an
~aromatic hydrocarbon, an aliphatic %ydrocarbon an ester conpound or a
ket one conpound as the solvent, a peroxide such as benzoyl 5 peroxide or
| aur oyl pere&hms@ghyésowmm %uﬁbtﬁﬁuemﬁei hydaepestsd de; or an no

~conmpound suc ) azob Si so ronit ,i ta s preferably used
as the pol yrrgr(?hza ‘i 6h |hn|%| g#lo"%ll alqﬁoglﬂ 5 r&%tg’éa ﬁ ?gog?iso :gosm ble to use

a pronot er selchy las3-dutant heo 10 irmeplIbuhdZClmnttﬂmédloy oFuRthethire, in cases:

when a vat ey hQuer gk cohgh amra%%m%&)' YePind St ednsRRtulRPIARN at e
pol ymerization initi ator or ymerization, initiator-pronpter conbination

can be sl ebt¥d f5-Gm mﬁﬁﬂﬁ%‘t%sé‘%“&ﬁ?%ﬁ% Hies hereiBhedaie. The 15
pol yneri zat redciciany apphopsl aiety Heisel @ﬁtaﬁﬂcc&@@@ag}hmgylé& t he sol vent

and/ or poly a i 0 | gye Gener however, the
pol yneri zat gPo)ﬁ&lﬁsuclggr i%'gdgér% qre Iggefo ‘FiIZ‘kate OXry Bfly #ot™H ess than 30C,
more pref eprddied afo2 Eesd0@han 50C and prefer abI y not more 20 than 100C,

more preferably @i%tfem?iﬁgti@&@genewﬁnféxlﬁl%o'%”e?ﬁéﬁ'aﬁﬁnﬁes carried. out
in the . manner of bul ﬁ%‘? meri zation enera conducted at 50 to

200C usthg, % 1R 3961 YHr 2zt i%9n “OL A5t PRt e Oé‘yﬁé#éﬁc?ﬂ‘é R as benzoyl
per oxi de ora&fed adur aykopeeoxiude pra thydbbperoxicte 1sdehtAsn cynmene

P oPET 0¥ e S 958, SOIPOUDS. Sy, 5 SRGSLSGIUYCBIAYY £, ond Lhe
aci d pol ynero¥{ AleBs ¢hapAL®) maptcipaiefeBebly didf diesagéhan %@chlés
hypophosphoi9ugacindetbtai $#dt more 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



thereof) or a thiol can be used in conbination. The thiol gal # nsf er
agent to be used on that occasion 1is represented by the gé Pt 48Pl a
HS- R30-E9 (wherein R30 represents an al kyl group containing 1 or 2 carbon .
35 atonm(s), E represents the group -0OH, -000M -COOR31 or 15 August 2005 WO

031066542 3/01093 46 SO3M Mrepresents a hydr a
“quhéfg P > %%&Hgﬁ%ﬁg%onated

monoval ent’ Bt a divalent netal, an anmoni um group

organi ¢ am ne group, R31 represents an al kyl group containing 1 to 30
carbon aton(s) and g represents an 5 integer of 1 or 2), and suitable are,
for exanple, nercaptoethanol, thiodt%cerol, thioglycolic acid, 2-

mer capt opr opi oni ¢ acid, 3-mercaptopropionic acid, thiomalic acid, octyl

t hi ogl ycol a%@p@égkr&%yby&qﬂ TR CAPLODE QPEON AR v oAREn E Db conpounds
cont ai ni_ ng_not 1Q%Iess 3 car bon atonseggt not havm(%h ch a .
functional BF U ad°a™H ﬂr V13Er BEp™EP LA oY P VG BTpt Y ‘?Palso be used as
the chain tref&ﬂmmngagenﬁz1$umhabbenea$1sﬂnhmmanpbunds are but anet hi ol ,

octanet hi ol , decapg EQb?% t%qg&%ﬁB%BHE&aFﬁhQﬁ%qﬁgaeﬁéhlOl 15

cyclohexylnerca tan enol en- rising conpounds such as
car bon t%tr@@%ﬁ%ﬁﬁ%ﬁ?t upiF boh it erPaBEent Iﬁhéﬁﬁygéﬁ%r% | ori de, bronoform

and br onot Ebﬁmm oethape @ssaeidatas ﬂ@ﬁ@ém}@t@dlbygép@ar bon conpounds
such as a- neth | st reng di mer, .a- terglnene y¥Lﬁter lnene and di pent ene

may al so be™ P8 eRalt YiFaRSEdr %ﬁﬁﬂﬁ?r Ss8°hay?Be used singly or
i n- conbi natrorprofc tawador amdmetallt sedta) souefrfiemt Babtsmmd adj usting the

mol ecul ar w@m%tﬁs Qlt%thp§¥§ér %‘Pf&%h‘s‘at@ﬁé%c&o%‘ %Q?B%X}tfpléjsd% ig nmonomer

havi ng hi gh ¢ n 25 tran activit o )al lylsulfonic acid
(sal t),1%s PeRORFOFEFR(8F. mWﬁllCeaFPtérab‘é@fé)%nta%ﬁedcb@f%f&ﬁ‘rlbbxyl ic acid

pol ymer (A- é&wra;{d%a)nam zitﬁdJS%&daﬁe’é&lBhsalltts i Smm@ﬁﬁﬁrers&h]tﬁ, in cases
when its solu |I|t Eﬂte% s 30 |F$uff|C|ent e |t in the formof a

pol yrer sal? a|n§81 &S - ?eﬂlhfgfﬁg%svﬁﬁl1 an caf'Ral i ne
subst ance, aba:o é:)@‘anplegl sucmta;rtaubd@r gannplentidrerabfagre tiel dir oxi de,

chloride or .G Honatl € ;0L -8n IO & e Ohnd HiMA0Bh i FBL Fhya:4@NI a; or a
prot onat ed organi ¢ am ne
15 Améng 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



35 (preferably a nonoval ent netal hydrOX|de such as SOdIU 5&? Auﬂ&i% 2005
WO 03/ 066542 PCT/ JP03/ 01093 47 hydroxi de or potassi um hydr t hat
the solubility in water nmay be inproved and t he pol yner may be handl ed in.
the formof an organic solvent-free aqueous nedium solution. 5 The
above-nent i oned polycarboxyllc acid polymer (A-1) or (A-2) adequately has
a wei ght NP nol ecul ar wei ght of, for exanple, 5, B§33 Y100, 000,
preferably not nore than 500,000, nore preferably not |[|ess than 10,000 and
nore preferab |y not nore than 10 300, 000, as expressed in terns of
pol yet hyl ene gl ycol equival ent as dEterm ned by gel perneation
chromat ography (hereinafter referred to as "GPC'). \Wen the weight

average mol el ekl bs dRsspbiammeR: 00ka bheqRbid idy to prevent
mat eri-al segregation nmay 15 decrease. Wen it exceeds 1,000,000, the. o

~ di spersing %% ?ﬁtﬁuﬂﬁyeﬂﬁ%¥%é§§ diaaEght RrdrsgdeROT €t ar wei ght
-neasurenentab@m&uﬂ@ﬁﬁnﬁédAmpana&usedVﬂieaﬂxb@NﬁcZQcD&ieﬂkbr WAt er s node

410 differept| fractiyv ex gdet | yzi f Wat ers
v LLENN O brEo s FERRELy 4 TSt RhBh R iR, SE POSEIRRE, ()
di ssol vithg 186l g 0&i§bd$¥ﬁnﬂﬁﬂypéﬁeoﬁr?h?ﬁﬁﬁKbmphea Q%iﬂ1xture of 10,999 g

of water and;ByQQk @x9fe (FalaN Lhicheqdpehfdlr thek adidsiing the pHto 6.0
with a 30% aqueous squtLon of sodég W%drOXI e. Eluent flogwrate: 0.8
m/min  Col Unh Tehpert Bf £2 %53 360 h: IHEH6 Tt Bfard Col utm SWKL +

GAOOQSMXL +toGBDQQ8%Kh &t@R@Qﬁszuysnapﬁ@méiqmﬁbs&anc&schWﬂpﬁethylene gl ycol
SRS "SRR S B0 O G (ML 212,500 5134000, 000
havi ng the eaebaidpicols: Aflpist) 21603 eno @y%%mzmpcm@@wa@m% 48
such as triethylene glycol di{meth)acrylate,
{poly}ethylene glycol di(meth}acrylate, 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)acryloxybutylsufonates,
{meth}acrylamidomethylsulfonates,
30 (méth)acrylamidoethylsulfonates, 2-
methylpropanesul fonic 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.



group on a side chain(s) thereof may be used as the above-_nentia

pol ycarboxylic acid polynmer in lieu of (A1) or (A-2). SdégﬁﬁHwygﬁgboxylic
acid polyners can be obtained by subjecting an unsaturated carboxylic 5
acid nonomer to graft polynerization onto polyoxyal kyl ene conpounds.

Sui tabl e as the polyoxyal kyl ene conpounds are pol yet hyl ene gl ycol and - .
pol yoxyet WQIl¥MES430] yoxypr opyl ene. Suitable as the uns&FLIEBEH Ear boxylic
acid nonomer are unsaturated 10 nonocarboxylic acid nononers such as
acrylic acid, nethacrylic acid and crotonic acid, and nmetal salts,
amoni um salts and amine salts therégdf; and unsaturated dicarboxylic acid
nmononers such as maleic acid, itaconic acid, citraconic acid and fumaric

acid, and 15. nej I j | t i : r eof .

urt her mor e, hee ahPear s Cor TEpEaee s RREb MG, 38s AT A | aconic

anhydri de anddictsacontainiitydr fded capralasents) uskdr Pieweder, |

(et h) acrylnex8ai dme0R) £E6y12801, det ARl einte )Ry driges, adwal ts of these are

20 preferab ﬁed a Q& otheni. The | evel ftaddit&PQAof t he

above- nent i Bfie aﬁ5V§% AW FEYAcBE PR 2R t BE-"Boncr et e conposi ti on

of the presenttonavent ¢omyl scipitefherabhyd notoplyéssrotarted. Gi%dby nass but

pr ef erably il JaBl erbRah S QHRLATRS R SR BALE VS i tify Mass of cement .
dition level 1s

When 't he above- nentioned a ess than 0.01% by nmass, no

sat i sf act or3Pripest 6PRBALRITAY Ke Bt afHed: &tdmSevERN VIHETP1& | ar ge anount
exceedi Nng ml%DYmEBEadSyLsade ;t Benyefdealasitbeseed 4ecasdyranpoi nt of
substantial_§a%$r§tkon 30 qu ?@ gcononic dLsagvaﬂgg e my result. A nore
preferred sUAITTOASFEGENCT SRS LPERERT HHIY & BS54 BY° R still .nore
preferd®l y aldtanedsel mipaning:t08%chbylabss,suplt aspteferably not nore than 2. 0%

by mass, Mg e 61 AbhY mdieh AR e HAM b 0%bYn0RSS: Thus, the pol ymer ‘is
to be 35 added I n an anount corresggndlng fo_such an addition 15 August

