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USI NG THE DI SPERSANT BACKGROUND OF THE I NVENTION 5 Field of the invehtiof::
This invention relates to a cenent dispersant, a nmethod for the production
t hereof, and a cement conposition using the cement dispersant. Nor e
particularly,itrelates to a cenent di spersant which inproves the
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air to inpart perfect workability to the cenent conposition and ensure
formation of a concrete with high strength, a nethod for the production

thereof, and a cement 15 co FHIRAYND s PR gTHEL SNYENBHIN di sper sant .
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high strength, a method for the production. thereof, and a cement
15 composition using the cement dispersant.
Description of the Prior Art:
' Since the early deterioration of concrete structures raised
a serious social issue in 1981, the desirability of decreasing
the unit water content of concrete and enhancing the workability
20 and durability of 'concrete has been finding enthusiastic -
recognition. This has led to considerable work in the development
of cement dispersants which have a considerable effect on the
quality and performance of cement compositions.
Workability and consistency of cement compositions reduce
25 gradually with the elapse of time after préparation because of
the reaction of hydration of cement with water, for example. This
results in a loss in workability, typified by a slump loss of
concrete. The magnitude of this siump loss increases in
proportion as the unit water content of the cement composition
30 decrease, and as the water reducing ratio in the cement composition
increases in conformity with the recent trend. The slump loss

of this nature in fresh concrete constitutes a major cause for



-25 - the limtation inposed on the tinme allowed for transportation, the

al-teration of quality and the inpairnment of formability owng to the

waiting time at the.site of placement, and such troubles as decline of
durability originating as fromcold joints. At a 5 factory.for the
manuf act ure of secondary concrete products, when the forced transfer
cenent conposition with a punp is tenporarily suspended and then resuned,
the slunp | oss induces such accidents asz-a sudden increase in the pressure
of forced transfer and a block in the operation of the punp. Wen the
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an important task awaiting solution for the quality control of
a cement composition and the improvement of work execution.
Various admixture makers, therefore, have been
energeticaily pursuing the development of a so-called high range,
air-entraining, water-reducing agent which possesses a high
water-reducing property, suffers only a small slump loss, and may
be added to the cement compositionata féctory for the preparation
of fresh c¢oncrete. At present, the high range, air-entraining,
water-reducing agents 6f naphthalene type, aminosulfonic acid
type, and polycarboxylic acid type are available. An example of
a polycarboxylic acid type high range,. air-entraining, water-
reducing agent is the copolymer which is produced by introducing
a polyalkylene glycol mono (meth)acrylic ester type monomer and
a (meth)acrylate type monomer together with a monomer
copolymerizable with these monomers at a specific ratio as
disclosed in JP-B-59-18,338. Other examples include the
copolymer which is obtained by pz‘jlymeri zing a polyalkylene glycol

diester type monomer having an unsaturated bond and a monomer

he

type are aval An exanpl & of 25 a pol ycarboxylic



-3-: having a dissociating group as disclosed in JP-A-5-238,795, and the
cepol yner of a pol yal kyl ene glycol type nononmer with an unsaturated bond as
an essential conponent and another specific nonomer as disclosed in

JP- A- 8- 12, 396. Though these 5 polycarboxylic acid type high range,
ai r-entraining, water- reducing agents hav® hi gh water-reducing properties
and slunp-retaining function, they are still not conpletely satisfactory.
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“ability anong a range,
15 ethylenlcally unsaturated dicarboxylic anhydride to be gradually

dissclved by hydrolysis in a cement composition. .However, the
granular natures of the materials mean that they are not storage
stable in dispersion form and their effect is not uniform
throughout a cement composition to which they are able. JP-
20 A-63-162,562 proposes a method which comprises causing a cement
dispersant tq be contained in an ‘organic hydrogel such as
polyacrylic acid and ensuring gradual release of the dispersant
ultimately in a cement composition. This method, however,
suffers problematic stability of separation and precipitation

25 Dbecause it requires inclusion of a gel insocluble in water.
When very low water/cement ratio (by weight), in the range
of 15 to 40%, is used with a view to enhancing strength, impartation
of veritably high flowability to a cement composition is difficult
to attain even by the polycarboxylic acid type high range,
30 air-entraining water-reducing agent which is reputed to have the
highest water-reducing ability among all the high range, air-

entraining water-reducing agents of this class. Further, the




entraini ng water-reduci ng agents of th| s class. Further, the -4- cenent
Qorrp05| tion has the problem of acquiring no anple wor kabl lity because of
the large slunp | oss. An object of this invention, therefore, is to provide
a cenent dispersant |liberated fromthe probl ens mantloned above and 5
endowed with an ideal ability to prevent™%lunp loss, a nethod for the
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. SUMMARY OF THE INVENTION _

The object mentioned above is accomplished by (i) a cement
15 dispersant having as a main component thereof a polycarboxylic
acid type polymer (A) or salt thereof, wherein the polymer (A)
has a weight average molecular weight in the range of 10,000 to
500,000 in terms of polyethylene glycol determined by gel
permeation chromatography (hereinafter referred to "GPC"), and
20 has a value determined by subtracting the peak top molecular
weight from the weight average molecular weight in the range of

0 to 8,000. |

In this case, the term, "peak top molecular weight"™ which
is used in this invention represents a molecular weight which

25 corresponds to the highest position of the curve plotted on the
tested polymer in the GPC chart.

The object can be also attained by (ii) a cemént dispersant
set forth in (i) above, wherein the polycarboxylic acid type
polymer (A) is obtained by copolymerizing 5 to 98% by weight of

30 an (alkoxy)polyalkylene glycol mono(meth)acrylic ester type

monomer (a) represented by the following general formula (1):



30 an (al koxy) pol yal kyl ene gl ycol nono(nmeth)acrylic ester type nononer (a)
represented by the following general fornula (1): [err] (1) wherein
[err] stands for a hydrogen atom or a nmethyl group, [err]} for one species
or a mxture of two or nore species of oryal kyl ene group of 2 to 4 carbon
atons, providing two or nqgg,shegi-esgof 5 the mxture may be added either
in the formof a block or in"a randomform [err] f(ci5 a hydrogen atomor an
al kyl group of 1 to 5 carbon atoms, and mis a value'indicating ‘the average
addi ti on_ mol nunber of oxyal kyl eGO@URIA[R3whi ch-is an int eger in the range

of 1 to 100, 1 95 ta 2% Db f (net h) acr t nononer
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copol yner Igabltﬁevnd:latﬁﬂemyrmlaaaé& eitiheyi dettHd&brhher totabcprBIR,L 2f (a),
(b) and 20 (c) ,is 100% by weight. This object is further acconpl i shed by
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further accongkighes f36,(iv) a cement dispersant set forth in (i) or (ii)

above, wherein the adsorptlon ratio of the polymer (A) onto cenent
particl esl®s Pastot RnbBWeights o8npt ém%‘éﬂmélﬁoﬁclidntm awnghen &elded in

an amount of . 2%sented by the following general formula (2} :
CHy =C —R?
I 2)
coom!

15 wherein R* stands for a hydrogen atom or a methyl group and M'
for a hydrogen atom, a monovalent metal atom, a divalent metal
atom, an ammonium group, or an organic amine group,
and 0 to 50% by weight of other monomer (c) copolymerizable with
these monomers, provided that the total amount of (a), (b) and

20 (c) is 100% by weight. '

° This object is further accomplished by (iii} a cement
dispersant set forth in (ii) above, wherein the
(alkoxy)polyalkylene -glycol mono({meth)acrylic ester type
monomer (a) is (methoxy)polyethylene glycol mono{meth)acrylate

25 and the {meth)acrylic acid type monomer (b) is (meth)acrylicacid.

This object is further accomplished by (iv) a cement
dispersant set forth in (i) or (ii) above, wherein the adsorption
ratio of the polyvmer (A) onto cement particles is less than 60%
at room temperature for 5 minutes when added in an amount of 0.2%

30 Dby weight to that of the cement.

This object is further accomplished by (v) a cement

dispersant set forth in (i) or {ii} above, wherein the adsorption




30 by weight to that of the cement. This object is further acconplished by
()" a cenment dispersant set forth in (i) or (ii) above, wherein the
adsorption -6- -ratio of the polymer (A) onto cenent particles is not

| ess than 60% at roomtenperature for 5 minutes when added in an” anobunt of
0. 2% by weight to that of the cenent. Thi& object is further acconplished
by (vi) .a met Regkilcobrt fife Polph8dUQl) BRtOIceRefe Paltli i SPEESAN 13%s than .
her ei nabove defined, which conprises drip-feeding over tinme Into a F&act i on
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(vii) a nethod ngzra na ﬁ%ggra ogﬁc fngﬂo%ﬁl& gméée)drfeen?ndlcgﬁg?géﬁﬁ‘? H5URET B TR e
defined, whi chcaxbopylsescddityrecesshangrasein essen tirilocdnpoaant uodey-asiid
cont ai ni ng wat er camyslufelyi~ls nl':xture )fc ntai ni ng an unsatijrate carboxylic
acid type nondiart55°4% BakeH ?gfnoglg#rﬁong'fﬁ mﬁ?i%f&% B =S (1L 356 +92 t hat
t he neutraloi zatheorangé icf a0 the28MBYNREidgHtXtur ehdt bEbEhGokal t Seartange of O
to 20 nol % the_ nononer m'>scure |) being mixed with a chain transfer agent
prior to a polAWEl SRR (EERT ,er‘;’iﬁ?j&g’é‘r SHYPLTFetef 8 tfo SR TR Te0N
he. product o of & Gamenl g Sporcant a6t Forih 1 for) o e 1)) hhse,
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15 . This object is further accomplished by (vii) a method for

the production of a cement dispersant as hereinabove defined,

which comprises drip-feeding over time into a reaction vessel

containing water a monomer mixtui-e (I} containing an unsaturated

carboxylic acid type monomer as an essential componént under such

20 conditions that the neutralization ratio of the moncmer mixture

(I) being in the range of 0 to 20 mol%, the monomer mixture (f)

being mixed with' a chain transfer agent prior to a polyme.fi zation
reaction, and carrying o;1t the polymerization reaction.

This object is further accomplished by (viii} a method for

25 the production of a cement dispersant set forth in (vi) or (vii)

above, wherein the monomer mixture (I) comprises 5 to 98% by weight

of an (alkoxy)polyalkylene glycol mono(meth)acrylic ester type

monomer (a) represented by the following general formula (1):

CHy; = C—R!
30 [ (1)

COO(R?0),R?

wherein R stands for a hydrogen atom or a methyl group, R*O for



nononer (a) represented by the follow ng general formula (1): [err] 30
(2)- wherein [err] stands for a hydrogen atomor a nethyl group, [err] for
-7- one species or a mxture of two or nore species of oxyal kyl ene group of
2 to 4 carbon atons, providing two or nore species of the m xturé nmay be
added either in the formof a block or iff-a random form [err] for a

hydrogen at om.ghe afpedill! 08" DU x@hird dEOtfio br &@EQO%%}I%@BM:‘ %&%a val ue

indicating the average addition nol nunber of oxy ene P€h is
an integer in ¢FeIp &fge b9 4 cagben®tons, t pragidipanbielnr vbra smetiblastylic

acid type nono ik EPHES : 1N I, formula (2): 10
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wherein R' stands for a hydrogen atom or a methyl group and M
for a hyd_rogen atom, a monovalent metal atom, a divalent metal
15 atom, an ammonium group, or an organic amine group,
and 0 to 50% by weight of other monomer (c) copolymerizable with
these monomers, provided that the total amount of (a), (b) and
(c) is 100% by weight.
This object is also accomplished by (ix) a cement composition
20 comprising at least cement, water, and a cement dispersant, .
characterized by containing the cement dispersant set forth in
(1) or (ii) above.
The cement dispersant of ‘this invention is excellent in
water-reducing ability and is free from the slump loss which is
25 the problem suffered by the conVventional high range, air-
entraining, water-reducing - agent. The cement dispersant,
therefore, permits a cement composition such as concrete to be
kneaded at a high water-reducing ratio, slump loss is minimal,
and, many of quality control and workability problems of the
30 prepared concrete may be overcome. Further, the c;ement
dispersant set forth in (iv) above has a much improved ability

to prevent slump loss, and the cement dispersant set forth in (v')



kneaded at a high water-reducing ratio, slunp loss is mniml, and, many of ‘
quality control and workability problens of ‘the 30 prepared concrete may

be overcone. Further, the cenent dispersant set forth in (iv) above has
a nuch inproved ability to prevent slungp_loss, ahd the cenent dispersant
set forth in (v) -8- above can maintain sufficient flowability in the

cenent conposition having an extrenely |ow water/cenent ratio. The nethod -«
for the producbmre ofam meimhéini spEfsahentf flbwabidiept iimn ey nedmernthe
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obt ai ned by pgl ﬂﬂl@ﬂ&@'@ﬁ@ntmcéh%gléiané’c?ﬂ{ A ?Quﬁ\ﬂ -28taining

unsat urated car.boxyl |c aci d mononer , as an essential  conponent ther eof .
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(al koxy) pol yal kyl ene glegreaF pESTKIMiTONAOEFYTHE BIAWINGSype nmonomer (a)

{:P;fsented by theF&%L'?Mﬁ&ng gg gg moiecufaélaeléit distributions of

the cement dispersant (2) of this invention and the cement
dispersant (7) for comparison.

15 DESCRIPTION OF THE PREFERRED EMBODIMENT

The term "pélycarboxylic acid type polymer (A)" used

as the main component of the cement dispersant of this
invention refers generally to a polymer obtained by
polymerizing a monomer mixture (I} containing an

20 unsaturated carboxylic acid type monomer as an essential
component thereof. The monomer mixture (I) preferably
comprises 5 to 98% by weight of an (alkoxy) polyalkylene
glycol mono{meth)acrylic ester type monomer (a)} represented
by the following general formula (1):

25 CHy =C—R!

] . Q)

COO(R20)_R?

wherein R! stands for a hydrogen atom or a methyl group, R20
for one species or a mixture of two or more species of
30 oxyalkylene group of 2 to 4 carbon atoms, providing two or
more species of the mixture may be added either in the form
of a block or in a random form, R?® for a hydrogen atom or
an alkyl group of 1 to 5 carbon atoms, and m is a value
indicating the average addition mol number of oxyalkylene '
35 groups which is an integer in the range of 1 to 100,
95 to 2% by weight of a {(meth)acrylic acid type monomer (b)
represented.by the following general formula (2):



wherein [err] stands for a hydrogen atomor a nethyl group, R20 for one
species or a mxture of two or nore species of 30 oxyal kyl ene group of 2
to 4 carbon atons, providing two or nore species of the m xture may be
added either in the formof a block or in a randomform R3 for "a hydrogen
atomor an alkyl group of 1 to 5 carbon atons, and mis a val ue indicating
the average addition nol nunber of oxyalkylene 35 groups which is an
integer in the range of 1 t £FHYF=05TB*2% by wei ght of a (meth)acrylic
acid type nononer (b) represented t*y the follow ng gef@ral formula (2):

-9- [err] (2) wherein R4 stands fopgypydrogen atomor a nethyl group and
[err] 5 for a hydrogen atom a nonovalent netal atom a dival ent netal
atom an ammmhemegno&b,stendarfaxr gahyd;rcagennatgmomm a aedhPl tg}:oﬁﬁ%ﬁ)a pei ght

of ot her mono o o] YIE rizable wt h oner s, VI ded t hat the
total anou or( %) ?xy%gf egn ) & mori%‘@’}bef)l fﬁﬂoque 2'diva ot matedal -
exanpl es of t hﬁ;dmnaﬁmm(om).uﬁegmmedarabﬂvagalmdf am’yﬁé Rydoup( Met h) acryl at e,
hydr oxypr opyl | at e, .pol yethyl ene nono( net h) acryl at e,

pol ypr opyl ene &t ‘{/T? Jﬁg’%’ 3%&71'?%{:6“ g’le%bg‘?)yl‘@ﬁ‘é @?&GFb%ﬁi’c}t(‘rret h)
acryl ate, pol y@telygl ﬁaeo:@drycobr@aquar epyt a@he gbyLDlamdRne dAEEN) aorwhate, 15

pol yet hyl ene gl CQ| é ut e gl ycol nono(meth)acryl ate, polypropyl ene
gl ycol pol ybut Yer& 8$ %gﬂy ?'(Fﬁ tF‘r‘et h) acryl ate, polyethyl ene gl ycol

pol ypropyhgne gl ycms Pabidaut whaitgl 44 \FolthaDRes SRé) GO YedtEoned abovat hoxy
pol yet hyl ene ycol_ mono(net h) acryl at e, met hoxy polypropylene

glycol 20 o G?Q?‘H?Qb‘f]yl dpath) acrYlaFrEt hdRAroxYPEePYh tpekRkacrylatey| ycol
mono( et h) acr YaalRehPE0 gLyl Y RbRY tnfth) by DA £ 0 pBRYbEBe glycol
mono {meth)acrylate, polybutylene glycol mono(meth)acrylate,
polyethylene glycol polypropylene glycol mono (meth)acrylate,
15 polyethylene glycol polybutylene glycol mono{meth)acrylate,
polypropylene glycol polybutylene glycol mono (me'th) acrylate,
polyethylene glycol polypropylene glycol polybutylene glycol

mono (meth)acrylate, methoxy polyethylene glycol
mono {meth)acrylate, methoxy polypropylene glycol
20 mono (meth)acrylate, methoxy polybutylene glycol

mono (meth)acrylate, methoxy polyethylene glycol polypropylene
glycol mono{meth)acrylate, ' methoxy polyethylene glycol
polybutylene glycol mono (rheth) acrylate, methoxy polypropylene
glycol polybutylene glycol mono(meth)acrylate, methoxy
25 polyethylene glycol polypropylene glycol polybutylene glyceol

mono (meth)acrylate, ethoxy polyethylene glycol
mono (meth)acrylate, ethoxy polypropylene glycol
mono (meth)acrylate, ethoxy polybutylene glycol

mono {meth)acrylate, ethoxy polyethylene glycol polypropylene
30 ‘glycol mono (meth)acrylate, ethoxy  polyethylene glycol
polybutylene glycol mono(meth)acrylate, ethoxy polypropylene
glycol polybutylene glycol mono{meth)acrylate, and ethoxy



glycol nono (neth) acrylate, methoxy polyethylene glycol pblybutylene
gl ycol nono(meth)acryl ate, methoxy pol ypropyl ene glycol polybutylene
glycol nono(neth)acrylate, nethoxy 25 polyethylene glycol polypropyl ene

gl ycol pol ybutyl ene glycol nono(neth)acrylate, et hoxy
pol yet hyl ene gl ycol nmono (neth) acryd-ate, et hoxy pol ypr opyl ene
gl ycol nono(neth)acryl ate, et hoxy pol ybut yl ene gl ycol

nono( met’ l) acr yodwethel e yglusiofe bhvprepwiiene oyl ly prodgphepbedd glrauiol
nono( et h) acry| | yet hyl.ene | ycal polybutyl ene gl ycol
nono (net h) aép@%ﬁ{ﬂgfh’é%%%tgo y%rgg)%y let%(g'glg}%cﬁ\é %SP%B% @I’B%é%?}gﬁé nono
(et h) acryl aeéfthaendsigidigxgr in th)fopolofet hykbmee gfyorl op adoper wEyhearia

gl ycol pol ybutyl en cryl cited. These, pononers
Ty be Used o { hor Taphd St bEERILRRASIAGRY (Bl By B 18 R bRt o
menbers. Wi | étnict bbki expdothaitdthe camyn wdisgmrshhe offotHiewi mepretsong nattie@n, 5

i1t is believed_that e _cenent, dj spersant of this.Lnvention, after having
been adsor bedggﬁ %gcrg%%ﬁt h ggn%ﬁlﬁdes?rgtost?%nﬁa téexﬁ‘%ﬁ%%esaﬁsspse‘f%‘?% SFrEtts by

i ts hydrophi | déspgraimy effects bepitlsshydrophipitital kiyd ehert wepuishah swhi ch
t he mononer (a).co ins. Fromthis view point, the polyal kyl ene gl ycol
chai n has prePé?’%ﬁ%yaiae%gEY‘é%SnﬁﬁWé’r"CBft ﬁ}%rfcmﬁreﬁﬁ) gﬁ"é‘&éénﬁﬂ%’%mhi gh
hydr ophi | i ci t ¢hi®Paridw pbant y theesdlaal kphéye ghytenehgliy anls peafetamihh

acryl ate %g pieferabl used as e. nononer %g}t F RthEé th%H_men%ge

addi ti on PPl e*ATFDSTTHET RE GHUPEPKLFRASTGFBE SR Pr BRGOP- 44 Yange of
1 to 100. FoPatBEcylHfINSEméhoxRtpslvietdyhétdglycolhycioid thi) ackylats ist eri c
repul sion, the ayerage addition | e nunber of the_ oxyethylene group is
nmost pr ef er abPyeTF3 ,r‘éﬁﬁt Ht g}’)‘? omiwerTy‘%i’cal Fur. Festg‘F theTgRoner
(b) menti onedaa@bion Mledeutdry bECLIRE icstyatity Idnkehgesup 116 pebfleralyy in

nonoval ent netal salts,
. the range of 1 to 100, For the purpose of obtaining high

