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;lé Cct ober 2006 1 DESCRI PTION CEMENT ADM XTURE AND-PRCDUCTICN-NETHCD:
" THEREOF TECHNI CAL FIELD 5 The present invention relates to a cement

adm xture and a nethod of producing the sane. Mre particularl¥ it
relates to a cemeni adnixture capable of exhibiting high waterl$@gigbpng0s
performance and, further, of providing cenent conpositions easy to handle,
and to a nethod of 10 producing the same. BACKGROUND ART Cenent admi xtures
conpri sing pol ycarboxylic acid polynmers have been wi dely used for cenent
conpositions such 15 as cenent paste, nortar, and concrete. They are now
essential in constructing civil eggcereeTiioy and building structures and

‘}the li ke fromcene ﬁ@ﬂ# re used as
mater'reducing‘§83ﬁ§ %ﬁﬂﬁ@éﬁhﬁﬁgﬁg%%§%$% @fﬂﬁ@&m%y 0 cenen?ﬁconpOSItlons
.to thereby 20 reduce the water requirenent of the cenment conpositions and
therefore are effective in '”DEEEHBQC?EP epgth durability, and the
uc

l.i ke, of hardening products UC|ng agents are superior in
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reduci ng ageqt ﬁleﬁggﬁlt ESP*‘BQ&EC%E;G%% lsedet,0 H9Pd ﬁ&%h&ﬁlatmyﬁaw cases as

air- entralnlng an ange ter- reducing adnlxture g b1 cement
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‘.-shomiéheb&owgbgﬁgreﬂgcsageperfornance by reducing the viscosity of cenent
- conpositions, they are 35 required at the sites of civil engineering and
1bU|Id|ng 18 Cbtober 2006 _ :

'BACKGROUND ART
Cement admixtures comprising polycarboxylic acid
polymers have.been widely used for cement compositions such
'15' as cement paste, mortar, and concrete. They are now
| essential in constructing civil engineering and bulldlng
~structures and the like from cement compositions. Such
cement.admixtures'are used as water reducing agents; they
l.increase'the fluidity of cement compositions to thereby_
-‘20 :reduce the water requirement of the'cement compositions and.
therefore are effective in-improving the strength, '
durablllty,'and the like, of hardening products Such
water reduc1ng agents are superior in water-reducing
.performance to naphthalene and other conventional water
25 - reduc;ng agents and thus have already led to good. results
| “in many cases as -air- entralnlng and hlgh range water—
-reduc1ng admixture. , ' |
Meanwhlle, cement admlxtures are requlred to be able
_ 'not only to show water-reducing performance in such' cement
'30-‘comp051tlons but also to improve cement comp051tlons in.
: viscosity to thereby fac111tate the works at the 51tes of
'_'handllng them. Thus, while cement addltlves used as water'”
reducing agents show their Water reducing performance by
- reducing the viscosity of.cement comp051tlons, they are
35 required at the sites of civil,engineeringfsnd building




2 structure construction not only to be able to show their performance to
reduce the viscosity of cenent conpositions but also to provide a
viscosity in such the level that the works will be facilitated at the
sites of handling them If a cenment adnixture can exhi® @ctebR2088r f or mance
- characteristics, it will inprove the ﬁorking efficiency in civil

engi neering and building structure cofistruction. Japanese Kokai Publication
2000- 191356 di scloses that a cenent di spersant whose main conmponent is a

vat er - sol Ut 8ot ARPNOKR G EORP P DL &) %%daByeCQMME,Eq;éfﬁ' on of a

speci fic pol yam ne-derived nmononer as” conpound A, a speci unsat ur at ed
car boxyl i ®eZEPEFRIFoRSr TaduedisuNdsBray &f speent |C@H§@ﬁy1a4%5ﬁl ene

gl ycol - dGMd%edlﬁDﬂQﬂ%&o&$d6Qﬂﬂﬂ%@dsgk%ﬂu1%Q@hpﬁﬁ@Qh%antﬁitQgﬁpound A :
conpound B 10 to .40% by mass: 50 to 80%

40% X
by mass c&ﬁrgé nﬁ@%&m’ggﬁ %?Eﬁ%%%&ﬁtt? rsﬁﬁﬁgraﬁﬂﬁﬁmgﬁPQn B coddrete and

that it iascexeet|antixitnréi e e\mhlihabléudhypeblﬁmmal’c;e wat er - sol ubl e
amphot 1| G GoRotYIBSS greg\@rmf QmpBbie 4O %ﬁlﬁtﬁq FERUBIRYRy JgALlon BY

copol yneri zin npoun i used in
prepari ng Hivg e%ﬁ#@?@@h?cmmlédlm cﬁﬁ@@ttlhenq:w&tlxuhrcghnw scosity, nmaking

the shovel wopkpghddd %kgl Bl cabREY St 181908 kil dilokYs & l.em

Therefore, there was roomfor contrivance in order to.be e to appl i ed
to vari ouSeBERErLPETFERF tTRATRS FAAN t FRIPONERE $%id ABILFX-FALEUE tion, to

provi de sumbhatéﬁtelcopalyxvéxsma&ue@s@J a;@pbuylaéﬂ&ttlaﬁ yerks on the sites,
of handlin ON Di scl osed herein |s a cenent

admi xt'ure ggﬁéﬁhc Qﬂlyapﬁfﬁ(ﬂﬁﬁhﬁeghﬂoﬁﬁﬂﬁﬁ' Peﬁ?ﬁﬁ?ﬂf@aéll?tipﬁﬁl dEnent
conposi ti ensataratacheakbéeylard aehtaneiogrt he sémpuumthammidurablllty of

'ng deni ng s} 8c LR O y20R01ort RAGHLEL R RLAAUEEHLANIPTRT LOMLANG fugfher
> the p;oportlon of compound A : compound B : compound C = 10

to 40% by mass : 10 to 40% by mass: 50 to 80% by mass can be
_.used as a-dispersant for ultrahigh strength concrete and that
it is excellent in field workability.
_ However, water-soluble amphoteric copolymers prepared in
all Examples in this publication by copolymerizing compound
A, compound B and compound C, when used in prepafing high |
strength concrete, provide them with high.viscosity, making
the shovel work difficult; thus, they have a workability
problem. Therefore, there was room for contrivance in order
to be able to applied to various cement compositions and the
like suitably, in addition, to provide such a level of
- Viscosity as facilitating the works on the sites, of handling -
* them.

. SUMMARY OF THE INVENTION
‘Disclosed herein is a cement admixture capable of
‘improving'the water-reducing ability of cement compositions
and the like and enhancing the strength and:durability of

hardening
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‘adjusting the viscosity of such conpositions so as to facilitate t he works
. at the sites of handling the same, as well as a nethod of producing such

cement additive. 5 In the course of investigations made by themin search
of cement adnixtures excellent in water-reducing abilitOgaberd®Rability

~inprovenment, the present inventors first paid attention to the fact that.

pol ycarboxylic acid polynmers can exhi it water-reduci ng performance 10
characteristics in cenent conpositions and the |ike, and they found that
the use of nitrogen atom contai ning conpound havi ng non-ami de bond in

~ conbi nat i prodiithsaprpdlhyedr boxyéicomcaddpbhyirberi sapébéetPfe in i nproving

the viscosit f_cepent |11 gBs Lke. u ey, 15 found
t hat the 388§§gb?8b e%svggﬁggﬁkgeggfﬁﬁFg %gﬁgékégéogahgﬁ %on?ycarboxylic
aci d pol yfieciantahet tbgenorkonatcbheabitag eénpenAdingvihg #dRCantde bond
are used | ny1conbLnationg 9F YPSBULYRGOLuPR! B-fBRE! 8840tipel ycar boxylic
acid .polynmers and. nitrogen aton}contalnlng_conpound haV|n%m20 non- am de

( ch : : spnfoPede sPectesm ot .
p0|YF?Fb0§¥Ek&haéfdfgﬁéﬂﬁeé?miﬂﬁﬁﬁé$n8x@el@@hYCaﬁbﬁ?yétGre?uﬁip@lyner
resulting from copolynmerjzation using a nitrogen atom containi nononer
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[ nat | ebxcerphana corackc poyLLE ORCS
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. than tche phhyaatboiyticsathdcpotyhrecopnssiéansonsd Bbeabé&@:ién@seq.in-

- gombinati op Wl kBuRqnthLLIERe B0 o£ORL 8LBLDA GRBROUDA-ARNLAG non-am de
“bond, or Whén.a po ‘ C. poly : :
jpplycarboxympeua@idaﬁbngn%¢nré@y@@ihgnﬂréﬁ1§6§BF9§§%P%a¥?Bﬁ‘%sing a
;nltrogen.ﬁg?g&&?ﬂ&ﬁyﬂianHPaoﬁgiyméfdiBW@fQécﬁQﬁe i85i8PLe6 sy othe

ol ycarboxylic acid r conmposition_conprising a

ol ycar boxylic. acid pol yners ot her n the 18 Cct r 2006 4
p y v¥scosity og cgment compos&@gons ané the 9§Ee._ us, they

'15 found that the above problems can successfully be solved
" when a“pdlycarbbxylic'acid-polymer and nitrogen atom-
_ contéining compound having non~amidé bond: are used in
ﬁxéombinatidn}-Or when two or more species of.polycarboxylic“"
“acid polymers and nitrogen atom-containing compound having
f20.fhon¥amide.bond'are'used in combination, or when two or more
-'Species‘of polycarboxylic acid polymers including a
polycarboxylic acid polymerfresulting fromﬁcopdlymeriZation
using a nitrogen atom-containing monomer and nitrogen atom-
~ containing compound héving-non*amide bond aré‘uséd-in
25 combination, or when a polycarb@xylic acid polymer
| -'compositibn comprising a polycarboxylic acid polymer
‘resulting ffbm‘copolymerization using a-nitrdgeh atom~
"containing monbmer,'and a polycarboxylic_aCid‘polymer_
~ other than-thé'pélycarboxylic'acid polymér just‘mentioned
30 above is used_ih combination with a'nitrogen‘atom-‘i
' containing. compound having non-amide bond, or when a
'pdlycarboxylib acid“polymer composition comprising a
i 'polycarboxylic acid polymer resulting from éopolymerization
'“using,a nitrogen atom¥containiﬁg“monomer, and two or more

35 specieS of polycarboxYlid,acid‘polymers”other_than the



polycarboxyllc acid pol ymer just nentioned above, namely three or nore
speci es of polycarboxylic acid -polyners, is used in conbination with
~nitrogen atomcontaining conpound havi ng non-ami de bond, or when a

pol ycar boxylic acid 5 polymer conposition conprising a tHRBIoRBE 26 of t wo
or nore species of polycarboxylic acid polyners other than the

pol ycarboxylic acid polynmers resulting,rom copolynerization using

ni-t rogen at om cont ai ni ng nononer haV|ng non- am de bond, and a

pol ycarboxylic acid polymer 10 resulting fron1copolyner|zat|on using a

nitrogen ebqwbaeeakeumbn@cnﬁnpaeymhevIﬁ@sﬂomeﬁﬂlsﬁeaoaﬂav@aneéMéﬁw
conblnatl%ﬁ of three or nore species.of % grbox l.Lic acid g ners,

used. FurtfiEFe Phel FEuRRSERES PhePRIdCEf 8§§ Arh chpo EM5Fcohof- alkylene
oxi de adduebdlnncaohbmahtmanwwthhanlpebgearh@mmkbonaaudlnglyaﬁpouﬁd
effective %gq as mentioned, aho ge produced and -

th L t can
" the above proglg ﬁag 8eséf % hﬁg §0P9é§C§§bﬁeV¥?ﬁhgﬁl
poIycdﬁbopyﬂymeaccdmpobyheonaudmgrpshphydrcomhhoehobnzofatW9lenemoxede

adduct arg HE?Qs‘BfC§8P¥E§Eb8QX19E whep Bolgﬁh¥§aBPRé¥c ﬁaﬁctﬂﬁpo'yner

resul ting Fron1copo rzatro usi ng rrc a yl ene oxi de
adduct nOREAF¥FEArBOXHSéd ﬁﬁl@ohﬁlﬁﬁﬁrénrﬁﬁvﬁtangoﬁyﬁVdr|c al cohol - al kyl ene

~ oxide addeebolgfne\e!@eat@oﬁ%a@e@bﬁﬁkbgeﬁch@oﬁowﬁealﬁﬁnaeﬁ%émaﬁ from
- copol ymer{ zation _usin dri ¢ alcohol - | ene oXi de adduct nononer

is used i R2¥oREi RART 61H1Q\Ftlﬁon%no€*ﬂ€r pBP}/ESFBB%W&Ca%FH pBPYRET

“Furt her noresul bedgf oued &opélyﬁerusetebnausmﬁbyanhﬂeﬁ@baﬁnaﬂ@meonpound

“which is a n%tro en atom 30 ﬁontalnlnﬁ ng Q in_conbination with a
“pol ycar boX§PFE LAY REBrYREr RF LAY £ BRET 0B 4RPPAdt PALSSAnR effects as ‘
nentlonedcahbvnataonbefptndeeedramdrehEpabmve ofopobpsarboxybucceesdulIy be.

solved wh Qlﬁm?PEVCf§b§§¥d'c acid polynmer is used'in conbination wth a
~specific 35" pol yami depol yam ne, or when a specific amount of a
- 18 Oct ober 2006Further, they found that the use of a polyhydric

15- alcohol alkylene oxide adduct in combination with a
' polycarboxyllc acid polymer is effectlve and that the same
p effects as mentloned above can be produced and the above
problems can successfully be. solved as well when a
‘ - polycarboxyllc acid polymer and a polyhydric alcohol; _
20 'alkylene oxlde adduct are used in combination, or when a .
: polycarboxyllc aCld polymer resulting from copolymerlzatlon _
fr‘u51ng a polyhydrlc alccohol~alkylene oxide adduct monomer is
sy used in comblnatlon with a polyhydrlc alcohol-alkylene.
7 (‘ox1de adduct, or when a polycarboxyllc ac1d polymer ' _
d25d-result1ng from copolymerization using a polyhydric alcohol“
' alkylene oxide adduct monomer is used in comblnatlon wrth
another polycarboxyllc acid’ polymer . ‘ '
Furthermore, they found that the use of a
polyanidepolyamine compound('whioh is a nitrogen-atomel.
-30_'oontaiﬁing'compound in combination with a polycarboxylic
'-__ acid polymer is effective and that the same effects as -
'fmentloned above can be produced and the above problems ‘can
;successfully be solved when a polycarboxylic acid polymer
_ "is used in‘oombinationrwith‘a specific'amouﬁt or a,
;'35"polvamidepolyamine, or when a specific'amount of a.



5 pol ycarboxylic acid polynmer resulting from copol ynerization wusing a

pol yam depol yam ne nononer is used in conbination wth a

pol yam depol yam ne, or when a specific anount of a polycarboxylic acid

pol yner resuiting from copol ymerization using a pol yari&fepersZ06e nononer
“is used in conbination wth another polycarboxylic acid polyners. Thus,
the present invention is concerned with a cenent adm xture or a nethod of
produci ng a cenent adm xture as defined bel ow under any of (1) to (15).

These are aliyc.efbectivedin prapar t opposi.tionsg in good
conditi on.ﬁd'lﬁgat er%nﬁg"lccqngrletlg c_onpogigtsﬁgﬁlg{qerﬁﬁ%ogg%ooﬁéie?ﬁ%%{;mr?reans t hat
t he concr et "goApb3t ¥alePhAYELIIfc MoaoRe B ciosiuspdatn daadiinptaeing t he wor ks

at the sitwxroh PanHHiRGpeePRMne COFPRELS I PN aNd; & Nendunkesand feel noi st
and snoot h, &% }Pn first aspect of the present invention,there is

provi ded PCENEA o’é’(aj]rﬁcxtaﬁﬁg %‘glriﬁﬂﬁrsirﬁéu%\tﬁtﬂ JEARbEBALYEeaE FAti¢bl ymer and a
ni trogen atsdmgcenpaininigepoliponingd havbmgr NaNusadqi de emdnavhet ei n the nass
rati o (A B). . he A), . of said polycarboxylic acid polynmer and
the mass ( TJ?lo ngllﬁ"'%? %%}??%%%énxx)a16:”38(1)%%?%%%0@0“”(1 havi ng non-ami de
bond satisfi dsushethelpaepent 2007entiAnB)s >cabicenhed eiith ae cain¢ntogen

at om cont aidn; REuEOMROUNH. PRYA NG %Qg'gagiquanﬁ%@ﬂeﬁgné i%%u?’e as

pol yal kyl enei m ne- al kyl ene oxi de adduct, an oxyal kyl ene group
“cont ai ned 95F1PRE RRfRTcnEBht 3 h9501 0tA00 ol Bhesvfargnalbxyet yl ene group

relative texr2Q0ivdlitr Yrepadddg tRBcroxy addfoanei GEoUR{ $hoa(2) In a second
aspect , ‘t'rgzern%.iﬁs rgr Q__%: dﬁd a cenment adm xtyre conprising a polycarboxylic
SECARtTE At FEERN SPSTHEEB Nt ARG L BT OU AP OHa G PR HER- ani de

aci d pol ymer
bond, wherenn skt tghel yoaeibxbeylcoopasi e pol yaeve Hiah a FMbedyity epresent ed
by the Told.onh 0g.denetal LOLMIE L or O BROMAL  flhopbp the formia, Rl
represents a hydrogen atomor a nhy rocarbon group contarning 1 to 20
carbon at GPEPORREIADF Bed thre lgdkeeand fHdlf evént amdl ssmohhr epresents an

al kyl ene (1) In a first aspect of the present invention, there is

" provided a cement admixture comprising a polycarboxylic acid

© polymer-and a nitrogen atom-containing compound having non-
amide bond, wherein the mass ratio (A/B) between the mass (A)
of said polycarboxylic acid poiymer and the mass. (B) of said

--nitrogen atom-containing compound having non-amide bond
satisfies the relation 200 > (A/B} > 1; wherein the nitrogen
_étom—containing compound having non-amide bond contains a-
polyalkyleneimine—alkylene oxide adduct, and an oxyalkylene
group contained in the adduct contains 50 to 100 mole % of an
oxyetylene group relative to 100 mole % of all the

oxyalkylene group(s).

(2) In a seqond'aspect, there is provided a cement
admixture comprising a polycafboxylic acid pblymer and a
nitrogen atom-containing compound having non-amide bond,
wherein said polycarboxylic acid polymer has a moiety.
represented by the following general formula (1):

R ~0- (R%0) ,~R' (1)
in the formula, R! represents a hydrogen atom or a
hydrocarbon group containing 1 to 20 carbon atoms, R® may be

the same or different and each represents an alkylene



18 Cctober 2006- 5a group containing 2 to 18 carbon atons, and r represents
the average nolar nunber of addition of the oxyal kyl ene group represented
by Rao and is a nunber of 40 to 300; wherein the nitrogen atontcagntaining
compound havi ng non-ani de bond contains a ponaIkyleneﬂ%Pﬁ@bﬁﬂﬁyﬁene oxi de
~adduct, and an -oxyal kyl ene group contained in the adduct contains 50 to
100 nole % of an oxyetyl ene group refdative to 100 nole %of all the
oxyal kyl ene group(s). (3) In a third aspect, there is provided a cenent

adm xture conprising t.wo ?r nor e speci es of polgcarboxylic acid polyners
and a nit rog& 8?%‘?‘?%@65‘% nFhgt % GRPBER P 1P8FI ngnd norEeRrede  borid® 18 Cct ober
2006 6 (4vekaga hart AurBPECEs aUAgE €oh SoMRAYI 82k ByORABNGro@dm xture
conpri sing _two or re speci es, of polycarboxylic _acid polynmers other than
a pol ycar S%§FF%”§%F&Yp8ﬁ§ﬁ@P lFe%JPF¥W§ PFO%?86b§P9heW@%%ﬁ¥bﬁhﬁsing a

ni t r ogen -ati@fogen N taintico gt HADNORE kolpyimy Haeingmete Haad, hamnd t he
polycarbo§¥lic.acid pgl HE% resul.ting. fromcopolynerization using a
nitrogen atGietbhthiFN P{é TRV HY 1805- afT 3R 2du5d: %) am a fifth
aspect, theayelkglqrovirded eomenmeat afdnihd Wkauce ofmidasinBgs@ fwlipoar boxylic
acid pol yner apd pol yhydric al cohol - al kyl ene oxi de adduct, wherein-the
polyhydrigméﬁcﬁﬁg?ﬁﬁlQéV%H&Lﬂﬁ&iHéoﬁﬂdﬁgﬁthenﬁﬁ W&ol fiah %Wy mass

rel ative tthelBf99alnyiemasgraip tshe solid content in the cenent adm xture, and
t he pol yhydric al cohol has not |ess than 3 hydroxyl groups. (6) In a sixth
aspect, there is provided a cement ~adm xture conprising a polycarboxylic
acid pol yner apd aInpalgthydr eepaticoholeral kyl e iaxide edenat, wherein said
pol ycar bo k j IS a lLycar boxyl.ic_acid . .polymer
resulting)él (%%%%%%%P§§%¥$§g ﬁ%ﬁpééiﬁé“%sggf¥ Y ffé%lgfé%ﬁgﬂﬂéfkylene oxi de
adduct noASHBreolsTerei and e Nddkrplgrateom containing compound having

non-amide bond.




al cohol - al kyl ene oxi de adduct is not |less than 5% by mass relative to 100%
by mass of the solid content in the cenent adm xture, and the pol yhydric
al cohol has not less than 3 hydroxyl groups. (7) In a seventh aspect,
there is provided a cenent adnmixture conprising a pol y&&PeHeR8N30855¢i d
-polynmer resulting from copolynerizatiog usi ng a pol yhydric

al cohol - al kyl ene oxi de adduct nononer and a pol ycarboxylic acid pol yner
ot her than said polymer, wherein the polyhydric alcohol has not |ess than

4 hydroXyI gﬁqypsinlg_fzﬁfy%e%sgg%%i_éﬁ%rggls:é}éyld%hggtékﬁ%%ReCt’ there is
m

provided a cenent adm xture conprising a polycarboxylic acid polynmer and a
pol yam dep™EhPFR, CHRELE1LAY s CEelpRt RATiREUPE RUserbesyhiot | ess than

16% by massilupon@he OLENERaMH0% PMlj}r@asr%onyliéi Qcicngoxmﬂepol yam ne
relative to 100% by_nmass of_the ,solid matter in,  said cenent adm xture. (9)
In a nirnl{eﬁgg £ 108y EOPRIPISHZAEHCR HEMene PAHRSRURE Bonprising a
pol ycar boxyphiceiatig rmpobyaerhancoanopehyiatd tepel yam nge wherein said

pol ycar boxyhi i I ri .pal vcar boxyl.i c_acid .pol ymer
resu|ting§%%3§$ﬁ%3§8ﬁ§né??§é?ﬁgﬁgﬁs?%%”§‘6€|%5%? é’éﬁ'gﬁfﬁﬁgﬁﬁﬁbner, sai d
cenent adiisxPtire HomPgesi agemoontessinhawnddes biyamass nbotamipte nore t han

- 50% by masgngf said pol ycarboxylic acid polymer resulting from

copol ynmeri zati on using a pol yam depol yam ne nononer relative to 100% by
mass of the solid matter in said cenent adm xture. (10) In a tenth aspect,

“there is proviged a,cerent, apXt W.L.CaMPLLSifg 2 Relycarbaxylic acid

pol ymer resulting from copolynerization using a polyam depol yam ne nononer
- and  a pol°yERFEeXY I Eotttrdb Py IR t3sherraA008r andpolppherydet her colrd sai d
pol ymer, saighsemanbe agdibuxt Un@ere OHPEASIHRE yAQhr] €58 Johan-13% Ry nass but
not nore than 50%b
oxide adduct is not less than 5% by mass relative to 100% by
mass of the solid content in the cement admixture, and the

polyhydric alcohol has not less than 3 hydroxyl groups.

(6) - In a sixth aspect, there is provided a cement
admixture comprising a polycarboxylic acid polymer and a
polyhydric alcohol-alkylene oxide adduct, wherein said
‘polycarboxylic acid polymer comprises a polycarboxylic acid
polymer resulting from.copolymerization using a polyhydric
alcohol—alkylene oxide adduct monomer, wherein the polyhydric
alcohol-alkylene oxide adduct is nof less than 5% by mass

. relative to 100% by mass of the solid content in the cement
admixture, and the polyhydric alcohol has not less than 3
~ hydroxyl groups.

D, In.a seventh aspect, thére is provided a cement admixture
comprising a polycarboxylic acid polymer resulting from
._copqumerization using a polyhydric alcchol-alkylene oxide adduct
monomer and a polycarboxylic acid peolymer other than said polymer,
wherein the polyhydric alcohol has not less than 4 hydroxyl

groups,




mass of said polycarboxylic acid polymer resulting from copolynerization
usi ng a pol yam depol yam ne nononer relative to 100% by mass of the solid
matter in said cement adm xture. (11) In an eleventh as éﬁ(?:t’ %@re is
provi ded a nmethod of producing a cenent adm xture conp RTA¥860r two or
“nore species of polycarboxylic acid p%%/rrers and a pol yhydric

al cohol - al kyl ene oxi de adduct which-co ises a step of mxing the

pol ycarboxylic acid polynmer or polymers with the polyhydric

al cohol - al kyl oxi.d agf{#cct i n I ry I |- al kyl ene

oxi de adduct _ie(g(?no?nl ggs t arll1 \élg/bﬁg y r#é%gerg ar%(%}%/(’gdteg %0%%; mass of the
sol i d cont®Hi%tRre heomgdFeRy adiflycareox gk eisédppdiamedr Badat cohol has not
less thapd yaxdasxylyiadpSwndrkdh kRid dMRIrft BaRSREEd cohhi8ls8siSeProvi ded a
met hod of _ producing a cenment adm xture conprising two or nore species of
~ pol ycar boxXyPF c=48i tP pBY yirer sP¥hitoh B8hpr s 5855?32&‘8&5 °fi S@'fig

pol ycar boxppl yeniziep 6l ypakydree satsive ht @ 1p0d woanhexXyf ithe agiid fdtyAein resul ting
from copol ynerizati oar&mysti ng a pol yhydri c al cohol -al kyl ene oxi de adduct
nononer wherein the po yuhydri c al cohol has not |ess than 4 hydroxyl

groups. (13) In a thirteenth aspect, there is provided a nethod of

. produci ng cengmt, adp xt W;@sy COPUILST R POE; O LWO408 JRhRefpeci es of

pol ycar boxylic acid pol yners andd a pol yam dépol yam ne Ich conprises a
“step of ARG PBIYEARD K HT Y CAEP ISy AELI ROIIFFBRS i th the

- pol yam depelyaii 86pol yWRERE) Nitdtied nCeaBM pAG:¥box £1 (k8 a5 Hobery}06  7a
conprises not lLess than 16% by mass byt not nore than 50% by mass of said
bl yani delETYERTRE T BOAYFRE VY L6095 L) PHABEToF STHet Q6 F8Prmt tor i n sai d

cenment admiopbliy@eriZbd)Yohnuaidpur pednihi dpagbmihdaiomerprsavidled a net hod

of producid eﬁ@”?é]ﬁdix%ﬂrﬁt‘ex&%fﬁsgﬂgpﬁbf'ﬂ%so@ﬁa ry 3, Pga@rﬁut $Reci es of
pol ycarboxyli1c acid polyners an _pol'ycarboxyl'ic " aci d polyner resulting
f rom copompmer Fzan i%9% B3I mgsw of said polycarboxylic acid polymer
: resulting from copolymerization using a polyamidepolyamine

monomer relative to 100% by mass of the solid matter in said

cement admixture.

{10) In a tenth aspect, there is provided a cement
. admixture comprising a polycarboxylic acid polymer resulting
from copolymerization-using. a polyamidepolyamine monomer and

a polycarboxyiic acid




pol yam depol yam ne nononer which conprises a step of mxing the
pol ycarboxylic acid polynmer or polynmers with the polycarboxylic acid

pol ymer resulting from copol ynerization wusing a pol yamnm depol yam ne
nononer, wherein said cenent adm xture conprises not M@W’héﬁ%% by mass
"but not nore than 50% by nmass of sai d7 pol ycar boxylic acid pol ynmer

resulting from copol yneri zati on using a pol yam depol yam ne nononer.
relative to 100% by nass of the solid matter in said cenent adm xture.

(15) In agglg,;ne@n&hasreﬁsbsgifbe%%ég@erprsoavﬂddggm@n@%q&tuégm xture

conprising a polycarboxylic aci ner resulting rom copol yneri zation
usi ng a poiYRydE+es zﬂocFoﬁBPS athapl édé byxiars haduedt merenthamntd by

pol ycar boxjsisCoaci £l PRy PBirvdaL ¢ hBad fAlveePOLYIBILinWhELsn CONt ai ns a

pol yhydric_al cohol - al kyl ene oxi de_adduct in an anount of not |ess than 5%
by ~mass rcé’PﬁﬁwperJt@tfﬁ\é%lW%§’°6¥’a’f‘h%ep§&lylaﬂ“&%ﬁ‘t°élﬁfﬂe?fnr?]r%tl"@errent

admi xt ur e.tcDIL8Ck G8URE s€Fo THEhd NVENTE ONhd it etrhenf od i wiengntt he present

i nvention a.idﬁligfél?%.i bed in detail. The cenment adm xture of the present
invention is of a | east one kind selected fromanong the following (1-1)
to (1- 6), (11-1) to (11-3) and (I11-1) to (I111-3). Enmbodinent (1): (I-1) A

form conprising,a pQl | C cj.d r nit rogen.at onm cont ai ni ng
conmpound havi Eg ?8 &%{%geg_%%gggié assp%ﬁ%h-g%%gemlbso%g;gvt%é)agéne?%?% %tgnpri si ng
two or nopgogdperies ceftepbladmEixboxy| ceonmdisdnpobyarers tandoninaregen at om
contai nin i nan 1Lde.ho nbi nat i f. these); (1-3) a
formin V\%ngﬁﬂ%)%;gy; g\%%&r}%%tl oﬁgg]agf%gfqu%g%%gx?ﬁ(?ca %?&g\ﬁd@ lycmer i ncl udes a
pol ycar boxykplkobrcdldkylpot yemirder eddhict nghifahorpuopiodearer szep i@h using a
nitrogen ,atom co alpi ]Qgg r i.nation_ aof .a nitrogen . atom
cont ai ni néﬂ co‘%ound%ﬁg&/?%é n ;i-qgmaégg%%ﬁ\%\nrtﬁr thS’olY%Fr-F’m‘F%& st%gci es of
pol ycar borylieydcia apobyeeral kivieheaddniglea adduct wherein the

' ' polyhydric alcohel-alkylene oxide adduct ié not less than 5%

by mass relative to 100% by mass of the solid content in the
- cement admixture, and the polyhydric alcohol has not less

than 3 hydroxyl groups.

(12) In a twelfth aspect, there is provided a method of
‘producing a cement admixture comprising two or more species
of polycarboxylic acid polymers which comprises a step of
mixing polycarboxylic acid polymers with a polycérboxylic
acid polymer resulting from copolymerization.using a
polyhydric alcohol-alkylene oxide adduct monomer wherein the

polyhydric alcohol has not less than 4 hydroxyl groups.

(13) . In a thirteenth aspect, there is provided a
method of producing cement admixtures comprisihg
-one or two or more species of bolycarboxYlic.acid polymers
and a polyamidepolyamine which comprises a step of
Imixing the polycarboxylic acid polymer or polymers with

the polyamidepolyamine , wherein said cement admixture




10 pol ycarboxylic acid polynmer resulting from copol ynerization wusing a
nitrogen atom containing nononer); (1-4) a formin which the
above-nmenti oned pol ycarboxylic acid polynmer further includes a

pol ycar boxyl i ¢ aci d pol ymer other than ~the pol ycar boxyl8QctaRard08% yner
resulting from 15 copol yneri zation_using a. nitrogen atom contai ning
nononmer (conbi nation of a polycarbaﬁylic acid polyner conprising a

pol ycar boxylic acid polyner resulting fromcopol ynerization .using a

- ni trogen atomcontai ni mononer, and a pol ycarboxylic acid_ polymer other
than the pI™WEarpoiAt Egsﬁot}é%‘} &%omj’n’%"i‘ﬁi l%tt fght ‘iﬁ’?e&haBo?/(gﬁ, with a

ni trogen atyomassost aaniidngo Coamiciend 1havimng roatawe de hoond)by(1-5) a formin
whi ch the above- ntioneaE oL%canbox |ic acid pol ymer other than the

pol ycar bolyi%c CActf paty fePa Fedulifi A 1?r?ﬁﬂenéog?W%%ﬁﬁﬁezation using a

nitrogen atom contai ni ng nononer 25 includes two or nore species
(conbi nat.i on ol ycarboxyljc acid polyner, resulting fro
copolynerizat?]tcl)drllfa &gi?ufé?%%efﬁ%%e$9%ﬁ9§ﬁ}E%%f%ﬂﬁﬁ Hﬁoﬁiﬁﬁé%ﬁ'mﬁgho?mo or nore
pol ycar boxyfl peodetthgpekyart sadtikenrehatonidra spal yeas baxylib cor aird pol yner
just nmentioned above, .nanely three or re 30 species _of polycarboxylic
aci d pol ymers; S pglﬁfgﬁgégrlcaFSﬁgé%ﬁPgFﬁFnﬁggdhﬁﬁﬂﬁaaﬁﬁyéﬁdcnon-anide
bond); ancci@-63lyneerf arpuToipy ifZongecdpdl videribaei@peciiag f pol ycarboxylic
acid polyners_other .than _a polycarboxylic acid polyner resulting from
copol yrrer oA e S NG R e BRSHER HPkTR SonBGhPal i Y SRoRbER Hivs ng
non- an de thengol ydarivoichei d 8adiet pbeym@OGG pdlpadycarikoxyhéc acid pol yner
resul ting _from copol.ynmerizatiqn usin .ni trogen atgm cont ai.ni ng nononer
havi ng NoR AN HE O TaRd TEamtl HATEOn 6 HESe ) R HrEa MBRE: (TFP (11-1) A
f or m conpriss noga pdgahi dape pamihe howorgal,y @heboxy|dad dacedepol yner and a
pol'yhydric_al cohol - al kyl ene oxi de aqguc o (A1-2) a form conprising a
orb mat | G Ea S AT BERIhs LREP IR gridr °F JBrs PG Frodore
copol yner ithati 8% ugi ngsa @dlayfividpotyed mekeliial kyldepe1oxtte

resulting from copolymerization using a polyamidepolyamine

monomer. relative to lOO%Iby mass of the solid matter in said

cement admixture.

{15) In a fifteenth aspect, there is provided a cemenf
-admixture comprising a polycarboxylic acid polymer resulting
from copolymefization using a polyhydric alcohol-alkylene .
oxide adduct monomer and a polycarboxylic acid polymer other
than said polymer, which contains a polyhydric alcohol-
alkylene oxide adduct in an amount of not leSs.than 5% by

 mass relative to 100% by mass of the solid content in the

cement admixture.

DISCLOSURE OF THE INVENTION
In the following, the present invention is described in
“detail.

The cement admixture of the present invention is of at
least one kind selected ffom among the following (I-1) to (I-
6}, (II-1) to (II—3)\and (ITI-1) to (ITII-3).

Embodiment (I): (I-1) A form comprising a polycarboxylic

acid polymer and nitrogen atom-containing compound having




adduct nononer with a pol yhydric al cohol -al kyl ene oxi de to adduct ;- and
(11-3) a formconprising a conbhination of a polycarboxylic acid pol yner
resul ting from copol ymerization using a polyhydrlcalcohol al kyl ene oxi de
adduct nonomer with another .pol ycarboxylic acid pol ynel® Oeibsa?iint (111)
(I'11-1) A formconprising a conbination 15 of a pelycarboxylic acid
pol yner and a pol yam depol yanm ne; (l1&-2) a formconprising a conbination
~of a polycarboxylic acid polyner resulting from copol ynerization using a -
pol'yam depol yam ne nononer with a polyam depol yam ne; and (111-3) a form
conpri si ngoa-gnite navndn 6I-2) pal Jeambosybiresing, twei or podyeespree@ses t i ng

fron1copob§Fﬁgiggggggngiggagl@ﬁ%ggghgggoéﬁanhggrg?ggn§{OM¢th anot her

pol ycar box rm "nitrogen on}contalnlng monomner
‘havi ng ncﬂnémnlentboo@lmpasn@s]@@fvh’@@eilfhnrr@ah@etlhfaltldt heomp + Raken 250

~atom cont g pLag, CoRp}ing f@:‘!ﬂn”ﬂn“@l@ié}m fige bapgvibielichasea ol yrreri zabl e

unsat ur at ed_doubl € bond, the term* i ric al cohol -al kyl ene oxi de.
adduct® moRBkEFArHRAYELE hagld hIéOl%?lflhlyﬂ‘F Bdaf cdhoP L BFASPEREL B el dduct |

whi ch hasp@lﬁ@fYﬁ@éﬁZ@ﬁh@ ﬂféﬁté%péﬁﬁnﬁﬁﬂbéﬁl@@n@slﬁ@datﬂﬂftﬁ@géh 30
"polyanldeg yam ne, npnoner' nean? %ﬂ% t poﬁyanld ganlne whi ch -has a
pol yner i zabPB~ oPR B2 HPHR € FOHTNDT e (UM BF l?%e bVt e orms (1-1)
to (1-5), canoagnitdosempouns, him@lmomgamdédmn@m:atmlmgpmmwm havi ng -
35 non-anj de bond | S: 18 COct ober 2006
- 10 nore sf)%%?’é%s ?ﬂaé/%gya 01\)/% %?%Q%{I&ﬁ ?}g&%ﬁgﬁg&f%&%%oﬁl ycar boxylic
.‘aC|dlpblypelyma%hbiyl@pfaomdqmpb%yaarr&amlbmnguéxm@ @Dpﬂlymﬁﬁ#?atlon _
at t

at om cont a4 §% @ﬂ@f@%%xggg%&gorm%@l@mg RbAGhEr SPeCi £F) Of £ Ofp MTOT €

fspeC|es and he pol ycar oxyllc aci d pol ynmer
resul ti ngwmtéhn t%p@h%@TW%@@#W%s@W%&W‘?}Fw 3 FROWEE NI ng mononer

- havi ng nOflufm&e HOAhdBY £ PPI §SLriodey Bl O104 €1 PRSI @%e0r other’ than
the polycarboxyllc acid polymer resulting from

15 copolymerization using a nitrogen atom-containing MONOmer
(combinatidn of a polycarbOxylio aCid‘polymer'comprising a

'1_polycarboxylic-acidfpolymer'resulting.from'copolymerization -
'ousing a nitrogen atom—containing monomer, and a
: polycarboXylio acid polymer other than‘the_polyoarboxylic

20 acid polymer just'mentioﬁed above, with-ainitrogen_atom—‘

. .'ooﬁtaining.compound having non-amide bond);'(I—S)‘a form in
fwhich.the'above—mentioned polycarboxylic. acid polymer other

'thén'the polycarboxylic acid polymer resulting from _
.copoiymerization using a nitrogen atom—containing;monomer'

25  includes two. or more species (comblnatlon of. a '

. polycarboxyllc acid polymer resulting from copolymerlzatlon-
using a nitrogen atom~ ontalnlng monomer and two or more
-polycarboxyllc ac1d polymers other than the polycarboxyllc

_ | acid polymer just mentioned above, namely three or more
rSQ ‘spec1es of polycarboxyllc acid: polymers, w1th a nltrogen
atom~contaln1ng compound hav1ng non-amide bond); and (I-6)
a form‘comprlslng two or more species of polycarboxylic '
'acid.polyme#s'other'thén a polycarboxylic acid polymer
resultihgofrom'copolymorization using a‘nitﬁogén atom- _'

35 containing monomer having non—amide'bond, with-thé




two or nore species. -In the above-nentioned fornms (11-1), to (11-3), the
pol ycar boxylic acid polyner, the 10 pol ycarboxylic acid polynmer resulting

“- from copol ynmeri zation wusing a polyhydric al cohol -al kyl ene oxi de _adduct
nmononer and the pol yhydric al cohol -al kyl ene oxi de addUét )

- conpri se one single species or two or nore species, however, it is
preferred, that each form contains twogor nore 15 speci es of polycarboxylic
aci-d polynmers. In the above forms (I111-1) to (111-3), the polycarboxylic
acid polymer, the polycarboxylic acid polyner resulting from.

COp0|ynErbéi&b%@bB%&@Qcaac@Q|ﬁ@ﬂyﬂéﬁotééﬂuﬁﬁnﬁD@QBﬁrc@ﬁglyﬂérlzatlon '
-pol yam depol yam ne éach 20 ri. se one single species or t or nore

speci es, uﬁé%@VérnltF09§onEP@rF@gga%ﬁéPge§€H°F Frledatdi RRMTABLOF  nore
. pol ycarboyyhidc (aebipakysBr 8 Eheséern1"tmo or nore species of ‘

| b i t hat t f f

55 %8?%3%‘9@@%&. L LT P s R e R P S St B o or e
© speci es ok poﬂyoatboxylnc acid polymer adif&epbbghiydraveaagehabtecul ar

© wei gh LLkyl d | ved,

;ggggrfbg;aaﬁgegn he%gdey ﬁaﬁctox'9? ?g gckogﬁfkgﬁgr99§§%age I nvol ved, as

peécies o ycar lic acid
pol yrer s .c80bdnitéphngfi a phdvasthexnbibeacodl nadimponresud héngof¥e@spondi ng

~ al kyl ene E?EQQyBErhEaEQBM”EE1ﬁ$a£aﬁ&f§h§&k§é ai@éHoELQ9k§IQHe30x1de
e n.co

differenc osition o E oxyal g ene_oxl de_units and carboxyllo
aci d uni tgddfler*: mpnemaﬁc\éltmnatm bhé@??—@ea EOpAL-ptBEEARE | PEREi on, 35

“howeved; HWBuek; MRh& $P§CBPSa0fo§@|&@ﬁﬁbQ§thCaa@bﬁbiﬁaﬁhé@b@f 2006 11
t he Iar nunber ddition of th al k Iene oxi de

- polyners di feri
P b e ePabr e EBaaY Ty SRESt RO HITe By TR LRCEY: R CBrpORT LYBRE DY EL
- pol yoxyal kgl grgeaopblighydiis aB@dh@Bf@DKyIEﬁeaoxﬂdunadauct|momsm@3ant t hat

there is a dlff ence_ f .at Iea ZW S expressed in terns of
--sodlun1car%ngPa? tont'e ¥carb?ﬁ% %PH ég??% gontent
: Embodiment (IIX}: (III-1) A form comprising a combination

.15 of a polycarboxylic acid polymer and a polyamldepolyamlne,
(Illezf_a form‘comprising a combination'of a polycarboxylic
- acid polymer resulting from copolymerization'using a
| ,polyamidepolyamine'monomer with a polyamidepolyamine; and -
(III-3} a form comprising a comblnatlon of a polycarboxyllc
.20,'ac1d polymer resultlng from copolymerlzatlon using a
o polyamldepolyamlne monomer with another polycarboxyllc acid
”“polymer ' _ |
' . The’ term “nltrogen atom— contalnlng monomer hav1ng
non-amide bond” as used herein means that the nitrogen .
25 atom-containing compound havlng non—~amide bond which . ‘has a o
. polymerizable unsaturated double bond, the term “polyhydrlc‘ ,
- alcohol- alkylene oxide adduct monomer” means that the _
_ polyhydric alcohol- alkylene oxide adduct which has a
dd'.polymerlzable unsaturated double bond, and the term
30 “polyamldepolyamlne monomer” ‘means ‘that the
f polyamldepolyamlne which has a polymerlzable unsaturated -
. double bond. ‘ '
' S In the above—mentloned forms (I—l} to (I#S), amoog_,
those forms, the nltrogen atom-containing compound haviag‘

‘35 non-amide bond may comprise one single species or two or .



- -average nol ar 15 nunber of addition b

bet ween two carboxylic acid units. In a preferred enbodinent, the two or
nore speci es of pol ycarboxylic acids each have a wei gh average nol ecul ar
"~ weight within the range 10 of 5,000 to 60,000, nore preferably within the
" range of 6,000 to 30,000, with a difference(s) in wei gftOHRErLH86 |
- nmol ecul ar wei ght bei ng not nore than 10,000, nore preferably not nore than
5,000, still nore preferably not %tthan 2,000. The difference in the

_ ween two poal yal kyl ene gl ycol units
is preferably not Iess than 3, nore preferably not less than 5. The

di fferenc t wegp X act s 4 s(i-s5) prigferably not
nor e thanﬁfggbggéﬁﬁgg nnsgﬂgfg?gggo%ihﬁ%tginoygithen 1 @6b¥%%?ﬁ% still

ore prefEpéﬁpyrHQEth¢ea@hﬁnPQbY%@GbyeﬁﬁéglngsfEQEr%%E% YIR{ OBf

sodi um cap,Rexy! at 81 PRoglhea POLYEBRtSOhigcaphentr hayt bemgesgei pheon that

fol | ows, these constituent: elenents to be use accoggancg with the

‘present FhREBHEI BREGEH8S sYRDBY? 228 %gr?oFP8ﬁé?Sp8P§Ca+%o Fi @°3¢&Fd 25

DO{ynefb(brrmnktﬁegﬁntméop@rp@&ﬁm@kpglcoapmungohgmengraaultangdérbmnd (B)

pol ycar boxyli ¢ aci ol ymer resulting from 0 ng a

ni trogen Sg ﬁiE%ﬁFhF%Fh nordher® ?fO%%Pyégg oxX ﬂ?%iég%é e #é%ég

' resu|t|nghﬁvmngcmpm+amedezbmm@nnaglngmernserogensanohecem@eiﬁ$n@rnnnoner

30 havi g, 1gn- 2, dec DN (O} nol Y540 haBd Snih ol Wi T ety o
hy r|c al co

copolynerlzatlon usin alkylene oxli de adduct nononer
(E); pol yhgdr £&-3) eobiot - P@ik@$éh@xbki@eaéééuﬁ@ Yesr, Beeycarboxylic acid

pol yngy é§§9&££ Qx 981gap@lyaryméﬁtteﬁuyﬁiﬁg ar@@I&@pbﬂyﬁefyaatn@nss

- npnoner

yam depol yam ne ékk 3§r 38 12 1n the form
(l-1) nenuﬁéa@daaaekéhyeﬁec cohatTal ¥¥$%§ Bé% AIEREE pBPYEFhoxyl i ¢
acid pol ygre éﬁ& L&ﬁy&rlﬁléI@@ﬁ@laéDnyieﬂeabﬂiﬁg addpotunda biavinayg
- non-amni de bond Is as fol | ows: 200 > &A/ > de %$g L |§O&e9érlomer
the s r esGPFPRY %e%%%t StIRECWET 1 ChetFor < i Rohat % ,

1t is preferred,,that each form contalms two or more
15 spec1es of polycarboxylic acid polymers.
In the above forms (III-1) to (III-3), the
.';,poiycarboxylic acid polymer, the polycarboxylic acid
polymer resulting from copolymerization using a
. polyamidepolyamine monomer and the polyamldepolyamlne each
:20.7may comprise one srngle species or two or more spec1es,-
o howeVer, it is preferred that each form contalns two or
more polycarboxylic acid polymers. .
The term “two or more species of polycarboxylic acid -
 polymers”'means rhat two or more different species of
. ésg polycarboxylic ac1d polymers It is used herein to.
: 1nd1cate two or more: species of polycarboxyllc acid’ polymer
'dlfferlng ln average molecular weight or, when polyalkylene
| oxide adduct -derived ones are’ 1nvolved, as described. later
herein, two or more species of polycarboxyllc acid polymers
' 30 differing in the. molar number of addition of the '
| :correspondlng alkylene oxide or in polymer characterlstlcs
-resultlng from a dlfference(s) in composition of ,
'polyoxyalkylene ox1de unlts and carboxyllc aCld unlts, for
instance. 1In the. practlce of the ‘present lnventlon, o

"7735, however, two or more specmes of polycarboxyllc ac1d




performance and, when it is above 200, the viscosity reducing effect wll
decrease. The mass ratio (A/B). between the above-nentioned pol ycarboxylic
acid polymer (A) and the nitrogen atom contai ning conpo 8 hgvi non- am de
10 bond (B)' is nore preferably 100 > (A/B) > 2, still ﬁ£ glo Br abl y SO
> (A/B) > 4. The "mass ratio (A/B) between the polycarboxylic acid polyner
(A) and the nitrogen atom containing f€npound havi ng non-am de bond (B)"
so referred to above neans the quotie€ obt ai ned .by dividing the nass 15
of the polycarboxylic acid polymer (A) by the mass of the nitrogen

at0”‘CO”tﬁbEgﬁ8r§08P9E@PiH§VLﬂgtﬁenm@ﬂh@enhﬁﬁdr(BE adintiba &@rohél- 2)
nmenti oned” abdove, the cenen

adnlxtugi pr ef ontains not .less than 1%
by. mass 8iKkYLRBEnPXioyehr at BREEBAEAINI HGS onﬂ%ﬁ %aviHy non- ani de bond
20 (B) fehaitfsréﬁcéOQ&ﬁ@Mmﬁasst@bntbe polliydxgabkebenknokhdeceniéhs .

dm xt Th t d,h
non- an do3BEnaE LAY b BeGLGd TS ESor & prat BEABFy COE FESRCl han®3% by mass

but nat naierthance86% by basst B&i by mese, paefeﬁabéy$8dtlnstﬁ©mSI@§s t han

5% 25 by mgss._but_not h %_ hy c bly, |t is
not 1 s BRaRToRe BpoRRLRL B Rbe el HRaRosGHEE, Sanat ERRTERED,
: preferablyetWEenstwotc$EBQXYhaﬁ a@5dbbylﬁ§ss Buta rioee Foreed han 40% by nass.
L0 Lhe [OkMEoatied) |Onllmd OF hBrbNgpberdy(drGhotpphisnagiaboneiathe 30

- cenent adm xture preferably contains t ycarp
:resultlngeﬁﬂbnh@opo$y%%lgﬁa%V%ﬁaﬁglﬁ@lﬁcuH?FrﬁﬁéﬁhEt ﬁFEthgbﬁIE %ﬁnoner

R (Q Qﬂ)tthp9|M@@r98xgblQOOQCmQrQObfaﬁéréﬁiylwLﬁglﬁroHECﬁaﬁbynaflzat|on
Rt BopboEm ShoThfam S TR e oL P PRI SRR so0 15
by nass Oholééuﬁéﬁlﬂeﬁ@mteméln@ nhe nerenthadnl i 00e, mhee anmount of the
MitTogen BYBHFERREA Rong RborBE POo5 PRASSoRXaTE R ol y e
‘resul ti ngmbrenthan 2,000. The difference in the average molar . :
15 number of addition between. two polyalkylene glycol units is
| preferably not less than 3} more'preferaoly not less than 5.

. The difference in mass betwéen two carboxylic acid units is
preferably not more than 15% by mass, more preferably not
more than 105 by mass, still more preferably not more than

.20 f59 by mass, as expressed 1n terms of sodlum carboxylate on

" the polymer solid content.

‘In the descrlptlon that . follows, these constltuent
- elements to be used ln.accordance‘w1th the present
invention are‘symbolizéd as follows:.polyoarboxylio acid
éS. polymer (A); nitrogen atom—éontaining compound haVing non-
'amlde bond (B), polycarboxyllc ac1d polymer resultlng from

RN

copolymerlzatlon using a. nltrogen atom—contalnlng monomer
-';(c), polycarboxyllc acid polymer. resultlng from
copolymerlzatlon using .- a nltrogen atom—contalnlng monomer
30 having non-amide bond {D}: polycarboxyllc ac1d polymer
resulting from copolymerlzatlon u51ng a polyhydrlc alcohol—
.slkyleﬁe okide adduct monomer. (E); polyhydrlc alcohol—
‘alkylene oxide adduct (F) ; polycarboxyllc acid polymer
". resulting from copolymerlzatlon using a polyamldepolyamlne

'35 monomer (G); and polyamldepolyamlne (H)..