2005 WO 03/%BE5He tPOTF 50 PR93 149 PXAePhi s additi on produces various
favorabl e nefifqeieth)sdehl&ase;r @deabkofudi dbtual @ie Cadapiiene, i NCcrease in

strength anfLlmRLAVerEOh,dudHLalhl! SYen 18-t Behubsaanld,al consti tuents or
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,



5 the concrete conpositions of form (1) and form (2) according to the
present invention are now described. Suitable as the cenment %Fin%)oﬁr esent
invention are portland cenment (ordinary, high-early-strength, ultra

hi gh-early-strength, noderate heat, sulfate to resisting, and respective

| ow al kalj cqunterparts thereof), various kinds of m xed cenent (portland
bl ast - f ur &P Yy cement, portland pozzol an cenent, PJEAUPEM%B| y- ash
cement), white portland cenent, high alum na cenent, ultra rapid hardening
cement (1-clinker 15 rapid hardening cenent, 2-clinker rapid hardening
cement, magnesi um phosphate cenent),43yrouting cement, oil-well cenent,

| ow- heat cenent (| ow heat blast- furnace slag cenent, portland fly

ash-ni xed | Mﬁ%th?h§§iéiéﬁéﬂ&@fﬁ%oﬁk%gyg%}%i’ndﬂaggagﬁﬁié egeent), ultra

20 _high strength cenment, cenent-based s fying agents, and eco cenent
(cement pr JORUCEH M5 RYSF hiPr%ang st PofRy L ahinared G LRI F 1Y r ef use |
- incinerati oppagiir@ttyseNageanardlied$hHsigE] d Miniekahl 0anasit as a raw

mat eri al ) .oy further. t.-furnace, sl ag, .fly-ash, cinder ash, 25

cli nker asﬁ?gﬁ}s’_k%gsl ,Sglfs‘?%glzsﬁlﬁ%?es? i%%&j%}m&gragf:ylﬂg‘ ‘st one powers and
like firke powwktigedhydypsemantny lberapdded timtetcrylThese may be used singly
or in combidaidiar tal 15 Mo LndWie (1 b5 AL 3hke.asahkhe fine aggregate
to be useg%%%[ '%n tgfé gracti%e éf (tﬁgﬂ%?yesent irﬁegnf?o%. Usabl e as the
coarse aggryatEEFEYF ARG PISHATPEY MK, S Wt @a Tyl akel ‘at ed i ron- bl ast
furnace sl aggsategpckadphonsiate esagys egatie and-take vibkeoapsthyiin addi ti on,
fireproof e ter] , ilica st clay, zircon, 35 high
al um na, si RS ot d&;&é‘%ﬁ?ﬁgyg%?%énéehﬁlé’% %Bﬁ%?%o% WD 03/ 066542
PCT/ JPOXY 01093 Somepvee-dragnedi abarmtididdivasicd aasee¢afis= These may be

used singl yamjurth c@0RRI A8k UheObx MR (HF, ¥k As for the unit water content
per cubic neter t he. anount of cenent _to be used, the anount of coarse 5

aggregat e 3 YA IRRO LY PR PTERAT 6% Ar 4T Wsirisat 408 b HiSan of t he
present i nverddagred it [srppriafear pedyalhytertde Lyrinti neat suclecrdt ent be 100 to

185 ko/ mB, dfinHAhbeCEMRINe CONLEREy PE AL AR:8Q0 ko/ 8, the unit

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



coar se aggregate cont ent be 500 to 1,500 kg/nB and the 10 mater/cenent
ratio (mass ratio) be 0.1 to 0.7. The unit water content PYRFE2005
preferably not |ess than 120 kg/n8 but not nore than 175 kg/ nB8. The unit
cement content is nore preferably not |ess than 270 kg/n8 but not nore

t han 800 kg@é The unit coarse aggregate 15 content is nore preferably not
| ess t hanW mﬂ©¥%8 still nmore preferably not |ess tHP&TABIPIS/ nB whil e
it is nore preferably not nore than 1,300 kg/nB, still nore preferably
not nore than 1,200 kg/nB8. The water/cenent ratio (nmass ratio) is nore
preferably not 20 |l ess than 0.15, st441 nore preferably not |less than 0.2
while it is nore preferably not nore than 0.65, still nore preferably not

nore than Oaﬁt Iﬂec%998¥§%§%JPQQpﬁﬁ'EEOBOOf?&Qﬁs rgsent i nvention can be

~used in a range o rul at i on, “f ¥ dm
t hus may efﬁ%ﬁﬁﬁqﬂﬂt?dtak@ﬁYfﬂ?ﬂﬂ@ﬁﬁﬂoﬁuﬁhghﬁ Q#Mﬂeﬁgﬂh concrete with a h|gh'

uni t cenentuagnh%&&ygatengpgjggncgeyglgyihe@hégnt cenment content of 300
kg/m8 or lower. |In tge concr e 8&@03|t|0n of thzygresent 30 invention,

there may al so bé°Fng F%ﬁWﬁ?@ BTRFHRORS PREYERERRE AiGent s nenti oned
above, omhe amldnpaayukrthﬁ&lm@nveﬂtﬂmnatheemmnﬁmah spepeantemndefoanlng

agents, Sﬁﬁtl%%le'ﬂb Bo@g'ﬂeﬁ{oﬁtym%?&zgﬁt {séirngi, d’?g@?@ﬂ&&z& wetting

agent s, ng agent quic settlng
accel er at i ngridgertos- V\%%GerpoiSmRHgﬂ%‘E1%0@“/\@603)3066%23@0'@\]P03/01093 51

sol ubl e pol ywereneebst apsBmmertitiatkenet 8, a f sOGragtsphuidryi ng shrinkage -
reduci ng a strength 'ncr.ea?tinfgfe agents, accelerallnﬁradnlxtures
ng

e
etc., wthi ri%ﬂ? P&Rge° hot®hi AtEfE & ROLHBebhEt At "afd result of
the 5 i Wvenselorent] manhke conorieide catinbyt the ldtdtheephedent by nvention, any

of various ff aggRiRuodlGilbanof ddecad ki ehietsbased @niani ¢ surfactant,

nodi fied rosin  acid conpound-based ani oni ¢ surfactant, alkylsulfonlc 10
acid corrpou‘h%ﬁcbag’e&haﬁl BFF SIS PEEt QRE, ORi FHRIOTAMRYECAPBOXSA i9E aci d

sal t - based asieni QoSHdi‘:faDécaﬂilsa%dchWEQI hé ey Bldodotanboxyhyr aci d
conpound baSPd & I%RBCZ —-propanol; aromatic or aliphatic

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

r poor to rich 25 mix, and



surfactant, for exanple Vinsol (trademark, product of n% 0 K%%?ku) and
Mcra-Air (trademark, product of 15 Master Builders),

conbi nedly, without reducing the effects of the present |nvent|on.
Furthernore, other concrete adm xtures such as cenent dispersants other

t han thos ycarboxylic acid,- shrinkage reducing eparation
reduci ng gbg%?ggb 20 neutrallzatlon qui ck setting acceﬁﬁﬁﬁ%ﬁ%ﬁ%gents,

accel erators, water-soluble polyners, thickening agents, flocculants,
cenent wetting agents, and corrosion _inhibitors, my be used conbi nedly,

wi t hout reducing the effects: of the’%resent i nvention. 25 Wen air of good
quality is to be introduced into the concrete conposition to thereby

i mprove theuéé&%z;amh@@ywdurmbblaktylw dﬁetﬁéaﬁéiﬁ@ﬂfzatthﬁnpresent
invention, it.is P! eferable.ta further %: %Qﬁéﬁﬁ %ent to that
P

“conposi tion Y thAPVEhs Tl RReAT YRR S0 5P is prolonged in
~the step ofabnépaﬂpngydh@c&ﬂnnnebe eonposidriponndnanes ykewer t he concrete

composi t ondidigaged Lo als! ¥ hOFoAJY 3hended paidd of time during
transportation thereof, the content of entrained air in

“above- méht | BHAXISS eﬁnw‘:@é‘f%vlcw@éﬂfiﬁonadswrﬁeeﬁarh@%uW§t5ab| y to 15

August 2005chér&3h9655ﬁéchC{He] PR3 84093 Sdmpooviidgeutheaguring products
obt ai ned th?#ﬁLEﬁso u% cel.lent. freeze- thaM/durabkllt strength and

durability e “cénen y%%%bosﬁt ﬁ°5fl?%%“ﬁ?éséﬁtpr%v%ﬁﬁg%ﬁ 5 can be
produced byugedreishbbie apo ymeiticiartg onohei stadorconpostttisonssehi ¢h conpri ses

the step ofidlandi poo.tonetiietudds passBLerLghsLsl uding, as essential

- conponents, the defoanm ng agent oxyal kyl ene conpound), the
-pol ycarBoxyFIPOReRCHp IRRI LY - ce%ﬁ?herﬂ’r\ﬁat é‘f‘ c33%72 WAi§dr 8gat e and coar se
aggregate wh&mnéﬂowsraal@ﬂﬂﬁrQh&eaOH@DﬁmﬁiQ@ Q%eﬁprﬁm(l) or the raw

naterlalsceﬁ%ﬂ%kggap f essent! 1on conponent s, thfgg egg{boxyllc aci d

pol ymer he aggregat & i °¢o8Fs € when it is a
concrete cdﬁﬁdﬁ@ﬂpénpt@M¢Eﬂﬂnq§3b1n§§l¢mlqam @ecagéectﬁ® fesrhods and or der of

addi tion ofardify £BSPECHANVEIAWNBL RELEL Shedf §pBOL. Pafd cul arly
15 - polymerization can appropriately be selected according
tqlthe 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



restricted provided that all the raw materials constitutigf t he concrete-
conposition of the present invention are m xed up in that S a

met hod of 20 producing concrete conposition constitutes one of the
preferred nodes of enbodi nent of the present invention. The concrete
conmposition of form(2) according to the present invention has a spacing
factor val'@8ftot nore than 0.3 nm and shows an i ncPEAIR3OH23i r cont ent
25 of not nore than 3% in the period of 5-15 mnutes after the start of
kneadi ng. When the concrete conposition has a spacing factor val ue
exceeding 0.3 mm and/or shows an inci®ase in air content exceeding 3%in
the period of 5-15 30 mnutes after the start of kneading, the effects of

the presensoVANLLORSANNA APELLRS: ftbky B AGMGEM.c thg.ahpve- ment i oned

spaci ng factor value 1ndicates the aver age oamto-foamdistance in the -

concret e coRpdsiatiedt. "the!l s FHtiAGOPARR ¥ @6 PsPBBtpRafast abl y not nore

than 0.28 nm«juﬂldl(a'fmlhesgrédimn Ot %pléséﬂgmén 200519884 066542
PCT/JP03/01993 53 .mm re (pr rabI ot nor e the;;m 0.25 mm but not

it
| ess than 0C T rA™ e tabdvd? medt*Sn }éblflh‘cé)r easeq(s)9p ASHY &ntent in the

peri od & bGinegamgtied after. tdvd statebbf Hkndadi agamebns the di fference
(V3 - V1) (n(@xgyaﬁﬁ%lel&%)lolm@{i%g\f%cbn?oiheck?ﬂdg g%&@@t a& /8bY2 ~volune) in

concrete conposition after 5 m nutes of knea fpmin producing
t he concr et B 'CHIFCRPPOANDY "?ﬁ%&ji'néf@?F??H%r%Qnégs%ﬁ%‘?al constituents
t her eof , natieigndlie aalpplq@wmmybgzymlitqoalnyanabty;e]zrent water, fine