15 hydrophilicity and steric repulsion, the average addition mole
number of the oxyethylene group is most preferably in the range
of 5 to 100. '

Typical examples of the monomer (b) mentioned above include
acrylic acid and methacrylic acid, and monovalent metal saltsl,

20 divalent metal salts, ammonium salts, and organic amine salts
thereof. These monomers may be used either singly or in the form
of a mixture of two or more monomers.

Typical examples of the monomer (c) mentioned above include
esters of aliphatic alcohols of 1 to 20 carbon atoms with

25 (meth)acrylicacid; such unsaturated dicarboxylic acids as maleic
acid, fumaric acid, and citraconic acid and monovalent metal salts,
divalent metal salts, ammonium salts, and organic amine salts '
thereof; monoesters or diesters of such unsaturated dicarboxylic
acids as maleic acid, fumaric acid, and citraconic acid with

30 aliphatic alcohols of 1 to 20 carbon atoms, with glycols of 2 to
4 carbon atoms, or with (alkoxy)polyalkylene glycols of 2 to 100

addition mols of such glycols as mentioned above; unsaturated



20 divalent metal salts, ammonium salts, and organic am ne salts thereof.
Thése nononers may be used either singly or in the formof a mxture of two
or nore nononers. Typical exanples of the nmononer (c) nentioned above

i ncl ude esters of aliphatic alcohols of 1 to 20 carbon atons with 25

(oeth) acrylic aC| d; such unsaturat ed di elalr—boxyl Ic acids as nmaleic aC| d,

fumaric acid, citr onic acid and nov taI lts i val e

nmetal salts, ﬁfslﬁﬁcg’a?fsme BHGERTEe: %ng %Wﬁ%ﬁé‘b‘fa‘maﬁ ers or
diesters of sudhyllRafictisaiedimilcacdmned and etheb paapﬂ&{aaieq ﬁfdlﬂardmﬂ’ﬁird c
acid, and mtracoElc acid with 30 allggatlc Ico%s of to 20Q .carbon
atons, with gi'yC¥tE GFf FFeRetarBdnsH rrémsﬁ (%pr&ﬁﬁ?kﬁsene

gl ycoI s of 2 t(metAPaBuifl isubfoid acod, Sdiﬁ.ffo@k:klﬁb“ﬁ\g&ﬁ)ﬂﬁﬂ?léﬁ&edz%@ﬂ@l
unsaturate es sug S t cry] am de an

(et h) acr ygal Wf’gﬁ?ﬁ%ﬁ i a\ﬁlgy&“e&i’srgf’&iﬁenﬁ“da%@f% SHfopifppcid

propi onate; SugH rdrevalbfit eyl S8aBfs SHYTRIGNt BECh1SsETEdINSibdHialak1%dl, f oni ¢
acids as (neth) aI I ¥gaSU| fonic acjd, sulfoethyl (nmeth)acrylate, 2-net hyI 5

pr opanesul f onPedafFERR R RS £} tivi deresdd sﬁﬁ%ﬂé“%ﬁ?‘?ﬁﬁl‘&aﬁé&ed ugrd

monoval ent Meakn8aldinglyiorad R RhE o SALIMIxAFERIE B 92 here RbHbniRganNi ¢
am ne salts thereof. These npnoners maé be used either singly or in the

formof a mxture She PRBIEPEIRFET ithe amognis afophe meoReR i(8) othehe
anount s of ot hgoHBREREL) ( Bnd Eﬁwmaz%mémewseebﬁs sa8d thie WM@ bpused

is such that the proportion of the .nonomer (a) is in the range of to 98%
by wei ght, prefdhasrengmn @)@@/&lby‘uhﬁm%o Mw?&*émwe*@rfabvgﬁf@@abéy%% by

wei ght, that ef #1869 RYOREIgHED)adSmbie bRerEANIS M +3%04Pbg Yelynkeialt,
- preferably 75 to 4% by wei %1 aan rmrie) prefergbl t60 to% gn

15 that of tRE therfernamercib)iis im thagangeps 8% to Zﬁdossm%qiyt;gﬁgﬁagly
preferably O g @%@%y"*@éﬂ%ﬁ: AR mBRE S RURIBERP 66 Rol 6% Y 4bYgE Rl The
wei ght average nol ecul ar wel gﬁt of the "pol ycarboxylic

15 that of the monomer {c) is in the range of 0 to 50% by weight,
preferably 0 to 30% by weight, and more preferably 0 to 10% by
weight.

The weight average molecular weight of the polyca:_cboxylic
acid type polymer (A) is in the range of 10,000 to 500,000,

20 preferably 10,000 to 100,000, in terms of polyethylene glycol
determined by GPC. Further, the value determined by subtracting
the peak top molecular weight from the weight average molecular
weight of the polymer (A} should lie within the range of 0 to 8,000,
preferably in the range of 0 to 7,000.

25 If the weight average molecular weight is less than 10,000
or more than 500,000, the ability of the produced cement
dispersant to reduce the water content will be unacceptably
lowered. If the value determined by subtracting the peak top
molecular weight from the weight average molecular weight exceeds

30 8,000, the ability of the produced cement dispersant to prevent
slump loss will be unduly low.

The cement dispersant in accordance with the present



acid type polynmer (A) is in the range of 10,000 to 500,000, 20 preferably
10,000 to 100,000, in terns of polyethylene glycol determ ned by GPC.
Further, the value determ ned by subtracting the peak top nol ecul ar wei ght
fromthe wei ght average nol ecul ar wei ght of the polynmer (A) should lie
within the range of 0 to 8,000, preferably2in the range of 0 to 7,000. 25

If th I-ght . ecyl Loht .1 0,000 or nore than
500, 080\,Net ﬁe abh%ire'?lgg?)?o%'ﬁegp%(r) uc{e:gg%g éﬂ%aﬁﬂfs‘%}g’?@an Oht(%gl?%dﬁéeat & Rat er

content will beompanerbttdiel gbdvawnendionéd thed yearbmxwldiceasid égpbypolymer

subtracting th e A lAar I+ h I ght_aver age | ecul ar
wei ght exceedse%g %gv%ggg?%%ec%’bf?ﬁ y@ig?%t %{Q %&gdgngggcggﬁnyfeltﬂ%g‘pé‘ggaﬁt to
prevent slunp Ispesifi¢|valge duherpihed byThebtemhingditsppesiartopi molauaagdance
with the present. -4d2- inyenti [ t dispersant which contains as
a main corrpgner‘?{elgﬂté a &égéeﬁﬁ%"n%eé‘%ﬁ%?%ﬁ%@??c véf?:ligé’ttt'ype pol yner (A)
havi ng a specifi c weemgrtaldyeridges rpbgoihart eoigitt diayeraispeaiobeetied UE
det er mi ned by t i k. to ecul ar wei f.romthe. yweight
aver age ol ecuﬁgrg prvc\)/e%“ﬁ? Q‘Ségﬁgﬁg} f/%’“e?}éﬁjéslf(elrjlr&?ﬁtt At ¢ %ean‘?lo&%b%?%i g
properties of the polegwaruseidihinthbrecmant thapeisamt dprieua Falgat ianshi p

wi th the nol ecylar weight thereof., .and.there.i.s a ptigumrange jn the
wei ght average'ié I é’%ﬁ?g? REV P (‘I\%ﬁ."“#ﬁﬁ&ﬁ?"%@?ﬁ 10°°%GVET i Bﬁ?ﬁ‘ ofi of.
t he nol ecutar desghibutichhef ahtahdiastulalkyweighitsos tihei S¥itd ihediepalymerseyer al

ki nds of distributions af, t nol ecul ar I ght e obtained, .such as

peak top nol ecﬁgg&ﬁéf"éﬁ?t‘i‘% SQAT }f%n%‘ég 9%6%%%%83%%?&}%&& ar

wei ght si de of wbigiot maly béeHtaghed, nldic usapeateitgbtmcliatilat Waigtevemp) f the
he .sane, .t he

pol yrer wher i PN (6 RiehopRar ot 16hp. TS moipotiay ppbobt aidtnet M b5 go
at the higher molecular weight side of Mw, even if the Mw is the
15 same. And, for example, even if the Mw is the same, the polymer
wherein Mp is much lower, i.e., Mw - Mp > 8,000 contains a large
amount of higher-molecular weight polymers which have low cement
dispersibility. 1It, therefore, is necessary to increase the
amount of the cement dispersarit added to attain the same flow valué,
20 or slump loss prevention ability sometimes decreases. On the
contrary, when the polymer has a distribution of the molecular
weight of Mw - Mp < 0, there are present lower-molecular weight
polymers in larger proportions, and the amount of air entrained
is increased, which is not desirable. Such a polymer is formed
25 Dby polymerizing the monomer mixture (I) at a temperature higher
than the cloud point or polymerizing the monomer mixture (I} with
a chain transfer agent separately drip-fed into a reaction vessel.
In this case, when the monomer mixture (I) is polymerized at a
temperature higher than the cloud point, for example, the monomer
30 mixture (I) separates into two parts, namely a suspended part
which is insoluble in water and an aqueous part which is soluble

in water, and high-molecular weight material forms_ in the



amount of hi gher-nol ecul ar wei ght pol yners which have | ow cenent
di spersibility. It, therefore, is necessary to increase the anmpun
cenment di spersant added to attain the same flow val ue, 20
prevention ability sonetinmes decreases. On the contrary,
has a distribution of the nol ecul ar wei ght3-of Mv - M < 0, t| )
present | ower:nol ecul ar weight polynmers in larger proportions, and the
amount of ai r suspeadeBars begerea s dhadtighhconrensratieas efibbéymSuicinki e
polymer is fopaed 221 dhiedahy il Rle! Bo1MRALTEE S NldLEabbled b the
tenperature higher than the cloud point” or” pol yneri zi ng fRe honorer m xture
(1) with a chappomenmixdurggéhl @égaaha@zalprmfprf agenthitseparabeky idmipressel .
In this case, sghefdde, BROOMRI, Pelbli Cdrlthihnd UHIR! tRMReLature
hi gher than tﬁe cloud poi nt, for ex.arrgcf e, tlhenér)mr%%F %‘gqﬁ%fﬁ?eﬁ( ie
separ at es Pnt donger ptimes foxatbe \chaiduspansitatr paent it cisselvesiol ateri n
wat er and an ggueoHsiPar kU £ d S50 dilcfiak Mns , (AN Lgh: mol ecul ar
wei ght materi aﬁ ?ormépi n t%%é ééuts:pgn eéﬁsgp‘t‘l e%%ugé ofaplkzgce’tﬂl‘%r’i‘”&l:L
concent r at i ontbé dobyek ri ghalinetnat sfierahgertierel n foXihenly el potnyoiricudaii on i S
executed by the; QR xture (1) and chain transfer agent separately
drip- fed intgg%i&i‘r?gact |e(§:|r%§éssel containing water, it takes a little 5
| onger tinme for thet dlimerer preferaldgerthato the ssulywwerboxykiteracini ftgpel v.
Thereforeqath ' e (I cl i 1.t h e drop,af _a.chain
(ranster 30enfolie Ehy Rekibefe po SEARAEIIIMAS AababetiP (Y aBa AT
preferabl e that bimdepolthstr ltbrybestaprdpéypieslas poimemtr dikpesasnsf bes one
of the foIIovvi)g cnpzpcg,tions (1) and (ii) in order that the best properties
as cenent dispersant ‘be obtained: (i) When the adsorption ratio of the
pol ymer (A) ont{i)cen®n¢n hetaddorption|mesd ot 6Rithé Bdlypeef Gabhio lcementhan
"ﬁs%we?tgh'[ oom %aSrt:‘Fce.l.rQ%el.:l%t fégs ftglranS sﬁ};[‘uéz?e evfhagfy aldeds%d thrgn agb%a’ng ng.'og}cn 0.2%
15 temperature for 5 minutes when added in an amount of 0.2% by weight

to that of the cement.

(ii) When the adsorption ratio of the polymer (A) onto cement
particles is not less.than 60% at room temperature for .5 minutes
.when added in an amount of 0.2% by.weight to that of the cement..
20 The adsorption ratio of the polycarboxylic gcid type polymer
(A) onto cement particles can be determined and calculated by the
following method:

-Firstly, the polymer (A) is charged into a beaker to give
a proportion of 0.2% by weight solids on cement, and then a
25 prescribed amount of water is added thereto. After adding a
specific amount of cement into the same beaker and stirring for
a specific period, the resultant mixture is filtered. The
concentration of the polymer (A) remained in .the filtrate thus
obtained is determined by an RI spectrophotometer. The

30 adsorption ratio is calculated by the following eqguation.

Adsorption ratio (%)
= [{ (Concentration of (A) added)-({Concentration of (A)

remained in filtrate)} / {Concentration of (A) added}] X100

—————

This Sheet Has Bee,
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to that of the cenent. (ii) When the adsorption ratio of the polynmer (A)
gnt-o cenment particles is not |ess than 60% at roomtenperature for 5

m nut es when added in an anount of 0.2% by weight to that of the cenent. 20
The adsorption ratio of the polycarboxylic acid type polyner (A onto
cenment particles can be determ ned and cgl,cul ated by the follow ng method:
Firstly, the polynmer (A) is charged into a beaker to give a proportion of

0. 2% by “wei ghf sol T#saXin thamsliymeas da) here ad2brbed @nebi etk parti dfeswat er

i s added thereto. After addj a specific.anpunti. of cenent into the sane
beaker and st i3 g B2 Vmﬁr§p85‘2ig;le’ecagﬁ?‘fti?& R %g‘er Rafit %%(?ﬁ?‘érﬂ%wn
filtered. Theagtabcestsesiduiated dhaopslyner (A).remained in the filtrate

t hus obtai ned is deternined a differentjal refractjve index detector. 30
The adsorption rat W%e’i’ s%lpeg@%%de%y%bs‘%ﬁ %n@%ﬁ’?‘oﬁ?) AdSotHei on
ratio (% 5 [ CeReReeatspstamtolos( A)xiéldﬁxw@ntioﬁ@'&ﬁenﬂé‘&i&rlﬁ% R thgmai ned
in filtrate)} [ (Concentration of (A) added)] X 100 -14- 1f all the
polyners (A) &fP&2ipedasagnbiogreshbiAn 2R Pt taned Fopat yeBePYwAPdar e

detected in tharkhbt] aifen tHe p3UGAEPIRAP A talsirDek StHeALEME ARG S§i’;1,06% When
the polyner (A) satisfies the condition (i), in the 5 cenent dispersant of
this inventi ofeMeRE FUSEREBRRT £ O RTRSHht HIVFBYLER feft CHRFosREf s eakn be

mai nt ai ned f orF18whR Dk Belhvad. 1w EhRdnt %ﬁﬁoémoaoweﬁran( &ktrsahdnf hew the
condi tion gll), t he cenent dispersant of the present invention can confer

suffici entOf | ¥REBF/ PeRenly &AtiA- a cement conposition with an extremely |ow
10 water/cement rghiLidilthoR{diHenOBhe \M3eYmbREAOLYEBSri(D) thatdst{diR3chhe
condition (ii), the cenment dispersant of this invention, when used wth a
(ii), the cement dispersant of this invention, when used with a
water/cement ratio of 60% by weight which is generally used, can
" be imparted by the addition thereof in an extremely small amount
15 with such an advantageous mortar properties as of a mortar flow
value of not less than 100 mm and an amount of entrained air of
not more t;han 10% in the performance evaluation test for mortar.
We found that the adsorption of the carboxylic acid type
cement dispersant onto cement particles is carried out moré
20 rapidly with increase of the molecular weight thereof, and after
the adsorption of high-molecular weight materials onto cement
' particles, low-molecular weight materials are subsequently
adsorbed thereonto. We further found that this type of
adsorption is started immediately after cement particles are
25 brought into contact with the aqueous solution of the
polycarboxylic acid type cement dispersant and the adsorption
reaches a saturation point for about one hour or more.
In this case, the term "saturation point of the adsorption®,
although depending on the kind of the used polycarboxylic acid
30 type cement dispersant, represents about 80%.
The characteristics of the condition (i) above are that the

initial adsorption onto cement particles of the polycarboxylic



wat er/ cement ratio of 60% by weight which is generally used, can be .
is;hparted by the addition thereof in an extrenely small anount 15 wth such
an advant ageous nortar properties as of a nortar flow value of not |ess
than 100 mm and an anmount of entrained air of not nore than 10%in the
performance eval uation test for nortar. W;i4ound that the adsorption of the
carboxylic acid type cenent dispersant onto cenent particles is carried out
nmore 20 rapi dl3cid thpe reameasedb$pedmanipie Cripaessed gt thbaitarkt ard afd er

t he adsorption 1.qh- I i gh terd als, ont o cenen articles,

| ow nol ecul ar \/\%139 FQ%%?EAH a %é?}ge%%bésggaﬁi@r?ﬁ 3k§%s€’1’??édag§h£?goﬁ?‘b‘?nt’ e
further found tdisperhing abjipatwfcandberinpromed svitthatined o maEditat aby . afdrer

cenent parti cl a ought ,.int caontact ith he. agueou

ol uti on of -t SEpet raCURK cnaRifteriah aFor e Sonil i dhal ooV
adsor pti on Seacres thatdther atlsorptpannbLfitre pbdvtarbeylodradild BPHE. cdmdnlthi S
case, the term .saturation, point of t@e adsorpti.on”, .although dependi ng on