-5 copolynerlzatlon using a nitrogen atom containing nononer having

non-am de bond (D) to be used is nore preferably not Iess t han 5% by nass
but not nore than 80% by mass, still nore preferably not |ess than 10% by
mass but not nore than 70% by mass, especially preferé@ﬁ?ﬁﬂ3¥2p@§s t han
- 15% by 10 mass but not nore than 60% by mass, nobst preferably not |ess
than 20% by mass. In the form(1-2) nenzloned above, the cenent adm xture
contains the polycarboxylic acid polynmer (A) preferably in an amunt of
not |ess .than 5% by mass, nore 15 preferably not |ess than 10% by mass,
still nDre prefémabmy foon [ Esh) thantisnedyahads, Feearese ¥ati®0% by mass

‘.Of the %; gg&@fén Ehe 0 EGBPLoRYM Xt HES balgﬁsrf QAIBahd-Bhe tO (1-5)
orm e C

in the nent adm xture preferabl contalg g % }ess
.than 5% byikaegenr afamr ventalininy100UPBYRAREE VRt RENSETY de cBAT n the

cement adgkXLur e»116fst hgooi 1 eaen) abom; caﬂﬁewmgleomwrmbvlm rlgme .
non-ani de bond (B) or a polycarboxylli aﬁ%d ol yper gher t
pol ycdt bok§FHEChRY dCPpBEY Fer R X HPFENYLL ¢ cBEBFyﬁErV% tfoh® Hgfﬂ% a

nitrogen: ﬁb@ﬂbﬁﬁﬂﬁ@enaﬂ@,an@ﬂEitha5|agonengan1dEhe251boud1tp» In the

- cement adm xtures i e- nentloned t he amount s
“of use ofrFﬁBCbB?y%gF%%Enygy %%F5668Fy Z?““%H&ﬁ%élyk oxyllc aci d

“pol yner: besuéehnghefabmveopehyneneiapobmcasbﬁQYélﬂ|@E@QeﬁOaY@ﬁicbhialnlng
30 mononer ﬁc%hgnglgggégﬁra me8?5995¥¥h§n?SmHoBHHyH§y§ngtHSn amide

. 'polycarboxy i ¢ acid mer ‘resu lymerization using a
ni trddgen hpodwéﬁhtaﬁnmqgenphoﬁerahéy|h@OanLAﬁ$He> Bon8tiD} BABSanot her

" pol ycar bOfS%EErQ}SlF p@lym(ajg;sg apdgt hepp ik 000 N B¢ QN GO/ 1ai g g cxpmpound.
havi ng noh-am de bond (B 35 are preferabl adj.u tean%thln the respective

- anounts 1BhecPeb¥farpeylia %%h@lBﬂeHm%Bo&% WEhtPRe”t bT2PR ot FACont ent
amount i ngcbRta 1RO byomBssnd Thevahgveoneani gaedofidr (B | sd) réefetueds, for

exanple, to above means the quotient obtained by dividing'the mass
15 of the polycarboxyllc acid polymer (A} by the mass of the _
nltrogen atom—contalnlng compound having- nonvamlde bond (B) .
, In the form (I-2) mentioned above, the cement
: admixture preferably contains not less than. l°'by mass of
_ the nltrogen atom—contalnlng compound having non-amide bond
' 3720.'(B) relative to. 100% by mass of the solid content in the
. cement admlxture The amount of the nltrogen atom—
containing compound hav1ng non-amide bond {B) to be used is
more preferably not less than 3% by mass but not more than
.‘EBOﬁ by mass. ' Stlll more preferably, it is not less than 59
25 ) by mass but not more than 60% by mass. Espec1ally
o preferably, it is not less than 10% by mass but not more
mthan 50% by mass and most preferably, it is not less_than
15% by mass but not more than 406 by mass. In the forms .
7-(I ~-3) to (I- sy'of in the form (I-6) mentioned above, the
_50, cement admlxture preferably contains the polycarboxyllc
. acid polymer resultlng from copolymerlzatlon using a
’nltrogen atomﬂcontalnlng MONOME R (C) or the polycarboxyllc
| acid polymer resulting from copolymerlzatlon usrng a
nitrogen atom- contalnlng monomer hav1ng non-amide bond (D)
”l35 in an amount of not less than 1% by mass. relatlve to- 100f,'



t he conbi nati on of a pol ycarboxylic acid polymer (A) and a 5 polyhydric
al cohol --al kyl ene oxi de adduct (F) and the conbination of two or nore-
speci es of polycarboxylic acid polymers (A) and a polyhydric

“al cohol - al kyl ene oxi de adducts (F), the above-nentioneﬂggﬁmﬁﬁﬁ%EEQ)
-includes, for exanple, the conbination of polycarboxylic acid polynmer 10
resulting from copol ynerization using f4pol yhydric al cohol - al kyl ene oxi de
adduct mononer (E) and a pol yhydric al cohol - al kyl ene oxi de adduct (F), the
conbi nation of a polycarboxylic acid polynmer (A) , a polycarboxylic acid
plol yhrrelr riﬁézulhta's@g oftT gﬂngBQthﬁbhtéhltOQnuilh@ o@m@alftylasﬂﬂﬁkcutﬁ The

al cohol - al Kyl ene oxi de adduct a po

al cohol - aPRPMBhe Odxitde BE MEPrgg ggﬁdgfﬁeﬁég&gpﬁ &k§n9w5r8p nor e
SDECIGS OEo@@hyﬁ@&QQéxhbﬁ &eudgpalm&emegeé)at@m—pohyaanbngympooaerd pol yner
resulting fromcopo rlza ion,.using .a kyl ene oxi de
adduct nDHEﬁePrZ%BFE¥n§H8a§ 8§V§ﬁ§dr|gdaﬁgﬁﬁ¥ﬁ-afﬁgpgkggg ghadduct (F), -
and the abpeeymentizandédnf asimgld- ﬁﬁtmnobmdegomﬁ@pnéﬁanpné npremer
-Conblnatlgo of 2R l%%?dgoﬁﬁhdc %9| d PRy Rl A ﬁggeaprggngBQQOﬁMklc aci d

pol ymer r §ulpg rom copol’yneri zation using a % dric
al cohol - aﬂhwbehbaoxﬁéebadmaéﬁ hBhonel E@r@Eﬁh&ﬁdBPﬁe YoRBEAat F6ALef two or

‘nor e SpeCh%%g reﬁgkﬁﬁﬁ&bﬁﬁ¥|&E@%'@hBﬁ'ﬁ@%r%y(ﬁhsénﬂu@ pekymat-eoxykhc acid
pol yner result

rom copol yneri zati on ol yhydri c
“al.cohol - aW@ﬁléﬁeméﬁﬁdeeﬁaéﬁéﬁl%ﬁn8ﬁ§¢e€éﬁ %ﬁ%tﬁgsﬁlﬁganTﬂgéebgonblnatlons
all cg@sthgggebg&ehgtrggrgotgaﬁOGU%EBQSmQ%sthmoate@eﬁferabéytnon, and the
‘fornms in . which re species of polycarboxylic acid polymers (A) .
are used éﬁéSnﬁpénpggﬁeggeﬂaéﬁbodlnents of the present invention. Further,
in the forn1(|I{ﬁ)thenfbomedlabbvmentmenaﬁ eboErt e gewertpreferably

contains a ¥u%%[5§e Icghgkh%8p%§§§Qe5O%gqqc %@;Q'E¥h§ﬂ@r°4h¢e adduct (F)

in an anmod relative to"100% by mass of the
_solid conpeefferably in an amount of not less than 5% by mass, fore

© 15 preferably not less than lOﬁ by mass, still more preferably
| not less than 15% by mass, relative to 100% by mass of the
- solid content in the cement admixture. In the forms (I 3)
to (I-5) or in the form (I-6), the cement admixture
preferably contains not less than 5% by mass, relative to
20 100% by mass of the solid content in the cement admlxture,
.of the nltrogen atom—contalnlng compound hav1ng non- amlde.
bond (B) or a polycarboxylic acid polymer other than the
”‘polycarboxyllc acid polymer resultlng from copolymerlzatlon..-
: . using a nltrogen atomwcontalnlng monomer hav1ng non- amlde o
| ﬂ25'.b0nd (D) . 7 ' _ . '
.7',  In the cemenf_admixtures in the abovefmentiohed forms
'(i;l) to. (I-6), the amounts of use of the polycarboxylic
acid polymer (A), the polycarboxylic acid polymer resulting
T from,copolymerization'using'a nitrogen'etom4containing
'réol monomer‘(C) and ancther polycarboxyllc acid polymers; the
| ”polycarboxyllc ac1d polymer resulting from: copolymerlzatlon
u31ng a nltrogen atom- containing monomer hav1ng non—amlde
bond. (D) and another polycarboxyllc acid polymers, and the
nltrogen'atom—contalnlng compound.hav1ng_non amide bond (B)
.'353fare_preferably'adjusted_within,the_respeotiVe,amounts_



in-the cenent adm xture. The anount of use of the above- nentioned

pol yhydric al cohol -al kyl ene oxide adduct (F) is 5 nore preferably not |ess
than 1% by mass but not nore than 80% by mass, still r refS bly not-
| ess than 2% by mass but nor nore than 60% by mass, ggéﬁﬁ rg @?eferably

"not |ess than 4% by mass but not nore than 50% by nass, nost preferably

not | ess than 5% by mass but not nore than 40% 10 by nmass. In the forns
(11-2). and (11-3) nentioned above, t h& cement adm xture preferably
contains not less than 0.1% by nass relatlve to 100% by. nmass of the

rlza

fg'sijf't fggtﬁ%}é 4 epéo 533 AW 1t§hnt1hxet W &ia 107 A RPIVGR %%X%lmlo%g%]% | ymer

Uusing a po y ydrlc Al coff kyl"ene

~ oxi de addurQG%nhynmasdEQ The amount of use of the polycarboxylic acid
~.polymer resul timng, f b%@e—?r%gﬁll%'ﬂ%r& Zf%trlrrpn(gis'lr}g ﬁlcﬁ‘?.lldﬁé@yd MG examtpl

al cohol - al kyl ene oxi preferabl y not 1éss than
1% by. nasshdurompinatdos Har @@glgwqm@llg |aqld~rmoéymeéf dPablRrd2@ not

I'ess ‘than r%%/ a@@oﬂmtalwleﬁéﬁeh%%%a%u&sw asRe¢hal |y preferably.
0

not | ess tha by nmass but not nore_ than 40% by mass, npst preferably
not |ess t3EPBBIPINES tHUC OG0 SR aHET ﬁ%/opﬁ}yﬁééf?oxﬁ&ﬁtché‘f:ﬁ‘ﬁre in

“the form (ﬂdlﬁﬂeﬂgﬂﬂ'@l oned eb@\ce,ymylaelczilfwmt—aeqkmmher expuef erably

t I t f I
TeTng A pordpA BT o R PR Tiosh Taiguce L roREE (LR E- ampunt

of not 1 essarigian &%EbpomMEMamebatmme;mdytﬁﬁ%mmwlansacaﬁ phéymemlld cont ent

o\ RS TR AT, Sl B e har A0 12 A0 C LT oFBAL oned

above

‘al cohol - -aladydyBremeoxixdde adidiwc:tt fEnome rarl Fa madnst ao@Orldeldée§ ehgabeds by mass
~relative tg %%QQ%&P%xE%%ﬁa%BuEQe %qllqh%ogbegﬁnaelbﬁeogegent adm xture. 35

In the cene m xtures in the above forns (I11-1) to 18_Qctober 2006 16

(11-3), t RO INAGIRCX Yof CuSE 16 PPRETSS] y@ar boy Pd Ysgirgoxylic acid

polymer resulting from copolymerlzatlon using a polyhydrlc
15 alcohol-alkylene ox1de adduct monomer (E) and a polyhydric
| 'alcohol-alkylene oxide adduct‘(F), and the combination of
' two or more speoies of polycarboxylic acid polymers (A), a
polycarboxylic acid polymer resulting from copolymeriZetion
. using a polyhydric alcohol-alkylene oxide adduct monomer
20 (E) and a polyhydric alcohol-alkylene oxide,adduct (F), end :
the above—mentioned'form‘(II—3)'includes, for. example, the
lrfcombinarion of a polycarboxylic acid. pol?mer (A) and a
polycarboxyllc acid polymer resulting’ from copolymerlzatlon"
‘us1ng a polyhydric alcchol- alkylene oxide adduct monomer
' 25" (E} and the combination of two or more spec1es of ,
| _'polycarboxyllc acid polymers (A} and .a polycarboxyllc ac1d
.prolymer resulting from copolymerlzatlon u51ng a polyhydrlc
alcohol-alkylene. ox1de adduct monomer (E), and the like.
| These combinations all constitute preferred
.~ 30 'embodlments of the present invention, and the forms in
3 which two or more species of polycarboxyllc ac1d polymers
. {(A) are used are more preferred embodlments of the present
invention. ' , A
N Further, in the-form‘(li—l)'mentioned above, the .
735 ‘cement admixture preferebly conteins arpolyhydrio alcoholé_



pol ymer (A), the polycarboxylic acid polynmer resulting from _

~copol yneri zation using a pol yhydric al cohol -al kyl ene oxi de adduct nononer
(E), and the polyhydric al cohol -al kyl ene 5 oxi de adduct (53 are. éeferably

adjusted within the respective anounts nenti oned abové8 Fip &Wﬁ t ot al

- solid content amounting to 100% by mass. The above-nentioned form (I11-1)

~ exanpl e, bhé @Qﬁbmﬁaﬁl§ha%f6%ﬁp%Yy%5?50x9FP€c2§ 3% B

i ncludes, - for exanple, the conbinatiogn of a polycarboxylic acid polyner
10 (A and a pol yam depol yanine (H), and the conbination of two or nore
species of polycarboxylic acid polyners (A) and a polyam depolyanmne (H.
The aboveEQngbgaedxigénhﬁaa&tZXF |mﬁludeamoﬁnt eﬁan@teleﬁhetbonblnatlon of

| d f 15
Bl v deborvanvneieenshr 18 Kot hofy RRRLSRO LTI FRY Copics @ 10
conbi nati gn QheacpmbytaahmxytureaC|Thqxﬂmonnt(dﬁ uge qﬁﬂgng”qhgqﬁq c acid

I |ti
R o e e R s e e S

speci & omomelpcafbn&blycnatlbepolVh@ﬁslﬁAPY BaspoPYEarRbxHPTe BR?® pol ymer

resultingg c t | ¥a@i depsl yrgh ngs nbponrRss (G - and
‘a polyan1 y%ﬁ?%g”%t&}? %Qﬁe %ggfﬁéﬁ?Pgned forn1 %% %%}ylnc ud%s for

(AT and a
poIycarbo&gg%ctgghd4@obynﬁgssrgﬁglﬁbﬂgm&f@ntﬁ@ﬁobyaEbyzmisQn msshg a-

I depol y f
Dol voar boRFFRETaBIH POFyRERS (AP and Y pBRoRarBoXYTF CPARt dLOmDl SRer
' sul As80paly NEfd zidinen UST-R) aarB (ol-yEnmindepologrem redatsn G
- ‘;ﬁdusf)a ngfyaﬁ The eIy 0 : nantl aan et e og?meﬁtg 2)f
he SR S8l Lo gnSbhikl £e Prot eLEed ciombogl] 1
it |ﬁ$8ﬁtf 7S %u¥%e8£ it

" .the prese Orms In or nore species of
poIycarbobylmasatldebmtymerto 1P)%abe waed efethereobtéf@@ﬁ%@nEnﬁ%dlnents

.Of the 35 h”VSQﬁERE a&ﬁlgtﬁPQer EOQGPOiycarboxyllc acid polymer
. | resultlng from copolymerlzatlon using a polyhydric alcohol-
15 alkylene oxide adduct monomer (E). The amount of use of
the polycarboxyllc acid polymer resultlng from
_ copolymerlzatlon using a polyhydrlc alcohol- alkylene oxide
::.adduct monomer (E) is more preferably not less than 1% by
mass but notnmore than 60% by mass, still more preferably _
20 not less than 2% by mass but not more than 50% by mass,

. ‘--espec1ally preferably not less than 3% by mass but not more
than 40% by mass, most preferably not less_thanl49 by mass
but not more than 35% by mass. I S

 Furthermore, in the form (II-1) mentioned above, the
25 cement admixture preferably contains a polycarboXYlic acid -
- 7-polymer resulting'from copolymerization using a polyhydrlc'
" alcohol- alkylene ox1de adduct monomer_(E) in an amount of
-_not less than 5% by mass relatlve ‘to 100% by mass of the
‘-SOlld content in the cement admlxture.and, in the forms
30 (II-2) and (II-3) mentloned above, the cement. admixture
'preferably contalns a polyhydric alcohol-alkylene oxide
“adduct (F) in an amount of not less than 5% by mass '
relatlve to lOOﬁ by mass of the SOlld content ln the cement

o .admlxture . , 7 _
35 - . In the cement admlxtures in the above forms (II—l) to



In the above-nentioned form (l11-1), the cement admi xture contains not

less than 16% by nass, relative to 100% by nmass of the solid content in
" the cenment adm xture, of a polyam depolyanne (H. The u f use of .
~the 5 polyam depolyanmine (H) is preferably not |ess t hat® a@%ﬁ‘ﬂf%oﬁass nor e
~preferably not less than 20% by mass but not nore than 50% by mass, still
nore preferably not |ess than 22% by pgss but not nore than 45% by. nass,

nost preferably not |ess than 24% by mass but not. nore than 40% by nass,

10 especially preferably not |ess than 26% by nmass but not nore than 35%
bé mass. |prihg fCtlH@aﬁnblzl i) o?d;s(leé(%aﬁhe rmﬂlyccm&ﬂbl }qb'lmceadmb cenent f
adm xture .contains not |ess an 0.by. mas ative SS O
the sol i d'PXometBln (Hhe (Pé’ﬂé’rﬁa TR ¥ el%[f §fcdr oxgﬁ Qlcé) gééclo

'.(p0|) yrreII:] r Q‘;‘dﬁdlﬁ:gafrflrz@rﬂl@]?zp@lhswmr |azq:tdlq,rhyrewtg ﬂcmmmfﬁ@iwmnj@ ml)norrer

- (Q. The a t_ o useotea e t Q pol yner

‘resul'ting% E‘ﬁ'}ﬁ ﬁerlEﬁat |a51r§P8C\sﬁ| n}eoqh}h |'yam gjj y%m)%]ie}éy(r:rloe?]locéner (G is

- pref er abl yosxiate Iaﬁhldmdﬁ)lﬁ%ebpmahhy rﬁ@ijuﬂi?%itWidihlEO%@O by -mass, nore
preferabl y gl Lass LgR-C%dun MRAR DU, JRIE dlA AR Dp1Rss, Stil|
nore pref &rs y not l'ess t y mass but-not nore than 40% by nass,

- nost pref eraiignt r@@townégslgttﬁ@nlﬂﬁ%&ﬂﬁ@s‘%s but not nore than 35% by mass.
'I'n the above foru( bbbvb)-mehe cS.aRE H, radNipetiuig lzl&lmrd@‘ser&b)lry cont a| ns a

",-polycarboxyllc aci d_pol yner. resultln framc rlzatl sin
pol yani depfoiafiiitne hﬁoﬁ@ﬁ’@ﬂn@@)loinn ad%or%’ e LY dgfr?lii@f/: by nass

relatiye T@)10Q% Qy rr&ifdetphﬂy&(n{umb C(cmt eraarnd rthehescodnipratt i cadmifxt ur e and,
. .i'n the abagve forns ' G t erably
‘cont ai ns d:“ﬁ’ol%famo& Ipf? e 20t hjllyr? %ﬁ@ﬁj %?Jegsr)sg Lt %T?O

mass, nore mﬂ@faelmppl@mnllness(ﬂt)hanTmBO/(abyvafamsnt&ehatil \fermo(?;@@e/@by mass

of the sol.i d..co me |nnotﬂ1%%%l%@r%98 tl\éres in
t he above J1‘norlcrlf1lscp(sl’ Of) e&%&pﬁ% ﬁll %Hn&lhea%ér?ounts of use of v

: poI ycar boxadiicc p@dJY@GIBf@WéEéF‘lQZ@G@m copolymerization using a

‘ 7_15 polyamldepolyamlne monomer {(G) and a polyamldepolyamlne (H),

the comblnatlon of a polycarboxylic acid’ polymer (A), a,
-polycarboxyllc acid polymer resulting from copolymerization
using a polyamidepolyamine monomer (G) and a - .
polyamidepolyamine {(H), and the comblnatlon of two or more
20 'spec1es of polycarboxyllc acid polymers (A), a
| polycarboxyllc acid polymer resulting from copolymerlzatlon
using a polyamldepolyamlne monomer (G) and a
polyamldepolyam;ne {H) . The above mentloned form (III¥3)'
. includes, for exemple} the comblnatlon of a polycarboxyllc o
25 acid polymer (A) and a polycarboxyllc acid polymer
I resultlng from copolymerlzatlon using a polyamldepolyamlne }
monomer (G), the combination of two Or more species of - “
._polycarboxyllc acid polymers (AJ and a polycarboxyllc a01d -
‘ polymer resultlng from copolymerlzatlon u51ng a ' '
30 'polyamldepolyamlne monomer (G); and so forth.

- These combinations all,constltute preferred :
embodiments of the present invention, and the forms in =
 which two or'more7species'of polyCarboXYlic acid polymers

(A) are used are more preferred embodlments of the '

.35 1nvent10n



. 16 polymer (A), the polycarboxylic acid polynmer resulting from

copol yneri zation using a pol yam depol yam ne nononer (G, and the

pol yam depol yam ne (H) are preferably adjusted wthin th(ﬁﬂr es| ive
amounts nentioned above, with the 5 total solid cont ent'3 é to 100%
by mass. The follow ng nethod of determning the solid content in each
cenment adm xture is judiciously used wm the practice of the present
“invention. (Method of solid content determination) 10 1. An al um num di sh
i s accurately wei ghed. 2. The sample for solid content determination is
accuratel y wei ghedhen afdoseamemitdiumedi shoraeclrdielly WEIQIRER=tth step 1. 3.

.The sanpl e, an tHf}e i g_ B ytl‘{@rlgb@%j R e rlélaazlxﬁe p:lcaced and
mai nt ai-n rirer adjuste

;
to a tenperature. of 130C Jdghhour .
Af t er théLOCB%psbe{ afass h:o‘ijrth@t rﬁels;aiwm@wif He dféh 9%“61}%@?%“ U5t the
drier andOZ% ajs%"c‘%q; Lydhihdegiccandle a@loun@omit emeebat u:he for 15
m nut es m'nutes, the a um m di s%}and @r t aken
& of

out of tf@h@sﬂmyaa‘ﬁdlaac%r aBIRF qne | um num
di sh as qbtal Neghdd pilemrabliys riatbtTaes el:hairli c20% Hey messs dbttinmed in step 5,

~and the nmass of t eslld cont ent. f-hus_obt i 25 mass
obt ai ned B &SRR, Qfh el SHe Sottd I%on‘? con%ﬁlrgj ﬁ/dﬁjelcdieE"?éyerﬁnl‘?%(lad I'n

- deterni nigmp ¥y s pnﬁsen:tt inmuentiem 4% b}prlmﬁﬁ:t st grrefrradply d
content relative ttg}ﬁt e24sgolglp nlont A therCempnt  Askmip Lﬂ[@ss of the

ni'trogen IR omeRy i ng “‘conpound havi ng non-am de bon BIQ poI yhydric
al cohol - aédgd«:erﬂqulpdeef&dmmy (Iﬁ)t okegol {an RHbIJaRFE 'R “Uher ei naf t er

~collecti \{m‘l'g rﬁ'} rgﬂ;t 3%, s COMURG & XHorhns I Ti-2 ydeney mxmmgs it he
pfoportion, Fe sol content relative to the soJ i d cont in the

cement adwnttinned cﬁbCBB?rt H ptefeaR b AGIHERHEF P B ‘?l hg from
than .13% by mass, relative to 100% by mass of the solid

content in the cement admlxture, of a polycarboxyllc acid
.15 polymer resultlng from copolymerlzatlon using a '
polyamidepolyamine monomer {G). The amount of use of the
above—mentioned Pocharboxylicracid polymer resulting from
‘copolymerizstion'using'a polyamidepolyamine monomer (G) is
'preferably not less than 15% by mass but not more than 50% -
20 'by mass, - more preferably not less than 17% by mass but not
.~ more than 45% by mass, still more preferably-not less than
1:19%'by‘mass'bﬁt not more than 40% by mass, most preferably
'not less than 21% by mass but not more than 35% by mass.
In the above form: (ITI-1), the cement admlxture
25‘ preferably contains a polycarboxyllc ac1d polymer_
':'resultlng from copolymerlzatlon using a polyamldepolyamlne
- monomer (G) in an amount of not less than 13% by mass
‘relatlve to 100%- by mass of the solid content in the cement
_ .admlxture and, ln the above forms_(III 2) and (III-3), the
- 30 cement admlxture preferably contalns a polyamldepolyamlne
{H) in an amount of not less than 16% by mass, more
preferably not less than 189 by mass, relative to 100% by
mass of the solid content in the cement admlxture '
In the cement admlxtures in the above forms {III-1)
PéS‘fto (III -3), the amounts of use of the polycarboxyllc acid



18 October 2006 19 copol ynerization using a nitrogen atom contai ning
nmononer (C), polycarboxylic acid polynmer resulting from copol ynerization
using a nitrogen atom contai ni ng nononer havi ng non-arj ond. (D)

pol ycarboxylic acid polymer 5 resulting fron1copolynerﬁ%gﬁwgﬁ”ﬁgﬁ

- pol yhydri c al cohol - al kyl ene oxi de adduct nononer (E), or polycarboxylic
acid polyner resulting from copol ynerjgation using a polyam depol yam ne .
. mononer (G (hereinafter collectively referred to as "polyner (Y)"), the
following nethod is 10 judiciously used. 1. The pH of an aqueous sol ution

~of the CeﬁgmymégnlA§PrEheapoﬁﬁteﬁbaﬁytecaaaaﬂlﬁo@?ﬂéﬁnteeﬁlﬁﬂﬁ@bﬁrnnss is
adjusted ueous solutl

par a- tqu@HEQ&FFSHgéa t?ﬁ &glag 4h8°i¥§?&9§p83?ﬁ§%88 PHHS?Sp i8§é adj ust ed
to'a tenpadatHeepoly8hldiapdlabhoned (Hp strangdrébferdbhguadj@stafiter '

confirnatlthéPeggggégékggto%etQSOHBEE @%nk95§8dt£8 bgye&§thtgﬁesupernatant

and sedi n8h ront eac The’ supérnatant is
‘concers ratetalf eblLodedobyeptr anototispesal LOARCchACRESASSsayi ng by |iquid

chromat ogr aphy . . {heq 5e: 04 %%E%QHnﬁf(é%tE§mEﬁiﬁ§|@h@dsQY1§U@éﬁ@§ﬁtng the

- mass. of para- to uenesu on| e proportion of conpound (X) on the
solid conianeaihk cameuta@éﬁlﬁyuﬁﬁvié|h§d251PH§1Ha§§eéflEo Bund (X) thus

obt ai ned 'Ry Lpe.gBss ehet ?eséﬁﬁﬁﬂﬁvéﬁﬁhéhure used in step 1. 5. An equal
amount of “water iIs added to the sedi pent obtalged in step 3, and the

mixture i $Ma8padt ef F%léd F%ﬁE%FEtGFEEBWl§3€98H allowed to stand for 1
“hour. 1030 6. After somhinemtdDsh of ssepanabtenyofeidigedi xture into two

| ayers, e supgrnatant. and sedi nent ar par at ed. each other. 7. The
supernata tis %ﬁcﬁﬁ??%?egorf%?fE%eﬁoﬁgeng % e?dTﬁéégg% fg%IC acid.
' assaylng bychqueMychebghé@gmaphhe alumlnum dish accurately welghed : :

‘in step 1.
3. The sample on the dish as. accurately welghed in step

.15 -2 is placed and maintained in a drier adjusted_to a
temperature of 130°C for 1 hour. L
4, -  After the lapee of 1 hour, the sample on the dish.is
taken out of the drier and allowed to cool in a desiccator

"_at room temperature for 15 minutes.

20  5.”‘ After 15 mlnutes; the alumlnum dlsh and sample are
taken out of the de51ccator and accurately weighed.
6. - The mass of the aluminum dish as obtalned in step 1

o '.13 subtracted from the mass obtained in step 5, and the
AR mass of the solid content thus obtained is divided byithe
j;.25_ .mass‘Obtained'in step 2, whereby the solid COntent.content
~ is determined. o o '
| In determlnlng, in the present'inventionf the
'tproportlon, on the. solid. content relatlve to - the solid
o content in the cement admlxture, of the nltrogen atom—
' 307 contalnlng compound having non-amide bond (B), polyhydrlc'
. 'althol~alkylene oxide adduct (F) or polyamidepolyamlne.(H)
(hereinafter coliectively referred to as “compound (X))
and in determlnlng ‘the proportlon, on the solid content
.relatlve to the solid content in the cement admlxture, of:’

1:35 the polycarboxyllc ac1d polymer resultlng from




‘.n|trogen
-separatelﬂ-prep&h@deBOflﬁnthqueasé @bl@édentOidﬁhﬁtaeuentnadméxtnra1(1-6)

35 The mass of polyner (Y) is calculated by subtracting t'he 18 Cct ober 2006
20 mass of para-toluenesulfonic acid. The proportion of polynmer (Y) on the

" solid content is calculated by dividing the nmass of pol(g% ér hus
cigb Oﬂé for the

obtained by the nass of the cenment adm xture used in s

“method of producing the cement admi xture of the present invention, the

cenent adm xture in the form (1-i) nentioned above is judiciously produced
by a nethod of producing cenent adm xt'fres conpri.sing a pol ycar boxylic

~acid polyrrer and nitrogen atom contai ni ng conpound having 10 non-am de bond

which net r| se the st.e of bl .endi n t he car box lic acid
pol yner vm%?m hgeht atom? ot R i Hy* ¢ 1?’1‘769)Lfg°c]j *Ai"de bond.

Furt her re@@umpqﬁxdﬁxhnxyﬂxt(ﬁcrﬂ(nnkymgrtrnsu&nmng fEuMnxture'of t he
) t 1 t A%, -5
Fent' oned o e Ch B R ke b S B Fetone et

“admi xt ur esha‘bld@rﬂ@"ﬁqlltdﬁohﬂﬂ I@ ,sgmmmom:wmmqmm d polyners

- and ni & OGNS AOME GHGA R 1SAMEIOUNL NaY I G PN P AR A Ml 7t hod
~conprises the step of mxi n%\ﬁtt the 20 two or Toré species

pol ycar boﬂﬂi]‘iycleé{ﬁ Pxdtey Fansae i frlog&t Mrﬂ‘—“@érﬁ%%h‘?g aséspound

. havi ng nomcanjnge- hz@sdlltlmgsmnfmidmmeﬁrw@mgmq@f@ed adm xtures t he
. cerment adni xt ures, ar roduced nore . .sp Qlei :
‘pol ycar boxii @H&&eg R)oy“ ﬁ’% %ﬁry e e‘(C| d

pol ynmer r esfieriregt ftroomscdpollwm ziat ”c)r) Hisd rfgalaomltnrgogmmtdomscont ai ni ng
nonongg (g%dgqq Slgn%%ggr or other polycarboxylic acid polyners, and

tom contai ni ng conpound havi ng non-am de bond. (B), each

ment i oned abQVgyusthe . %%nEnEOlQchéHt ?ﬁ: e tz'b@ LERERE s nvcegh'see gare

judi ciously produced by a t hod of produci ng ment adm xtdr-es conpri sing

: th or nort® gpgcpgsagdlng 20ﬁ by mass of an aqueous solution - of

para- toluenesulfonlc acid.

15 .2. - The mixture adjusted in step 1 is adjusted to a
temperature of 85° C and allowed to stand for 1 hour.
3. After confirmation of separatlon of the mixture into.

two layers, the supernatant and sediment are -separated from
-‘each other. _ | ‘ | _' - | |
-fzo"4. ' The supernatant 1s concentrated followed by para—

' toluenesulfonic acid assaying by liquid chromatography.
,The mass of-COmpound (X) is calculated by subtracting the
mass of para~toluenesulfonic acid. The'proportion of
~acompound (X) on-the'solid content is calculated by dividing

25 rthe'mass'of compound‘(X) thus obtalned by the mass of the-

. cement admixture used in step 1.

5. An equal amount of water is added to the sedlment
‘obtalned in step-3, and the mixture is adjusted to a
' temperature of 85°C and allowed to stand for 1 hour.

30 6. After conflrmatlon of separatlon of the mlxture lnto |
“two layers, the supernatant and sediment are separated from
~ each other. o | | ' - '

R The supernatant is concentrated followed by para—
S toluenesulfonic acid assaying by l;quld chromatography.
'35  The mass of polymer (Y) is calculated by\subtracting'the :



pol ycarboxylic acid polynmers other than pol ycarboxylic acid 35 polyners
resulting. from copol ynerization using nitrogen 18 Cbtober 2006 21
~atom cont ai ni ng nononmer havi ng non-am de bond with a ééﬁ@%&%@hlc acid
pol ymer resulting from copol ynerization wusing a nltroge taining
“nmononer havi ng non-am de bond which nethod conprises the step of m xing up
‘the two 5 or nore species of polycarboxylic acid polynmers other than
pol ycar boxylic acid polynmers resulting from copolymerization using .
‘nitrogen atom contai ni ng nononer havi ng non-am de bond with the
poIycarbommheco&cpdreehwaeeneee&rbhu@gabﬁdn1comolyﬂopmzedmmnoﬂ5|ng a

nit t 10 t h. et hod
o pr oduc g e Rer e agl ST 801 PnEo et At ARLeCary BEBRIERE by
M Xi ng. up theomassnoife pedyeeres Yof thokychtbargli byathd pekgmefstbeher than
poIycarbOé%Héﬁtagdng%h¥geh§eBeEHI%hgg from 15 copol yneri zation using

nitrogen atomcontainin non-am de bond (D) and one or two
or nor® speC|esAoffOpotyeamb§h9ﬁ|@faerﬁdp@ﬂyﬁetber@gmﬁﬂtngdm¥®hﬁre

© copol yIer i,zaki,@n ¥SkRe LNk hE2GeR Rt OFHEORLALALNGJHPROAEE 1 havi80sgoR- ami de
bond (D), eac gparate repared 20 I n the above faorns,

the
pol ycar boxXyrite aenalseleylrré oveedd| ﬂ}lﬁgcwaﬁ#&o%w%?iizlah enme*éhfﬁfa a

nitrogen aio o@@@&ﬁgnb@ﬁeﬁﬁnaaﬁ&xtﬁ}eescaﬁpieeaﬁbyaap@pyygaroﬂyyi¢c aci d
- polynmer resuy fron1c8pol nmerization u5|gg}a nit m cont ai ni ng

to
. nonorer. h&@ﬂﬂgpﬂ ¥Shi 88ChBAGTPBFD 35°PR<gE aéﬁgec Pﬂu?ﬁ HFERDd of
-prodummngnoﬁnamﬁdeaﬂohdtwheehameohddngomprthesptheeatepnwénblomdlm@ey are

Boiymer s, A5 RRavEeEBpgRT AP st BRaPReS, PFE SRsThus PO PR ' Calh ¢
“separ at el yopkepaied. c@8pbnndchaviagcron-ahidehkeondt hod of produ0|ng cement
~-adni xtures accopdipgetort greiﬁaeeﬁe'ﬂ§€n&&0@f bR&¥EIEy Alsadrastuced by
ﬁlXIng up one or two _or re species o , , :
o admixture of the present invention, the cement admixtures :
15 in the forms (I-2) to (I-5) mentioned above are judiciously
produced by a method of'producing cement admixtiires
"' comprising two or more species of-polycarboxylic acid
A polymers and nltrogen atom—contalnlng Compound hav1ng non-
o 'amlde bond which method comprises the step of mixing up the
“  20‘ two Or more spec1es of polycarboxyllc acid polymer with the
”nltrogen atom-containing compound hav1ng non-amide bond.
_ In such method of producing cement admrxtures, the
‘cement admixtures are produced by mixing up two or more
fspe01es of polycarboxyllc acid polymers (&), lncludlng a
7253_polycarboxyllc acid polymer resultlng from copolymerlzatlon _
. using a nltrogen atom-containing monomer {(C) and/or another
6r other polycarboxyllc acid polymers, and nltrogen atom-.
' contalnlng compound having non—amlde bond (B), each oL
_ A'separately prepared ‘ : _
”30 ' In the case of cement admlxtures in the form (i 6)
'”mentloned above, the cement admlxtures of the present
1nventlon are judlc10usly produced by a method of produc1ng':“'
drcement admixtures comprising two or more species of
' polycarboxyllc ac1d polymers other than’ polycarboxyllc ac1d -_'.'
‘ p35' polymers resultlng from copolymerlzatlon using nltrogen o




pol ycarboxylic acid polynmers (A) and a pol ycarboxylic acid polyner
resulting from copol ynerization using a pol yhydric 35 alcohol-alkylehe
* oxi de adduct nononer (E), each separately 18 Cctober t%% g&ggared. In
~accordance with the nethod of producing cenent adnlxt 3‘% ng to the.
" present invention, they are also produced by m xing up one or two or nore
speci es of 5 polycarboxylic acid polyngrs (A) and a pol yanm depol yam ne (H)
and/ or a pol ycarboxylic acid polymer resulting from copolynerization using
a pol yam depol yam ne nononer (G),. each separately prepared. In the
~ foll ow ng,; e Rolucanh XMBhém@Qiﬂaﬂ@hygﬁbnééhldeéﬁohﬂﬁwmth{egen y

-at om cont ai ni ng conpoun avi ng.non-am de t he.po r ic
~acid polyﬁ§¥YF@§@P¥N&@CfFSﬁQCBEoV?ﬁErF?ﬁ?#gﬁngsFﬁﬁk CRPP}§88%§§ Loesy
atF”}Cont%Eﬂm@ga”ﬁﬂ@&@@enhatbmgcbﬁhaaﬁudq mondmeB)hawnegpobncambdgyl|c aci d
pol ymer res | t fro poI i_zatign 1,09, dr.i.c C
‘ alkylene h&%& ﬁ%% §h§ rlgﬁa co%oﬁ9k¥gélgh tﬁ%x?@e adduct
" (F), the maiwmaebeppbuesaofdppoypaeboxgimbtangdfPo&wm@pel9ﬁbﬁrz§hﬁ5n usi ng
a polyanl e r d a pol yamne (H), which
are'to &igégﬂagggéégﬁggggep&n e?ﬁ rgggéggbglg$gﬁtlon are 20 descri bed.
Sui t ed fomoooeyaerahetaboveswegtnéﬁéegeel9@@Eb§%9teenla8|BOBem9ﬁer (A are

~polyners %%%th'Bgntﬁﬂﬁeecgeﬁayw&thEBEOponcarBER?mee gempopentmer
conprising, as’™ essential constituents, ﬁg ﬁg ycgl unsaturated
25, nononer egal ting §ﬁoﬂn§SPﬁﬂ¥W§HlééFBB?yPF&nﬁcPd mor e

'prsfei@b|boh%%&h@ﬁ@OhMﬁBmeZahaﬂmngfnannammﬁerboﬁdnponent conprising 1 to i :
- pgveby mes of BuPSLMALKILERS, o8 ERh.LDR]' HEALED TRIOEL(R) 2Rg 53 to 1%
'preferablpehenmledmokyoreszareoproﬂuaedohgnmmxoogpupehwo conpersing 40 to-
_97@6by na%%e%&es 8%'¥ah§X5988x9hX805c1d polymers other than :
" polycarboxylic acid polymers resulting from
15 .copolymerization using nltrogen atom~conta1n1ng monomer
- :hav1ng non- amide bond (D} and one or two or more spec1es of
- polycarboxylic acid polymers resultlng from: '
:n.copolymerlzatlon using nltrogen atom~conta1n1ng monomer
having non-amide bond (D), each separately prepared. ' |
—éoFi In the above'forms, the polycarboxyllc acld polymer:
Zgresultlng from copolymerlzatlon u51ng a nltrogen atom-
'lcontalnlng monomer (C) is preferably a polycarboxyllc acid -
_polymer resulting from copolymerlzatlon u51ng a . nitrogen
__-atom~conta1n1ng monomer havrng non-amide bond (D).
25 | - In accordance with the method of produc1ng cement
| admlxtures according to the present lnventlon, they are
,_ produced by mixing up one or two or more spec1es of .
'polycarboxyllc acid polymers .(A} and a polyhydrlc alcoholn'
alkylene oxide adduct (F),'each separately prepared
30 In accordance with the method of producing cement
admixtures according to the present invehtion, they are
~also produced by mlx1ng up one or tWO or more species of -
‘polycarboxyllc acid polymers (A) and a polycarboxyllc acrd'
: ‘polymer resulting from copolymerlzatlon usrng a polyhydrrc:'
““35 alcohol-alkylene oxide adduct monomer-(E}; each,separately _



for the|nnpmlymerxzaﬁmpmnnﬁwng %dﬂ%ﬁh@%tdeﬂﬁeya%b%% %%%@m%ﬁ

“unsaturated nononer (a) and 60 to 3% by mass of an unsaturated carboxylic

acid nononer (b). Hereinafter, the polyal kyl ene gl ycol unsaturated 35

- nononer (a) and unsaturated carboxyllc aci d nononer (bHS%ﬁg Eﬁéober 2006
23 referred to also as "nononer (a)" and " ronomner (b)" 8 <,2t ely. The
~above-nmenti oned nmononmers to formthe polycarboxylic acid polymer (A) each

. may conprise one 5 single species or,g conbination of two or nore species.
When the mass proportions of these nononers are outside the

above-specifi ed ranges, the repeating units forned by the respective

nmonomner s af@ql onger performtheir functi ons effectively, hence the

effects o t e present |nvent|on {? % % be, not full% g{oduced The
Mass proporti ond! GFCCgE rnﬁ% ?P) OF PP RS e Forponent t o
form tfm%@ﬁg&%hf@gﬂééﬁﬁﬁhiﬁﬁtthqﬁhéﬁﬁ&éﬁe@ﬁ|yﬁﬂentﬁdnarEhEpeaEentages by
mass with the t ot t he nmononer s k as 100%
by mass. a55¢ rPngxp?Eit’y JLLRNG HEP p?%%e%t | nvengléﬁ}e a%%?ﬁlégo(r% ot her :
. nononey s pElyEerieedl i adit tp@nyiers héA abane- anpol yenkdepohvamise as
described ater erein C. e h e noners are
%}]elt raecpo]r%%artarhe:%h% it&ﬁ“ﬁé?lgﬁgih Fésx‘ﬂt?ﬁ& Fr&R

used, it um o oners (a) and (d& account 20
e olyalkylene

gl ycol r y be any of those having a polynerlzable
%E?ﬁ'§%§%¥at@%¥ﬂ?¥eﬁ§9edni

unsat ur at copal yner a pol yal kyl ene glycol _chain,

ene
~ glycol ester nondmg T %ﬁwaﬂﬁﬁuﬁh%uﬁﬁﬁE%aEP%%KotCp%?&%l?9? F%L
- adducly i spthus; PESEEL I SthnThh t 10k rad k&éﬁﬁ@uﬁdm@blﬁgtMnﬂmmmm@ be any

of those nononers which have a stru tur n rated group is
‘bonded t olB} pofRIRRA EGRERA %iiﬂccﬁﬁﬁ reg?%ulég %d§§ Uited for use. -

~.are unsatgseé Bfnaat Do casinigl aBQap@rqcadaﬂxya‘eme—gdnlytoine&q erogepounds, in
parthUlahav1ng non-amide bond (D), the polycarboxylic acid polymer

resulting from copolymerization using a.polyhydric alcohol-
_isd alkylene oxide monomer (E), the polyhydric alcohol—alkylene_

. oxide adduct (F), the polycarboxylic acid polymer

g resulting from copolymerization using a polyamidepolyamine
monomer (G), and the polyamidepolyamine (H), which are to

o be used'in accordance with the present invention, are
20 'descrlbed ' ‘

.d _ Sulted for use as the above mentloned polycarboxyllc
acid polymer (A) are polymers resulting from .
copolymerization of a monomer component comprlslng, as

r'essentlal constltuents, a polyalkylene glycol unsaturated

25 monomer (a) and an unsaturated carboxyllc ac1d monomer (b)
more preferably from copolymerlzatlon of a monomer

| component comprising 1 to 99% by mass of ' a polyalkylene
glycol unsaturated monomer: (a) and 99 to l% by mass of an

_ unsaturated carboxyllc acid monomer (b}, stlll more
© 30 :preferably from copolymerlzatlon of a monomer component
| comprising 40 to 97% by mass of a polyalkylene glycol

'unsaturated monomer (a) and 60 to 3% by‘mass of an
unsaturated carboxylic ac1d monomer (b)'

L Hereinafter, . the polyalkylene glycol unsaturated

f35..monomer_(a)'and_unsaturated carboxylic acld monomex (b)‘ared




(al koxy) pol yal kyl ene gl ycol nono(neth)acrylic esters. The above-nenti oned
unsat urat ed al cohol - pol yal kyl ene gl ycol adduct may be a conpound having a

structure such that a polyal kyl ene glycol chain is ad to a cohol 35
havi ng an unsaturated group. Suitable are.vinyIalcoholq%33@§@%%@ﬁé2006 24

-~ al kyl ene oxi de adducts, (neth)allyl alcohol-alkyl ene oxide adducts,
3-buten-I -ol -al kyl ene oxi de adducts, igspprene al cohol :

(3- nethyl 3-buten-1-o0l)-al kyl ene oxi de adducts, 3-

nmet hyl - 2- but en- 1 - ol - al kyl ene oxi de adducts, 2- nethyl-3 5

" but en- 2- okeaggyggngooglg@ agduﬁbﬁomarnaamylaﬂdbnmeneMenl(baFkylene OX|de

- adducts, and 2-net hyl -3-buten-1|-ol -al kyl ene oxi de adducts, and the I|ike.

Al so prefé??@@caévg £h unsaturat ed. al cohol - pol yal kyl ene egcoI adduct are

conmpounds repr esgat g by-mdet f ohédwinogogener b formuthe(2): 10 R2 R3 15 (

rt- oo CURRLZEEEBRLILR SolaBal Gnkhe POKEACRE AbofiBl VLKD), R2. RS and -

R4 are tﬁ8l¥§ Fent Shch ™ epresent drogen atom or a
nethy15grempglEEspepxesenrsaaChyhﬂngehoat@ﬁ]ﬁWanrhV@F@c§P86he§roup

contai ni ng, 1 tBh%Omiﬁéé bﬁP%g&PEEongbo@fa&{he?,@ hhgosare gredbiiterest tpad each

representS. -an-a roup containing 2 to,.18 carbo g EE and m
repr esent sbptie- SH@@lég%dnﬁﬁﬁgeﬁunﬁéﬁ 6FP§689990HH6F5t BIB%Ya fie group

represent9@59¥c€@%€aﬁ9nbﬁe§snHﬂEQrn@flénh@r39Qrf8rmrEbEESeﬁUBcamoabky|ene
~ group containin to 5 carbon r esents 'tha at om
- and oxygeﬁfﬁﬁéﬁiﬁéhﬁdeﬁe@@etEﬁ?eﬁgggFESdP E@FyPBSEﬁapt%ngggﬁggﬁﬁggyln case
cof they gpeypine rBéeﬂé@df@leZBéeaGEad i sTlae vianyd prapmprtionsases where

ot | the above .
enerty TP RaoRtReBYrE D Tal R TRTCLRS cpReREERARE CHoftbont ko sbBnt e above

~al cohol - pehgabkyirenmentioned carboxylic acid polymer (A} are
| ._ percentages by mass with the total mass of the monomers_(a)_
and (b) being taken as 100% by mass. '
15 - In the practice of the present invention, another or
other monomers may be used in addition to the above—
. mentioned monomers, as described later herein. In cases
' where such another or other monomers are used, it is
.preferred that the sum of the monomers (a) and {(b) account
‘zot-lfor the majority in the mohomer component B
| ' ~ The above-mentioned polyalkylene glycol unsaturated
. monomer'(a) may be any of those having a. polymerlzable
.funsaturated copolymer and a polyalkylene glycol chain. A.
o polyalkylene glycol ester monomer or an unsaturated
‘25‘;alcohol~polyalkylene glycol adduct is thus preferred .The
d"polyalkylene glycol ester monomer may be any of those -
'Wmonomers whlch have a structure in which an unsaturated.
group 'is bonded to a polyalkylene glycol: chaln via an ester
'-bond Suited for use are unsaturated carboxyllc ac1d
30 polyalkylene glycol ester compounds, in partlcular
:(alkoxy)polyalkylene glycol mono(meth)acryllc esters.
The above-mentioned unsaturated alcohol—polyalkylene
' glycol adduct may be a compound having a structure: such
: ”that a polyalkylene glycol chain is added to an alcohol
. 35 havlng an. unsaturated_group Sultable are . v1nyl alcohol—




35 gl ycol adduct, the oxyal kyl ene groups represented by 18 Cctober 2006 25
- (R00) may be in any addition node, nanely random addition, bl ock addition,
alternate addition or the like. The oxyal kyl ene group(sgm? R

-(RbO - as nentioned above is an al kyl ene oxi de adduct conS|sts 5
~of al kyl ene oxi de groups containing 2 to 18 carbon atons. Such-al kyl ene

oxi de adduct has a structure fornmed by one or two or nore of alkylene

oxi des such as ethyl ene oxi de, propyléﬁ% oxi de, hutyl ene oxi de,

i sobutyl ene oxide, 1- butene oxide and 2-butene oxide. Among such al kyl ene

oxi de 10 adguclsnceblyhensanutee, RLapy Qg?¥9XE?80ﬂ89 Q!ff(gisgs 8% 48

adducts are preferred. Sti nor e ﬁ
et'hyl ene oRPHBEtSThé™ %VE?%Q@ fbrat M&ﬁ%@roﬁidﬁ addizeten D$ODX§aEkylene

groups: repaeeenb@d (Yt BRY BDOMBUFORL L So @) DUIRE AL Lt 80 300auct?, !
exceeds 300, ﬁ 8 nerizabilit t he nopnoner w f ec
range of. nPEERKDT g%@?ﬁénoe %%%ylepﬁ O%F@@)ﬁﬁduﬁhéra%é@%@%YhD3ar nunber

of addi¥ i obubén%heoleayﬁjzke'h@n@xgdi@uﬂﬁéuct§ pﬂezh@fl@?ié’zf@ﬁtéﬁs? éttan 2. 1f

| .m is less 2 or the a er _of addition of
| oxyalkylen%ig gﬁ §*148| 3 %@ %h ﬁngs%T?? P%%t3T%9E?%“1o@lﬁ%ﬁ¥¥$ﬁﬁ¢|C|ty
“and steri comcn\dracmnd:tects), daspetise E:Ehent Alpar tpmém:zﬁd the didge may not be

- obt ai ned, xcellent fluidity. To
‘obt ai n ex02§€g€¥f%? ébhéﬂﬁ§§? e%£$%§ é %?Of ot #%%s than 25 3
~but not m@@n@wamszeoepm@ltﬁ@flem@w fwrlltswxmy r_iresssraltafmnmﬁl,a sta)4 rore
~prefengbly not less than 10, especially preferably not Iess than 20. On
- the other hand, mis nore preferably not nore than 250, especially
- pfeferably not . nore than 150.-As for the average nol ar nunber of addition
- 30-of the oxyal kyl ene group(s), it is preferably not less than 3 but not
"nore than 280. More preferably, it is not less -than 10, still nore
- preferably not-less than 20. On the other hand, it is nore preferably not
- .more than 250, still B2 p3 . e

S
. ‘ T:?:? | _
_ - (2)
R* X—0—®R"0);—R®
20 In the above general formula (2}, R?, R® and R* are

the same or dlfferent and each represents a ‘hydrogen atom
. 0r-a methyl group. R® represents a hydrogen atom or a
'hydrocarbon group containing 1 to 20 carbon atoms. .Iﬁrmay
; be the same or different and each represents an, alkylene
__25_ group containing 2 to 18 carbon atoms, and- m represents the
) average molar number of addition of the oxyalkylene group
 represented by R0 and is a number of .1 to 300. X
. represents an-alkylene group containing 1 to 5 carbon atoms'-i—‘
or represente that the carbon - ‘atom and oxygen, atom bounded
13Q thereto are dlrectly bound to each other in case of the
group represented by R%{C CR?— is a v1nyl group
7 ' In cases where two Qx more oxyalkylene group spec1es
‘.-‘represented by «(RPO)* in the above general formula (2)
A occur in one and the same unsaturated alcohol- polyalkylene -
35 -‘glyool adduct, the oxyalkylene groups-represented‘by

A %referred



nor e preferably not nore than 200, especially preferably 35 not nore than
150. The average nol ar nunber of addition 18 October 2006 26 neans the

average value for the nolar nunmber of the organic .grouyg ' stion
formi ng each nole of nonomer by addition. For - prepar|#§‘i%%@$é@§§ _

s conpositions lowin viscosity, as for the range of m it is preferably not
less 5 than 3 but not nore than 100, npge preferably not |ess than 4 but
not nore than 50, still nore preferably not |less than 4 but not nore than
30, nost preferably not less than 5 but not nore than 25. It is possible

BOfgse as- g@b¢-neAgnBE, 1naaﬁ9nadaatueﬁ abdeo namnelyr eandpanetdspéohes
iffering_ in 10 the avera nol_ar, m_of _addi tion of the oxyal kyl ene
group(s). ?&9%& %9§BP@’ FHQFFSn %Eﬂgfg g &é%@loned for exanpl e,
~a conbi nation o&hbmaxyemay&enesgeeu@ssoare@reeenteg PNE.QNeHage nol ar

mb f dd 1 ef f 15
: 85 ot moPEAGHCE) 508 ot AR PO YL NEwy oo rer Sheras” CEPSEEFPer ng

t he awd ajéytehar oxinee groups aﬁ@ﬁﬁu@nn@yZ m@tlﬁe§erbhanatgms ,
- (preferabl c%h%{h&ﬁeﬁﬁch1ﬁe”egﬁu%%th!%S% ?%gt%Qk f%&m%dC99bbﬂ@tb9n of

not | ess. €e nononer species ring in mby not |ess than
10 (prefeﬁ&@lprzwoaedpﬁféﬁéﬁé@nﬁnoﬁﬂﬁ$snéﬂcme§§ ﬁﬁ W120F PréAfone anot her .

-Further”Db%op%ﬁeB%ro&ﬁaeraﬁgey@%n@lB&&d@@ﬁﬁ@@%@t@&@nelbxuae p@SSIbIe to
conbi ne a_nononer (a) haV|n an avera r _nunber addi ti |n t he

- range of X»otege3gsifet Rna 2nBH$ﬁ€F oF ﬁdﬁavrﬁﬁotﬁe5?9§ggl5¥lﬁ9?o Rt he

' dlLLei@nC%dbﬁc%% neeaymeneObxhaes pha@ylenepbeﬁeeabhm butyﬁegs bhadeZO) hor
.conbi ne-a npnoner rage nol ar in the
range of 2695t508 ﬁl?ﬁe§ ﬁgﬁgﬁeg% &? "REVi K e raX@eQE ? ﬂ%ihgg (t he

dlfferencéommedlbeleghQQEnelexsdehan 10, preferably not | ess than 20). 30

As for the abovgpetﬁverabgemg uﬂﬁeraébB O?BQHEl neéfegg§a29yléﬁ§

hydr ophobi city e po ycar |c aci yner beconmes excessively
'strong, s@rebas m@pggggnted by t e above R°0 is a number of 1 to 300.

15 If m exceeds 300, the polymerizability of the monomer will
decrease. A preferred range of m is not less than 2 and,
, inlw(Rb)nl, the average molar number of addition of the
l'-oxyalkylene group(s) is preferably not less than 2. 'If m
_ is less than 2 or the average molar number of addition of
'_20'.the oxyalkylene group(s) is less than 2, suff1c1ent levels
| - of hydroph111c1ty and sterlc hlndrance to disperse cement
o partlcles or the like may not be obtalned hence 1t may be
1mpossrble to obtain excellent fluidity. To obtain
. excellent flUldlty, a preferred range of m is not less than
25 -3 but not more than 280. More. preferably, m . is not less
| than 5, still more'preferably not less than 10, espec1ally
2preferably'net‘less than 20. On the other hand, m is more
_-'preferably not more than 250,'especiallyvpreferably'not _
__l. h@re thanflSO. “As for the average molar number of addition
30  of theeOXYalleeae group (s), it-is preferably not less than
3 but_not'more than .280. More preferably, it is not lessf.
than loa'still more preferably:not less than 20. On the
- other hand, it is more preferably not more than 250, still
‘ ‘lmere preferably not more than 200, especrally preferably
.35 not more thah\lSO; The average molar number of addition




di spersing ability can be obtained. Fromthe dispersing capacity

vi ewpoi nt, a.preferred enbodinent of R5 is a 35 hydrocarbon group _
containing 1 to 20 carbon atons or a 18 COctober 2006 2o Qétg 9 g nore
preferably a hydrocarbon group containing not nore than on atons,
'still nmore preferably not nore than 3 carbon atons, especial I y preferably
not nore -than 2 carbon atons. Anong the hydrocarbon groups, 5 saturated
al kyl groups and unsaturated al kyl groups are preferred. These al kyl
groups may be straight chained or branched. For attaining excellent-
'segregat i QﬂeMﬁVﬁEIéiafkgara)@DaicdlLye affe rtemlemragrtrhenkaé:r ceimdle cengtardicned

i-nt o cenent os: ti deg r ing not 10

| ess than %r%%ﬁ n t o Eéfleoe%ffaq er rl{e}{vjdé’ And rﬁ&}} ocar glr?(}noegr}tro% ps contai ni ng

‘not nore tmmmar for strepsrang Cpne:ﬁ:eltleed:othsetppeSe&owdlar e _

hydr ocar bq i LA G O el bory af, e ALy e Nyocar bon
K groups 1

gr oups, ura ed groups and ‘unsat ur'at’ed are

pref er r5ed thl?ﬁes% ka#ﬂ(ylo’fgrm R Pd Wit r%%tpﬁﬁfeﬁrﬁétiy #othl@schddrarThe

- above- ment4 gngd Ansaldratahal fohalripal X@Jﬂ%"ﬁf@feﬁﬂm(jp'ncﬁdqlé%ts anbe the
one as nentioned above. Suitable are poI yet hyl ene gl ycol novi_nyl et her,
pol yet hyl ¢hePWo Ry AT 131, & P ‘V@(ybrﬁbf é“r?g n?’ﬁ‘ﬂn et hyl -

.2| prOPenylﬁo(t.eétMe ?ﬁrygzmyl em)elgl ﬁ@@blﬁ@ﬁ?(ﬁa Euben;ala) lsaeﬂhﬁbnoméryet hyl ene
‘gl ycol nmono - et her t ene

" nono( 3- netthyf< Jﬂ'tlgt/ urle% t“l”f& gﬁ%i? td i Hering in

. ono( 2onettthd -a’ifeljuigeﬂydcjlaai hmmbeZS np@lﬁ/adwdtm:m gl iy ddle oxyalkylene

‘ rmno(2 met ut eRyl p g _ _

. nmono(1,1- d’%%ﬁ@ 2- %‘%o)ﬁegyﬁ & %%&F grekégggl@%yopyl ene gI ycol

- nono( 3- netaprtidrnd.erfidr) emmmre r?etquwtyéﬂhﬁ Helog mpEeme r

. mono( 3- m?ts!iy% %§U§£”Bdﬁffe%tlﬁfﬁ[]1th%t hQeHReley eidnd e RRindle¥Ccal of

-nmono(-3-net h 3-butenyl) 30 et : propox pol yet hyl ene gl

- mono( 3- netadAl @O e AT Tomterth agy OO HEE %&Fﬁ?&l éﬁg éFﬁc&lﬂ Fono( 3-

15 by not more than 5), a combination of two monomer spec1es
| {a) differing in the average molar number m of addition by
.'not less than 10 (preferably a difference in m by not less
- than 20), or a combination of not 1ess.then three monomer
: 'fspeeies (a) differing in m by not less than_lO (preferably
20 .a difference in mfby not less than 20) from one another.
'Furthermore, as for the range of m for_eombined use, it‘is
.'p0551ble to comblne a monomer (aj havinglan average molar
 number m of- addltlon in the range of 40 to 300 with a
, monomer {a) -having the range of 1 to 40 (the: dlfference 1n"
"25“m being not less than 10, preferably not less than 20), or_
- combine a monomer - (a) hav1ng an average molar number m of
raddltlon 1n the range of 20 to 300 with a monomer (a)
“hav1ng_the range of 1 to 20 (the dlfference in m belng not
. lees than 10, preferably not less than 20).
30 °  As for the above R, if the number of carbon atoms
'iexceedSIZO, the. hydrophobicity of the polyCarboxylic acid'
: polymer-becomes excessively strong, sc that no good
o dispersing ability ean.be obtained. From the dlsper51ng
‘ _'capac1ty v1ewp01nt, a preferred embodlment of R is a
'35 :hydrocarbon group- contalnlng 1 to 20 carbon atoms or a




met hyl - 3-but enyl ) ether, 1-octyl oxypol yethyl ene gl ycol

mono( 3- met hyl - 3- but enyl ) ether, nonyl al koxypol yet hyl ene gl ycol

~.mono( 3- et hyl -3-butenyl) ether, 35 |auryl al koxypol yet hy. Y

‘nmono( 3- et hyl - 3-butenyl) . 18 Cbtober 2006 28 et her 4é¥i§o§@réﬂ%h
"stearyl al koxypol yet hyl ene gl ycol nono(3-nethyl - 3- butenyl) et her,
phenoxypol yet hyl ene gl ycol nono(3-nethy4-3- butenyl) ether,

- napht hoxypol yet hyl ene gl ycol nono(3-nethyl- 3-butenyl) ether,

met hoxypol yet hyl ene gl ycol nonoallyl 5 ether, ethoxypolyethylene glycol
monoal | yl netdielgen, pﬁ@@@xyp@&eehbyyeaehghyeaerbnnoqkbmp ebhérining

nethoxypoly thyl en y o( 2- net hyl
et hoxypol Vet éﬁe%agﬁ gﬁ ﬁﬁﬁg é PWﬁF f%ﬁﬁ& @ﬁﬁl) 5F%g?ably not
phenoxypohme@hmhene3gb¢cbbnnanom27nespyblalﬂyopeeﬁbﬁa@ﬂ&enotl@oaﬁd t he

1 ke. Pfeft%f &F% %zrheﬁ abgye- &9 eéhéﬁlg(g%%wp%aﬁ' ¢<¥+§§§ gl ycol

nono( net h)acrylate are compoun rese W-Nng genera
f or nul & (3ﬁtur5t@H2alkR6 QSPUPGIBDQR@GFERErEﬁeﬂhél&wév6r9§§§rarefornula

(3), R6 s r%%%%a a le['% Ogﬁeyﬁt @gﬁs%ﬁ?tﬂé!'sgfé’i’@ht RenaByebeothe sane

cor 20 dif ent “and represe an aI | ene group containing 2 to 18
carbon at FgncRedy. ep?‘é’éeﬁ*f%%ald“-%%r eB %?glaegmm%c%%%%%
contai ni NgabatQt Oaﬁarbeﬂdakgﬂg ta@da@r éﬁ@hﬁ%e@htrhﬂﬁeaveﬁagec@mbat nunber
of addition of t B r%sente Rg nl IS atnunber of
2 35 1o SOBPOACRBRS: AoSkgEPky REREOGRERAt GAPaSEnFEl SBYRL POt n the
‘.abovelgeneeab EﬁéﬁUBacéﬁboﬁndtbhe arerpgefemkad andbeydpookrhddi ti on- of
- the oyl o SLAVELERLSAED! < OFH 2L0E8AUR a8 EnLLpned above
: V|emp0|ntpreﬁeesedn1Na%ﬂ|Ewﬁﬁﬂxn&¢tam¢t@ydrmﬂ@m@@mwmrQWRﬁ .
| contalnlng 5 to 10 carbon atoms. Among the hydrocarbon
_ groups, saturated alkyl groups and unsaturated alkyl groups
' 15 ‘are preferred. These alkyl groups mey be straight chained
' or branched. . .
, The above—mentloned unsaturated alcohol~polyalkylene
_ glycol adduct may be the one as mentioned above. Suitable
_are polyethylene glycol monovinyl ether, polyethylene' |
2o ngycol'monoallyl eﬁher,.polyethylene Qlyool_mono(2~methyl—
' _Z-propenyl) ether, polyethylene glycol moho(2~butenyl)
kether, polyethylene:glydol mono(3—methyl 3-butenyl) ether,
polyethylene glycol mono (3 ~methyl 2 butenyl) ether,
“pOlyethylene glycol m ono(2-methyl -3- butenyl) ether,
‘25~_polyethylene glycol mono (2-methyl- 2-butenyl) ether,
lpolyethylene'glycol mono (1,1-dimethyl- 2-propenyl)ether,
| polyethylene polypropylene glycol mono(Bumethyl ~3= butenyl)_
ether, methoxypolyethylene glycol mono {3- methyl- 3-butenyl)
ether, ethoxypolyethylene glycol mono( —methyl 3- butenyl)
30 ether, l-propoxypolyethylene glycol mono(3~methyl 3-
B butenyl)_ether, cyclohexyloxypolyethylene glycol‘mono(3¥“'
'methyl—B—buteﬁyl).ether,-l*octyloxypolyethylene glycol'
_ mono(S—methyl 3-butenyl) ether, nonylalkoxypolyethylene
: glycol mono (3-methyl-3- butenyl) ether, "
l'35, laurylalkoxypolyethylene glycol mono(3—méthyl—3*butenyl)




(neth)acrylic acid, it is preferred that the et hyl ene oxide noiety be
~added to the site of the ester. bond with (neth)acrylic acid. 35 The-
“.average nol-ar nunber p of addition of oxyal kyl ene 18 Cci®betchdPfws 29

groups represented by the above R Ois a nunber of 2 to 300. |If p exceeds
300, the polynerizability of the nononmer will decrease. A preferred range
of pis not less than 2 and, in -(R 0)ps, the average nolar nunber of

addition of the 5 oxyalkylene group(s |s preferably not less than 2. If p
is less than 2 or the average nolar nunber of addition of the oxyal kyl ene

group(s) igtHeass stheanyd.alskebkiipoilgrtnvawelss g1afcdly diceeniz-neithyy1a3d steric

ence 1t R BTGt ae BREPE S e Leren A f POy R Ya5ca

SﬁcelgggtHMuﬁnyu3/eUhepFehaphedok@p@ey@&ﬂ@he&eﬂ@uﬁipifth@ﬂ3~&em?ylngf nnrf

. an I St r ref erably no
| ess thanéﬂé(%é% 3e¥ p&g era§%01§§ ss t%iﬁcf& ”%tﬁé ot her hand, p

-is norg 1@t@meheE&bbyypoﬂYﬁﬁhglEhanQQE@OlSUDbbaddwé pitéler abl y not nore

~ than 200, |} b t t for the average

nmol ar nunﬁb %&§8é¥EEE§&§PQthgygglaﬁE5Ig%g%a %ggﬁgAs, it is preferably not

 less thanH@tb@ﬁYﬁ@ﬂYﬁﬁh&leﬂﬁaﬁlz59 W@P@ (grapéhyBy -PrePeavaot ebss . t han -
10, still e%ao&%el EQE?&@HEYgmgboheﬁénbh@am%th@th-B%onB%_ yharderit is

nore preferab nor e_t han still nore era nore than

~ 150. For PpPé B&%Nﬁ@ ¥8ﬁ8¥éﬁﬁec8ﬁ¥899tﬂaﬁg POWEtBﬁ%v?sESQ¥F9Y9; BF&FEr r ed

. rangei®f pndsthet ikess than 3 but not nore than 100. Mre preferably pis
-not less than 4_25_but ot npr e t han 50 ess

e 4 but mot PEREREERE s PR LABDePRenBl bh el REPRES] BRTEYKDELAC DS
not nore ghan025moﬁhémaVBrageyhatarananbempoﬁndddrépmasenéadsbthhaverage '

val ue forfgpeogghﬁéggﬁgpg% édﬁtlon(g Qi ¢ group(s) in.question formng

-~ each nol e of "nono is possible to use, as said

'rmnolrrf;, a _ CH2=CMR6 _ o . .
- o - (3)
COO(RO),, R” '-

in the_abbve general;formula-(Bl, R® represents a
_ .hydrogen atom or a methyl group,‘RF‘may'be the same or
'20b'different and each represents an alkylene group containing
| _ 2rte,18'carbon'atoms, RTVrepresents a hYdrogen atom or a
‘hﬁdrocarbon group containing 1 to 30 carbon atoms, and p
- represents the average molar number of addition of the
- oxyalkylene group represented by R°0 aﬁd'is a'number.of 2
25 to 300. | T . o
| | - As for. the oxyalkylene group represented by —(R%n
“in the ‘above general formula (3) and the average molar
number p of addltlon of the oxyalkylene group represented
_ by R°0, the same as mentloned above referrlng to,the _
30 generallfermula (2)'mayfbe,mentibned. Frombthe'viewpointb
of esterification productivity improvement with '
 {meth)acrylic. acid, it is preferred that the ethylehe oxide
molety ‘be added to the site of the ester bond w1th ‘
(meth)acryllc acid.