001 egat e g ERALES. AIGEZ0R! G f ORELDSLL AN LS L, @l Logontent (3 by

vol une) after m nutes of kneadin i'Ch cenment is
added b¥l ngle¢skdmazs 3 cheben atomsf bkhe@@ﬁ rigﬁ"(lmGnatl@hz@r 0). The air content

15 in concr gfec1GmRAs ktbep 4$ am@dx@wmﬂﬁr;p%@t agenofy Rldroubn concrete
COI'TpOSItIOﬂ relative to the concrete I'?OSI'[I on. The increase in air

content in THe e 8§ UB‘FdSaﬁBthﬁl ﬁBPé’é By erha898bhr t SO tRRERdI ng i s
preferably antsumdr ecthhann®s 5%« Yubynwoh inie) cavenetB0opr ef erably not nore
than 2%  gecanethiol, dodecanethiol, hexadecanethiol,

15 cyclohexylmercaptan, and thiophenol. Halogen-
comprising compounds such as carbon tetrachloride,
carbon tetrabromide, methylene chloride, bromoform 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
substance, 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



The followng is a suitable nethod for determ ning the ir]I%rease in air
content in the above- nentioned concrete conposition. (Mt dtaypt 2005
determ ning the increase in air content) 25 Fine aggregate is charged into
a mxer and, after 30 seconds of dry m xing, cenent is added, followed by
further 30 seconds of dry m xing. Water conprising a dispersant is added
and, aft eVO9¥%&2onds of kneading, coarse aggregate i ECHMISE9%Nnd t he

m xture is kneaded 30 for 150 seconds. The slunp value and air content are
nmeasured and are regarded as the slunp value and air content (V1) (% by
volume), respectively, at 5 mnutes47after the start of kneadi ng.
Thereafter, the concrete used for the neasurenents is returned to the

m xer and aliRkpeadad J.01,,5, 0 es, T upp vl ue and air 15 August
2005 WO OB?%%%%%&HEC%?JP03/581083hgap%%1nc%§ee)ﬁt Qgr ghmsasur ed and are regarded

as the siurmpPlupdlibyaliy WitercBavehe Novesh BpdyvBhamdlyieEspetti vel y, —at
10 minutes wf tRhdtBE 54 e GbrkngadinbrLGdicnsol hént-canrerete after the
nmeasurenents i s returned tqél%he 5 mxer and, after further 5 m nutes of

kneadi ng, tHECEFURBFIAT (9 8hd°Bir content are neasured and regarded as
the slump val ue &hd aboveornsntne¢dPolPoanporglimeicid pedpmetively, after 15

m nutes of kpneadi ng. (Ahe) iNLIGASE) LMAL T,y GRALERE abS: culated 10 according
' ' a. |

to the followng fornmula: Increase in alr content (%%y vol une) in the
peri od of MRIEFUIRRUYRLINT 1oy £RE S¥XAMRlf KQEQdFRg L& PO8ontent (V3) (%
by vol une) miefkSablpubes mfrieeithbhiesst aodo,0morknpadiith-i yAhbtcontent (Vi) (%
by volune) at 5 F{iplu _gsoo’ltf %fdter t he s]I: artb 8f kngad(’iﬂ:neq;t Iaplcrease in air
content (% BYVE ﬁma§ in tKeperf8dP oY B 10 Ynf'Rut’es af t'eér the start of
kneadi Aig = 3G, 00t ent exfrd)seddd by teohsined) patlyéOhyieng edyabter the start of

kneadi ng - AJi eQBhENLs (Mo tdhbBY ¥O! JB)pdlnearibRut es 20 after the start
of kneading, In the practice of the present invention, it is preferable to

confi rm t hath e LPRERRRY el Nefeapr LEBRt BRter 5o tRe?tortiete conposition in

t he peri od wiafn ThébSwe Dilutaae rabkenol deusdarie ight kneadisyg thannot nore than
3% | 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




25 (%by voI urre) In the above ment i oned concrete corrp05|t| on, the air
content after 5 mnutes of kneading is preferably wthi n1§tfé‘9f='%ttr?é’85of not
| ess than 4% by volune but not nore than 10% by vol une. \Wen the air
content exceeds 30 10% by volune, the strength will decrease and the
desired strength may not be obtained. when that air content is |less than
4% by vol MR 2pecomes difficult to suppress the i nCFEARBO3 i v cont ent
in the period of 5-15 mnutes after the start of kneading of the 35
concrete conposition to a |level not higher than 3% and, 15 August 2005 WO
03/ 066542 PCT/ JP03/ 01093 55 further,4% he freeze-thaw durability may
decrease. Preferably, it is not nore than 8% by vol une. The slunp val ue

s preferabyouy Ll 0 LI (4G @) B8k LERS,/ BENISY oI ot more than 25

cm nore preferably 5 wt t he range cmto 23 cm The

~ above- ment | BHEE EGHEL 02 R%lr?b‘t‘ﬁppw ic ek pabryeshbnsl euspéci fic surface

val ue of notaligser tham 20sush’ ponHdadyaleegelid PERkelrs sahi sfied, the

ef fects of the resent. invention can rodu 0-a 10 fuller extent. The
specific sdif & a\}SFa Y ‘ﬁﬂeec éf‘qoano‘fm 38% %?J]Flfoxc‘gll& ea to the foam
vol urme; 5t hussid henogeeat@rgraid 9pegmérnzm®aoetval ue is, the smaller the

foams are. Morg.Rhelerabl ycon%em gemﬂlctag%fggetﬁ/éal ue is n_ot | ess than 22

nm- but not nore than 43 mi"’ nore preferably, is not |ess
t han. 25 mmPHHOxYRSKYheRe Ct%“&@‘srrﬁ?e Pelvetbad aRe ngl YIRd é‘l%‘v'e nent i oned

spaci ng faq:tcaryox\_f;eltum@m;s:aqxaxﬁrpeoeyxéza@e gal tigh1d ke makhod described in
ASTM C 457 or_the _negsuri an air void 20 t%gz_li_l yzer (AVA) is

n
o e oust y it aREd it SR8 Hoadbalt ik ¥RiSefrndlR Yee) (VA L
pr oducti®f muigagbosylihecohewerrersnpodi tasorckgluserriab a sanpl e. Thus,

after remidigdhe1§0r&1d omd Q?o@Hﬁi@gacplrcPdléﬁh’mé‘taﬁp@é:ﬂt@an I's prepared by
such operations as cutting and polishing, and the specinen is subjected

to neasur erffRIONiNR PRELS |ar¥éjaral“th§véP§E5 eS8 LisPRY Y At Etpe.
Accor di ng tdiddmeorel hedatisd m@r@meAVAsuéﬂneasrraasuner@mci is carried out using

the Concretftaconggsggiévléxﬂége%nlc 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



curing; it

results as the spacing factor
t he met hod
quality of foanms in the curing product

IS con5|dered t hat the nethod gi ves 30 substantlally the sane

val ue and specific surface PAUgEstRO98 ur ed by

according to ASTM C 457. Thus, it is possible to estinmate the

obtained fromthe said concrete

conposi tign u5|n9 the 35 concrete conposition before curing. In the

pr actice 8‘1‘0%@

i nvention,

Engi neeri ngy LNDT- Ci)y i s 28a28: Q% t)t%aﬁ);esB@gﬂdts featok0si ance.

Rifgust 2005 WD 03/ 066542 PCT/ JP03/ 01093 BEIM#E0I8tiesent

t he measurenment nethod using an AVA is judiciously applied
since the neasurenents can be carried out in a sinple and easy nmanner and
rapidly. Applicable as the neasurenmefi? nethod using an AVA 5 is the nethod
described in International Synposium Non-Destructive Testing in CGvil

A col um

constituting_an AVA, which is to be used 1n the neasurenent, is
schemati cal F§t %?ﬁﬁm1%%$hFP§ rqductipnrig: éBFEnﬁai%ﬁquq§§&tmnth a
speeidasd i S(t@shgyhaé‘rdj l‘iy:@rrapbﬁéhﬁl iy ddlerbeulet;t er referred to

having a.

as

vi scous |iquid phase,

liquid

'vi scous I|qLu{£Q O%gg wgggg CﬁagelP%quﬁ 9&889893% there is a

The wat er

phase and vF%eo@@ﬂQmﬁﬂa GQNHO@h@ER?SMOi ifprmoit hcandrvifickmed@h ot her, form ng

an
t he

ment i oned apgygeds cetalreehedkﬁ&t@ o¥amRkeqand,pour
AVA col um

i nterfagecHRIMRER O REM HFBS Y 'ﬁQ:IeB't?oRf

B QIBRL Mg an AVA and

measur enent nethod are now describ The concrete conposi tion prior
to curing i s use?Udd3R1Eanp| e AFEeH QBaEh?mPﬁﬁﬁﬂﬂﬁfl?&?%%“ﬁhd specific
surface vaIHEeqanﬂﬁandcabmuhateﬂxusmmg tHEgBQééﬁIy4%ﬁ%bhgﬁhﬁd to Dansk Beton
Tekni k' s DB, yZer Al fractl nm or

size are ke \47 o ea@ﬁg §§reng(e|{% ugdst |0‘?‘| t’ZSE’U?% @

cnB of the ReFisliinGempdt repretie)venfloar at babl atowftarperiggr egate fraction

is suited

t he

15

20

25

30

35

rem)ve omt concr COI’TpOSI

larger in

Eblng a syringe, 20

9849 the bottom of the

m xture of gly cero?QEnd wat er, for instance,

SBP?%ﬁ %Hﬁ?agg Fh%gv?%ﬁﬁﬂﬁg PPﬁEtﬂnd(@Bzzﬂﬁ9nn6FF§?t1s stirred
gently for BOrskoahdly-WhBncéhsntinr vl tkSpait spatd etknent) heiyth scous | i quid,

alumina cement, ultra rapid hardening cement ({i-clinker
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-
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,
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
cembihation of two or more.