. on 3
the kind of thé s 8 por Ves? BESH T BRI es0-§ sPEHERRREE Mishort

represents aboutim@)%ndThise ¢hatial erinstt-ehisperkheg ebLli ty 68 bi) irghMadar €
that the initial ad?}?ef EL}?Q gnt &cer}_[egt g}grt%tcl s of th ol ycar boxylic
“15- acid type cenefitc G Spat EAhEPF PTPERFEAYLOL £he PREVER Linactfdype
subsequent adsgofiyinen (26 astmétedrofttldrlie liatted heoCaiak- tih SRAITLARY
ability cag beg’inEL%QQOWt time or rrahnt ai nc,ao&.h On the ot her hand, the
char act eri 20i cS*SF N AT i BIF (FILECHbBT V81Nt A5 antineed jabPpe | 8 of
t he pol ycar boxybitaimed.d t gpe examphées dithpLeSANt sGEK OXRSWR Nbo PAdHi3@3 ohS
finished in an_ex rcgmal y oﬂx}gr’t ti ge apd the initial cenent-dispersing
abi lity can be™FiBroOvaH. SoriE  RBEAPGATAET 23 HE P D BULE PoAVRerigation by the
pol ycar boxyl i cuaei 6f tay polpabyiditilh) ihstiom @kl Salhigeldy imted, so far as
the desired 10 di s,;ri bu&i on of the pol ecular wei ght as nentioned above be .
) he polymerization in a solvent may be carried out either
15 Dbatchwise or continuously. Typical examples of the solvent to
be used therein include water; such alcohols as methyl alcohol,
ethyl alcohol, and isopropyl alcohol; such aromatic or aliphatic
hydrocarbons as benzene, toluene, xylene, cyclohexane, and n-
hexane; such ester compounds as ethyl acetate; and such ketoné
- 20 compounds as acetone and methyl ethyl ketone. From the viewpoint
of the selubility to be exhibited by the monomers as raw materials
and the polymer (A) to be produced, it is preferred to use at least
one member selected from the group consisting of water and lower
alcohols of 1 to 4 carbon atoms. It is more preferable to use
25 water rather than the other solvents enumerated above.
When the polymerization is effected in an aqueous solution,
a water-soluble polymerization initiator is used. Typical
examples of the polymerization initiator include persulfates of
ammonia or alkali metals; hydrogen peroxide; and azo-amidine
30 compounds such as azo-bis—z—mgthyl propion amidine hydrochloride.
For the sake of the polymerization initiator, such an accelerating

agent as sodium hydrogensulfite may be additionally used.



obt ai ned. As exanpl es thereof, such known pol ynerization nethods as
soltution polynerization or bul k polynerization by the use of a

pol ynmeri zation initiator may be used. The polynerization in a solvent may
be carried out either 15 batchw se or continuously. Typical exanples of
the solvent to be used therein include wéer; such al cohols as nethyl

al cohol, ethyl alcohol, and isopropyl alcohol; such aromatic or aliphatic
hydr ocar bons as bewikzeamae, ldwelmalnmhoiyIaenerbxﬁamlcodsnenamphaﬁruﬂhi}dr&@mm' such
est er conpounds as et hémpace ate; nf:io ch ket one 20 onpounds as acetone

and methyl et A S TP B UnTT e 0 IWpSPﬁW%”f f‘ﬁeusseéjl 8B FLyVER- H8*

exhi bi ted by the palnerernizadson awsheherthal sohnrikatped yumltléé&,ré &hReh
produced, it is erredtou at_l.east gne nenb selected fromthe
group consi st PRg %tfe *L1Y 369 g\ﬁ/e?n%u%s&of roeTxanf‘B’ BBRO%t 2SIt i s
more prefes abbeniéyns;ﬁarza&ldwairei laakbel pgdraxit8e mdlehyaebyemﬁde@uasr at ed

above. Wen the ol yperization jis effectedq in an ueo sol ution
wat er - sol ubl e€ TF’) ﬁ’?ﬁﬂ’%ﬁo}?ﬁﬁfl A6 ?‘é‘ghséao éiarﬁﬂ%g’lﬁf t he

pol yreri zat i omsbmﬁyxairmtmmsl ude fielsdhkal esud aﬁr&wmmahﬁb l‘eajéntﬁﬁé al s;
hydrogen peroxide; and azg-ami di.ne 30. conpounds such as azo-bis- rret hyI

propi on ani di AECHY FIRAUGASIRRY R 30Fbtiant by UsRE BT yhe isrke 6

initiator, SU§$1@ﬁbﬁ(Ea,leaﬁaiﬁma&ng as sodi um hydrogensul fite nmay be
addi ti onal | y used. -16- When a | ower_al cohgl, an aromatic or aliphatic

hydrocar b, an efUthegmpthatia Wixed RRIvAR: O8HdERdRRd au%%‘de’é§la’°§61- vent

for the pol ynesigadd OR=MSu8NpoliRebY{®Y | ZaltiaRokdi &i B abotl Chrage
effectlvely usabl e incl ude, for exanpl e, such peroxides as benzo I

per oxi de and PRLYRRALZREAGR| iRl tiatoR H?dF@‘B‘é’r%&lﬂéswéEhc%e%@%PGbégom de;
and such azo £QEPOURGS BS S4Lrdd1§ séfduddronitrile. In this case, such an

accel erating agent as am ne conpounds nmay be additionally used for the sake
of the - The polymerization initiators which are effectively usable
15 for the bulk polymerization include, for example, such peroxides -
as benzoyl peroxide and lauroyl peroxide; such hydroperoxides as
cumene hydi‘operoxide; and azo compounds as azo—bis;-
isobutyronitrile. The bulk polymerization is carried out at a
temperature in the range of 50° to 200 °C. -
20 The carboxyl group of the polycarboxylic acid type polymer
{(A) may be either free or a salt with a desir_ed neutralization
ratio. The alkaline substance which is used tﬁerefor may be
selected from, for example, inorganic salts such as hydroxides,
chloride, and carbonates of monovalent metal and divalent metal;
25 ammonia and organic amines. )

For this neutralization, (a) a method which comprises
polymerizing a monomer mixture (I) having an unsaturated
carboxylic acid type monomer as an essential component, and
optionally neutralizing the resultant polymer to a desired

30 neutralization ratio, and (b) a method which comprises
polymerizing a monomer n;ixture (I) having as a main component an

unsaturated carboxylic acid type monomer to be neutralized to a



pol yneri zation initiator. 10 - Further, when a m xed solvent of water
and a | ower al cohol is.used, various polynerization initiators cited above,
or a polynmerization initiator in conbination with an accel erati ng agent,
may be suitably selected. The polynerization initiators which are
effectively usable 15 for the bul k pol ymgri zation include, for exanple,
such peroxi des as benzoyl peroxide and |auroyl peroxide; such

hydr operoxi desdeds rédMBRAtrAYVIEARNOad80, M GHAQonSDRP OLisioviRg @7~ bi s-
i sobutyronitrile. The bulk polynerization is carried out at a tenperature

in the range dreusBaliFafgencrasse may berguitablipspiegtedn of the

pol ycar boxyl i c aci ghé ¥Ranpal fasra{eﬂ?ara&ycmxebthg{e bR O 3paakin v sih
desired neutralization ratio he al kal i ne substance which is used tlherefor

may be sel ect @FPFIRICY oF Wk ahif STRBFgaRVER SR §’}’§Géhl§spﬁy§¥©k1%i@s{
chloride, andarbpsastessall PPV bRBipIELiald &AL :;dﬂ\iabﬁf& 2 hak; (2,5 ar_ ’

anmoni a and organi ¢ am nes. For this neutralization, a net
conpri ses pol rizing a nononer mxture (1) having an unsaturat ed

car boxylic aci d(iypa HRRER WHAShABoRSSYYS aki SOFRRARE A n@agmgptm{@:léev
neutralizing the resultant polyner to a desired 30 neutralization Tratio,

and (b) a nefhoPntRRAPEART ORPFI e ted sArTL Ag asiddiveserontneruze an| )

having as a ”@sBeH@i&OB&ﬂéox?éh&JMé'&@&SQl&@bQQm b&nt?a&'n@ném%e% to
‘e neutralized to a desired neutralization ratio, and opti onal

y
i mpr ovi ng 10he sWebteandizaensrithak Foe AapupbE %ﬁltﬂi&bmﬂ@éré@t@reﬂﬁé) mseldod f or
the productiongofy i‘:ﬁ@:ﬁﬁ&@%ﬁf fb E&§é§ wei 1?&98&9&98? tWet&Ha*iesﬁH&i%@t

i nvention which is particular preferably used nay be exenplified™the
fol | owi ng net FeH Materaplspy p@i)ymexlﬁéi:h@@l tempeRatenept § sef mpupthardihey a

mononer m Xt Ul§qud point of the monomer mixture (I), preferably in the range

 of 20° to 52 °C, and the neutralization ratio of the monomer

15 mixture (I) is in the range of 0 to 20 mol%, and carrying out the
polymerization reaction.

{2) A method which comprises mixing a monomer mixture (I)
containing an unsaturated carboxylic acid type monomer as an
essential component with a chain transfer agent, and drip-f eediné

20 the mixture into a reaction vessel containing water under such

conditions that the neutralization ratio of the monomer mixture

(I) is in the range of 0 to 20 mol%, and carrying out the
polymerization reaction.

The method (1) is a method which comprises placing water into

25 a reaction vessel, and carrving out the polymerization reaction

with an aqueous monomer mixture (I) solution and an agqueous

solution of catalyst for polymerization separately drip-fed into

the reaction vessel. In this case, the amo_unt of the monomer

mixture (I) used is preferably in' the range of 10 to 28% based

30 on the total amount of the raw materials used. If this amount

exceeds 28%, there is excessive air-entraining. Conversely, if

it is less than 10%, the'-pure content per unit product amount is



(1) containing an‘unsaturated carboxylic acid type nononer as an essenti al
cenponent into a reaction vessel containing water under 10 such conditions
t hat the amount of the mononer mixture (1) used is in the range of 10 to
28% by weight to that of the total starting raw materials, a polynerization
tenperature is not nore than the cloud poiLfd_ of the nmononmer m xture (1),
preferably in the range of 20 to 52 [err], and the neutralization ratio of
t he nmononer 15 twxilowdo ¢t3uses anreddnemicaigprabled.t F@then!, doratHe garrpysag

out the polynerization reaction,. (.2 haod which..c .ses m xing.a
nmononer m xt ur eo% P}’E%Iﬁ AR e%’r#ﬁf%fé‘@ﬁ??’%?@d’ eégbgo%yﬁqﬁq'ggggf'ﬂnﬁf‘ﬁé’r%ﬁﬂgrrer
as an essenti altcthpoherentish, dtdsaissehtiaistecaageout thedbddimeriieadioy 20
the m xture into _a.reactjon ,é/%ssel cont agni ng yat er hund r éuch_ con iyﬁons
that the neutralTSarran®Fat i G BF thar FroRo s iy ur%?f’?‘“1 RHHhEH Fige of
0 to 20 nol % amshoretmyixtyreulIX hpretdrgbey iinatliconangaet i20M. talbBe et hoRe (1)
I's a nmethod whi cfbtc%o ;i es F}_—'a%(ii n{gfv‘\:/gteigniontgmzlit a reaction vessel, and
carrying out tHEPOFYHET I 2AT i G PedctTon Wth™ an - agusotd ASnbher shiF BT e
(1) solution angt anta@femosissoll1fl ithis akutsd bl 2atti oh aratfiel grEEEINIAM0ROLS,

separately drip-fed into the reactjon,vessel. In this case, the anpunt of
Che monomer i MR FPRUGERS PBLLHEY of &bl SPAVIHAIRRASLY ofLoTeTEg - 280 s ed

30 on the totalpcafmdpizatidmerdaytivat @i atsrtmbdindetr BEE 2BRUDELI &XE EBES
28% there_is excessive air-entraining. Conversely, if jt is less than 10%
the pure cdfte &PIUKR Feh ridt fe FeaRbiRn vessel tt°oé FRYFH D ¢ d5EPegpture,
econoni cal pr ol¥epairatELY didh-rhadindan RiduRe6S mMhofbt aiikitige A HPB6LELLON

nol ecul ar wei ght distribution_accordi ng to this invention, it is essential

It
to carry out tREIRS FFBEPULEPOREIMRE FotRLYS ‘i‘eﬁ?}éﬁ"ﬁrﬁrzéth%‘[‘ afghe 533 t he
cl oud point of Hike.5 THEOBGIBSuSMEhEREr il Xturd ¢f Lisabliyidd ikhe@rip IR Shto

20[err] to 52 [err].  The neutralization ratio of the nononer mxture (I)
‘isin the rangé’ate at a constant rate over 4 hours and the aqueous catalyst
15 solution is drip-fed simultaneously into water starting at the
same time, but the addition of the catalyst lasting for 5 hours.
if 'i:he period for drip-feeding is shorter or longer than that
period, the water-reducing ability and productivity may be unduly
degraded. .Further, in order to corﬁplete the polymerization of
20 the monomer mixture, the period for drip-feeding an aqueous
solution of catalyst for polymerization is set longer than that
for drip’—feeding' an aqueous monomer mixture (I) solution,
preferably by not less than 30 minutes, more preferably not less
than one hour. After the drip-feeding of an aqueous solution of
25 catalyst for polymerizationis finished, the specific temperature
is maintained for at least 30 minutes, preferably at least one
hour, to allow the polymerization reaction to go to completion.
Thus, the polymerization reaction is completed and the
temperature is lowered and optionally the neutralization and the
30 adjustment of the concentration are carried out.
The method (2) is amethod which comprises placing water into

a reaction vessel, pre-mixing a monomer mixture (I} with a chain



of 0to 20 nol% |If this neutralization ratio exceeds 20 nol %

wat er-reducing ability is di sadvantageously | owered. The pol yneri zati on
reaction is started under such conditions by 10 heating water in a
reaction vessel to a specific tenperature, separately drip-feeding an
aqueous nononer m xture (1) solution and arp-aqueous sol uti on of catal yst
for polynerizatjon at the sane tinme. The agueous nonomer m xture (1)
solution is dri phéain tragsfersgentatnifornhy taprepare anveuebubaolatasml (1 he,

aqueous catal ys 5 L ut i .S drip-fed _si.multanequsly. in wat e
starting at theggér?eaﬁ ' !rLr{gé qg%thf%gogﬁﬁ%ﬁzc?ﬁugf‘ e a?lly?t Eﬁ%srt‘ﬁsﬁé;t%? 5
hours. |f the pequesud goldtign (@& agd iz siquebes soldtdogesst tdwiali/bat For
eriod, the watersreducing ability.and product. vi be yndul y degraded.
Igurther, in or d%?llfn(‘)erclgrarﬁfg%? es‘?ﬁ?é\%% rr‘grfql‘pz_a eldor%nt(‘):%é %X fﬁaecl{ﬁ(?ﬁo Fsgl 3
m xture, thes peroodther piirppsé eodi rfptannimy eaussilifiicomaabeabdnl el ghor
pol yneri zation is_set longer th that f.or drip-feeding an_aqueous npnoner
Txture (1) ol G Erastal cratoiny Bor Fen s tRRs i85, nPhdain Sransrer
preferably not agsst oah o enhforml Ahtieed twisthd thp- 4 @esiusgmefiondt AYKEOLS
sol ution of 25 at agﬁt for .goltyng{éi zation js finished, the specific
temperature is FEATHEP PEFORTA ERR POIHRF IR ES" PRRF ORI yI S PE5K19 one
holur, to all ow épergialopnesy sat hi@frirﬁaehid:mﬁmrgmntm@cﬂmk_e&&m.iﬁhgs*;h% he
pol ynmeri zation reaction is conplete nd the tenperature.is |owered an
ot 1 onal | y Whe HERGH RS FURTI e HE ) P U PR e EPoding LRREREYSRY on
are carried outthildheanmebfiddhé 2pabtidh veddE1dbybiuch aGliger £65 sPh €d Mpxawl er
into a reaction_vessel., pre-m X*;'rr‘]ﬁg a nononer. m Etur ({9).1 with a chain
-19- chain tranSteMiXIBet *REFBFTS 1o pF iR & ﬁ“a%%e §o%1 i BREYERY |
and carryi ng outhd heduohygfttdtaahi oitleacd | adhadnt h tithfsf&S uldg@ft . aquermss
solution (11) and .an ague,ous sgl utiop of catal yst .for Pol ynmerization

-separately dri PYEFALAFRCIIR TRER Afohhe JoRgmer mixture (I) 1s in the range
15 of 0 to 20 mol%. If this neutralization ratio exceeds 20 mol%,

water-reducing ability is disadvantageously lowered. The
polymerization reaction is started under such conditions by
heating water in a reaction vessel to a specific temperature,
separately drip-feeding the aqueous solution (II} and an aqueoué

20 solution of catalyst for polymerization at the same time. The
separate drip-feeding is homogeneously performed for a periocd on

the aqueous solution (II) of 4 hours, and on the agqueous solution

. of catalyst for poly;nerization of 5 hours, for example. Further,

in order to complete the polymerization of the monomer mixture,

25 the period for drip-feedin.g an aqueous solution of catalyst for
polymerization is set longer than that for drip-feeding an aqueous
solution (II), preferably by not less than 30 minutes, more
preferably not less than one hour. After the drip-feeding of an
aqueous solution of catalyst for polymerization is finished, the

30 specific temperature is maintained for at least 30 minutes,
preferably at least one hour, to allow the polymerization reaction

to go to compietion. Thus, the polymerization reaction is




5 For the purpose of obtaining a specific nolecular weight distribution
according to this invention, the chain transfer agent nust be uniformy

m xed with the aqueous nononer mxture (I) solution prior to the

pol ynmeri zation reaction. This m xing operation nmay be carried out "either in
the tank containing the 10 aqueous nononmekgtmi xture (1) solution or in a
feeding line between this tank and the reaction vessel by such a mxer as a

static mXer. Tosnglietedd shdnpheathBeratuiel I@0LEwsFa D [PHibn8P1RSthe
prevent the poI%rreri zat %on vvi%h a ;hai n transfer agent. . The

neutral i zati on PETBIGFAFHR® nBAONERS nPRIUFEREY) 95 Fif tFRIGeREgRt ISR BFe0 to
20 mol % If thégserieud bakl zation rati o exceeds 20 nol % wat er-reduci ng

ability is di sadvantg eousild% | ower ed. The .pol ynmeri zation reaction is
started under such CORAFRIThETRYSHAAIREE VRSP T5,ugabkadn Bhisydaventiona

specific temerad Ho€ paseRanBdLly1dhi tied 86¢aRGist NE1aqUERUS $PhYIULABLL4) and
an aqueous 20 solution of catalyst for polynerization at the sane tine.