3 . -~ The average molar number p of addltlon of oxyalkylenei




conbi nation of two or nore nmononer species differing in the average mol ar
nunber p of addition of the oxyal kyl ene group(s) As a suitable

conbi nation, there may be nentioned, for exanple, a cofhOs@bée@ooel two
“nononer (a) 35 differing in p by not nore than 10 (preferably a difference
18 October 2006 30 in p by not nore than 5), a conbination of two nmononer
(a) differing in p by not less than 10 (preferably a difference in p by
not |ess than 20), or a conbination of ?fot less than three nmononer speci es
(a) differing in the average 5 nol ar nunber p of addition by not |ess than

For Peet o @il & dindhanee d ihOYalile 1039 (AN Alllodd PP DS LIS

Furt hernore ran for co ne use, 'S PpPOSSI

“conbine a Hororscees)s ﬁa’\ﬂzn(}% mﬁeﬂm}elmlalrltmmﬁ)éiﬁlqg myfoadd tidd in the
range of 4£éaﬁaaagp wrtﬁrafAQrganeaage(ak Ba&fnao%h@egengﬁaﬂfz2 ha,40 (the

difference in bei ng _ not |ess than erab not less t an '20), or

conmbi ne a Jﬁ’ono(r?ep sprect'rré% %%rml%ﬁl%ﬁ,%%@%ﬁeom%@ltw Bhef addition

in thesra aq&ya@neOg&@meawwﬁa gaaranabryxﬁaﬁﬂiasa thayi g the pange of 2
to 20 (the 1 | ren e I n bel%% not ss than 10, referably not | ess
than 20) AS v8rR? LWk P TadGite t 1% #dds 30,

‘the hydr opjmbloeayrankgnehhegmh;pqanbo)sylljecssamrmn 29| wn¥t ibdeones eexqessi vel y

strong. o9, hakng,999d, 20 duaPetang. GARIEILLCAD e ol akned, from the

di spersi ng erre
'-hydrocarb@nrgﬂ@apscomtaha|&gke m@y2®0¢a&homtabomedorhencbydmogew,beore

 Preferghl ¥upoBKdRIRaLBOBLBRIHP SRANBIAING: IOk LD erb gy 49, oar bon at oms,

c.still ‘nore erab { nmore than 3 car atons, esp eci al
~.preferab|VXﬁ@@lﬁﬁﬁef uhdhty, car BERTaTERS. TABSEg Ofhe h?dﬁ@@aﬂ@éﬁ gheups,
- saturat ed 3abky| n8EORBScaRHaHNSBLUN Ali§HeabkYEBERLPS BIEs REEfpLEsd. These
alkyl oroygs may be,siralght chalneg of , branched, For jattanning, gxcelfen
segregat i Br 8vefifi P 4 P Y
: - preferably not less than 20. On the other hand, p 1s more
15 preferably not more than 250, still more preferably not
- more than 200, espec1ally preferably not more than 150. As.
~ for the ‘average molar number of addition of the oxyalkylene
group(s), it is preferably not less than 5 but not more
than 250. More preferably, lt is not- less than 10, still
‘zol‘mOre preferablY'not less than 20. On the other hand, it is
- more preferably not more than-200, still-more preferably
“not more than 150. For'preparing concrete compositions low .
1n v1sc081ty, a preferred range of p is not less than 3 but
o ',QOt more than 100. More preferably, p 15 not less than 4
- 25 but not more than 50, still more preferably not less than 4
- kbut not morerthan 30, especrally preferably not less than 5
bnt not more than 25. The average molar number of: addltlon -
means the average value for the molar number of the organlc :
'group( ) in question formlng each mole of monomer by i
30:faddition. It is possible to use, as said monomer, a
eombinatlon of two.or more monomer species differing;in the
average‘molar number p of addition‘of the oxyalkylene; |
group(s). As a suitable comblnatlon, there may be ,
_"-}mentloned for example, a comblnatlon of two monomer (a)
35"daffer1ng in p by not more than 10 (preferably a difference -




. et hoxy{ p&l

30 capaC|ty and renderlng the air anmount entrained into cenent

_conposi tions adequate, hydrocarbon groups containing not |less than 5

- carbon atons are preferred, and hydrocarbon- groups contgaD¢bbg 2006 nore
than 20 carbon atons are preferred. More preferred are hydrocarbon groups
35 containing 5 to. 10 carbon atons. Anong the hydrocarbon 18 Cctober 2006
31 groups, saturated al kyl groups and ﬁasaturated al kyl groups are
preferred. These al kyl groups may be straight chained or branched. The

- above- nenti oned (al koxy) pol yal kyl ene glycol 5 nono(neth)acrylate may be

the one mepfi oqgg,d éﬁlEOif\greb'ﬁ&lanS@')t ahl @ s el I O hRIcREHC (G ) Of

(neth)ac oxypolyalkylene glyco S, espeC|aII preferably
-alkoxypolyaﬁﬁﬁﬁéﬁé dhyBoPy WRitchesme thaim(lyY fEreterallana SifffieaRecsxi de

group(s). iebtAiRe ao@ylééglth@ﬁ 20)] b 30QokDimResnob amaal kylsgne oxide
group(s) containing 2 to 18 carbon agns to any of aliphatic al cohols

~ cont ai ni ngPET §RrSE BEPBBRTaSERELEGCH 2ds HRIAGY, & oﬁyefaﬁﬁopanol, 2-
'grﬁpanslln@dautanﬁberZPbﬁtaaaﬁﬁtloaeb@apot 1%ssemﬁamouoh3pr@ea&abay
exano exano t ano t exan nonyl
2 Cohol . PGy erBERoLn BePyl POLT CSHG EhAR S0dar P a PRt ECycl i ¢
“ alcohols Cantthierninnge , 3as0£80 taebaangeons pufbrasom@oheuemaﬁol;tamd

| t urat h 3 t : . h)al |yl
B L L i o o el NG o ok S i
esterufucammbﬁrppodﬁcﬁddatéonhéaeth@arﬁaﬂ?)gélﬂ@tﬁyléﬁ@ yhfFdok

: p0|yi63|h%h%ﬁ%r9| fohav989t@h€'Bgn%et9f420%6b@@ qtﬁgshleaetah%@rrhates
-which are glven ow. Mef hox et hyl ene nonﬁénetgéacr ylate, 25

. &Ry BAE bP?EthEBoEQ)pP66§Féﬁ@1§I 86|}ess RBEmEPRY afFyl at e,
et hoxy( pebyet iyl engogbieel spbpoky) el yharengl yaobyerage( melbyacryl ate,

~methoxy{pol ygLhvlene gLycelo(PoLYIRLODYLSAe G ¥6OLY 300 with a
monomer species (a) having the.range of 2 to 20 {(the
15 difference in p being not less than 10, preferably not less
" thah 20): | S | o ) |
' As for the above R?, if the-aﬁmberrof carbon atoms
~exceeds 30, the hydrophobicity of the polycarboxylic acid
polymer becomes excessively strong, so that no good
20 dlsper51ng capacity can be obtained. From the dlsper51ng
"capa01ty viewpoint, -a preferred embodlment of R’ is- a.
'hydrocarbon group containing 1 to 20 carbon_atoms or a
'ghydrogen,_more5preferably a hydrocarbon'group'containing‘
_ L not'more-than_ioroarbon atoms, still more preferably'not
25 more than 3 carbon atOms, especrally preferably not more
than 2 carbon atoms Among the hydrocarbon groups,
-saturated alkyl groups and unsaturated alkyl groups are‘r
';preferred.‘_These alkyl groups may be stralght chalned or’
~branched. Fortattaioinq'excellent segregation preventing
'30° capacity and rendering the air amount entrained into cement
compositions adequate, hydrocarbon groups contalnlng not -

' less than 5. carbon atoms are preferred and hydrocarbon
.o'groups containing not more than 20 carbon atoms are’
“_preferred, More .preferred are hydrocarbon groups

35 containing SttOglO carbon atoms. Among the'hydrocarbon :




| '“glycol

(pol y) butyl ene glycol} nono(neth)acrylate, 30 ethoxypol yet hyl ene gl ycol

- nono(neth)acryl ate, ethoxy{pol yethylene glycol-(poly)propyl ene glycol}

~ nono(net h)acryl ate, ethoxy{polyethyl ene glycol- (poly)bistQtterer 260§ col }

- nono(neth)acryl ate, ethoxy{polyethylene glycol-(poly)propyl ene glycol 35
(poly)butyl ene glycol} nono(neth)acrylate, 18 Cctober 2006 32
propoxypol yet hyl ene glycol nmono(neth)ag {ylate, pr opoxy{ pol yet hyl ene

gl ycol -(pol y) propyl ene glycol} nono(neth)acrylate, propoxy{polyethylene
..glycol - (poly)butylene glycol} nmono(neth)acrylate, 5 propoxy{pol yethyl ene
gl ycol - ( ijﬁ@u‘?i'sQ pxsla%%aglexﬁcgllk p@lrbh@@st when Qm%'a)t@@a}t erao RA(AL raepyl at e,

but oxypol yet h col acr | at e, ene

glycorp(pé1 %F@%?Fgﬁé gl ¥ nﬁ%ﬁi H?ﬁc??Va 8, ggg %9%p%#§é?ﬁ9lene

ng:yggl (1gf($ﬁkybhuﬁylene glycol} nnno(neth)acrylate butoxy{pﬁ;ggﬁhygfge

Dent oxypolyot hy B Sy RGHeRAa0RE: APy Re Ve kR bRl RO By o

egcoIS(pmkyxﬂmamhleney@hﬁeohhylﬁenmhe(mebhh&wtybabd apenteexpiytol yet hyl ene

glycol - %1%' X)aB‘i'ey ¢ae e%lt)é%’_khcg‘élﬁh)”gtr?shﬁ%ft%' %tfe eF&Ergr%%%{({lH%' %é%&ﬁy' ene
(poly)

ogy ene glyco utylene acryl ate,
hexoxypol?@ﬁhyﬁé @XgpyéGBlHWAQOﬁEQﬁYQ@ﬂ§La?éPeZ@aﬁéYOEV§§@Kﬁbﬁwylene

gl ycol - (p@%&g@exﬁmﬁﬂlﬁ_ﬁgobiycaqgocfﬂ%h) a%yha&.%,lyh%%éepglfyshhyI ene
gl ycol - (pol ene nono acryl ate, ~hexoxy{pol yethyl ene

gl ycol - (p@WFV PBByPéthgEVQHP poP%FB&F?ﬁeH? §ogd 5 PRnBo néPh?Qerlate
25, hept oxypekyestrhyheaexghysael ofma@( geblpasyyaheainhapt oxybpabyet hyl ene

- g{ )y/gg: (Polylpropylene. g ¥eol by TR0QL 0B M 27 Luhahe HgRLoRY Loy yeLhy! ene

‘ 3D-carbon atoms such as methanol, ethanol, l-propancl, 2-
propanol, 1l-butanol, 2-butanol, l~pentanol, 2-pentanocl, 3-
fpéntanol, l—hexanol, 2-hexanol, 3-hexanol, octanol, 2-

15 - ethyl-l-hexanol, nonyl alcohol, lauryl-alcohol; cetyl
‘alcohol and stearyl alcohol; alidyclic.alcohols containing
3 to 30 carbon atomé such as cyclohexanol; and unsaturated
alcohols containing 3 to 30 carbon atoms such as
(meth)allyl alcohol, 3-buten-1-ol and. 3-methyl-3- buten—l -0l.

- 20 Suitable as said esterification products are those
(alkoxy)polyethylene glvcol (poly)(alkyléne glycol
n,'contalnlng 2 to 4 carbon atoms) (meth)agfylates whichrare
given below: - . '

o Methoxypolyethylene glycol mono(meth)acrylate, '

25‘ methoxy{polyethylene glycol-(poly)propylene glycol}“

' mono(methfacrYiate, methoxy {polyethylene glycol-
Kpol?)bﬁtYlene'glchl} mono (meth) acrylate, '
methoxy{polyethylene glycol- (poly)propylene glycbl~

A (poly)butylene glycol} mono (meth)acrylate,

. 30_ éthoxypolyethylene glycol.nono(meth)acrylaté,

- ethbxy{polyethylene glybol—(poly)propyleng'glycol}
mono (meth) acrylate, ethoxy{polyethylene glycol-
(poly}butylene‘glycol}!monb(meth)acrylate,  .

N ethoxy{polyethylene glycol4(poly)propylene_qucol4 o

'_ 35. (poly)buﬁylene_glyColL‘mono(meth)acfylaté,..



(pol y) butyl ene .gl ycol ) nmono(net h)acryl ate,- hept oxy{pol yet hyl ene

gl ycol - (pol y) propyl ene gl ycol 30 (poly)butylene glycol} mono( et h) acryl at e,

- oct oxypol yet hyl ene gl ycol nono(neth)acrylate, octoxy{pd Qebbs2ne

gl ycol - (pol y) propyl ene glycol} nono(neth)acrylate, octoxy{polyethyl ene

gl ycol - (poly)butylene glycol} nono(neth)acrylate, 35 octoxy{pol yet hyl ene

gl ycol - (poly) propyl ene gl ycol 18 Cctob 2006 33 (poly)butylene glycol}

nono( et h) acryl ate, nonanoxypol yet hyl éne gl ycol nono(neth)acryl ate,

nonanoxy{ pol yet hyl ene- gl ycol - (pol y) propyl ene gl ycol} nono(neth)acrylate,

nonanoxy% Qp%éﬁ%%@l%tg{l (‘éﬂle ?;l(y&@ﬂ)n@ﬂcly near@l)lgg[diq?_la}t(émno§ rre: hl) acryl Ftt e, ¥

nonanoxy{ pol yet iyl ene gl'yco pal ropyl e yCO utyl ene glyco
aoedaidiplek q;&"?‘ﬂ S _

- rono( net h)RIERARE ryl ate,
decanoxy{n@hkeﬂ@ﬁ e rgi e - Wletaolgl vl -
nnno(neth)g%{ ¢ % dé%gnﬁ Xy(} I gﬁg o ol'y)butyl ene glycol}
nmono( nmet h) %ﬁ¥9®61Q¥poly)propylene gl ycol -

~ (pol {)b%;ﬁ:ﬂi;&:lm{mlf}enhm@@mtgﬂmllw (atedl,y) prmd@d&m@i(}g]éiqdclﬂﬂ;—*hyl enle gl ycol
mono( ne X co 0 ropyl ene

- glycol} nd%%ﬁhé%%%éiﬁ %ﬁg%ﬁﬂﬁdé%gﬁbxy?ﬂ§ $H§h%léhe glscoy p(pg?/y)butylene

gl ycol } nono( methtasyplodtve thydedec gdaeplpsiopet (mgitdnacrylate,

ggygggecanox¥%§;3etﬁyleneg%%pLgFQﬁghz%kﬂ' facgyﬁgtgpbhy%gqq(neth)acrylate
dodecanoxﬁF§619%ﬁ ﬂgﬁykﬂtﬁeoPmFﬁ6WV$¥%%ﬁ%FW¥ 1§ WaoIcPlmono( met h) acryl at e,

- dodecapoxy, bﬁ hyl1ene gliyeell) h@@bﬁh@&hﬁ%@ﬁ@j@kﬁqo|} nono( et h) acryl ate,
dodecanox&%E éethﬁlen%§g§%90|#&p &éhg§§ﬁélen Féﬁeg&ﬁ§8&Lp0|y)bUtylene _

gf'ycol }
- mono( et h) @eiy)aeylene glycoll mono(meth)acrylate,

pentoxypolyethylene glycal mono(meth)acrylate,
pentoxy{polyethylene glycol- (poly)prbpyiene'glycol}
15 mono(meth)acrylate, pentoxy{polyethylene glycol—
o (poly)butylene glycol} mono (meth)acrylate,
pentoxy{polyethylene glycol—(poly)propyleneﬁglycol~
' _(poly butylene glycol} mono(meth)acrylate,- '
, -hexoxypolyethylene glycol mono(meth)acrylate,
20 _hexoxy{polyethylene glycol- (poly)propylene glycoll}

' .mono(meth)acrylate, hexoxy{polyethylene glycol~ .
(poly)butylene glycoll mono(meth)acrylate,_'
hexoxy{polyethylene glycol (poly)propylene glycol~

. (poly)butylene glycol} mono(meth)acrylate, : ‘

25 - heptoxypolyethylene glycol mono(meth)acrylate,
| . heptoxy{polyethylene glycol- (poly)propylene glycol}
mono(meth)acrylate, heptoxy{polyethylene glycol—

_(poly)butylene glycol} mono(meth)acrylate,
‘;_,heptoxy{polyethylene glycol- (poly)propylene glycol—
.30_'(poly)butylene glycol} mono(meth)acrylate,

. octoxypolyethylene glycol mono(meth)acrylate, _

© octoxy{polyethylene glyéolf(poly)propylene glycol}

* mono (meth)acrylate, octdxy{polyethylene glycol- .
L (poly)butylene glycol} mono(meth)acrylate,- o
ﬁﬁ_-35‘_octoxy{polyethylene glycol- (poly)propylene glycol~ -




tri decanoxy{pol yet hyl ene gl ycol - (pol y) propyl ene gl ycol} _
nmono. (net h) acryl ate, tridecanoxy{pol yethyl.ene glycol- (poly)butylene

gl ycol} nono(neth)acrylate, 30 tridecanoxy{pol yet hyl enei8 October 2006

gl ycol - (pol y) propyl ene gl ycol - (poly)butylene glycol} nnno(neth)acrylate

t et radecanoxypol yet hyl ene gl ycol nono(neth)acryl ate,

.t et radecanoxy{pol yet hyl ene gl ycol - (poky) propyl ene gl ycol }
nono(neth)acrylate, t et radecanoxy( pol yet hyl ene gl ycol 35 (poly)butyl ene
glycol } mono(neth)acrylate, 18 Cctober 2006 34 tetradecanoxy{pol yethyl ene

~ gl ycol - ( polpolpramiyaracglofyalol }H( pohny)(metyl) eme ydlayeel ) nono( et h) acryl at e,
tad I I I
pent adecaniyt A Pt RRg R S BT B B arer o
nnno(nethyam@woﬁwéPoéeﬁtaﬂéeaﬁog}&p@ﬂyd@@ﬁ&é@@O@N}@@E-g@w@D}ﬁbutylene
gl I -
',glgggl}(gq#ﬁspropéﬁgﬁé&gg%gé agﬂ%ggy?qggﬁ eﬁg&igh@ybqgﬁgﬁo(neth)acrylate
‘ hexade%andiyﬁdI%@ﬁﬁ#ﬁ@ﬁeg vgesl! meRe((met ?é@ﬁV&é%

hexadecangyyfpehkya b@lb@@ﬁyﬁbﬁ@obi@@@hy)EBQQYbQBFYgEFQO %ofyggutylene

nnno(neth)acrylate hexad canﬁxyé8 yet hyl en g

gl ycol } noRoHYe PMY- a&P?Faﬁ YCOphdx Beéﬂﬁ%é ( BGEYEEREr ene

: %Ilsyﬁol t ( gol y) pr awbﬁagygbygethyieﬁbygmywILemengI meah% agppRetel h) acryl ate,
epta canox 0 acrylate

 hept adecanBrp TRy RO E LRI TSRS c T ST SRt Sh g B B c gty o1

_n?gggﬁfthﬁ@mfymaﬁi)aheigadecageﬁipgayypbhyEehglgtggfgﬁggpoIy)butylene

3 3 l ycol - (ggggfgggpy?g%é gpﬁggP go ? SQﬁ% ? PQkXS Pycol} nnno(neth)acrylate,

oct adecangrypobyet RplEa hgﬂyagl ghﬁﬁ@@népn)latpypﬁvéene glycol-

. oct adecanqismwbﬁ%wghenglgtw@l mbREk MEEBPE&?@&tQ' ycol } -
nono( et h)acryl ate, octa noX ene col - on)buterne
- glycol}- WHHQ(?H@PHB‘XEP y¥atBy.o8e, éﬁ&aeiaﬁaswms%iﬁﬁwégg
g|yCCdS(thMh@éﬁ@Xy$ﬁGlQEYE91ene glycol- (poly)propylene glycol}
mono(meth)acrylate, undecanoxy{polyethylene glycol~.

’_ {poly)butylene glycol} mono {meth)acrylate, '

undecanoxy{polyethylene glycol- (poly)propylene glycol—
o V:Ipolbeutylene glycol} mono (meth)acrylate,
20 | dddecanoxypolyethylené glycol mono(meth)acrylaté,
o _dbdecénbxy{polyethylene glycol—(poly)propylene glyCol}

. rmono(meth)acrylate, dodecanéxy{polyethylene glyCdl—_

. (poly)butylene glycol} mono(meth)acrylate,

. .-:dodecanoxy{polyethylene glycol- (poly)propylene glycol~
25--(poly)butylene glycol} mono(meth)acrylate,

o trldecanoxypolyethylene glycol mono(meth)acrylate,.

- fItridecanoxy{polyethylene glycol- (poly)propylene glycol}

":_mono(meth)acrylate, trldecanoxy{polyethylene glycol~

5 {poly}butylene glycol} mono(meth)acrylate,
7?f30 -trldecanoxy{polyethylene glycol (poly)propylene glycol— . 7v

o (poly)butylene glycol} mono(meth)acrylate, )

' ,tetradecanoxypolyethylene glycol mono(meth)acrylate,_
‘_tetradecanoXy{polyethyleﬁe‘glycol (poly)propylene glycol}
.Amono(meth)acrylate, tetradecanoxy{polyethylene glycol—

35 . (poly)butylene glycol} mono(meth)acrylate, : a




(poly)butyl ene glycol} nmono(neth)acrylate, nonadecanoxypol yethyl ene gl ycol
nmono( et h) acryl ate, nonadecanoxy{pol yet hyl ene gl ycol - (poly) propyl ene

gl ycal} . nono(neth)acryl ate, nonadecanoxy{ pol yet hyl ene 1@ Qsober2006
(poly)butyl ene glycol} nono(neth)acrylate, nonadecanoxy{pol yethyl ene

gl ycol - (pol y) propyl ene gl ycol - (poly)butylene glycol} nono(neth)acryl ate,
cycl opent oxypol yet hyl ene gl ycol nono(net h)acryl ate,

cycl opent oxy{ pol yet hyl ene egcoI-(pon)%%opylene glycol} 35

nono( et h) acryl ate, cycl opent oxy(pol yet hyl enegl ycol 18 Cctober 2006 35

.ép;Lg?bu;gkg?gaaggagggyggggggea it s §n§?¥$§¥$3fate,
~cycl ohexoxypBLyePRyVERRS gy kEPL @Fﬁé@h?btﬂyrﬁieteE ,

| oh |
%ﬁo? ng?ﬁg%g@bmeéaﬁbﬁyﬁ@ogwﬁﬂhéﬁ@ g‘ig&@gﬁ@ﬂﬁ(ﬂé?’ﬁ% ?Eutw ene gI ycol}

t
~nono( net h) B&‘(Pg?g?‘émo yéﬁg%ﬁg%%ﬁ%%%;‘émwéﬁép@fywoxeww qum
| 'ELZSS'éiﬁ??b%¢b”éyhpﬂerﬁlaﬁ@’}p@?ﬂﬁ%@@iﬁé BOEE I SIFRLT not only
" conpounds r‘g?)f&lé‘ﬁ{:%ge%% d}}%n%g%% Tt a‘FBYH‘J"g%v (2), but also |
'_ phelno;<ypol yethytienenoxy ool v el sns rghyadiq'latpalya)l}eﬂ‘my{l@l@é ytlhlh?/dpne gl ycol
0 ro enoxy( pol ye ene
-gPych p(pgﬂﬁgﬁ 191{1%’%9&1—}? M‘}ﬁwﬁ%&% c?‘?ﬁ% ht phgngxygpol g;et hyl ene
: ?I y;:cr:]) fFOLy) pi)@e; @W K@tﬁmyl)m yd larve Ig Iyl (e ttonoryetaencr yl at e,
me ?%
(et h)le?lal yllyoﬁé(? 0 IY&E I%ne gl ycoI (po]l %r%ﬁ' %e"elg? ]}ycc’l}
mono( et h)%%‘??\; fg%ﬁl aq-*%h@t%ea RAXpdRgrIarat éyq qlpm%ﬂ)-butyl ene

gl ycol } nmimﬁﬂcdmé af1e s @t iy M{]pbqjeyet hyl ene gl ycol

ol ro Ien col ol but yl-en | coI nono( net h) acryl ate are
: gﬁ, té%}oe Pifext qudry xy{p(dpl e@h Li che g yc%ly (po}ly}pro(pylex?e gfgzcol-

(poly)butylene glycol} mono(meth)acrylate, :

15 'heptadecanoxypolyethylene glycol mono(meth)acrylate,
heptadecanoxy{polyethylene glycol- (poly)propylene glycol}
mono {meth)acrylate, heptadecanoxy{polyethylene glycol—
(poly)butylene glycol} mono (meth}acrylate,

_ -heptadecanoxy{polyethylene glycol- (poly)propylene glycol-

20 ({poly)butylene glycol} mono(meth)acrylate,

‘ octadecanoxypolyethylene glycol mono(meth)acrylate,
octadecanoxy{polyethylene glycol- (poly)propylene glycol}
‘mono(meth)acrylate, octadecanoxy{polyethylene glycol-
{poly)butylene glycol} mono(meth)acrylate, , :

25 ‘octadecanoxy{polyethylene glycol (poly)propylene glycol—

'-_(poly)butylene glycol} mono (meth) acrylate,
~nonadecanoxypolyethyleneg: glycol mono(meth)acrylate,

i nonadecanoxy{polyethylene glycol- (poly)propylene glyéol}

B mono(meth)acrylate, nonadecanoxy{polyethylene glycol—

- 30:.(poly)butylene glycol} mono(meth)acrylate,
nonadecanoxy{polyethylene glycol- (poly)propylene glyéoi¥'
(poly)butylene glycol} mono(meth)acrylate,‘_f" -

_lcyclopentoxypolyethylene glycol mono(meth)acrylate,

_ cyclopentoxy{polyethylene glycol- {poly)propylene glycol}

35 rmono(meth)acrylate, cyclopentoxy{polyethylene glycol—




25- Sui tabl e as the above pol yal kyl ene gl ycol ester nononer in the above
~pol yal kyl ene gl ycol unsaturated nononers (a) are also a conpound :
represented by the follow ng general formula (4) 30 RUB Qdtoler@008) R12
(CH2)Nn(CO y-0-(RAO gR9 35 In. the above general fornula (4), RO represents
a 18 COctober 2006 36 hydrocarbon group containing 1 to 20 carbon atons.
R10 and R11 may be the sane or differ gt and each represents a hydrogen
~atomor-a nethyl group, R12 represents hydrogen. atom or a group
represented by -COO (RJO)R9. Rd may be the 5 sane or different and

represent 5@@'Mﬁ%£rﬁ%olc}0@&cﬁidq nﬂ—ﬂ:l% g&yili%t%ar bon atons. nis a

nunber: represents t he average nol ar

nunber of %MQHWQ??Y&H@WW% %u‘p%ﬁ&%ﬁyé@n@yg fFoland is a
 nunber . of bod By &%jﬂoﬂ}hﬁw@éﬁﬂ ene-ar=a¢) represented by -(RdO
. in the above general rrrul a_(4) a e avera Iar unber g of
addition ofYEIRR dﬁﬂ{?pqr}é’ﬁrogs RESY A& same as

rmﬁntl osed @mg@w&pmam?nmd e @I}&j’cﬂ{c (fpaﬂrmlpa-o@)lemy gheceant i oned. 35 :
" The avera noj_a unber of a on Q ene rou S represente
byt he ab R sl St Ak suor sy YRARLENE SRR, e
- polyneri zatpdllil)xbmfyllerm@ rpiryaroelr} \molnlo nme:dlr)@as:erlaf@,obt ain a cenent
- adm xture quj ity e e of gis
“not | ess than a;%}%dgnt?\tmhgthr%re t o.‘.'P%P’e’?’E% eLr%glb 91%695 not | ess
t han 50 bu&pqw)hﬂtryéeﬂﬁamlml}egm(alelt&l)@rcéfﬁféra&lﬁ‘vl .y not less than 80 but

not. mgpe than 13Q. tﬁ@eaee%eme%tllaneeef @mcelxsy FBQy%@'E?léﬁet aeyee@.ve RS in
t-he above general fornmula (2). 25 Sui tab e as k¥Lgne gl ycol |

€ apove g
- ester  moMSHS (MER) RGE YIRLF t RO SRS xffﬁ@%ﬁ»@yft@ﬁée&r&ﬁa

- above general formula (2), but also phenoxypolyethylene '
glycol mono(meth)acrylate, phenoxy{polyethylene glycol-
(poly)propylene glycol} mono(meth)acrylate, ' '
.15 phenoxy{polyethylene glycol- (poly)butylene glycol} -
. mono(meth)acrylate, phenoxy{polyethylene glycol-
(poly)propylene glycol~(poly)butylene-glycol}
 mond(meth)acrylate, (meth)allyloxypolyethylene glycol -
. '~mono(meth)acry1ate,'(meth)allyloxy{polyethylene glycol—
26  (poly)propylene glycoll mono(meth)acrylate,
B (meth)allyloxy{polyethylene glycol- (poly)butylene glycol}
' ,monormeth)acrylate and {meth)allyloxy{polyethylene glycol—'.
"_(poly)propylene glycol- (poly)butylene glycol} '
. :'mono(meth)acrylate are sultable : s
25" ' Suitable as the above polyalkylene glycol ester
- monomer in the above polyalkylene glycol unsaturated
menqmers'la) are also a compound represented by:the
following geﬁéfal_formula (4): L '

30 : Ililo II{II o
| c_]::-—-.c._ - (@)

1. | |
R (CHpA(CO)—0—(R0)R?

35 " In-the above general fqlrmula (4), R® represents a




‘mono( et h)acryl ate but al so (al koxy) pol yal kyl ene gl ycol nononal eat e,

(al koxy) pol yal kyl ene gl ycol dinmaleate and the |ike. As such nononers, the
" following ones are suitable. 30 Half esters-and di est erig O&cheredofr om -

al kyl pol yal kyl ene gl ycols obtained by addition of 1 to 300 noles of an
oxyal kyl ene containing 2 to 4 carbon atons to an alcohol containing 1 to
22 carbon atonms or an amne containing 1 to 22 carbon atonms and the
above- nenti oned 35 unsat urated dicarbo%Vlic acid nononers; half esters and
18 October 2006 37 diesters derived fromthe above-nenti oned unsat ur ated

di carboxy'hfdegag BAO0RL 3,200, POL ALY, P shveglsohayigg. amavgrage

nmol ar nunbe con alnlng
2 to 300; Bpom@yabhytéﬁesamglpéoﬁldfewenﬁ)aﬁﬁyEaChsrspchsastsraethyIene

glycol .  dj\(gBL éecayégat@r %p&eéya %lsurﬁ gk3cQl, %%gﬁtc@ achyhab§en
.polypropylene glyco acry ég {
gl ycol - po???%r%%y@e%%D%PyE%Pr%ﬁ%%%@%)%ﬁry¢ éRcvﬁblyﬂé Ravele dhgco

di -mal east eSSaugmeSdiff@féwleaedglaﬁpése%s diAed eRY Be@d Ay ALy et hyl ene gl ycol
di mal eate. 1 n_the, present lnventlon he unsat urat ed carboxyllc aci d

mononer  ( bYOREG BT anytRf @h%%’éb%n%m% whi th haaRer i vherq Zabl e
unsat ur at eg gfowmlﬁﬁbbla @f oupeapable rafprd@mingha  eakhageono1Swi ted are,

e hoxyl TIE I RS S O P P TS AR P By 2t o
,_nnnocarboﬂ?ki@n@cud ﬁnmamberna¢ lbécca 3@dnoner having one unsaturated group
S0P IBI P, e e [SRNGI AN SPED SR B TS, 10 @
‘general fcﬁnnnne(QQOVQJqpﬂqui(ﬁgrmq_ D5 and the average molar .
: number g of addltlon of the oxyalkylene group represented
by R%O, the same as mentioned above referrlng.to the
general formula (2) may be mentioned
15 '  The average molar number g of addltlon of oxyalkylene
groups represented by the above R0 is a number of 1 to 300.
 If g exceeds 300, the polymerlzablllty of the monomer will
decrease.' To obtain a cement admixture having high water-
-reducing ability, a preferred'range of g is not less than
200 40 but net moxre than 300. More preferablyf'q is not less
"~ than 50 but not more than 200' espec1ally preferably not
~less than 80 but not more than 130.
The above R’ is preferably the same as the above R®
o in the above general formula (2).
25 . Suitable as the above polyalkylene glycol ester
| ‘monomer,are not only ther(alkoxy)polyalkylene glycol
mono'(meth)acrylate but also (alkoxy)polyalkylene glycol
lmenomaleate, (alkoxy)polyalkylene glycol dlmaleate and the
like. As such monomers, the following ones are sultable.
‘30 Half esters and diesters derlved from
-alkylpolyalkylene glycols obtained by addition of 1 to 300
'moles of an oxyalkylene contalnlng 2. to 4 carbon atoms to .
_an ‘alcohol containing 1 to 22 carbon atoms or an amlne'
_ containing 1 to 22 carbon atoms and the abovefmentloned
35 . unsaturated dicarboxylic acid monomers ; half'estersfand




~In"the above general formula (5), R8 represents a hydrogen atomor a
~methyl. group, and Mrepresents a hydrogen atom a netal atom. an

" ammoni um group . or an organi ¢ anmoni um group (a prot onatgagcter&raNos ani ne).
- 30 Suitable as the nmetal atomMin the above general fornula (5) are

uni val ent netal atons, for exanple alkali netal atons such as lithium
sodi um and potassium bivalent netal gtoms, for exanple alkaline earth
metal atoms such as cal cium and magnesium and trivalent nmetal atons such
as 35 aluminumand iron. Suitable as the organic amoni um group 18 Cct ober
2006 38 anesab&an@e@ﬁwea groupsheueboss -aienetibarel amisAeugaees,

di et hanol d.triet hanol da trieth
Further . BLCREpOE 1B BiritnFaRCOF oD e FLASAL 0 “Shc A redru b At O

honocarbommleoeaeg@ nmolamrenumbear e faadyliitd cacicd, amgtifaedyic acid, crotonic

acid and -t C%%talh%%g gooqulgg%Fggt O%%It% dlvag%p rgﬁgakgéﬁg§§ﬁ8annonlun1.

sal ts .and "or reof and so e
nethacﬁyl@dyaodddlﬁ@ﬁ@h&henvlnEEalSugalae tdiledhgienmegalycodl t s, ammoni um

sal ts_and (riganhs 210, ATRRNI UEH39) Lol %@@ﬁ&mmymaw E@MMy

~used and- suitable a he un turate carb I'Tc acid nonome fromthe
vi ewpoi nt PeL YPEpPIEBeCc 8AERP L dAS fBREhhgCalilRtey. aTHe (BBdVECRBHLEBARd

: 'unsaturat?dyébgarparybpﬁogyudnengmgasn H&Xm@%h@ﬁ&r?ia&@ose nononer s whi ch
- “have one # 5a3% i gi a% ﬁo grou s capabl e of fo nlng a
car bani on ‘RPLE} ALEHECRBI Uit abP eﬁréuﬁﬁléﬁctaéFth PREcBAYECLCi d,
jcntraumnldlaaudatEUﬁadlpoagedhgndnéhglyc&e dimaderpBoval ent netal salts,
ni,jum sal ts thereof

~.divalent netal sal amoni um'_ sal % '
ot anhydr i deq 250 hap eBFEStht Tt rbiofo HRRSEREEFAETER RO RE LR above
unsat ur at edidambnspeicc (bti dayobeneny (b aheshahbneseesswbichuhsmeuaat ed
d'CarbOXy#?igﬂ&k?zQB?Q”E£§a¥ﬁ£Qt§& §£88§ LndCQ”&EbH%”QM§?%E e 23gcarbon -
. atons m des of unsaturate I car boxyl rc”acrds an ani ne
-ContalnlnéoimFEGZQ garbaplion. Suited are, however, an unsaturated
15 monocarboxyllc acld monomer and an unsaturated dicarboxylic
acid monomer and the like.
The above unsaturated monocarboxyllc acid monomer may
'be a monomer having one unsaturated group and one group
o '_capable of forming an carbanlon within the molecule. In a
20 preferred embodlment, it is a compound represented by the

}‘follow1ng general formula {5):

I CE&-~C——ﬂRS - e
3 DUE T | (5)
N - "COOM TR

25 - .

o In the above general formula (5); RF represents a
hydrogen atom or a methyl. group, and M represents a |
hydrogen atom, a metal atom,. an ammdnium gr0up or an“

| ”organic ammonium group (a protonated organlc amine) .

f_30f ' Suitable as the metal atom M ln the above general

'formula (5) are univalent metal atoms, for example alkali
metal atoms such as lithium, sodium and potasSium, bivalent
metal atoms, for example alkallne ‘earth metal atoms such as‘:
'calc1um and. magnesium; and trlvalent metal atoms ‘such as -

35 “aluminum and iron. ,Sultable as the_organlo ammornium groupf,"



25 atons, half esters of unsaturated dicarboxylic acid nononers with a

gl ycol containing 2 to 4 carbon atons, and half am des of maleamc acid
~with glycols containing 2 to 4 carbon atons, and so fqgtdutopeiizbad! e as t he
above unsaturated carboxylic acid 30 nononers (b) are also a conpound
represented by the follow ng general fornmula (6): 35 18 October 2006 39
R1I3 RRo CC( 6 ) 115 COOM In the agﬁve general formula (6), R13, R14
and R15 may be the same or different d each represents a hydrogen atom
a nethyl group, or a group represented by -(CH2)Z000M2, 10 a group

repr esent e b (AL L0V s f iy Aty it Ml QUM or he ot her

group represent e the sane or different
and each U&ﬂﬂﬂi@ml@ehﬁdpdﬁeﬁmﬂxﬁﬁlQ%ﬁ%ﬂq&ﬂmlqﬁﬂﬁﬂouéboﬁPdaﬁ al kal i ne

earth meugli & th%anﬁﬁea@i“éﬁbum BugtRe0r 28 REYABEC 2 AMERALHALEN §¥Bupl15 Zin
-(CH2) 2000M2 i's a nunber_of O to 2. Suitable as the alkalj nmetal atons in

t he above SYéit@PleasmSWE aH&SMQWﬁ%§qqfﬂﬂﬁﬂﬁaQQQﬁﬁkﬁcaﬁ&lEoPQ?@Wﬁﬁland t he
like, suitatl ecayitikeaaliial m@Qh%@fﬁyh_llafta@llc@t U tddc ealid wmdarg@enagnesi um

d the like. Suitabl th b t al
2tom VL artd 8 TAPEVERE CatE a0 RASAFI oHed LBtV @ ERePAG /Lo he gener
formul a (5¢mm&iunob¢d&sben¢lomganud poimpmensn (SA) tisn thereontt, adwai sbur es of
(Lhe present hRYenkhony LhesLolOM00-016c 23:dFSLEABLE: ArcRgED adm xiure

. -conpri sing a pol ycar ic acrd en atontcontaining
- conmpound . Favitisg demalantdeebaﬁdsa@ﬁeneﬁmm@@u@mpobuéérb@ﬁyptgaaépd pol yner

-t has 340 ammonium salts thereof and the like are preferably used and-
sultable as the unsaturated carboxylic acid monomer (b)
-froﬁ the viewpoint of improved cement dispersihg ability.
) . The above-mentioned unsaturated dicarboxylic acid
monomer may be-any of those monomers Which'have one
15 Unsaturated_group and two_groups capable of forming a
carbanion within the molecule. Suitable-ere maleic acid,
" itaconic acid, citraconic acid, fumaric acid and the like,
" and monovalent metal Salts,‘divalent metal salts, ammonium
- salts and organic ammonium salts thereof or anhydrideé
" . 20  thereof. In addition to these, also sultable as the above
| ﬂ'unsaturated carboxyllc ac1d monomer (b} are half esters of
~unsaturated dlcarboxyllc ac1d monomers.With an alcohol
-_containing 1 to 22 carbon atoms, half amides of unsaturatedl'
o ’.dlcarboxyllc acids with an amine contalnlng 1 to 22 carbon
. 25"atoms, half esters of unsaturated dlcarboxyllc ac1d |
- ‘monomers with a glycol contalnlng 2 to 4 carbon atoms, and
" half amides of maleamic a01d with glycols contalnlng 2 to 4
',carbon atoms, ‘and so forth '
~ Suitable as the above unsaturated carboxyllc ac1d
'd30 monomers (b) are also a compound represented by the

folloWLng general formula (6):

35 .




noi ety represented by the follow ng general formula (1): 30 0- (RaO)r R1
(1) in the fornmula, R. represents a hydrogen atomor a hydrocarbon group
containing 1 to 20 carbon atons, Ra may be the sanme origdbéthigdrebsand each
represents an al kyl ene group containing 2 to 18 carbon atons, and r
represents the 35 average nol ar nunber of addition of the oxyal kyl ene group
18 COctober 2006 40 represented by RaO_and is a nunber of 40 to 300. In the
above general formula (1), Rl and Ra are respectively the same as R9 and
Rd descri bed herei nabove referring to the general forrmula (4). 5 In the
~above general formula (1), r represents -the average nolar nunber of

-addition of the oxyalI@a gigroup represented by Ra0 and is a nunber of 40
-to 300. If r is less th% 40, the water-reduci ng per f ormance of the above-
mentioned cement admikturfp will decrease 8 %c r exceeds 10 300, the
viscosity after blendi#gWith cement will rease, possibly leading to
poor workability. A prefefred range of r is not |ess than 50 but not nore
than 280, nore pref gHbl less than 80 but not nore than 130. The

pol ycar boxyl'ic acid | yner having a noiety 15 represented by the above
general formula. (1) is judiciously produced by copol ynerizing a nononer
conmponent ‘conprilsi rdre ah®ves gemicrall ciorstu sl are)s, Péapdk]‘ﬂoaﬂd rREpmesent ed by

the” genergl s mia () A% dhepolyal kylane glycal unsatiyated | mononer

-(a) and a conpoun presénte € genera

“unsat ur at éd-Ear @omﬁhdlag’r@u@on@rrera (@rpup Ille@fmﬁeed:@s k&ucHCaizéz(p@ﬂl%e
~ havingg a %§§% i R$llgt Ly T i t uny ;gﬁ%

. represgnt ?d i I%Jpggﬁgr ::—te'd %?nnu eld:@!(2 ?C%%en elftgvl%/%gn a c nst dtgent uni t
- (D-1) repr‘"@é%‘nt &9% ?ﬁet}@%n%F]aPrf gFRUPar By egPRERdbBY om( CHRAZCRON R11 (H)

(7) M' and M® may be the same or different and each represents
a- hydrogen atom, an alkali metal atom, an alkaline earth
| : metal atom, an ammonium group or an organic ammonium group.
15 Z.in - (CHz) ;COOM? is a number of 0 to 2.
Suitable as ‘the alkali metal atoms in the above metal
atom M' and M? are llthlum, sodlum and pota351um and the
‘_llke, suitable as the alkaline earth metal atoms are
- calcium and magnesium'and‘the like. Suitable as the
éo ‘organic ammonium group in the above metal atom M! and'M2
are the same as- M mentloned above referrlng to the general
-formula {5). . '
_ As polycarboxyllc acid polymers.(AJ in cement
: - admlxtures of the present invention, the follow1ng are
- 25 -desirable. ' ' . '
| A.cement admixture comprlslng a polycarboxyllc acid
polymer and a nltrogen atom~contalnlng compound having non-
‘amlde bond, wherein said polycarboxyllc acid polymer has a
m01ety represented by the following general formula (1):
30 ~0- (R*0) (~R* (1)
in the formula, R represents a hydrogen‘atom‘or a
‘hydrocarbon group’ containing 1 to 20 carbon atoms, R?'may
be the same or different and each represents an alkylene
group contalnlng 2 to 18 carbon atoms, and r represents the
oésﬂfaVerage moler number of addition of-the-oXyalkylene‘groupl




R12 (CH2)n(COy O (Rd0)g RO 30 RI3R14 CGC( 8 ) 35 Rl5 cooM "~ " - 18
Cct ober 2006 41 In the above general forrmulas (7) and (8), R9, R10,  R11,
"Rig, R3, Ro, R5 Rd, M, q, y and n are respectivel w8 ddisbes 208 as RO,
R10, R11l, R12, R13, R19 R15, Rd, M, g, y and n described herei nabove
~referring to the general fornmula (4) 5 and (6). The polycarboxylic acid
having a noiety represented by the general fornmula (1) can be used nost
preferably in the cenent adm xtures of*% he form (I-1) menti oned above. The
above-nenti oned nitrogen atom contai ni ng conpound 10 havi ng ' non-am de
bond (B) maypbesamye@ipd heor apounds, @gﬁf}go@wn@d Spnd which

contai ning, as an esse constituén e) nitrogen datom or atons ot her
than the nitrogeh Bromsiramatebohdfouitad(flor Risernds Rit ateast one

-‘corrpound  Sebesi oci O (e ShALIRSs GENSI krdaghc %?PBB' Kui-ByLpypLol i done

. (B-1), ounds resulting from _addition o enermne to each end of
a pol yaI ky %ﬁ%rrjdﬁd@ (@"—’Z)gertﬁ"%ﬁjhoﬁ%m@# yrédhing of et hyI enei m ne onto
- pol yal lsyl ene oxidexHBaHoved éfreﬂlkyﬁc%a;mlde; 20ducts-dBn i ithe

pol yal kyl enei mi nes (B— 5), y%A I enel m ne 20 al I ene oxi de adduct s
(B-6). AmhEiHEdel WH&?RH AN (B-5),.
or pol yalnkq@mrrnema ‘=t Wbeaedomde amiﬂ:!b@trs o(fB4®) tar goopreferabty used,
and the us ol yal enej y ene de adduc B-6), as an

fodl ta}a% &, i%’fS ‘"gar e e‘ﬂtt h }??d’eependent ly

.‘essentlal cons uen erre
or.-in a. G@ﬁfﬁima%manfemd@nmr@ s/pédJ emcr‘mesa:camhumf (xB)em:aa)eddqave or:

is freg of3gh POlnuTRYiiZzahlig Unsatyr q}fe%g%éb'ueé%lo %Ss Jrey be .
- -used in conbination.” The "aBove- mention ol yvin pyrroll one
”f? possibly leading to poor workability. A preferred range of

"~ r is not less than 50 but not more than 200, more
preferably not less than BO but not more than 130.
o The polycarboxylic acid pOlYmer having a moiety
.is 'represented by the above general formula (1) is judiciously
produced by copolymerizing a moromer compoﬁent eomprising;
as essential conetituents,‘a'compound'represehted by the
general formula (4) as the polyalkjlene glycol unsaturated
, _ monomer {a) and a compound represented bylthe general
' 2d_ formula (6) as the unsaturated carboxyllc acid monomer {b) .
Preferred as such are polymers hav1ng, as essentlal

.'constltuent unlts, a .constituent unlt (D-1) represented by
the general formula (7). given below and a constituent unit

WU

_ (() -1) represented by the general formula (8) glven below
25 ' ' o '

_.l:rmx,{” | S .
.' / (IJ C ) I - (7)
o R (CHQ) (CO)—-O—(RdO) —R’ |
‘30 .
| | II{13 Iflzi
35 -\ ,15 | A 1 o
| R* cooM'




30 preferably a copol ymer conprising the r'epeati ng unit represented by the
follow ng general formula-(9) 35 18 Cctober 2006 42 CH2-CH s 11 1 = (9)
"CQH(CH2)" In the above general fornula (9), R16 repreggandshep 2008/dr ogen
atomor a nmethyl group, and u represents an integer of 2 to 4. Suitable as
t he nmononer giving such 10 repeating unit represented by the general
formula (9) are N-vinyl-2-pyrrolidone, N-vinyl-5-nmethyl-2-pyrrolidone, N
Vi nyl - 2- pi peri done, N-vinyl-6-nethyl - 2-461 peri done, N-vinyl e-caprolactam
N-vinyl -7-methyl - E-caprol actam and the like. Anpbng these,
N-vi nyl - 2-pyrrol },dong alh N Wdhd rax BSMh12s 1P RWd O{Q)d,ortg,aw,pr_ef erred.
Preferred as the, aqu\{le- rggntl ned ,conpound (B-2) " resulting from addition of
‘et hyl enei nfne Ko /bt bv éhds Bf raR pollyal ky| Enenédxi e aree Sfedrrlsy obt ai ned
by . pol yner iZé Ngam®nes of®, t Wd° OrR1ADr @12 ofxid) kyd‘enghami pes @ontai nj nghf 4o 8 20
~carbon atons on. bo }term’ al hydroxyl groups of a polyner_of one or two or
“nore al kylﬁﬁ%cﬁ%ﬁ’%% oM R rzef‘?}yrl%lg c'g? bt A 2 bric @& y(%t hyl ene
‘oxi de, 5 prapy| ede. oxi de- or/and butyl ene oxi de, preferably of a polyner
mai nly conposed,,of et:hyl ene oxi.de. Preferred anmon thers are 25 polyners
" containing et hyldrel"neeiprf'il A oY lr?aiaﬁ:légﬁﬁ‘flt%rﬁ OGSt HREF LS eﬁ’g ‘
- above- nenthyndte praductls (B8l eof(1)etdnrl dneiwsart mgrsaf tomef eored. ypadlryal kyl ene
oxi des arecnsompainds,abtained By il teigl VIR 2 gidan f , or e of
al - kyl enei m nes cont ai ni ng to.8 car ‘onfa orrgpold %n%ﬂ%yﬁagn%%%fdr ogen
atoms of a pol yrie ehuifeTen tioned alliiicaen exicesosdatiaiinicn goRpoonts
- carbonoat (iyidy ei-a e &l a8 RS e RIAPHLASLHABMH@ANd butyl ene
© oxide, prefera lz%/ of a,dool ymer nmai nly caonposed of ethyl éne oxide.
Sy having rnon-amide bond which ‘containing, as an essentlal
constituent(s), a nitrogen atom or atoms other than the
nitrogen atom of amide bond. .Suited for use is at least
one compound selected from the groups consisting of '
.15 poleinylpyrrdlidone (B-1), compounds resu}ting from.
‘addition of éthyleneimine to each end of a polyalkylene
oxlde (B-2}, products of grafting of ethyleneimine onto
polyalkylene_oxides (B-3}, amine-alkylene oxide adducts (B-
L :4), polyalkyleneimines (B-5), and polyalkyleneimine-
.20  alkylene‘oxide.adducts_(B~6). 2Among these, )
polyvinylpyrrolidone (B-2), polyalkyleneimines (B-5), or
- polyalkyleneimine-alkylene oxide adducts (B-6) are:
- preferably used, and the-use'of a polyalkyleneimine~
alkylene oxide adduct (B-6) d&s an essential constituent is -
25 - preferred. These can be used each independently or in a .
- combination of twb'o; more species. The gompound (B) may
~ have or is free of a polymerizable unsaturated double bond.
‘Such compounds may be used in combinqtion. ) _ .
S The above—mentioned'polyvinylpyrrolidone,(B—l)-is_
"30 _preferably a copolymer‘comprising the;repeating-unit
represented by the following general formula (9):