Sand is suitable as the fine aggregate Lo be used
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,

high alumina, silicon carbide, graphite, chrome,



'obtainigg the sane |evel of accurac

air entrained into the fresh concrete by the air entraining agent form

bubbles in the viscous liquid 35 fromthe col um bottom ys
characteristics 15 August 2005 WO 031066542 PCT/JP03/01093 57 of the
viscous liquid, the bubbles in the nortar are released as a |arge nunber
of fine fagﬂﬁmmije retaining their sizes and volunes jin the nortar

w t hout adhé PBH or di sintegration. The bubbl es rel easBd FO¥EYS i the
viscous liquid at their respective size- dependent rates according to

St okes' law and enter the water phase occurring on the viscous liquid
phase. (4) After rising through the Water phase, the bubbles are collected
bel ow a bowl disposed at the top of the 10 analyzer. This bowl is equi pped

W th a scal enremé-idipckiyane hfndsNe RAWkrisi £ ecended asy ad unction of
time by neans.of. a conguter connected to the scale. The specific surface

val ué can bB%gRtErH N8 biR TP BH ¥t O 8 at ONLhiHP et ween bowl  buoyancy

and time in 15 adc@ﬁﬁanCBeVWnﬁt.m@mbainostendamehicu¢ﬁﬁ Theenpasurement is
continued {oho 2ndlitias cond il S.d ol el TEnsUBRASATIOE LEGRLLET fOr

[
as'the foam parangters obtainable
accor di t BIASTIAC 497 the Wafedmampngt 5g6i00infthreseucentnt, the bubbl es

arriving atcbebem tike BIW he ShOW R SIiacdt$bh) DLkt i:0n okreevegal mcroneters

to several _m]ljneters, apd the size di i butj on becgne narrow with the
| apse of ti Fr}g‘lf"{(%)e 'ﬁ?éscsf/’g ee’fn‘iﬁnttar‘u‘é R@Aﬁ?él Ul faetggé{gtjﬁ"e' at’[sk}e content 25 and
spaci ng f actoit vednemtusongenheamsinttooB00hkg tehenhe past e used for the
measur enent : r i L concy et & oSl t | The present

i nvention i§§§%#%E§¥ﬁ%g%géﬁﬁggﬂﬁﬁiﬁeaggge?ﬁo%'% péoguc#%%qgg%crete

conposi 19 on¥a W@ (4ETs0 te 7P sEsad diakd canbeef ohrtind -dgentheonpri si ng a
conpound hawhig witdreashtene i Woegepratemmmi § hidt tikes wphecide, together
with a mateL %eﬁ%c ent ir,entral ning.agent. | n accordance

. I uing are %d a d . : . il :
with such ne?Hodd 8f p?g u0|n3 35 26%2#%@% cdﬂﬁ%éi tb%?,ePEe bubbl es for med
by the wat egonEerfugissno2@0Breferably not less than 276 kg/m’ but '
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-



"~ WO 03/ 066542 PCT/ JP03/ 01093 58 reduci ng agent can effectl v, be reduced or
elimnated by the defoam ng agent conprising a conpound ! 09) east
one nitrogen atomw thin the nolecule, while fine foamcan be brought .
about by the air entraining agent. 5 Thus, it becones, possible to produce
caoncrete LLions excellent in the qual ity of foam :
above- ment'| one% }rzret hod of producing concrete conpositi gﬁ)gpusz E‘g’ def oam ng
agent conprising a conpound having at | east one nitrogen atomwthin the
10 nol ecul e, the water reducing agent, and the air entraining agent each
may conprise one species or a conbi Mation of two or nmore species. Suited
for use as the above-nentioned defoam ng agent conprising a conpound
havi ng at |sAasibiengolpmdiild cg®BEtahoss M ﬁﬂﬁd’kélﬁesm)fm&laaﬁ% t hose

pol yoxyal kyl ene cogp% unds r];%ratdcgned herei nahgve, en.. ea%%'hgp()' yoxyal kyl ene

Irvin ren . .
conpounds are ude & def oam ng a%en ‘a 8n | eve eferably the
sanme-as nemdaoried herel gratovd. agdeigoitedl eet‘as tHethb@v'élerefmgéned wat er

reduci ng  aganti e rbPOSE WA CREDEXYLLEL AF i HhdPOLYIRE So fBHd Ooned
her ei nabove, Al so usabl € are napht hal enesul fonic acid conpounds,

l'i gni nsad f ofY€™4¢PB- conpounds, nel ani nesul foni ¢ acid conpounds and the
i ke. When 25 t baseapalopcakhexybntxattd-qoltpeepsesset used, the addition

| evel is. tk&erl‘]se%r{eog ntlqueﬂlggr e%gg%) vrftst S%IU‘E%ELE a8 l;I,nae above- nenti oned

air entraining ageht ar hose “sur agents menti oned'
her ei nabovealkM“IeEFeveTbétﬁeCh@diltoheﬁ ehefeetfaﬂts godpEeedreiip not |ess than

0.001% by 2255 55) QH&pBQAdIBHé%d ta*ﬂ&@n@@ byr fBRSSnt, eb@kiYul@die mass of
cemnent . ref erably, is.not less_than O Ologl%g mass but not nore
Eh%?éjg S

t han 1%%y cogppypd rﬁﬁ%dpraé'f%fléﬁl ?/“r?%cﬁ%’tnof“g t han 0. 02% by mass
but not norelilanrbBobdh by avEss sal3b-bastdeamitriied sof fpcoaiiciangl concret e

composi t1 onig, i Auolyet, RO0S, 0,03/ 069342, FCTIPA3L00%.59 sccor ding to ¢ he

present invention and order o tion e respective raw
mat eri al s aﬁg;factant, for example Vinsol (trademark, product of

Yamaso 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’cencrete cdmpositien 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 conerete
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



not particularly restricted provided that the step of mxing up all the
raw materials constituting the 5 concrete conposition, nan@lAHIUHL088f oani ng
agent conprising a conmpound having at |east one nitrogen atom wthin the
mol ecul e, the water reducing agent, the air entraining agent, cenent,

wat er, fi‘% ﬁ@‘g%egate and coarse aggregate, is included therein. 10 The
present i P8R i s also concerned with a cement adnipg"dﬁz"ém&%’ﬁ'pri sing a
pol yoxyal kyl ene conpound having at |east one nitrogen atomw thin the

nol ecul e and havi ng an-oxyet hyl ene Sgr oup or groups and an oxyal kyl ene
group or groups containing not | ess™than 3 15 carbon atons and further
‘having an aliphatic hydrocarbon structure containing at |east 5

con_sefCU_t [ V@rﬁvb@@?@u@&fﬁg&gabﬁ?ﬂ?uc@é td};ﬂahagdggﬂmy@amahkymnehcormoulnd -
satisfying the.relation 0.1 < u/(u + V) < ere is the total nunber.
of ol es %CS#E?]HE %&W%}Pgﬁed‘é’f% hatd'deatﬁﬁ?ig@‘iasn#he total nunber of

-nol es of tkarekyhiky! ene group(s) containing not |ess than 3 carbon atons
as added. Those ﬂgé y%ﬂthbﬁassfemwih@%%@@ iehei ggbove are
sui tabl e as the above-nentioned 25 pol yoxyal kyl ene compound, and one or two
or nore5of caphbf REydWedidyd 2 pPeEhet r&ld PFOLREIBY <RI 450l yoxyal kyl ene

conpounds akepbBoseopdlWmaraldkibenges compewagdsor eprasamiced by the general
E‘ﬁ is satisfied. 30

formula (3)_in, . which the relation 0.1 < u/(u + v) < Q.

Those. pol ySEFAFRSF chee Coth a5 ahF cHRETeby Fhe=ToiRton 0-15 < uf(u
v) < 0.5 arcenmbonthes, prief elefedrnin@yagmimdpedghxrahipoends, the effects of

the presentonbBYRR] | OFhE HLIRRAPHLYELD 49 @ pb il h&F, &dnfil, The content of

't he pol goxyal yl ene conpound in 35 the cenment adm xture according to the
- pr esentl® nYekeF ont 1Be AFFG2FC03NT OFHT68992epey? IFY 31095 80 is

pr ef er abl y ddatrkes scéfiass it%oby o Fassributl )NObrNehe riwaih t20%ehy, mass, nore
pr ef er abl yirﬂog l.ess tapsgnESSSOéo l% Eraggmbutenrtot @Fée(g an Jb%f;/g lﬂc nass,
relative td T B%?ﬁ’ nass o e ceem® adnmi xture. 5 fhe denmsnt . admi xt ure
of the present paventiorenenli chatenpriiges agheegidy eante moirgAed

pol yoxyal kylygREgate 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



conpound, can exhibit excellent defoam ng performance and, accordingly,
can judiciously be used in such cenent conpositions as ce gushaqas,
nortar and 10 concrete. It will not allowthe air content to increase with
the prolongation of the period of kneading but can stably maintain the
content of entrained air. 15 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a schemat V8% ™M%¥t ration of the principle of an air voif§T4REMMar (AVA) to
be used in neasuring the spacing factor value and specific surface val ue.
20 In the figure, 1 stands for a scale or balance (buoyancy recorder), 2
for a bow, 3 for a bubble, 4 for &3water phase, 5 for a viscous liquid
phase, and 6 for a cenent paste. 25 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON - Jihe {0l Loyi o exAanp! 88 14 Iiat hdhe then Ps 888Me phevention in
further detail. They are
the present™®hvkafs 6Ran Onl 68% ot herwi se i ndicated, "% neans by mass". 30
35 Production Exampl abdvé-mpaSsneaachdodnaessel iaqai ppeshtwinth a

t hernoneter,_stirrer,. droppir nnel. nitr i ube and refl ux
condenser Wjé% tclhearpéaer Wi ?ﬁ %2’% ‘%Hémg?s E\J‘Agieer?,gt%%hésrergg%c#on vessel inside
at nospher e WegadificAngass P95 iiHe081066542 —PETY JE030r098reb1 substit ut ed

W th nitroggneyd th) ki fid ng.r aBAcihe Gh&098019RS) heat&hdeeB80C in a
nitrogen atnosphere: Then, a nononer-conpri si ng aqgﬁous medi um (503.5 @)
conposed of SRS Ig-19nof Lhet htyBipdGEt A e G 6 mBnbBtiacryl ate 5
(aver age nupbedudimgrihesceofcsity lcenpookt ten addedxiBgystitfing g of

2 chai n 1 raret o sbene e ey e e B N T paral el -
an aquedlus Bl ifdhoxydécgictdmpliveeng 4eweny- ofvadmontéMe 10 peroxodi sul fate
was added diopVdfR OUBH SolfdM Sggregate, together and Vs, is the
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

however, by no neans |limtative of the scope of



Thereafter, the tenperature was further maintained at 80C for 1 hour to
drive the polynerization reaction to conpletion, whereby 15"6{95%%99@ (D)
with a weight average nol ecul ar wei ght of 23,800 was obtained in the 15
form of an aqueous nedi um sol ution conprising the copolyner. The
structures of the defoam ng agents used in Exanples 1 to 3 and Conparative
Exanmpl es WOIH85%%*2are  shown bel ow. Each has a basic st PGEFVRB&1sul ting
from 20 addition of ethylene oxide and propyl ene oxide to an anine or

al cohol . Here, EO represents ethylene oxide, and Po propylene oxide. RaN
is a hydrogenated beef tallow am ne>%¥esi due containing 14-18 carbon atons
(total am ne value = 215.9). RbOis a secondary 25 al cohol residue

cont ai ni ng 12:4,.carhop. at onmy ngga&gﬁng%e@f%g% the (L2HEPN(EO) 7(PO) SH

~ (Defoami ng agent 2 CL2FP5N( EO) 7
30 (Conpar at#i4e dedoaht ngPigeit (¥p CBHL, 1O PORE2BEED) BHPRCSAF&M 4t i ve def oami ng
agent 2) ROQEQDROLeEs Exared eshel sit@rd andiHmaiat i ikxagpkes 1 and 2
<Concrete test>tln t@e c&gcrete test, the aqueous solution of 35

copol ymer (157 ShAdREd I BrSRIETEEH® Bdrp! & P eas® 15 %ugust 2005 WO

03/ 066542 PEIH<IPG3A01698e 6 2 wmdjhest edmtioupés o viknleadanagudous sol ution of

sodi um _hyds o e, Loy CONC A AkI08, 0 n D2 ANdphUELRSIqecpd Ust ed Lo a

solid concentration of 40% by Lution -w elonized water. 5 Ordinary
portland ced®nthq FrledBcrabie Biichailyo corkapht (Bor p3;PBpEdiPrRé - gravity 3. 16)
was used -asregieitivellandrsand 9 specittsCogriavdédding.62) originated in the O