The separate dri- PERBRIRF | SPABAIgendBER| FIBER f ShiRY ftoPea pray@dsn ase

aqueous sol uti Gierdabko8th£ndlOUr S thaBg1Pdeddle AqUROMSLRAIWE ONaQfgcat a yst
for -polynerization of 5 hours, for exanple. Further, in order to conplete

t he pol ymer i zat#hFeBtoPREPIANIGeCHA xt e rcaBtoproRiopiei 8aifor thivpakierdi ng

an aqueous sol ydian ehisallist 4&id B@k:%‘ﬂ?@—ﬁ@ﬂ:&ﬂ:dp‘i‘ogﬁgnlgwﬁ sbap that
for drjp-feeding an aqueous solution (IT), preferably by not |ess than 30

m nutes, mdfe [k @rABFyaRERethasesuhienishaRduray A itade dfPpse ecthing of
an aqueous sol Wi.aerel £5dritsy mhyf BE M&’E&Fhéﬁtﬁ% 14 Sof 11H ¥hed ol %SG

specific tenperature is maintained for at |east 30 mnutes, preferably at
| east one hour MgEuge| efy FWee opolmgFe MemPersn reaction to go to conpl etion.

-Thus, the pol yneri zaht Qb1RR%! (O, kS ther Afy1f YPift£Lhiaad ééa&et,em,?rﬁé ure
Is |lowered and optionally the neutralization and the adjustnent of The
.concentrati on &sed in the form of an aqueous solution directly as a cement
15 dispersant. In addition, the polymer (A) may be used in
combination with other well-known cement admixtures. Typical
examples of these well-known cement adinixtures include
conventional cement dispersants, air-entraining agents, cement.
wetting agents, inflating agents, waterproofing agents",
20 retardants, accelerating agents, w_ater—solublé polymeric
substances, thickening agents, flocculants, dry shrinkage
decelerators, strength enhancers, hardening aécelerators, and
defoaming agents.
'fhe cement dispersant of this invention can be used with such
25  hydraulic cements as poi:'tland cement, alumina cement, Blite-rich
cement, and various mixed cements or for hydraulicmaterials other
than cements, such as gypsum.
To the mortar or concrete which uses hydraulic cement, for
example, the cement dispersant of this invention can be added
30 appropriately in an amount in the range of 0.01 to 1.0%, preferably
0.02 to 0.5%, based on the weight of the cement. The cement

dispersant thus added brings about various advantageous effects




carried out. The chain transfer agent which is usable in this invention 5
I.s not particularly limted so far as it is a thiol type conpound. As
exanpl es thereof, such known thiol type conmpounds as nercapt oet hanol

t hi ogl ycerol t hi ogl ycolic aci d, 2- nercapt opropi oni ¢ acid,.

3- mer capt opropi onic acid, thionalic acid,,thioglycolic acid octyl,
3-nercaptopropionic acid octyl, 10 and 2-nercaptoethanesul fonic acid may
be cited: - The? ' t - ' r,sinaly or ip the
formof a m xt Erﬁgﬁ%? %M%J%}%ﬁfeﬁﬁeﬁ%gf g? X?ﬁgriﬁgfrrg%&% E)l t wealq'%"l'y °“§Fﬂ€1 y or
in a mxed statecreagine thecdongrethestfrengtbf aml agbanubng dhet Horakkiviegt | y
as a cenment 15 ' iti L (A be used. in
conbi nation wit d%% ?lxgérég\{éylt Pz I?hgﬁ?l%:génefn){] tg% %ﬁg{gﬁé }eéget hﬁyﬁ%%%?é"éﬁﬁﬁﬁségtof

t hese wel | - knoan asidashis daésisxthaned. 0186 | tUdeceomntedt spprradantenEell ndt pengant s,

air-entraind ng I ng nt infl.ati agent s, .
wat er pr oof ir%ng ’é{g‘gﬁ‘?ésétz’o E%%gy gahcg ac'g%(‘:'g?g?i i r%t tg‘gén ?ur.‘%a?’i&efagﬁl ubl e
pol yneric subsla@teshe dkedkeniild agbinpsoevé upecohamitcnl Heyasdy thE agEect
agent s, The: senbrt e DAL Ban  BLEEE 1 0300 05 38 S 58 iePRe S3EhE 2
hydraul i c cemepfsl &% portland cenent, alum na cenent, Blite-rich cenent,

and vari ous m xed nts or, for hydraulic,materials other than cenents,
such as gypsum To fiﬂee ﬁo&r“?%? S?m%%lsﬁgf’@f’e %Ftﬂe%sgg hyRul P’ e c&RBARRL for

exanpl e, the cdhsdrsirgperstrils Dfvenltisn imunenbhed abateorgideds3t 1east
appropri at el yicr:] aenn@rmwgﬁtri nnéhe range.of 0.01 to 1.0% preferably 0.02 to
0.5% based on“the Wel ght - bft ie® N1 SPRTE3RE AR eTR Veftesaribeddded
brings about vEHE: iaggs-opeiabéhyeonsaiafsl €hé Tement Hlispersant in an amount in

the range of 0.01 to 1.0 part by weight, preferably 0.02 to 0.5

part by weight, based on 100 parts by weight of the solid cement
15 content. When the cement composition is prepared so as to
incorporate therein the cement dispersant of this invention in
an amount satisfying the range mentioned above, it acquires a
notable improvement in terms of the slump-retaining time and, at
the same time, exhibits various advantageous effects such as é
20 reduced unit water content, increased concrete strength, and
enhanced durability of the mortar or concrete. The cement which
may be incorporated in the cement composition is not particularly
restricted. Examples of the suitable cement include such
hydraulic cements as portland cement, alumina cement, Blite~rich
25 cement, and various mixed cements. The fine aggregate and the
coarse aggregate which may be included in the cement composition
have no particular restriction. They may be suitably selected
among the numerous kinds of fine and coarse aggregates now in
popular use. The amounts of these fine and coarse aggregates
30 introduced in the cement composition have no particular
restriction but may be appropriately selected by any person

skilled in the art to suit the materials to be used.



such as reduction of slunp loss, lowering of the unit water content,
l;ncreasing the concrete strength, and enhancing the durability of the
mortar or concrete. If the anmount of the cenment dispersant so added is |ess
than 0.01% the cement dispersant will not fully 5 manifest its
performance. Conversely, if this amount “#ceeds 1.0% the excess will only
prove uneconom cal ﬁggays\gent hgnevj.f elct OE? t.he ceﬁegt di spersant practically
level s off at the uppér 11 Mt of 1. 098" PREEERERTY BBHD SEPELEHCvarhtl by
usi ng the cenemefek@ncdi spepskirig ekampleas .| NTRIY i ANeERNH DH QA +ADQUELOHPT | SES
at | east cerren#}iesvé/at &l im I‘(lad a ggment cgis ergant as herei nabove described.
I't appropriately contalhs the ¢EmeRTSid ef 5nﬁx?’FPJé%?'arﬁ}lﬂ1tqulhe"%‘ange
~of 0.01 to 1. Orqraelsebys Wk bhrtweiphafeamd|theOwdbd tpafcd paptedbhtseight, s based

on 100 part el «0f the solid cenent 15 content. Wen the cenent
Conposi t i oﬁr’si g%{)rw&l)ggéd %rbfeasss gk?ﬁ%%srep(ﬁpﬁfzé?ﬁfgrei n the cenent dispersant
of this inventReflerencalk hatl saf ithb\WrddubREork 3P GecdiRiMH AT ER L
acquires a notatbl ii rovement in ternms of the slunp-retaining t1ne and, at
the sane ti ne,—e%ﬁrﬁg%—%%%—&uc’ Y 28us advant ageous effects such as a 20 reduced

unit water content Inideyleasededitneas ST Providednd tBNhaneedorluEabi I ty of
the nortar or cqncrete. The cenent which pay be incorporated in the cenent
conposi tion | $H6FShart FEAPRITY tHBRE} | @& Bitrogen iptateSuBe. e auFefinre
cement i nabudecadehsdy dr1g608 pLAERBE waerPRaS bA1Bded QBN eptdls¥Ri-Pad GRIENT
Blite-rich 25, cenent nd various mi_xed cenents. The fine a gr egate and
the coarse agdPERtRBnthvatSAbEas fighed qut Yid pitrage Betafiethave
no particul ar wagsiddted €iterelfitto BBY e Snlbbadbos SEhMelrarl AI¥0s S NA1YATEr OUS
ki nds of fine and coars d%grgéfejg%t es_now i n popul ar use. The anmounts of

these fine and2E8&hPaTS 50£%8 PrYiHOE Bgthory Pelicethurkene Fiasdsi ti on
have no par mofbh&@thd 3541 icCtdsHarbUfavidBY g e ndRBEPPEF 2h8HY t564 enbES R¥ any

“person skilled jn the art tq suit_the naterials to be used.
1 ethylene oxide of 25), 332 parts of methacrylic acid and 500 parts

of water and further uniformly mixing the resultant mixed solution
with 16.7 parts of mercapto propionic acid as a chain transfer
agent. The obtained aqueous monomer mixture solution and 184
parts of an aqueous 10% ammonium persulfate solution were each
20 added dropwise .over a pericr_i of 4 hours. After the dropwise
addition was completed, 46 parts of an aqueous 10% ammonium
persulfate solution was further added thereto over a period of
1 hour. The reaction vessel and the contents thereof were
continuously kept at a temperature of 80 °C for 1 hour to complete
25 the polymerization reaction. A cement dispersant (1) of this
invention formed of an aqueous solution of a polymer having a
weight average molecular weight of 23,800 ({in terms of
polyethylene glycol determined by GPC; which definition
invariably applies hereinafter) and a peak top molecular weight
30 of 18,200 was obtained by neutralizing the reaction solution with

an 30% aqueous sodium hydroxide solution.

Reference Example 2 for the production of a cement dispersant (2)




-22- This invention will now be described nore specifically with reference
to® working exanples. This invention is not |limted by these exanpl es. As
used in the exanples, the synbol "% represents "% by weight" and the
word "parts" represents "parts 5 by wei g_gg_" unl ess ot herwi se specified.

Ref erence Exanple 1 for the production of cenment dispersant (1) of this

I nvention-ln a&iq&a rgg‘(r:tr;tci%nvessel provided with a thernoneter, a
stirrer, a drop‘p‘l‘rrg—fs‘anE?,_a—nitrogen inlet tube, and a reflux 10
condenser, 1,698 paiThsaaflasat eeadEivnplrésssl phevkesd valthl & ochan@dnbig aig in
t he vessel was sftlitf,:shed out with %itr%fen and the water was heated therein
to 80 [err]. AfaGuedas® FERBRENY MUREST e 3Bt RIS hALehtapar aandg refiuxg
1,668 parts of cuetleaxyrpal gedhydmneoghinest W PIBEEAGHA kS ESeL LAV A08
nunber of agdi tti Qn mol.s qf 15 eg}%)laene oxi de of 25), 332 parts o

met hacryl i c>aci®d@antr %Botq‘;f’a?’?is EERSBER optir iy PLFTIIRIngRd kheivaterhe
resul tant n xesrasthestiednthkrelinlfo 30 P81 1 An0d UBRGARS Ao ORI ORI 6 801 fL:a8 2
chain transfer agent..Then%%ai ned aqueous npnomer m xture solution and 184
parts of an aqiSoBs it¥ a i URRPET suPf at BeEBPY i ROl EhvdenR 205lantwdd
dropwi se over mopembtithafylich@uster Abveraddiendropwi s additi gD W8Ss of
conpl eted, 46 Eﬁétg of an _.aqu 3.:,6 10% ammoni um persul fate sol-ution was
further added EHeYetH d’\%‘éfiea°€ ! odt Gt PRTRSRE methacrekiq peidve2G alarsad t he

contents thereef swiiRmCASEHIRIQUELY HEPLSE part £ ERERALLY Cand 439 ;gazf‘?; o} hour
to conplete 25 the polynerization reaction. A cenent dispersaht (1) of

this inventi on®PAFSPUSF I agReRidsPeTUlfRsn sLlubion) \anst 40Qupangsofiwenght
average nol ecubhgiieddd B¥ Jdidd BPAréddn (¥ el sBRLYRIDNIGRE ealfgxcg)hded
det er mi ned by C, which definition invariably applies hereinafter) and a
peak top nol ecBFFRVIRG GHEr FoPebiod eLoHENAS - oiitierethe WrepHi saaddifgon he

reaction sol utwa8 odrighedad 30%028H8E4 SeSOKl i demandr 9o %%réﬂk%i&}su5§gﬁéence

"Exanple 2 fsor 1 hf & oduction of a cenent dispersant
_ 1 solution and 100 parts of an aqueous 5% sodium hydrogen sulfite

solution were further added thereto over a period of 1 hour. The
reaction vessel and the contents thereof were continuously kept
at a temperature of 50 °C for 1 hour to complete the polymerization
reaction. A cement dispersant (2) of this invention formed of

20 an aqueous solution of a polymer having a weight average molecular
weight of 33,300 and a peak -top molecular weight of 31,800 was
obtained by neutralizing the reaction solution with an. 30% aqueous
sodium hydroxide solution.

Reference Example 3 for the production of a cement dispersant {3)

25 of this invention

In a glass reaction vessel provided with a thermometer, a
stirrer, a dropping funnel, a nitrogen inlet tube, and a reflux
condenser, 1,700 parts of water was placed and kept stirred and
the air in the vessel was flushed out with nitrogen and the water

30 was heated therein to 80 °C. An aqueous monomer mixture solution
was prepared by mixing 1,580 parts of methoxy polyethylene glycol

monomethacrylic ester (average number of addition mols of




-23- of this invention In a glass reaction vessel provided with a _
thernometer, a stirrer, a dropping funnel, a nitrogen inlet tube, and a
reflux condenser, 1,520 parts of water was placed and kept stirred and 5
the air in the vessel was flushed out with nitrogen and the water was
heated therein to 50 [err]. An agueous mondfter m xture sol ution conpri sing

790 parts . of -nethox lye | e cQl mononet hacrylic ester

(aver age number %f Yg&&%t"l’%ﬁerﬂﬁ gg)o'f Hg? IW%%@? Fapacryl1pneid god 500t raxsis
net hacrylic aci thf 2fathal,t 2nd0 fuefthesdutifsmilpaediydiage taad r25@0cRa Ui Qg
wat er, and 400 parts  of moni um persul fate sol ution, and

an.aqueous 10%
400 parts of an SEIESEE SRR AAr 8Eid: BHAIIAPEP IR SHOBLFREVRPE Bedthiddded

dropwi se over a fieinsgdr tgehthourite obthefied RGues@PWcIRMAL thiitdRe W8S ution
conpl eted, 100 parts of an agueous 10% anmoni um'ggrsulfate 15 solution and

100 parts of 2an 2iub3152585 S6 ATLATHSMHDHRH 2P HRPeEF A TadR sRdmsirnare

added thereto O\Richfadfid @bpfisk AiHectTRELY 606 b MRUSEF 1Al rkhe Lanhent s
t hereof were continuously kept at a tenperature of 50 [err] for 1 hour to

pL. a
conpl ete the polSiRefFoRitisgnaddbitiarpoias LEeheitd ditSpRrsEhPL () agrepns 4.0%

i nvention fornednbn20m FErsAYEE0H SsSIUtibhOoRaPifud thkYARIed3%bREES WRIIRL
average nol ecul ar wei ght of 33,300 and a peak tog nol ecul ar wei ght of

31,800 was obt affEdegyehdueewl- zFRY Taetiendessnl sndithsrcmteRtantsrrot
aqueous sodiygm Rudeoxsehe: iRyl OfeptRakes aBeFX8iid &£38b0%¢ e PrtHc tHoon

of a cenent dispersant (3) 25 of this invention In a glass reaction vessel
provi ded with aSCRelfbaeler Polymarigation reacshprng # GAARML ddspersaftfed3inl et

tube, and a ref lggENdaRSeE on FofBd B@rénsacﬁfeo\ﬁ@ts%rlu‘_ﬁ@én BlraCsst vae HelRhg

stirred and the air in the vessel was _flushed out with nitrogen and the
- water 30 was h@atweddbhepBerras WY-qBlar. vakohiy Rfo A8 M9Romed A Pegke top

_SOl ution molecular weight of 22,500 was obtained by neutralizing the

15 reaction solution with an 30% aqueous sodium hydroxide solution.