Preferred anong others are polyners containing 35 ethyleneimne as the main
constituent. 18 COctober 2006 43 The ani ne-al kyl ene oxi de adducts (B-4) .
“mentioned above may be any conpounds having a structurf ogshéddgeg from
bi ndi ng of an oxyal kyl ene group(s) to an am ne resi due. Anong ot hers,

al kyl am ne- al kyl ene oxi de adducts in which 5 the am ne residue is an

al kyl am ne residue are preferred. The term "am ne residue" nmeans a group
having a structure resultlng fromrenodal of a hydrogen atom (active
~hydrogen atom) on the. nitrogen atomof an am ne but is not particularly
limted to sone or other group formed upon 10 reactidn with an am ne.
Preferred forns of-t+GEaboldél-ani-ne-al kyl ene oxi de adducts (B-4) are
-conpounds whose anmine residue is constituted of three kinds of el enent,
namely carbon, - hydrogen aﬂd ni trogen. Anong t{®e ami ne-al kyl ene oxi de 15
adducts (B-4), thosefﬁﬁrgqg (pekyyreri zabl e unsat.urated double bond are
am ne-al kyl ene oxi de add noners which are nenbers of the nitrogen

. atom cgnt ai ni ng. nononer §§ non-ami de bond (c) .to be mentioned |ater
‘herein. Suitable as tho ¥Lﬁulng no pol yneri zabl e unsaturated doubl e bond

20 are conpounds obtained by addition of an al kyl ene oxide(s) .to an ani ne.
Suited for use &Sl the abbre genEramectformbla\ae (@ne RH kydamiseetssuch as

. .met hyl am ¢ %@b&ggr gtﬁékigﬁ a thh%'ggg%ﬁh%ghgylaﬁlne

trlethylen tet am ne f I"am ne
octylan1nente@ﬁmepﬁyBaﬁpné d$@1b@plenaﬁethd|menhweet@amnmon$weh

di but yh amnee st ?hpxlca% %esleh't%ﬁhis %%e%en%¥%|10lfgriﬁh§51 Q@ _are’
- .cycl ohexyl afm ne a aur m ne; enearmi nes such as _ally ne;
-aromatic §ﬁWﬁ@§lsGCﬁY§§0§9d8ﬁPblﬂevéﬁﬂldﬁpW@ﬁ?Wéﬁ?ﬁEyrﬁPﬂﬂéeéﬁrcgﬁpounds

such as @E&@QLQrpﬂﬁ@@idbﬂb?uﬁe&1n9mdGLH%thyKQQ-EEQéﬁlﬂaﬁepeNuﬁﬁﬁylS|n9|y
-or-two Orsn%%%rgaactgglnayv1nyfsgdme%hcgnblgg%rggactam, and the like.
_ Among these, N-vinyl-2-pyrrolidone and N-vinyl-5-methyl-2-
15 'pyrrolldone are preferred. _
Preferred as the above—mentloned compound (B-2)
resulting from addition of ethyleneimine to both ends of a -
-polyalkylene oxide are compounds obtained‘by polymerizing |
one or two or more.of alkyleneimines oontaining-z'to 8
20 carbon atoms on both terminal hydroxyl‘groups'of a polymer
- of one or two or more‘alkylene oxidés containing 2 to.18
- carbon atoms, preferably ethylene oxide,'propylene oxide
oor/and butylene ox1de, preferably of a. polymer malnly
-composed. of ethylene oxide. Preferred among others are
A_25.~polymers contalnlng ethylenelmlne as the maln constltuent
_ ‘Preferred as the above—mentloned products (B~3) of
'ethylenelmlne graftlng onto polyalkylene oxides are -
compounds obtained by graft polymerlzatlon of one or more
7 - of alkyleneimioes containing 2 to. 8 carbon atoms on
‘.‘30 'methylene hydrogen atoms of a polymer of one or more
alkylene oxides containing 2 to 18 carbon atoms, preferably
?ethyleneJQXide,:propylene'QXide or/and butylene oxide, -
'preferably of a polymer-mainly‘COmposed of ethylene oxide.-
Preferred among others are polymers contalnlng -
35 ,ethylenelmlne -as the main. constltuent




In"the present invention, aIkyLanines are. preferred anbng others, and
CB-d B al kyl am nes such as laurylanm ne are nore 35 preferred. Such -

conpounds form am ne residues of the 18 October 2006 44 @éhmagoabgy! ene
oxi de adducts. As such al kyl ene oxi de adducts, al kyl ene oxides such as
et hyl ene oxi de, propyl ene oxide, butylene oxide, isobutylene oxide,

1- butene oxide and 2-butene oxide are {preferred, these may conprise one
single species or two or nore species. Anong such al kyl ene oxi de adducts,
et hyl ene . oxi de, propyl ene oxi de and butyl ene oxi de adducts are nore

preferred. Stil |TH@r@n1§1’e@fa@ﬂ@QJ%e idx iGRNtRIIR-tef hW-ane neiideeas the main
conmponent. 10 The al kyl ene oxi de can be added to the above- nentioned am ne

by pol ymer39 ¥ The B 18 RO D MG 1iHe & SR GUIT S HEoiventiDnal

manner , pref@naﬂajlrﬁms; n:gf am and_\,chl]qaltaielsgrdnp @)kald catzadiysd . reimd@? e
are Lew,s ,aci

" acid catal et t lid
2;; al ggt 2 ﬁ@% uch 4’ ’bgarlo JT% u"gﬁi]%&elg%i? %%?emgduﬁ&sdsms& cz;’s
hydr ogén ctherameje hyadrialyen Jtsr @m del kridhsinlef wreist.daei chre BuidfaErredal kal i
catal ysts are potassiym ¥Q\%@ ,SfaﬁyMMme dro?gggyaﬂggi gg%hlhydrlde
yl

 The above-nentioned am he- ene oxi de adduct a group
: formed by YRGS KASHE igdofiFosy remajadupt @Epdly@alkgnerd oyl yiesit ioteai n)

resul ting {yomaddiddaa) oh M. nalt iilfed PO IO eRe gl aPHutThE HoRUP
-'resultlng from™ additiqQn of two or nore oxyal kyl ene groups |Is fornmed by one
or two or R 1y 11efed teo (e S986 &F &iderwierupt frgmess Upedmed by t wo

:'\or noe - OXMéﬁébﬂdﬂﬁwuyhO@mSamh&% two or nore oxyal kyl ene group speC|es may
- be in any addition _node, t he rando ock or . ternatlng
©aidi 1 on mode. | ERRERSEY RGPS AEpIhearPRY orRaPaaRL YRR ot e .
- oxyal kyl ersgidgraisp ({840 c eure. nnmpnanﬁmdwhbeesamﬁneokesmhae 130 they may be
the same QfoUfifeRent o TRAkLeRTHANS ¥ hNRAYYahkYLEDe QLRUR, Whi ch is not

hydrogen and nitrogen. BAmong the amine-alkylene oxide
15 adducts (B=-4), those having a polymerizable unsaturated
double bond are amine- alkylene ox1de adduct monomers which
are members of the nltrogen atom~conta1n1ng monomer hav1ng
_non amlde_bond {c}) to be mentloned later hereln-. Suitable
B e_as those_having no pOlymerizable'unsaturated double bend :
. 20 are compounds obtained by addition of'aneelkylene oxide(s)
~ to an amine. ' | S
_ Suited for use as the amine mentloned above are
”alkylamines_such as methylamine, ethylamine, _ '

‘ ethylenediamine, diethylenetriamine, trlethylenetetramlne,

25 propylanmine, butylamine, Z2-ethylbutylamine, octylamlne,

' .dimethYlamine;'dipropylamlne, dimethylethanolamine,
‘dibutylamine, trimethylamine, triethylamine,
' cyclobutylamlne, cyclohexylamlne and laurylamlne,

_ alkyleneamlnes such as allylamine; aromatlc amines such as

30 anlllne and dlphenylamlne, nitrogen compounds such as .

ammonia, urea, thlourea, and the like. These may be used
'Fsingly or‘tWO or more of them maylbe‘used‘1n¢comb1nat10n.
In the present invention, alkylamines are preferred among -
- others, and Cs~Cig alkylamines such as laurylamine are ﬁqre
“,35_ preferred. Such'eompounds form amine residues of the | |




" bound to the anine residue has a structure bound to a hydrogen atom a
. univalent netal atom a bivalent netal atom an amoni um group, an organic

~ammoni um group, a 35 hydrocarbon group containing 1 tog38:i66r2006at ons, an
18 Cctober 2006 45 oxohydrocarbon group, an am dohydrocarbon group, a -
car boxyl hydrocar bon group, or a sul fonyl (hydrocarbon) group containing O
to 30 carbon atons, for instance. In cgses where two or nore oxyal kyl ene
groups occur in one and the 5 sane nDIeéUIe their termnal structures may
be the sane or different. Anobng such term nal structures, structures

bound to aamygéogggygél%n@h@ehé(g(glggggbon group containing 1 to 30 carbon
atons are preferred and structures bound to a hydrogen atomor a

- hydrocar hon gr oud® cHHEtai b Rgtane texide 1addugton alikamend mxgates culcdr an
al kyl or aEBYbEH?l@ﬂi@UchuQé pFOS LN ST SF1 &L, - MQweéﬁwd by the
~above-nent i oned o | k eg frou (s) is ref er ab group mainly formed
~of. an - oxyanlf/ o%b’( 5 c%"‘éJeCE e 3R M u’?ﬁﬁ?]@”rlhh 3B when two
~or noré oxyneﬁedrfmﬁ 014115750 Sﬂfﬁl(ﬁﬁ?@ﬁm dile tgr?mgl@rrb ;,%eg Ih:I& Quetd ! ene
group acco relati,ye.to the er. of all the
oxyalkylen@8%§céé?01%%cu sﬁﬁ@nagmglﬁ?fepﬁﬁggnédﬁpﬁﬁﬁfa@EBﬁﬁFgefor "a
maj ority",oxPde mnmm@mancbfbumammmqeldqdm HeOWPRT e t he
proportio as re f ati to 100 nole %
o é%%fﬁgq seXRRessed b@e%%rggég ggongtfgb ¥§y% s

of all the ox ene groups is"prefera
| ess t han ot eai%tf{%éflamd?@mﬂneil&ty of t he group forned by the

oxyal kgl ene 25 gieURS KR0Sl ce%%%a%ede'}@ﬁ:% %%f %r'i]:%% ol e' S not

less-than 60 nole % still nore preferably not |ess %

 especi al | Y"PHeriEshapIRG Dedelk Jee%rtél@/qahhyslteneppéﬁﬂeﬁa@wOn@hel ess
than 90 nudneirdé meare@armttlrmaa__bmemr@entl reml@euelllﬁrgl gpeaexigde 30

adduets (Eaégalys eo%y%5$%ﬁl ca alysqberSultgg eteggdocatafysts are
' metal and semimetal halldes, which are Lewis acid catalysts,
15.'such as boron trlfluorlde, and mineral acids such as
hyd:ogen,chlorlde, hydrogen bromide and sulfuric ac1d.‘
. Suitable alkali catalysts are potassium hydroxide, sodium
'-hydrox1de and sodium hydride. ' ‘
| _ The above-mentioned amine- alkylene ox1de adduct (B—4)
20 '_hes a_group formed by one oxyalkylene group or a group
(polyalkylene glycol chain) resulting frem-addition of two
- . or-more70xyalleene groups - The group- resultlng from
l‘afﬁ ' o addition of two or more oxyalkylene groups is formed by oneA‘
h ~ “or two or more oxyalkylene group species and, when it 1s _
.253_'formed by two or more oxyalkylene groups, the two or more
oxyalkylene group species may be in any - addition mode, for
lexample in the random, block or alternating addition mode
.In cases where a plurallty of groups formed by the
oxyalkylene group{s) occur in one and the same molecule,.
3q they may be the same or dlfferent .
That terminus of the oxyalkylene group which is not
_ejbound to the amlne residue has a structure bound to a
 hydrogen atom, a univalent metal atom, a_blvalent‘metal
.'atom, an ammonium group, an organic ammoniﬁmegreupg a
"f35:-hydquarboh,greup'containing 1 to 30 earbon'atome, an




oxyal kyl ene group(s) is preferably.above 0 but not nor e than_300. Mor e

preferably, it is not less than 0.5, still nore preferably not | ess t han
1, especially preferably not |ess than 3, nost preferaf@gctosdr Joags than 5,
but nore 35 preferably not nore than 270, still nore preferably not 18

Cct ober 2006 46 nore than 250, especially preferably not nore than 220,
nost preferably not nore than 200. If tt})e average nol ar nunber of addition
of the oxyal kyl ene groups in the ami ne- ~al kyl ene oxi de adducts (B-4) are
out si de such range, the 5 cement admi xtures may possibly fail to fully

produce i t&xohydsbloRebn eiFo6s S 4N APAONTASoLherdd Uiy, OeI cement

conpositions_and the |ike. The above- ment1 oned average nol ar numnber of

“addi tion nBARRCY¥RERRIE? GHEPRI FeC¥Rr PRer bl EenkHEr asta ran )o)graiury | ene

group(s) isoguesting adeged3dOciibeRcitamd & Bdr tHes U, f@h”%ﬁs@)é the
ene oxi de adducts, (B-4),

oxyal kyl en 9L ou‘l% of am ne- _JL

average val uetcfore (e Mfar® Fﬁﬁa‘riﬂ]é‘? e tFELHBE A5 end Ctj}'eotfﬁ’(‘js)thi%

questi &n aslaies m@leﬁmhe,rmttlmm‘ tt‘alld'ﬁ:ﬁgﬂh salim%l’ﬁtuﬁe&ﬁtma\ﬁﬁ H@yd;ru@g%lranagt Q¥5) OIon
ni trogen e is tq. formthe amne ene oxi de
adduct s (%ﬁf) ef é \glél%erre#%hor% TR e S&Fk‘ﬁtélﬁ&%xﬁaé‘l&g %Fs( B- 4)

pr ef er abl ybCPiand atQNe‘c‘t Mdmraq-‘etqmlcetm drydmei gghtbof gratup Icmnmalmaa@ 300 but

o o Oher tham GDborTlSuRl SRl Al oredfiala | ! JHAAR0. Shill T

preferably not | ower than 20 500 nor e.pref erabl’y not hi her
30000, 'sti| kﬁ%ﬁ%er}or B A ¢ Aeidsicdon muro@@@ltamrlmerl fmréo

pref enabl yeamain " FIGRST 113 E000 1 SUiked 1M/ USe A%yhRs CorRapnd gev' ng’ no

J-polynerlzable uns ur at ed doubl e bond anmong "t he “abové- 25 mentf one
pol yal ky! éHeimie ré")e re al kyl enei ni ne honopol ymers and copol ymer s
obt ai ned - by poI Mr |gzra>h1porf,ommed blye thenwbbiviconah trapaar ox?ﬁlﬁ?@eﬁé two or

St one SR e Lk BTl o " ©
S - oxyethylene group (s) In this case, “mainly” means that -
_ 15 when two or more oxyalkylene group spec1es occur in the |
' monomer, the oxyethylene group accounts for a majorlty '
relative to the number of all the oxyalkylene groups
occurring. - . |
7 When the oxyethylene group accounts for “a majorlty”,
20 -in the above sense, of the abave oxyalkylene groups, the
‘proportion'thereof'as expressed in terms of mole % relative
to 100 mole %-of all the oxYalkylene'groups is oreferablY‘
.50 to 100 mole %. If it is less than 50 mole %, the.
‘ ~‘hydroph111c1ty of the group formed by the oxyalkylene
.257 groups may p0551bly decrease. More preferably,'lt is not :
 less than 60 mole 5, still more preferably not less than 70
mole %, espec1ally preferably not less than ‘80 mole %, most:
preferably not less than 90 mole %.
_ - As regards the above~mentloned amlne alkylene oxide
30 adducts (B~ 4}, the average molar number of addltlon of the ..
| -oxyalkylene group( ) is preferably above 0 but. not more -
fthan:300‘ More preferably, it is not less than 0. 5,'stlll
more‘preferably not less than 1,. espeCLally preferably not -
-~ less than 3, most preferably not less than 5, but more .
*‘r35:-preferably not more than 270, still more_preferably-notaf



30 ' butylenei m ne and 1, 1-di net hyl et hyl eneimine, etc. Mre preferably, it
i's polyal kyl enei nine polyners mainly formed of the ethyleneinine. In these
above al kyl enei mi ne . honopol yners and copol yners, whi cig betobsr 2008 '
pol yal kyl enei mi ne chain may have any of the straight chain 35 structure,
branched chain structure and three-di nmensionally 18 Cctober 2006 47
.crosslinked structure. Furthernore, ethylenediam ne, diethylenetriam ne,
triethylenetetram ne, tetraethyl enepentanm ne or the |ike may al so be used.
Such a pol yal kyl enei m ne generally has, within its 5 structure, an. active

hydrogen aereCcenkai PEDY @ép@@i&l@?lﬁ@ef@faﬁ@?oﬂgﬁrﬁo§§1Eﬁéﬁ'f@@o) group in
enei mne preferably has a

addition to a ,tertiar anmi no grou The_pol yal k
wei ght av@?ﬁ@epﬁﬁﬁgﬁ%Pﬁ Fgﬁ?rﬁfta ?ﬁ 10@ 0%@9 FOPEAPR Sh@bably 300 to
jSOiOOPk Ftnh@bqbrefpaéﬁEtﬁ@hyoﬁOQhéOoiQaDQ?leﬂQ éﬂ@@@@tﬂ@ the amine- o
ol ya e . se havi ri zabl e

. 5nsgtur;te%fhg%%ﬁé %oﬁggaggdﬁﬁg g% ?Fcﬁ*%r ?%@?r?%@g %ﬁh !HﬁFﬁde
pol yal K| eneianhesdnhaviings an@plgmnzhpl éauhs’acb quaIBjd wesdhcd artexanpl e,
t hose wh o) i t nt| ned 1

y IEQQ&@DOQ&% SEALOES D Iﬁgglzﬂ%? Pfe 200 uld %dﬁ%%%l ond with an

pol yal kyl enei m nes_having no pol e Unsat ur at
unsaturate@o%%ﬁ%bﬁh@n%aﬁ¢®gtbﬁ il#ﬁﬂl(ﬂhﬁ q?Qﬁﬁjmeaaa@mmd wivelrattke ami no or

imno grouoDir Satsk Py adkyi €Nl Mdess 1§&’ét§\¢el]1| e vd d?esséﬂﬁ t?,gove

unsat urated conpound are_ 20 unsaturated car box

(et h) acr yIP 2GR ERer (Rf dite LAY LEGHRRS TERYRI %)ndlfthl*%c,tdmnc asﬂ@‘led
Unsat woat eth eaebauyld Rk anhyds | HemEUty agd MBLNBG ML anhydr i de

O acry TR L ST e c@fér% s lascar huch as alkyl
(et h) acr yd ea sy v aclhueh e a:healrdq]lar gnm]:phmam an g yh gy 13pecar bon at ons,
oo TSR M1 D, 0 A 0 R BNR0 shok %
‘ o (active hydrogen atoms) on nitrogen atoms of the amine
: ;5 which is to form the amine-alkylene oxide adducts (B-4}.
The above-mentioned amine-alkylene oxide adducts (B~
4) preferably has a weight average molecular weight of not
| lower than 300 but not higher than SOOOO more preferably
. ,nqt'lower than 400, still more preferably not lower than
- 20. 500, but, more preferably not hlgher than 30000, still more
preferably not- hlgher than lOOOO further more preferably
- not higher than 5000. - - -
Sulted for use as the compound hav1ng no-
: polymerlzable unsaturated double bond among the above—
 25 mentloned polyalkylenelmlne(B 5) are alkylenelmlne
 homopolymers and copolymers obtalned by polymerlzatlon, in
the conventional manner,.of_one or two or more of ' '
alkyleneinines contalnlng 2 to 8 carbdnratoms, such as’
ethyleneimine, propylenelmlne, 1,2~ butylenelmlne, 2,3-
.30 ‘butyleneimine and 1,1-dimethylethyleneimine, etc. More
preferably, it is polyalkyleneimine polymers malnly formed
. of the ethylene1mlne In these above alkylenelmlne
'.homopolymers and copolymers, which forms ‘the _
polyalkylenelmlne chain may have any of the straight chaln
35 igtructure, branched cha;n structure and three- d;mensmonally




group containing 1 to 30 carbon atons; and epoxy conpounds 30 such as

. glycidyl (meth)acrylate and (nmeth)allyl glycidyl ether. These may be used
singly or two or nore of themmay be used in conblnatrgngdgbgqmos

above- nentioned pol yal kyl enei m ne-al kyl ene oxi de adduct (B-6) nmay be any
oxyal kyl ene group-containi ng 35 pol yal kyl enei mi ne but, when it has no

pol yneri zabl e 18 Oct ober 2006 48 unsat rated doubl e bond it is preferably
one resulting fromaddition of an alkflene oxi de(s) to t he ni t rogen
‘atom(s) -of the amino and/or imno group(s) of such a polyalkyl enei m ne

having no pphygerigabl & unsaj iy at %&h%eg:m gﬁﬁ%(%ag)%m%d above. Among

t he above pol%glkylenelnlne aIkerne 0 rent i oned above,
t hose havi®be R T S @ﬁﬁ%ﬁxﬁweﬂ%mnd are preferably one

obt ai ned bwetfaags l@léﬂ@lﬂﬁhﬁfr@(%r amnpl@a%gy am&%a%&& of the 10
e

enei m ne-al kyl ene oxi duct having no

above- nen;i ed p Iﬁg
pol yrer i zabt &W@%cﬁﬁf‘%ﬁ‘#%ma%néﬁtmla} dd-sconpound havi ng

a funcsi orm&rmm reaactao»tﬁvamwumgéh O3t Scorfthel Mg QEamaako el the
am no and/or |nlqg rou s to mhlcq an aIkyJene i.de I.s to be added have

15 an acti%e Ryt r‘f{os)(l | ST RMP AR 55 & & 5dEdivhg an
unsat ur at eduings o). i Bhe phéyabayéenentiiareprpdeyabkyl Raei g neightkyl ene

oxi de add ly I t t u bon re for
- exampl e, ﬁ?ﬁiawr%‘%&%%%& B o ha G G Rttt R A e et  ng
“the hydr ox%ﬂo R A @0, ofs lHé Poinga i katsini né 0l Kyl dffe 08%i.de adduct

havi ngono pol y Mekichableheunsalnaladrdulh SR o Onch3B5EH! SERkcat on

~W th an unsaturated conpound’such as a acr C acl
_(reth)acr ﬁ%ocsea&ﬁad”&igkﬁl PedivBRr iZR 15 qmaa%a dgibds P@P@oéﬁél ng met hod
~conpri si ngmampaatulwlatrnq a@smmg:rt@ao bsaft ta.hr@;meyeblixzbqn@@heemah&gl ene -
oxirde adduch AW 08,100, RILUIRE! 73R IS EALET doublLe bond Wil .
_ 'which can be obtalned by reacting the above-mentloned
__15 'polyalkyleneimines having notpolymerizable_unsaturated'
double ‘bond with an-unsaturated‘oompound'having'a
~ functional group reactive with thefamino or imino group of
. sald polyalkylene1m1nes - ,
Suited for use as the above unsaturated compound are
20 unsaturated carboxyllc acids such . as (meth)acryllc acid,.
- 'maleic acid, fumaric acid and citraconic acid; unsaturated
_-‘ carboxyllc acid anhydrides such as (meth)acryllc anhydrlde
'.;_and maleic anhydrlde, unsaturated carboxylic acid halides
_ such as (meth)acryllc chlorlde,_unsaturated carboxyllc acid -
25 esterS'euoh'as alkyl (meth)acrylates which have an alkyl =
"-.group containing 1 to 30 carbon atOms, maleic acid
mohoesters which have an. alkyl group containing 1 to 30
'carbon ‘atoms and: malelc acid diesters which have an alkyl -
‘ group contaln;ng 1 to 30_carbon atoms; and epoxy compounds
30 such as glycidyl (meth)acrylate and (meth)allyl glycidyl
‘ ether. These may be. used singly or two or more of them may
'-be used in combination. -
~ The ‘above-mentioned polyalkylenelmlne alkylene ox1de
. adduct (B-6) may be any oxyalkylene group containing
,’35‘gpolyalkylenelmlne but, when it has no polymerizable




an unsaturat ed conpound such as (neth)acrylic aci'd or a (neth)acrylic acid
al kyl ester, and the unsaturated group 30 introducing method conprising

~reacting the hydroxyl group(s) of the polyal kyl enei m ng-@lkydr-onge oxi de
adduct havi ng no pol ynerizabl e. unsaturated double bond wth an epoxy

conpound such as glycidyl (nmeth)acrylate or (neth),allyl glycidyl ether. 35
Sui tabl e exanpl e of the al kyl ene oxide ,to be added to 18 COctober 2006 49

t he above-nentioned pol yal kyl enei mi ne i'nclude, in.addition to those

-al kyl ene oxi des mentioned above, alkylene oxides containing 2 to 8 carbon

at oms, suchy, as (¥4 Ry m&gl@'hﬁd}e oxi dey 4.8t FanBihy lene 6 d®ing

tetranethylethylene oxl de but adi 'ene nonoxi de and octyl ene OXIde and,

further, %W?-)kféﬂkﬁlé’ébﬂﬁj@éi Sty an el PeriaiDetty ife NoHr@g <and
i hoxancet pubhens 2 doje ks i eporing, i) ot IBYLene oxide;
et ranet hy xi de, tetrahydr.ofuran etra an .and octyl ene oxi de; "
“and ar onatl?%ﬂéadg& Lde indaes Hav iy S Rk gmfafudﬁaﬂi Shyl et hyl ene
: oxlde.5Thaﬁﬁﬂﬂﬁylhﬁmusedn@nﬂﬂqneu dbswey more of them may be used in '
- conbi nati on. wn_bel svan e ngﬂg of %hen%gag ggngornula for
obt ai ning the 03W5’ nd ﬁhl Fa®  a Y5or e 4 SEEUPELES doubl e bond
anong 't he aa:ltb.\ca:srre(rﬁﬂﬁc)ne@ntp@qmj ladcereei mhtesalﬂewll@me apyiodeomadduebd e( B-6) ,
s the ! SARIAN-JAMARCYANL AL y%@v loBeli HeRe plyS

“synt hesi zed 1T om ethylénei m ne usi ng i ni t| a _
pol yet hy| eifdGtiimeg tdieh JIvere %, denadm;@tnd/sm Herner gdeEes B 2beaddition of

et hyl gge (Rﬁdﬁeidedﬂﬂbh%@e@xﬁﬁﬁﬁﬁkﬁ%ﬁﬂéﬂMlﬁHﬁérkyleB%db%&@@ ‘abenke) of the
pol yet hyl enei mi ne and the transésterification aCthﬁn Wit h rret hacrylic

- acid is YNy D&JPOI‘YFF@Fé%a?lz% Jesaradsck B¢ WhitBhalconpri ses
_synt hesi ziuig aaeinsatelly lcorgiotindge hatiienry datﬁmmg;l%'iza&t @th&@Er@&bdQvTeO add to

rghér?ﬁgﬂ ?éggflbe%rb u%%tlvghehxdgogggnag n& o9fttha£ gethxlenelnlne_
i imino groups to which an alkylene oxide is to be added have
15 an active hydrogen atom(s).

Avallable and sultable for 1ntroduc1ng an unsaturated
group{s) into the above-mentioned polyalkyleneimine-
alkylene oxide adduct haVing ho polymerizable unsaturated

' ' double bohd -are, for'example} the unsaturated group |
'*‘_,20 1ntroduc1ng method comprlslng subjectlng the hydroxyl
group(s)_of the polyalkyleneimine-— alkylene oxide adduct
. having no polyﬁerizable'unsaturated double bond to
' transesterification with an unsaturated compound sueh as a
'(meth)acrylic_adid or a {(meth)acrylic acid alkyl ester, the
25  unsaturated group introducing method compriSing amidating -
the amlno group of the polyalkylenelmlne alkylene ‘oxide
'adduct having no polymerlzable unsaturated double bond with
an unsaturated compound suchras_(meth)acryllc acid or a
(méth)acrylic acidfalkyl ester, and the-unsaturated group
30 dntroducing method comprising reacting the hydroxyl
group (s) of the‘polyalkyleneimine—alkylene oxide adduct
‘_hav1ng no polymerlzable unsaturated double bond w1th an
. EPOXYy compound such as glycidyl (meth)acrylate or.
(meth)allyl glycidyl ether. ' :
35 Sultable example of the alkylene ox1de to be added to




the resulting pol yet hyl enei m ne-et hyl ene oxi de adduct with gl yci dyl

net hacryl at e.

011~~Ux x FyN_NPiz1-0WUNN Uz-0o0 z- M %48l hetdbd 200 -
U0 d 0 QI - 20 Tii PIZhxp zO0 z-bv Z- P4. M"zw 41 . 7 4~ 41y

In the above reaction fornula, Re represents an- initiator,

ethylene oxide, -(EOt-Hindicates 5 that the group is a result of
addition of t ethyl ene oxide nolecul es 4% nitrogen atoms bearing active

hydrogen aton(s) 18 Cctober 2006 51 of the pol yethyl enei m ne,

represent s B! BBEYLLEnc26hdy 102 AYHOL LA, LAE cREM G2 107 T, (B2

t he pol ynerchal n conti nues
polyglkgleﬁélﬁbﬁé€8ﬂ$¥Yb¢H850§bﬁyalmthmeannabakalehEyDemdeoﬁﬁdwﬁts (B- 6)

have a

10

15 -

20

25

contalnlng 2 to 8 carbon atoms, such as trimethylethylene

oxide; tetramethylene oxide, tetramethylethylene oxide, -
‘butadiene monoxide and octylene oxide and, further,

aliphatic epoxides such as dipentaneethylene oxide and
‘dihexaneethylene oxide, alicyclic. epoxides such as

- trimethylene oxide, tetramethylene ox1de, tetrahydrofuran,
"tetrahydropyran and octylene oxlde, and aromatic epox1des
such as styrene oxide and 1,1- dlphenylethylene oxide.

These may be used 51ngly or two- or more of them may be used'

in comblnatlon
. Shown below,'as an example of the reaction formula

. for obtaining the compound which has a polymerizable

unsaturated deouble bond amonyg the above-mentioned

. polyalkylenelmlne —alkylene ox1de adducts (B-6), 1s the

reaction formula according to which polyethyleneimine is

. synthesized from ethyleneimine using an initiator, a

polyethyleneimine—ethylene oxide adduct is then produced by
addition of ethylene oxide to nitrogen atoms. bearing active
hydrogen atom(s) of the polyethylenelmlne and the

- transesterification reaction with methacryllc acid is

cerried out. There is also available the methbd which

'Zcomprlses ‘synthesizing polyethylenelmlne, then cau31ng

ethylene oxide to add to nitrogen atoms bearlng active

- glyeidyl methacrylate

18 Qctober 2006 50 z INIT N N1 O N2z ~zz-wNNNNN

E Nw

EO represents

and MAA
. a means that

lhydrogen atom (s ) of the polyethylenelmlne and then reactlng  _
the resulting polyethylenelmlne ethylene oxide adduct w1th



pol yal kyl enei mi ne chain. Preferably, such polyal kyl eneinine chainis
mainly formed of ethyleneimne. |In this case, "mainly" neans that when the
* pol yal kyl enei mine chain is nmade of two or nore to al kyl@nsisidr©post he

al kyl enei m ne in question accounts for a mpjority relative to the nolar
nunber of all the alkyleneimnes. In the present invention, when it is

et hyl enei mi ne that accounts.for a majorjity of the polyalkylenelnlne

chai n-form ng al kyl enei m nes, the 15 po (ycarboxyllc acid polymer is

provi ded with inproved hydrophilicity and thus can produce its functional
effects satisfactorily, so that the use of ethyleneinne as a

pol yal kyl enei m ne chain-form ng al kyleneimne in an extent sufficient to
produce the ‘above functlonal effects results 20 in |ts accounting for "a
majority" refer ed to above, hence that chain is naihly" f ormed

- thereof. V%;p eth enei mi ne accounts for "a majority", in .the above sense,
~.of the abovg- ment ijoned polyalkylenelnlne chai n-form ng al kyl enei m nes; the
. proportion g@ereogﬁas 25 expressed in'tefs of nole % per 100-nqﬁ % of al
the alkylepeininés is preferahly 50 {o ipo nole % If it is  Fess than 50

- mole % the ydrogﬁilicity of fhe.. Iy§5kylene|n1ne cha|n nay ssi bly
-decrease. ~RCBferably, itds 60 Ze—@)o nol e % % eferably
[100 nple“@b nmost

30 is 70 tolld@hﬁgi % espeC|éLIy préjerably is 80 to .
'preferably > 100 nol e % As regards the above- tion

polyalkylenéanlne(B- 5) or polﬁblkyléﬁelnlne aIkerne QXIde ggoucts (B-6),

. the averag& nunber of polynerﬁtatlomnof the al kyl enei gne |Q§35 each

" pol yal kyl eng mi ne chain is prefer sif for_gxanple 22 Qs t@ber 2006 52
“to 300. If is less than 2, . _egggqgtronsvof tgezgpoﬁﬁﬁﬂﬁgégnelnlne(B-S)

or pol yal kyjenei ni ne-al kyI ene ¢xi de” adducts (BHB) iray fully

- performed aRd, if it exgpeds ;gpo t he polyﬁerl t?ltg[?of t he
- pol yal kyl en&i m ne(B-5) @ o £
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o In the ‘above reactlon formula, R® represents an
'.: lnltlator, EO represents ethylene ox1de,_—(EO )= H lndlcates
" that the group is a result of addition of t. ethylene ox1de
molecules to nltrogen atoms bearlng actlve hydrogen atom( Yoo




5 pol yal kyl enei m ne- al kyl ene oxi de adducts (B-6) nmay possibly decrease.
_More preferably, it is 2 to 200, still nmore preferably 2 to 100, further
still nore preferably 2 to 75, especially preferably 3ig®ctdSer 2008t
preferably 3 to 50. In this case, the average nunber of polynerization of
10 di ethyfenetriam ne is regarded as 2 and the average nunber of
pol ynmeri zation of triethylenetetramn ne E regarded as 3. The :
above-nmenti oned pol yal kyl enei m ne-al kyl ene oxi de .adduct (B-6) has a group
or groups formed by one oxyal kyl ene group or a group or -groups resulting

from 15 addinl itoe pblyeengl oiata;oxyakkyl Re GLoYRSentlC AEAURGh 1 0r OUPS
‘resultlng_grgglad tion of tyw of pore oxyal kyl'ene. groups are .conposed of
one or two 257 %or e oxSERYT ene- gr ot TRPeEheBI R, fowenala Hasans etnposed

of two or mbeepoiyakkykchaéngeonpispesi €s, thReshiwe REnAREFe oxyal kyl ene .20
anple in_a random bl ock

- group speci es my, i ny addi tion node,. for ex;

or alternating ad%lP%i%gnoﬁ%&%?ngﬁo%%gegoghﬁ@}éyi%n%_ B¢ (By>bforoups for med
by the Bbovelyehkiydandintmyabkyytanegoriféshdacess ip-ene ek the sane :
mol ecul e, pEheYy]RBY : S .or different. 25 The above-nmentioned group
~formed by an gxia k?#gﬁ%?ﬁ%rgﬁ%tgj‘%?ﬁﬁgﬁ%§%%1f“b_ mai nl'y conposed of an
- _oxyet hyl enBOg¥BupYiFneinihat chase, isheaivkm fomnadys f aathyl &ee BVETage

nunber of addihioncole pxymh kyl grengLR péh%{' Lhe, pglyal kyl enei i ne-al kyl ene
oxi de adductl§£ig%}have 30 respectively the sane neani ngs as defi ned

"her ei nabov@® RIS t P B he- iRy | etk ele meidect (B-4). The

aboye-usent i bietlegrol yaiky) etted rd ey {Sasin e Dol yddwl el didigsal kyl,ene
_9%|de addqgé%&g69% eg&%% referab has. a wei gh avergge_no ecul ar melght
of 600 to 009, El"gl‘ﬁ? et‘f%rg}t;?f“ci%%dl o, Vol sihe nore 18
- COct ober 2006y 5hguimefrersabl ynl t5@0 pire s20,t000vehitibher whkaf @rably 2, 000 to
~ 10,000. Suitiesh SOdidiSk ah e R YGAr byl i ¢ acid pol yrrer, |
- polyalkyleneimine chain-forming alkyleneimines, the
15 'polygarboxylic acid polyme; is provided with iﬁproved
hydrophilicity and thus can produce-its functional effédts
satisfactorily, so that the use of étﬁylenéimine as a -
| polyalkyleneimine chain—forming alkyleneimine in an extent
g'sqfficient teo produce the above functional effects results
© 20 in its accountingrfor fa majority” so referred to above,
hence that_chain is “mainly” formed-therééf. '

* When ethyleneimine acéouﬁts for “alméjority”, in the
above'sense, of the above-mentioned polyalkyleneimine
chainéforming alkyleneiminés} the proﬁbrtibn thereof as-ﬁ .

2$‘Jexpressed‘in terms of mole %'pér 100 ﬁole;% of all the
~alkyleneimines is preferably S0 to 100 molé %;. If it is
less than 50 mole %, the,hydrophilicity df the.

, 'polyalkyleneimine chain may,possiblyrdecrease. More

- preferably, it is 60 to 100 mole %, still more preferébiy'.
30 1s 70 to 100 mole %, especially preferably is 80 to 100
- mole %, most preferably is 90 to 100 mole %. |
o As regards the above—méhtioned polyalkyleneimine (B~5)
':or polyélkyleneimine—alkylene éxide-adducts (B-6), thé -
- -average_number of polymerization of-the'alkyleneiminé in
35 ;each'polyalkyleneimine chain.is preferably, for example, 2



resulting fromcopolynerization using a nitrogen atom5 contai ni ng nononer
havi ng non-am de bond (D) are polynmers resulting from copol ynerization of
a nonomer conponent conprising, as essential constitugRiiorarpebyal kyl-ene
gl ycol unsaturated nononer (a), an unsaturated carboxylic acid nononmer (b)
and a nitrogen atom contai ning nononmer io having non-ani de bond (c).
Preferred enbodi nents are polynmers resulting from copol ynerization of a
monomer conmponent conprising, as esseh®ial constituents, 98-40% by nass
of a polyal kyl ene glycol unsaturated nmononer (a), 1- 50% by nmass of an

unsat urated car.boxyli ¢ _acid. nmonoper (h) and 1-50% b s of a nitrogen
aton}contéFhFﬂﬂjﬂnﬁgnéF 1RaVERG ggﬁpaa?d%gﬁoﬁﬁngéipn%nxﬁﬂgﬁ?olIomﬁng, t he
ni trogen aicinpaClontlain indg ne@IETEe o rhad Ing Noi-card idd deeiad kyd)enies oxdfderred to

aleo e RIBIE (0 g2 I0G ORITANGL IS o ) it
copol-yner i 3H,i mhwszqign@rmzebo@,emyatocﬁmmmt;mhya@mndi@\%dg oon- am de
more SPectRLYA T RAERR SIS SARE Shdied O e BeRE Y Orer s
are . out sidtsnarsa-eshetei peefangesyrenti dfed HBoYEBO, tABLlEePerting units
formed by hhed83A8Ch V@ MRROMBLS-tTRY: fiil11 &R A @duaR Aahaiy of yactisons
effectivel'y, hence'the effects _of the present invention_may passibly be no
more prod FEEECIG1 1o Predsrieblactoty éhoreMOS tTRE ehgEePddogortE 6s ot he
NDNONErs (s (s e3NEheC hvietalglee nimBeITe o fC@HIRRA e ibar Bf t he above
- polyegsboole sedinal e (D) ars Releen 90c, by ass s exprazeed b,
nass. | n foife pprlgeent z3% ionv et o e taydehet edractiber isomegersienayshd.used. i n
10, ot o 200014 BV R Bl Ao SIRUSIIRRL LORHTHRRTR LR 5udescr beo
. adduct (B—S) has a group or groups formed by one '
. oxYalkylene group or é group or groups resulting from
15 éddition of two or more oxyalkylene groups. The-gfoup or
- groups resulting from addition of two or more oxyalkylene.
B groupé are'composed‘of one or two or‘more'okyalkflene'group o
species and, When they are composed of two or more '
 oxyalkylene group~species,.the two or more oxyalleene
20 group species may be in any additioﬁ mode, for example in a
. random, block or alternating addition mode. In cases where
a plurality of-grdups formed by the aboveQmentidnéd
oy Oxyalleene.group(s)'occur in one and the same molecule,
 ‘they may be the same or different. - :
‘25: : The abOVé—mentioned,group formed by 'an oxyalkyléne
j.group(s) is preferébly one'méiﬂly composed of an
':oxyethylénelgrOUp(s). In thatlcasé, the térm_“mainly” and
the avefage;number of addition'bf‘oxyalkylene grdﬁps in the
polyalkyleneimine—alkylené oxide adduct (B-6) have '
30 respectiveiy'the same meanings as defined‘he:einabove
‘referring to. the amine-alkylene oxide adduct . (B-4).
' The above-mentioned polyalkyleneimine (B-5) and -
-pdlyalkyleneimine—élkylene oxide-éddﬁct (B—G} ééch‘
| preferably has a weight average molecular weight of 600 to
35 50,000, morerpréférably 1;OOO.toVSOIOOO,'stiil'more



. introduci ng net

nononers are used, it is preferred that the sumof the nononers (a), _(b)
and (c) account for the majority in the 5 nononer conponent. Anong fthe

ni trogen atom containing conpound having non-am de bongsotiBher 4008
- above-nenti oned nitrogen atom. contai ni ng nononer havi ng non-am de bond (c)

has a pol yneri zabl e unsaturat ed doubl e bond and preferably is an 10

am ne-dl kyl-ene oxi de adduct nononer, which is an unsaturated nononer
having a structure resulting from tunuﬁ%g of an oxyal kyl ene group(s) to an
am ne residue and nore preferably is an al kyl am ne al kyl ene oxi'de adduct

mononer hgserarLne,r eskdyeed o anosbkyLanine Tesloe dp Thegsbove

‘am ne- al kyl ene oxI adduct nonofrer sul bdiced
of introdu¢PnBP@. pol ymerizabl e unsaturated group into a conpound resulting

from addition ofgam & kyde X [ el;q ne |
(am ne- al k%/l ene oxi de addugﬁéﬁa%/gﬁtﬁg IB yrrerl zyr%ﬁe aocgjg Jnsat Urat ed doubl e
bond) .- Sui Fettbirgskren. wa%eﬂ%azetl@m%mlegmamromemrm ed group.

into the apbieadhkyy eiensiddenagdigtndh Cami GI0NSht N9F Sard hso Lpsatyr at ed

group introduc hod co rising esterifying or transesterifying the
Pyt oxyl - 2555 G DR o3 T O VI FEE AT RGh e @IRIETRII AXMBRNIRT et h)

?crylhl)c aco:cutnlmrlsm(gr;etie meﬂtmhcmo‘h@ti(wej@ss,era SptleyanlSyI@iéM
- (meth)acry t ted group,introducin t cqnprisi-ng
‘reacting t%@% drioxy grraaoétﬁo S %C?f“?%e 2 bt iR -t lﬁ%%‘g %@Gﬁcwth an
epoxy corrpmmﬁ IBO1gerR aini repdt & oL 1i0regeh ot @t-oom t scinasnaglonedy | -
(met h)l@cryﬂéa‘;ﬁ“%rn&{regﬂcpé ¥Rl g/cfc]l dyl r%tf*e‘?crr’eda'e&ﬁtﬂ?rme gnag%ur ated. group-

_ r|S|ng er| cation w Kényl'i'c acid halide
~cont ai ni nPBLYRYF 3 F B Iddmchtigifg Rt wee i t)are iofl oy Imagiiny de, or an 35
al kenyl  hajde ol Qb ﬁ@ltre nigg b4t CURL i#Fes, 1B &y 2006

55 SUCh a3 (neaﬂ?algélygyfyfene gilycol unsaturated monomer (a), 1-
o B 50% by mass of an unsaturated carboxyllc acid monomer (b)
15 and 1-50% by mass of a nitrogen atom~containing monomer
| having-non#amide bond (c). ' o

In the following, the nltrogen atom-containing
monomer having non-amide bond (c) is referred to also as
_“monomer (c)”. |

;29 '-., The abovenmentloned monomers which are to constitute
. the polycarboxyllc acid polymer resultlng from '
copolymerlzatlon using a nitrogen atom- contalnlng monOmer
ﬁ;j 3_dhaving'non—amide bond (D) each may comprise a 51ngle
q_ A fdspec1es ‘or a combination of two or more spec1es If the.
',d25r mass proportlons of one or more of these monomers are
| outSLde the respectlve ranges mentloned above, the "
. repeatlng units formed by the respectlve monomers may fail -
"‘to produce thelr functions effectively, hence the effects ‘
‘ of the present 1nventlon ‘may p0531b1y be no more produced
'30. to a satlsfactory extent The mass proportlons of the
' 'monomers (a), (bf and (c)'ln the monomer component to form
V'the above polycarboxyllc acid polymer (D) are percentages :
' by mass as expressed by taking the sum of the masses of the'
»IV. monomers (a {(b) and {(c) as 100% by mass. In the present
"pBSJ'1nventlon,.another or other monomers may’ be used in



Suited for use as the above unsaturated conpound for introducing an
unsaturated group(s) are unsaturated carboxylic acids such as o
(meth)acrylic acid, naleic acid, 5 fumaric acid and cit i kd;
unsat urated carboxylic acid anhydrides such as_(neth)égggﬁpggé%ﬁ§dride and
mal ei ¢ anhydri de; unsaturated carboxylic acid halides such as
(meth)acrylic chloride; unsaturated carboxylic acid esters such as al kyl
(et h)acryl ates which have an alkyl gr&®fp 10 containing 1 to 30 carbon
atons, maleic acid nonoesters which have an al kyl group containing 1 to 30

carbon ato .and mal ei,c acid diesters which have an al kyl grou
cont ai ni nggﬁd{‘gl-% %Oastt}b% %B%Yr%_;'m ?%%%@()}n%%%{ﬁvdsa%tfli%“%sb yci dyl
(et h) acryl ater drergiret hlal lopsegl whetyd setderancthekhese orygrbe used singly
or two or t be, use Lh.conmbination.. In particuylar,, the
- unsaturat e g%%‘%%s o%‘ieemtﬁél%'l kleynylrgc%]ﬁ%%%]ﬁ%ec:i sa-b?’%p:ek?'eabﬁ@“ a‘# &ﬁ%%t ur at ed
- group . corfteneners 4, ndrle avat bon aaoneyninofer pried emagio nd. tan 1ruridwet ur at ed
group. sCONnY & Hd\Ww od®y€ carbon atoms. The 20 methallyl and isoprenyl
(3-nmet hyl -3-butenyl) "groups are preferred to the allyl group. Further,
't he( met h) acryl oy¥fongr TSkt ogte tp radfom e t i rgh spaineed dwedng.

~ani ne- al kyleenmideadiicts) , MRNO 0PRSS i 1R IAQLrom
addition of qgne 25 oxyal kyl ene group or a groups(s) resulting from addition
of two or°HbrE oM 19 (BEHARIER PG YoPascRai n(s)). As for

the oxyal kyd lgne rgraaiil(es Jarasat Ui e praids Ie b drat g hermefabliyha ssare shal |
30 P T R P AT st BEET e Sverage molar
- nunber of addittirarredf rohemenx yalvkyle e grogiue inestuis imgoferonent i oned
T The avarasaniobts Sroada A chlel dEoR o P Bl sfihecabotihg, sl
exceeds 30T BECHEpRaYi dgbidn By kol ap@emedddients o@ddeheddpots 56
; monomer whose amine residue is an alkylamine reside.
- 15 The above amine—~alkylene oxide adduct monomer can
sulitably be produced by a méthod_of introducing a | |
polymerizablé unsaturated group into'a'cbmpound.resulting:
from addition of an alkylene oxide to the above-meﬁtionéd'
amine (amine-alkylene oxide adduct having no polymerizable =
20  unsaturated double bond). | _ |
Suited for use as'the.method of introducinq-an_
‘unsaturated grdup into'the'amine-alkylene éxide adduct are,
~among others, the unsaturated group.introducing'method )
- 7'Comprising-esterifying or transesterifying the hydroiyl .
25 group(s)_of-the aminefalkyiene-oxide,adductrwith
{meth)acfylicracid or a (meth)acrylic'acid alkyl ester such
as methylj(meth)acrylate,'the unsaturated group introducing
method‘comprising reacting the hydroxyl qroup(sijof the
. .amine-alkylene oxide adducf with an epoxy-compound"
'30-'containing.4_tb,10 carbonlatomé,'such as glycidyl ‘
(meth)acrylate‘o; (meth}éllyl glycidyl.ether,:and‘the
[unsaturated_gtoup-introduCing method cbmprising' o
etherification with én~alkenylic'acid‘halide cbntainihg 3
.. to 10 carbon-atoms; such as (meth)acryloyl chioride, or an
35 -alkenyl halidé,coﬁpound containing 3 to 10 carbon~atoms;



may possi bly decrease. More preferably, it is not less than 0.5, stil

nore preferably not |ess than 1, especially preferably not |ess than 3,

- most preferably not less than 5. On the other hand, it1gd§u8Rd&0opEef erably
not nore than 270, 5 still nore preferably not nore than 250, especially
preferably not nore than 220, nost preferably not nore than 200 If the
aver age nol ar nunber of addition of the _oxyal kyl ene group(s) in the

am ne- al kyl ene oxi de adduct nonomner i s°dut si de” such range, the resulting
pol ycarboxylic 10 acid polynmer (D) may possibly fail to produce its effects

of i nprovi Qﬂchhﬁsflfdégia Xli’g CEf®PL;gaMposi tions. The average nolar number
of addition as referre %ove nmeans the nmean val ue for nunbers of nol es

of the oxyal kyl ebeltedofpr sysaceedthe sheWenvheatkrahed geonpofindniarby t he
15 oxyalkykﬁeﬁoaaeyﬁésan'ﬂnégguﬁgtaa Q#BMF?Q? 9§bdﬁn§9 HEL e the mean

val ue for nunbers_of "noles of the oxy ene_ grou to each nole
of hydr ogeR2EPOH¥EL I GcRF¥es ﬁ?ﬂ?o@én‘@?% ?C§M1#ﬁeaﬁi r ogeheheoasidf the

am ne Wi chuhsrie £@£a1aﬂ@ et pgcahky! gpedpxi1f8a fapHELq "RALHBLy 120 As the
wei ght ave bove- nentjoned_ am ne-al kyl ene

ra noJ ecul ar wei ght ofth
B ARt M S O AR R SRR LS e
. ani ne- al kyheihedokiee m@ﬂmtmrahaal@grb@priynﬁéiﬁaPh31@@§a%Méﬁl@ﬁ double
bond.” Th - ene, oxi de
o be e RO AR One Y e AL R R AT R P s et
bi ndi ng. OTS@mhoaya&k&?bnémgwmmmmsylatasawbntyhydvecamjaikmﬂ gtéupray have or
h . .
Corni o, 16 lﬁ%ﬁgnﬁrt&aﬁéebé¥ﬁg% %ﬁ%ﬁ%ﬁ aﬁg}éggzglc a‘%@ﬂg?gre3|due

- .combi nation of tfwo or nore bﬁeCIGS
~enti oned ‘Whbve e san 2ok P rfgo%t%-’el?-h@fﬁ ulf et%u%(h Gdzromra ey ve

hydrogen at@mHs)eis (@8 dfﬂgngngWKm&@-ﬁwﬁé0§ﬂ|a£%§mu&£au f a polyhydric
-al cohol-- but is noHH?artlcdiangérllnlted to groups forned upon reaction
with the gARRAR thot? 2P 1o te 2K ERNE SHRUEAT W added to

the hydroxyd dB/dtyabefmeXi)tacrylate and (meth)allyl glycidyl ether.

- 15 ¢ 'These may be used singly or two or- more of them may. be used
_ln combination. In partlcular,,the unsaturated group of
the alkenyl'compbund is preferably an unsaturated group

. containing 4 or‘more.éarbon'atoms,.more preferably an
- . unsaturated-group_containing 5 or more carbon.atoms. The .
.20 methallyl énd'isoprenyl (3—methy1—3~butényl) groups.are
preferred to the allyl group. Furthér, the (meth)acryloyl
B group is ‘also preferred; o N
The .above-mentioned amlne alkylene oxide adduct.
e monomer has a group(s) resultlng from addltlon of one
_ -25 'oxyalkylene group or a groups(s) resultlng from addition of
|  two or more oxyalkylene. groups (polyalkylene.leCOl |
'-chalh(s)) . As for the oxyalkylene group(s) and the
'preferred forms thereof, the same shall apply as. descrlbed
o herelnabove referrlng to the amine-alkylene oxide adduct
"30”-hav1ng 1o polymerlzable unsaturated double bohd.
' ' The average molar number of addltlon of the
B oxyalkylene group (s) ;n,the above~ment1oned~am1ne~alkylene '
;_Qx1de adduct. is preferably above 0 but not more than 300.
o ' If the average molar number of addition of the oxyalkylene
. 35 'group(s}'excged5'300,‘the polymerizability of the monomer



57 -group(s) of the polyhydric al cohol, the same ones as those nentioned
her ei nabove nay be nentioned. Anong the pol yhydric al cohol - alkylene oxi de
~adducts (F) above-nentioned, those having a polynerizagl §.4d04bies S bond
are preferably such pol yhydric al cohol -al kyl ene oxi de adduct nononers (d)
as nentioned later herein. In the adduct having no pol ynerizable

unsat urated bond, the above- nentioned pol yhydric al cohol is not
particularly restricted but may be any®€onmpound having, on an average,
~three or 10 nore hydroxyl groups in each nolecule. Included in a preferred

.enbodi nment whose pol dric resjdue is constituted
of three ePeHéﬁﬁgngﬁg $§CES?BS ﬁ%% Aride e%%%f%Xyb%nls?ﬁé mfber of
“hydr oxyl gitbapsloef, thélhbomerpobyhﬁdrablylﬁoalerelthanpmefeéﬁbtyanpp | ess

th 3 d t 300

- than 3 andacgtesgl voet, OB pbian el . e tess than n the o
fully perf@ﬁnﬁheaﬁﬁherfhﬁndextéeds 800¢ pheferabbslngtomoreonhantETWﬁy

possi bly | 8¢t eaSRordbELe PLLLET POhYE ﬁ)réstﬂ gpleé%?é{gfglf' still nmore

preferably not |ess pecl a pre era es’s Yhan 6.. It is
more  pref BF&bEy2RbY %%?em@ﬁ%nthﬁﬂ 2%9rImoﬁﬁrﬁrpf@f@bhhl?Ohomorﬂnt@amhan

50, especiabby mﬁf&feabixbér'we Y1t M ot &4 fidn Use @R the
above- nentlonef dric ,25 alcohol are polﬁgly0|dol gl ycerin,
ol yal yoer PRYSTEPPorde TG Rhnkh The ey of bESbaRe ot & Sia@ieat 11 of

eryt hrit ol popenémerytdutdide sliglentaesy} hthé oi:es@pifmg %oly@@ﬂm}tm

The | PR, HYES SO ERFTIN LB AN il e B reaite i fiRe

"'saccharlde@fs%mﬂrQﬁn@ﬂLﬁhﬁﬁiluidlmyosﬁ cem&mtsegmpmmktmpnsorbmse gulose

tal ose, tagat P AGHASer & 4 1915619 f’}%éé 05§ a %eans

saccharldes such as arabl nose, ribu o ose i 05e and
|'yxose: tcHtDIEAREHAG e JuEbers tchﬁ é@%]ees 5t e‘L?hyEt mmaﬂslerm eryt hr ose;

: ‘other sacchadurses %Mﬁﬂxﬁ&n.each mole of the group formed by the
- 1B oxyalkylene group(s) in the amine-alkylene oxide adduct, or
' the mean valuerfor_numbers of moles of the oxyalkylene - |
group(s) added to each mole Of'hydrogenratoms (active
'hydrcgén atoms} on the nitrogen atoms of the amine which is
. to form the amine- -alkylene oxide adduct monomer.
. 200 . As the weight average molecular welght of the above—
' "mentloned_amlne alkylene oxide adduct monomer, the same can
- be applied as. described for the amine-alkylene oxide adduét
hav1ng no polymerizable unsaturated double bond o
o ' The above-mentioned polyhydric alcohol alkylene ox1de
' 25:'adduct (F) may be ~any of those compounds which have a
B Vstructure resulting from blndlng of an oxyalkylene group {s)
to a polvhydric alcohol.- It . may have or may not have a
polymerlzable double bond and these may be used ln |
,comblnatlon of two or more spec1es
30 " The polyhydrlc alcochol residue mentioned above means
a group hav1ng a structure such that an actlve hydrogen
‘atom({s) 1s(are)'removed from a hydroxyl group(s) of ‘a
:‘polyhydrlc alcohol but is not particularly llmlted-tq ‘
o groups formed upon reaction With'the'polyhydric alcohol.
A;35 _A5 for'thelalkylehe.dxidé(s) toﬁbe'added to the hYdroxYl.




