DISPERSANT COMPOSITION FOR HYDRAULIC COMPOSITION

Field of the Invention
[0001]
Thepresentinventionrelatestoadispersantcomp
for a hydraulic composition, a dispersant compositi
inorganic powder, a hydraulic composition, a method
manufacturing a dispersant composition for a hydrau
composition, a method for manufacturing a hydraulic
composition, and a method for improving dispersing

performance.

Background of the Invention
[0002]

Dispersants for a hydraulic composition are chemic
admixtures,andusedfordispersingcementparticle
reducing a unit water quantity necessary for achiev
required slump and enhancing workability and the li
hydraulic composition. Examples of conventionally-
dispersants include naphthalene-based dispersants s
formaldehydenaphthalenesulfonatecondensate,polyc
acid-baseddispersantssuchasacopolymerofamon
acarboxylicacidandamonomerhavinganalkylene

and melamine-based dispersants such as a melaminesu
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acid-formaldehyde condensate.
[0003]

Compared to polycarboxylic acid-based dispersants
melamine-based dispersants, naphthalene-based dispe
are characterized in that they have smaller fluctua
exhibiting the fluidity in response to changes of m
ortemperatures,andahydrauliccompositionobtain
has a relatively low viscosity and they are easy to
manufacturing a hydraulic composition.

[0004]

JP-A61-281054describesachemicaladmixturefor
which contains a cement dispersant and a specific n
surfactant at a predetermined weight ratio.

JP-A2003-165755describesaworkability-improving
for improving workability of a cement composition,
contains a specific polyalkylene oxide derivative a
specific hydrocarbon derivative. JP-A 2003-165755
describes a cement water-reducing agent containing
workability-improving agent and a water-reducing ag

JP-A 55-023047 describes a slurry, which is compos
water and a hydraulic composition containing a
naphthalenesulfonic acid formaldehyde condensate an
nonionic surfactant having an oxyethylene chain.

JP-A 60-011255 describes a cement additive, which

composed of a formalin condensate of a metal salt o
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naphthalenesulfonate and a polyoxyethylene-based co

JP-A 48-028525 describes a method for manufacturin
concrete product, which includes molding a desired
product with concrete additionally containing an an
surfactant, and performing atmospheric pressure ste
of the molded product.

[0005]

Meanwhile, use of a surfactant as a cement chemica
admixture has also been conventionally proposed. J
50-150724 describes a cement chemical admixture, wh
contains an anionic surfactant of sulfuric ester ty
polyoxyalkylene- or polyhydric alcohol-based nonion

surfactant.

Summary of the Invention
[0006]

The present invention provides a dispersant compos
for a hydraulic composition, which provides a hydra
composition with excellent fluidity.

[0007]

Thepresentinventionrelatestoadispersantcomp
for a hydraulic composition, which contains:

(A) a polymer compound having a naphthalene ring-co
monomer unit; and

(B)oneormorecompoundsrepresentedbythefollow
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formula (B1),
wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, abenzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COOQ;
AOQO s an alkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0008]
Furthermore,thepresentinventionrelatestoahy
composition, which contains:
a hydraulic powder; water; (A) a polymer compound h

naphthalenering-containingmonomerunit;and(B)o
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compounds represented by the following general form
wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 orless, an alkenyl group having a carbon nu
or more and 22 orless, abenzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COO;
AOQOis an alkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0009]
Furthermore,thepresentinventionrelatestoame
manufacturing a dispersant composition for a hydrau
composition,whereinthedispersantcompaositioncon

a polymer compound having a naphthalene ring-contai
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monomerunit;and(B)one ormorecompoundsreprese
following general formula (B1),
whereinthemethodincludes mixing (A)and(B)sot
ratio of a total amount of (B) to the naphthalene
ring-containing monomer unitin (A) is 3% or more a

less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COOQ;
AQ s analkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0010]
Further, the present invention relates to a method

manufacturing a hydraulic compaosition, the method i
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mixingahydraulicpowder,water,(A)apolymercom
anaphthalenering-containingmonomerunit,and(B)
compounds represented by the following general form
wherein (B) is mixed so that a molar ratio of a tot

of (B)tothe naphthalenering-containingmonomeru

is 3% or more and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COOQ;
AQ s analkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0011]
Furthermore, the present invention relates to, in
preparingahydrauliccompositionbymixingahydra
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water, and (A) a polymer compound having a naphthal
ring-containing monomer unit, a method for improvin
dispersing performance of (A) for the hydraulic pow
wherein the method includes adding (B) one or more
represented by the following general formula (B1) s
molar ratio of a total amount of (B) to the naphtha
ring-containing monomer unitin (A) is 3% or more a

less,

R-X-(AO) ,-Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COOQ;
AQ s analkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.