Reference Example 4 for the production of a cement dispersant (4)

of this invention

In a glass reaction vessel provided with a thermometer, a

stirrer, a dropping funnel, a nitrogen inlet tube, and a reflu'x

20 condenser, 1,698 parts of water was placed and kept stirred and
the air in the vessel was flushed out with.nitrogen and the water

was heated therein to 80 °C. An aqueous monomer mixture solution

was prepared by mixing 1,796 parts of methoxy polyethylene glycol
monomethacrylic ester (average number 6f addition mols of

25 ethylene oxide of 25), 204 parts of methacrylic acid and 500 parts
of water, and further uniformly mixing the resultant mixed
solution with 16.7 parts of mercapto propionic acid as a chain
transfer agent. The resultant aqueous monomer mixture solution

and 184 parts of an aqueous 10% ammonium persulfate solution was

30 each added dropwise over a period of 4 hours respectively. After
the dropwise addition was completed, 46 parts of an aqueous 10%

ammonium persulfate solution was further added thereto over a




was prepared by mxing 1,580 parts of nethoxy polyethyl ene glycol

nmononet hacrylic ester (average nunber of addition nols of -24- ethyl ene
oxi de of 25), 420 parts of nethacrylic acid and 500 parts of water, and
further uniformy mxing the resultant mxed solution with 14.5 parts of
trercapto propionic acid as a chain transt®r agent. The obtai ned aqueous
nmonomer -m Xt u%%righ% thcgdr.anghé'%% %Eég \Pfs an &C&J%ﬂgscolﬂ:z ts thereof
anmoni unper suffate sol ution were each added gropvvl se respectively ovér
period of 4 howre. confinmoushe khrdpetse taigerrbwreved 86nid doedl Wbimpdot s of
an aqueous 10Y% DL WHPEL ALS+$9L ULl QR uas fu her gt,o over
a period of 1‘%%%?.2 #’he rgaf#}gon vgsgelug aa%(}lt e éo%%ﬁ%ﬁggégﬁ%?ﬁigﬁmre
conti nuously képthigtinvensipe farued offangBijesus]soflotidn hfarpdlymeonpiehe t he
pol ymeri zati oq r LODa A RE di spe ( is_i,nvention fornmed
of an aque%usgsg%?lkgn of ag%po ytr?é:r %av%%g%tv\%l)g t’stg\lgeragaeanﬁleggultﬁP

wei ght of 28, 60Decamthm wEgktt of #bl 220! was vebighinedf bR 2n&@fratdsiabt ahaed by

tralizi h 5 i i L.t h 309% di .hyd id
newral] 119, U0geon LERGLLAN. S0l U 20, MU 000 Abaus sochup by o de

sol uti on. Refé&rence 4
of this i nvenRefars ent tdd spet-ded ter, a

stirrer, a drq Lt@sfirx]r {0l nitrogen inlet tube, and a reflux 20
condenser, 1,85‘8—p7{r1—s—0iwa¥er was placed and kept stirred and the air in
t he vessetowas fl| ushedgbats wiehletiontvexped proided witlera Whsriresited,t Aerei n
to 80 C An agueous nomer .m xture .sol uti.on S. prepar,ed by.m xi 1, 796
parts of net h%glymﬁ)%xf’y t Ny p@ﬁggg#%f(‘:nol’rr%nrblrﬁﬁoﬁggrlyqq'leg g%}fedr a%(%vaerrg gu}ﬁunber
of addition nobsdearisedh 1108/ pants i detef was)pliddl pad tkepaf s tietrdeaic aydi C

acid and 500 rts _of ter, and further unifor .M. xi ng the,.resultant
e g ot i ORIl W8 Saa sl B la ] Do Bt 3 s PRl sl S B
transfer agenwas heatedthbirani taged0s mNGitRoulintnemer sdkitir@Bolution
' 15 was prepared by mixing 1,858 parts of methoxy polyethylene glycol

0 A
RIS i

monomethacrylic ester (average number of addition mols of
ethylene o:_cide of 25), 142 parts of methacrylic acid and 500 parts
of water, and further uniformly mixing the resultant mixed
solution with 12.1 parts of mercapto propionic acid as a chain
20 transfer agent. The resultant agueocus monomer mixture solution
and 184 parts of an aquéeous 1_0% ammonium persulfate solution were
each added dropwise over a period of 4 hours respectively. After
the dropwise addition was completed, 46 parts of an aqueous 10%
ammonium persulfate solution was further added thereto over a
25 period of 1 hour. The reaction vessel and the contents thereof
were conti'nuously kept at a temperature of 80 °C for 1 hour to
complete the polymerization reaction. A cement dispersant (5)
of this invention formed of an aqueous solution of a polymer having
a welght average molecular weight of 32,800 and a peazak top
30 molecular weight of 26,400 was obtained by neutralizing the
reaction solution with an 30% aqueous sodium hydroxide solution.

The contents of these cement dispersants (1) through (5)



and 184 parts of an aqueous 10% ammoni um persul fate sol ution was 30° each
added dropw se over a period of 4 hours respectively. After-thé dropw se
addi tion was conpleted, 46 parts of an aqueous 10% ammoni um persul fate
solution was further added thereto over a -25- period of 1 hour. The
rreact,ion vessel and the contents thereoRéwere continuously kept at a

t enper at-ur e ra our_ta cosmlete: ol yneri zati on reaction.
A cenment dis g’fé’rt ggﬂ%‘g (14[1 RIS?&E%TJSL #%%méﬁtelsog%&? Hgé rngB ﬁ_rfx’ééfﬂe’dh Jabde k- on of
a polynmer having 5 a wei ght average nol ecul ar wei ght of 20,500 and a peak
top nol ecul ar wei ght of 15,300 was obtai ned by neutralizing the reaction
solution with an 30% aqueous sodi um hydroxi de sol uti on. Reference Exanple 5
for the production of a cenent dispersant (5) of this invention 10

In a glass reaction vessel provided with a thernoneter, a stirrer, a
dropping funnel, a nitrogen inlet tube, and a reflux condenser, 1,703 parts
of water was placed and kept stirred and the air in the vessel was fl ushed
out with nitrogen and the water was heated therein to 80 [err]. An agueous
nmonomer m xture solution 15 was prepared by m xing 1,858 parts of nethoxy
pol yet hyl ene gl ycol nononethacrylic ester (average nunber of addition nols
of ethylene oxide of 25), 142 parts of nethacrylic acid and 500 parts of
water, and further uniformy mxing the resultant m xed solution with 12.1
parts of nercapto propionic acid as a chain 20 transfer agent. The

resul tant aqueous nononmer m xture solution and 184 parts of an aqueous 10%
anmoni um persul fate solution were each added dropw se over a period of 4
hours respectively. After the dropw se addition was conpleted, 46 parts of
an aqueous 10% anmoni um persul fate solution was further added thereto over
-a'25 period of 1 hour. The reaction vessel and the contents thereof were
continuously kept at a tenperature of 80 [err] for 1 hour to




havi ng a wei ght™"

A cenent dispersant (5) of thi's_-

queous sol ution of a pol yner
average nol ecul ar wei ght of 32,800 and a peak top 30 nol ecul ar wei ght of
26, 400 was obtai ned by neutralizing the 42gaction solution with an 30%

aqueous sodi um hydroxi de sol uti on.

The contents of these cenent di'spersants

conpl ete the polynerization reaction.

i.nvention forned of an a
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of sodi um net hacryl ate, and the anount of water placed into. the 10
reaction vessel was changed to 1,564 parts. Reference Control 2 for the
‘production of a cenment dispersant (2) for conparison A cenent dispersant
" (2) for conparison containing an aqueous-z8l ution of a polynmer having a
wei ght average nol-ecul ar weight 15 of 9,000 and a peak top nol ecul ar

wei ght -of 5, 700 was obtgined by a pethod similar to thatgdin Reference
Exanpl e 2 except that 263 fart [ hacf yl at egvs used instead of
189 parts of nethacryli¢ acid Sodi um ngthacryl ate, and the
amount of water placed ijntg th eb s chinged to 20 1,712
parts.. Reference Contrql ajn' ' a ceneht dispersant (3)
for conparison In a glags §@cti rdvi ded vvit'g‘;(a t her noneter, a
stirrer, a dropping funnél'gva aibe, andg reflux 25
condenser, 886 parts of \g’easé' 2 stirbed and the air in
t he vessel was flushed &)gt'gxﬁt tohe wat er gwas heated therein
to 50 [err]. An aqueous nohdme e_s i onf consigtd ng of 711 parts of
met hoxy pol yet hyl ene gl y@ol nohondt ha¢rylji c ¢ster (aveBabge .ounber of :
addi tion mols of 30 ethgl# o>éice°o1 10)5 :L7°0 arts Pf§ mf hacrylic acid,
24 parts of sodi um net haé’rg’ at p earlda 226 pagt $ of| wat er ¢ Tand§ 400 parts of an
. @ "M 0 [Ts] @,
agqueous 10% anmoni um pe g (o] & parts Hf @n - 30-
aqueous 5% sodi um hydro [ T eaﬂch added dropwi se over a
period of 4 hours. Afte I pn S &0 Iaet , 100 parts of
an aqueous 10% anmoni um fad_logjpaﬂtf‘s an aqueous 5%
sodi um hydrogen sulfite r{her| a edv't§1er to over a
. o ) ]
period of 1 hour. The e dont@nt$ & hef eof were
.canti nuously kept - 7 8. Z
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at a tenperature of 50 C for 1 hour to conplete the polynerization
reaction. A cenent dispersant (3) for conparison fornmed of an aqueous
solution of a polynmer having a wei ght average nol ecul ar 10 wei ght of
31,100 and a peak top nol ecul ar wei ght of 34,300 was obtai ned by .
neutralizing the reaction solution with an 30% aqueous sodi um hydr oxi de

for conpatri son;
t her nonet er, aRé Prre : ' <j HT et —bghedngad
refl ux condensgfpr &dfbadsbs of water was placed and kept stirred and the
air in the vessel V@s flu Qed out ﬁg j__nitrorﬁen .and the water was heated

therein to 50 [err]” cﬂﬁe%éué%%rsﬁﬁ orrér 9 SR ISOPAIGRLIBHNY e ReePRAg of

1,185 parts okoletimxyipalpeliyiglaearingl ¥ omigNaUBEARS bl Sy £S5t %éﬁMer age
nunber of agdit%ogsjg%l sﬁaf et h¥l ene oxi de of 1Q), 283 4parts of rretf’i crylie
aci d, 40 patts°bf R R BRRE, [PR el anal & Hedght sobt A@Pev¥as TbGappeds of
an aqueous 20%grarmithBapeimilaiate akuih Gbreaencd0fkdiies20fx @R t2Phat
aqueous 10% soﬂiﬂm %drq%n sulfite solution were each added dropw se over
a period of 4 hOUPET AP HRETYLLPRFLR 280012 PBRtSRE tshipraridacrslatet s of

an agqueous 20%r&rai¥edRetaud atiBospArts 0F mstthathyDaktsiQf 238 ROYSPHS 10%
sodi um hydr ogen suI({ii te sQlution were further added thereto over a period
of 1 hour. The®BFOTERATTHIRTERES: 2R thro2Rer e RisWeber @dpcedi@to the
conti nuousliy kegdctilond veeSBE HaisUbRakfed@of &1 544 fgirtk hour to conplete the
pol yneri zation_reaction. The_polymer thus obtained was an i nappropri

as -31- t heBkorgncefcomaol 2.fox th d genent dispe & (2
determ ned by £RC -Jrgheigsge Control 5 for the production of a cenent

di spersant (5) for conparison . : :
A cement dispersant (2) for comparison containing an aqueous

solution of a polymer'having a weight average molecular weight
15 of 9,000 and a peak top molecular weight of 5,700 was obtained

by a method similar to that in Reference Example 2 except that

263 parts of sodium methacrylate was used instead of 189 parts

of methacrylic acid and 26 parts of sodium methacrylate, and the

amount of water placed into the reaction vessel was changed fo
20 1,712 parts. .

Reference Control 3 for the production of a cement dispersant (3)

for comparison
In a glass reaction vessel provided with a thermometer, a

stirrer, a dropping funnel, a nitrogen inlet tube, and a reflux
25 condenser, 886 parts of water was placed and kept stirred and the
air in the vessel was flushed out with nitrogen and the water was
heated therein to 50 °C. An aqueous monomer mixture solution
consisting of 711 parts of methoxy polyethylene glycol
monomethacrylic ester {average number of addition mols of
30 ethylene oxide of 10), 170 parts of methacrylic acid, 24 parts
of sodium methacrylate and 226 parts of water, and 400 parts of

an aqueous 10% ammonium persulfate solution, and 400 parts of an



5 In a glass reaction vessel provided with a thernoneter, a stirrer,
a-dropping funnel, a nitrogen inlet tube, and a reflux condenser, an
aqueous nononer m xture solution conprising 632 parts of nethoxy

pol yet hyl ene gl ycol nononethacrylic ester (average nunber of addition nols
of ethylene oxide of 10), 151 10 parts of nethacrylic acid, 21 parts of
sodi um nmet hacryl ate, and 2,466 parts of watzer was placed and kept stirred
and the ai-r- in the vessg% vva,flgls ed out with nitrogen and the water was
heated therein £§%88YT. 0?9‘%5“’% YEFRHeR gSRbtite Gty | YRKSe rearhf sdded
sol ution and 30drppwise @velna 2@ue0HSoH W BOEHIIM AFEH 0GR Sl bE i tion
sol ution were each added dropwi se over a period of 4 hours. After the
dropwi se additi Hﬁsvﬁ?‘psﬁﬁﬁfietje‘%ﬂ PR3 LS 7% SnopauerUsyd RS RPOdsm rperEULfa te

persul fate sol usbbatPsHlaRS TRV barel oHaAthases9% $odiwrmbudsogen syltite
solution were further added thereto over a period of 1 hour. e readtton.

vessel and the EBhEEIRSYEFRLEGFIGERGISE thesRtr PY6EA Pekinst ofitl rowrenpehat ure

of 50 [err] forrdabeitn ¥8sESNRNAL €nd RBnROhYIRRLZAF QBrL %%Sftkf?gously]ie
pol ymer thus obtai ned was an |nla;%pgopr| ate gel as the cenent disp rsaﬁ{; and
‘the nol ecul ar wWBFGhtemRFREURBCIRY deferdi btk By comrl etRethes polamme@dnttobn 6

for the product reficefond CAMRRendi aDEESARNL(€3) Zor EQIpLATBR £SQLI %;aag' ass
reaction vessel provided with a thernoneter, a stirrer, a dropping funnel,
a nitrogen inl eRTEARS sahetien ef |3 PodyHae VAng  vaighlb ayenese modegitkanr e
sol uti'on compri géightl o#231 PeSd sndl a yse!

nononet hacrylic eggtl:ler 30 p%ver_age%ﬁ)g%po Daé%gib%{%g%qﬁg:tsggfﬂéfiﬁgl e

oxi de of 25), 39Bt3ReddRepicingitbemsagtion sphutisnofithearc3apt egpeops oni ¢
acid as a chai ngddans hGhrsefdd scAR¢idn 968 parts of water was placed -32-
and kept stirred and the air in the vessel was flushed out wth nitrogen
and the water wiaRL9Rs v: 2P VL tiomofimeement dispersant (4)

for comparison
15 In a glass reaction vessel provided with a thermometer, a

stirrer, a dropping funnel, a nitrogen inlet tube, and a reflux
condenser, 380 parts of water was placed and kept stirred and the
air in the vessel was flushed out with nitrogen and the water was
heated therein to 50 °C. An aqueous monomer mixture solutioﬁ
20 consisting of 1,185 parts of methoxy polyethylene glycol
monomethacrylic ester (average number of addition mols of
ethylene oxide of 10), 283 parts of methacrylic acid, 40 parts
of sodium methacrylate and 377 parts of water, 300 parts of an
aqueéus 20% ammonium persulfate solution, and 300 parts of an
25 aqueous 10% sodium hydrogen sulfite solution were each added
dropwise over a period of 4 hours. After the dropwise addition
was completed, 75 parts of an aqueous 20% ammonium persulfate
solution and 75 parts of an aqueous 10% sodium hydrogen sulfite
solution were further added thereto over a periocd of 1 hour. The
30 reaction vessel and the contents thereof were continuously kept
at a temperature of 50 °C for 1 hour to complete the polymerization

reaction. The polymer thus obtained was an inappropriate gel as



of an aqueous 10% ammoni um persul fate sol uti on was added dropw se over a
period of 4 hours. After the dropwi se addition was 5 conpleted, 40 parts
of an aqueous 10% amroni unpersul fate solution was further added thereto
over a period of 1 hour. The reaction vessel and the contents thereof were
continuously kept at a tenperature of 80-4ierr] for 1 hour to conplete the
pol ynmeri zation reaction. A cenent dispersant (6) for conparison fornmed of

an 10 aqueous,,sol Ut i of. | ver i_n | ght__aver.age -gql ecul ar

wei ght of 20,0 ea%%‘l‘l‘% peaﬁ?%?g%’yr%ﬁenépu?‘\g’re a@?ﬁ%ﬁ%‘f ﬁeﬁ%‘iﬁ %é’ngf‘%n’e‘a by
neutralizing tdetemwcrdobys@#Ution with an 30% aqueous sodi um hydroxi de
SO oot SESAGSAA o] J B 1S BOBNEL L0 cBngRRRG g onsr sant (7)
15 for comnpar _ ter,

a stirrer, a dfepporpairineel, a nitrogen inlet tube, and a refl ux

condenser, 2,425 p Ls of vater was Ie%gg a%g,.éggkti St.i rrggl and the air in
the vessel “was flushed BRSWERCTHITT Ogen: afd th PR 30 SOGEROMBESE o P
therein to 95 ftemrer,An dagpppdng funnelpra miktogen dalleti ©ubea,08Rd iSkagI 790

t f th | yet hyl I I t | i t er nb
Of aadi ti on OB EEn Fo R GH PG INED) P 100 hAALE CGon e NPy oM

26 parts of sqsinta neft hasthd:at e thybédk palfclof mavedneithaab(l S patds of
25 an aqueous, 10% anmmoni .um persy] fate sof ution _were each add ropw se
over a period GiVeFagsuPebek f’gra 18PoP %é’faafdw}:?ﬂ? w&e9e o ﬂ@yedfg\%e
parts of ao agmassofethaapylidapeds dif phets elfusddiumae thaciyifreddsiedl
thereto over a period of hour. The reaction vesse], and. th ontents
thereof were CofPPnBBEST PHEPtemYaS RIaLCoAPE Kb & b’f‘r%af’gr?c}]e BOF  hour

to conpl et e t hhePRLYFET Was!IA1ABhEé® B0 vEh i BRIFRAL artH TREWeHr wak) héffed