7

river system as f,IjhrA_e.a lgréa&ati%, crrushgg stoinseﬁ(?ﬁpe égle gravity
2.58)originating in tﬂg AT coar Se aﬁar %%Ye, §Hg oﬁiosuka Cty water as
‘wat er. ¥ecorekorlitng &bt hee fofflawiagt Workelaul ati ons given bel ow, the
respective ry@atsidealis Werecmidfied st 8y0bY eude M @Qe\éﬁé% Qfr 40 L and
kneaded together using a tilting m xer (product of _Koyo Kikai Sangyo; KYC
Baby N|Xer)§—h§“gﬁﬂ%ﬁ5§ra5§er the start ol kneading = Air content
{(V3) (% by volume} ai 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 stfength 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,

mng agent 3). RaN(EQ 7(PO7H



15 revolutions of the m xer was fixed at 20 revol utions REr m

.<Formul ation 1> Unit cement content: 360.0 kg/m8 20 Uni t'vd98%t 2988t ent :
144.0 kg/mB8 Unit fine aggregate content.: 767.1 kg/nB Unit coarse
aggregate content: 1043.1 kg/n8 Water/Cenent ratio: 40% Fi ne aggregate
ratio: 4?‘31/ ﬁg ?ﬁ rmul ation 2> Unit cenent content: 350.0 kg/nB Unit water
content : % . kg/rrB Unit fine aggregate content: 877. PCK, 10930 Uni t
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 mixing, the rotation was stopped. (2) Cenent was

added, and @intnirXi Bfe WBS CAIhG0 QbEab {0ty RH?FB@(EI@EQS&.GCOﬂdS- 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 %.0f the specified
t ot al anmr}%lta%o_? S\AgIt“et(r")? corrp%?:iars?i ﬁégﬁh%gA%gaéné)%? %%g%c%%d’ and kneadi ng
was car Pi edviddinf she 15angecdnds. cpsye A port-i on of the resulting concrete
was taken out oﬁ-hgh@oméce@eﬁtq'gnghug&l@g&eaicbmgggi@mn nmeasurenents. 15 The

sl unp nmeasur enent s carried out _according to.the _Japanese Industrial
Standard JPECACTTBLY SROMY o SHOFLESORT Ao JEPErRRT Sl A6 ng to ¢ he

Japanese luhcus P0i mh 'St afttkar. d hdkSrAqd 128nenthé ssbatis Viaddje thle this point of
time was r%ﬁﬁﬁgﬁg 82 é%e ﬁ?g%éggeiﬂbéntioh can be produced 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

nute (rpm.



20 content as Al. (6) That portlon of the concrete used fo ﬂ%ﬁ and air
content neasurenents was returned to the m xer and, after WS of

further kneading, the slunmp and air content were again neasured The sl unp
val ue at this 25 point of tinme was recorded. as S2, and the air content

as A2. The portion of the concrete used for the nmeasurenents was again
returned Q%A% 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® summarized in Table 1. 35 15 August
2005 WD 03/ 066542 PCT/JP03/01093 64 Table 1 5 10 15 20 25 30 Nm.N_. (7.

N.c9  RNQ EQ, &%, v st e Wi AP QR M REES i 30 Ehod 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



T FOcoOnm EOGI mEO UnC) < Ec v> > XhnoQ pEN mlCS NV >>dn
touONQo no f bOU . mnUw EmCr_ 6 pvto@'! UnlJ< a oQ 7~ ust 2005
ENSLLONOO3NQ, maEop x W p UN VI NQo7 NN an

WO 03/066542 PCY/IPO3/01093

57

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
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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



owLanman~wEoYEgE~Q nay OLLHCYE-EC m m
EL~Q Renarks are nmade referring to Table 1. The AE 35 agéﬁtA”gNﬁtéﬁOB'\sAl re
(trademark) is an AE agent produced 15 August 2005 WD 03/ 066542

PCT/ JP03/ 01093 65 by Master Builders. The addition level (%by mass/C). is
I n percent by mass relative to cenent solids. The air content (% is in
percent bY \%Pﬁ?ﬁ@ i nthe concrete conposition. Product i® e 2 A glass
‘reaction vessel equi pped with a thernonmeter, stirrer, dropping funnel,
nitrogen inlet tube and reflux condenser was charged with 661.5 g of 10
wat er, the reaction vessel inside at3osphere was substituted with nitrogen
wth stirring - and the charge was heated to 70C in a nitrogen atnosphere-

Then, e o n; d o7 . N
yet%yilaene Bl MR EMPRES Thelhl ol Hnd

met hoxypol yco nonomnet ate aver ag
et hyl ene oﬁ’é?raaéeﬂ dyjghon pdg th egfe%?e‘?ﬁt"ﬁ*aélay’l retaeidls 2% g of water and
12.0 g of GnotTRiaGapPtEDEOP} Qs raetddasrévichal Rnhraoséestaget was added
dropw se tqmﬂggpr§50tiPQjﬁ?%%%}mg g£1a1§9§£%t%@%tlng tﬁgrallel 200 g of a
5. 2% aqueous ‘sol"utt on

5 concrete composition, namely the defoaming agent

comprising a compound having at least one nitrogen atom
within the molecule, the water redueing agent, the air -
entraining agent,lcement,‘water, fine aggregate and
coarse aggregate, is included therein.

10 The present invention is also concerned with a
cement adnixture comprising a polyoxyalkylene compoﬁnd
havihg 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 centent of the polyoxyalkylene compound in

35 the cement admixture according to the present invention

15 nunber of noles of



20 ammoni um persul fate was added dropw se over 5 hours. A1\fter conpl etion

of the dropping of the 5.2% aqueous solution of amoni um Se"r”élHP# e, the
tenperature was further maintained at 70C for 1 hour to drive the .
pol ynmeri zation reaction to conpletion, followed by 25 neutralization to pH
7.0 with ‘g 30% agueous solution of sodium hydroxide tao give a copolyner

. (2) wth Ov%’%‘ﬁf aver age nol ecul ar wei ght of 17,000 MEHYUP%ed in the
form of an aqueous nedi um sol ution conprising the copolynmer. 30 Exanples 4
to 19 The structures of the copolynmer (3) and the defoam ng agents used in
Exanples 4 to 19 are shown below E2th has a basic structure resulting
from 35 addition of ethylene oxide and propyl ene oxide to an 15 August 2005

WO 03/ 066542; RGT RQ3A 01098 RE:aMhAR- 1Hehe nEQ RRr asenkscet hyl ene oxi de,
~and PO propylene oxide- RaN is a hydr ogenat ed beef tallow am ne residue

" cont ai ni ng PR (PN SYCRABIN BAEIELCEEFAPLY B SP5 §82E 2AP%) . 5
- (Copol yner #%3)9 gdapoebymoreftipol yethyyengsgl yoolatiweo(3- nethwy 3- but henyl)
‘et her (aver, r es, of | ene oxi de added: 50) and sodi um
acryl age i nrﬁgsesn&gt%?laet ?%m(g)?& ﬂﬁj“g%(/ti%gyv\el ght average nol ecul) ar wei ght

i 35,000 X Defoam d§cageneniy)adnixipgsry £6) B 8isentDervant fip-agent 5) C12H25N
(FO 6 (POuZth dohploast e aGaitvcShekt 2REN (iGoxGal Rl et (Defoaning
agent 7) RaN(EQ) 2(PO) 6H 15 (Defoanm ng agent 2 RaN EO% %O%GH ( Def oam ng
Soent 0) RANCHIUETROFSR SUttt JatG LAGBR: 460 I EOFECPEAOH  ( Dof oa ng
agent 11) RaN{EQ®R(RQLhGHy, (Bef gawiingoagentbd 3)sdaNaPE)6K EO) 2H 20

Def oami n ) O : am 14) RaN(PO) 6( EO 1H
( 9 adeht: pggg%gggga%%ﬂéﬁ&éggé& HdiE.208Rh 14) RaN(PO) 8(EO

(Def oam ng agent 1 am ng agent ) RaN( PO) 12( EO) 4H
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



The concrete test nethod was the sane as 25 nenti oned abo The t est
results are summari zed in Table 2 and Table 3. The sane r rﬁ{’rgk' 2&@ made

referring to Table 1 nay be nade referring to Table 2 and Table 3 as well. .

30 35 15 August 2005 WO 03/ 066542. PCT/JP03/01093 67 5 10 15 20 25 30 35
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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
5 ({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
10 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
15 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
20 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
25 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
30  (Comparative defoaming agent 2} RbO(EQ}s(PO)sH

Examples 1 to 3 and Comparative Examples 1 and 2
<Concrete test> .
In the concrete test, the aqueous solution of

35 copolymer (l} as obtained in Production Example 1 was
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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 finelaggregate,‘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.

J~ O=

00



PCT/IP03/01093

ILuUd mn Om Qop MIENINRR0PR O <7

64

v C N NTC-NQCO EQQ. .
Q0 WnN o cnNQa U e)I M

0g/ qO 111~ ~ w ao 15 August 2005 WD 03/ 066542 68 Table 3 5 10

LLO CC N VI
15 20 25 30 35
.p MO(4Qai
WO 03/066542
.Tablell

E o,

L'y L'y A4 zl ¥'8 e fie | ¢ 78 | 9% | 99 ¢ | 8F | 8 | £ | (Wpumuecay
tY A4 34 Y v v 14 A4 1Y £ A4 by A4 v 1Y Jnsey
4 9 94 GoL | .6l L 8 0¢ | £ £ 61 {24 £ g6 | 'Ll (woyduwin|g
£s (A is ) [43) IS €S | 28 | IS | €8 | 28 18 | €8 | ¢8 1S
. , . . \ (9% ssew)
£0°0 £0'0 Lo £0'0 £0'0 [9A8| WORPPY | suese gy
Ay=0A0IN A1y=043| A0 A mOaAT 1Yy~ 0401 ~ s3pedg
(spies
. Jezianse|d
£ S0 & § S /% ssewy Juedz
. [2A8| _.__omu_vb.( ‘.mc_rcmo‘moD
Yiusde Buiweojep 1)3uese Juiueoyap s . : . s |
AN.U saIEdwoD ( v.u>_um‘.a.ano (Z)ausde Buiweoa( Amuy_.._amm Butweosa(] Cvuc.ouu wEEw&.uo . LETBE L
. -y . _ | torsssewy
gLo 810 910 | gL' g1'o C| 1A UonIPRY | sziorisely
(1 Yrowhiodoy) - .:v._uE.)_onoO {1 )4ewApden nCLoEzouoO ) nﬁvhu.Ex_o.noo,. .o._o_oa.n_m . . | .
B I 7 ! [ uoReInuLIDY
7 9|dwex3 sanesedwon |} sjdwexy saneseduoy £ o|dwexy ¢ ajdwexy i 2jdwexy )
“ E d & Q 8

The AE

is an AE agent produced

{(trademark)

Remarks are made referring to Table 1.