18 Cctober 2006 58 rhammose, cell obiose, naltose, isomaltose, trehal ose,
sucrose, raffinose, gentianose .and nel ezitose; sugar alcohols and sugar
~acids derived fromthese (saccharide: glucose; sugar ajgebeber fijgaci tol ;
sugar acid: gluconic 5 acid); and the like. Furthernore, partially
etherified or partially esterified derivatives of the conpounds
specifically nentioned above are al so %HItabIe These may be used singly
or two or nore of them may be used. Andrig them in the present invention,
sorbitol and polyglycerin 10 are nore suitable. The pol yhydric al cohol

residue ofgtdg POl WY dHE pl RORoH 1 &1 KYESRST Oxusi@ SHICInd £) ad Sc{gdred from

a such conpound As the unsaturated conpound, the sane ones as  those

nentloned3%&%%&?%%91Qﬂ¥QkﬁﬁPQ¥Quﬂ%NcﬁetWﬁPEﬁo%ﬁﬁe of 15 them can be used.
Suitable as the pm@mgcam@@dy@ﬁpmd: ROl SRS 1 ¥ £514) td 0 o M adduct s

o de’ adaull ST S p AT ST aLI 4 MO U OB IR | on of a
- NDNONMEB cmmM@ﬁe 20 eciamat 1S4 mg;crasp@b}ﬂwmmi a:nftstoltmnﬁsl.eraa patyad kyl-ene
glycol unsaf I e nQner Mnsat u dc rboxyllc acid nononer (b)
: cﬁ'“%r m?“ ok df(all kyﬁ ene Ciajia AL %Ih

~and the p51 e Al cohol OXI et “Honotrer F “In a
preferred aeimm revting e polipmeriadle sires polyahsd dimai,ndmd:)y-lbove—
copol yneri . ] oQ Si gﬁg t

consti tuerzltt?és?r}“g‘og1 %%ggh%%l(r\%grsgg of tlh po yallﬁ%telﬁc}lg ol J'leﬁgnsat ur eﬂ ed
mononer - ( it mEw @%@%Ybyﬁowr& hayel s dturadt @d’et}%ﬁ%xwl'}r@%tc?lrd nmonomner

~(b) ang 1ﬂ&é@%&bx@&s@rr@hptshe_rp@axdw%l%&h@h%n@hlﬁﬂl«a@ﬂ@n gxi de adduct-
mononer . 30 I the fo t he pgﬁéﬁﬁﬁg&f alcoho - Iene oxi.de adduct .
Bived

~‘hononer r @Ideref“g?%tvl\n&}‘%glltsé‘r% a whape Rod se-SréntG
rmnorrers misu@lmeaﬁe conkerimutiel ofoltard eXydnich tag dlam@lWaﬁtﬁiw ting from
Copolyner %Eb%gn and oxygen. :
The number of hydroxyl groups of the above polyhydric
15  alcohol is preferably not less than 3 and preferably not
',:more than 300. If it is less than 3, the function of the
- polyhydric alcohel-alkylene oxide adduct (F) may not be
- fully performed'and, if it exceéds,BOO, the viscosity of
o concrete may possibly increase. MOreupreférably, it ié not
20 less than 4, still more-préferably not less than 5, '
B . especially preferably not less than 6. It is more
"',preférably not more than 100, still more preferably not
" more than 50, especially preferably not more than 25.
7 i Suited for use as the above-mentioned polyhydrlc
"25 ;alcohol are polyglyc1dol glycerin, polyglycerln,
' trlmethylolethane, trlmethylolpropane, 1,3,5- pentatr101
f;erythrltol pentaerythritol, dlpentaerythrltol, sorbltol
_sorbltan, ‘sorbitol- glycerln Condensates, adonitol, arabltol,
_ ;-'xylltol, mannitol and the like. Also suited for use are |
30-'sacchar1des, for example hexose. saccharides such as glucose,
fructose, mannose, 1ndose, sorxbose, gulose, talose,- :
. tagatose, galactose, allose, p51cose and altrose, pentose-"
' sacchar1des such as arablnose, rlbulose, ribose, xylose,_:-
jxylulose and lyxose; tetrose saccharldes‘such as. threose,
;3u35_:erythrulose and erythrose, other saccharldes such as




35 using the polyhydric alcohol -al kyl ene oxi de adduct nononer 18 Cct ober
2006 59 (E), each may conprise one single species or a conbination of two
or nore species. |If one or nore of the nass proportionﬁ%ﬁf Bha%ﬁ@nononers '
are outside the above- nentioned ranges, the repeating U F@ d by the
5 respective nononers may fail to effectively produce their functions,
hence the effects of the present invent% gn may possibly be not produced to
a satisfactory extent. The mass proporiions of the nononers (a), (b) and
(d) in the nononmer conponent to formthe polycarboxylic acid polynmer 10
(E) and perhemhages bylmabsoeépraasedsEy h@%hBthae semeph1okhe masses of

. the nnnonerﬁ % %é b%ﬁg %ﬁ %0 0% by nmass. t he present invention,
~anot her ot he homer8Onky ggn 6@885Fna&&d@?ﬂSﬁlFQS?heséEéVe nentloned
nnnoners, aicoueésrahédstgaerabEdEIﬁerhﬂe@aresmmhﬁégesWQBc@HQEE@é or 15

ot her nono e [ef rre hat the sum.of _the nononers (a),
(b) and (d?gg§8g%ntg§§9r %iC%§?§r|9§ucﬁ heSHSﬁBnﬁFléonﬁoHEﬂPlcThe

above- fent ReR@H; pahghlide i tike cotbirehdyhene, opdrle akbdusthamnores dxd) is an

unsat ur at ega FROSITEY @aﬁféf'gffecgod&;vg%%g fsg%ﬁ NdofngmhaLndi ng of an

- oxyal kyl ene group(s to residue © As the method of
produci ng FRECHBT GRYEY i Renl terrt - %@QV?eﬁéeoald@ a@dueblennnmnamaﬁﬂm; t here

may be menbéonesd §Dig gyaﬂplewo(é& hBe B?tQHQmCQ 'ngeant&&ﬁ%g nga
conpound oﬂ%alned by 25 addition of an al kyl ene o info a paol yhydric
al cohol , q 23 t erﬁﬁ?ﬁﬁprxﬁﬁﬁ¢%?h%nsu%?%%%?%b Pekggleerin nol e of

-_egCia@ tareumhﬁécﬁurﬁﬁﬂmeon to each nole of an unsaturated al cohol or an
fydroxyl groaps T 50 RSt dRA T o TUEHF 137 ddth O HTE al kyl ene
~ oxi de(s).,alaohalheldhohenarettiate’ (aﬂgductthe Ensid Ufcadreiet OF 819 a i glkgrpduction s
. P;:Lg;ngﬁfgﬁ%ﬁgkpd EOEhgxﬁHBE%ur%%e%h%om%%%h%q %%%p%a%kn n%%t%rlfylng or
L thdse mentioned above can be used singly or two or more of
-_15' them can be used.
Sultable as the polycarboxyllc a01d polymer resultlng
from copolymerlzatlon using the above-mentioned polyhydric
‘alcohol alkylene oxide adduct monomer (E) are polymers
. resolting from copolymerization of a monomer component
20 ‘oomprising, as essential cohstituenté;.a polyalkylene
glycol unsatﬁratedlmonomer {a), an unsaturated carboxylic
acid monomer (b) and the polyhydric alcohol- alkylene'oxider
~adduct monomer (d). In a preferred embodlment, the polymer .
(E) is a polymer obtained by copolymer121ng a monomer ' 1
' 25° component comprising, as essential constltuents, 98 to 40%
by mass of the polyalkylene'glycol unSatﬁrated monomer (alp
1 to 50% by mass of the unsaturated carboxyllc acid monomer
{(b) and 1 to 50% by mass of the polyhydrlc alcohol alkylene
. oxide adduct monomer ' : : . . ‘ ‘
30 - In the. follow1ng, the polyhydrlc alcohol alkylene
_ oxide adduct monomer {d) -is- referred,to also as “monomer_:
(d) ll } C .

W

The above- mentloned monomers, ‘which are to form the
N polycarboxyllc ac1d polymer resultlng from copolymerlzatlon',
35 usrng the polyhydrlc alcohol alkylene oxrde adduct monomer.



hydr oxyl group(s) of the conpound resulting fromaddition 35 of an al kyl ene
oxi de(s) to a polyhydric alcohol with an 18 Cctober 2006 60 unsaturated

~conpound such as (nmeth)acrylic acid or a (nmeth)acrylic id atﬁéh ester
such -as nethyl (nmeth)acrylate for unsaturated. group i tﬂB%rt t he
met hod conprising reacting the hydroxyl group(s) of the .5 conpound
resulting fromaddition of an al kyl ene oxide(s) to a polyhydric al cohol
with an epoxy conpound containing 2 to °% carbon atoms, such as glycidyl
(meth)acrylate or (neth)allyl glycidyl ether, for unsaturated group

i ntroducti Olz sf-he et had M isBign er|f png with an 1,10 al kenyl
“hal i de conﬂginlﬁg 2 tg? o P%ggeatéhsgl% ci &PCEmSt Mfal? OO %ﬁ&@ for
unsaturatedﬁbF@@pOWnﬂPééuépﬁéﬁes SuIfednéoorumerasofhEhebmaesunsaturated

conpound feeopb@t&QQQCb@gtﬁesen&aheﬁékedagf0%%&§hd%r%h%”%%t“rated

car boxylic_aclds sgc acr , mal e ¢ acid, ~T5funaric acid
and citracBRRELRBE réﬁ@ﬁ?ur&bédréﬁﬁﬁo%ﬁg'dnlééléoamﬁﬁdbwdehesuch as

(”Eth)anryhbepaﬁhidélﬁ@n@ﬁdrﬁahﬁgcfaimhigrEQ%ectn%@§§rg Sgugﬁltﬁé¥£'c acid

hal i des SUG {(1 Q%acrytg |_oride; .unsaturated carbox c aci'd esters
such as al kyl* ?ﬁ% fiy acryfFat LRchavat aﬁh§|Ryesgﬂéuénzenééﬂpamayng 1to

| 30 farbon aboﬁsblyabelnoacpdodnoeesterslsuhngﬁabaggya?x@gK§L gﬁgﬁp
cont ai ni ng o a mal ei c,a es ich have an
“al kyl groumg{g §9 %?#IP&? Sggghc %%ﬁmﬁfﬁmﬁa? pBQé ighpbﬁnﬁlgesuch as
- glycidyl (ﬁ@ﬂﬁ?%%r?¢@@@n®mﬂ torefbiml thé gbygcdybogymEC a2dd ThesgmaRy be
. used siggl rat y i ha
,ﬂPartlcuIar¥EP 3 @p%e %%§g§u€%1% e%%%% Q§rg§§g I%gny? t%ﬁpt%ﬁd§umaﬂf
unsat ur at EHK%FW%I‘R%I ‘Fﬁ%g*“‘?mmelr%séaihahbh gadbéd) aeont00% pyehesabl e,
- more pref elabtlye atre su1SAL 110d 1965 G OUPh SO A @fncgtl"%'é’# rgg% tépgrl?%éck% bon
u

.atons. 30 And neth(é ro nd |soprenyl(3 met enyl roup are
pref er abl ¥ att yit %’?%&j%‘ ng afPF'er e %%tm%%qiwwmewoﬁl s also
preferabledescrlbed later hereln In cases where such another or :
15 other monomers are used, it is preferred that the sum of
' the monomers (a), (b) and (d) account forvthe majority;in
the monomer component. ) '
| The above—mentloned polyhydrlc alcohol- alkylene ox1de
'_'adduct monomer (d) is an unsaturated monomer hav1ng a
20 _structure resultlng from binding of an- oxyalkylene group (s)
o re51due of a polyhydric alcohol. As the method of
_ : produc1ng the polyhydrlc alcohol- alkylene oxide adduct
"t;ﬁ__ : _ Tonomer {dy, there may be mentloned, for example, (1) the .
' . method comprlslng lntroduCLng a compound obtained by _
25 addltlon of an alkylene oxide(s) into a polyhydrlc alcohol,
B and- (2} the method comprlslng subjectlng not less than l-
.mole of glycidol to addition reaction to each mole of an
unsaturated alcohol or an unsaturated alcoholnpolyalkylene
'glycol adduct to generate two or more hydroxyl groups in
30 each molecule, followed by addltlon of an alkylene ox1de( ) .
~ In the above method {1), the unsaturated group '
1ntroductlon is preferably effected, fox example, by the'
-method comprlslng esterifying or transesterlfylng the
j,hydroxyl group(s) of the compound resultlng from addition:
'*35"of an alkylene ox1de(s) to a polyhydric alcohol with.an -



T

- the conmpound whose pol yhydric al cohol residue is constlt

ore than’ TBroR PR REP LR s Rrer Erfot e

The above- nenti oned polyhydric al cohol is not particularly restricted but
may be any of those conpounds . 35 which have, on an average three or nore

hydroxyl groups in 18 Cctober 2006 61 each nol ecul e. formis
$§ﬁ§3$8?hree

el ements, nanely carbon, hydrogen and oxygen.. The above pol yhydric

al cohol preferably has three or 5 nor e, ydroxyl groups but not nore than
300 hydroxyl groups. |If the nunmber of Such hydroxyl groups is |less than 3,
the polyhydric al cohol -al kyl ene oxide adduct monomer (d) nmay fail to

performi tan%umeta@ea t:@m@oﬁﬁal sfi8t QY ( ﬁé‘tﬁ”tacr:;(z icl hegce ¢dg 300, the
pol yneri za yl ene oxi e adduct nonomner

10 al cohol -
(d): may po? %%iacag tEa %gkﬁinﬁéFgégg§géhaﬁy@ﬁ&%yﬂ groups. is nore

pref er abl y {neth} essylhas ﬁorsthbhtﬁﬁé@eaf E@ﬁ@thtBQEuEE§§n,tE§Q 5, nost
E is nore preferably not

VHHBFEltﬁaﬁuBés St theeferabl y
not nor%e thampoRtd Sestkdiferfuse aédihﬁoﬁobyhadramkgl@ﬁ@obxﬁdé s) to

|l ygl yci dg t{jmeth
DL et ot o PoRAERELE: BOLLAL iELh Tan ELERVARLESR Erpatying 2 o

| dlpentaeryﬁhﬁﬁ¥%@n %%@%$I0$UC&0¢®|gthldSbrbmebh}gtypbat@ eondensat es,

adoni t ol , ahaghyédlyyy¢1§@&dylr@uﬁgﬁolfgpduﬁg tufg@e%A%fgd§UIted for use

are saccharld d for exanpl’e hexose saccharides suc ucose, fructose,
nmennose, |?1’€|5§% ueshi Py 0T gitoseethed ORUPE g psetheosi fning toke, | ose,

 psi cos® anﬂlmmybaealmt@aetasm GhRrd des 5 SEeh@s AF @R NOSgan ribul ose,
;i bose, bﬁg %ﬂ and xose tetrose: sacchari des such as threose,

.,'erythrulos
‘mal t ose, |S@Iﬂ£&dd§ﬁe: usreemad d:skea AureSm s S rafdd s o @t ichose and

el ezit OSelntsﬂ*tg:ﬂfcﬁlgf:%O|Lﬁxsaa'tq1raséJe%?rgr%cddes dea{rle/elgnsfa’tounrla[thedse (sacchari de:

- glucose; sugar:

r SHERAHAT e STRPPR L RERRHsEei oreel | obi ose,

-carboxylic acids such as (meth)acryllcrac1d, maleic acid,
© .15 'tumarlc acid and citraconic acid; unsaturated carboxylic
acid anhydrides such as (meth)acryllc anhydride and maleic
'anhydrlde, unsaturated carboxyllc acid halides such as .
(meth)acryllc chloride; unsaturated carboxyllc_aCLd esters
~such as alkyl (meth)acrylates which have an alkyl ‘group
20 containing 1 to 30 carbon atoms, maleic acid monocesters
which have an alkyl group contalnlng 1 to 30 carbon atoms”
. and maleic ac1d diesters whlch have an alkyl group
_ containing 1 to 30 carbon atoms; and epoxy compounds such
. -:_as glycidyl . (meth)acrylate and (meth)allyl glyc1dyl ether;'
.25 These may be used srngly or” two Or more of them may be used
in comblnatlon Partlcularly, as the unsaturated group( s)
of.alkenyl compounds, an unsaturated group contalnlng not
less than 4 carbon atoms is preferable, more preferably an -
| runsaturated group contalnlng not - less than. 5 carbon atoms.
.30 And methallyl group and 1soprenyl(3~methyl 3- butenyl) group,
are preferable to allyl group. Furthermore, (meth)acrylo&i
group 1s also preferable ‘ :
The above~mentloned polyhydrlc alcohol is not
R partlcularly restricted but may be any of those compounde
'35  ‘which have;_on‘an'average, threefor_more hydroxyl groups in



al cohol : glucitol, sugar aci d: gl uconic acid), and the Iike. Fur t her nor e,
partially etherified or partially esterified derivatives of the conpounds

' specifically nentioned above 35 are also suitable. The ed singly
or two or nore 18 Cctober 2006 62 of them may be used%%ﬁg%%xg%ﬁHé in the

present invention, sorbitol and polyglycerin are nore SU|tabIe The

pol yhydri c alcohol resi due of the polyhydric alcohol-alkyl ene oxi de adduct
mononer . (d) is formed from 5 such a conpound. As -the unsaturated conpound,
t he sane ones as those nentioned above can be used singly or two or nore

or tﬂer1camdmmlﬁﬁm%cuuﬁ thslpgéb@ﬂra@nfbeﬂe@sggﬁggﬁgﬂgs%ngZ%%o%ényl

al cono e a al.cCono .

(3- net hyl( Q&a%‘éfﬁﬂ o|a)lC°§°&eFﬁ§|lHEeb&Feﬁ°115tzth%sﬁiylofsisaﬁsneéements,

- 2-met hyl - 2 vautedry- lcaeboen?- r:guln;at;ea- ahdt eiylyedl. and the like are suited for
oyl adduct . caisonndeBhESTahvacle, EFaB ﬁa%%‘ EhaPhar as pbRS St G ane

gl ycol. adduct, conpounds
gl ycol %haﬂ@rﬁshadMQHYﬂogsoups bnsanutamedeathahoBsOcagdbexysegroﬁbg

above- nent irgn r h e iLd dduct. nongne d) has a
‘group(s) rgguﬁgﬁﬁg %%12% ?P?gn8§d?55¥h g%?%ﬁ ﬁgnﬁeaFo%B Brga gpéup(s)
resul ting PPéHPZGréGdPﬂF@hoéfa%hﬁlénen@Kéd@xyaﬂuytemengmenp$d(pmhyalkylene

- glycol chairafs)}e g@ewmumg)fﬁﬁésiéhggtsr9%99%%&9{%% eﬁ%_@n‘ef i
- oxyal-kyl ene grogg eag\B IS constltuted of nor e oxyal Kyl ene
group specit&s®® St weCor thereod B&?ﬁ%%?bé%étgr6§pt§©eﬁ®b3hﬁﬁél¢nvolved

the twom or albeRo25abkyRbky| €0£1Qr QUPLEPERORSNERY (8F hiyapysoipipe addition

ﬁnodes |nck#g&gg ghe 8 ndoyu%)ﬁalocgij alﬁ$rn%%anagsnd other addi t1 on nodes.

I'n cases where-a° plur tHE B Ak W% gr oup(s)

~menti oned pbeferactyrnon lene tdrcy) estihbymony beefdealSBenOF Lbiierent

30 The aboﬂﬁaﬁﬁgt'ﬂggg ﬁfgﬁgriﬁiyegopylggsoéxalkgleq&h the other hand,,

-1t is more preferably not more than 100 still more
15 _preferably not more than 50, most preferably not more than
25. _ ' _ '
. Suited for use as the polyhydric alcohol  are
E polyglycidoi; glycerin, polyglycerih, trimethyloiethane,
‘.trimethylolpropano, l,3,5—pentatriol{-erythritol, -
20 . pentaerythritol, dipentaerythritol, sorbitol, sorbitan,

o sorbitoluglycerin_condensates,.adonitol;'srabitol,,Xylitoi,
mannitol and the like. Also suited for'use are saccharides,

- for example hexose saccharldes such as glucose, fructose, :
mannose, 1ndose, sorbose, gulose, talose, tagatose,

25 galactose, allose, psicose and altrose; pentose saccharldes'
such as arabinose, rlbulose, rlbose, xylose, xylulose and
lyxose, tetrose saccharldes such as threose, erythrulose
‘and erythrose, other: saccharldes such as . rhamnose,
cellobiose, maltose, 1somaltose, trehalose, sucrose, . -

30 .rafflnose, gentianose and melezrtose, sugar alcoholsrand

. sugar ac1ds derived from these (saccharlde glucose, sugar ,
~alcohol: gluciteél; sugar acid: gluconlc ac1d) and - the llke
Furthermore, partlally etherified or. partlally esterified
o derlvatlvss of the compounds spec1f1callyAmentloned above
r'35"are‘also suitable. These may be used singly or:two'orimore




group(s) is preferably one mainly conposed of an oxyethyl ene group(s), as
- menti-oned herei nabove, whereby the hydrophilicity of the pol ycar boxylic
acid polyner resulting from copolymerization using th

al cohol - al kyl ene 35 oxi de adduct nononmer . (E) is |nprgbe§&éﬁ%q¥p§ effects
of the 18 Cctober 2006 63 present invention are fully produced. Further,
the average nol ar nunber of addition o%zthe oxyal kyl ene group(s) in the
above- nenti oned pol yhydric al cohol -al Kyl ene oxi de adduct. rnonomer (d) is
preferably 5 above 0 but not nore than 300. If it exceeds 300, the

pol yneri zabk! £ h¥mOhad hee Wrm@d p@ﬁé{hmi/nd@t?%eﬁﬂ?ser{{ it Per0f &,
“preferably not+£$§s t han sti]l nore prefera not |'ess than 0.5,

especi al | ySpFR tﬂ%ﬂwﬁﬁlYQ%#F?W%HIQFe TS PrbE %?%%Jy not less than 2. On
thef ot hglr hand, Tie @ol:lﬁayazxélg: Fﬁlﬂfcﬁ{cﬁlb:a?/eé’&iu%mfﬁb‘%ﬂ@ bRy c&tldhl mz)fzg
preferably_ an re y. not nore than
nost preferja%(?hOﬂD?ﬁﬁ%]p %%%Oﬁcﬁ% Héorgi’f%‘? &jnﬂlsar Mitbef™d addition
of thesoxyemkglewmnmpmumds)ABnthheum@mﬁwhpdkﬁpc@h@@hﬁb ahhﬁ|gﬁﬁe0XlFe
adduct no ) si.de, s ch [ ange, the effect .of the resu tlng

§ ég el§nechq:t d ove be 99 Lﬁld'}gl_'l&y %@Téjrﬁ

pol. ycar boxylic aC| npro
conposi ti d?l%r@m@/f rit'ehem:)es:afrulhey L‘p?reﬂjuced The average nol ar nunber of

‘addi tion as refem{egm;gmﬁpgﬁem@% S, kgﬁgr e [fqr rs of nol es of
t he oxyalkylene 20 group(s gﬂiﬁm%ggh i e%fhgqgrou ornmed by the
- oxyal kyl erfet aligrdialo aﬁwn—dlw:enéomm adduct

. nononeo (da)l,ccgfon h(emmly\aaiwuwnhwmr S e Y182 -Yutldhe 10Xyl Kyl ene
_:.group(s) ad t a%h ngle of _the droxyl group _of the pol'yhydric

““al cohol ls%t g’uf o8 1lhé H& 4 &oor al iyTerEyaxiite adduct
[nﬁnomslr (dt)uterﬂ-ﬂ—@asemcwthlreelulke RTRO R tRATFRRE fifs ot @tsbghlésed lnb prlodum ng
: e polyc ci mer ains a ur at ed. nonocar boxyl i c

2ot d” momordr 2ottt L8Rl A ROPhE, MR dber B A1 SR o the

~~aci d -nononer ferrad
- oxyalkerMQkyﬂ&thﬁa@|g@ycol adduct, compounds having a structure

15 such that a polyalkylene glycol chaln is ‘added to such
' unsaturated alcohols can be used.
The above-mentioned polyhydrlc alcohol-alkylene oxide
_ adduct monomer (d) has a group(s) resultlng from addltlon
of one oxyalkylene group or a group (s) resulting from
: 20l addltlon of two or more oxyalkylene groups. (polyalkylene
glycol chain (s )). The group (s) resultlng from addltlon of
two' or more oxyalkylene groups each is constituted of one
~or two or more oxyalkylene group species. When two or more
oxyalkylene group spec1es are 1nvolved the two or more o
25-? oxyalkylene group species may be in any of the addition
' modes including the random, block, alternating and other
‘addition modes In cases where a plurality of groups
_ formed: by the oxyalkylene group (s) mentloned above occur in
:.’one molecule, they may be the same or different.
”f3° = The above- mentloned group formed by an oxyalkylene '
o group( } 1s preferably one malnly composed of an "
oxyethylene group(s), as ‘mentioned herelnabove, whereby the
hydroph111c1ty of the polycarboxylic acid polymer resultlng
_ from copolymerization using the polyhydrlc alcohol- alkylene
'35 ox1de adduct mononer. (E) is. 1mproved and the effects of the



30 a structure bound to the pol yhydric al cohol residue in the
above- nenti oned pol yhydric al cohol -al kyl ene oxi de adduct. rnonomer (d) be a

hydr oxyl group. More preferably, every oxyal kyl ene gr m is a
hydroxyl group. If at |east one oxyal kyl ene group tergﬁﬁgéﬁg?gﬂgﬁ al kyl
group, the 35 water-reducing ability of the cenment additives conprising 18

Cct ober 2006 64 the pol ycarboxylic aci 3polymer resulting from
copol yneri zation using the polyhydric alCohol -al kyl ene oxi de adduct
nononer (E) may possibly decrease. The above pol yhydric al cohol -al kyl ene

- oxi de addugiresen®rerehtieh Bref evahky hasiacwei ght average nol ecul ar
wei ght of not Ieg, Egan 5 0 but not nDre than 500,000. It 1is nore:
preferably not | E8EtRRLn §PB0BVESRER| MRepE nprbesrabl pddétipaseit Bha 5, 000,

further preberdiyenet gress ( shhan &h@OQboﬁ@sheﬁ&@BﬁéabF%%gggd% gﬁ ggg”ooo

10, 000. On o hand nore prefera
still norelgge% §%F§iﬁ8? ﬂ%i&etﬁaﬂuﬁéomeeemeruﬂﬂﬁeﬁs preferably not nore
than 108, oa@omogt bptefietabbyenthanoBeo.t han 80, Hkedhez o) yard depol yani ne
(H rmentio ; y ound_havin nore am no groups
and two orB%qygggg%Fggyﬁpﬁdg?lEheacﬁgggFﬁcﬁﬁg pﬁggbﬁigagegﬁﬁﬁsﬁonﬁthd are
poIyanldepéﬁyaﬁﬁﬁepﬁaﬁﬁﬁ@bQYpbbynéeszabhenuasatusﬁibﬂ hond pﬁﬂﬁerably

pol yami depabyantos bayhng. 99 pebYEREizghbe. ?ﬁ?%f{,%&g 1800d Thepe may be

ed f use y%%?%e

~used in conbipation.: yam depo having a
'polynerlzaﬁP@tuﬂgﬁfﬁF%?%ﬂ n%%nhe$§ FhEP %oljhhﬂaepdﬁyenlﬁennbnonenf(e)
‘which iG tmobe prentiawed het e:ﬁoh@r@han Dbt egh{ pf lh@feaﬁréﬁ&ably
-:polyanldepol am ne €§V|3%ﬂgg L abl e unsaturated bo
pol yani depof yafithe. i Ot 2RI Y dw%fm%e Otlﬁﬁ &M es of
~an al-kyl enmoampheéﬁe)raﬁmm anai ngaﬂetﬂuéln Z:@(Dbornatt@l@s ave red@h minl.e of the
~sum of the,amno ap d&ggg)n r ups_ of_t ﬁ am de o %an]ne obt ai ned by
reacting 170 Fol & ot °% o ya yr'ehepol PRSI He*rent i oned
_ . polyhydric alcohol- alkylene oxide adduct monomer .(d) is
" 15 outside such range, the‘effect of the resulting
polycarboxylic‘acid polymer (E) in'improving the'flnidity
< of cement compositions may not be fully produced. The
- average molar number of addition as referred‘to above means
_ the mean value for numbers of moles of the oxyalkylene
20 group(s) added in each mole of the group formed by the
' .oxyalkylene group( }. in the- polyhydric alcohol- —~alkylene
oxide adduct monomer (d), or the mean value for numbers of
_ moles of the oxyalkylene group (s} added to each mole of the
- .. hydroxyl group of the polyhydric alecohol which is to form
25 the polyhydric alecohol- alkylene'oxide adduct monomer (d)}
In cases where the monomer component to be used in
_produc1ng the polycarboxyllc acid polymer contains an
unsaturated monocarboxyllc acid monomer, it is preferred
that at least one terminus of the oxyalkylene group hav1ng
- 30 a structure bound to the polyhydric alcohol residue in the
- above-mentioned polyhydric alcohol-alkylene oxide adduct
monomer (d) be a hydroxyl group. More preferably, every
oxyalkylene group- terminus is a hydroxyl group. 'If at
. . least one oxyalkylene group termlnus is an alkyl group, the
.35 ;water reducing ablllty of. the: cement addltlves compr151ng




I-at’er herein, with 0.8 to 0.95 nole of a dibasic acid 30 and/or an ester of
~a dibasic acid with an alcohol . containing 1 to 4 carbon atons and 0:05 to

0.18 nole of an ester of an. al cohol containing 1 to n ns.
Suitable as the polycarboxylic acid polynmer resulting ?% ﬂ?g :ﬂbg

copol yneri zation using the above-nentioned 35 pol yam depol yamn ne nmonomer

(G are polyners resulting from 18 Cbtogf 2006 [ 65 copolynerization of a
nononer . conmponent conprising, as essential constituents, a polyal kyl ene

gl ycol unsaturated nononer (a), an unsaturated carboxylic acid nononer (b)

and  the pehvambdopakyamyNecBBeAChol Sher \rBLGICIAGIEGLM I @ 5 pol ymer

resul ting from copol ynerization of a Aonomer nent conprising, as
essenti al EBHgtywﬁéhFétlQB FélEBW@hBypﬁﬁ§§Y@¥l§ potohbkysbhelghycol

arunsaturatedxﬁﬂeoaaauéa)moﬂomé@ 5@?6ﬁxyn§§§59$19ndgg§@%géated carboxylic
_aci d nononer % lto g@’ %Enass d%ﬁ%ﬁ%@ epol yani ne nonomner
10 (e). Herei naf 1&? A& pf %g’ﬁ’ b%l?%lﬁ?liﬁ% nggxide gedugrted to
al'so ass " nmnnnmer(ed) pifagenboye- Hsﬁtaon@ﬂgnpn@ﬁ@f§gevﬁbggb@qgktoffoLn1the
‘pol.ycar box C y sult copol nerization 15 of the
ponan1dep§F éﬁ?nggﬁ§§%n£§5f6§h %ﬁ@ rm%% C oA P 2 UDecildés or a
conblnatlohsomorﬂopb$fﬁnablﬁp@@tekessIthmmelpmomanstiﬁltﬂm&xﬂass proportions
- of these r u b® t he repeating
"BROFEE 31 Ao {sidectlie abeye- ”Bﬁ%ﬁéqu%gg%a}éﬁ Tt BE ! cuce

‘units forned g respective nmonohers’ nay
‘their funcER@mss ‘P\%%é“‘%f’n‘e rFgERIab LY 1ol #ﬂfe%drhan i Tf,6HG .on Onay hpossi bl y

“be notiopr ogiticed Aand, sod i o 368 Yor S A1y RO LA the
onent to formt'h

:“mmOMHS(% q@ﬁ t he .nononer '
- pol ycar box§tHtt %ﬁbr}‘(%)noatr &Gy d@?ﬁlag?é%o BP brasiinblisressed with 25
- taking thep:smfnxﬁbrmmdtasm afharel 00 IIEr Sads?) prdPeraitd y (B §%rL00% by
mass. In t{ﬁ%¢: denk)lnventlon another or other nnnoners may be used in

e

_'~add|t|on t bove-
. The polyamidepolyamine (H)'mentioned above may be any

15 compound having two or more amino groups. and two or more
' amide bonds in each molecule. Usable as‘such compound are-
polyamidepolyamine having a polymerizabie unsaturated bond
and polyamldepolyamlne having no polymerlzable unsaturated
| _ bond These may be used in comblnatlon Suited for use as
20 1the polyamldepolyamlne having a polymerlzable unsaturated
- bond is that polyamldepolyamlne monomer {e) which is- to - be
", mentloned later hereln Sulted for use as the .
- polyamidepolyamine hav1ng no polymerizable unsaturated bond
.. are polyamldepolyamlne compounds resultlng from addltlon of
25 .0 to 8 moles of an alkylene’ ox1de( ) containing 2 to 4
. carbon atoms to each mole of the sum of the amlno and 1m1no
E_groups of the polyamldepolyamlne obtalned by reactlng 1.0
‘mole of a polyalkyienepolyamlne, whlch 1s to be mentloned
- later herein, with 0.8 to 0.95 mole of a dlba51c acid
©..30  and/or an ester of a dibasic acid with an alcohol
containing 1 to 4 carbon atoms and 0.05 to 0. .18 mole of an-‘
ester of an alcohol contalnlng 1 to 4 carbon atoms
Suitable as the polycarboxyllc acid polymer resultlng
_ | from copolymerization using the above-mentioned:
'[t35 polyamldepolyamlne.monomer {G}) are polymers resulting”from




ment i onéd mononers, as described |ater herein. In cases where such another
~or other monomers are used, it.is 30 preferred that the sumof the noNnoNer s

~(a), (b) and (e) account for the majority in the nono t. In the
present invention, the pol yam depol yam ne nononer (e)nﬁ%y gﬁggﬂﬁ%
polyanidepolyanine having a polynerizable unsaturated bond. Preferred are,
~however,, 35 pol yam depol yam ne conpoungg resulting fromaddition of 0 18
Cct ober 12006 66 to 8 noles of an al kyl ene oxide(s) containing 2 to 4
carbon atons to each nole of the sumof the am no and imno groups of the

pol yani depoiquﬁm@ma\mm@m@funsﬁowmtefid dw@%n@&ttalcaﬁg,rgglh@acggng 1.0 nol e
of a pol yal I er ei_naf referred to al so as "conpound
(el)"] thté%?%?tﬂ%i %&ﬁgkgf "2 %dPh ggi&kggﬁdeaﬁdFSPl Hnesferageda

di basi ¢ adioRometh (@rh ,ala@ohmsactumaaledl ngrbob;@vléccac@anmah@ﬁér [(B?r ghpafter
-such- aci d Ghee A 0 "co ound and 0.05 to
0.18 m)l e of e( %’?‘ ag%rd Fjlt)g&fg&g%l gl/e (§h-es e?r%?&ﬁ%‘il HH A} ylisi @ aci d
with an aI@@HdWerc§ﬁﬁ& Ging frem ﬂoeaﬁﬁmnrazatsobhefeanmbﬁGMefeferred to

| ﬁa\snongsa".CQﬁ?gﬁg?eeg%ﬁ%rﬂlﬂg%gb%gaggggggQg %?é%g eQE‘ am ngnp'gbj‘and/ or
i mino groupd @S Ea ﬁnP@i%Pe Yéﬁ??aﬁiECPéru0§étar@te@n@0@mmemn(®r,nbre of

~di et hyl enetoi &0&nby mhssebhybﬂn@ﬁgat@ﬁhﬂéd &ﬁtbéﬁ&fyceQ@P§Q£&H%ﬁE¥
{agtnt get hyl ﬁﬂﬁh%éml ng% gb%ﬁﬁyl enset rtrﬂl tripropyl enet et raon:mnneefnd
pr opyl'ehepent am e 295t R ﬂl%?hV?%h@%P?%ﬁFﬁ@ﬁhdﬂ
trletHV?enéEétranlne are preferably used in view of their ready
pussan 11ty andioRERRUELLON G0 Lo S AL O 58 S d RS, TP
- 25 maleic Befarredutaraksacis, “mmmqm@raoeh” pinmelic acid, phthalic acid,
:-.azelalc aci d andﬂ&?Qﬁ&i&eiﬁeﬁtldﬂgh‘%ﬁdﬂﬁ%fg which are to form the
‘ - polycarboxylic ac1d polymer resultlng from copolymerlzatlon
15 of the polyamidepolyamine monomer (G}, each may comprise
one 51ngle spec1es or a combination of two or more species.
If one or more of the mass proportions of these monomers
are outside the above -mentioned ranges, the - repeatlng unlts
| formed by the respectlve monomers may fall to effectlvely
20 produce thelr functlons, hence the effects of the present
‘~1nventlon may p0851bly be not produced to a satlsfactory
_ extent The mass proportions of the monomers (a), (b) and
~{e) in the monomer component to form the polycarboxyllc
.acid polymer (G) are percentages by mass expressed with
‘25:_tak1ng the sum of the masses of the monomers (a) (b) and
| (e} as 100% by mass. In the present 1nventlon, another or
~ other monomers may be used in addition to the above-
mentioned monomers, as described later hereln " In cases
' whére such another or other monomers are used it is
30 .. preferred that the sum of the monomers (a), (b) and (e)
daccount for the majority in the monomer component -
In the present 1nventlon, the polyamldepolyamlne
monomer (e) may be any polyamldepolyamlne havmng a
, .:polymerlzable unsaturated bond. Preferred are, however,
:35 Apolyamldepolyamlne compounds resultlng from addltlon of 0




these with an al cohol containing 1 to 4 carbon at ons. Anong them adipic
acid is preferably used in view of the ready availability and production

costa 30 Suited for use as the above conpound (e3), are %Qﬁé%?%%ﬁoﬁr nor e

of (meth)acrylic acid and (nmeth)acrylic acid, esters

containing | to 4 carbon atoms, such as nethyl (nmeth)acrylate, ethyl
(meth)acryl ate, propyl (neth)acrylate gpd butyl (neth)acrylate. 35 Suited
as the alcohol containing | to 4 carbon atons 18 October 2006 67 and
serving to formthe above conpound (e2) or (e3) are one or two or nore of

met hanol , ewhanalblepr offanal aadkeglbutanglide lsf)C|clé$1|t‘éQan1g' gopBr s Ethepsef. The
i ned by reacting

d . b
PoL Yo dep gL XA BB g0 e B o] S B St er

Wit hout usidgtans addyamodapolgammnanﬂesﬁngtbﬁruhbaﬂukheaa BQM@0unds For

o 2\ 69, oBBRYALLOBROL BN IRl B b Ao TR 45 AT S BBt g oo
condens@at i ohepeipaEErEzarebarand, tDnaﬁhatascasempanydoﬂelhé]kman 0.8

condensat i 0 aLiko o c e r use nmay
be nmade onBtEeb?a§6%§e%fn§tﬁisggﬂb ??gﬁngﬂP?gé gﬁ gStg OF ?qyuxi&ﬁbound
(el) and cBRpBuHEtRed} %C%ﬂaeﬁ@a?%alns ant?nért@é <i>lt9na’©mtd5then

subjectlng[hBEeiﬁéﬂtérnQucHOé&ﬂﬂ1QEDQEMQE1B§ ﬁéﬁeffédCQ@QQHﬁﬂe£§3) to

~condensat i @n

5, of. ﬁge one-step netho npri sing
subj ect i ng, ??g %g Ln?%ﬁ E%nﬁohﬂdm?%?)OfCHWﬁ&MﬁFer§9 and
conpour (e@;dsamil!dmnmmétyef Ootonﬁl@tusa&tﬁylﬂ@ @@i&fﬁgitiiaézbmcdubjt hese
reaction e, respgec npoun subj ected tq reaction -
all at Ong§6§€95n1ﬁ§ ¢ @%bgé% T rea%tﬁ%%r%¥é§£%%% %ﬁ %ﬁﬁ%%é%ﬁvely. ‘
These rea@l$@nﬁ$mﬁ¢mmﬁpuﬁ®r &hb%hnce lead to the formation of a _
pol yam de chai n @g, aagceﬁéjléonﬁjo&&f @qdqwtgeor&%ﬁ C%or{%r&rd %%tvll%% reaction,

nanely the ami dation reaction,

plurallty of alkylene groups and a plurality of amino
15, and/or imino groups in each moleculé. Suitable for use are.
~one or two or more of dlethylenetrlamlne,
_trlethylenetetramlne, tetraethylenepentamine,
_pentaethylenehexamine, dipropylenetriamine,
. tripropylenetetramine and tetrapropylenepentamlne. Among
o20-'them, dlethylenetrlamlne ‘and trlethylenetetramlne are
' preferably used in view of their ready avallablllty and
productlon cost. _ _ _
Suited for use as the above compound (e2) .are one ofA"
) tw0'or more of malonic acld succinic ac1d Ffumaric ac1d,-
25 maleic acid, glu;aric acid, adlplc acid, pimelic ac1d,
- phthalic acid, -azelaic'ecid and sebacic acid, and esters of :
'these w1th ‘an alcohol contalnlng 1 to 4 carbon atoms.
_Among them, adipic acid is preferably used in view of the
ready avallablllty and productlon cost. -
.30 : © Suited for use as the above compound (e3) are one'or:
two or more of (meth)acryllc acid and (meth)acryllc aCld '
‘esters with an alcohol contalnlng 1 to 4 carbon. atoms, such ‘
as methyl (meth)acrylate, ethyl (meth}acrylate, propyl
o V(meth)acrylate and butyl (meth)acrylate. .
'35 . ‘Suited as the alcohol contalnlng 1 to 4 carbon atoms




the resulting pol yam depol yam ne has an unsaturated bond fromthe conpound
- (e3)-derived (neth)acrylic acid residue located at a term nus of the
pol yanmi de chain. The nole ratio anong the conpound (el) (e2) 30
~and. conpound (e3) to formthe above-nentioned polyam %@8@3%@ havi ng
an unsaturated bond is such that the conpound (e2) ambunts to 0.8 to 0.95
nol e and the conpound (e3) to 0.05 to & 18 nole relative to 1.0 nol e of
t he conpound (el). As a result, the product of 35-.condensation
pol ymeri zati on of the conmpound (el) and 18 Cctober 2006 68 conpound (e2)
becones a pn&iyaercljazp@w@n‘fdmﬁnfﬂﬁ@egibbye 66RPERSRAt [ &M NOF Y[E®I) Zatd hd N a

~conpound ( ) (e2) tio of 5/4 to 20/19 on an average and
having a qua{:ﬁgrge%g P F ey |IP1% f’n GERaPe L PTaRRRe hrthd dtRPely 5 such
'struct ur e, inhbupdvy caf boxyhexcs achelr@ofynmer resulting from copol ynerization

th | t Q). hj bit hi,gh | I
of ”3me?-iEZEC.%M%@%‘%@%W%%&%%FQI?%R.(lf iFatse Baed 48 ength

- of t he Spol Ytaka | 3 @ec t d5ngs Hove ecompraimed y (€D Wf:LttIhe:hmrqmmmdu(ceZ)
~anounts-to é@psaﬁ@agbnngI el atiue 1{.) ftk?oﬁ@'& the accpﬂound lE}el ),

t he di sper 5| on stability the po ycar ic acrd I ymer Fest
copol ymer i AR ngﬂ’chf%r ﬁd'}a}h I%ﬁlﬁ%dﬁ}noﬁéﬁf QG)Zalrmygposm bl'y
decr ease. pdlymmlryalrm&t hanﬁri&%ﬂ Surod thard tdeP Yoy ne. i | onger,

~nanely if the 0. Oti:r? Sé%]g unts to nore than 0.95 nole relatlve to 1 0
nol.e of the" ricztd':%o d eCtt AV ciFg -alsiqmPopnet (efd and |
-pol ycapboxgdripetaid o 30| yte rcanekeu sta tighrf rpvmﬁ[@gl AETIINZ &knldgn lnﬁsgqﬁg t hed

- pol yam de m SSi crease., .Further regarding
- the nole B%ts%ég neﬁ't f%%g%ah%‘\%n%npc{) gy(“@%)”&ﬁ&ffﬁts to | ess than
©0..05 nol Ea@dindidues  cRo. be0 usekls oForhexammheunds(eemay bbemsds eo Of

i ncor por athen tuRf-stRE AYKIY LERYIMATHIL AIRAATRLL 8k AEO chie

compound {el) and compound -(e2) to condensatlon
15 'polymerization and then subjecting the resultlng
polyamidepolyamine and the compound (e3)'to'condensation
‘polymerization, or the one-step method comptisingn '
subjecting, from the‘beginning,_the‘compound (el), compound
__(e2) and compound (e3)-51multaneously to condensatlon
;20__polymerization In these reaction methods, the respectlve
compounds may be subjected To reactlon all at once or may
be subjected to reaction stepw1se or succe531vely These
reaction methods, for instance, lead to the formatlon of a
} 1polyam1de chaln as a result of the condensatlon }
- 25 polymerlzatlon reactlon, namely the amldatlon reaction, and -
the resultlng polyamldepolyamlne has an unsaturated bond
'3from the compound (e3) -derived (meth)acrylic acid re51due
"located at a terminus of. the polyamlde chaln -
| ' The mole ratio among the compound (el), compound {e2)
"ﬂ;' 30 and compound (e3) to form the above—mentloned B
o 'upolyamldepolyamlne having an unsaturated bond:is such that
] the compound {e2). amounts to 0.8.to 0.95 mole and the
7 ‘compound (e3) to 0. 05 to 0.18 mole relative to l 0 mole of
_ ~ the compound (el) ‘As a result, the product of
‘“SSA‘condensatlon polymerlzatlon of the compound {el) and

g from

3



25 ‘pol ycarboxylic acid pol ymer decreases, so that the function to be _
performed by the repeating unit formed fromthe polyam depol yam ne frononer
(e) may possibly decrease. If it anmounts to nore than 8 I t he
structure of the polycarboxylic acid polyner resultingﬂ%égwggjﬁmﬁ

copol yneri zation 30 using the pol yam depol yam ne nononer (G becones.
_excessively three-dinensional, so that %Ee effects of the present
invention may not be fully produced. As"for the nolar nunber of the
conmpound (e3), it is preferred that the conpound (e3) anount to 0.1 to
0.17 nol e Rﬁh@iﬂﬂﬁit@z} Rl g %bﬂ@ggl ?@%%1%%'&0rﬁ%d¢% ober 2006 69

Addition of 0 nol es Rf an al kyl ene oxi cont ai ni ng to 4 carbon
atoms to eddit S@tdfmt ReL¥ERrdZating dm mo cgﬁ@qumdnd edn dgpgpofintihe

above- nentlQﬂBdnmﬂQlyaﬁhdeaQ|$aﬂl&% haviirg oan aAnsakyngted g)?gv%hyeg as
depol yam ne nononer tabl e as

pol yam dep ol
“the alkyle%%ébX| 8“@ gp%BEgégg Hé%ghFoa4ce€§F58nr§P6ﬁsaP§rb@waﬁﬁeﬂoto t he
am no dﬁd/@MChnBMGugtump(stheopo&beaabbxgﬂ?@eQ@hmaﬁbmgmaﬁvk@gugel? .
unsat urat e n wo_or._nore of ethyl.ene oxide, propyléne oxide
and 10 bu?&pgngog nggﬁng%éﬁaPF%S ﬁg Cab&vE- %éﬁﬁloned pol yani depol yami ne
nmonomner (ePOl&ﬁmaﬁﬁypémemexede@spme@nt&0ncag 2xhobdtchlbhnleatDEBoAAY OF "
may not beaRudt- Eééﬁ@&ﬁ&'Xbi?ﬁﬁgGEPﬁaﬁﬁgg 1oﬁd9t581f5%g3{ﬁé?qﬁﬁn‘no group

or the lnlno roup(s or epol yani ne
. unsat ur at e§'BoRdLIerAtRhaE tb@sB01fﬁ@ldB29lEﬁelDﬁlde shotrbenj ngaety 4

car boruat ofg thddsokfotle (e8] O8RGLALETES) LBER LAGNAG! bV, i‘%dfé’?{&r atonts)

ene

.of the am /or 0, grou t he_ ol ar
“oxi de(s) cgﬁtgr %l§ ?g Hg%a?%%ﬂoﬁﬁda{%ﬁﬁfeRE%eﬁksﬁﬁr%%@ﬁwﬁﬁ%ﬁiﬂ%ﬁymelght

- of the pobﬁahhdep@ly@mrbmprﬁ@nﬁélﬂepolﬁﬁé§a§@§uf%ﬁhgaﬁﬁ&md'n9|y, .the

Qgggf;nerlgg%&?ﬁﬁggf%gﬁf%ﬁrhéﬂﬁngnZQSé ya £é§§o §§£1 elgonomefsﬁéflng from:
- ‘may possibly decrease If the chain length of the : '
.15 . polyamidepolyamine is longer, namely if the compound (e2)
amounts to more than 0.95 mole relative to 1.0 mele of the.
compound (el), the water- reducrng ablllty of the
polycarboxyllc acid polymer resultlng from copolymerization
'_-u51ng the polyamldepolyamlne monomer {(G) may possibly -
.20 . decrease. ‘

Further regardlng the mole ratlo mentloned above, if
the compound {e3) amounts to less than 0.05 mole relative
to 1.0 mole of the compound {(el), the rate'of‘incorporation'-

. of the polyamidepolyamine monomer (e) into the |
-25 polycarboxylic acid'polymer‘decreases, 50 that ﬁhe'function'
-to be performed by the repeatlng unit formed from the
polyamldepolyamlne monomer (e) may p0551bly decrease It
it -amounts to more than 0. 18 mole, the structure of the
| _polycarboxyllc acid polymer resultlng from copolymerlzatlon'
30" using the polyamidepolyamine monomer (G) becomes.
' .excessively three~dimensional, so that the effects of the
.-present invention may not be fully produced As for the-
molar number of the compound (e3), it is preferred that the-
_ ~.compound {e3) amount to 0.1 to 0.17 mole relatlve to 1 0 |
:35‘-mole of the: compound (el) . o




‘yam i - 25 the effects
ol yam depol yam ne nononmer (G decreases and, as a result, f
gf ¥he present invention cannot be produced to a full extent. the nolar

nunber-of addition of the alkylene oxide(s) containing Cﬁpb4 bon at ons
is preferably 0.5 to 6.0 noles, nore preferably 1. O_t_o1%.§° %ﬁ@f?
relative to 1.0 nole of the sumof the am no and 30 im no groups which the

pol yam depol yam ne havi ng an wunsat ur at bond has. An exenpl ary reaction
formula illustrating the production of the above.pol yam depol yam ne

' ounds (el), (e2) and (e3) by two-step
ggﬂggﬁgag ieénf gg%@éggﬁgggfi@%égssxﬁ@l\ésbéfoﬁ éﬁkg}éﬂé’e& Q?s 70 OX 51
\(/)v C)a__O~XI 9029%{111&9'2 t;todlxcalr(h\prz aBomsot@ Wac]@ rple|of zhe) sum @ﬁ ,~4 In
U's v o-Uthg-&nind ard imino groups of the above-mentioned
polyamldepolyamlne having an unsaturated bond gives a
5 polyamidepolyamine compound (polyamldepolyamlne monomer
{e)}. Suitable as the alkylene oxide(s) contalnlng 2 to 4
'carbon ‘atoms to be added to the amino and/or imino group (s)
of the polyamidepolyamine having an unsaturated bond are
one or two or more of ethylene oxide, propylene oxide and
10 butylene oxide.
., - In preparing the'aboveementioned‘polyamidepolyamine
- monomer (e),-an alkylene oxide(s) containing 2 to 4 carbon
atoms may oOr may not be, but preferably 1s(are) caused to
_ add to either the amino group or the imino group(s) or both
15  of polyamidepolyamine having an unsaturated bond. In that
‘case, the alkylene oxide containing 2 to 4 carbon: atoms
. adds to the nitrogen atom{s) bearing active hydrogen
atom(s) of the amino and/or imino groups. If the molar
f.number of the alkylene oxide (s) contalnlng 2 to 4 carbon
- 20  atoms exceeds 8, the molecular weight of the
-polyamldepolyamlne monomer (e) 1ncreases and, accordlngly,
.the number of nitrogen atoms in the polycarboxylic ac1d
polymer resulting from copolymerlzatlon using the
CE polyamldepolyamlne monomer (G) decreases and, as a result,
25  the effects of the present 1nventlon cannot be produced to
' a full extent. the molar number of addltlon of the
*alkylene ox1de(s) contalnlng 2 to 4 carbon atoms is
r'preferably 0.5 to 6.0 moles, more preferably 1.0 to 5.5
- moles, relatlve to 1.0 mole of the sum of the amino and
30 imino groups which the polyamldepolyamlne hav1ng an '
' unsaturated bond has. _
An exemplary reaction formula illustrating the
productlon of the above polyamldepolyamlne monomer (e) from
. the compounds (el), (e2) and (e3) by two- step condensatlon‘

.35 'polymerlzatlon is shown below.