-conparison forned of an_aqueous solution of a polyner having a wei ght
mp hz%regn toy50 qc. 300 parts of an aquegus ¥.0% ammoniur% persulgate

aver age nol ec .
solution and 300 parts of an aqueous 5% sodium hydrogen sulfite
15 solution were each added dropwise over a period of 4 hours. After
the dropwise addition was completed, 75 parts of an aqueous 10%
ammonium persulfate solution and 75 parts of an aqueous 5% sodium
hydrogen sulfite solution were further added thereto overa perio_d
of 1 hour. The reaction vessel and the contents thereof were
20 continuously kept at a temperature of 50 °C‘ for1 hour to complete
- the .polymér.ization reaction. The polymer thus obtained was an
inappropriate gel as the cement dispersant and the molecular
weight could not be determined by GPC.
Reference Control 6 for the production of a cement dispersant (6)

25 for comparison

In a glass reaction vessel provided with a thermometer, a
stirrer, a dropping funnel, a nitrogen inlet tube, and a reflux
condenser, an agueous monomer mixture solution comprising 1,422
parts of methoxy polyethyvlene glycol monomethacrylic ester

30 (average number of addition mols of ethylene oxide of 25), 378
parts of methacrylic acid, 27 parts of mercapto propionic acid

as a chain transfer agent, and 1,968 parts of water was placed



wei ght of 35,000 and a peak top nol ecul ar wei ght of 18, 300 was obtai ned by
neutralizing the reaction solution with an 30% aqueous sodi um hydr oxi de
solution. Reference Control 8 for the production of a cenent dispersant (8)
5°for conparison In a glass reaction vessel provided with a thernoneter, a
stirrer, a dropping funnel, a nitrogen 3ret tube, and a reflux condenser,

1,551 |
part s ol yalat mﬂ&gsanﬂwﬁgs%n b fsdoanihd e e%i,%% sl ecyesse

was flushed out h nitrogen a erein o 80
[err]. An aquebiregepnanérthe xeger @ herbadcUresesni try 86f °C, 6@$5paatss of

met hoxy poly agg;&gr{?;“g%_f V,

addi ti on nol s$%¥hqaﬁ§gg%g®§x S)bllggtggtr)tﬁgtlg% ‘%@ §%§§E§SPWlsd 15
parts of sodiermsmet eegipdatod dnhBABG . padfienf thmtd;rowalsé 48dipborn swad 15

an aqueous; 10 u 7 f _10% mercapto
. pr opi oni c%am('/ reggagﬁ%gﬁgdg%rgﬁﬁégﬁébgg? a%n%léﬂ]g d&%yig ﬁoﬁ‘r”gug’ﬁﬂ er the
dr opwi se addivasofiunbzer efpedttderet6 oot 8 pirigd digldows . 10Bbammaation

P B e oo gHdedn A5 B LORL A LIBECL 2ROV EnEnRERL A0 Ploct OU . T

reaction vessel and content s t hereof were conti nuou bt &t a
t enper at ure ofer@@rpéuré fHBO1°Gidiar ﬂohcmwoecanmmepbhqrmﬂmnmtic&act I on.

A cenent di sp]:ers%n;m(S)A c%erqgrgg%beggg LO{%}:QO%C%{Q, ggg soI utfon of a

pol ymer havi ng a wel ght average ecul ar a peark top
nol ecul aamAelagiueoufs i@,umanms a0pd hymwe hlaym@tat weil ghiti algez%;e mblaeme]emt i on

solution with an di um roxid ution Th o] nts of
t hese cenent H §B r%%aéjdj r%t%%al?{gfpf%?f%cg@fﬁﬁr‘i'%’tﬂ? ?‘a? 2@1&
Ref erence Cordbtalised byhremtgblszw the lrenntion dalhtéoR with ane309 aqueous
sodium hydroxide solution.
Reference Control 7 for the production of a cement dispersant (7)

15 for comparison

In a glass reaction vessel provided with a thermometer, a
stirrer, a dropping funnel, a nitrogen inlet tube, and a reflux
condenser, 2,425 parts of water was placed and kept stirred angi
the air in the vessel was flushed out with nitrogen and the water °

20 was heated therein to 95 °C. An aqueous monomer mixture solution
comprising 790 parts of methoxy polyethylene glycol
monomethacrylic ester (average number of addition mols of
ethylene oxide of 10), 189 parts of methacrylic acid, 26 parts
of sodium methacrylate and 1,500 parts of water, and 75 parts of

25 an aqueous 10% ammonium persulfate solution were each added
dropwise over a period of 4 hours. After the dropwise addition
was completed, 20 parts of an aqueous 10% ammonium persulfate
solution was further added thereto over a period of 1 hour. The
reaction vessel and the contents thereof were continuously kept

30 ata temperature of 95 °C for 1 hour to complete the polymerization
reaction. A cement dispersar'lt (7) for comparison formed of .an

aqueous solution of a polymer having a weight average molecular



-35- [err] -36- Exanple 1 and Control 1 Concrete test 1 Standard
portland cenent (product of Chichibu Onoda Cenent Co., Ltd.) was used as a
cenment, a m xed sand of |land sand produced 5 along the river of G and
nount ai n sand produced near Kisarazu (specific gravity of 2.62 and FM of

2. 71) as a fine aggregate, and crushed sand stones produced near Ore
(specific gravity of 2.64 and I\/IS of 20 ny~as a coarse aggregate. The
cement di spersant. (2 ventlo sho a l.@n cenment
di sper sant (77’3118#: %)%gz[ér' owﬁ #* %gbﬁnx\fié%}e%s%&@ Eh g g%(? re]'f\avarl ous
sanpl es of cowltaiﬁedlsbexwmlexmytmmarcs:t:enmliurlxgon wath a@e’#ﬁahaqueous

di spersants |ntroduced the‘rge o enprepared under the conditions of unit
cenent cont enf°8f rf un|°t vvater cont ent of 166 kg/ [err], 15
wat er / cenent R&Eéﬁe 8 fir BY duygtie d | oemen trdits pee rahin £ 808

sand percent a%e of 49%. The armunts of t he cerrent dlspersants (parts by

wei ght) wh ch—%@r@%@%%%s—"ﬁ%r 100 parts by weight of solid cenment content
were as shown in Takl£ Qakel Mcﬁuhti?ﬁselapramm wothai rtheasonetér okl ed to

4 1%by using a 20 comercially avajlable air-entr agent, i
necesosary ThEtIEREF e SFOBBIRY £EPRS b 3CONGISCE ’p?]bgh gg gaar?ff&ru(’f‘ed

kneadi ng ni xegoHAdRset ha ,6600bdrEN6E Haten vampeam enticlséed starredamges of
the magnitude of slu with ti tq.ev u | 0SS thods
for determ ni Ageter & nP‘u?ﬁ‘? Vﬁ?ﬁgﬁﬁﬁgﬂf‘lﬁgﬁ#l ‘?%?\A% %rrgl) NNt }; y %Ki th
Japanese }pdushkirdatieaadardds €d86)°cA IdquddiiABmoreone: rGRMturEhgoIwtsignt s ar e

shown in Table 3.
consisting of 1,668 parts of methoxy pelyethylene glycol

monomethacrylic ester {(average number of addition mols of

ethylene oxide of 25), 320 parts of methacrylic acid, 15 parts

of sodium methacrylate and 500 parté of water, and 184 parts of

15 an aqueous 10% ammonium persulfate solution, and 167 parts of 10%

mercapto propionic acid were each added dropwise over a period

of 4 hours. After the dropwise addition was completed, 46 parts

of an aqueous 10% ammonium persulfate solution was further added

thereto over a period of 1 heur. The reaction vessel and the

20 contents thereof were continucusly kept at a ﬁemperature of 80

°C for 1 hour to 'éomplete the polymerization reaction. A cement

dispersant (8) for comparison formed of an aqueous solution of

a polymer having a weight average molecular weight of 21,000 and

a peak top molecular weight of 12,700 was obtained by neutralizing

25 the reaction solution with an 30% aqueous sodium hydroxide
solution.

The contents of these cement dispersants (1) through (8) for

comparison obtained in Reference Controls 1 through 8 were shown

in Table 2.



-37- Table 3 Used cenent dispersant - Slunp value (cm Anmount of

addition Imediately After 30 After Exanple Nane (%

after kneading mn. 60 nmn. Exanple Cenent 0.15 18
16 " 13 dispersant (2) Cenent Control 1 dispersant for 0.135

18 15 10 conparison (7) (Renatks) Amount of addition is

calculated as a solid content to that of cenent. Anpunt of air is

controlled to 41% | f| negessary udingja ¢o rclal fy avail abl g
-air-entraini.ng agent.| §4% |i § hgilcpablge|fy rTETath ¢ 8lthat th8 sanples of
concrete using the cgngrit bdi Spprsdng pR hE s Enyént ibn were1pgt ably better
in terns of slurrp-retairﬂn tire qonmppred wifth fhelspgcies df .concrete
using the cenment dijsgergant| Jof gcqnpar igsong ITpaf B $,3 10 thed?bl yneri zation
> 0 .
carried out at a terrper;at urjed npts nog e fharg tihg clﬁoudi goi nt &%t he nononer
mxture (1) as shown|i r§ xhd Eefrdnt i sfe sg;mtg(zﬁ off tthis ingvention is
preferable with respect’gﬁo sgumy lfoBs- @r evuents nig & )lglty. Beappl e 2 and
Control 2 15 Concrdte tg‘ét Z“Standa;{;d BoO t,gen:ﬁl cgmrm (prodgcg of Chichibu
Onoda Cement Co., Utd.)¥ Was ﬁlsecg‘ ast'a Gepent|, s af & 1@‘%/}‘ | ang $and produced
along the river of {G (°speci3i0oqra:v|t§ b 3.%2 dnd AFW of 2«;7'1) s a fine
aggregate, and crust&'gl &and stjones prjoduged [negr Ore 20 (s:p%m Ic gravity
of 2.64 and M5 of 2@3‘@_3%5 & icgal s£ [aggf egqte.| dhp _cgnent d|§pe'fsant (D)
of this invention s@é@qgwﬁﬁle 1 Tand~t he' ¢emgnt Hi's ersantg18) for
conmpari son shown in.fadl& 2 « ﬁa i‘
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were used to prepare vari ous sarrpl es of concrete. The sanples of concrete
havi ng these cenent dispersants 25 incorporated therein were prepared
under the conditions of unit cenent content of 660 kg/ [err], unit water
content of 165 kg/ [err], water/cenent ratio (by weight) of 25% and sand
percent age of 40% The anmounts of the_genment di spersants (parts by weight)

whi ch were - 38- added per 100 parts by wei ght of solid:cenent content
were_as shown in frafye— Fow—SFprtirers of airgwas controlled to
1 to 2% by using|a ggnntrciagl Qayai [ abl i hg agemt 8 The sanpl es of
50 liters of concrege producgd Bylmxing & for $p>seconds using a
forced kneadi ng nix&r agd tlhen! ¢hir ging P aggr @gft e and kneadi ng
for 90 seconds wgrg 4t @stled [for| the tinme nort ag; Pegan to be
fluidized and thg & aﬂges°|n°slﬁnp flow n tinmed Jhe nmethods for
determ ning the gl rsp"roWv'aIue arfd | &8 N 2o ~ywere irg §0 conformity with
Japanese Industrlaﬂ"gsﬁ‘ard&rd'é (EIS \ 1107, ﬁ, and 62"04. The results are
shown in Table 4.|“T&fe |4 Used cepdn| Hilspdr saht Kneadwn time Sl ump
fl ow val ue (nm Negre Anmqunt] of} requi fed jf or| t he |HWE%I tely After After
addi tion nortar f{laigdfzed afiter BO int 60 mp (% = (Sea)
kneadi ng Exanpl e |% Bc¥eldto | o | 8. L5 s | g5 g u,§95—t 655 585
(1) of this inver|ts @nu Cyriir[o8 PriCenent | < | 20} 22 “‘;75“ 680
590 440 disp,ersa_mtgi\B) b greciogppri $on |(Randrks) Armutﬂt adﬂed S
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Amount of air was controlled to 1 to 2% by using 15 a
commercially avail abl e defoam ng agent. It is noticeable from Table 4 that
t he sanpl es of concrete using the cenment dispersants of this invention were
appreciably better in terns of slunp-retaining tinme and water-reduci ng 20
ability, conpared to the sanples of concrete using the cenent dispersants
for conparison. That is, the polymert&ation reaction carried out by

previ ously m Xxi oner e (1) wi-th the chain transfer agent and
| FRAnbLE SR Ben PR L7 Cae i

then drip-feed reaction vessel is preferable for the
prevention of SoumpeRs tdstsg and for the reducti on of the anmount added. It

is al so denpnstrate mTabI S and t hat bility -39- to
prevent slunp | oss g{r:l C? t%' "%e‘a%fﬁ?’h (85‘?‘?‘1% °§F518Eb}é‘1‘1@§ﬁ@a(ﬁ¢ﬂleﬁé

pol yneri zat i onCoe} Iidtd ﬁo«asprsmdims ag:@eimwmfhcswéaﬂtlanm&ﬁ Brdddid@qt 0
t he dlffere%ce&) rmlecu o xgt distributions of the polynmers as
descri bed abové exaﬁ‘p?’é oL5 0L 3 MAUBLaEarsandi Brrdusiest prepndisasash t he

cement di spersaapecﬁiqucofgrtahie_{ Idt'\/EnSIZQith.de bhe .geyesd dicsper gatk for
conpari son are_ shown in Fi 3 to 5 and Controls to 7 NOr t ar

test 10 a0 W@th g’édt E&?“Bﬁ et Smef (fRReifd Fedtavditypefsant s
(1) through (32.ef drki ssi 6Fexd in@) sBowNcddrskahh@rdgaaad the cenent

di spersants (1), ( (6 nd (8) for.conparison shown in Table 2,
f1 ow val ues and ano%‘rﬁ g’e%)? %F‘%'SB‘Friarfé: 87 1o §{‘TE%1\}PH§“F¥@ sbaERtindTabbe sant s

i ntroducedid het eindl whéecdiRher didiRidsant () ¥or dBMphdi s¥RSHYWEPEE adhY 2
kneadi ng 400 parts of pggtland cenent produced by Chichi bu Onoda Cenent

Co., Ltd., 800¥§kH (“5egt L (RFRPATS Yariowhisameas (¢foeorsyetea, and 240 parts
of water containi NEHeh@afBIEd tomiERRISRE! n@¥iddlithebBVERLON AlsphlEaSETENt

di spersant for
introduced therein were prepared under the conditions of unit
cement content of 320 kg/m’, unit water content of 166 kg/ m?,
15 water/cement ratio (by weight) of 51.9%, water-reducing ratioc of
18%, and sand percentage of 49%. The amounts of the cement
dispersants (parts by weight) which were added per 100 parts by
weight of solid cement content were as shown in Table 3 below.
Further, an amount of air was controlled to 4 * 1% by using é

20 commercially available air-entraining agent, if necessary.
The samples of 50 liters of concrete produced ﬁsing a forced
kneading mixer undgr the conditions shown above were tested for
changes of the magnitude of slump with time, to evaluate the slump
loss. Themethods for determining the sllump value and air content
25 were in conformity with Japanese Industrial Standards (JIS) A1101,

1128, and 6204. The results are shown in Table 3.



conparison. The nortar thus obtained was then packed into a 20 hol | ow

cyl i nder

and placed on a horizontal
in a vertical

di recti on.

t abl

€,

havi ng 55 'mm of an inner dianmeter and 55 mm of a height by a top
and the cylinder was lifted up gradually
A long dianeter and a short dianeter of "the nortar

spread on the table were determ ned, and fhe average val ue was decided as a

fl ow val ue.

25 Further,

t he anobunt of aT3r7'vvas cal culated froma vol une and

wei ght of the nortar and a specific grawbiy »f the used material. The

results were Fhown i i [abl€ b. -40-_Tabl €[5 Exanple Cenent _di spar sant

Fl ow val ue Anpunt of FairoECast TERR O dspersan Syopp _valye 1 (M aml e 3

of this inventkemixpnpl g Cenghiar persan kat-e‘l*VOSAﬁ".ar 30| ALfSE () of

this inventi op—Exan SCermentidtspersant I:‘é E%q:)dlng =2 go FBH this
Plcemeht M P)

i nventi on ConfraplsHeeomnt.di gper sanf-351) 87 18 8189 flor 13

conpari son NtT ol HceRRNT di Spersant ( 2) 7 g—27for

conpari son gﬁf'ﬁ‘i?l 5| aCesmpintdosiper santag 3) 102 18 4% 4 |f ofo

conpari son nt r ol 6jcGenehiondi’sper sant (6) . 92 5.3 |for

conpari son
conpari son

5

10

15

20

25

ContdQlicsf SLRURDL: HaSBGE 38BN b Bhed as Deb1id content to that of Wne

(Remar ks)
that of cenent, cal culierliasA.a0

- concrete using the cement dispersant for comparison.

AGA TR QF LDE,1 ¢8RN, 1Al SRET R0, .20 Q8H, yas
Tdbge ngegggaining agent.

It is noticeable from Table 3 that the samples of concrete
using the cement dispersant of this invention were notably better
in terms of slump-retaining time compared with the species of
That is,
the polymerization carried out at a temperature not more than the
cloud point of the monomer mixture (I) as shown in the cement
dispersant {(2) of this invention is preferable with respect to
slump loss-preventing ability.

Example 2 and Control 2
Concrete test 2

Standard portland cement (product of Chichibu Onoda Cement
Co., Ltd.) was used as a cement, a sand of land sand produced along
the river of Oi (specific gravity of 2.62 and FM of 2.71) as a
fine aggregate, and crushed sand stones produced near Ome
(specific gravity of 2.64 and MS of 20 mm) as a coarse aggregate.

The cement dispersant (1)} of this invention shown in Table
1 and the cement dispersant (8) for comparison shown in Table 2
were usec-i to prepare various samples of concrete. |

The samples of concrete having these cement dispersants
incorporated therein were prepared under the conditions of unit
cement content of 660 k;/ m®, unit water content of 165 kg/ m’,
water/cement ratio (by weight) of 25%, and sand percentage of 40%.