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 polyethyleﬁe glycol mono {3-methyl-3-
buthenyl) ether ({average number of moles of ethylene
oxide added: 50} and sodium acrylate in‘a mass ratio- of
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’
{(Defoaming agent 8) RaN{EO):{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
{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

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.
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A specified amunt of each of the defoam ng agents (1) to (3) was added to
an aqueous sol ution of copolyner (1), the pH was adjusted with an aqueous
5 sodi um XI de solution and, further, the solids caontent was adjusted
to 40% w t%ti zed wat er . Each aqueous sol ution obtP&THER/ S £ r st
observed for appear ance at roomtenperature, then allowed to stand in a
constant tenperature room mai ntained at 43C and, 10 after 1 day and after 6
nont hs, observed for appearance. |n®fhe case of Conparative defoaning
agents (1) and (2), a specified anount of each was added to an agueous
sol ution prepaied by adjusting the aqueous solution of copolyner (1) to pH

7 wth sodi um hygdrexi-ge—ib5—Fhe—-solids _nnf epqt—was—adj usted to 40%with
dei oni zed wat er}, -afd {Ehe regdliting ubouq dH@l |Gtlicdn was subjected to the -
same observation pr cegure pET nti ongedl| &b w|HI&results are sunmari zed -
. — . - . =
in Table 4. (G tedigsflos ppgarance V& Jatlim (c): Uniform and
transparent A [TurBi dSX Lpyet| separgt|o 23 ;8%.35 15 August 2005 WO
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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

35
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Remarks are nade referring to Table 4 in the following. As for the

def oam ng agent structure, RaN is a hydrogenated beef tallow am ne
" residue containing 14 to 18 carbon atons (total anmine value = 215.9), and
Rbo is a"8d%8Hatry al cohol residue containing 12 to 1£CEERP¥YM3at oms. The
solids content (% is the content, -in percent by mass, of the solids in
t he agueous solution. 10 Production Exanple 3 A glass reaction vessel
equi pped with a thernonmeter, stirref® dropping funnel, nitrogen inlet
tube and reflux condenser was charged: with 1242.1 g of water, the
reaction vesgel. ifsi de atnosphere was '
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-produced inm

15 substituted with nitrogen with stirring, and the charg s heated to

80C in a nitrogen atnosphere. Then, an aqueous nononer ﬁt%ﬁ§8 1 9)
conposed of 404.2 g of 1-butoxypol yethyl ene glycol nononethacrylate
(average nunber of. noles of ethyl ene oxide added: 75), 20 35.8 g

of rethacrylic acid, 293.6 g of water and 4.5 g of 3-nmercaptopropionic
acid as avBREPHSr ansf er agent was added dropw se overPJAIRMEP3and, in
parallel, an aqueous solution (220 g) conprising 5.1 g of anmoni um

per oxodi sul fate was added dropw se over S hours. 25 Thereafter, the
tenperature was further maintained at*f 80C for 1 hour to drive the

pol yneri zation reaction to conpletion, whereby an aqueous sol ution

i Si h ! ht of
41,700 was obt af ARG 50 ) %g sBrLeL ol 3 sapge Folecuer el gl oL

test> The s%ﬂéﬂeeﬁentASfﬁﬁe r@ﬁﬁﬂ%@%ﬂﬂda@Ganet“ﬁﬁﬁﬂegaFéNas ment i oned

o B e e G
concrete ugu mpas; tion was
Qt% &ﬂ’hﬁé‘)&t‘s jg‘)fiaénaml%%ﬁiaéél?ea ?ggst&)u’ alue and air

contentSneaﬁuremeatSecodﬁdﬁﬂ wlpghpil xees {rodwettaghiKgyd? Kikai4 Sangyo; KYC
Baby =M xer), a3, Useds ! ngﬁgeegit@st@&&eq{]tcreg 15 30ds tdshlgnp 5 val ue and

air content were nmeasured according to anese Industrlal St andar ds
(JI'S A 1101iTamerFest Y Iepg) oIThEenaabeds o f&FoPOPFBRZE of the nmixer was
fixed at 20sdi1Rioh0 <Method of kneading in the concrete test> (1) The m xer
was charged wth the fine aggregate alone, and dry m xing was carried out
for 30 seconds. (2) The rotation was stopped, cenment was then added, and
dry m xiong Evasiucdipnetkapgptlef @r further 30 seconds. 15 (3) The rotation was

st opped, water cgngféggrygngeondbgggg§lé@hfgy%gtwgggugous sol ution of

copolynmer (1) or copolyner (4); copolynmer concentration 0.35% by nass)
was added, %ﬂﬁfﬂ@ﬁ@éﬁFfﬂfﬁ&%§e€arﬁF@prH? fonedo 8eE5RASD 17T The rotation
was agai n sgtppedd Bl GO&SRlenser was charged with 1242.1 g of

water, the reaction vessel inside atmosphere was

15 eubstituted with nitrogen with sfirring, and the charge
was heated to 80°C in a nitrogen atmosﬁhere. 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



20 aggregate was added, and kneading was carried out for 50 seconds. (5)

The slunp and air content were neasured. The values at th A%‘?hgooé:’f tinme
were recorded as the slunp value and air content (V1) (% by volunme) at 5
mnutes 25 after the start of kneading. (6) After conpletion of the
measurenents, the concrete used for the neasurenents was returned to the
m xer, anMORH®AHZNng was carried out again for 5 mi nut ePCTIPPEOIBe s| unp
value and air content 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 krf@ading. (8) The concrete used for the
nmeasurenments was again returned to the m xer, and kneadi ng was further 35

conduct ed f.oe8TLON 59, 15, AMausl 12005, MO 34;8%%%2{;‘ § 499501093 73 (9)

The sl unp veﬂmﬁje and air content were neasur ues at tha

vol une) at A%filmmﬁ;tﬁﬁx&ft@frotdhletswrftoﬁa‘ ineadishggys; TeC imgheases in air
content were calculated _acc Bg toghe formél a g Xe ‘bel.ow. The results
are shown MREFAbIES sUS A e ATE A R e GAERE TE% BY vl U™ Pn the peri od
of 5 t6 latueuted afterordthartstart Iméadmwmango;d@ﬁgrtdouta)ntent (V3) (%
0y ol une) pahall BHhGS AL4101s L.y 8l A1 Ol KABRILAGLSLs [N T content (V1)

(% by vol une es a art 0 nea |ng Increase in air
cont ent (%WB\}GI uhRs ri‘ﬁ‘bteﬁeoﬁeﬁ‘&il%‘flonl% P& toemhtRedeffter the start of
kneadi ng = {iAle 4B gontent (V2) (% by volunme) at 10 mnutes after the
start of kneading] - [Ar content (V1) (%by volune) at 5 mnutes after
the start of kneading. For the determ nation of spacing factor val ue and
speci fii® suiMedibedval ukneamirgggmneyhe ecdnaotticorethm or 20 larger in size

was renoved r onkﬁgemﬁp&cr“gsecggggﬁ 19 3k §l%nggg§e@ggeer the start of

kneadi ng, a 'syringe was packed 20 cn3 of the nortar free of said
aggr egat e Q8 oARd aREY et ifsa&'ap et eduoid 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.



carried out using Dansk Beton Tekni k's DBT Air Void 25 Analyzer. The
freeze-thaw durability eval uations were nmade based on the1%‘h'éﬂ+56%095n

rel ative dynami ¢ nodul us of elasticity as obtained by carrying out 300
test cycles according to ASTM C 666, nethod A (rapid freezing and 30
thawing in water). These results are shown in Table 5. 35 15 August 2005 WO
031066542 W48 E 5 5 10 15 PCT/ JP03/ 01093 Exanpl e 2008 RPHIPeExanpl e3
Di sper sant Copol yner (4) Copol yner (1) D spersant addition |evel 0.160. 16
After 5 min.2020.5 Slunp ( After 10 mn.6.58.5 ) cmAfter 15 mn.2.54:5
After 5 min. (V1)7.56.6 Air content 7dlume% After 10 nmin. (V2). 6.86.5 (
vAfter 15 m n. (V3)5 16.3 V2-V1 (volume %-0.7-0.1 Air content increaseV3-V1

(volume % - Fof-0. 315303ci g FAGHAT aNA! My (dBkcfly 2030e Spbhify M nut es aft er
start of kneadlng peC| %
after start 28f" WWédﬁﬂﬁﬁs at that point of time were recorded as

~the slump value and alir content (Vi) (% by volumej at
15 minutes after the start of knéading.

5 - The increases in alr content were calculated
according to 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

Ic surface area value (mm) 22.917.1 at 5 mnutes



Freeze-thaw durability testl 0080 Remarks are nade referring to Table 5.

The 20 dispersant dosage is the amount of the dispersant 0CBI96P43H9P (1) or
copolymer (4)) added as expressed in terns 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 volune) in air content in 25 the.period of 5
to 10 m n¥PMR%#%r the start of kneading, and V3 - V1 RHBPYMume) is the
increase (% by volune) in air content in the period of 5 to 15 nminutes
after the start of kneading. As canspe seen from Table 5, it is evident
that 30 the copol yner (4) used according to the present invention wll

not allow the air content to increase even upon continued kneadi ng of the
concrete dahpesPtion and gives a smaller spacing factor value as conpared
wi th the prpduct—for—corpartsen—hen S35 pupertor—IT—fregze-t haw

LG 9" uJ [
durability.] 15 August 2005 WO 03/ 066k Esmsterdl) depsnaptpiapleddnn es 21 to 25

and Conpar afi ve Exanmigedanthe wat er tespinaghgentaolysedi n xanpl es 21 to
25 are showrbetaw : FYmer (5 o) rer | of pol hyl en | ycol
nmono( 3- get hil-3. %ﬂﬁﬂﬁﬁ%@g‘?{f%ﬁ?’g? Eanurggéw'.u.;)er g‘d/"nie}s/ of e?hil ene

oxi de added] 50) and di sqdi &ferfatieat i n28 maés ratiZ990 of 47-7/12.3;

wei ght averhge nSlueeul ar [weightio 6. 300. §Eopolyner (8)%) Copoljymer of

pol yet hyl eng gl y(,‘e‘l") monorret-hattyt—etfrer—_(avelage nuytier—of | es of

et hyl ene ox|de added: 75) _ﬁ@'éﬁﬁ""@n" _al_e__l_ngnass_; i ss datio of 87/13;
wei ght avefage nol ecul ar} Afeir§hiin.28) P00. 76Cop¢l yner 6B)) Copdl yner of

pol yet hyl eng gl Aicagintenbnomgina hher o (averagegmunber ¢f nol es of

et hyl er1§ ox{de &adbied) 75)4&—5&5@%’7} ?é?ea‘?e ——a_fess—rat]i o of
91.3/8.77; Yweight aver agd Afst EewreVolei ght! 311000, (Bdhvixturd (1)) The

adm xture ({) is a (ﬁxture\fzw,(tr&nﬁnm[l)ol vaey 25 (2) «entioned. above, the
copol ymer »"a"'_"'e"“’w'a ViV, volume )|  -2.4 -0.3

Spacing factor.vaiué (rmm)
at 5 minutes after start of kneading 0'23‘3 0.358

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.