011 11 ' NQx Cox 1 No a-~o mE yCr~){ - cv~~~ }t N AQObp - 4~
.41 CDz Ca .~ G/ TS 7- G.yamln the above reaction fornula EO repreéesents
ethylene oxide, -EO-H indicates that thegroup is a res b tober
2006 71 addition of ethylene oxide to nitrogen atons b

hydr ogen aton(s) of the pol yam depol yam ne havi ng an wunsat urat ed bond, h
represents the nolar nunber of diethyl ggetriamne, k represents the nolar
nunber of adipic 5 acid, and s represents the nolar nunber of the repeating
unit formed from adi pic acid and di ethyl enetriam ne. The nonomer conponents
form ng the above . polycarboxylic acid polynmer; polycarboxylic acid polymer
(A), polycarboxylic acid polyner resulfi ng from 10 copol yneri zati on using a
ni trogen atom-contai ni ng mononer haV| non- am de  bond (D), pol ycarboxylic
acid polymer resulting from copol ymeriyation usi ng a pol yhydrical cohol -

al kyl-ene oxi de adduct nononer (E) and gl ycar boxyl | c &did poI ymer

resul ting from copoly i zation, using @ 15 pol yani depgkyam ne nononer (Q -
-may further contain, re neggssary,Zanot her no ner|(’s). (f) Suitable as
anot her nononer(s) (f)Dare thé&foll owthg. These ¢my be used singly or two
or nore of them may be Wsed 4 n.tonbi ngfy on. Styreﬁw-’és—-liﬂch s styrene,

bronost yrene, chl orost t endD 2%, and yl styrene; di uch as
.1, 3- but adi ene, isoprenéj‘aﬁﬁ’|$Dbuty|énb (neth)aﬁﬁyl d esters such as
met hyl . £ = ro
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In the above reactlon formula, EO represents ethylene
ox1de, ~EO-H 1nd1cates that the group lS ‘a result of -



(meth)acrylate, . ethyl (meth)acrylate, butyl (meth)acrylate, pentyl
. (meth)acrylate, hexyl (meth)acrylate, decyl (neth)acrylate and |auryl
(meth)acrylate;a -olefins such 25 as hexene, heptene al kyl
vinyl ethers such. as nethyl vinyl ether, ethyl vinylaﬂﬂggs %ﬁﬁmgutyl
vinyl ether; vinyl esters such as vinyl acetate; and allyl esters such as
allyl acetate; diesters derived fromthe, above unsaturated 30 di carboxylic
acid nononmers and al cohols containing 1 to 22 carbon atons, diam des
derived fromthe above unsaturated dicarboxylic acids and am nes
contai ni ngatidiei?a edr behylahensxadd dbent&rr&g‘é@lr byeflsf baArt g abeyee
unsat urate d |c%rbo§éllc aC|dth n? g 3yyc Qls containing 2 to 4
carbon at ot ETE B o8 S2086 45 BPAYRRLFASRAN YeRERR) REVY Lt 88 such as
hexanedi ol undetmethedcbyhdt eh . tepmeabntelphepaaeatrhﬁﬁﬁéb)aﬁrylate and
trinmethylo cryl nsaturated sul fonic _aci such as
V|nyIsuIfoﬁg%gﬂ9?gngk§gﬁﬁnﬁgﬁl%o% ?reg ﬁg E@Fh?ﬁi?§l8&9@?ﬁy?§utﬁﬁﬂa?e '
3- (net 1 acegidxypnrdpyl repreaehbaathe molar number of the repeating ,

3-(neth)ac X d P u a
(nEth)acryFﬁis goﬁ?g?oiggﬁo%gPﬁi? %%ggnaﬁd ghethyéenetrlamlne

(et h) acryl oxy- 2K FRRSPRB pFPBRGRER F D bEPTBERS, the above

(et h) acr yboxy@yw&)ﬁyii@n@&ﬁd LOER 29T Y UEAORBLIYL o 10 su! %92%1& £

(neth)acryl ul fonic acj anesul
_.(neth)acryl %%%a ?§¥ h%s%?*gnP%lﬁt?H r%%“ 199 akr @i val ent net al

sal ts,10 bi aapelymémiaats@ﬂxttssuag’n"@rmum&@éﬁsa@éhd—@éﬂ@@ix@lm%r salts
 thereof | Loxprastural s ar dheSHeh S (TRLIIE AR, colvmer
~di met hyl. (nﬂ@h@@g afri ate; C@Sl@l,'}}’met:lonmm g1y as Iailyi-lydlaifﬁcﬁl‘cdohol—l
Uy e e R A o B S el T SR ©
monovi nyl Qﬂ#ﬁﬁer resultlng from copolymerlzatlon u31ng a '

. 15 polyamidepolyamine monomer (G) may further contain, where
necessary, another_monomef(s) (f} . Suitable as another
monomer (s} (£} are the following. These may be used 51ngly -

- or two or more of them may be used in comblnatlon
Styrenes such as styrene, bromostyrene, chlorostyrene
;20‘_and methylstyrene;'dienes such as 1, 3—butadiene, isoprene
'and isqbutylene, (meth}acrylic acid esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate,-
pentyl (meth)acrylate, hexyl (meth)acrylate, decyl
(meth)acrylate and lauryl (meth)acrylate{'a oleflns.such
_ 25 ‘as hexene, heptene and decene, alkyl v1ny1 ethers such as.
o ‘methyl v1nyl ether, ethyl v1nyl ether and butyl vinyl:
fether, vinyl esters such as v1nyl acetate, and allyl esters-',
'_such as allyl acetate; . h
| , diesters derived from the above unsaturated
*;30 lecarboxyllc acid monomers and alcohols contalnlng 1 to 22
~ carbon atoms, ‘diamides derived from the above unsaturated
7 fdlcarboxyllc acids and amines contalnlng 1 to 22 c¢arbon
- atoms and dlesters derlved from the ‘above unsaturated n
g .,dlcarboxyllc ac1d monomers and glycols contalnlng 2 to 4
35 ‘carbon atoms; . ‘




. pol yet hyl ene gl ycol .nonovi nyl ether, nethoxypol yethylene glycol
_mono(neth)allyl ether and pol yethyl ene glycol nono(neth)allyl ether;
(et h)acryl ate conmpounds. such as hydroxyet hyl 25

(meth) acryl at e, . hydroxypropyl (methyacryl ate, met hoxyet PRI acryi at e,
et hoxyet hyl (neth)acrylate, butoxyethylethyl (neth)acrylate, and .

net hoxypropyl (neth) acrylate. Now,, regarding the nethod of producing the
30 pol ycarboxylic acid polyner of the present invention, the nethod of
copol ynmeri zi ng the nononer conponents is explained in the follow ng. As

t he above copol ymrﬂdrz@gjcg{hl aﬁyeﬁmog@r% é(gegﬁgletégrhéggm(ﬁan be used,

such as sol ug}b%,gh merr zation or ymeri zation using the nononer

18 Oct ober9® fotre it S e Bl ‘b%ﬂ’?%@ﬁl%aﬂbﬁ“ﬁfw)ﬁ%ﬂb]rat% E:3e
pol yrr:e]r [ zatrnmetlrylo%impaﬂ&ehkﬁw\thpi@iﬁ%/}?@ﬁe P%#%@@h@e{%d 55%4.%3!&9{& gr e
persul fate, s ni ersu sodi um per su ate an :
pot assi.um péelr?éeéu’l K 1#51 %@d’%@%%&?’de El?n) %]olrﬁﬁoiﬂﬂdfso s azobi s- 2-
et hy| Br opiresian akiwiel dughdr il sardi fben s, az-ouse)tt}wta/cfﬁymdxyﬂle)py]peroxr des such
as benzoylg X] d, .cunene dr oxi d and SO
" forth. Furt%(ﬂﬁa%ﬁt hjl’eaH%er]%ﬂr)r)a%q:r :gﬁu%:h AT QerROR %]tsrlrﬁ?fgo |

hydr ogens ulTg &), awwmwmerS@mnen@ommmyM| suI fite,

~ formal dehyg@sg}g(y 1534 o) ﬁ&q:ﬁpl ne conpounds
-~ such as et} gned(ir*alpm neyf ffum et hyle Q{ Eglm net%entra}céta@te and gl yci ne,

etc. can b (f‘crryrjroé‘é’r’%‘iW& Udifonfiese @%ﬂwrﬂd{aﬂwqﬁmtﬁn@*‘ors and 15

. pronoter s sEFRE Used oSi ﬂﬁﬂe&ih@%dﬂﬁﬂa‘?ﬁdﬂ&r&ﬁpﬁ_@ﬁu@%&% ysed in
.conmbi nati gn...Particul ar ribed belowis preferred In the -

| t.hod d
“".above copdl fr%’ PZi ﬁ&nﬁgﬂl‘ryjrg nl|cn| léf ﬁ‘beett Célcrry 286 on using hydrogen -

perOXIde sty Enesrddond c acid, as well as unlvalent metal salts,

bivalent metal salts, ammonium salts and organic ammonium
salts_thereof _ '

15 | unsaturated amides such as (meth)acrylamlde,
.(meth)acrylalkylamldes, N—methylol(meth)acrylamlde and N, N-
-dlmethyl(meth)acrylamlde, allyl compounds such as allyl
alcohol; unsaturated amino compounds such as -

, ‘dlmethylamlnoethyl (meth)acrylate, vinyl ethers and allyl

20 ethers, such as methoxypolyethylene glycol monovinyl ether,
.polyethylene glycol monOV1nyl ether, methoxypolyethylene‘ |
- glycol mono(meth)allyl ether and polyethylene glycol
mono (meth)allyl ether;

o (meth)acrylate compounds. such as hydroxyethyl
“_~25 h(meth)acrylate, hydroxypropyl (meth)acrylate, methoxyethyl
' (meth)acrylate, ethoxyethyl (meth)acrylate,
"butoxyethylethyl (meth)acrylate, and methoxypropyl,
-i,(meth)acrylate | _
B . Now, regardlng the method of produc1ng the -
30 polycarboxyllc ac1d polymer of’ the present invention, the
| _method of copolymerizing the monomer components 1is
explained 1n the follow1ng '
. As the‘above copolymerization, any known
_"polymerization method can be used, such as solution
35 ~polymerization-or'bulk polymerization using_thefmopomer



20 reducing agent is required. By m xi ng up hydrogen peroxide and an
~organi c reduci ng agent, polynerization rate can be inproved with effective
generation of active radical. Moreover, polyner porti h
nol ecul ar wei ght can be increased whi | e i nhi biting chéﬂio¥$éﬂ§$%g of .
nmononers. 25 Furthernore, hydrogen peroxi de and the organic reduci ng agent
are individually preserved until being yged, therefore the preservation
stabilities are also excellent. The above-nentioned hydrogen peroxi de nmay
be used in any forns and can be used in appropriate form depending on the
30 pol yner iczaticoreniet ko aP@rotliwuslxa_rdatidr{ OIA ia; 34 tP0i A efe handling
easiness, r r. preferahly used in a form of aqueous
sol uti on. %oqy%%ove%% g’r ogglﬁ“scﬁ (9)5’d§31% KRR P25y CF8e®e Hsas aafbunt of
0.01 to 30 ssltebke Iﬁmeeppmebé.lfahrley E(hl‘ltst e 3 meniuns peldsulehes,
preferably {840 Yo.r t Cbtob 06, 74 the total anmpunt
p%QSG?F%éé 2 ? 1?%ff I%@ BHETRFENt of

of pol yneri-c nononer
: unreact?vePﬁﬁﬁéﬁéﬁrlﬁépe§§@§oueﬁs ﬁW@hOEWeﬁﬂmhM$ -2-f it exceeds 30 nole%

pol yoar boxlsie,yapidp 1w ab@enOki BRI 0! L0 L300 3ed, L herelore (he

5 cases are nof .preferable The above-mentioned ofganic gént is
a reduci ngP&geKt desnpBSBdast PeR& R ﬁ@F@Xlgﬁecﬂé@r@Vlapoan}dsehadted from

a group Con&mshengydro§Erbk1d@, BindSsoP rarénhal pgefhe OF akali netal
salt or an ine earth.netal salt thereof, and preferably the one 10

containingp%ﬁré‘O P* frot 890G B8N EBIPs FUCR BfeSRELERUPEITOGRRERLEERE! Y, for
exanpl® aspdéunoapbiinte sudbhass eemﬁethaa@hmnppgobggglhgﬁglanlne

aha” Une’ FREREaeRYSE DXL AT, D8 BYRL KL TR B BEE SELS andl oG U
sul fite, sé@iﬂﬁ1ﬁ?@@@@@@%u¢m¢measnethaﬂeeaﬁiamene,Iemeiu@X|de such as
SYPEPQﬁ?F2@fﬁ?§eﬁ@%ng§f%%%€%%Q&QQQPQSg%gtSlyﬁﬁﬁkaneggdrOSUL%%&e% 3S[um
in combination. These polymerlzatlon 1n1t1ators and :
%:'15 .promoters may be used 51ngly or two or more spec1es nay be‘
-used in combination.
Partlcularly, the method described below is preferred.
- In the above copolymerlzlng method, initiating the
'polymerlzatlon using hydrogen perox1de and an organic
'-20 reduc1ng agent is requlred By mixing up hydrogen peroxide
and an organic reduc1ng agent polymerlzatlon rate can be .
1mproved with effective generatlon of active radical.
Moreover, polymer portlons with hlgh molecular welght can
o be increased while 1nh1b1t1ng chaln transfer of monomers
25 . Furthermore, hydrogen peroxide and the organlc redu01ng g
' agent are 1nd1v1dually preserved until being used, "
therefore the preservatlon stabilities are also excellent
" The abovefmentlohed hydrogeh perox1de‘may be-used in any
: forms and ean‘be'ueed'in appropriate form depending'on the
30"polymerization-method- Particularly, from a v1ewp01nt of
handling ea51ness, hydrogen perox1de is preferably used 1n
a form of aqueous solution.
The above hydrogen perox1de is preferably used in an
| _;amount of 0.01 to 30 mole %, more preferably 0.1 to 20
'f.;35: mole %, still more preferably 0.5 to 10 mole¥ relatlve to



met hod of I@fl({car boxyl'i ¢ aci
.

cont ai ni ng organi ¢ conpound such as sodi um for mal dehyde 20 sul f oxyl at e,

..sodi um hydr oxymet hanesul finic acid dihydrate or a salt thereof; invert

sugar such as D-fructose, D glucose, thiourea conpoun a i our ea
and thiourea dioxide; are included. In the present |n\c/l’ess¢f&8'?1ers%9§5ng at

| east one or nore 25 species selected froma group consisting of endiol
group C(OH)=C(OH)-]-containing conpounggand a derivative thereof,
substituted endiol group [-C(OH =C(QZ)-]-containing conpound (Z represents
a nonoval ent netal, a bivalent nmetal, an ammonium group or an organic
am no grou§$€a§0¢hé omgantcof3@odgdnmumgn@@@ﬁbrls pfeiergglee§§095§n
reduction ef hihicigngy v Fuct her nor anon ese, considering from
the viewpoint whet % tﬁ@pggﬂgngtggnﬁﬁfg&& NG ﬁﬁgﬁpe§ndncéﬁéﬁﬁébll@ﬁy
convenlencéhesﬁééﬁrlbanﬁy,lﬁ a§cexbeedacﬁd mbie%odpumyaaﬁﬁbhglﬁc acid
L-ascor bat @iest @krger ¥i hokhle 5;s0 t hor bat hor bat e

T R oBar ThBHo ST bbALREl ehrerbroFRoTD

ester and the |like are rfe fice. Anpong -

“these, agéﬁFﬁlErﬁcPﬂtaBHEf%¥9bﬁ6Fblﬁh%cabb%ﬂfmennmmnedIqmganiaﬂﬂ e. These
mRy be usedledatDghYagént Y0s 04 FBAGCShot Qﬁgh YohBola8% FofembL AL on. The
use 0 to

In an anoun

'_ above organic _reducin S ref ef ab
500 nol e %P HOFE® p?tf%?%rgf 15% 5hed Fﬁ% 9, I5P1P| cRpsEshingepfbty 4, to

100 nol e% @elldtive Rcan@ﬁﬁrhg@@npem@xaﬂealkal1tmégaie§§l£h@g 0,1 nole% the

amount of ses Wt icient generation of -

active rad#gﬁfff%% %% 3ﬂ§{ % %fé %h Freqe éé@%egﬁEFQ%Ye@GetQEEanDunt

of or gé@ni cCoOBlgRA I agentor v o cz:mdsomodtdma@ﬁ i th D ek DY Per oxi de

becones | asge; 1 £iheref or refe abI I n the producing
(€1 ARG 0/ for ELCIIgccor?ial[ ng ‘? rﬁp s%"?"ﬁ 3Fhventi on,

at

1 east one ﬁ@fmm%dﬁ&ﬁmmmr ganl c redu0| ng

- agent is Fﬂyﬁﬁﬁﬁ¥ﬂdmﬂﬁé@r ddk A anl§ACT | N
~-chargi ng aghel e_La one 91%51:1 ygean J'perolg< e andggrgdnl é}c{rig s gax"a ent by

uclih
ereof; alkall metal sulfite such as

sodium sulflte, sodium hydrogensulfite, methadisulfite;
lower oxide such as hypophosphorous acid} sodium
o hypophosphlte, sodium hydrosulflte, sodium dithionite, or a
: .salt thereof; -SH, ~50zH, -NHNH, or -COCH (QH) group~
, containing organic compound such as . sodium formaldehyde
.20 ~sulfoxylate, sodlum hydroxymethanesulflnlc acid. dihydrate
or a salt thereof; invert sugar such as D-fructose, D-

drlpplng e, or a

iglucose, thiourea compound such as thiourea and thiourea
dlox1de, are included.
_ - In the present lnventlon, using at least one or more
- 25'_spec1es selected from a group con31st1ng of endiol group [—
| C(OH}=C(OH) -] ~containing compound and a derivative thereof
‘substituted endiol group. [~C(OH)=C{(0Z}-]~- contalnlng
'compound (Z represents a monovalent metal a blvalent metal,g.
an ammonlum group or an organic amlno group) as. the organlc,
: 30-“reduc1ng agent - 15 preferable from a reduction eff1Clency '
_v1ewpornt Furthermore, among ‘these, consrderlng from the
- viewpoint whether it is a strong reducing agent and _
.avallablllty convenience, specrflcally, L- ascorblc acrd, L—
| sodium ascorbate, L-ascorbate ester, erythorblc acid,
35-'sod1um erythorbate, erythorbate ester- and the like are



over definite tine, active radical can be supplied to the reaction system
at all tines, therefore the amount of 20 unreactive nononmers can be

decreased. Furthernore, if one of hydr ogen .per oxi de a i educi ng
agent is charged by dripping, the other one may be chgg@ég%}zg}gé met hod.

For exanpl e, divided charging, batch charging, post-mxing or the like nay
be used. And when conducting the., 25 cgpolynerization, charging nmethod of
the nononer conponents is not particularly limted, for exanple, any

met hod of dripping, divided charging, batch charging, post- n1X|ng or the -

li ke may b@n@fﬁireﬁ? trhe Qﬂ%ﬁ%m&ﬁihOﬂm@thEH@EE”ELLéQEbQBlC aﬁb 0,430:
transfer enthggé be used accordin to need. Usab such chain

transfer agent 6n8CoF ERG 6FF 1§§éewe§ahﬁe tﬁb@éekﬁ®Mmb¢nu$ﬁ@ art.

The use ofsan@ﬁ@romhabchrhabme brameke{m@ge%e el aelbathinReWeKer- In

- the above nethod f ynerlzatlo noner conponents
.conpri.se one or ngregﬁgﬁg rgaﬂé5|ﬁﬁagﬁlT§ é@?Bge952368fe76b6¥yéﬁﬁ9lene

group, %anéhyamhempuhyabEyDemetglﬁ@@lmo&esatuma&edpﬁem@&ab&y(@)toa200
hydr ophobi akn f a ug ui tabl.e_as the above
e R et o e Rk L Bt R

hydrophobi ¢ chai h transfer
hydrocar boRY§ESEPD BBREHELARAG FOtit ebs 1w Gh@mr®oh a6 bes, orheonmpounds

whose  sol HﬂbthYOEnuM‘@é@ét@{reZﬁ&bﬁe?oin@FESEQaQ:Ltg%hos h%%?t?e are the

chain transfer agents ment i oned above ain rans er agen such as
but anet hi oPSGEE ﬁ%?h?glacﬁﬁvﬁeééﬁéﬁﬁiol ,On defeee e ar ot andhexiafleidanet hi ol

oct adeﬂaneéhceédscsm oheXyt, ”Eiﬁ@a&h@ﬁnttbfod%éﬁﬁhc QQBM&ln&héﬁaﬁ%CO' ate,
coctyl 2- meyeapt o plonﬁE octyl hngrca ropi onat-e, 2-ethyl hexyl

‘mer capt opr Opi onart &; t%%ﬁ?d%th?l Bt AR eroxide becomes large;
1, 8- d|nercaheDeBpfechmma©&$emearé5ndecpneferablel BahdrodaedudiBicapt an;

hal i des SugbraSs SATA9NELEASIPLL 9. 5 §aL BOD, & €L aby ofi d %o JELAY! ene
_ 1nventlon, at least one of the above hydrogen peroxide and
15 .the above organic reduc1ng agent is preferably charged in a
reaction system by dripping. By the’ charging at least one
‘of hydrogen peroxide and organlc reducing agent by drlpplng
over deflnlte time, actlve radlcal can. be supplled to the
‘reaction system at 'all times, therefore the amount of
'_20- unreactlve monomers can be decreased Furthermore, if one
of hydrogen peroxide and organlc reduc1ng agent 1s charged |
~ by dripping, . the other one may be charged by any method.
For example, divided charglng, batch .charging, post-mlx1ng
. or the like may be used. .And when conductlng the |
- 25 _copolymerlzatlon, charglng method of the monomer components
- is not partlcularly llmlted, for example, any method of
‘drlpplng, divided chargrng, batch charglng, post-m1x1ng or-
_the like may be used. o o :
' In ‘the ‘above method of copolymerlzatlon, a chaln
-_BQ‘htransfer agent may be used accordlng to need. Usable as
: such chain transfer agent are one or two or more spec1es‘of '
those known in the art. The use of a hydrophoblc chaln
transfer agent is. preferred, however ‘ l
- '~ In the above method of,copolymerlzatlon, when ‘the
'"35 'monomer components comprlse one or more monomers havrng an




chtoride, bronoform and bronotrichloroethane; unsaturated hydrocarbon
conpounds such as a-nethyl styrene diner, a- terpinene, y-terpinene, ~

di pentene, and terpinolene; and the 20 |like. These may he~used si.ngly or
two or nore species may be used in conbination. Annnglﬁ%gﬁ?&?ﬁihg chain
transfer agents having a hydrocarbon group. containing not less than 3
carbon atons are preferably contai ned. The, above hydrophobi c chain
transfer agent may be 25 used in conbi tation with one or two or nore
hydrophil'ic chain transfer agents, if necessary. As such hydrophilic

chain tran : e i he a ' ed.. Suitable
assuCh.areﬁgﬁ?%ﬁggﬁggng%ggééfé?ﬁgg eﬁ?é gagkgé§§ﬂﬁ§§c§%¥§%%hanol;

t hi ogl ycer BRSatWregegcopnenatsd(aBo aehrdpeppebpronhaiactdansfer

2- mer capt OpyeREORLE BEi §sed; NErcaptopropionic acid, thiomalic acid, and 2-
mer capt oet hanesul fonic acid; primary al cohols such as 2- am nopropane-|-ol;
secondary al cohot$ts¥ehe a3s i Heprakrinnl hydpepaphbe otkatiei Bt amyPonhosphor ous

acid arsl sabéstthesephidd QipQund9dhavi RYPOPROSPALS BroROfASSHUM
hydr oSul f'urous acid,

hypophosphite),. 18 October 200 77_sul furous_acid,
dithionousC%%%%?nlﬂ%t%% siﬁ??wéﬁ%?a%iﬂ?r%ﬂﬂ 3EPTS Pher@mPoYRAYy. WRRHE um
~sulfite, ssaluinihidy ogerwstdrf idte, 2500 Usn 8ot hiopé t €hasoth M nrbiakigd fite,
Dot asel um abt € F e AR OSSP orie BRAES TR ET R o
~ the net hodtpdnsdiel rygeies aiove shdutanensiel, oagemtthiolhe reaction
oan be app e R e R Cuced singly | nto
the ' react? SRR TRIRL i (CYAhP IR B MseeR Frad vidRichéndl + nctybnoner
havi ng an oyl kyd SN r BH,ar 2-Sl et R o e, 1ddig,1 Hie above
. copolynerization may be carried oyt either 15 batchw s€ or continuously.
As the sOHW%ﬁﬁaébﬁgﬁ$R%9Qﬁ£ﬁi %—et yfiexyl mercaptopropionate, 2-
o mercaptoethyl octancate, 1,8-dimercapto-3, 6-dioxaoctane,

15 - decanetrithiol, and dodecyl mercaptan; halides such as
.carbon_tetrachlqride, carbeon tetrabromide, methYléne :
chloride, bromoform, and bromotrichlbroethane; unsaturated
hydrocarbon compounds such as'a—methylstyfene dimer, o~
terpinene, y-terpinene, dipentene, and terpiholene; ahd‘the'

.20 like. These may be used singly or two or more species may

| be»used_in.combihation.' Among them, thiol chaih transfer '

- agents having a hydrdcarbon'gfoup containihg not less than .-
3 carbon atoms are preferably contained. o _-
- The aboVe:hydrophobiC'chain transfer agent may be |

25 used in combination.with one 6r_two’or:more'hydrophilic

chain'transfér'agents,‘if ﬁecessary. As Suchrhydrophilic-
"dhaih transfer agents, those known ih the art can bhe used.
Suitable as such.are thiol chain‘fransfer,agents such as

o mercaptoethanol, thioglycercl, thioglycolic acid;'-fr

30 mercaptopropionic acid, Z—mefcaptopropionic'aCid,'3—
mercaptopropionic acid, thiomalic aéid, and 2- . '
mercaptoethéngsulfonic acid; primary alcohols such as 2-

-aminopropane—l—ol;'secondary‘élcohols such'as‘isopropanol;

o phoéphorous acid, hypophosphorous acid and salts thereof

"35_'(e;g. sodium-hypophosphite;'potassium,hypqphosphite),' 




wher e necessary'in the step of copolynerization, any of known ones may be

.used and suitable are water;. alcohols such as methyl alcohol, ethyl

al cohol and i sopropyl alcohol; aromatic or .aliphatic hyglg BéPﬂR% such as
benzene, 20" tol uene, xylene, cycl ohexane and n-heptane; estefrs such as

‘ethyl acetate; and ketones such as acetone and nethyl ethyl ketone. These

-the polynerization 1nitiator a

“the reactl ssel 10, i.s preﬁgyred nce the ol ecul ar
eﬂﬁsai

may be used singly or -two or nore speci may be used in conbination.

- Among. them one or two or nore solvents selected fromthe group

consisting of water and. 25 | ower al cohols containing 1 to 4 carbon at oms

are . prefenalihyousedciapmibeoyi ewaebit 8&1§0|H9tbioﬁoﬂs Lhgy nmononer

conponents d. t he, product olycar oxylic acid of the nethod
of adding F% a%%ﬁBﬁgP %%ﬁp%geﬂtsan 382p BFyﬁB?F%@fléﬁ ¥ni £pdivR, etc. to the

reaction ves$éliten Sb@EmﬁbDy@r@@@mlQﬂgﬁlﬁgthQQdQUmC@pgﬁygﬁitéatFQ@l
ing the reaction vesse Hoal

sui tabl e pprising ¢

monormer cdﬂ%gﬁéggsfg%g Tﬁg Attt WY ?%£§bg?ynﬁ?Fi%f%E% hydregahor thereto to

conduct® copel yheei zae oy iuhed et homli 85, coapassing £&es9i H9) £hee1 eaction

vessel W t hngoperof 1 48008 008! 2%9 sd P oL ner%gonponents and then adding
n

residual r conponents thereto to
conduct copol ynets &Y ditte dfFhase afetardd npnpre sahftgre ofterigi ngedhergeact i on

vessel W tdgdie wlm{@rﬂg@ﬂl@h s yentgangd 4 Jg the whol e anount
of the mononers merization jnitiator t er o are SUTtabt®e. Anong

such net hddet CE%@M TS ichy i d yeimr g (e lsopwininerd zat i on by
addi ngodr opive sehdite tpelng TR 2ajdrn nd Pidd %Irpdr&i%efﬁ)rbq Wgy %h S:Sdt Jely to
di s

ri bution

‘of the (et Copoiyirer 4n GRS rsvanse t"ﬁe“-fbé??@nt
-di sper si blmqrtoynefmﬂlamgeasn ogytaliecymemedlgtm@ ode RNty GO MRS dY A3 and the

tike can bgydmproved thereby. Furthernmore, the copol ynerization reaction
_is preferably

The above copolymerization may be carried out-either
15 ' batchwise or continuously. As the.soivent which is used |
where necessaryrin the step of copolymerization, any of
. known ones may be used and suitable are water; alcohols

such as methyl alcohol ethyl alcohol and 1sopropyl
| ~alcohol; aromatlc or allphatlc hydrocarbons such as benzene,
20"‘toluene, xylene, cyclohexane and. n heptane; esters such as
ethyl acetate; and ketones such as acetone and methyl ethyl
‘ketone_ These may be used 51ngly or two or more spec1es
‘may be used in comblnatlon._ Among. thenm, one or two or more
solvents selected from the group con51st1ng of water and
25 lower alcohols contalnlng 1 to 4 carbon atoms are '

- preferably used from the v1ewp01nt of solubility of the
‘monomer components -and the product polycarboxyllc ac1d
polymer ' L ‘ '

_ ' As for the method of addlng the monomer components,

30 polymerlzatlon ‘initiator, etc. to the reactlon vessel in
'_the above-mentioned method of copolymerlzatlon, sultable-‘
- are the method compr151ng charging the reaction vessel with
all monomer components and then addlng the polymerlzatlon
: 1n1t1ator thereto to conduct copolymerization; the method/
35 comprlslng charglng ‘the reactlon vessel w1th some of




15 carried out with maintaining the density of water in the reaction
.vessel during the copolynerization to not nore than 50% since the -
preservation stability of the obtained polyner is nDre%g r&vgﬁ Qy t he
i nprovenent of the. copolynerizability of the nononer 3#3863 Q_ More 20
preferably, it is not nore than 40% still nore preferably not nore than
30% In the above nethod of copol yneriz Elon the copolynerization
tenperature and ot her copol yneri zation condltlons are appropriately

sel ected according to the 25 copolynerlzatlon met hod, sol vent,

pol yner i zatn®tondgy tdo&t;@rnent%n%n@ajﬂeri RIS t%%e'ibbl‘%}m|ﬁ)é qd loht i's

general ly qierred t hat the c nmerization teiiperature be not | ower

‘than 0C andﬂﬁblﬁﬁ h&P% (&7 L ﬂﬁ%P@eﬁképﬁﬂﬁﬂﬁ%ts|ﬁh%@§t@oﬁolomer t han

|400 SE lhl | arovdnqir @‘oemb’mserﬂatath@wer a}?x@l te/ha@n n@f&ﬁode%ﬁﬁlﬁr'ti'h'l)ﬁ Iifzgfcef 2{3' Y not

ower an nDre prefera i r an i

nor e preferagﬁ§¥ﬂ%gﬁhl % An VEGGEL & % t%ﬁl? ﬁg@F§F§BF9°ﬁote hi gher

‘than 85E&. HfLvsaity apd @b&aladdlbg the ahele smbhad ef B3heCopabyersi zation

as such ca e 18, Cct ober 79 of cenent
%n@?p%%?ﬂe?%zé@?oﬂaﬁﬂltgg989 @BﬁrgFPeFrefﬁpﬁggglﬁeut$¥ﬁ?%atlOn

. additives. \Were necessaré bé use
with an al B¥GhnBesbpdsanthe mPﬁéPéraﬁmprmsedgasathglagkahtnEhsubstance are

‘i norganic c%@b&%mé@&Baﬁ§oﬂDB9V§héﬂﬁgaagoﬂhY§eeEEe”ﬁ&?bm@%gtgétgﬁs

chl ori des and, car bonat amoni a; and organi c n the above
method of COPSIEGHEFi 33 | BANORRES EBS@??ﬁ%V?%&tF@ntbe rhechbooneessehponent s

' is preferalibyprederied Quﬁc@ttﬁedﬁglééuﬂﬁrnﬁéiﬁﬁt'éﬁétPﬂthléﬂ Ebgﬂ
egr ee

_unsaturate? nggélg aci d nononer %8% nmol e %
neutra |za Fon" PP RS hins AR (P &t B a?%6§9vlé5h%EPH %%@o%%? %%We¢%
© expressed. dasperatbbiithefoml enésrodsthe thasatwl aled sarbexyhic acid

nonomer  (buihfo 1§§+ formwth total nunber of noles of the
unsaturated B ho% ﬁs é lﬁg n De 1mprove8 the eb
7 Fur hermore, the copolymerlzatlon reaction is preferably .

.15 . carried out with maintaining the density of water in the
' reaction vessel during the copolymerizatien-tO'not more
than 50% since the preservation stability of the obtained
polymer is more improved by the impfovement of the '
. ‘copolymerlzablllty of the monomer components. More
20 preferably, 1t is not more than 40ﬁ, still more preferably
not more than 30%. ‘ o
o In the above method of- copolymerlzatlon, the
'copolymerlzatlon temperature and other copolymerlzatlon
o econdltlons are approprlately selected accordlng to the
) 25_1copolymerlzatlon method, solvent, polymerlzatlon 1n1t1ator, -
' and chain transfer agent employed It is generally ‘ -
preferred that the copolymerlzatlon temperature be not
lowet than 0°¢C and not higher than 150° C, More preferably}
.+ it is not lower than 40°C,.still more'preferably not'lowerr
30 - than 50°C, espec1ally preferably not lower than 60°C, .whlle.
| it is more preferably not hlgher than 120°c, still more'
—:‘preferably not higher than 100° C espec1ally preferably‘nbt
hlgher than 85°C. | . '
) The polymer obtalned by the above method of
';35 .copolymerlzatlon as such can be used as the maln ‘component



aci d monomner (b) being taken as 100 nole % Wen. the 15 degree of
-neutralization of -the unsaturated carboxylic acid nononmer (b) exceeds 60

. mole % the degree of polymerization .in the copolynerifZah.QBes &E will not
rise, hence the product polyner may possibly have a | ower Fec ar wei ght

and the production efficiency my possibly decrease. More 20 preferably, it
is not nore than 50 nole % still nore ;preferably not nore than 40 nole %
still more preferably not nore than 30 nole % especially preferably not
nore than 20 nole % nost preferably not nore than 10 nole % Suitable as

the net hod odf cemenyi agdobivehe Zheopohyr@sszagj ot UsNhd NE AP or

unsat urate X o] (b a de ree of neutralization of O
to.60 ol gu(’%@%galrgg Xhh‘&ra %E%tggﬁpglgglnaﬁsﬁﬁ)i(@tt? oSHhetarfeacid form
unsat ur at e§refeaprbbxynsedaes dthenahkal (hy, subasehycs here whed egamsat ur at ed

carboxylicsackd HRARMBE £boi 1&‘@&@11&' %gv%feégumaﬁ ﬁ?xgtﬁr}%f %%Orﬁhat ﬁg)

is a hydro en atom copol yneri za
met hod > %B#PEH%%Ss%l’b‘]ie‘é%ﬂ?@n%h%sm@amwmedan@anbgmyia carainiel, ngnwoer (b) -

to COpolyrrerl zatipniad tasoneutd Bldgat + oy, iﬁ% o2, 4 ka| i ng substance to the
formof a salt,. such a%.ﬁ%od%%m% salt or a nium sa , c?thellke at a
degree of TEPOLYBHet? RIS | SAPRANGED Jﬁi)mf@ﬁobl'&he

‘pol ycar bOXWI-'ClMI@U@dW@YdE(Q‘%ee ot yicaiHoxyl 4 £t i AEi gk RYly B yesul ting
from copol yneri Eeo d n| trocgen at om cont ai ni ng nononer haV| ng
non- am de %ond ]lyﬁ‘ay YT R yier deduita fY modm ¢
copol yWoer i Hag |Céﬂgr€us|m§ reeyiotadhyarti ioml o htle alied ene ted @%rﬁé@%tlcrmnon”er
- (B), and Sl tihg ri zation
- pol yani deg%gd;?niorﬁe m)no({rr“rﬂs5 (gG;ggggt%é/&prﬁesétrﬁrW \?éﬁ h%nmé?rl@ Bifathed by
- “copol yner i ¥htaorradted iwa rasworedic estipbmamosmerasblo iment |serle:dfawhﬁwer1tﬁs for
- the nol ecultar mﬁ.laghtmﬁi&)eiu%ff meQRQ WEeTuh L NG 6L,k aver % x?ﬁ' ecul ar

y

,rnwelght (“NQCfHSmdﬁﬂﬁ%Q”%%?db%%a%erak%Bh%%tE%% %oagn%to éﬁen theéFelnafter
15 degree . of neutrallzatlon of the unsaturated carboxyllo acid
monomer (b). exceeds 60 mole %, the degree of polymerization
in the copolymerization step will not rise, hence the
product polymer may p0551bly have a lower molecular welght
- and the- productlon efflcrency may p0551bly decrease More
_20 preferably, it is not more than 50 mole %, still more
‘preferably not more than 40 mole %, Stlll more preferably
not more than 30 mole %,_espec1ally preferably not nmore
than 20 mole %, most preferably not more than .10 mole %.
~ Suitablé as. the method of carrying out the
'.25 'copolymerlzatlon u31ng the above unsaturated carboxyllc ‘
acid ROTIOMEer (b} at a degree of neutralization of 0 to 60
mole % are the method comprising subjecting the all acid
| form unsaturated carboxyllc acid monomer {b}, namely the
. .“whole unsaturated carboxyllc ac1d monomer (b) in whlch M in
‘30 1the above general: formula {5). is a hydrogen atom, . to
'Qcopolymerlzatlon without neutrallzatlon, -and the method
comprlslng subjectlng the unsaturated carboxyllc acid
monomer (b) to copolymerlzatlon after neutrallzatlon with
_ f"an alkallne substance to the form of a salt such as sodium
..'3$'fsalt or ammonium salt and the like, at a degree of
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. than 300, 000
-100, 000. |racealspe1w-ne|rert=.mlbmngofeOmobMpawﬂéﬂkétﬁ@hdusﬁ%yérers are used,

: ref!erred' to as "GPC') and expressed on the pol yethylene glycol equival ent

basis is, in case of the above form (l), 15 preferably not |ess than 3,000

“but not nore than 500,000. It is nore preferably not L&ﬁé t ha 000 but
clo rg@és

not nore than 300,000, still nore preferably not |ess but not
nore than 100, 000. In case of the above form (Il1) or (111), preferably not
l ess than 500 but not nore than 500,000,,1f 20 it is Iess than 500, the

wat er - reduci ng performance of the polycarboxylic.acid polyner may possibly.
decrease and, if it exeeds 500,000, the water-reducing performnce and

sl unp |OS$1e}mth\aQﬂtththﬁf bech eb tbempokygarboxylic acid pol ymer may
possi bly decreas&P ' ferably not |ess than 25 4,000 but not nore

| nor e r
BT r PRy Ebfy antt POLEEEE4h & Dby BHOHEEL 1or ot hon

nol ecul ar, wei, ght of not

moro than E0to08chs6CaRT sORF £ BHaBl YORBRRoreV GGG, BbERe e

 pref eradl yroayranbosyl hana2bd 0pol yiide aeeuhgimgofﬁdsmmmﬂ&ﬂymérmw&id,@n of
t'he pol yal e C I|c L d |s referabl
e PO YR LR AObY EOhyhDI £ MR YCAI ROKURL o BE4¢ RIS Ion Y

not” nore tha nor e era nor e st|II
nor e pr ef er(ElbI'yaBG POLYROF er ¢ fiaht B30T nBres . combbyné f | axehue usnutcj”ua aver age

18 Oct 0berp3@9§ml§épﬂpﬂr§rﬁlﬂ'é”m§ﬁoﬁ$ra@'@]toPntl‘Pet_{Tt: sapf valdlans, alygol 'S_

preferably nore preferab not

~ preferabl y© QB?“P% sth%‘PP%iYTF%rJaZ%FJeCP%r?% emmmemtcommmsecmer

vei ght of mehei sespeshove. 5 AROIHTERS AR 1N} 1428 ghange af;c35, 000 to
nunmber of addition of the

-’60, 000 and,, for the average nolar '
" pol yal kyl eneggjr% ’ Qi%o"ﬁ%}r i D GIN I HTE Fhaft M Gnd™InéS | ess t han

10, for exaer‘pélanﬁwmﬂkas garld fedrmnad teisyn ichrqueferrashy lhaMamadie aver age
ol ar - nugisﬂféfé)éré@% | o0 Qdpepol ¥a ké’)lpezness%élcoozl %N tph yae%%\ﬁ_e%%l ynmer is 40

'-to 300

lglycol equivalent basis 'is, in case of the above form (1),
_15'Jpreferablylnot less than 3,000 but not more than 500, 000.
It is more preferably not less than 4,06ﬁ but not more than
- 300, 000, still more preferably not less than 5}000 but not.
more than 100,000. In case of the above form (II) or (III),
preferably not less than 500 but not more than 500,000. If
205 it is less fhan 500 the water- reducihg performance.of the -
_‘1polycarboxyllc acid polymer may p0551bly decrease and, if
"~ it exeeds 500,000, the water- reduc1ng performance and slump

BTN "eV loss preventive effect of the polycarboxylic acid polymer

. may p0851bly decrease It is more preferably not less than 3
25, 4, 000 but not more than 300 000, still more: preferably not .
'oAless than 5 000 but not more than. 100, 000. Co
l In- cases where two. or more polycarboxyllc acid
 _polymers are used,. each polycarboxylic- acid polymer
. preferably has a molecular welght of not more than 50, OOO
30 . more preferably not moré than 30,000, still more preferably
| not more than 25,000. - The average molar number of addltlon B
- .of the polyalkylene glycol in each polycarboxyllc acid
l'polymer is preferably not more than 100 moles, more
L preferably not more than 50 moles, Stlll more preferably
_-35' not more than 30 moles The dlfference in the average



for 'the nol ecul ar wei ght of polycarboxylic acid polynmer, the weight
average nol ecul ar weight (Mv) as determ ned by GPC and expressed on the

pol yet hyl ene gl ycol equivalent 15 basis is preferably 800 tq¥ﬁ 0, 000,
nmore preferably 30,000 to.80,000. In the present descr1i%p igher wei ght
average nol ecul ar wei ght of the polyner is a value determ ned under the
GPC neasurenent conditions given bel ow. __GPC nol ecul ar wei ght neasur enent
condi ti-ons 20 Col um used: Tosoh TSK guéPd colum SWKL + TSK gel G4000SVWKL

+ G3000SWKL + (2000SWKL El uent: Sodium acetate trihydrate (115.6 g) is
di ssol ved n@lﬂrniﬁzﬁ@eﬁ%f’emdfﬂ’@? f.water and 6,001 g of
i's ﬁh@ﬁ 31780132? e}gyfedjﬁfg - dSwith acetic

acetonitrile gnd t he sol ution
acid and usete Attt e dihames, e!lfaﬁemtpr&fthhomnmlm tHaG @l of

‘the 0.5% sostitlDmefe theretaany Rwenisd g rafe: ﬁ FELE L 0 -Col um
tenperature ml%:?%. St atnd%ga gﬁgpl es: Pol yet hyl ene gl yco pea “¥5b nol ecul ar
Céslae*omemitﬁ)mf QOBSPELL,iFR0, 4,250,

wei ght s (Nb
7,100, 8, 4780 Gmuers ofreCadiithriat itore Q:lﬂ’rllﬁa o%ctprdiﬁf t%56@eto g ElgéV\étserS
| ndex

tector

Japan's 41 ffer ractive.18 - ober. 2006 82
 Anal ysi s sgﬁcgymefjre ei{}élétxe%r%e %5)& &n “émﬂﬂe& IAgtifeon gf2theThe cenent
adnlxturesHQiKakkx%mW%éﬁaﬂmﬂnnedcbmhnmaﬂﬂmd&ﬁi®o¢1m@}ecaﬁagelgrggaced

al so by copRlyy i a 0 conpri.sing, as essenti al
“constituents, %éeszad?%\?e1%??%%5&%%a{%ﬁﬁoelﬁé gt &p {#8d&fur 4Fed nononer

~(a), unsat lﬂrétfé‘&r@éjr ‘boxyl i c acid nononer (b) and nitrogen atom containing
nononetohavi ng naRzanide herda§ @)molég FthCQQSE g zgti on technique,
i crous na t A m)norrer- :

- the above- ”E &Bgne eggtg ggololgrghe above nor '
speci es and polymer is 40 to 300,
' - _for the molecular weight of polycarboxylic acid polymer,‘
the weight average molecular weight (Mw) as determined by
‘ GPC and expressed on the polyethylene glycol equivalent
.15 basis is preferably 20 000 to 100,000, more preferably
30,000 to 80,000. In the present description, the weight o
- average molecular weight of the polymer is a value ' '
determined under the GPC measurement conditions glven below
. | GPC molecular welght measurement conditions
20 _Column used: Tosoh TSK gquard column SWXL + TSK gel
G4000SWXL + GBOOOSWXL + G2000SWXL _ N
_ Eluent: Sodium acetate‘trlhydrate,(115.6 g} is dissolved
in a mixed solvent composed of 10 999 g of. water and 6,001
. g of acetonltrlle, and the solution is further adjusted to
,25 _pH 6.0 ‘with acetlc acid and used as the solutlon of ‘the -
'eluent ' -
'Injectlonrvolnme: 100 pL of the 0.5% solution of the -
eluent . R | -
. Eluent flow rate: 0.8 mL/min
30 Column temperature: 40°C |
Standard samples: Polyethylene_glycol, peak-top molecnlat
- weights (Mp) 272,500, 219,300, 85,000, 46,000, 24,000,
12,600, 4,250, 7,100, 1,470 | |
o Order of Callbratlon curve: 3rd~ordet .
‘35 Detector Waters, Japan 5 410 dlfferentlal refractlve




t hereof in the nononer conponent and the copol ynerization -conditions,
-anpong ot hers, are adequately selected to give the above-nentioned forns

(I-1) to (I-6) The cenent adm xtures in the above- ”Entté)ﬁ‘éfobepéd& 15

(I1-1) to (I'1-3) can be produced al so by copol ynerizing a  nonone

conponent conprising, as essential constituents, the above- nentloned

pol yal kyl ene gl ycol unsaturated nononergs (a), unsaturated carboxylic acid

mononer - (b) and pol yhydric al cohol -al kyl ene oxi de adduct nononer (d). As

for the 20 copol ynerization techni que, the above-nenti oned nethods are

j udi ci ous! ¥ngeeddetpetehe nonomer speC|es and anounts thereof in the

nNoNoMer ComPANeH s adwet e cop E}@éer ng_others, are
adequatel y select ed SO that tﬁﬂhe p yca ﬁ WN@% 37”0 andit he
pol yhydric al cohgte FERRANy | ashiel 03 1okes artdtﬂdte rnetyo be-reorttiaimet! fiornishe product -

when the CBmBnttcadm-&; ur@s, ivk theabove eftff’éé’“ﬂ}' og}g roduced t-hat
t he polycarbox%l C aC|d polyner resulting from- co 6?@%% i# using the

pol yhydri&® |CHIRaREHe CQ%HRkﬁtﬁﬂhuﬁSrﬁﬁﬁﬂnﬁlak(ﬂpnduﬂtumnmm t he

pol yhydri ctted Ciﬂitﬁie“&(érﬂ:llkzﬂe@'l%)dl Fdacaddiict gy he

-pr oduct wh q%l u?s i'n the above form f?t%)%d OI}‘Ognlﬁﬁfduced
or that the dol VCAr % YA C b IARATRT f rkdmanéomlty‘lmemzatl on

~ usi ng t he mnymo@maana|n@ommogiezy:renango>ﬁcdﬁ—aadm@uodwqd@r Aﬁgf—‘&{ie& with
anot her - P C ners cont al ne In the pro UCt
when the (188 Octogggyﬂff%%%%%hcg%n TSR xt@%e?%oﬁet "HETIHOPESE Beihpds- 3) are
 produt®d. @Tehd uddpépusadniigeds e aofl tthe presenrtr ispeenkisoBndcampuhses t he -
above- nenthered resge a | u nt _adm xt ure, conpri ses an
RhiahoRBRASY Eg%@%%en% Glg %%ggﬁﬁ gggmgﬁézgﬁaoplke |

- agent capabl g %f bei ng 5 incorpor n cemnen
" conposi ti GRES* ﬁﬁﬁ'ﬁtyaﬁoegnﬁﬁbeaédl girge adgaagedvherdecthd temghte

adntxturethenﬁbbﬁengehheoﬁéﬁvﬁoﬁﬁﬁt'QHQQ %%SQ@L%§| constituents as main
‘component s s opg, of e Preferred. form, of enbodiment of the present
invention. The entione Orms '
__15 {II-1) to (II-3) can be produced alsc by copolymerlzlng a
monomer component comprising, as essentlal constltuents,
~ the above—mentloned polyalkylene glycol unsaturated monomer
| {aj), unsaturated carboxylic acid monomer (b} and polyhydric
‘_alcohol -alkylene oxide adduct monomer (dj. As for the
20 “copolymerlzatlon technlque, the above~mentloned methods are
judiciously used, and the monomer spectes and amounts
thereof in the monomer component and the copolymerlzatlon
~conditions, among others, are adequately selected so that
~ the polycarboxyllc acid: polymer and the polyhydrlc alcohol;r
25  alkylene oxide adduct may be contained in the product when:
the cement admlxtures in the above form {II-1) are produced,
that' the’ polycarboxyllc acid polymer resulting from
‘copolymerization using the;polyhydrlc_alcohol—alkylene
. oxide adduct'monomer[ ‘together with the polyhydric aicoholui
aorealkylene oxide adduct may be contalned in the product when
the cement admixtures in the above form (II 2} are produced
- - or that the polycarboxylic acid polymer resultlng from
copolymerrzatlon using - the polyhydrlc alcohol- alkylene'
o oxide adduct monomer, together w1th another polycarboxyllc
:35=fac1d_polymers, may be contalned in ‘the product when,the




- 10 ‘essential - constituents according to the present invention are suited
for use as the main conponents . of cenent additives and they can constitute

"the cenment admixture of the present invention.. Such agﬁﬁgegtdﬂﬂgitive is
described below. 15 The above cenment additives can be a°%" ment

- conposi tions such as cenent paste, nortar, concrete or the |ike and used.
And, they can suitably be used also in 8gltrahigh strength concrete.

Suitabl e as the above cement conposition are ones.in 20 general use which
‘contain cenment, water, fine aggregate, coarse aggregate and so on. These

may be addeemwmthaammetum@ethStheueho@% fro¥maq i -Bh aglal YrRAGE.§! ag.
uItrahlgh strength™ concrete"” neans

silica fune, | i mest one.
‘the one 25 gene?gFl Nt aFP@aXFHthE It FBpdPEESEBRERRVERRDORI t i ons,

nanel y t hatokipmdses thecabbeewhealﬂrohEdStal%@@ﬁﬁ:'ﬂa@f C&HgtlbﬁéHE?I ngs product s
concret e

t her eof, i a her than conventiona
'speci es evgﬁ&wﬂgnggﬂkgt %éﬁFSrSP.SQPE%reaBEEHEa% Lchapaged with
convent? onahcgorprebeg. lFoceegabpbempesdanmhenaﬁdiely\@é eEbRSEBIME iR 0 IS
0, 0, I
Dot gher ke 2B a0t pptMLBREE LD SR e

partlcul ar not |gher t y nmass
by mass, e&{BEXEVF§ %@E@?lS&ngb?en@h@VEtmemtkmmddoésm@mmiale shows t hat

level of 350M@tra@eﬁtéyaaimabhceo ndkeub ! r ordinary 18
Cct ober 200684 t he harﬁswhl nngr%guegtlés 0\(/1\E/,~:1rlef'211 }%%en% Ci

strength ©of Hot° #]o%%t?o RPN Hre, Plf%ﬁ“é%%rlm‘fﬁnﬂmm-r tl“hen 80 N/er

furthéﬁ'nnessemmlaxwmonstmﬁuéﬁMhTﬂé&@%diﬁgrﬁﬁtﬂﬁéﬂ ggﬁ fhan 120
Cl -ﬁy notiiomer t han

SVOSWIEV m%ré%&%&bt}éld@tﬁ oner thak& 160, nN/er 5 espe
Uita HE™ AR et st - a‘?‘@“FB?IEﬁI?Fa‘Sr wE isgiendarly  strength,
‘ultra hi graddirtives reentithe ymomer aten dteiatiy taViie® celerdt kR tlang ccenent ;
and b|end3ﬁu99§ﬁeéﬁﬂt QﬁﬂﬁgHtlon ‘Such a cement additive is described
below. _ i
i5 The above cement additives can be added to cement
comp051tlons such as cement paste, mortar, concrete or the
_ like and used And, they can sultably be used also 1n
'ultrahlgh strength concrete
‘ Suitable as the above cement comp051tlon are ones in
720 general use which contaln cement, water, fine aggregate,
coarse’ aggregate and so on These may be added with flne
_powders, such as fly ash, blast= furnace slag, srllca fume,
~and limestone. '
o The term “ultrahlgh strength concrete” neans. the one
25 generally so called in the field of cement comp051tlons,
' namely that kind of concrete which, in strength of the
hardenlng products thereof,.ls comparable to or higher. than
. that of conventlonal concrete species even when the’
_ ”water/cement ratlo is reduced as compared:with conventlonal
30 levels. For example, even when the water/cement ratio is |
not higher than 25% by: mass, further not higher than 20% by
| mass, in partlcular not higher than 18% by mass,
- partlcularly not hlgher ‘than 14% by mass,. espec1ally about
e 12% by mass, that kind of concrete ‘shows that level of
.735_'workability-at which any trouble will'not arise in ordinary:



speci es such as high al unmina cenent, cal uciumalunina 10 cenent,' portland
-fly-ash cenent, portland blast-furnace slag cenment, silica cenent and the
like. As the formnulation amount and the unit water d cenent
per 1 nB of concrete is, for exanple, for producing hrgﬁﬂdu&%gﬁthy and
‘high strength concrete, the unit water 15 content is preferably 100 to 185
‘kg/nB8 ‘and the water/cenment ratio is prgferably 10 to 70% Mre preferably,
the unit water content is 120 to 175 kg/nB, and water/cenent ratio is 2.0
to 65% As regards the addition anount of the cenent additive 20 to the
cement conpésit Ebd, the hargerfiegredothat shewsesseﬁmpabsgpﬁét$t$@ﬁ§§hof t he
above formyel nd} 49wkl- 61aRf 6ot res nvention, the gsse
| " ha RS ERbepoY Bt Tnubenshase by Repme,

constituents of the above form
const i t uent8r LT t R @b lewex(thlan 1}06 oN (13, 3)n gremmitctiamaeiot ess 25

“than 0. OIO/(J_BMefraﬁﬁalbui2M¢mﬁharb§.p€@&yl£@§§ ﬁg{:a%h&gro%i gGM\hﬁl/e genment

. mass b%;ng t aken as 100@6by nass. | ess
i nsuf fiti eRtPpetf ot ¥reitle %%%Fa%@%ﬁl%@@c§/mmy resul t. it exeeds 10@6by
mass, the econmwyitddle b&es A .adbre dlir@ér?rf aé)rlé’@fdlﬂasrf'o ggls %1
nmore pref e B ess

- 0. 05% by ut. more th Wbb sti .
" than 0. 1% n%&geg h’bdf% %/]émysmfﬁé% h sanereraie fmadentdddeval ues
are. reducen Vilteigmomifl arhe ceméntd, coid efitenddd Therahowe et additive can
~ be used i 2006 85 mnth any. of those cenent
'dlspersanpgﬁﬁﬂ ﬂq%%gpﬁﬁggl réﬁ' T SRS Qﬁnﬂé$491§#ﬁ9¥ﬁ% As the
- aboveleewﬁﬂme%rsmrstdrﬂr@ filhe efsdi Icmmerrg:,arlcmmambltﬂ.aslu-@mmdef onat es;
. pol yol .derd ya4 i d8fentd naphthel enesi! f ¢ }Pec' (hI gecondensat es;

_mel am nesul f oni.c aci d-formal i ne condensates ys yrgngsulfonlc aC|d
‘salts; ani yqﬁﬁqy ggp&nt and the unit water content of said _

cement per 1 m® of concrete is, for example, for producing
| ‘high durablllty and high strength concrete, the unit water

15 - content is preferably 100 to 185 kg/m and the water/cement-

' ratio is preferably 10 to 70%. More preferably, the unit

‘ water content is 120 to 175 kg/m_, and water/cement ratlo
lS 20 to 65%. '
| As regards the addltlon amount of the cement addltlve
,20'ﬂto the cement composrtlon, it is preferred that the
| .essential constituents of the above form. (I-1) to (I 6) of
ithe present invention,; the essentlal constltuents of the
above form (II~1) to (II- 3), and the essentlal constltuents"

.. ©of the above form (III-1) to (III-3) amount to not less

25 than 0. 01° by mass but more than. 10° by mass relatrve to-

" the whole cement mass being taken as 100% by mass. If lt
is less than 0.01% by mass, insufficient performance
characterlstlcs may result. If it exeeds:lo%rby.mass, the |

| 7 economy w1ll be poor. More preferably, it is not less than
“30. 0.05% by mass but more than 8% by mass, still more -
'preferably not less than 0.1% by mass but more than 5% by ‘
mass. _ _
Said mass percentage values are. reduced values of the
solld content

'35 ~ The- above cement additive cangbe'used in combinations




conpounds such as am noaryl sul fonic aci d-phenol - formal dehyde condensat es
.as described in Japanese Kokai .10 Publication Hei-01-113419; cenment -

di spersants conprising, as conponent (a), a copol yner ﬁ§ @iﬁghﬁﬁhgylene
- glycol. nono(neth)acryl ate conpound and a (neth)acryllc(g P und
and/or a salt of said copolyner, as conponent (b), a copolyner of a
pol yal kyl ene gl ycol nono(neth)allyl ethgg 15 conmpound and mal ei ¢ anhydri de
and/or a hydrolyzate of said copolynmer and/or a salt thereof and, as
conmponent (c), copol ymer of a pol yal kyl ene gl ycol nnno(neth)allyl et her

conpound amdt&.mm@ebﬁ &hb@ee&EanQfd@s@%&ﬁ%ﬂﬁ%‘%ﬁ%cﬂ'&%@'1n0§€9892§ and/ or
a salt the 20 Kokal Publicati

reaf , _as C%lbed i,n ggpanese
Hei - 07- 267?%% 2 %n gﬁ Ra8rt ieSPEoRpti-si Ag, the @bAPRrestent a copol ymer
of a pol yaldiypenesangiycohe( felhpatnyl ate &ﬂdtﬁﬁ&bh)acry|lcaCId (or a salt
~th f f | - | | '
vool Lommound gt aePLsBnaREst ' b8 08y L R sl T o Bt e Hescr i bed

~.glycol. conpound an as conpone sur f act ant
in JP 2%08!}§Bhtb@é@nyﬁei§on@t poﬁ.giefbyineﬂle(lpr epytienextgkycol (neth)acrylate

or pol yetmaﬂ%egewbgﬂeagw%{mqgg%geg hER¥a peLher

(meth)al |yl sul fonic aci ereo Eﬁ%th)acryllc acid (or a
sal t thereBP)lYS‘égraégéwseawnaeedJa@éh@seamnasupﬁ@m«:aaa:m Sho- 62- 216950;

copolyner5c6ﬁpﬁﬁhM§tBM&E“@&p&@ﬂﬂ&@ﬁfisﬁif&ﬂkc gg&h%g%%giate

: (neth)allylsulf £ @CI %@r a sal t her eof % acrylic aci d (or a
sal't theredf e {28 cr? %P??F%%p%%e@%skﬁk ﬁdPﬁhlJeﬁnmeﬁﬁfﬁwk@ﬂ 226757;
35 copdl ynﬁublm‘:apbbwmw@neimmw e@@meﬂtyegépéﬂyémsa%ﬁﬁﬁléé Cct ober

2006 86 | d It t f
-(neth)all§ oxf%@%zeﬂ%guloghﬁh%%§’ XTﬁr o a?tp?féﬁik§5e%ﬁu91X?ﬁkh)acryl|c

‘acid (or -k {mebeyaufylates cegsridkddand aJa@@ﬂeﬁ&ﬂ‘SﬂLle&(LacB_upl i cation

'-.nalelc acid . or t her

Hei - 05- 363@&mp@@£9I ;5%(g é?#%ﬂgpnﬁyescrl %Wﬁl nnno(neth al | Iusaher and

a copol ymer of a polyalkylene glycol mono(meth)allyl ether
.15 compound and maleic anhydride and/o: a hydrolyzate of said
‘copolymer and/or a salt. thereof and, es'oompohent (c), a
copolymer.of a polyalkylene glycol_mono(meth)allyl ether
compound and a maleic acid ester. of a“polyalkylene'glycol
" compound, and/or a salt thereof, as ‘described in Japanese
. 20 . Kokal Publication Hei- 07- 267705, concrete additives
} comprlslng, as component A, a copolymer of a polyalkylene'
- glycol (meth)acrylate and (meth)acryllc acid {or a salt
;,?‘- ) thereof), as. component B, a specific polyethylene glycol-
" ' :polypropylene glycol compound and, as component C, a
.25 . gpecific surfactant as descrlbed in JP. 2508113; copolymers
- of polyethylene(propylene) glycol (meth)acrylate or
_polyethylene(propylene) glycol mono(meth)allyl ether,‘
(meth)allylsulfonlc a01d {or a salt thereof) and
: (meth)acryllc acid (or a salt thereof), as descrlbed in
-ﬂ;O"Japanese Kokai Publication Sho-62-216950;
' copolymers of polyethylene(propylene) glycol
'.(meth}aorylate,'(meth)allylsulfonlc ac1d {or a salt
thereof)‘and (meth)acryllc acid (or a salt thereof), ae
R described in Japanese Kokai Publlcatlon Hei-01- 226757
':35 copolymers of polyethylene(propylene) glycol (meth)acrylate;



“(meth)all on n sul fo
‘(Kokal ) Hoeylﬁlféglgaﬁé{EBW&ﬁPéeaﬁsaﬂafgel§| RéxFpdPYakkgRéhetybyeof) nandal | vl