The amounts of the cement dispersants (parts by weight) which were

5'16% t o



51t may clearly be seen fromExanples 3 to 5 and Controls 3 and 4 that the
l.ower the neutralization ratio of the nononer m xture (1), the higher the
flow value. In Exanple 4, Control 5 and Reference Control 4, an optinmm 10
pol ymeri zati on concentrati on when a pol ynerization tenperature is 50 C, not
more than the cloud point of the nononer mixture (1) and the neutralization
rati o of the nmonomer mxture (1) is 10%y®s studied to find that the

pol yrmer -was gel,atini zed in ol ynerization_ concentration of 50% and

ai r-entraini nadg?%ﬁ’gft °1%a’-§‘a£’§1'¥rﬁa€h%/°ﬁrsaﬁlﬁi FeRepbroREeRt Herems shown

concentrat i oninf T36% 4bbbhow! Whirtéherera smslesi bZDLAEr Wal @gﬁfquf %d and
Control 6, ang E%%Qol e 4 and Reference Control effects o % erence of

; S
pol yrmeri zati o W& #SEPE R etPmer R 2l 12 RAL 3RS KiefoamEna| agette. nononer
mxture is 20 chargedelibeCbrVved yiitara 6?%&&&%%95%&%&& g‘f ng:ilxel%r t hat
t he chai nat_{ransfer agent_is necessary in order to suppress th R
gelati ni zat i oFCDFRE HED A% FEFCNEE ysing) 3oferead knkading puixamrand tihehi gher
flow val ue i scrétginge@dnbycoalsddgggraydte- Ledijag TRl heyl ‘é’@%%&&%&é‘% Tgnomer
m xture is drip-fed into a reaction vessel. Conparing Exanple 3 w't
Control 7, thEeHEhERTWRR? hipe RS thei PoXtambeesn dgehe Hbsidioesd and
previ ousl y 1 iedl darlydsha nTRIQRB! efink % bk el YBR[ 1 Sl Qudiidlier LLOW
value. It is a matter of course that this fact corr_esponézs wth theé results
of Table 4. BRIFESIBIt Fheo FFPCHHENOIVad uBe tBdwdi Her | epntsintadeerst fon
ratio to 1@enesdnedmity witﬁ%&?ﬁe‘sgrinaﬁgtpﬁaloétérfhparﬁgn@rfs)q!}Zﬁﬁisa'itzﬁ (1) to
(5) of this invention, and naphthal ene sulfuric acid-fornmalde yle !
condensat e (NS 628F - c o miesyhts hanen shavmagt Tablaete det erni ned. The

net hod for determ nation was as foll ows;
. _ Table 4

Used cement dispersant Fneading time Slump flow wvalue (mm)
Name Amount of |required for the|Immediately| After | After
addition |[mortar fluidized after 30 min.[60 min.
(%) (Sec) kneading
Example 2 ;.e’:;::sant 0.15 75 695 655 | 585
{1) of this
invention
Control 2 Z?:;::san . 0.22 75 680 590 | 440
(8} for
comparison

(Remarks) Amount added is calculated as a solid content to that of cement.
Amount of air was controlled to 1 to 2% by using
15 a commercially available defoaming agent.

It is noticeable from Table 4 that the samples of concrete
using the cement dispersants of this invention were appreciably
better in terms of slump-retaining time and water-reducing

20 ability, compared to the samples of concrete using the cement
dispersants for comparison. That is, the polymerization
reaction carried out by previously mixing the monomer mixture (I)
with the chain transfer agent and then drip-feeding the mixture
into a reaction vessel is preferable for the prevention of slump

25 loss and for the reduction of the amount added.

It is also demonstrated from Tables 3 and 4 that the ability



(1) The cement dispersant (1) of this invention obtained in 15 Reference
Exanple 1 was charged into a beaker so as to be 0.2%to the cenent as a
sol'id content, and water was added so as to be 10% of water/cenent ratio
(weight ratio). (2) A desired amount of cenent (high flow cenent produced
By Chichi bu Onoda Cenent Co., Ltd.) was added into the beaker, m xed 20 by
stirring for 5 mnutes and filtered, to collect the filtrate. (3) MXxing

time was. set tfopRetentsEammDesd HRd @R atbpAEedicihd)arind ty ke nf&peat ed.
(4) A concentratiqQn of_the.cepent d remained in the filtrate thus

i rsant
obt ai ned was d@t PRYMRFLZ24H 11 E‘Féﬁg‘?aq“%rwr"é’f’ﬂngc‘t‘ iGRRep R gErgEsattor .

(5) Similar opessdr ons WWiee t&peabediiaFaubntle oFenend doSREIEAN Fefft (O
(5) of this invention gbtained in Reference Exanples 3 to 7. (6) AdSorption
ratio of the cEHEiPHtipR? Linthe ?"éllé‘fl%?srrfaﬁe‘ae%‘t}'% e ol Fervergmetpiat i on:

-42- Adsor pf i Ofhd abllectr wel fiCansenimations of weBiedd sPgisat ragded) -
(Concentration of cenment dispersant remained in filtrate)} /~ {Concentration

of cenent di-sph i LEERbipmenddhs cement dipparfanthd 7 cogpapes@ant i s
adsor bed ont o LeRbLwRALLIGlgesiand no cenent dispersant is detected in the
foiltrate, the adsorption ratio is calculated as 100% The results of the -
adsor ption rat§*PieE ntRu? PRATEER'EFGS FabPe’ 6 Adsorption ratio (%
Exanpl e Cenentydhitsperaapt After 5 After 60 After 90 After 120 mn.

m n. m n. m n. Exanple 6 Cenent dispersant (1) 60 75 76
76 10 In order to study basic properties of the cement dispersants

{1) through (3) of this invention shown in Table 1 and the cement
dispersants (1), (2), (3), (6} and (8) for comparison shown in
Table 2, flow values and amounts of air of the mortars having the
cement dispersants introduced therein were determined. The
15 nmortar was prepared by kneading 400 parts of portland cem.ent
produced by Chichibu Onoda Cement Co., Ltd., 800 parts of standard
sand obtained from Toyoura, and 240 parts of water containing the
cement dispersant of this invention or the cement dispersant for
comparison. The mortar thus obtained was then packed into a
20 hollow cylinder having 55 mm of an inner diameter and 55 mm of
-a height by a top and placed on a horizontal table, and the cylinder
was lifted up gradually in a vertical direction. A long diameter
and a short diameter of the mortar spread on the table were
determined, and the averége value was decided as a flow value.

25 Further, the amount of air was calculated from a volume and weight
of the mortar and a specific gravity of the used material. The

results were shown in Table 5.



of this invention Exanple 7 Cenment dispersant (2)
af this invention Exanple 8 Cenent dispersant (3)
i nvention Exanple 9 Cenent dispersant (4) 46

i nventi on Exanple 10 Cenent di spersant (5)

isnvent i on Contr ol

8 NSF

83

70
76

88
83
61
48
88

59
21 46
88

89 89
83 of this
64 of this
.49 of this
8810 It is

noted from Table 6 that for the cenent digpersants (1) through (3) of this

i nventi om;
m nut es,

that they do

t he

cement ¢ §

no ‘increase in the adsorption ratio was recogni zed after 60

nventi on,

whi | e_for
t he adsorpti on gaipd

ot reach

qup

eVVAS deheheagfshbehzantV e
the saturation poin

Flopt vrlug
s. (mRhnpl

4) and (5) of this i

Aoty 08 2iir)
es 1X%1o0 14

di cating

9 Concrete te@yeaplesh

ement | dksparsantic )

that 20

napht hal ene s
used as the cenen
time. The res
di sper sant

addi ti on

t he

tenent  di

ekbantinvention?)

et tllv
4) and (4

ere gagried|out except

) of this i

i

&r thig sinvemtdetier m

edehbrdiddeispde ¢2n

ensgfe (N
e the chd

SF) fpr, conparison were
jnge of the slunmp with

praecs

Shoent i di spelrlsen®. (3)
bfie tiiisn)indmentthbnof |

- 43-.Tabl
m*reé'loast el y

e 7 ysgd cehent

Aftéer~ 30 After 60

al.l el

10

- 15

ohtrol 3

[Cefient disBeirsabt) (1)
for comparison

and Contr ol

hventi on and

m g4 N9 8.9

Control 4

Cement dispersant {2)
for comparison

77 9.2

Control 5

Cement dispersant (3)
for comparison

102 11.4

Control 6

Cement dispersant {6)
for comparison

82 5.3

Control 7

Cement dispersant (8)
for comparison |

91 4.7

(Remarks) The amount of the cement dispersant added was

0.16% to that of cement, calculated as a solid

content.

It may clearly be seen from Examples 3 to 5 and Controls 3

and 4 that the lower the neutralization ratio of the monomer

mixture (I}, the higher the flow value.

In Example 4, Control 5 and Refe_rence Control 4, an optimum

polymerization concentration when a polymerization temperature

is 50 °C, not more than the cloud point of the monomer mixture

(I} and the neutralization ratio of the menomer mixture (I) is

10% was studied to find that the polymer was gelatinized in a

polymerization concentration of 50%, and air-entraining property

was unduly high in a polymerization concentration of 30%, both

of which were undesirable.

In Example 5 and Control 6, and Example 4 and Reference

Control .5, effects of difference of polymerization mode were

In a blanket method wherein the monomer mixture is

studied.

charged collectively in a reaction vessel, it is clear that the

chain transfer agent is necessary in order to suppress the




Exanpl e 11 cenent dispersant 0.135 17.5 15.0 12 mOrfedy—of—t1i s

i-nvention Cenent di spersant Exanple 12 (2) of this 0. 15 THIS SHEEBH@?’B{EN
16.0 13.0 invention Exanple 13 Cenment dispersant 0.135 1 ORRPLACED
17.5 15.5 (4) of this invention Exaple 14 Cenent disper s&ﬁ{ 0722
18.5 20.5 19.5 invention Control 9 NSF 0.50

18.0 10.5 6.5 (Remarks) Amount,pf addition is calculated as a

solid content to that of cenment. NSF is sodium salt of naphthal ene sul fonic
aci d- f or mél dehgaéasbniraiianeof ghe polymer. " Idgntles cliearvklsatenpokymesd t o

L% 11 NECESSRE YnUPIGHA A AP B L AYAd BPu31 48T 000 BOA0RR fenod

ai r-entraining agent. Is clearly noticeable fromT
di spersant of Whﬁlé‘e%lh\fé’rﬁ noReney Bifgttepis drirhfediSmtionat xeantioh ddssalhe

wat er - r educi ng abi Itg,;@aaaqﬁ%mlleo§%:1%e¢’&fﬂfoﬂg7 rt?%%&)fhof YhBRELn the

conparing the results of t cerment dispersants o I nvention shown in
Tabl e 6, th® cehehr Hanséesmaenthbas bgeh awmeviqusby mixed vtk dirermoradticar 5

mnutes and | akggt.fl fEgr 668 BeLIeEN ﬁﬁeﬁ‘lﬁ%p&éﬁ&hra&hg %ftr%gtéeor gehutes

and the adsorption ratio utes give her
| 0ss- prevent i ngowb#¢ithat this ifxchl sorrksponds rttéd thharesw @(fntaleltee4 such

as that obtai FMe1 iggher slunp value after 30 m nutes
t han that i mred at gg(after éﬁ"‘e“a"?jr‘b%gt@ anples 15 to 17 Control 10 20

Concrete test ﬂetezgmrfd@nncefreactsqrprtmdmotatob Ghi cemént Onoda Cenent  Co.
Ltd.) as ement , q_g%ggulcaea gl 9P% tehSerEé \éterdlg%ﬁ%al(‘ég f;tg g)aw ty of
as a

2. 62 and of 2. I'ne aggregate, cru san tone
this invention, and naphthalene sulfuriec acid-formaldehyde

condensate (NSF) for comparison shown in Table 1 were determined.
The method for determination was as follows:
(1) The cement dispersant (1) of this invention obtained in
15 Reference Example 1 was chargea iz:to a beaker so as to bg. 0.2%
to the cement as a solid content, and water was added so as to
be 10% of water/cement ratio (weight ratio).

(2) A desired amount of cement (high flow cement produced by

Chichibu Onoda Cement Co., Ltd,) was added into the beaker, mixed
20 by stirring for 5 minutes and 'filtered, to coilect the filtrate.

(3) Mixing time was set to 60 minutes and the operations of
{1) and (2) were repeated.

{4) A concentration of the cement dispersant remained in the
filtrate thus obtained was determined by an RI spectrum

25 photometer.

{5) Similar operations were repeated about the cement
dispersants (2) to (5) of this invention obtained in Reference
Examples 3 to 7. '

{6) Adsorption ratio of the cement dispersant is determined

30 by the following equation:

This Sheet Has Been Rerlac

A0




-44- produced near Ove (specific gravity of 2.64 and M5 of 20 mm) as a
gcoarse aggregate wer e used respectively. The cenent di spersants (1), (2),
and (4) of this invention shown in Table 1 and napht hal ene sul fonic

aci d-formal dehyde 5 condensate (NSF) for conparison were used as. the cenent

di sper sants. The sanples of concrete having the cenent dispersants

I ncorporated therein vvere prepar ed undet2-the conditions of unit cenent
content -ef 553 kg Xva,gr content of 160 kg/ [err], water/cenent
ratio (by wei ghtg?%fc% B34

the cenent di spers(égltlge tﬂ%ﬁ:&én f%as scﬁ Inyl\?r%rrg € Qleh%g%tpegrts by

wei ght of solid c nt co
controlled to 1 tzmé aﬁ“&%rﬂét“'ﬁ"‘&r‘fﬁy HVRGTSAH e ﬁ?h %P agent . Under

such condi i ons aSIﬂ’eallOI&Bd abnuet WhepaPsdmy MSaaéorﬂeaeadﬁ.d; f&_[me%Q
seconds by a forced kneadi ng m xer and the aggregate was char t hen
kneaded for 9F2ZELOIRE 2PE BHEEPRPSGLEPEEFaDE oAtFetted hdhe; t|‘=r<=f’d'19|:red

for the. nortanrhtl sdsbzadoangatie l@haageupité&le\ssh_ump fl ow val ue of the
obtai ned concrete with tinme were then determ ned. The determni nation of

slunp flow val ue amf F65Uhbd@ft The adsPTREF a8 CRTPEPTEUEPPIR donTRP R Gy wi t h
Japanese Industrial Standards (JIS) A,rééiol 6 1128, and 6204. The results

e\r%f gggag_f 0& The amount s of

are shown in Fable—8- 45— TFable—8—U5E CORBRE di-spersanrt—Kneadi ng tine
Slump flow V?Jr ue (nm Amount df requisdesrpfizn taltio I(MTedi atel y After
o : : 5
After additi nz@ei@rcm @i 480 ant af t[6leter 30 aﬂeq-sif&tm B0 A= 120 (Sec)
kneadi ng . ] )
min. min, min, min. ’
Cement dispersant (1}
Example 6 _ . - invention 60 75 76 76
Cement dispersant (2)
Example 7 of this invention 70 88 89 89
Cement dispersant (3)
Example 8 of this invention 76 83 83 83
Cement dispersant (4)
Example 3| ¢ this invention 46 59 61 64
Cement dispersant (5)
Example 10 of this invention 21 46 48 49
Control 8 |NSF 83 88 88 88

10
It is noted from Table 6 that for the cement dispersants (1)
through (3) of this invention, no increase in the adsorption ratio
was recognized after 60 minutes, while fer the cement dispersants
(4) and (5) of this invention, the adsorption ratio was increased
15 even after 120 minutes indicating that they do not reach the
saturaE:ion points.
Examples 11 to 14 and Control 9
Concrete test 3
Tests similar to Concrete test 1 were carried out except that
20 the cement dispersants (1), {(2), (4) and (5) of this invention
and naphthalene sulfonic acid-formaldehyde condénsate (NSF) for
comparison were used as the cement dispersants, to determine the
change of the slump with time. The results are shown in Table
7.




Exanpl e 15 Cenent
gi spersant (1) of this invention Exanple 16 Cenent

0. 20

15

750

700 540

0. 22

25

700 610 450 dispersant- (2) of this invention Exanple 17 Cenent
0.23 40 690 690 680 dispersant (4) of this
tnvention Control 10 NSF 0. 50 Remar ks) Anmount of addition is

calculated as a solid content to that of &&ment.

NSF coul d not be kneaded.

5 Amount of air was controlled to 1 to 2% by using a
comercially avail abl e defoam ng agent.Takleg d clearly noticeable from Table
8 that the cerent dispersagi& QlmehbhSplAURN] 1 ON 8ixap SHRRM (A 10 NSFin
respect of 10| the waler-TEdUCT Y [TABER 35 |Tobddh LAZET] ALERP EaT rmepgg—resul ts
of the cement |di spersants dP*™ehis ilnyeRtisan| shawe | n Tabhe §, kinis |also
clearly denpngtrated that when the |adsenptipnmisibyo it o cenerit after {5
m nut es exceeqs ggj £ 1 {dr@ett dlepporant| U 0 ar ort apgd exg el | ent
wat er - r educi ng abi 14 (1¢ arf Beisobt ai nelélq \)Z/\hen 1 'tsconq:)an?t}g Exarrp'l e 15 with
Exanpl e 16, t cenen ’-nHF‘Etﬁﬁ?canf af Exanple 15 al tthough hgving _an ’
adsorption ra ﬁ;@mszszm PEYsa8t ni puies | ower.ot hdn that df Exanplie 16,
has a shorter [kneadi n}m Z{q 1 rmrtar, show ng that jthe | onger the
pol yet hyl ene grycot—chabdsotie ighc%%hf—mt er—teduetngrpropert
becormes. | n 2@F<2®ad| Q) e wifae aa orpBdn [rattot o jceAtr® aft @&¥-55 i nutes
is the | owest| nanely 1416%t,1°ﬁh0WI ncj t he nost excellgnt abilifty to prevent
shunp loss. Example 4 (g‘é:‘?f'hﬁmm ntiol, 14 165 20.5 19.5 '
invention
Control S |NSF 0.50 18.0 10.5 6.5

10

15

20

{Remarks) Amount of addition is calculated as a solid content to that of cement,
NSF is sodium salt of naphthalene sulfonic acid-formaldehyde

condensate.

Amount of air was controlled to 4%1%, if necessary using
a commercially available defoaming agent or air-entraining agent.

It is clearly noticeable from Table 7 that the cement

dispersant of this invention is superior to the NSF in terms of

the water-reducing ability and slump loss-preventing property.

Further, comparing the results of the cement dispersants of this

invention shown in Table 6, the cement dispersants having lower

adsorption to cement after 5 minutes and larger difference between

the adsorption ratio after 60 minutes and the adsorption ratio

after 5 minutes give higher slump loss-preventing ability.