(9) nmentioned bel ow, and the pol yoxyal kyl ene conpound (1),.in qﬁgﬁgllomnng

m xi ng ratio: Copolynmer (2): 23% by nmass Copol yner (8): j?&”@

" Copol yner (9) : 15% by mass Pol yoxyal kyl ene conpound (1): 15@6by nass
Production Exanple 8 A glass reactor equipped with a thernoneter,

stirrer funnel, nitrogen inlet tube and :
03/066542q@%§?55%3/01093 76 reflux condenser was chargggg%&%%%gg7 4 g of
water, the reactor inside atnosphere was substituted with nitrogen wth
stlrrlng, and the charge was heated to 75C in a nitrogen atnosphere. Then,
an aqueous nononer solution 5 conposé% of 633.1 g of nethoxypol yet hyl ene

gl ycol nononet hacryl ate (average nunber of noles of ethylene oxide added:
6), 167.2 g of nethacrylic acid 9.2 g of 3- nercaptopropionic acid and
165.5 g of. %ﬁ g se over hour. s in parallel, 84.09g
of aio 11. f?ﬁﬂﬁ% ?l% mﬁﬁﬁﬁﬁf §%‘ &Ffate was added dropwi se

over 6 hours. Aftlée @@h@telt&@tl@rg thentdropd Se Bddirplen 2f ttde 11.1%
aqueous sol 4i o o oaMRnbym persul fate, the tenperature was further

mai ntai ned at 75C for_ 1 hour to-drive the 15 polynerization reaction to
conpl eti®n, and the reaction nixture was neutralized to pH 7.0 with a 30%
aqueous soloudpsIym@ir $6¢lun1hydroxide to give a copolyner (8 wth a

wei ght aver Iecular ht e r f an aqueous nedi um
sol ution coﬁ%#oé?% PheP? e§ﬁﬁ)ene §yﬁrg&ﬁéiﬁgn Egﬁg}g 9 (Met hod of

pr oduci ng anUﬁEﬂ401PthéDr(¢N@nﬁﬂa nymbep ot § merl e oY Athrassereaction vessel

equi pped Wﬁ&ihé%5%@d%ﬂer§@ﬂ95ﬁﬁ1df§adﬁhﬁrmafgéﬁaml%gafHQQQ'raéﬁé inlet tube
and refl ux condenser was ed with 600

pol yet i endf nf fre'- é?h??eﬂ%l%ﬂﬁcﬁ?%%ﬂ&ﬁc?o{%ﬁﬂﬁéﬁuH&lgpésaﬁt?%% from addition

of 3 noles, on average, of ethylene oxide to the active hydrogen atonms of

30 polyethy Mv 600), 0.123 g of nethoqui none and 18.45 g of
acetic acid, &%ﬁgﬂ&ﬁ&-%% erature was '
quolymer of polyethylene glycol monomethallyl ether

(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.



mai ntained at 90 to 95C for 30 m nutes. Then, while the t erabﬁéﬁimas

mai ntai ned at 90 to 95C, 47.35 g of glycidyl nethacryl ate

dropwi se to the 35 reaction vessel over 60 m nutes. Thereafter, the 15 .
August 2005 WD 03/ 066542 PCT/JP03/ 01093 77 tenperature was nai ntai ned at 90
to 95C fo ur and then lowered to 65C, and 990. 4 ter and 78.6 ¢
of nEth&éﬁ?%W@%:éld were added to adjust the pHto 7. OQC%I 1055

pol yet hyl enei i ne- et hyl ene oxi de adduct-derived 5 nononer (1) was thus

synt hesi zed. Production Exanple 10 A glass reactor equipped with a
thernoneter, stirrer, dropping funnel, nitrogen inlet tube and 10 refl ux
condenser was charged with 1100 g of water, the reactor inside atnosphere

was substi tt@ﬁ(ﬂlx\/\f’cbhd@ﬁléélogm cwiatrbe@t»i;irﬁﬂ Q7 .ang bhewélh'ﬂ@d‘,th\éaS heated to
70C in a,,nltr en . at Hﬁ% hThen %%g- gp r solutlon conposed
of 1286.3 g Of° tﬁBﬁy %I@' FNPERE g?yco YeeEn (average
nunber of molws stfireihyl emvel tdwei dbangkleths 4)eated2£2 @50&3 Jnretahacryl ic acid,

192.9 g of,y aagméép&& of Tﬁemra%arahg%gelﬁgﬁ&m&c%ﬁmﬁhal n transfer
agent, and 1, 1 the pol yegnE%}aenel m ne- et hyl ene oxi de adduct nononer

(1) 20 s%/ntq?f@‘éiozgé Ph PFdduct i%n W@%‘ryéegﬁd%yﬂ?%pw se each over 4
hours and, mdhda@rtabbeylaﬁéz(agfeqfaga Adni®de Aueaws 56l atmpmr&f ammoni um

ersulfate Was, ad 0 Lover urs. After t of the
P gg fhée) 'E\Qf%oe/ men:qm cryllc a]gzlé ? d %

dropwi se addit4%RGF praduibuis St TtidT 6 i"um per sul f at e,
t he t enper at-urcarcapsopuepivaric mailnt anqhelﬁ%ltf’ WOLf e'latirhw adgledr i ve t he

polynerizalafq%dgggcgbgp {0, APy B'thcﬁé¥4r¥@qd RY 0n8u$f%4'23t'0n to pH
7.0 with a 30% aqueous sol ution of um hydroxi de, “whi ch gave a

copol ynet (9Y- 14 taﬁuﬁo% sRbyHe APy %E@%F‘écﬂﬂréﬂll\ﬁé%h‘t’a%fa €900 in the
f or m of andzaqma@us(aneﬁl €IMmsaoisut |mfta10mmﬂpaengohh@f capol ymer. The

Pot yoxyal kybenc cemaaund dllod $:8 SOMRPUNToJESULLLRRGr g addi ti on of 3
nol es, on ave yl'ene "oxi de- o 1he active rogen atom of 35
pol yet hyl en@iﬂmm@mof)easqabfay@ h;ﬁb@néﬁmwfpmwetaﬁylféﬁéh% August 2005

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



WO 03/ 066542 PCT/JP03/ 01093 78 oxi de adduct (Mw 1800) Ifﬁﬁ #ﬁi%>
Mortar sanples were prepared by adding the cenent 5 adm X

present invention obtained in the above-nentioned production exanple or
the cenent adm xture for conparison, and the flow value and air content
were neasured. The materials used and the nortar formul ati on were as
fol l ows: Y8IF'Y5Hf Tai heiyo 10 ordinary Portland CementPCTABHPEP3f fine
aggregate (land sand originated in the Oriver system, 684.3 g of water
contai_ning the cenent additive of the present invention or the cenent
additive for conparison, and 36 g of? water conprising an AE agent (a
Master Builders' 15 product trademarked "M croAir" was used). <Mrtar test

met hod> Mor { gk, MBS uRECRAE Gfh iRY adR% LK 88 &?@ﬁtc frBE 30hoSeCARds using a
nortar m xer, then a specified amount 20 of the cenent_adm xture was

Wel ghed" andtiEY R AR, HO v G, 2o S8Pt L9 GIF WEESSA080, Tand 4 he i xtare vas

kneaded fOFoBQnE&ﬁQ@:Iﬁ(j}Slthcgﬂd/@e&eCaﬂﬁﬁﬁ @@Sicﬁlus-ﬁheherpﬁatcbdn of the m xer

was once StRRRSHLbe spsellledy ampunta, of Jhe fine dgggegal e and. AE

agent - cont ai ter"were 4 ea ing vessel (in 90
seconds)2 m@&pmﬁwﬂﬂﬂewaasﬂﬂU¥ﬁh@ﬁhhﬁead@d for 2 mnutes to give a cenent
conposition. The cenent conposition (nortar) obtained was subjected to the
fol |l owi ng nDrtar flow test. 30 An iron-made holl ow cone (hereinafter
referred tof "YErHNE*@BME® ) l%avi ng a upper end inside diameter of 5 cm
a lower end |n5|dEgdaaﬁe¢éﬁcumk tqueppaadwitihei ghermofeddrcm and placed on a

hori t al t t to the bri Th
ngghégno? 3 §$4é§gmagrg ‘gdf ngqfhgﬁtfg cdﬂgﬁet%abF Al tgstiﬁg ;%nkugugt

2005 vm}®3/n@%En2cpewﬁgP@Bhﬁ@ﬂ@@argedeyetmbbuﬂiM'Qfswam@aaommeThe

mortar-fill eeh&ddiIncPRe MRS BRRE! Waki Etesk hardegont ah! ¥i @rgherd hen, the
maj or dlamet§é and mnor dianeter of the qPrtar thagobad gfread on the

tabl e were Vbt ed aRe: tHE der £§8795) s heated

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



5 of themwas reported as the nortar flow value. The hig | ue is,
the better the dispersibility is. The air content was deBS/H@Hgﬁxﬁglng a
nortar air neter. The flow value and air content neasured on this occasion.
wer e recorded as the flow value and air 10 content after 5 m nutes of

kneadi ng. tpnighe flow value and air content neasurenents after
m nutes ol WREY ng, the nortar used for the neasurenéﬁfém&ﬂg’Peturned to
t he kneadi ng vessel, followed by further 10 m nutes of kneadi ng.

Thereafter, 15 the flom1value and air content were neasured by the
above-nenti oned net hods of testing.'ﬁhe fl ow value and air content
measured on this occasion were recorded as the flow value and air content
after 15 mpues Lhuckneadi ngoolhe flow value and air content data for each
20 cenment adm xture are shown in Table 6. 25 30 35 15 August 2005 WO

- 03/ 066542 PCT/ JP03/ 01093 80 Table 6 5 10 15 20 25 . 30 35 0aNp, Y mQm
NETE "00 r Gy tagpp p WO N- NN UULLwWQcd U)N N

Mortar samples were prepared by adding the cement

5 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

10 .OrdinaryAPortland 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’

15 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-

20 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

25 Water were added to the kneading vessel {in 90 seconds) .
The mixture was further kneaded for 2 minutes to give a
.Cément composition. The cement composition {mortar)
‘obtained was subjected to the following mortar flow
tESt'.