;.copolyners 0

Publ i cati on Hei - 04- 149056; copolynErS of polyethylene glycol

~(nmeth)acrylate, (nmeth)allylsulfonic acid (or a salt thereof)
~(meth)acrylic acid (or a salt thereof), an 10, al kanedi
agr?ﬁt%tfeé 2008 an a,

nono( et h) acryl ate, a pol yal kyl ene gl ycol nono (neth)
/ 3-unsat urat ed nononmer having . an ami de group within the nol ecule, as
described in Japanese Kokai Publlcatlo Hei - 05-170501; copol yners of

“pol yet hyl ene gl ycol mono(neth)allyl ethe? pol yet hyl ene 15 gl ycol

mono( et h) acryl ate, an al kyl (neth)acrylate (meth)acrylic acid (or a sal t

t her eof ) aq@ethvaumkakhyE@HhtoabidaQbQ GO aQtS%hErEB ;egt) or p-

nic acid (or a salt er eo as described in JP

ether and rakeh¢acapbydr hded Qbrhydggnfzghg§eghere9g dQchf*éé igereof as
8, copolyners of '

d bed ka Hei - 05- 4
| pgfge;hslehgpgﬁgggfﬁ ﬁgg Fvgyé?ﬂg%OnﬁﬁPé.ES §é§a7anﬁoﬂphﬁm%ﬁ%r0f
. copolyﬁ%rlEabyethylhnehekecnbnmono$meoh)251§aléﬁhéhegﬁgfmapgl@ség 1S

- th f Kokoku Publ t Sho- 58- 38380;
copol yner s of & Bol yarkyTAD) b1 JEals oo Hfothet Ay STyt dkechononer . a

(neth)acryPF@ eéﬁﬁlﬁhh%%ET04ahﬁ9%5ﬁDn@qpmlEn@D$ymﬁrpab&éthyﬂéﬁethese
d t S 59-18338;
oo, Fay30 taceu e pnospaigse ok il el on e e |

)acrylic acid Vi n su
a nononer CoOpFSAEli zEM Ve esacid (%c@s%%liy theregafilt,s arher eof, as

. descrilsed ama]@mmlsendﬁgkmetﬂ&&f toOn o 1%91 Ji f cation
“‘rleaction pro Qﬁ%s 35 froma : ot@%%r of 2%3 gfyéﬁ%&%g

“nonoal |yl 4% |
al kenyl -t eacnnaaastctm gupnipy oxya ky i rerdousld Vs afedlaswidbad, i n Japanese

ne gl ycol
SR IIR L B A 1R @nd T 82 e Baitgdmiateomed kaving

copol yrer G AR kf*é%yaﬁﬁ% e 1 e STy S oeER nd el ef ¢
anhydrldeﬂﬁﬁy mam@dmeth )allyl ether, polyethylene
-~ 15 glycol mono(meth)acrylate, ‘an alkyl (meth)acrylate,
' (meth)ecryllc.aCld {or a salt thereof) ahd
h(meth)allylsulfonic'acid (or a salt thereof) or-o—
(meth}allyloxybehzenesulfonic aoid (or a salt thereof), as:
| described in JP Kokai HO6- 191918, copolymers of an
:20 : alkoxypolyalkylene glycol monoallyl ether and maleic
| anhydride, or hydrolyzates thereof, or salts thereof, as
1_descrlbed in Japanese Kokai’ Publlcatlon Hei~05- 43288;

) : copolymers of ‘polyethylene glycol monoallyl ether, maleic

acid and a monomer copolymerizable with' these monomers, or
25 salts thereof, or ‘esters thereof as descrlbed‘ln Japanese
'Kokoku Publication Sho~58-38380; ' - |
. _ copolymers of a polyalkylene glycol .
7 mono(meth)acrylate monomer,_a'(meth)acryllc acid monomer
_ . and a monomer . copolymerlzable with these monomers, as
~. 30 described in Japanese Kokoku Publlcatlon Sho-59- 18338
‘copolymers of a (meth)acrylic acid ester haV1ng a sulfonlc
acid group and a monomer coplymerizable w1th these as _
| 'necessary, or salts thereof as described in Japanese Koka1
| ,,Publlcatlon Sho~62-119147; esterification reactlon products
_ ;35_‘from a copolymer of an alkoxypolyalkylene glycol monoallyl ,:-




\ | kyl ene derivative, as described in Japanese Kokai Publication
.EE:YSEYgQSgSS; copol yners of al kenyl ether nonomner obtalned by addltlon of
‘an ethyl ene oxide to a specific unsaturated al cohol, Qﬁﬁaéﬁépog S
3-net hyl -3-buten-1-ol, 10 an unsaturated carboxylic aci nd a
nononmer  copol ynerizable with these, or salts thereof as described _hn
Japanese Kokai Publication Sho-62-6880.6_or |ike polycarboxylic acids (or
salts thereof) These cenent dispersantS may be used singly or two or nore
of themmy 15 be used in conbination. In.cases when said cenen; the
d|spersantetneuseddlmaleQEDEHﬁyHQEdetE%df%hnglﬁbh - %@%ﬁlﬁ"%%@ﬁ et ween

ddi t he above cene referably
-3f?¥?n fﬁggﬁéxééyaﬁk BegéerégaF6V5r ﬁﬁréeggregéﬁeﬂabﬂypiﬂese 8oka®0 to

10, al t houghbiltcaanont Hbe- 0deinBh o)y cdebeininadahCoLdLEgohO %Q§P§§§?”;nd

' d or nmu ion ,
g;ﬁgsrfggtorsﬂe§u§§ﬁ H%$%X %h%naﬁg%SXEBﬁeH?léMéPFPvééYQQh penagelyl2s in
'conb|nétloﬁthﬁrhaodhmaleEGENMhydﬂiﬁeyeﬁd AShyarsxpthsfmﬁgagga;rgdghfL;gfe
v a tures wn
(1) Ve or - ol R e P L e O e S BT e it woRas BOROKRE aci G
pol ymer s sﬁ%hlbga%h@Wa%¢yT@@"%%8@5%sodoyoiyﬁ@rsaof)alp@hynﬁétﬁerYI|c acid

| yved I I|c Cld mal ei ¢ aci d -

| gggg: ;?e?ag%%lom@@ sal ﬂ%%%f/%)%éet J[ée&ﬁlneggrgr)l ‘?&q % I ner solr o

. copol ymer s°P% %ﬁﬁun§ﬂﬁﬂt en%u@@y@§|3?mmkh¥ﬁﬁ3¢bmt?ﬁﬁ%;:§g yec
.,\nonl onb el ui aelhar x 5.1.035a£fﬁ§ tH{éﬂ;[ﬁmkd}!-loxyetar‘ﬁltl ce(%nlg ose,

oo e S I BT
‘pol ysacchaim dEsparecey dedkahy Bubdmiataorf gHBYAldgWbe Yich 88 yeast gl “Cans’
xant han geﬁlﬁtakuééyfféﬂgtﬂ&M“ (or saﬁts thereof). These cement
dlspersants ‘may be used singly or two or more of them may
15 ¢ be used in comblnatlon.r
| In cases when said cement dispersant is used-in
comblnatlon, the formulation mass amount between the above
cement additive and the above cement dlspersant is
preferably within the range of 5 to 95 :95 to 5, morei
20 preferably 10 to 90 :90 to 10, although'it cannot be
| ~definitely determined according to the cement dlspersant
_ _ ' species and mix formulation employed the test condltlons
o and other factors. o -
oo Furthermore, the above . cement addltlves can be used-
25 - 'in comblnatlon with other cement additives. ' As sald other
- cement additives, those known other cement addltlves
H(admlxtures) shown below are sultable _
(1) Water soluble macromolecular substances, unsaturated
!_carboxyllc acid polymers such- as polyacryllc acid (sodlum
r30"salt), polymethacryllc acid - (sodlum salt), polymalelc ac1d
‘A"(sodlum salt}) and acrylic ac1d—male1c acid copolymer sodlum
salt; polyoxyethylene or polyoxypropylene polymers or"_
_copolymers thereof such as polyethylene glycol and "
B polypropylene glycol; nonlonlc cellulose ethers such as
'.“35f}methylcellulose, ethylcellulose, hydroxymethylcellulose,



5. 'straight chained or branched; e.g. curdlan, paranylum pachynan,
.scleroglucan, |am naran); polyacrylam de; ponV|nyI al cohol ; starch;

starch phosphate; sodium al ginate; gelatin; am no- contalnlng ﬁﬂééllczﬁﬁﬁd
copol ymers and quat erni zati on products derived therefrom and Ski)

"] (2) Polyner emul sions; copolynmers of various vinyl nononers such as

al kyl (meth)acrylates; and the like; (3) Retarders; oxycarboxylic acids (or
salts thereof) and inorganic or organi®® salts, such as gluconic acid, 15
gl ucohept oni ¢ aci d, - araboni ¢ aci d, nalic acid and citric acid, and sodium
potassiun1 I anmm a nol am ne salts t her eof ; .
saccharldes &%&%§%&h ﬁ%%%%sacc F eg%Yt%% ?¥es, trisaccharides
and I'i ke @ﬁ#éﬂ%&ﬁﬁhﬁ#¢Qﬁ%ﬁlQﬂﬂﬂﬁ&@ h&dmmxmprdpy&ﬁe&&ulq&éﬁctose 20

sacchar 0s 6y XYd 086 2 4 ?e&cﬁlp%? rgggqni&%lﬁ{a'lzdfjesr sacc%;&rggﬂq% as

‘ollgosaccharldes suc I'ysacchar
nol asses arRBR34 I@luﬁe(ta;r egntdmtt aumngl t—hesegl&ugas alhobal sagush as

sorbital; stmgnesi WaLidef o |Hz¢é%l&ecph%§§l Gufr A gjgf%ig}]ﬁ%dt her eof 25
S r

or borate esters anln car boxylic acids an li-soluble

prot ei ns; HARAY®aHi FCHERAGILCHY d: 1 FHggIan) [ﬂﬂ%MﬂRﬁMLﬁmmdﬁjhols such as
- glycerol; mﬂqszphm’ﬂ (alamhdﬂ ar}d:arﬂtﬁfl \tdnees dHeofte; SHAES
..anlnotrl( ae%ep hon|c aC|d) hydroxyethylldene I 1- di_phosphoni c

acid, 30 e STSdi IRRETEY r AR 4G @cid ‘copolymers.

.di et hyl er&éﬂlmt@epema&(m@t pwo@umﬂmsmmme@i &Qied‘)ef&laﬁl alnaldhenet al salts-

_,and aykal iingeearth netal,salts of these; and the like; (4)

. Hi gh-earl'y-strength agents or accelerators; soluble 35 caIC|un1saIts such
as caIC|un18h|oPPéemeeaE@P&ﬁ#ﬁhﬁvlF@p018mEEBobérva®®6us891n§&0|un1n|trate

cal ci um beeRbaerandues! akuakgdl dfiecn§alaidesSUaaA L 9,gf)! orf de and.

'nagne3|un1?§lon
Retarders; oxycarboxyllc acids {or salts: thereof) and

| inorganic or organic salts, such as gluconic acid,
- 15 glucoheptonic acid, arabonic acid, malic acid and citric
~ acid, and sodium, potassium, calcium, magnesium} ammonium
and triethanolamine salts thereof; saccharides, for example
- monosaccharides, disaccharides, trlsaccharldes and like |
o oligoSaccharides,_such as glucose, fructose,,galactose,
20 . saccharose, xylose, apiose, ribose and isoﬁerized‘
saccharide, oligosaccharides'such as dextrin,
polysaccharides such as déxtran, molasses and like miktures
containing these; sugar alcohols such as sorbltol |
"?magne51um fluor051llcate, phosphoric acrd and salts thereof-
25 - or borate esters; amlnocarboxyllc acids and salts thereof,
alkali-~ ~soluble proteins; humic acid; tannic acid; phenols,
polyhydrlc alcohols such as glycerol phosphonlc acids and
- derivatives thereof -such, as amlnotrl(methylenephosphonlc
‘ac1d)' 1- hydroxyethylldene 1, 1-diphosphonic ac1d
30 ethylenedlamlnetetra(methylenephosphonlc ac1d)
;3dlethylenetrlamlnepenta(methylenephosphonlc acrd) and
- alkali metal salts and alkallne earth metal salts of these;
~and the like; ' ' _
: (4) High- early—strength agents or accelerators, soluble
'35"calc1um salts such as calc1um chlorlde, calcium. nltrlte,,




sulfate salts; potassium hydroxi de; sodi um hydroxide; carbonate salts;
thiosul fate salts; formc acid and formate 5 salts such as cal cium formate;

al kanol am nes; alumna cenment; calciumalumnosilicate; and the |like; (5)
M neral oil antifoam ng agents; kerosene, liquid par af?el ﬁCtOB?rcz‘mG( 6) Fat
or oil antifoam ng agents; aninmal/vegetable oils, 10 sesane oil, castor
oil, al kylene oxide adducts derived from these, and the |iKke; (7) Fatty
acid antifoam ng agents; oleic acid, stegaric acid, alkylene oxide adducts
derived fromthese, and the Ilike; 15 (8) Fatty acid ester antifoam ng

- agents; npnorj ci nol ate, al kenyl succinic acid derivati ves,

gl ren
sor bi t ol ﬁ%ﬁﬁf%ﬁr%%%rag%rb?%%?l¥@|%¥%%%@e apdueal civamesodide: ; (9)
Oxyal kyl eneh}mfid@@rmm@h a@@ﬂiﬁon PEhYOxYak kyh@NBSgSESNumaShloride ;

| | dducts; 20 (pol ['kyl ‘et he h
(ol ovesiybene: ol oxypr g ens sddupts; 20, [pely] el kT ethers sue

.pol yoxypr WWthltm Hetuo:ﬁmlﬁme/e%diwtenef@ﬂhy@xa/@i@wﬁ&nformate

oty o A Y R b ek S DS aryl “ethors
~ such as poFsmsYpY cﬁp@ﬂl@ménpﬁfﬂeminmiﬂercamw apmﬂym@/elﬂyé;ene nonyl pheny}
et her acetw)en%lq{é}%’ls o:.qer&{n\ﬁckdc%ﬁrﬂ éﬂ@e ]%]EFO% addy tion
e, suc étr ﬁ%{

polynerlzatlon of an al kyl ene oxi as 2, | - 5- decyne
4, 7-di ol , PABRATH It IRAS3- hexyne- 2, 5-di ol . and 3-methyl-i 30 butyn-3-ol :

(pol'y) oxyal Iew et tf @ht Y ACith AT i Gyt s d'a‘%{ﬁ&él%%g%'%%‘i'e %'ﬁ%t e,

e e el e D e S e
pol yoxyet hylesegs @il ttare roned;aur at e and polyoxyethylenesorbltan trioleate; -
18°GH ober Bh06 TG ae S i PR AR B n e S FRee addeesdrum
o A acid, alkylene oxide adducts derlved from these, and the '

like; .
" 15 {8) Fatty acid ester antifoaming agents; glycerin
.. monoricinolate, alkenylsucc1n1c ac1d derivatives, sorbltol
monolaurate, sorbltol trioleate, natural waxes, etc.;
(9) Oxyalkylene antlfoamlng agents; polyoxyalkylenes such . .

_ as (poly)oxyethylene- (poly)oxypropylene adducts;

:201-(poly)oxyalkyl ethers such as diethylene glycol heptyl

' “ether, polyoxyethylene oleyl ether, polyoxypropylene butyl

ether, polyoxyethylene polyoxypropylene 2- ethylhexyl ether
eand oxyethylene oxypropylene adducts of. hlgher alcohols
| : ‘containing 12 to 14 carbon atoms; (poly)oxyalkylene ‘
'1_25“ (alkyl)aryl ethers such as polyoxypropylene phenyl ether
‘ Vand polyoxyethylene nonylphenyl ether; acetylene ethers
.derived from acetylene alcohol by addition polymerizatien
of an alkylene oxide, such as 2,4;7,9- tetramethyl ~5-decyne~
_ 4,7~ dlol,_2 5- dlmethyl -3- hexyne ~-2,5~diol. and 3-methyl- 1—
.30 'butyn 3-0l; (poly)oxyalkylene fatty acid esters such as
- dlethylene glycol oleate, dlethylene glycol laurate and
ethylene glycol distearate; (poly)oxyalkylenesorbltan fatty
acid esters such as polyoxyethylenesorbltan monolaurate and
B polyoxyethylenesorbltan trioleate; (poly)oxyalkylene
.35 alkyl{aryl) ether sulfate ester.salte such as sodium



pol'yoxyet hyl ene dodecyl phenol ether. sulfate,; (pon)oxyaIkerneaIkyI

| . phosphate esters such as (poly)oxyethyl enestearyl phosphate 5

'(poly)oxyalkylenealkylanlnes such as ponoxyetherneIau | am ne;

pol yoxyal kyl eneani des; etc.; (10) Al cohol antifoamng" pher 2066y |
~al cohol, hexadecyl aI cohol , acetyl ene al cohol, glycols, etc.; (11) Am de
antifoam ng agents; acrylate polyamnes etc.; 10 (12) Phosphate ester

antifoam ng agents; tributyl phosphat@® sodium octyl phosphate, etc.; (13)
Met al soap antifoam ng agents; aI um num stearate, calciumoleate, etc.;

(14). Silicyy i.foa nt i met hyl I|cone 0|Is 15 silicone
. pastes, Cgfri é}p g&’%gneg%} tg-‘erﬁ)cﬁ‘ﬁ e #Ys199i8imnes
' (poIyorgaﬂm@yqn«ﬁﬁhykand1dudeayﬂpﬂdndkxﬁﬁhﬁﬁ(Bﬁﬁﬁ@tejIuor05|Iicone oils,.
‘etc. (15) I.nJ t r.esin .soa at urated or
unsat ur at eﬁﬁé)%gygc%;l%n% 3925 %%g) zjxysii ears attegéo 1290 sulfate, ABS
" (al kyl benz@sdsil Iofwmﬂé’sl)enel_sﬁsamyilnmoswdm,benzenesul f onat es)
aIkanegulf@ﬁggq%xﬁgygwqéﬁgg m&q@gl 44?1 enyl) ethers, polyoxyethylene
e |

aIkyI(phenyI) ethér _Sulfates”an reof, polyoxyethylene -
al kyl ( pheRpyoxgekéyl 6ﬁ6§ﬁﬁéﬂé§maﬁ@fsQXXEYQNﬂﬂﬁ&ﬂlem@ammﬁeﬁouetmaber|als 25 -

aIkenylsuIﬁ@$UCAJ&bﬁoQChﬂ&aféamQh%fa@%ﬂt%on%t%§l ahe holﬁlgé xQRAGL
surfactanti ﬁ8lyalk%kene oxXi erlva ives prod uce by addition“of not
| ess t han 216G #61es 26F TRl P@ 8loxiddyCodieh e4€ -6t hyl ene oxi de and/ or

"~ propyl ene (1axi demudermnoln;‘zdamﬁ:ngl kpbatis¢ ab@:qﬂ@te098&9aﬂhﬂ856ete 30 30

SR oly oL ARy oHABsRE, 08! BECY! oBLS38RL BT SUERL: TeGBNk ooy
~-al cohol , ﬁhﬁﬁpbﬁfﬁ&eapodmumont:aym pgosﬁhaae;med:ar bon atons, such as dodecyl
. ,T§L§?Bhiﬂélgvanﬂ%%%29§%%ﬁ*ﬁ?ﬁé‘&@iﬁﬁ SePBePoontarone® SERTH ot ober 2006
91 alcium oleate, etc.; " '
' ' _ (14) .Silicone antifoaming agents, dimethylsilicone oils,
"15 silieone pastes, silicone emulsions, organic modified
' polysiloxanes-(polyorganosiloxanes such as |
dimethylpolyeiloxane) fluor051llcone 01ls, etc. ,
{15) AE'(air entraining) agents, resin soaps, saturated or
S unsaturated fatty aClds, sodium hydroxystearate, lauryl
20 sulfate, ABS (alkylbenzenesulfonates), LAS (llnear
- alkylbenzenesulfonates), . alkanesulfonates, polyoxyethylene
alkyl(phenyl) ethers, polyoxyethylene alkyl{phenyl) ether
;o sulfates and salts thereof polyoxyethylene alkyl(phenyl)
o lether phosphates and salts thereof, proteinous materlals,
‘25-‘alkenylsulfosuCCLnlc acids, a- oleflnsulfonates, ete.;
(16} Other surfactants; polyalkylene ox1de derlvatlves
- produced by addltlon of not less than 10 moles of an
alkylene ox1de, such as ethylene ox1de and/or ‘propylene
. oxide to monohydric allphatlc alcohol contalnlng 6 to 30
.- 30 carbon’ atoms, such as octadecyl alcohol or stearyl -alcohol,
' .'a monohydric al;cycllc alcohol contalnlng 6 to 30 carbon .
: atoms, such as abietyl'alCohoi a monomercaptan contalnlng
6 to 30 carbon atoms, such as dodecyl mercaptan,_an,"
,.alkylphenoi contalnlng 6 to 30 carbon atoms, such as.
;f35.‘nonylphenol an‘amlnezcontalnlng.G to 30‘carbon atoms, such 'f:




as ‘dodecyl am ne, or a carboxylic acid containing 6 to 30 carbon atons,
such as lauric acid or stearic acid; alkyl diphenyl ether sulfonate salts
contai ning two sul fo- containing phenyl groups, which nmay have an aIkyI or
al koxy 5 group as a substituent, bound together by ethéV%B@HBW' vari ous
anionic surfactants, various cationic surfactants such as aIkyIanlne
acetates and aIkyItrlnethyIannDnlun1 chl ori des; various nonionic
surfactants; various anmphoteric surfadtlants; and;the like; 10 (17)
‘Water-proof agents; fatty acids (salts), fatty acid esters, fats and oils,

si'li cones ar a hal ts waxes, . etc. 18) Cbrr05|on i nhi bitors;
nitrite sa‘?%) %%%%ﬁkré&séﬁsa CaEhRxpkigeac it ccontimlpingy Gyt k30
|2nh| blht Frscaﬂmd:rymd;caﬂskylsﬁthems lag]bi(meﬂepdisor set%%mafc acid; alkyl :
met hy te.: ansive, additives; ettringite
materi al s, “af 1?%%—215? gi Esuﬁof%é?n%%ﬁégeﬁ%‘ﬁ?a%q i YHFA Xt ures), there
.may be nemcprdrﬁemlamhemei tgrm:glp&g,emmcm hhak g ageiliis;l 2t sggiegat i on
i nhi bi tor gt C i.ng shri.nkaqge ents to
“incr eage r%f#l rzsItufStj th vel | rfg%aggﬁ#l FO%‘%?I?/%%% trﬂﬁrb%d&@'%gcol or
_,d|fferencévaEKﬁﬂﬁwﬁnkﬂﬂhqlﬂﬂyﬂaQﬂﬁnﬁay W eisiud watdesisl agrfdgtaadds,  ci nder
ash, ol niaoraely s Ao SiddteR ddiE l]ifl"%:z)zl%e[t%%%r GyRgHM and so
m Xt ures

forth. The known cenent additives may “be us singly or two
or nore of¢ degy  VHE LO¥Ed R IGHIs rﬁdﬁ@fitm@rab@re%@nemphmrtmves

may. -be Lﬁﬁﬂiﬂamﬂaemelnahuomhenqhkeniy wi t ht he. above- nentloned cement

di sper sant nd/or 30:ce ddit (adm xtures) known in the art but
‘al so %?th @&ﬁltl GESTTRFOP '?89P§6 “t @ﬁ% SErSI5hi (ISPt Sdnd £B1 £ Yf 88AFNg

suppreSS|mgtemshlﬁetefaednemﬂscoepdsxinﬁns ‘pA% affdi nishe asphiaod sof addi ng t he
above cenenl %ddl% ve and the above cenent di spersant to a cenent
conp05|t|on is preferable to mx such cenment additive and cenent 18
Cct ober zdgg) Corrosion inhibitors; nitrite salts, phosphate salts,

zinc oxide, etc.;
15 . (19) Crack inhibitors; polyoxyalkyl ethers, alkanediols
such as Z—methyl 2,4- pentanedlol etc. ;
(20) Expansive additives; ettringite materials, coais, etc.
| As other known cement additives (admixtures) there
o may be mentioned cement wettlng agents, thlckenlng agents,
20 segregatlon inhibitors, flocculants, agents to reduce
‘ drylng shrlnkage, agents to increase strength, self-
| ' leveling agents, corrosion 1nh1b1tors, color dlfference-
'iif' ' agents, ant;fungel agents, blast-furnace slag, fly. ash,
~‘cinder ash, clinker ash, husk'aeh silica fume, Slllca
- 25 powder, gypsum and so forth. These known cement addltlves
| (admixtures) nay be used singly or two or more of them may .
be used in combination. .
The above cement additives may be used in combination
_ ,not only w1th the above-mentioned cement dlspersants and/or-"
‘30 cement addltlves (admlxtures) known 1n the art but also |
' :w1th addltlves for improving the . dlsper51blllty and/or
. foamlng suppre551ng ability of cement comp051tlons
As for the method of adding the above cement addltlve
| ~ and the above cement dispersant to a ‘cement comp051tlon, it
1335_ is preferable to. mix such cement addltlve ‘and cement-




?

92 di spersant together to give a cenent additive to thereby facilitate the

.incorporation thereof into the.cement conposition. The cenment admi xture of
-the present invention can 5 suitably be applied to variqus cene

nt

conmpositions and the I|ike and, in addition, can provi d& Qeeher2008vel of
viscosity as facilitating the works on the sites of handling them so that
the use of the cenent adm xture of the present invention |leads to '

i mprovenent in water 10 reducing abiIiP§ of cenent. conpositions and to
increased strength and durability of hardened products obtained therefrom
and, further Vi 3 at_facili s, the .works on.the.sites of

ht?lsé)eetrrrnceé a%tcg% o%hexr pet gl\/\‘%eraeb%/eﬁ%ét \A%cf%t\éﬁe R ”cgva ‘ﬁet?y

handling o nt sit1ons, i cien

_const r uct i kfFidiiviat el Shendinseapions thmh Bilidmkaly istraudthe esrienti npr oved.

BEST MODES.JHRGARRYI.NG QUT THE | NVENTION The fol | owi ng exanpl es
ill'ustrate the present invention nore specifically. They are, however, by

'no 20 neans | i APRaFFRENSf 2R X§¥E8e odf thise PirepeRti dAventiome caaxanpl es,

- otherw se.specified.. <Evalyation-test 1> 25 Concrete test Concrete

"part(s)" sEaRS1IyDBkt @a@g;b.)édm:!cghztaiﬁm Qerf8NROL RS iDL FBS Sind WheSS

formul at i ot \a&PlendicfEGLEIPPoWSRG PREYIRe SUtb@ntlefidde®Si n concret e
fornul ati orisAceitB ks Fablieitahéhowthe3hodksl@nOaheberit2Q06f 93 Table 1 N r

_”‘E'N H %a%dﬁ?nﬁ)them; so that the use of the cement admixture of

the present invention leads to improvement in water-

10 reducin§ ability of cement compositions and to increased
strength and durability of hardened prbducts obtained
therefrom and, further, to a viscosity that facilitates the
works on the sites of handling of cement compositions,
whereby the work efficiency in constructing”civil

15 engineering and building structures is improved.

BEST MODES FOR CARRYING OUT- THE INVENTION
The following examples illustréte'the'present
invention more specifically. They-é:e} however, by no
20 means limitative of the scope of the invention. In the
examples, “part(s)” means “part(s) by weight” and'“%"”
_denotes‘“%rby mass”, UnleSS‘étherWise spécifiéd.
. _ %Evaluation test 1>
25  Concrete test _ _ ,
' ' Concrete formulation was conducted folloﬁing ‘fhe unit -

‘amount given in concrete formulation A or B in Table 1 below.

30 .

35




+~~Mc [O00 100 0. karnrn no NCoO 150rn mE OONN Ct m
.20 cdoO (om 03r 25at Qm 30 YNM- - UU CC o0 '35 18
Oct ober 2006 94 The descriptions in Table 1 are as fol,l oys. *é}) ment :
Ordinary portland cenent (product of Taiheiyo Cenent) mz@giﬂ?% ) gregat e:
Chi gawa river sand 5 *3) Coarse aggregate: Qunme crushed stone "WC (wei ght
%" is the weight percentage of water relative to cenent and "s/a (vol une
% is the volune percentage of the fif@ aggregate relative to the total

Table 1

s/a
(volume %}
44, 1
47

W/G
(weight %)
35
45

. 10

90¢. 8
909. 8

Coarse aggregate

* 3)
*3)

15

730. 2
819. 3

Fine aggregate

*2)
*2)

20

* Unit weight (kg,/m®)

Water
170
170

486
378

25

: ' Cement‘
*1)
*1)

30

" Concrete formulation A
Concrete formulation B

EViN



aggregate (fi ne. aggregate + coarse aggregat e) Wis the 10 unit water
" content, Cis the unit cenment content, ais the absolute volunme of the

total aggregate (fine aggregate + coarse aggregate) and s is the absolute
~volunme of fine aggregate. Under the above- nent i oned co?ﬁipﬁoaﬂr 2Q08nent ,
fine 15 aggregates and coarse aggregates were charged to a 50L forced
action m xer and conducted to dry nIX|n for 10 seconds. Then, water
fornulated with the additive was added®® and kneadi ng was further perforned
faor 60 seconds to produce concrete. The concrete obtai ned was neasured for

20 slunp flow (mpptay gép &% e, unt _acgco to .the
~Japanese Industri al S%and % %? 9?@%% fn%ﬁ% aﬁng ig %) The nort ar

fl ow val ue’ heagﬁﬁéﬁﬁntOﬁﬁenﬁﬁﬂepeytlhed aenbot descdibedobetaihe fyo

i ron- made h@ing@w) cone (her einafter referred to as 25 ."mini-sl unp cone")

- having an Peﬁ' end inside diameter of 5 .cm a. lower end inside dianeter
of 10 cm an Hef gh¥9bp9ase: c%@h%%wﬁle£%@roﬁaedhorlzontal tabl e and

- fi IIedsto*Bhecharm a\g@]he e caBnt SPRHPRSEtLPHne The filling was carried
1101 for the 30 slunmp test.

out according taq scribed in JI'S
The mini-slunp cor%’{e}Efe ?\% %3 w&ﬁé&‘%l%m%%mu%m@aw t aken
"~ up, the na,'rela’di‘aeretcercemmt andots th an@jﬁm@f%)t%rm{é ayojm}@é ‘had spread
~on the ta d the ne o ues was_ recor ded
“as the nnb‘tlf" %ﬁvgévrg ue %fla}p e B % J{/%#%iel‘f% t‘? e U ter the
cement di s@%%@?ﬁg‘-%efﬁ@&ma%td& Qutertmey a’&j);ﬂﬁegagfe <.Eva1l yat bl test 2>
The camrcr et €QH v ( 0od ndi tion,
dr UbahEVa Y {%L%ea%ﬁloé g?egé?enéoo d) 't| g C%ﬁ

_Concrete giVi a noi st and snoo senseée Erete
gi-ving no_"i‘}? > JEndEe qf: thsodaderidiadaregatie h ﬁo‘nie ag‘;stmas:mees X: No
‘good CQndIdddﬁhe\&ddtd@a&%ﬂu%@ﬁ§$s is the absolute volume of fine

' aggregate

Under the above-mentloned condltlon, cement, fine
15 aggregates and coarse aggregates were charged to a 50L
o forced aCthn mixer and conducted to dry mixing for 10
3__seconds Then, water formulated with the addltrve was
added, and kneading was further performed for 60 seconds to
| ‘.produce concrete. The concrete obtalned was measured for '
.20 slump flow (mortar flow) value and air amount according to
‘the Japanese Industrial Standards (JIS'A 1101, 1128, and
© . 6204). " The mortar flow value measurement was made by the
f@f - method described below. '
; _ An iron-made hollow cone (herelnafter referred to as
25 “mini-slump cone”) hav1ng an upper end inside dlameter of 5
cm, a lower end - inside diameter of 10 CI and a helght of 15
- cm was placed on a horlzontal table and filled to the brim
with the cement comp051tlon The fllllng was carried out
7" accordlng to the method described in JIS A 1101 for the
30 slump test. The mini-slump cone filled with mortar was
| -gently and horlzontally taken up, the major diameter and .
' minor diameter of the mortar that had spread on the table
. Were measured and the'mean of the two values was- recorded
. as the mortar flow value. The greater this value is, the
'[as.ubetter the cement dlsper51ng performance is. ' '




“nononer SOﬁ<

X X: Strong viscousness, with a sense of stiffness. < Evaluation test 3>
10 Mortar performance evaluation conditions Mrtar mx Water: 200 g,

"standard sand defined in JI'S R 5201 (1997): .1,350 g, cenent éﬁ{oduct of

Tai hei yo Cement: ordinary portland cement): 500 g. 15 dpetaberé®86ositi ons
were prepared by adding the respective additives under the above
conditions, followed by mxing by the nethod described in JIS R 5201

(1997) under paragraph 10.4.3,. and ew& uated for perfornmance. The nortar.
condition was eval uated by giving a score 20 between 0 and 10 according to
t he sensat times of mxing using a mxing spatula in a

m Xi ng vesgﬁ?aiﬁg{l&wo%%%fc . mxing as defined in. JIS R 5201 (1997).
Thus, the cond|tThﬂmewapnahﬂlannaiuﬂonaWaa1emzﬂuaeaaﬂae‘fcMﬂawg;he m Xi ng
coul d be pgy gl and the 25 vi OSI , was | ow, .the condition was

ht |
good and glven SPe C8¥df6138d CRRER Ste IS 2nde B4r AnghdmeREh

viscosity #@&&€high, the condltlon was poor and given a score of 1.

Examles 190 GBLCUE LR, BXaRLRCLA-0LasIIdS egct i on apparat us. equi pped

“wi'th a thernoneter, stirref,

evi and

refl ux cordén§epinasndniigead Wﬁﬁh 6@meSVgSGbuwaEes the . reaction apparatus

i nside vasxpungedonk! BoRkikegRy With 39ssbihbag, and the contents were

heated to 79? in"a 18 Qctober 200 nitrogen at nosphere. An aqueous
i oht E‘Hh%o%}e%f:%?naaa: zmgtl‘efa nEeROX yPbl 5t Fftese. gl ycol
nnnonethao?ﬁW@ﬂ@at@@memage ol ar nunber of addition of ethylene oxide 10)

188. 8,9 Ofy, ! i wat er,..and 12.0 g of 5
j3~nercaptocgg%$§ |%fg%i§ g E%%gugtgoﬁngpdadéﬁpswere added dropmnse over
4 hours, teeomngf a 5.2% aqueous solution of anmmonium persul fate was

as chain tra

added drowete% ;0900 §,NQ¥ESdh9d sand defined in JIS R 5201 (1997) :
1,330 g, cement (product of Taiheiyo Cement, ordinary
- portland cement): 500 g.
157 - Mortar compositions were prepared by adding the
' respectlve additives under the above condltlons, followed
hy mlx;ng by the- method described in JIS R 5201 (1997)
under paragraph 10.4.3, and evaluated for performance
The mortar condition was evaluated by giving a score
. 20 'between 0 and 10 .according to the sensation felt during 10
tines of mixing using a mixing spatula 1n a mixing vessel
for’ mechanlcal mixing as defined in JIS R 5201 (L997).

Pt Thus, ' the condition was. evaluated on a ten- score scale

-when the lelng could be performed llghtly and the -

' 25 ' viscosity. was low, the condltlon was good and glven.a score
of 10 and, when the mortar was hard.and the v1sc051ty was
high, the condltlon was poor and given a score of 1.

| <Examples> .
‘30.-Productlon Example 1 .

A glass~made reactlon apparatus equlpped wlth a ,...
thermometer, stirrer, dropplng deV1ce,-n1trogen inlet tube
and reflux condenser was charged with 661:5 g of water, the

Vreactlon apparatus inside was purged with nltrogen wmth
35 stirring, and the - contents were heated to 70 C in a




thé reaction vessel. After conpletion of the dripping of the 5.2% aqueous
- solution of amoni um persulfate, the 10 tenperature was further naintained

at 70C for the succeeding 1 hour to drive the polyneri ag on 3@@ tionto
conpletion, and this m xture was neutralized with a 300 @ﬁ ol ution
of sodi um hydroxi-de to pH 7.0, whereby a polymer aqueous solution 1
(Polynmer 1) with a. weight 15 average nol ecul ar weight. of 17,000 was
obtai ned. Production Exanple 1' A gl a®$$-nade reacti on apparatus equi pped -
with a thernometer, stirrer, dropping device, nitrogen inlet tube 20 and
refl ux condegser was, charged wwth 661.5 g of water, the reaction apparatus

i nsi de., wWas PO WP 1S 0g8R RAROUSt OPORGE SAAUEHEDCEAFBAESIWer &
heated to c7f)C71h 2 g i OGRS o FERUSOTRRGITRIa SOl L4ltedn

, conposed ol yet ene I noac ate 25 (average
. nol ar nunb Jgal%ezgﬁ%laoﬂg%d?%%ﬁ %rﬁaeé%ﬁ et g% ’%’fienétoﬁacryllc
" acid, 225 Jgsab.fa vateh mapmc];z;lacg agfid,3- zﬁe&@amﬁ)pramzomamamzd 0ag effain
transfer aggpt Y rs,..and 20
~ aqueous soI ution ﬁ%%%%rrﬁl%rm%@grd:%ls?a eal\éf%\}ars}%aé FEF PO ? g’%\%ladé %ours to
30 the reé&rtqmsesafar 4Aﬁ10@|f800@1§3ldet3®n g)foﬂlae5d|2|%p|alqngoufs softhéibn2%
aqueous  sQ)futdn@ibrOfua HEREY PaRer %l feta%ieoi R ophf h g@%%'fr% H@ﬁyfsu%her

mai nt ai- ne at 70C for the ﬁuccee ing 1 hour rive the polynerization

reaction tg€ TERFHON gFSS8Ad thEEem ceuptefhhennelit Fhe i delbmiag @f 30% 35
~ aqueous sdﬂmﬁ|50mﬁohq&eduuﬁsbidt@&ndeft%mﬁHnluﬁ whangkyra, 18nhect ober 2006

© 97 po Qus. _sol ut.i wei ght. average
"nolgc% ar meggh %@F 1Vaﬁoguﬁé§eng§¥n§&1ne§r8&u89?€nfE§aﬁBPe 2 5 A
gl ass- madsucezedion appanat e dqmvppeﬁewpbmy?frﬁhathﬂEt@ﬁct§bhrE@f g ' 1
- .droppin tr n e refl ux.condenser wa arge mnt
‘ ppl 9 Q%Mgﬁ%tlgh 948 th?s hikyBe. and peurpalize pﬂfﬁédamﬁ?% g

597. react| on apparatus | nltrogen
mnth agueous solutlon of sodium hydroxide to pH 7.0, whereby a
' ' polymer aqueous solution 1 (Polymer 1) with a. welght

15 averaqe_molecular weight of 17,000 was obtained:

Productlon Example 17
- A glass-made reaction apparatus equlpped with a-
_ thermometer, stirrer, dropplng dev1ce, nitrogen inlet tube
20 - and reflux condenser was charged with 661.5 g of water, the
reaction apparatus 1n51de was purged with nltrogen with
.-stlrrlng, and the contents were heated to 70°C in a
' nltrogen atmosphere - An aqueous monomer solutlon composed
_ of 711.2. g of methoxypolyethylene glycol monoacrylate
- 25“;(average molar number of addition of ethylene oxide 10},
188.8 g of methacryllc acid, 225 g of water, and 12.0 g of
3-mercaptopropionic acid as chain transfer agent were added
dropwrse over 4. hours, and 200 g of a 5.2% aqueous solutlon '
‘_of ammonium persulfate was added dropw1se over 5 hours to
| 30--the reaction vessel .After completlon of the drlpplng of .
,qthe 5.2% aqueous solutlon of ammoni um persulfate, the
.temperature was further maintained at 70 C for the
suoeeedlng 1 hour to drive the polymerlzatlonrreaction to
N [completion,Hand this mixture was neutralized.with a 30%
'35 aqueous‘solution.of sodium hydroxide tO”pH_7.0,-wnereby'a




stirring, and the contents were heated to 75C in a to nitrogen atnosphere.
. An aqueous nononer sol ution conposed of 633.1 g of nethoxypolyethylene
.glycol mononethacrylate (average nol ar nunber of addltf of etgﬁlene
oxide 6), 167.2 g of nethacrylic acid, 9.2 g of 3- nercgp ﬁo acid
and 165.5.g of water were added dropmnse over 5 hours, 15 and 84.0 g of a
11. 1% aqueous sol ution of anmonium persulfate was added dropwi se over 6
hours to the reaction vessel. After c8&pletion of the dripping of the

11. 1% aqueous solution of amoni um persul fate, the tenperature. was

further J C for ur t.9 20 dr.i t he

-~ pol yneri z | reac |od?(§é%¥éﬁ§%lon ﬁﬁ%&ﬁ%ﬁs ﬁh %ﬁ;nralized
with a, 30% geirRdR Suslsanlian Vtﬁ‘lgl”dlodlf,urﬁlhytw(bmaha rﬂ:d:aml:he]:l 0, whereby a

- pol.ymer aqueous solution 2 (Polynmer 2) with a weight average nolecular

~wei ght of 15,000 was obtai ned. 25 Production Exanple 3 A gl ass-nmade
-reaction aﬁkﬁﬁQﬁ eddiamEe With a thernoneter, stirrer, dropping device,-

air inket tube andasahianeCoRARASE: %iaa&haacﬁge% noh 30
-polyethyleﬂelnlneq%thylene oxi de addhct (conpoun %?alned% by add|t|on of

3 nol es YT (oS tethfTan S X SRRIE G die‘a&qfvélmg@@eﬁnéte@né:
~pol yet hyl exved njed us tdmnM&n@Q:Q‘) wasD.chdd e DOfwiret equinener andeld. 450 of

acetic aci ture_was, mai ntai ned at tqQ.95C for 30 m nut es.
35. Wile %&alcngtkal%laﬁ) atrl’?l Vet &t UM e A 8o C@‘@@% niEragey Hfltf8 Cct ober

_2006 98 @ bicirdyly, metnidadihyl abe beas sadeed dreepwids & coEr Cc6@nmanutes to  the
, t theg t | dat 90,to 95C .
reactign %ﬁﬁﬁﬁ!n coo#%§£%%r§5 En ggﬂgéﬁguﬁgn ?5,5%%%£2§E2C%§%?58d ° '

~for | "hour
‘et hacryl iof £33 lwesr @faddédogm@dmltlhoﬂenﬂ ylyicelumennas thdiuytietet o 7.0,

‘sMQﬁ[ ﬁé’i. a s (aRRdvelhybenel RuRBee! BY aRRiRtbde s2ddual,1 TRACARS qUag)
%67 2 g of methacrylic acid, 9.2 g of 3-mercaptopropionic
o acid, and 165.5 g of water were added dropwise ovef,S hours,
15 ‘and 84.0 g of a 11'1% aqueous solution of ammonium
' persulfate was added dropw1se over & hours to the reactlon
. vessel. After completlon of the dripping of the 11.1%
~aqueous solutlon-of ammonium persulfate, the temperaturei
. ‘was further maintained at 75°C for.the succeeding 1 hour“to
20 ,driveﬁthe polyﬁerization reaotion to completion,-and this
-mixture was neutralized-with a 30% aqueoue solutioﬁ of
_ d_'sodium hydroxide to'pH 7.0, whereby a polymer aqueodus
?ﬁ;' o solution 2 (Polymer 2) with a welght average molecular
. welght of 15,000 was obtalned. ' '
25 . ,
| .Productlon Example 3 .
A glass- made reactlon apparatus equlpped w1th a -
-: thermometer, stirrer, dropplng dev1ce, air 1nlet tube and -
- reflux condenser was charged with 600 g of '
- 30 1polyethylenelmlne ethylene ox1de adduct (compound obtained‘
by addltlon of 3 moles, on average, of ethylene oxide to..
' act1ve hydrogen atoms of- polyethylenelmlne w1th Mw 600)
0_123 g of methoquinone, and 18.45 g of acetlc ac1d, the
© temperature was maintained_at'90 to 95°C for 30 minutes.
"35.5While maintaining the temperature at 90 to 95°C, 47.35 g of




~the 25 drugg
tenperatur g wh et amianchi
Jdrive she Lol WEIHZ AHIN mikaaGld Qd O ture was

e 0. aq dgpuntﬁydrox &&léo pH 7.0, 30

"Production Exanple 4 10 A gl ass-nade reaction apparatus equi pped with a
~thermoneter, stirrer, dropping. device, nitrogen inlet tube and reflux

condenser was charged with 1100 g of water, the reaction ap arat us inside
was purged with nitrogen with stirring, and the content&OHEP¥ 2008t ed t o

'70Cin a 15 nitrogen atnosphere. An aqueous nononer sol ution conposed of

1286. . 3. g of. net hoxypol yet hyl ene gl ycol nononethacrylate (average nol ar
nunber of addition of ethylene oxide 4°8 192.2 g-of nethacrylic acid,
192.9 g of water and 65.6 g of 3-nercaptopropionic acid as chain transfer

Eonthest 2ol Tr B od it B S IS U T A hie AT GG over

4 hours, dﬁdagﬁﬁqflﬁnE¥EBSQL6aﬁheo@aftemhuthentempeﬁanurenwaersuIfate was

added dro rS. tx d sel . Afte l.etion of
%%'ﬂfgct ﬁaet ?4?18 0 a% eédﬁggrgo?uk{l ol o % lt?ﬁ{ @ ate, the

b QﬁNmEﬁhacnyﬂacsunrm&umeme hddedr to

neutralized . wi.th _a 30% . aquequs solution o

~ ‘whereby a FOIXAHEY ERFIGHS Ssathmlsm %R’P&Wmdl@t wiorlomgr waisght aver age
ol ecul ar syeitghtsiafed, 000 was obtai ned.- Production Exanple 5 ‘A gl ass-made
‘reaction apparatus equi pped with a 35 thernmonmeter, stirrer, dropping device
~ cand reflux condenser 18 Cctober 2006 99 was charged wWith 72.26 parts of
~ dei oni zed Rvatderct 1627 Exdmppar #s of an unsaturated al cohol obtained by -

o auaen of 2 ATHhes 0k B YLERE 8K B6h 0 Tl LR RRR ST L S o 1T

contents were he

- agueous sGmﬁﬁﬂdweeﬁrhyéﬁegeﬁrpedempdeng2de?5Cparnstroﬁeaciutet aacbd was
~added dr opwds @Yk éorteereerarrgsaehgeggaoretﬁotgb o8 §8mHOs ﬁbr%%l 05.

a parts of '3- mercaptopropioni¢ acid

um ery ?ate

reaction apparatus inside was purged with nitrogen with
stlrrlng, and the contents were heated to 70°C in a
15 nltrogen atmosphere. An adqueous monomer solution composed
of 1286.3 g of methoxypolyethylene glycol monomethacrylate
(average molar number of addition of ethylene oxide 4),
192.2 g of methacrylic ac1d 192.9 e of water and 65. 6 g of
o :3~mercaptoproplon1c acid as chain transfer agent, and 1013
-20 g of the polyethylenelmlne ethylene oxide. adduct monomer
_ synthesized in Production Example 3 were respectlvely added
~dropwise over ¢ hours, and 352 g of a 14.8% agueous

'”ﬁﬁ'_ - solution of ammonium persulfate was added dropw1se over 5'

_ 'hours to the reaction vessel.. | After completlon of the
25 dripping of the 14.8% aqueous solution of ammonium
l'persulfate, the temperature was further maintained at 70 C
,for the succeedlng 1 hour to drlve the polymerlzatlon
reactlon to completlon, .and this mixture was neutrallzed
, with a.30% agueous solution of sodlum hydroxrde to pH 7.0,
3o - whereby a polymer agqueous solutlon 3 (Polymer 3) with a
weight average molecular weight of 9,000 was obtained.'

Productlon Example 5
. A glass—made reactlon apparatus equipped with a
35 thermometer, stlrrer, dropplhg device and reflux condenser .



and 16. 32 .parts of deionized water was added dropw se over 10 3.5 hours.
.After the tenperature was further nmaintained at 60C for the succeeding 60

mnutes to drive the polynerlzatlon reaction to. conpletion, the mxture
was cool ed to bel ow 50C and this nixture was neutral i ZEONPber 20064, 08
parts of 10.0% aqueous sol uti on of sodi um hydroxide. 15 to pH 4 to 7,
whereby a pol yner aqueous solution (Polynmer A) with a weight average

mol ecul ar wei ght of 20,000 was obtai ne Production Exanple 6 20 A

gl ass-made reaction apparatus equi pped vvlth a thernoneter, stirrer, _
120 rts of a

dr oppi ng devi.c X=-6opde S charged wt a
polsgthgleﬁéfn?%ggg Hypekg 7%x? Eggducg%(gﬁﬁSBEHSdoHF ?ﬁed9%9 48dition of
3 nol es, oRaravepigen vasatuypéad @lcdboﬂoobtﬁnnedhygregﬁﬂtﬁbﬂnafois25

ol ethle n 0 uin 37.5 arts of

" gce%/l c )altm %@\[/L\E}se@g\r/]\g:ig]}erjﬁ@h@ 8% ggcgg gﬁgﬁh&er ?hggg% ?o SHoERAGERS 1 ef | ux

.condensi ngCeREERES WﬁFﬂtB?ﬁFﬁ@ tnebPehperkfier addid0ior orf 30 96 matres, 94. 7

arts 8 gbychdghzneghasty! e S ter

Eorrpl etlo% gf tﬁe : |lr11 g%ﬁ;g@%li‘?ﬁrg %‘28% %?ée{%{d% %%@orpi%%ur and

cool ed, -wh8f eB§*Y f)b?yggh?g‘éﬁ%l ded efhgPBHBC oRVERE AdERiEES nerndmEr was -

obt ai ned. 35u§bmdus@lmmu&ﬁammmpogedBOEblQ@Qrp399§ oﬂQ@~A ggass naded
roppi ng devi ce;

. t er nonet e jrre
‘L???oggg ?Iﬁ??%g]%&g%ﬁgﬂ ref‘?‘ﬁjx cg%digs%‘?rag %h‘%ﬁ’ vﬁlf HBOPGRts of
wat er, -t hend ebet3drpapparaf udeioisi ded wast gurges adddy niddmaet VMxié}h5 A
stirri on re t 70C | ni trogen _atmpsphere. An
_:-aqueodggnnﬁgg-ﬁ@@r%utﬁgﬁkgoﬁggéggﬁg ?QEE%. 9’ %ggt Hﬁg bRyBEfyREne
‘gl ycol m)n%(l‘r& el yihe esuqesastique Gﬁ)llelrmmﬂmero ofrjadditttieon of - et hyl.ene

oxi-de 6), H6/mddadis iQfn NG 1o acﬁinﬂalelt%rpar’ttk% it e was
cooled to below 50°C ‘and thlS mixture was neutralized with
104 08 parts of 10.0% aqueous solution of sodium hydroxide.
15 to pH 4 to 7, whereby a polymer aqueous solution (Polymer
'.A) with a welght average molecular welght of 20, 000 was

7 obtalned

. Production Exanple 6
20 L A glass-made reaction apparatus equlpped with a
thermometer, stirrer, dropplng dev1ce and reflux condenser
o . was charged w1th 1200 parts of a polyethylenelmlne ethylene
ﬁf} o ox1de adduct (compound obtalned by addition of 3 moles, on
average, of ethylene oxide to active hydrogen atoms of
:‘25 polyethylenelmlne ‘with Mw 600}, 0.25 parts of methoqulnone,-
' ':37 5 parts of acetic acid were charged and the contents
were heated to 90°C under reflux conden31ng After
malntalnlng the temperature at 90°C for 30 minutes, 94 7
parts of glycidyl methacrylate was added dropwise over 1
30  hour. After completlon of the dripping, this mlxture was
'pmatured at 90°C for 1 hour and cooled, whereby
‘polyethylenelmlne ethylene ox1de adduct macromer was
cbtained.

'35 Production Example 7



10 ‘pol yet hyl enei m ne- et hyl ene oxi de adduct macromer of Production Exanpl e
.6, 28 parts of nethyl nmethacrylate, 20 parts of a 30% sodium hydrOX'i de,
15.5 parts of nercaptopropionic acid and 341 parts of water arts of

a 4.9% aqueous sol ution of sodi um peroxi de, and 60 partt QF“)@@'%Q . 4%
agueous sol ution of sodium erythorborate were added dropw se respecti vely
over 4 hours. After conpletion of the dr| ppi ng, 15 parts of a 4.9% aqueous-
sol ution of hydrogen peroxide and 15 EJ Pts of a 6.4% aqueous sol ution of
sodi um eryt horborate were further.added dropw se over 1 20 hour

respectively. Af]geélg@é_rﬁ@déuf&g@foﬁ | on&ég @%ln#po%fvprtﬁ he succeeding

1 hour to drive the polynerlzatlon wher eby a
- pol ycar boxyPFELARE BT c ool B/ ( Wgwemf@% a et egen aveeiyetulsd ecul ar
vei ght of 44 60071@s @b @imead: @és%@agealwafrw% O Bamplig 1 A

gl ass- nade,_r eacti on, axg par at us. equj pped Wth a therroneter, stirrer,
.dropp| ng dedf ceSaqniie FuR S ¢ dantes el?lF{&e%dﬁdEHMthen@{téed with

333.7 § ofswiateingt rma&rreeminmnmmﬁé USea isd de Wese duiged with nitrogen

Wth sti rﬁi%% ar{'datt he ontentg _were heated to 80C in . a nitrogen
~at nosphere Tqusous Hororer §81 GGG CoMpEoBgT sP18E308 SOBLPOSEd
met hoxypolg/et4il arer iyl Inatdreongs diaos i i ene (@wﬁgmdnﬂnagtmﬁfq@_rat@f

addition o QH%Q) 7 of t.hacr I|c ac d, 11 g of

wat er, andia‘?éé%deep&ll t ober f%éaébfothﬁl rPeérga 6&’ %3% chain

transfer &RpEThs W aefdesayldicopwish Ve phittourcs, témad 100 g of a 5.2%

 a0ueous Sty ah ARI-RAIS (Gl & @gﬂe %q*vgrs%fover 5 hours to
e

the reaction vessel . After Ietl on the 5.2% aqueous

-~sol ut.i on (?froé’rﬂ%hoﬁm%n@&lef étfe 8 W@rttser?pfeﬁ%ttlhyé hiagraiet epai2ft ai ned at
.. 80C for thartsueceedizng kokaum heddidxieid,ha pa tisZ @l on reaction to

rlconplet'0%er%%%t%@r%p@5ﬁ&%r%c Sa%%y%r%l%ég%awofhw%tgg%)60 parts of
a 4.9% agueous solution of sodium peroxide, and 60 parts of
15 -a 6.4% aqueous solution of sodium erythorborate were added
dropwise respectively.over 4 hours. .After completion'of'
the dripping, 15 parts of a 4.9% aqueous solution of
hydrogen peroxide and 15 parts of a 6.4% aqﬁeous solution.
. .of sodium erythorborate were further added dropw1se over 1
"~e29 ‘hour respectively. .After malntalnlng the temperature at
70°C for the succeedlng 1 hour to drive the polymerlzatlon
‘reaction to completlon, whereby a polycarboxylic acid
‘copolymer (Polymer 8) with a welght average molecular'
. "welght of 10 600 was obtalned
25
' .Comparatlve Productlon Example 1
A.glass—made reaction apparatus equlpped w1th a.
thermometer, stirrer, dropplng device; nitrogen 1nlet tube’
- and reflux condenser was charged with 333.7 g of water, the
‘30 ;reactlon apparatus inside was purged with nitrogen ‘with -
' stirring, and the contents were heated to 80° C 1n a
" nitrogen atmosphere An aqueous monomer solutlon composed
. of 375.3 g of methoxypolyethylene glycol monomethacrylate ,
__;(average molar number of addition of ethylene oxide 25)
'35'.74 T g of methacryllc ac1d, 112.5 g of water, and 3. 8 g. of )




aqueous sol ution of sodium hydroxide to pH 7.0, whereby a 10 conparative
~pol yner aqueous solution 1 (Conparative polynmer 1) with a weight average
.ol ecul ar wei ght of 22,000 was obtained. Conparative Production Exanple 2
15 A gl ass-nade reaction apparatus equipped with a théﬁﬁ%ﬁ@%ﬁ??ogtirrer,
droppi ng device, nitrogen inlet tube and reflux condenser was charged with
334.7 g of water, the reaction apparatus inside was purged with nitrogen
with stirring, and the contents were h%hted to 80C in a 20 nitrogen

at nosphere. An aqueous nononer solution conposed of 404.0 g of

nad ron of Lrs e i SRR ARCTUELE SRR e
wat er, anddRBYipefover reritaptaprapt o acll asd AhianteansfarlEgent were
added 25 5o Piish LT 1P o ANEL 1Y Alrdhin: SLHOARHE Y HARIILIN - of

ammoni um persul fate was adde dr}%pvm se over 5 hours to the reaction
vessel . Afth# Eﬁﬁﬁﬂ%ﬁq(ﬂ?%ﬁ?%he ftiegpicegrdfet ione of, tHradyéprdnaseolfuti on of

anmmoni 6m peis 8 fad exqiditis LRIRET RIS WS i §fe MRINtAINed 3l 80C for the

30 succeeding 1 hour to drjive the polynerization reaction to conpleti-on,
and this gi & r‘i‘@lﬁrféﬁtzheed: \B?at BRI ffuddls dautisn of sodi um

) hyflroxi d(ZE)SLu;q:d-édﬁ.rﬁj, 1mmmmmdwrﬁh@ﬁjﬁqmgﬁdaﬂi}@2§%%§q@@r@;i ve |
pol-ymer '2)_ wit wei vier age. .ol ecul ar i_ght., o , ) obt ai ned.
35 18 Cct cho\gﬁrp%gﬁn’l@gﬁtsq g t“%‘é{%eer‘faaﬁ Doefmﬁ(’%ﬁ&rzﬁde”ﬁl&%m?l F%on Ain
Tabl e: 1, atigicusye lwdgrienf writ serd iagdéq/draddide wes ol t70 05 amedriehg aaddition -
“amunt o r edjieed- arunt, 9f [ ents. of: th L relatjve-to 100
. parts by meightab Ce#@%?@?ﬁi%%”%%@%h?%ﬁ%ﬁ”ﬁ%}? éggghbﬁﬁ%ﬁﬁeT§8ﬁ§h§? 10 15
20 25 1) with a weight average molecular weight of 22,000 was

obtainedL

Compérative‘Production Examplé 2 _

15 ' A glass-made reaction.apparatﬁs‘equipped with a
thermometef, stirrer, dropping device, nitrogen inlet tubei
‘and reflux condenser was charged with 334.7 g of water, thé

'_reaction apparatus inside was purgeduwithnnitrogén with
‘stirring, and thevcontents were héated to 80°C in a

i20 , nitrogen-atmosphere. An aqﬁeous monomef solution composed

of 404.0 grof”mgthoxypolyethylene'glycol-monpmethacrylate

~ (average molar number of éddition of ethylené oxide 25), -
46.0 g of methacrylic acid, 112.5 g of water, and 2.8 g of
Bfmercaptopropionic acid és chain transfer égent»we:e added

. 25, _dropwise over 4 hours, and 100 g of a 5.2% aqueous solution

of ammonium persulfate was added dropwise over 5 hours to -
‘the reaction vessel. After completion of the dfipping.of ‘
the‘S.z% aqueous. sclution of ammonium persulféte, the

| . temperature was further maintained at 80°C for the - .