It~

is also demonstrated that some concrete, such as that obtained

in Example 14, show a higher slump value after 30 minutes than

that immediately after kneading.
Examples. 15 to 17 Control 10

Concrete

High flow cement (product of Chichibu Onoda Cement Co.,

test 4

Ltd.)

as a cement, sand produced along the river of Oi (specific gravity

of 2,62 and FMof 2.71) as a fine aggregate, and crushed sand stones



Concrete test 5 -46- Standard portland cenent (product of Chichibu Cnoda
Cement Co., Ltd.) as a cenent, a sand produced along the river of GO
(specific gravity of 2.62 and FM of 2.71) as a fine aggregate, and crushed
sand stones produced near Ore (specific gravity of 5 2.64 and Ms_of 20 mm)
as a coarse aggregate were used respectively. The cement dispersants (1)
through (3) of this invention shown in Taﬁf% 1 and napht hal ene sul fonic

aci d- f or mal dehygﬁ»o&@@&f%§§£W$Eﬁ>eél(¥lcc9@@sfﬁys8@ W@ e %E shengegent

di spersant to prepare various .sanples of concrete. sanpl es of
concr et e havi ngat ARRErEForegaln “eaft %s?%c’iﬂsﬁéf"é{-\é%lllf-her ein were prepared

under the conditionsrgf ceRbde 9§H§@£~saﬁ%’f enf, Qf2)55Q1ci<€t/45€<Ef]tth'l'nRre%igﬁ
content of 165 kg/[err], water/cenent ratlo( y weight) of 30% and sand

percent age of 48B6¥Thin aFaRhe & GMck merbehekrnali SHECPARt acifaFemaidetidght )
which vere 15  addechpile 1RGMHarfs: bxomgﬂ@onofwéfal dsegment gont %@J‘neeo@re

as shown in Table 9. Further, the anbun air was controlled to 1 to 2%
by using a commetepefdaptgvai | Bie o saEPLRS f aerariretendeavingec hthngerenhs as

descri bed abovey Lg&gmgaua'&%pkeseéfd thake 4D %@gengsrépaz@df Qefd kpgadi ng

m xer and the aggregate 20 was charged, then kneaded_for 90 seconds to
obtain 35 Ii tercgmd@bwmﬁetfeunrm@emqntr@wt@ntfqﬁﬁ%ﬁ Egﬁgt mynd hwateheontemp

conerote af ter 95 Ty her s FRen s HoTern roh P e ar oy vartan o

concrete after were eterm ne eterm natl on
slunp fl ow Mal upererhtagewrfi 50%. aiThewamounperdfothe ¢emantotifspersaytSpanks h

Japanese | ndustgl alo; 5heNAL BPwkal Shabs A0Loo bR 1R of B61 L ESURLT: 2T ©

shown in Table
content were as shown in Table 7. Amount of air was controlled

to 1 to 2% using a commercially available defoamin‘g agent.
Under such conditions as mentioned above, the mortar was
15 kneaded for QQ seconds by a forced kneading mixer and the aggregate
was charged, then kneaded for 90 seconcis to obtiain 50 liter of
concrete. The time required for the mortar fluidized and the
change of the slump flow value of the obtained concrete with time
were then determined. The determination of slump flow value and
20 amount of air were carried out in conformity with Japanese
Industrial. Standards (JIS)} A 1101, 1128, and 6204. The results

are shown in Table 8.



-47- Table 9

Conpressi on Exanpl e

strengt h addi

Kneading tinme Slunp flow val ue
required for the
kneadi ng after 28 days (%

Used cenent di spersaht
Nanme Anmount of
tion nortar fluidized after

I mredi atety -~

(Sec) (mm (kg/[err]) Cement Exanpl e 18 di spersant
6. 204 20 980 (1) of this invention Cenent
Exanpl e 19 di spersant 0. 24 30 -45- 680 925 (2)
of this i'nvention Cenent Exanpl e 20 di q@gg_éa@t 0. 204 15
670 955 ( 3) [daka Eillent GIDEETE BT Rt i E P ettt NS o-—50
(Remarks) Amount addef T fameal ﬁfé’x@%f FeduiSH é;&i: e kﬁﬁeﬁ?‘”“l}? &%ﬁ* nt.
NSF coul d not] be kneafled. Anp{iniddDfiocdl jnoyas Meidicd!l edetO 1 bPmuzledYai gl NY
a commercially 5 hvaikabl § def dagding ademheadihg ijS cl eprly
noti ceabl e frEmPdb|iS|Comintiat { heo@dnert di spérsant [of the s T]nwesT| Osrol 3
superior to F in regptrersat wat er - rgduci ng property. Further, cpnparifng
the results of 10 i .t‘b‘is‘persants of this invention shqwn in| Tabl ¢ 6,
the adsor pti og fatiq RAt e conprt—pgrtheles—aiter 5lninutes Has no
rel ati onshi p ol thé“montar 15 di zed, whth it L not**Pess
t han 60% and the ti of td¢Rpadi ng nyrtar is decr based i n the prloportilon
with the incriease of khantfaglh of the 15 pol yet ﬁpyl ene gl ycol dhain, fand
t heref ore, thexepbeinticaienthe Cement difSpersant add¢d Cegv DE |Uesd §aEad
proporti.onat gly. - {dispersant

(4) of this

invention

Contxol 10(NSF 0.50 -

10

15

20

{Remarks) Amount of addition is calculated as a solid content to that of
cement.
NSF could not be kneaded.
Amount of air was controlled to 1 to 2% by using a commercially
available defoaming agent.

It is clearly noticeable from Table 8 that the cement
dispersants of this invention are superior to NSF in respect of
the water-reducing property. Further, comparing the results of
the cement dispersants of this invention shown in Table 6, it is
also clgarly demonstrated that when the adsorption ratio to cement
after 5 minutes exceeds 60%, the time for fluidizing mortar is
short and excellent water-reducing ability can be obtained. When
comparing Example 15 with Example 16, the cement dispersapt of
Example 15, although having an adsorption ratio to cement after
5 minutes lower than that of Example 16, has a shorter kneading
time of mortar, showing that the longer the polyethylene glycol
chain is, the higher the water-reducing property becomes. In
Example 17, the adsorption ratio to cement after 5 minutes is the
lowest, namely 46%, showing the most excellent ability to prevent
slump loss.

Example 18 to 20 and Control 11

Concrete test 5



-48- CEMENT DI SPERSANT, METHOD FOR PRODUCTI ON THEREOF, AND CEMENT
COVPCSI TI ON USI NG THE DI SPERSANT WHAT IS CLAIMED IS: 1. A cenent

di spersant having as a mai n conponent thereof a polycarboxylic acid type
polymer (A) or salt thereof, wherein said polyner (A) has a weight-average
rol ecul ar weight in the range 5 of 10,000 to 500,000 in terns of :

pol yet hyl ene gl ycol determ ned by gel per m#4ti on chromat ography, and has a

val ue detérmned by sthidfel pbgtlidei pedknt QBroBLACHE &hi\WRE BRloddRMELNG, +
wei ght average nol ecH{:%lr) V\% htf in the range of 0 to 8,6 000. 2. A cenent
"'cl

di spersant accofdi-ng emGper & F28a RrofycegoriRng fdey Fiver of @i

type polymer ((Abecisic Qradiikgdor By, 62026k WMPbEZ2 W2 )5ak 0a FYebUYRLHN, Of
an (al koxy) pol yal kyl ene g| ycol, nono( net h%gﬁcr lic ester type nononer (a
represent ed by BRE 019 g genkangs PE? Pe3r Omer (Freficiial arpeteg of

stands for ashydr 8g@AdaMDBE @0 i) Bé BVoa@E8WRgrb@itd wd Y uOhe raREELES A, @
m xture of two or nore species of oxyal kyl ene grougﬁgaf) 2 to 4 carbon ons,
b&

provi ding two or norESEReas gisersanthe (1) xhicrg faghéd Enpvendicnn

the formof a bkp&¥n Oini NaBls andeny f RgAthagehd EOTrchilY AREE R ALOTRSS, AN
al kyl group of 1 to 5 carbon atons, and mis a val ue indicati ng t he é’verage

addi ti on nol nufRBRTeRTatBNFEY f R eompaFiFoninrensed asnthacamrnt dhspersandnge

of 1 to 100, 25tc SRegdre?¥%ubYousi siMpiet 8¢ (dBidrkagrylic acid type nonomer
(b) represented by the follow ng general fornula (2): [err] (2) 30 wherein

[err] stand3Cfor a MR ofRPlfsorRiorceparethy bayingiptimdopeeny dbspersmpdsogen
atom a nonoval ghtorBrdltedl ERerdi il SREp BRI nAL £ BhetEorfiITRRNM HLAYR, OF
an organi c am ne group,
cement content of 550 kg/m’, unit water content of 165 kg/m’,
-water/cementratio(byweight)of30%,andsandpercentageof40%.
The amounts of the cement dispersants (parts by weight) which were
15 added per 100 parts by weight of solid cement content were as shown
in Table 9. Further, the amount of air was controlled to 1 to
2% by using a commercially available deforming agent.
Under such conditions as described above, the mortar was
kneaded for 40 seconds by a forced kneadingmixer and the aggregaté
20 was charged, then kneaded for 90 seconds to obtain 35 liter of
concrete. The. time for fluidizing mortar, the slump flow value
of the obtained concrete, and the compressive strength of concrete
after 28 days were then also determined. The determination of
slump flow value and amount of air were performed in conformity
25 with Japanese Industrial Standards (JIS) A 1101, 1128 and 6204.

The results are shown in Table 9.



Amended -49- and 0 to 50% by wei ght of other nmonomer (C) copol ynerizabl e
W th said nononers, provided that the total amount of (a), (b) and (c) is
"100% by wei ght. 3. A cenent dispersant according to claim2, wherein said
-(al koxy) pol yal kyl ene gl ycol nono (nmeth) acrylic ester type nononer (a) is
{ met hoxy) pol yet hyl ene gl ycol nono (meth),.acrylate and said (neth)acrylic
acid type nononer (b) is (nmeth)acrylic acid. 4. A cenent dispersant
according to claim1 or 2, wherein th&blsdption ratio of the polyner (A
onto cement particl g8sgds disdparsaB € Vkatadimntineer] Eluwevdloé| dompiteaidag]
when added ihEssedegunt¥apt 0] 20648y ofdireviredofeh e | ofimmdtdatdment . stoendih
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of the cenen {Egi"g‘s'e % fgqaﬁ?s)r ofl ggpr oduct izgn of & cerresﬁ di sper sa&r?t0 haui ng
as a mai n conponent |{;heraek @ pol ycartboxylic acid{type polynerf (A or sglt
t her eof , wherern saijcemget ynef (A) hag a wei ght aVﬁarage nol eculjar wei ght {i n
the range of[EdGp000o|dicpESB3@rOP0 P4t erins of 3pol yet iyl enssgl ycol] detssni ngd
by gel perndgation chfdnef Bgspphy, and has a val ue{determined Hy subtract|i ng
t he peak top—mnlecu Wemﬁpd fromthe weight avefage nmolecul gr wejight iin
the range of| 0 to A “‘?/micn conpri ges dri p-feeding over timg intQ-a
reacti on vedEEI®& ?ﬁ Sﬁ?:r‘i’ Wat 4% mpnomer Ri xtur¢ (1) *€dnt ai fi ng ER

unsat ur at ed |car boxylfJ &,e ;;T ype nongner as an esgential conpgnent under

such condi t i [gRSE=d1" ggne dnu.lmoq,i, e TTOTTQTET T Xture () us§gd TS the
range of 10i ﬂ‘?’ to That tefitne [%{J-g.l sraLrﬁln él’TH[EFI’IaI ,
a. T
t he pol yneri 38 bif“ﬁ‘ttogifé g’é:f:aﬁ At AL e sP Btg‘ﬁﬁr"
' Amount of air was controlled to 1 to 2% by using a commercially
5 available defoaming agent.

It is clearly noticeable from Table 9 that the cement
dispersant of this invention is superior to NSF in respect of
water-reducing property. Further, comparing the results of

10 cement dispersants of this invention shown in Table 6, the
adsorption ratic onto cement particles after 5 minutes has no
relationship with the time for the mortar fluidized, when it is
not less than 60%, and the time for kneading mortar is decreased
in the proportion with the increase of the length of the

15 polyethylene glycol chain, and therefore, the amount of the cement

dispersant added can be decreased proportionately.
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t he cl oudI‘ﬁiTt"B'f “themonomer nixture (1) , and the neutralization ratio

of the m)nﬁm' ' being in the range of 0 to 20 nol % and~Carrying™
out a poly meﬂ”ﬂ lon. 50 7. A nethod for the production of a
cement di sper santt havi sg a mai n conmponent, .t hereof a pol ycarboxylic acid

type polynmer (A) or salt thereof, wherein sard polymer (A) has a weight
average nol ecul ar vei ght tdEihersRgaTohEHn0RR HDSORROfekibrt er M5 of
pol yet hyl ene gl ycol determ asg cinengedoMposTorm USING CiE osBbegagphy, and has a
val ue determ ned by subtracting the peak top nol ecul ar weight fromthe

wei ght average nphLesutar-rWeight;d.n the range of 0 to 8,000, which conprises
drip- feeding over tine into a reaction vessel containing water a nononer

m xture (1) contai.di.-nglarenardatdiuspemxhintahivoing re aaiad nt gEepaEMTEicROIAA

essential conpon [ L t he ut,rali zation ratio,of
t he nononer m xt%?iéy% | 5%6‘8?%‘321?%8%&#’%28%&%?% otg osag%’ %Dﬁ%o%?ﬁg‘eﬁﬁh’&ﬁﬁﬁd

m xture (1) bei ngohymaad (M ties ackeight ryrsége rajectlpriweidht &n the range
pol yreri zat i r { i.n0,. 0 lzati.on reaction. 8. A
ot hod for 1 he poodisns 2R08ed siicdile bP SV A idRel ciermaned 7
wher ei n sai d nonbyregelnpsitmgatith ¢hmmatogsashyh aod 38 byvaligHbtefnidiad by
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stands for a hydnobsmularoweighta imethygl rargeupf fets [8,fom0.one species or a
e b " 015 BB e BURULBIE PR 2Bl f Bl ol o™
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glycol mono(meth)acrylic ester type monomer (a) represented by
the following general formula (1): .
| CH; =C—R!
15 ] @
| - COO(R?0)_R?
wherein R' stands for a hydrogen atom or a methyl group, R2O for
on& species or a mixture of two or mc.:re species of oxyalkylene
group of 2 to 4 carbon atoms, providing two or more species of
20 the mixture may be added either in the form of a block or in a
random form, R® for a hydrogen atom or an alkyl group of 1 to 5
carbon atoms, and m is a value indicating the average addition
mol number of oxyalkylene groups which is an integer in the range
of 1 to 100,
25 95 to 2% by izeight of a (meth)acrylic acid type monomer (b)
represented by i:he following general formula (2):
CHy = C —R*
@)
cooMm!
30 wherein R* stands for a hydrogen atom or a methyl group and M
for a hydro'geh atom, a monovalent metal atom, ‘a divalent metal

atom, an ammonium group, or an organic amine group,
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mol nunber of oxyal kyl ene groups which is an integer.in the range~of 1 to
100, 95 to 2%y wei ght of a (meth)acrylic acid type_nope \
represente general formula (2): | yerei n
’\\mm&\“m atomor a nethyl group & ydr ogen
atom a nonovalent ndtaf atom a divalent netal atom.-—ar™anmoni um Jroup, or
an organi c amne group., and O to 50% by wejgght of other nononer (c)
with these nononers, provided that the total anount of (a),

copol yneri_zabl e.wi
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nt set forth in claim1l or
is 100% by weight.

3. A cement dispersant according to claim 2, wherein said
(alkoxy)polyalkylene glycol mono(meth)acrylic ester type
monomer (a} is (metﬁoxy) polyethylene glycol mono (meth)acrylate
and said (meth)acrylic acid type monomer (b} is (meth) acrylic
acid.

4. A cement dispersant according to claim 1 or 2, wherein the
adsorption r_atio of the polymer (A) onto cement particles is less
than 60% at room temperature for 5 minutes when added in an amount
of 0.2% by weight to that of the cement.

5. A cement dispersant according to claim 1 or 2, wherein the
adsorption ratio of the polymer (A) onto cement particles is not
less than 60% at room temperature for 5 minutes when added in an
amount of 0.2% by weight to that of the cement.

6. A methed for the broduction of a cement dispersant, which
comprises drip-feeding over time into a reaction vessel
containing water a monomer mixture (I) containing an unsaturated
carboxYlic_: acid type monomer as an essential component under such
conditions that the amount of the monomer mixture (I) used is in
the range of 10 to 28% by weight to that of the total starting
rawmaterials, the polymerization being effected at a temperature
of not more than the cloud point of the monomer mixture (I), and
the neutralization ratio of the monomer mixture (I} being in the
range of 0 to 20 mol%, and carrying out a polymerization reaction.

7. A method for the production of a cement dispersant which
comprises drip-feeding over time into a reaction vessel
containing water a monomer mixture (I) containing an unsaturated
carboxylic acid type monomer as an essential component under such
conditions that the neutralization ratio of the monomer mixture

(_I) being in the'range of 0 to 20 mol%, the monomer mixture (I}
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being mixed with a chain transfer agent prior to a polymerization
reaction, and carrying out the polymerization reaction.

8. A method for the production of a cement dispersant
according to claim 6 or 7, wherein said monomer mixtﬁure (I)
comprises 5 to 98% by weight of an (alkoxy)polyalkylene glycol
mono (meth)acrylic ester type monomer (a) represented by the
following general formula (1):

CHy == C —R!
(1)

COO(R?0)_R?

wherein R' stands for a hydrogen atom or a methyl group, R’0O for
one species or a mixture of two or more species of oxyalkylene
group of 2 to 4 carbon atoms, providing two or more species of '
the mixture may be added either in the form of a block or in a
random‘form, R’ for a hydrogen atom or an alkyl group of 1 to 5§
carbon atoms, and m is a value indicating the average addition
mol numb‘ei; of oxyalkylene groups which is an integer in the range
of 1 to 100,

95 to 2% by weight of a {meth)acrylic acid type monomer (b)-
represented by the following general formula (2):

CHy = C —R* |
(2)
COoOoM!

wherein R* stands for a hydrogen atom or a methyl group and M'
for a hydrogen atom, a monovalent metal atom, a divalent metal
atom, an ammonium group, or an organic amine group,
and 0 to 50% by weight of other monomer (c) copolymerizable with
these monomers, provided that the total amount of {a), (b} and
{c) is 100% by weight. '

8. A cement composition comprising at least cement, water,
and a cement dispersant, characterized by containing the cement

dispersant set forth in claim 1 or 2.
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