30 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

35 filling as used was that for concrete slump testing
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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
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

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,
the flow wvalue 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

cement admixture are shown in Table 6.
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15 August 2005 WO 03/066542 PCT/JP03/01093 81 *: I ncor por 3&&9 ntz%g anmount
of 5%relative to the total solids content of the copoly ”@E? gpol ymer
(8) and copolynmer (9). 5 Exanples 26 and 27 <Concrete test> Ordinary
portland cenent (product of Taiheiyo Cement Corp.; specific gravity 3.16)
was used &% cenent, Ogasa Mountain sand (speC|f| C gravH%;TZ 629% as fine 10
aggregate co?’ﬁ%Gﬂézd stone (specific gravity 2.65) origi Phd [H One as
coarse aggregate, and Yokosuka - City water as water. According to the
formul ations given below, the respective materials were weighed to give a
m xi ng vol une of 40 L and kneaded together using 15 a tilting m xer
(product of Koyo Kikai Sangyo; KYC Baby M xer) . The nunber of revol utions
of the m xex V\@&coipd@te@t 120 ah pahowhodTUIsat t@miﬁP\reZQ:OUFtr.lhte cement content:

..350.0 kg/nB t t.er _co, t; 1 0 U regate content:
938. 0 kg/ ngt° %t \g{;gﬁs%oré{gegnﬁ’ggate Contle é’{yme%g_bﬁ], t er / Cenent '

rati o: 46% 2% Rk caggl gt elati o: 49% <Met hod of kneadl ng> (1) The mi xer
was charged with the fine aggregate alone and, after 30 seconds of dry

m xing, the_rotation_ 30 was stopped. (2) Cenent was added, and dry m xi ng
was carr? edEGItPIeSor o 8Pt et 30 seconds. (3) The rotation was stopped,

wat er (95% oforidretespestti ed total anount of water) conprising the water

- 35 reduci ng agen%%%égagg Ig%[g(l%gldaggl%nyva&%r%%gg O@nfla};Must 2005 WO

03/ 066542 PCT/ JP neadi n urther carrie t for
seconds- (4femat rC@tratroﬁfpﬁv@sflagafrﬁvstibpbe‘oﬁ) the Boafses %@j‘@ﬁrégate was

added,  vat epgd 2Y0Rfunthen SPaed fispdcliet 8l grAMMYNt . gb) VaE efInLconpri si ng the AE
agent mﬁ§ fégéggﬁéte, crushed stone {specific gravity 2.65)

originating in Ome as coarse aggregalte, and Yokosuka

City water as water. According to the formulations

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



5 added, and kneading was carried out for 150 seconds. iogogn of
the resulting concrete was taken out -of the m xer for sIu

content neasurenments. The slunp neasurenent was carried out accord.| ng

t he Japanese Industrial Standard JIS A 1101, and the 10 air content ,
measur enment accor ding to the Japanese Industrial Standard JIS A 1128. The
val ues at “OP2>Foint of tinme were recorded as the sl ufpTEPEEAnd air
content at 5 mnutes after the start of kneading. The spacing factor val ue
measurenents were 15 carried out by renoving aggregate fraction 6 nmm or

| arge in size fromweach concrete corfffjosition at 5 mnutes after the start
of kneading, 20 cnB of the nortar free of such aggregate fracti on was

filled int okn@a 19104% rapchderderatAdod her e asuLepERLS. Usi ng Dansk 20
Bet on_Tekni k Air Void Analyzer. The resul ts of _the above-mentioned

tests are sh%)wn RETABFRETRD 745 89258 Sy FBe 288Xl e 27
. Speci esCopohyqmadateCapel ytaded, 1l wabespebs ant Adch tspenlfn?mel t&x090. 09 (nBass

% C) Speci engxﬁ{Oo'%’ h%§ Ee{fa&{ IAlgl@I epltléfﬁ?%zt |g%21ftl evel £ 0, t2,,?@0 033 (nmass % C)

Speci esDef oam ng age amni ng oam ng dition level 105
agent (mess Sddichstingl keradbig a5l SPuRpeY atiie faft éﬁOSSWWF&s( cm 20. 520

Resul tAi 1 confenty abbeioD & MHeeseMhTe 2% FoRaC BOwEACEDfery @uee( M) 0. 29026
35 15 August 2005 WO 03/ 066542 PCT/JP03/01093 83 As is evident from Tabl e

7 the defd&ﬁl g@éﬁf 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

35




(12) having carbon chains containing 14 to 18 carbon atoq; can ﬁ?
0
| gug @%npared

smal | er spacing factor value, nanely a better quality of

with the defoaming 5 agent (4) having a carbon chain contalnlng 12 carbon
atonms. | NDUSTRI AL APPLI CABI LI TY The concrete conposition of the pr esent

i nvention g m@hch has the constitution described abaove not show
any substgmﬁl $ther ease in air content but can staleT?QTﬁﬁﬁ ®he
entrained air content even when the tinme. of kneading in the production of
the concrete conpositionis prolonged It can formcuring products 15
excellent in strength and durability®3Oning to its good foamquality, it
is excellent in freeze-thaw durability and shows good storage stability

with reSpect t 0 AdQ sakk i oNt elon HEREE-T] @R JGLALGHEI £'~Qentpr0dUCt s
_excellent 3 ftrquﬂp andbdur bility. g The p% %gnt agg $cat|on cl ai ns

priority undéf’ IS CEIPeR o~ RGP SRREREN BAY et Rppifi EATPYR No. 2002-
029845, fi | etlokebuarargyivé, a2802] lantspakcédy" CONCRETR 12%, COMROSI B ON. " and -
Japanese Paj. gl 4Gt 2 , & 2002,
entitled "C%%E%E?Eﬂk%éwgcg@ %%N Q@?%ﬁgﬁggﬁge%{§{Q$1t%%ggééyn ications are
|ncorpor%teaqe%%ré“nfﬁvlp@fér@ﬁﬁé“iﬁhﬁﬁél?O%HQP%@Ey123GaEHmAugust 2005 WO
03/ 066542 Pgiid$03/ 01093 84 CLAIMS 1. A concrete conposition conprising an
def oam ng agent, a pol ycarboxylic acid polyner, cenent, 5 water, fine.

aggregate and coarse aggregate, as essential constituents, wherein said
def oam ng agent conpri ses ADUSGRYBKyAFEYIGRI LGFFpound havi ng at | east one

nitrogen atom whiy{he.0olaruls and BEVEAY Bl ACLYERASLO group of

groups and an_oxyal kyl ene group -or groups_ _contal-ning not 'ess than 3
car bon &P on¥haFy HQth¥§rC°ﬁ§9}?Ef¥9¥ drPpRaPee IRIMCocHABIN" Sk ruct ure
cont ai ni ng ahowl&astsubstansegutinglensbotindacar fait AftOBBE can

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.

30



i5 2. A concrete conposition conprising a polycarboxylic id pa r,
cenent, water, fine aggregate and coarse aggregate, as eéggﬁgp§ﬁk%ge
constituents, wherein said concrete conposition has a spacing 20 factor

val ue of not nore than 0.3 nm and shows an increase in air content of not
nmore than 3%in the period of 5-15 mnutes after the start of kneadlng 3.
"~ The concr ¥P&*iBosi tion according to daim 25 2 whi cKCIHER Y3 specific
surface value of not less than 20 nm'. 4. The concrete conposition
according to Cdaim 2 or 3, 30 wherein said polycarboxylic acid polyner is
a copol ynmer conposed of a constitueit unit (1') represented by the
follow ng general formula (1): 35 15 August 2005 WD 03/ 066542

PCT/ JP03/ 01093 85 Rl (CH2- 1)- (1-Pa QA RZONMR3 5 wherein Rl represents a
hydrogen atomor a nethyl group, R20 represents an oxyal kyl ene group
containing 2 to 4 carbon atons, R3 represents a hydrocarbon group
containing 4 to 30 cay la@ncaéomccazmbsmtrlepresmssm@eaﬂlo aver age nunber. of

nol es of th al kyl ene, group ,adde and is. . onstituent
unit (11") S#% §€h€88“%y % OHyCPF ﬁf%glcé%%%% %#%8nu1ae%%%n9 R4 15 (CH2
1) (2) =COCMtasherfding Rugrepriesends caahyerag@Eredaitem @ a nethyl 20 group

~and ML represenhs 4 bydrepelfatom a univalent netal; a bivalent nmetal, an
anmmoni um group or _an _organic am ne group, as essential constituent units.

5. The concrete @Bﬁﬁﬁé?t?%ﬁié@éBPBFH@ ??FQﬁeﬁqﬂnﬁgeﬁ 33 or 4,

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):

35



wherein said pol ycarboxylic acid type polyner is one in ngch %2§ t he
o /BoKEr498

general fornmula (1) is a hydrocarbon group containing 4 at ons
and m is 50 to 300. 30 6. The concrete composition according to Claim 2,
3, 4 or 5 wherein the nass proportion of water to cenment is not nore than
50% by ma 15 August 2005 86 7. A nethod of producing concrete
conpositi g‘ﬁjsu:’%\?\ﬁl}zch conpri ses addi ng a defoam ng agentP ‘WB?J?lg*ng a
conpound having at |east one nitrogen atomw thin the nolecule,

pl asticizer and an air entraining agent, wherein the defoam ng agent,
conpri ses a pol yoxyal kyl ene conpound®having at |east one nitrogen atom
within the nolecule and the plasticizer conprises a pol ycarboxylic acid
polyner. 8. A cenent adm xture gehprising a polyoxyal kyl ene conpound
having at | east one nitrogen atqn1mjthin t he nol ecul e and having an

OXyet hyl ene gr Oup or grgm ansjq an OXyal kyl ene gro or gr Oups COI’]t a| ni ng'
2ank) &’io

not |ess than 3 carbon a ang/further having an
structure containing | east 5 cbnsec%tivel bound carbon atons, wherein
sai d pol yoxyal kyl ene conpound tKEOEHEhKﬁQﬂR%.l .<u/(u +v) total nunber
of noles®of the and v is the total nunber of group(s) containing not |ess
added. at sati sfyjagefnOrRDT-MreEERYs | $ HRB ogeXYBLEN] &6y Glatgradded nol es
of the oxyal kyl ene, than 3 carbon ato s 9. The cenent, adm xture

accordi ng tgr%?%ﬁﬁﬁg,reﬁﬁﬁﬁ?ﬁ §3i8xﬁgf 8 Ry PERe“RONPULMY £atisfies-the
relation 0.16 & wdron+avdns, RSrepdesdines nethyddoohrpsodgciury concr et e

COWDOSitionﬁoﬁE£§Hf#gnq 28] §baé£QBGn atoms and m represents the

10 ‘average number of moles of the oxyalkylene grcoup added

i phatic hydrocarbon

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



Yherein the polyoxyal kyl ene compound has an oxye Yess t%gﬁqgggéﬁggﬁ at ons

I ni not
nd an oxyal kyl ene group or groups contai ni ng t I
an has a% alyphatic hydr ocarbon structure containing at |east 5

consecutively bound carbon atons.

86

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 5 consecutively bound 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 bumber 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 A ’

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.