30 lsuccéeding 1 hour to drive the polymerization reaction to
completion, and this mixture was neutralized with a 30%
aqueous solution of sodium hydroxide to pH'T;O,jWhereby a

 ipolymer aqueous solution 2 (Comparative‘polYmer72).ﬁith a
. weight average‘molecular weight of 20,000 was obtained.
35 o o P : .
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Using the material of Concrete formulation A in Table
1, additives were further added. Additives 1 to 5 and the

addition amount (reduced amount of solid contents of the

10

15

20

25

30 -

additives) relative to 100 parts by weight of cement solld

contents were as shown in Table 2.
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IL 35 a a LL U 18 Cctober 2006 104 The descriptions in Table 2 are as
“follows: *6) is a polyethyl eneimne pol yet hyl ene oxi de adduct éconpound
obt ai ned ‘by addition of 3 noles, on average, of ethyl d8OdhI20PB active
hydrogen atons of 5 polyethyleneimne with Mv 600). *7) Additive 5: MA4O4
is an antifoam ng agent manufactured by NMB Conpany. *8) Additive 5:
MA303A is a foam ng agent nmanufacturedi®y NVB Conpany. 10 % By miss/C
means mass ratio of solid relative to 100% by nmass of cenent solid
content. According to Evaluation test 1, slunp flow value and air anount
of the obt‘gﬁl}ﬂ%% foncrete were measur ed. Further, 15 the conditions of the

obt ai ned conc‘[ret E.JERE Jeval paged gccordi ng to Evaluation test 2. Results
~are shown in [Tald 38 [20- P52 B80S |35 18 Cctober 2006 105 Table 3 4 d h
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_ The descriptions in Table 2 are as follows:
*6) is a polyethyleneimine.pOlyethylene oxide adduct
'{éompound obtained by addition of 3 moles, on average, of
ethylene oxide to active hydrogen atoms of
.Siipolyethyleneimine with Mw 600). B _ _
*7) Additive 5: MA404 is an antifdaming agent manufactured
"by NMB Compahy. _ '
*8) Additive 5: MA303A is a foaming égent manufactured by
NMB Company. - - L

10 % By mass/C means mass ratio of solid.relatiVe to 100% by

mass of cement solid content.

: According to Evaluation test 1, slump flow value and
‘air amount of the obtained conCrete_were measured. Further,

‘15  the qonditions of the obtained concrete were_evaluated

aCcording to Evéluatioh'test 2. Results are shown in Table"

" 3.

20

‘25

30

35
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Cct ober 2006 106 The descriptions in Table 3 are as follows. *9) Additive:
SI KAVENT 1100 NT (nanufactured by Japan Sika Conpany) Hieftebe?®fount
0.348% by mass/ C, MA303A 0.0014.% by mass/C. 5 Production Exanple 8 A

gl ass-made reaction apparatus equi pped with a thernoneter, stirrer,

droppi ng device, nitrogen inlet tube ¥HH reflux condenser was charged with
796.7 g of water, the 10 reaction apparatus inside was purged with nitrogen
w th Stiglra{bzl?{e’ and the contents were heated to 70C in a nitrogen

at nospher A'&queous mononer sol ution conposed of 711.2 g of
met hoxypol yetfiyrene grycol qonpnat hpcryl ate (average nol ar nunber of
addition of €thyl gne|oxizdg 25) ' : o
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o was. fURt héf2ac

©15-188.8 g of methacrylic acid, 225.0 g of water, and 9.5 g of.
3-nercaptopropionic acid as chain transfer agent were added dropw se over

" 4 hours, and an aqueous solution dissolving 8.3 g of amoni um ersulfate

in 200.0 g of water was added dropwise over 5 hours td8tQs0bes289§ on, -

vessel . After 20 conpletion of the dripping, the tenperature was further

mai ntai ned at 70C for the succeeding 1 hour to drive, the polynerization

reaction to conpletion. Successively ti tenperature was cooled to 40C, an

aqueous solution dissolving 79.2 g of sodium hydroxide in 184.8 g of water.

- 25 was added gragﬁally tQ neutralize the m xture, whereby a. polyner
aqueous sol uti of B8 OSSCFHEE 18P swilh TabiE ghiareadsr 498 LewiSecul ar wei ght of

25, 000 vvas*g)btpaldle_dve Ersqdammhmn 1Bermie @na?lﬁlf%cﬂ:'drﬁf‘eﬁ' mﬁdergr;e&ptsltm
_apparatus a_ ther r rrer ro evi ce nrtrogen
inlet tube %ﬁjrﬁfgﬁ LS4 ERS, ”39323% B3R - 88‘%‘3 ORdt’er®, t he

- _reaction appamaBUQ |nsrde was purged wWith nitrogen with strrrrng and the
contents, were heated to 70'Cin a 35 nitrogen atnosphere. An agqueous

nmononer sol uti on conposed 18 Cctober 2006 107 of 826.8 g of
met hoxypolBredwitdea gkpewlemSnonet hacryl ate (average .nol ar nunber of

addi tion of ethxﬁemg s%hflfel1lhori 3 200,00 L0R! BARIKLLG Gk, 52250 g Of

water, and 15.3 3-rer capt opr opi 0 aci transter agent were.
added 5 drt@wr@eeé%r ALREGRE, SAEPRArgq@edisesondtironcai dodieli fgbel0. 4 g

of anmoni umdpergalkateniBnd?- Qag ehawaler was added gdBQDWa%%rOV%Be5 hour s
- to the reactrgg vessel. After c¢aonpletion of the dripping, the tenperature
PRt APRBAZEES70BSEGE HRe aﬁé@eédwaghlnﬁéapgea ¥iithe the 10

©‘pol yneri zatiiemingackhanthe conpkatisomerSuteasstyveby70ie iheaperature was
ool e Loy 8o RN ARERNA PR VA" L350 K 20 B POy g oxide
a poIynepfaa&éoasgsofumebhosypﬁéNynhylﬁhewgﬂycalmmoghmethacrylate
- (average molar number of addition of ethylene oxide 25},
15 188.8 g of methacrylic acid, 225,0 g of water, and 9.5 ¢ ef_
' 3—mercaptopropionic acid as chain transfer agent were added
*. dropwise over 4 hours, and an,aqﬁeous solution dissolving '
'r.8.3 g of ammonium persulfate in 200.0 gvef_water was added
dropwise over 5 hours to;the reaction‘veasel. After |
720 completion of the drippihg,'the temperature was further
maintained at 70°C for the succeedlng 1 hour to drive the
_ polymerization reaction to completlon, Succe851vely the
':i; o ' temperature was‘cooied‘to 40°C, an aqueous‘solutlon“
) 'diSSelving 79.2"g'of'sodium‘hydroxide in 184.8 g of water
25  was added gradually tb‘neutralize the mixture, whereby a. -
~ polymer aqueous solution'4'(polymer 4) with a welght |
';average molecular welght of 25, 000 was obtalned.

| Productlon Example 9
30 A glass—made reaction apparatus equipped with a
' -thermometer, stirrer, dropping device, nitrogen inlet tube
.'and reflux cbndenser was charged with 800. 1 g'of water,'the
reaction apparatus 1n51de was purged with nltrogen with .
| .stlrrlng, and the contents were heated to 70°C in a .
35 nltrogen.atmbSbhere; An'aqueous monomer'solutipn composed



15-average nol ecul ar wei ght of 35,000 was obtained. Production Exanple 10
A gl ass-nmade reaction apparatus equi pped with a thernoneter, stirrer,

~ dropping device, nitrogen inlet tube 20 and reflux condenser was charged
with 810.2 g of water, the reaction apparatus inside wald QelekRER0GPt h
nitrogen with stirring, and the contents were heated to 70C in a nitrogen:
at nosphere. An aqueous nononer sol ution conposed of 826.8 g of

met hoxypol yet hyl ene gl ycol nononet hacrifi’ate 25 (average nol ar nunber of
addition of ethylene oxide 150), 73.2 g of nmethacrylic acid, 225.0 g of

~water, and 14. of _3- captopropi.oni c aci.d as chain transfer agent were
added dr SweE -y Er OF HOTTE R YRR YEE e Re G Stk OIS A G 210, 4 g of
amoni um peverzivat eolar200mbeg off watdsrt iwars cefd eanth y3@ raly @piidee 1dWwer, 5 hours

.to the reagctiy0 SS I | eti@n Of t ri_ppi ng, e .t ature
was furth?%'zngi%?aﬁ%éaaég&ﬁéﬁ %%g%fhghgﬁébékﬁﬁﬁégf! du%‘g)tdbtl fﬁvgngﬁg

pol yner i zatrnexcrpdopironivoiconplict iasgn chgiac dgsinsdley Elgentt eigper added was
cool edcgto : ous ti 35, di J Vien ) f: i ydr oxi de
M1M%%o@£&@%%&%ﬁu%@%@ﬁ%%%u%%%%ﬁﬁﬁnmmnw
t he m xt uré- AwHePEbJBOTHBIY REF SHEdEGEs 150LRP0-&n 6 o f( Maltere ag) afider a
weirght awebagesBDLeew! 8r nwairghtookn20 X8R tWas ellsalened. nbtéecording to

- Eval uation test 3, nortgg pgrtornance eval uati on test was carried out.

- Resul ts afF@™Bh8WOPnCL ThBFe SAIPRAPEhe thET &ETREFHETE YBSaiHEGER Product i on
" Exanpl es m8ih@alfledandtni70f gg€bratas contaiedii ng aonpowndo(BXihavkp% éo__'

anount. ribed in

~nomayv de_bond are_used b eviously adding in : es
bl o e BBTRRe B Bt R P aBEathn B bR T ok e PR B e he P est 3.
~Addi tion &rmperattreheapotynies and4ﬁfﬂnannaqugmuscspﬂatmbngAc0npound (B)
having nog: aebelgipondo! 8! gt b¥esbaiuk®nABoR3LES 1Y 14818 8E GguRRt sol id
contents are as shown - _
' ‘was gradually added to neutralize the mixture, whereby a .
‘polymer agueous solution 5 (Polymer‘S) with a weight

15  ‘average molecular weight of 35,000 was obtained. .

Produétion Example 10 ,
o A glass-made reaction apparatus equipped with a
_1thermometer, stirrer, dropping déVice; nitrogen inlet tube
20  and reflux condenser was charged with 810.2.§ of_water, the -
N réactioh apparatus inside was purged ﬁith’nitrogen with
 ‘stirring, and the contents were heated to‘?0°C in a
. nitrogen atmosphere.  An aqueous monomer solution COmpdsed '
. of 826.8 g of“methoxypélyethyleﬁé“glycol‘mbhométhaérylétg,..
j25 ,(averagé.molar number quaddition of ethylene oXide,lSO),‘_
- 73.2 g Qf methacrylic acid, 225.0 g of water, and 14.8 g of
"B;mercaptdpropionic acid.as chain transfer agent were added
'dropwise:over 4 hours, and an aquéous_solution dissolﬁing
'10.4 g of ammonium persulfate in 200.0 g of water was added
30 - dropwise over 5 hours to the reaction vessel. After . |
 -completion of the dripping}_thé_température was further
'_maintaiﬁed at 70°C for the succeeding 1 hour to drive the
'7polyméri2atioh reactibn-to completion.. Successively the
o ;-température wés éooled.to 409C} an aquéous solutioh ' ‘
35 dissolving 30.6 g of sodium hydroxide in 184.8 g of water =




in:Tabl e 4, and each of themis r'epresent ed as % by mass of solid _
contents. Further, the fornulated nitrogen atom containing conpound (B)

" havi ng nom ani de bond is specifically shown in the follca%ﬁ¢%ré§%ﬁ 25 30O
X Ow

'35 18 Cctober 2006 109 Table 4 m > uo 0 O cE |
rl1 11 Mn E nlLO .- mOwOOO 00O
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00 MIEBQ 0O doOOFr O rnEIl rt 110

I0EIt 1T I'l' 1 pOr o mxo
woOO 000 15mOO0, OO

was graduélly added to neutralize the mixture, whereby a
polymer aqueous solution 6 (Polymer'G) with a weight
avorage molecular weight of 50,000 was obtained.

5 ' According to Evaluation test 3, mortar performance
evaluation test was carried out. Results are shown in

- Table 4.
' Furthermore, polymers obtained in Production Examples

. 8 to 10 and nitrogen atom*containing compound (B} having
_ 10 nom-amide bond are usedrby previously édding inhaﬁ amount
o - described in Table 4 to 200 g-of 'water used in the above-
_mentloned Evaluatlon test 3. h
Addition amount of the polymers and nltrogen atom~
_contalnlng compound - (B) having nom-amide. bond relatlve to
15 100 parts by welght of cement SOlld contents are as shown
in Table 4, and each of them is represented as % by mass of
Solid-odntents Further, the formulated nltrogen atom-
containing compound (B) having nom-amide bond 1s
hspec1f1cally shown in the follow1ng
- 20

25

30

- 35
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-1t tt Q 35 18 October 2006 110 The description in Table 4 are as
follows. B-N-1 is a pol yethyl enei m ne pol yet hyl ene oxi de adduct (conpound
- obtained by addition of 3 noles, on average, of ethylene oxide to active
~hydr ogen atoms of 5 polyethyl eneinine with Mv 600). B- N&Opigbgr 2006

pol yet hyl enei mi ne pol yet hyl ene oxi de adduct (conpound obt ai ned by addi tion
of 20 noles, on "average, of ethylene oxide to active hydrogen atons of

pol yet hyl enei m ne with Mv 600). 10 B-N1® is pol yet hyl enei m ne(aver age
nunber of nol ecular weight 1800). B-N-4 | s pol yvinyl pyrrolidone (average

nunber of nol ecy,ar [ 0 A/ LS the S _proportion of the
pol ymer and thewhdeem%rggké%%ng ?ﬁ?é) afﬁeaﬁr ggiPﬁgn.of the sum of the
mass of tHeNdl iig ac@nﬂeﬁthwdenhemp@bym©dyamﬁyﬁaae okiglel adduamt ent in the

.conpound (Ehorpgiach o%kaahggoggaéﬁﬁlr&arohs oW LAY Obol BGe GEIENL eSOl d

~content. nor t ar nces shown i "47were alua
on the tcﬁ%ﬂhﬁﬁﬂ@@np§ldﬁ &aderitéNeohydsegepolyrms afd conpound (B) required

to attglnpyy%émymlggelmgﬁgewgghtﬁh %b@W as nmeasured according to the flow
test 25 nethod déscri bed S R 5201° 1997% and on the mortar condition.

‘When the a2 aﬁoenPOéVesaweneﬁmapet Relvgshydeneandiesnpound (B)..is |ow,
this indi caiestt ﬁ@tnpbhﬁd 6Bﬁ§mheddﬁ§yxbldﬁ@tll§nel§§ebbeﬁblEB,W@her'redUCi ng
: ability. 30 Product.io Eiangle 11 A dg reaction _a tus equi pped
ith o (RARGRerePt SETVIERE GFORRI hY AETITE, HPEPEGRNSE ARG ?ube and. 1 of
-1 ux condem&dwewaylehangedemwnhhlﬂ@ ﬁog)of wat er, the
106  B-N-3 is polyethylenelmlne(average number of molecular
. weight 1800} . o
B-N-4 is polyVLnylpyrrolldone(average number of molecular
welght lO 000) . . :
- {A/B) is the mass proportlon of the polymer and the
_15' compound (B) . '
. (A+B)} is the proportlon of the sum Cof the mass. of the solid -
content in the polymer and mass of solid content in the
;compound (B) added relatlve to 100 parts by welght of the
.cement solid. content
‘20 - 7
The mortar performances‘shown in-Table 4 were'
eValuated:based on the total amounts of addition of - the
polymer and compound (B} required to attain one and the
, same mortar flow as measured according to the flow test
25 hmethod descrlbed in JIS R 5201 (1997). and on the mortar
" condition. When the total amount of addition of the
'polYmer and compound (B)=1$ low, this indicates that the
cemeht admixture .is excellent in water- reduc1ng abll;ty.

30 Productlon Example 11
A glass-made reactlon apparatus equlpped with a
’ thermometer, stlrrer,.dropplhg device, nltrogen 1nlet tube
-and reflux condenser was charged with'lOO;l,g-of‘water, the
'reaction apparatus inside.was purged With nitrogen with |
©'35 Hstirring,'and the contents were heated‘to‘809c in a.



reacti on apparatus inside was purged with nitrogen with 35 stirrihg, and -
the contents were heated to 80C in a 18 Cctober 2006 111 nitrogen

~at nosphere. An aqueous nononer sol ution conposed of 112.6

met hoxypol yet hyl ene gl ycol nonoacrylate (average nol af® F 206 addi tion

‘of ethylene oxide 25), 22.4 g of nethacrylic acid, 225 g of water, and 1.1
g of 3 5 nercaptopropionic acid as chain transfer agent were added

dropwi se over 4 hours, and 30 g of a 312% aqueous sol ution of ammoni um

persul fate was added dropwi se over 5 hours to the. reaction vessel . After

conpl etion of the dri i he 5.296a ueous solution of amoni
R Ut it reig i S aRERRER, o Ao diro N, MR REE FAH OB a e

succeedi ng#l 1Haurs @OOGrmeehbhgprW¢muwﬁéﬁE|qaybeacmOQOatﬁylaoepletlon and

h | | f -
hyar oxi de Y PATE BONGhePEBy s ORorgunt ShuGous LBBLBLF R <o CPOR hEr 7) i th

~a wei ght % dV@raqemﬂmhecmyancmachL @8R 522, 6@0wmﬁsrobaadnédl gPpddBet i on.

~ Bxampl g gn #ﬁ%ﬁ:ﬁ@%n%a%&&” @peﬁgapuw‘irgﬂgkgge ﬂg‘h uf‘é‘retQS& met er,

stirrer, Ice,- nitrogen In condenser was

char ged wdtmpbe@@ gver éoh?étfﬁyl éndi g0ng- efhyl énésorfidecnddaeiuttonpound

obt ai ned oeya@fﬁ@h&hﬂnpgksélmeswagnaaueaaa%oggisstByéfng pxhgde £@ active

hydrogen at ons of pol hyl enei m ne wit of met hoqui none,

and 45.9 &h@fr&ééﬁﬂenagﬁase%he-%%t?%a%?WE%ﬁ%&ﬁﬁnQﬁtﬁﬁq 5 RPMEE Plurged with

ni trogen whiehs,g8i aquegusa@emheohefmeaamuﬁeumageﬂeunfetaﬁdtaé 90 to 95C

for ggnlnutes : | e mai g the te EUES gt 90C,. 116.3 g of

gl yci
'vkhe dri ppisngcestiingi hghoas 86 dehvenukd polymehomatamn9ﬁéhcﬂ1u@utoIater

| RETRE A AP e AR THaBAT PO BE G Bger FOT pther completion of

this reaceggg/leuxwsn&'aé}gfzgginggtae?fiégﬁaﬁ WEPR71 28 glcuet esopes added.

wher eby a aqueoﬁs sol u hel M ne"e éne oxiI de adduct

_nDnoner wagusbtiai pedution of sodlum hydroxlde te pH 7.0, whereby a

polymer aqueous solution 7 (Polymer 7) with a welght
15" average molecular weight of 22,600 was obtained.

Production Example 12
. A glass-made reaction apparatus equ1pped w1th a
_ | .thermometer, stlrrer, dropping device, nltrogen 1nlet tube
"=20 and reflux condenser was charged w1th 1500 g of
"j_polyethylenelmlne ethylene oxide adduct (Compound obtalned '
bY’addition'of 3 moles, on average, of ethylene oxide to-
active hydrogen atoms of polyethylenelmlne with Mw 600)
_-0 3 g‘of,methoqulnone, and 45.9 g of acetic ac1d, the‘ N
7 25-‘-reaction;apparatus inside was purged with nltrogen with
| -Stirrihg,-and the temperature was maintained at 90 to 95‘C_
for 30 minutes. While maintaining the temperature at 90° C,
116, 3 g of glyc1dyl methacrylate was added dropwise over - l
_ “hour. After completion of the drlpplng, stirring was .
"39 - continued for 1 hour'at 90°Cc. 1 hour-later, this reaction
'mlxture was cooled to 65°C and 1662.5 ¢ of water was added, -
: ;whereby a 50% aqueous solutlon of polyethylenelmlne—
ethylene ox1de adduct monomer was obtalned :

" '35 Production Example 13




35 Production Exanple 13 18 Cctober 2006 112 A gl ass-made reaction
apparatus equipped with a thernoneter, stirrer, dropping devnce nitrogen
"inlet tube and reflux condenser was charged with 568. 46%0 W%%ﬁ t he
“reaction apparatus inside was purged with nitrogen wi t ht pher 6 and the
contents were heated to 70C in a nitrogen atnosphere. An aqueous nonomer
~solution conposed of 478.5 g of nethorﬁgolyethylene gl ycol

nononet hacryl ate (average nol ar nunbett?f addition of et hyl ene oxi de 4)
'127.1 g of nethacrylic acid, 27.9 g of 3- mer capt oplropl onic 10 acid ad chain
- transfer agent S n

polyethylegelnlnngfhylenégp%%ge 28 Fg%%ﬁ%#%r%@'g%ﬁggﬁgeg n Productlon_
Exanpl e 1?W@mﬂ@§pecﬁﬁ%%ﬁradﬁmmmm\de§@meml$ﬁm inded twbeg of a
12% aqueousms Q1N R RHEY YA é@%w@ﬁ sedded gfd&al%\é.ﬂrse fyer 4

hours to the reaction vessel. After conpletion of th rippin the 12%
~aqueous s FIERG R0 RPPARASHSU RS CSy Wedt dundes! t‘“ér’ﬁbe#’&ttlipéeﬂa@lghrt her '

mai nt abnedstidtr itQC e the sueteedisgrekdOWatled ol v iche, gol ymeri zation
reaction ta.conpletion, and the_m xture was 20 neutralized with a 30%

aqueous sGUCHE o BEFPHR Ry dr BRi BEUCPHS pROROBET Rl BbioR pIRPERd aqueous
sol uti on 8>f( R(?IByrﬁelg o%) meﬂ:hoaype&g*tetth&l@h@gqlmbecmb&bm%hghﬁryl@f:e10t 900

- was obtal C I S e_reacti,on, apparat us
equi pped V\(II Eg?%é%e??ﬁp@ﬁ%@apg pPi Stgg\djlet?& Oﬁllfifoégn i nl et

t ube; . ai r12|7nlletg Dlﬁb@eahdcryﬂllaxac:@ddeﬁ%ﬁ was fcRangedapibhrdpffonparts of a

sorbiiel eihy age caxh e radddet ( 5B.A20: JnATBIYNG 00 @btﬁgngeéby addi t on of

10 noles, on average, of hyl' ene” oxid active rogen at ons
“(hydr oxyl 294£6uS) Se#utéeebpﬁfopolrﬁahalese@amg @thséananphydeoadd@ctt he

"tenperatumﬁnbﬁérrQyﬁﬁﬂesQz@@cihnP@Bdﬁbt1@h”E§Qﬁﬁi@ lih@eréeaCt'on appar at us

st de wag 1Bt alfed a2

- 12% aqueous solution of ammonium persulfate was added

g dropw13e over 3 hours, and 170 g of a

15 dropwise over 4 hours to the reaction_vessel.‘.After
completion of -the dripping-of'the 12% aqueous solution of
ammOnium persulfate, the temperature was further malntalned

"at 70°C for the succeedlng 1 hour to drive the '
polymerlzatlon reactlon to completlon, and the mlxture was
: 20 ‘neutrallzed w1th a 30% aqueous solution of sodium hydroxide
| - to pH 7.0, whereby a polymer aqueous solutlon 8 (Polymer
“8)with a weight average molecular welght of lO 900 was
o obtalned '

: 25:hProductlon Example 14
' 7 A glass -made reactlon apparatus equlpped w1th a
':thermometer, stlrrer, dropplnq dev1ce, nltrogen inlet tube,
~cair inlet tube and reflux condenser was charged w1th 300 .
_ ~parts of a sorbltol ethylene oxide adduct (SB 600: compound
' 30.'obta1ned by addltlon of 10 moles, on average, of: ethylene
oxrde to all of actlve hydrogen atoms (hydroxyl group)} of
-sorbltol and 0 08 parts of sodlum hydrox1de, ‘the |
:‘ temperature was ralsed to. 90 C 1n an air- atmosphere ﬂThe
. reaction apparatus 1n51de ‘was maintained at 80°c, 22.9
-’35‘ parts of glyc1dy1,methacrylate was added over 1 hour,_




35 parts of glycidyl methacrylate was added over 1 hour. 18 Qctober 2006
113 After conpletion of the addition, the stiring was continued for 2

“hours at 90C, whereby a sorbitol/ethylene oxi de adduct mgqoge&g@ or bi t ol
EO adduct macromer) was obtained. 5 Production Exanpl e'&18ctabe - made
reacti on apparatus equipped wwth a thernoneter, stirrer, diopping device,
nitrogen inlet tube and reflux condenser, was charged with 82.5 parts of
water, the reaction apparatus inside ? purged with nitrogen with 10
stirring, and the contents were heated to 80C in a nitrogen at rmsphere An

aqueous MBIERE e6hyt bRAKOBRORRE aBhs £307 PRALS 58 agﬁ{gh%gpgoxg{rﬁge

gl ycol nD é yl ate %g yerage nol ar nufber ion o
oxi de 25); gaPF§ 8f tﬁacW?PF@bﬁcﬁdSOQBlZOlﬁethlsnefOxh@esorb|toI EO -

adduct - m‘:lcedda&tsmahbﬂérz‘?Qo!rB1t5’10§UCEHQHCEXﬁHEESméﬂ §4s SopaliSeQf water,
and 2.88 parts of 3-nercaptopropionic acid as-chain ransfer agent, and

22.5 parts of a 4.6% aqueous aol uti on of anmonium persulfate were added

dropwi s® oPeodﬁchbunSExdmpBe 26 conpletion of the addition, 7.5 parts of a
4. 6% aqueous - soju on of mmnl umcgrﬁrsul fate was further added dropw se.

" Thereafter, the te esrsaTHd © BE* at R aT R A UB ORI PRVl Uk eedi ng - 1
“hour to drihermpmepetynetizaeiondrepptigondéoicepnpl etdgsm yﬂmﬁrxwuwbpolynﬁr

~ sol ution. 9{Rg! ) e nolecul t. of 16 300
was' obt ai ned@ yéFTfj(j)u uc%%%%grnpzﬁ?aég\ﬁ@g%%‘?ass%dge@r% lfa‘b% Oafpgéar
equi pped wWred BeaehiepomRaratys i inside dropppwgged ws; mitragsn warﬁret t ube

30 and.o efsuxr€ ensed vas @5}@{&@@5 etriam ne,
133.1 g of wat pMjmo 9 g of . adipic ‘Vuééc%qg\%as@e‘g %aﬂ% qﬁ'ld:% with

N t
stirring, %J‘r/:‘%r%een (AT r%emé\élr eﬁa%e@qﬁa@%@ﬁﬁro|S|0édttlen159mpose35c: to
"~ remove 300§ 7Df3 rmeﬁsafrgmceimmwléw@rgﬁyé}ﬂurs 35 Next, 1.7.g of

-'hydroqu'n%%%dggk'g%gpﬁé¥t“%everagegﬁolar number. of addition of
_ ethylene oxide 25), 22.5 parts of methacrylic acid, 25.2
15  parts of the sorbitol EO adduct- macromer synthesized ln
7 Productlon Example 14, 64.6 parts of water, and 2.88 parts
of 3~mercaptoproplon1c acid as chain transfer agent, and
'722 5 parts of a 4.6% aqueous aolution of ammonlum
. persulfate were added dropwise over 3 hours After
20 _completlon of the addition, 7.5 parts of a 4 6% aqueous
solution of ammonium: persulfate was further added dropw1se.
‘Thereafter, the temperature ‘was malntalned at 80°C for the
— succeedlng 1 hour to drlve the polymerlzatlon reactlon to -
ftf_ 'f_ completlon, whereby a polymer solution 9(Polymer 9) with a
,gso‘welght average molecularrwelght of 16,300 was.obtalned{.

:‘Productlon Example 16
7 ‘A glass-made reactlon apparatus equlpped with a
. 7'thermometer, stlrrer, dropplng dev1oe, nltrogen inlet tube"
30  and reflux condenser was charged with 600.0 g of . '
i'dJ.ethy.lenetrzl.amlne, 133 l g of water, 730.9 g of adlplc
acid was gradually added with stlrrlng, and the reactlon
etemperature was controlled to 150 to 155 C to remove 300 g
. of reaction generatlng water over 9 hours.
7'35'_ - Next i 7 g of - hydroqulnone monomethylether, 70 l1g



18 Cct ober 2006 114 of netacrylic acid was added to. renove 3.8 g of
reaction generating water. Then, the tenperature of this reaction mxture
“was cooled to 130C and 903.4 g of water was added. To a 3L aut ocl ave, 1978
g of anidoami ne obtained 5 above was added, the |nS|dé3WQ§°Bﬂﬁ@96 wth
nitrogen for three tines and warned to 50C. ‘The initial pressure was set
to 2.026x102 kPa, 564 g of ethylene ox&gg was fed over. 2 hours and 40

m nutes. After conpletion of the feeding, this reaction nixture was
matured for 2 hours, whereby 2547 10 g of pol yani dopol yani ne EO adduct

pr oduct (PA@AEQC§@£yu@nac1wa§a9baaa@§dtoPf@ﬁa@é'sme aapllee%g tf3,9! ass- made

reaction Egaratus equi pped with a 15 t her noneter, rrer F oppi ng

devi ce, BEEALIRg ctatebe TR dhC EBRIS IS Ws téHar ge@cliion 700
parts_ of Wﬁix‘turettbl@s r €81 ¢@NL APP3Y &t Usnd n§®3164 V\gsoptwwé!: Wi d amciécpge”

with stirring, nd the co nt s eate 5Cina_nitro
atnosphere. An a Qﬂé; Lii%% &ﬂHPQRF%ﬁeEQQFQ} ts of

‘et hoxyEpoIg(ImWIm af ged) thmnumidnacma(é qud@d[eﬁ;ﬁge r[Tji(ﬂJﬁj’ e_rmgﬂ&r of
addition- a n X 4 9 of .net ha i C aci 1022. 8
parts of vétltle%hﬂrgei agnéq%rﬂé ]*BOrrerc Od'ln&ﬁ’lé %’Fﬁsségecf‘fﬁﬁn :

. transfer &@@httwwﬁ;Qﬁﬁkﬂﬁtjﬁmom §é4omemf3eh@wﬂ$pe25x256 Qaparks ofretrhe

- aqueous soj Ui Oetn(POdo'egﬂ ARs S.Yaﬂ %é:n%§ Q‘él&%rl[o Eﬂgu%geafingxa”p' e 16

-was- added dropw se over eous sol'ution admxed’'with 23.4
parts of H%rﬁ%ﬁﬁfp’ér%m#@@%ﬁtﬁszm@ﬁﬁit@mﬁ entuars waseadidad 2 5difopwi se

~over 4ohoyf sof m}eaﬁltﬁpoltmnﬂm A dhe-asy i Hraiapef RhyfagHhor the
‘succeeding 1 h rive the polynerization reactlon to conﬁletlon ,
- -wher eby aqﬁﬁifﬁgFi €%’gueous solution 10 (Polyner 10) with a weight average
~nol ecul ar wei ght of 9, 200 was obtai ned. 35 Using the naterlal of - Concrete
.g'fornulatlgqﬁéﬁé @xamp & Hober 2006 :
A A glass-made reaction apparatus equlpped with-a
.15 thermometer, stirrer, dropping dev1ce, nitrogen inlet tube
and reflux condenser was charged with 700 parts of water,
- the reactlon apparatus inside was purged with nltrogen with
stlrrlng, and the contents ‘were heated to 75°C in a -
. nitrogen atmosphere. .An aqueous monomer solutlon composed
20 of 562.9 parts of methoxypolyethylene glycol
' nmonomethacrylate (average molar number of addition'of_
3eethylehe'oxide‘4),‘149.9 parts-of methacrYlic_acid, 1022.8
--parts of water, and 8.8 partslof 3~mercaptopropionic acid
:'as chain transfer agent was added dropw1se over 3 hours,_
;25_:7256 0 parts of the aqueous’ solution of polyamldopolyamlneA -
- EC adduct of Productlon Example 16 was added dropw1se over
3 hours, and an aqueous solution admlxed w1th 23.4 parts of
. ammonium persulfate and 276.6 parts of water was added
o dropwise over 4 hours. ' Thereafter, the temperature was
30 maintained at 75°C for the succeeding 1 hour to drive the
_polymerlzatlon reaction to completlon, whereby a polymer:'
- aqueous solution 10 (Polymer 10) with a weight average
molecular welght of 9, 200 was obtalned '

_r35':7' . Using»the material_of Concrete'formulation,B;in Table=




115 1, additives were further added. Additives 6 to 9 and. the addition
anount (reduced amount of solid contents of the additives) rel ative to 100

" parts by weight of cement solid contents are as shown jn_Taple and 6. 5
Slump flow val ues and air anmount of the obtained concrid@c fa@? ezogﬁasur ed

according to Evaluation test 1. Further, conditions of the obtained
concrete were evaluated according to Fvaluation test 2. Results are shown
inTable 5 and 6. 10 15 20 25 30 18 October 2006 116 Table 5 0 4 4 O

OOOOOOOOOl 00040104 xx oJj~rmmQa nMQNOhONHD

n. ' axiyv additiwes arere< Alirt@en added. va¥di%i@ee BNtoasuznQ €nO 0 iqg Iq
0O0IisS o N NN NNNNNN- U

ojm h h al\?%%tolnoorbaﬁmﬁlr‘% %rr%d%e?% R&Iu%\@ﬂ M %P%%’gm(@néeﬂtrﬁ wo®ral a b x.
- M N N N | redditivds) Mealativie QoF'10D @az&sﬂkﬁ;@veﬁ@tﬂcﬁ @:eﬁhe@tOs@)l(idO 0O m
_a> ay mo Whtents Oaloe %s %%omnoﬁa@le hs ned I\é‘ n

S 5 Slump flow values and air amount of the obtained
concrete were measured according to Evaluation test 1. _
Further, conditions of the obtained concrete were evaluated
-acc'ording to Evaluation test 2. Results are shown in Table
5 and 6. |
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35 pUme/pUyBLL mpX UUUUOwWwDO VV18 Cct ober 2006 116 The descri ptions

in Table 5 and 6 are as follows: . *10) 1¥ditive 8. MA 404 is an antiformng
agent manufactured by NMB conpany (trademark: M CROAI R 404) .
o The descriptions in Table 5 and 6 are as follows:

- *10) Additive 8: MA 404 is an antiforming agent

manufactured by NMB company (trademark: MICROAIR 404) .

' MA303 is an AE -agent manufactured by NMB company

5 (trademark: MICROAIR 303). | o
*11} Additive 9: E63 is a conmpound obtained by addition of
3 moles of ethylene oxide to all of active hydrogen of

. polyethyleneimine having a molecular weight of 600.
©  SB600 is a compound obtained‘by:addition of 10 moles of
10 ethylerie oxide to all of active hYdrogen atoms of SOrbitol.

SB1200 is a compound obtained by addition of 20 moles of

ethylene oxide to all of active hydrogen'atoms of sorbitol.

PGlO'is a compound obtained by addition of 10 moles of
_ ethylene oxide to all of active hydrogen atoms of

15 npolyglycerlne (n=4) '

TEP20 is a compound obtained by addltlon of 20 moles of
 ethylene oxide to all of active hydrogen atoms of
._trlmethylolpropane.

PEG3000 1s polyethyleneglycol hav1ng a molecular welght of

20 3000. -

. Additive 7: Polymer 9*32y p polymer obtained by
‘copolymerlzatlon of ‘the above—mentloned SB600 after belng
monomerized.

PADAEO is the polyamldopolyamlne EO adduct produced in

25.‘Productlon Example le.

The condition of the concreteé composition in which
‘thelcompound-resulting from_addition:of-S_moles.of‘ethylene
. oxide to each-actiVe hydrogen of polyethyleneimine or the
30 polycarboxyllc acid polymer resultlng from copolymerlzatlon
using that compound was used in comblnatlon of the cement
ddlspersant the condltlon of the concrete comp051tlon in
whlch the polyhydric alcohol -EO adduct was used in
,'ecomblnatlon Wlth the cement dlspersant, and the condltlon
35'hof the concrete comp051tlon in whlch the '




- MA303 is an AE agent manufactured by NMB conpany 5 (trademark: M CROAIR
-303). *11) Additive 9: E63 is a conpound obtained by addition of 3 noles
of ethylene oxide to all of active hydrogen of polyeth havi ng a
nol ecul ar wei ght of. 600. SB600 is a compound obt ai ned M&Bg&‘? %%gﬁ of 10
nol es of 10 ethylene oxide to all of active hydrogen atons of sorbitol.
SB1200 i sa conpound obt ai ned by additi gpgof 20 noles of ethylene oxide to
all of active hydrogen atons of sorbitol. PGLO is a conpound obtai ned hy
addition of 10 noles of ethylene oxide to all of active hydrogen atons of
1? poIﬁg:yp@lYamiiepﬁ@ﬂ&ﬁ&ﬁb+EOaad@u@bumﬁobphﬂiﬂ@ﬂobyaﬁﬁﬂéIi@@soﬁs@@ nol es
of . ethyle v ogen_atons_of tr propane.
PEG3000i s pol Ve ene yco?%h ﬁ%{l/% ngeﬁg%% gtﬁﬁ)%sﬁﬂ? ‘ﬁ‘?r%fafg
Additive 7ha‘lf¥om<§/rr@r H@’!LEZ:) e 1p cingdrexmaogtithai feel byHoarepetcyrrEhezatl on of the
-above- nent i oned:
¢ @%ﬁééﬁ{lé}% uce gggfégé&gPE}E |on§§< ?Dlr ln_LG The

pol yam dopol yam ne EO "adduct pro
- condi t Pon ‘GLEhEhomanant «bhitanh Was ket witizowonpoancbmtetnsd i ng from

~addition ofs@ dwlase @onﬁi&)ﬂ@%sﬂt%tﬂ&@cﬁ@ﬁfigﬁ Ly qg:?lne of
pol yet hyl er}:gt e J%:gee 30 epoI ycar boxyl i caC| pol ymer resulting Cf rom
copol yneri% XTC?HI Gt aGhRstind” Shasy Leedr s P& art velth wrendindme cement

o di spersantqr tﬁ‘]‘ﬂe m@damxylﬂ&%myﬂﬁn&@mhﬂ{g'ﬂoﬂm' ch the

- pol yhydric_ ¢ al. -.EQ adduct Was d in conbination with the cenment
di sper sant®° 3& fé Zednaht |L}§r%ng3§litﬁet %ﬂ@’etcer O R ATHEELE whi ch t he

.18 Octl@beraIZ@l@@l~£I>9 agialucamn aepdihempaleran0 degshiotan(iped AEoT GRpElty ardme) was
. used in Qﬂrgty 4 picta) e t wer a.II good, having a
" moi st feel an m)ot \%tegwaé@:ver S th§p3 @o%’(r:}r Ctoéme Mpositions of
-Conpar ative Exarrpl es 6 to 11 in

INDUSTRIAL APPLICABILITY
" The cement admixture of the present 1nventlon, which
.15 has the constitution described hereinabove, can improve the
- water-reducing ability of cement pastes, mortar, concrete
and other cement compositions, among others, and prov1de
hardening products therefrom w1th excellent strength and
I durablllty_characterlstlcs and, in addltlon, can reduce the
: Izol'viscosity‘of such a cement composition to a level'at which
_ the works at the site of handllng the same is facilitated,
;so that it can 1mprove the work efficiency, among others,
in the constructing civil englneerlng and building |
structures and the like excellent in ba51c performance‘
25 _characterlstlcs

_ The present appllcatlon clalms prlorlty under 35
_ _U.S c. §119 to Japanese Patent Application No.2002- 100429,_'
30 " filed April 2, 2002, entitled “IONIC CONDUCTORS IN WHICH |
" THE NOVEL MOLTEN SALT IS USED.” ‘
The contents of these applications are 1ncorporated hereln by"

reference 1n thelr entirety.

-1 R



5 which the cenent dispersant was used wi thout the conmbined use of the
conpound resulting fromaddition of 3 noles of ethylene oxide to each
active hydrogen of polyethyleneimne or the polycarbox%(ic aci d golyner
resulting from copolynerization using that conpound, %@“5399 ydric 10
al cohol - EO adduct, or the pol yam depol yam ne- EO adduct were viscous and
sticky and thus in a poor condition. |NDUSTRI AL APPLI CABI LI TY The cenent
adm xture of the, present invention, yhich 15 has the constitution
descri bed herei nabove, can inprove the wat er-reducing ability of cenent
pastes, nortar, concrete and other cenent conpositions, anong others, and
provi de hardeni ng products therefrpmyth excellent strength and
durability characteristics and, in addition, can reduce the 20 viscosity of
such a cenment conposition to a |level at which the works at the site of
handl ing the STyl aidst e domp0s 1AL Fglgfc,aar}:b' iloe/%c&ae?yg&!gr
ef fici ency, anong otﬂers in The Gonstruct civi [~ engineering and
bui | di ng s#®dé&t Di eEoged atere donkaieiae|cdompeunich leashe r;p@rﬁmiqimﬁp@ed, 25
characteristics. The present l.i cation clains r|or|ty gr 35 USC
PEat 5%

119 to Japanese"BAf&Rt “KppP SR o/ 2oFsrtatuige m%ﬁsfﬁ @-April 2, 2002,
entitled "sOM Gomib{IHSKQEEhId&lwfb&}yﬁEﬁEahﬂlﬂﬂe MEkQTHﬂ)SAETédﬁa USED." . The
.contents oﬁlggp%e q&pl %lgﬂi_are i nc QoratedOQQQ%!% Bg reference in
‘their entitety 35" -Ig 92008 20 AN Rc8FRht admi xture

conpr|5|ngﬁaue@hysaﬁboxylatuanQGOpnlWME# >ared a nltrogen at om cont ai ni ng
conpound havi ngﬂh%(% nghdee b nd V\hggelcno ttggngrxlassc ;ﬂatl 9 (hav__L bet ween t he
mass (A) of sal ol ycar oxy ¢ Ac) ﬁ and the masd %) of said
ni trogen aﬂ@m&cbﬂmevmmnglnﬁnp@uhﬂaﬁadenglmnnramkdeﬂbnndldeatkkmtes t he

relatlon 2&%& %n(€i§21E§léﬁe-group contained in the adduct contains 50 to
100 mole % of an oxyetylene group relative to 100 mole % of all

' ﬁhe oxyalkylene group(s).

2. A cement admixture comprising a polycarboxylic acid
. polymer and a nitrogen atom-containing compound having non-
- amide bond,
wherein said polycarboxylic acid polymer has a moiety
represented by the following general formula (1):
-0- (R*0) ,-R* (1}
in the formula, R' represents a hydrogen atom or a hydrocarbon
group containing 1 to 20 carbon atoms, R® may be the same or
" different and each represents an alkylene group containing 2
to 18 carbon atoms, and r represents the average molar number
of addition of the oxyalkylene group represented by R0 and is
a number of 40 to 300;
wherein the nitrogen atom-containing compound having non-
amide bond.contains a polyalkyleneimine-alkylene oxide adduct,
‘and an oxyalkylene group contained in the adduct contains 50 to.
100 mole % of an oxyetylene, group relative to 100 mole % of ali

the oxyalkylene group(s).




wherein the nitrogen atom containi ng conpound havi ng non- am de bond
contai ns a pol yal kyl enei m ne-al kyl ene oxi de adduct, and an oxyal kyl ene
group contained in the adduct contains 50 to 100 nDIe zgﬁgetylene
group relative to 100 nole % of all the oxyal kyl ene gr § ? Acenent
adm xture conprising a polycarboxylic acid polynmer and a nitrogen
at om cont ai ni ng conpound havi ng non- am de bond, wherein said
pol ycarboxylic acid polymer has a noiety represented by the follow ng
general formula (1): O (Rao)r-R (1l)idmmathe fornula, R represents a
hydrogen atom or a hydrocarbon group containing 1 to 20 carbon atons, Ra
may be the sanme or different and each represents an al kyl ene group
containing 2 to 18Acaﬂbﬁn aﬁmnauuandompmﬁﬁmesami&rth&r@%@kﬁgesnniar nunmber
of additio I K u pr nt ed |s a nunber of
40 to 300; 5 %F%P%”gﬁégnl gén at 5£F€§n al%|1 %%%hﬁanﬁ% g non- amide
bond contaﬁﬁ§@aupéﬂyaﬁn9IWNEﬁmnﬁ%lahkylene OXIde adduct, and. an
oxyal kyl ene group contained in the adduct contains 50 to 100 nole % of an
oxyetylene, group relative to 100 nole % of all the oxyal kyl ene group(s).
18 Cct ober 2006 cdpnty agriwenreanp idiiingt tve conpré SiprgitwooOr nore speci es
of  polycardaxyhifoaad poly i gnad AnlL!{ifgeq n% ﬂ;@aggn%%nc ng; qcompound
havi ng non-amde b . Sement adm xt ure conpri'sin nDre speci es
of pol ycartSox§eF cr%@llal%%l%m@r §°mmer@h%m—0al polve ar b@kyqurem atpa- pol yner
resufting fdmmeona) mﬁsﬁl@latﬂa%ngsad?gaﬁl@é tﬂo%aenar?& Qi ggwcaér%gglfé)”o”er
~havi ng non-am de bond, and the ycarboxyliec acid polynmer resuiting from
copolynerliﬁPPoﬂohgﬁﬁgréaﬁﬁﬁpaggﬁ““é@@ﬁiﬂﬁﬁ?&ﬁﬁiﬁg1@@ﬁ9w®ﬂ“ﬁé@9ﬁ@ non- ani de

bond. 18 CciteRetor16ind ZdondmeA E8NRat n@ﬁi-rﬂzﬁﬂﬂ'érgo&p”p“ sing a
polycarboxyllc aC|d pol ymer




and a pol yhydric al cohol -al kyl ene oxi de adduct, wherein the polyhydric
al cohol - al kyl ene oxi de adduct is not less than 5% by mass relative to 100%

by mass of the solid content in the cenent adm xture, yhydri c
al cohol has not less than 3 hydroxyl groups. 6. A ceneﬁ?ggﬁﬁ?&ﬁﬂﬁ

conprising a polycarboxylic acid polyner and a pol yhydric al cohol -al kyl ene
oxi de adduct, wherein said polycarboxyliq acid polyner conprises a

pol ycarboxylic acid polymer resulting from copol ynerization using a

pol yhydri c al cohol - al kyl ene oxi de adduct nonomer, wherein the pol yhydric

al cohol - al ky/ eney exinde: adduct is ARb-1E5Y A tﬁ@a@é"&%f&%%dﬁ eﬁ&zﬁﬁ)@/ to 100%

by mass of the solid content in the cenent ‘adm xture ﬁydrlc

al cohol hadHof PRSvARAf %#CoﬁﬁaT%ﬁﬁﬂleﬁﬁoQﬁﬁQe7ad¢W@bnent adni xt ure
conprising a pol 0 o] r g fr ol ynmeriz t|on
using a polyhydﬁ%%%é %%hoPogﬁPrrége %§F1 en%ﬁﬁgﬁﬁggﬁﬁtdﬁ nof “les

pol ycar boxydhag atiky pebynmlacnlhertq HAA % slay ahapel yfretrhe \ahm;dalcrmntbetpm yhydric

al cohol ha%eﬁ@ht'ﬁﬁtﬁxﬁ:n A&n'&ygfég)%/ yhgephtlp%&gbhél q’l% not l{-:H

conprising a polycarboxyl'ic aci anldepo Jani ne, mhereln
sai d cementhyddaiyk wirewednpri ses not Iess t han 1696by mass but not nore

t han 50% by mass of said pol yam depol yam ne relative to 100% by mass of
the solid natter in said cement adm xture. 18 Cctober 2006 121 a 9. A
cenent adni®t ur & EFMPTH SEHY* B ForyERFIsdRY| # PHoicd bl yisercihd a

pol yam dep@byaidnendnhesgiyhyaaid Poloyearbaxybhe acid RohYHEr conprises a
pol ycarboxylic acid polynmer resultin fron1copo|yner|zat|on using a

pol yani depol yani*RB*$idhShef, Pelcark aaHd aodveeE FiFPTEFRY ot | ess t han

13% by namlpuarmylﬁrer@cﬂdw@mﬁ@% by stBsSm P remi bRl Mear RAYhi ¢sirdci d

pol ymer result ron1 on rization using a - pol yam depol yam ne nononer
relative to fBEE lﬁag kyleﬂe oxide adduct monocmer,

- wherein the polyhydrlc alcohol- alkylene oxide adduct is not less
than 5% by mass relative to 100% by mass of the solid content in the
cement admixture, and the polyhydric alcohol has not less than 3

hydroxyl groups

7. A cement admixture comprising a polycarboxylic acid
polymer resulting from copolymerization using a polyhydric
alcohol-alkylene oxide adduct monomer and a polycarboxylic.acid

polymer other than said polymer,

wherein the polyhydriec alcohol has not less than 4 hydroxyl

groups

8. A cement admixture comprising a polycarboxyllc acid

"polymer and a polyamidepolyamine,

. wherein said cement admixture comprises not less than 16% by
mass but not more than 50% by mass of said polyamidepolyamine relative

to 100% by mass of the solid matter in said cement admixture.




solid matter in said cement adm xture. 10. A cenent adm xture conprising a
pol ycarboxylic acid polyner resulting from copol ynerization using a

pol yam depol yam ne nononer and a pol ycarboxylic acid po r ather than
sai d pol yner, said cenment admi xture conprising not |e§§%533hai%5§by mass
but not nore than 50% by mass of said pol ycarboxylic acid polyner
resulting from copolynerization using a polyam depol yam ne nononer
relative to 100% by mass of the solid matter in said cenment adm xture. O
18 Cctober 2006 122 11. A nethod of producing a cenent adm xture
conprising one or two or nore species of polycarboxylic acid polyners and
a pol yhydric al cohol -al kyl ene oxi dé?hdtluct which conprises a step of
m.xi ng the polycarboxylic acid polymer or polynmers with the pol yhydric

al cohol - al kyl ene oxi de adduct wherein the pol yhydric al cohol -al kyl ene

oxi de adduct Ps not J®est %Wtﬁ@@b‘%ﬂﬂrﬁéﬁi?@l%wgéc%@om@% Arigass of the

solid content &{?méihgngQﬂ%ﬁﬁygﬁﬁﬂégdqygmhﬁpd t he pol yhydric al cohol has not

| ess than 3 ﬂy roxyl groups. 12. A nethod of producing a cenment adm xture

conprising two or"iffeéls %H?é@lBFa$ﬁﬂ%VééFHﬁ%ﬁfpel¥mﬁﬁjCﬁBP?H%ﬁsamhich

conprises a sp&p,RfrbBk¥iing apol isArRexyldfiiachd £ VOBS Synrt Ba®ion

~ pol ycarboxylic acid po]yner resulting from copolynerization using a

~ pol yhydr.i c al ¢5HS 9a€%£$%ﬂﬁ968%+%ﬁ?lnﬁdﬂﬁﬁﬁm%¥0noner wherein the pol yhydric

~al cohol has not | essid banedc hpdmoxytire geompsisihg £t ohees200Gn 1223 a 13. A

met hod of praoducin ement adm xtures.c ri sing.one_ or. two or nore

species of pg}f%énéﬂrsgoé@ il )Scéé\?ng%%g}riﬁlaﬁs %olsﬁéﬁi%oelﬁ’(‘fla§3?ﬁ¥1]elc ,

_ . acid polymer resulting from copolymerization using a
polyamidepolyamine monomer relative to 100% by mass of the

solid matter in said cement admixture.

10. A cement admixture comprising a polycarboxylic
acid polymer resulting from copolymerization using a
.polYamidepdlyamine monomer and a polycarboxylic acid polymer
other than said polymer, said cement admixture comprising
not less than 13% by mass but not more than 50% by mass of
sald polycarboxylic acid polymer resulting from
copolymerization using a polyamidepolyamine monomer relative
to 100% by mass of the solid matter in said cement

cadmixture.




whi ch conprises a step of m xing the polycarboxylic acid polynmer or
polynmers with the pol yam depol yam ne, wherein said cenent adm xture
conprises not |ess than 16% by mass but not nore than gﬂ%&$¥ 2R§% of said
pol yam depol yam ne relative to 100% by nmass of the soli - sai d
cement adm xture. 14. A nethod of producing cenent adm xtures conprising
one or two or nore species of polycarboxylic acid polyners and a

pol ycar boxylic acid polymer resulting from copol ynerization using a

pol yam depol yam ne nononer which conprises a step of m xing the

, pol ycar boxylic acid polynmer or polyners wth the polycarboxylic acid

pol ymer resulting from copol yneri zatiggn using a pol yam depol yam ne
nononer, wherein said cenment adm xture conprises not |ess than 13% by mass
but not nore than 50% by mass of said pol ycarboxylic acid polyner
resulting fram. cepodymer bialﬁltdbjﬂlchlﬁgﬂg et YaikiSeped Yaphes RN QRer or
relative to 100@6%% nagss of in said cenent adm xture. 15.

A cenent adnixtufe CONprTEINg 8§rﬁﬂ%9’c?ﬁfga§<%l]1’1° G PPSISHER Y Bsul'ting from
copol yneri zateoéphysiingadecqgiallyhykyiancabe owladdakkyl ene oxi de adduct nononer

and a pol ycar boxylj i r_.oth t han i d i ch,contains
a pol yhydric alcohh%cﬂfJl Oﬁpgﬁ%¥£§| &Rt H?Xl?gqﬁﬁ gﬁgﬂ%? 8¥yﬁh &8s t han
5% by mass r @ravisswe Obfopqn@%rbywms $hef polfieydgsati all axdnl eatkylenthex zment

“adm xture. adduct

~wherein the polyhydric alcohol-alkylene oxide adduct is not less
than 5% by mass relative to 100% by mass of the solid content in
the cement admixture, and the polyhydric alcohol has not less

than 3 hydroxyl groups.

~12. A method of producing a cement admixture comprising two
or more species of polycarboxylic acid polymers
which comprises a step of mixing polycarboxylic acid
'Vpolymers with a polycarboxylic acid polymer resulting from
copolymerization using .a polyhydric alcohol—aikylene.oxide
- adduct monomer |
wherein the polyhydric alcohol has not less than 4 hydroxyl

groups
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13. A method of producing cement admixtures comprising one
or two or more species of polycarboxylic acid polymers and a
polyamidepolyamine ‘

which comprises a step of mixing the polycarboxylic acid

"polymer or polymers with the polyamidepolyamine, wherein said
cement admixture comprises not less than 16% by mass but not

.more than 50% by mass of said polyamidepolyamine

relative to 100% by mass of the solid matter in said cement

admixture.

i4. A method of producing cement admixtures comprising one or

- two or more species of polycarboxylic acid polymers and a

polycarboxylic acid polymer resulting from copolvmerization using

" a polyamidepolyamine monomer which comprises a step of mixing the
- polycarboxylic acid polymer or polymers with the polycarboxylic
_ acid polymer resulting from copolymerization using a

polyamidepclyamine monomer, wherein said cement admixture

comprises-not less than 13% by mass but not more than 50% by mass

- of said polycarboxylic acid polymer resulting from

copolymerization using a polyamidepolyamine monomer relative to

-100% by mass of the solid matter in said cement admixture.

"15. A cement admixture comprising a polycarboxylic acid polymer

résultihg from copolymerization using a polyhydric alcohol-

alkylene oxide aﬁduct monomer and a polycarboxylic acid polymer
other than said polymer,

which contains a polyhydric alcohol-alkylene oxide-addu;t in
an amount of not less than 5% by mass relative to 100% by mass.of

the solid content in the cement admixture.