[0012]
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Further, the present invention relates to a disper
composition for an inorganic powder, wherein the di
composition contains: (A) a polymer compound having
naphthalenering-containingmonomerunit;and(B)o
compounds represented by the following general form
whereinamolarratioofatotalamountof(B)tot
ring-containing monomer unitin (A) is 3% or more a

less,

R-X-(AO) ,-Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COOQ;
AQ s analkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.

[0013]
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Hereinafter, (A) a polymercompound having a napht
ring-containingmonomerunitisreferredtoascomp
and(B)acompoundrepresentedbythefollowinggen
(B1) is referred to as component (B).

[0014]

Accordingthepresentinvention,adispersantcomp

for a hydraulic composition is provided, so thata

composition with excellent fluidity is obtained.

Embodiments of the Invention
[0015]
[Dispersant composition for hydraulic composition]

Amechanismforexhibitingeffectsofthepresent
is unknown, but assumed as follows.

It is believed that a naphthalene ring contained i
component (A), and an alkyl group or alkenyl group,
phenyl group, or a styrenated phenyl group containe
component (B) have a molecular structure with high
hydrophobicity. Then, it is believed that the naph
ring contained in component (A) is associated with
grouporalkenylgroup,abenzylphenylgroup,ora
phenyl group contained in component (B) due to a hy
interaction, and thereby components (A) and (B) for
associate. Itisinferred thatwhenamolarratio

amountofcomponent(B)is3%ormoreand 16%orle
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to the naphthalene ring-containing monomer unitin
(A), the steric repulsive force that cannot be obta
bycomponent(A)andtheadsorbingpowertoahydra
that cannot be obtained only by component (B) are e
in a balanced manner, thereby improving the fluidit
hydraulic composition.

[0016]

<Component (A)>

Component (A) is a polymer compound having a napht
ring-containing monomer unit. Component (A) can be
a dispersant for a hydraulic composition containing
hydraulic powder such as cement or gypsum.

[0017]

Preferred examples of the component (A) include
formaldehyde naphthalenesulfonate condensates or sa
thereof. Formaldehyde naphthalenesulfonate condens
saltsthereofareacondensateofnaphthalenesulfon
formaldehyde or salts thereof. A formaldehyde
naphthalenesulfonatecondensatemaybeco-condensat
aromatic compound capable of co-condensating with a
naphthalenesulfonate, as a monomer, for example,
methylnaphthalene, ethylnaphthalene, butylnaphthale
hydroxynaphthalene,naphthalenecarboxylicacid,an
phenol,cresol,creosoteoil,tar,melamine,urea,

acidand/orderivativesthereofaslongasitdoes

11

component
ined only
ulicpowder
xhibited

y of a

halene
used as

a

Its
ates or

icacidand

edwithan

ne,
thracene,
sulfanilic

notimpair



the performance.
[0018]

Examples of formaldehyde naphthalenesulfonate
condensates or salts thereof to be usedinclude com
availableproductssuchasMighty150,DemoIN,Dem
MS, Demol SN-B, and Demol SS-L (all manufactured by
Corporation); and Cellflow 120, Lavelin FD-40, and
FM-45 (all manufactured by DKS Co., Ltd.).

[0019]

The formaldehyde naphthalenesulfonate condensate o
saltthereof has, from the viewpoint of fluidity en
ofahydrauliccomposition,aweightaveragemolecu
ofpreferably200,0000rless,morepreferably100,
further preferably 80,000 or less, further more pre
50,000 or less, and further more preferably 30,000
The formaldehyde naphthalenesulfonate condensate or
thereof has, from the viewpoint of fluidity enhance
hydraulic composition, a weight average molecular w
preferably 1,000 or more, more preferably 3,000 or
furtherpreferably4,000o0rmore,andfurthermore
5,000 or more. The formaldehyde naphthalenesulfona
condensatemaybeinanacidicstateoraneutraliz
[0020]

The molecular weight of a formaldehyde

naphthalenesulfonate condensate or a salt thereof ¢
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measured using a gel permeation chromatography unde

following conditions.

[GPC condition]

Column: G4000SWXL + G2000SWXL (Tosoh Corporation)

Eluent: 30 MM CH 3COONa/CHCN = 6/4

Flow rate: 0.7 ml/min

Detection: UV 280 nm

Sample size: 0.2 mg/mi

Standard substance: interms of sodium polystyrene

(monodispersedsodiumpolystyrenesulfonate:molecu

206, 1800, 4000, 8000, 18000, 35000, 88000, 780000)

manufactured by Nishio Kogyo Kabushiki Kaisha
Detector: UV-8020 (Tosoh Corporation)
[0021]

A method for manufacturing a formaldehyde
naphthalenesulfonate condensate or a salt thereof i
for example, a method for obtaining a condensate by
condensation reaction of a naphthalenesulfonate wit
formaldehyde. The condensate may be neutralized.
a water insoluble substance generated as a by-produ
neutralization may be removed. Specifically, in or
obtainanaphthalenesulfonate,1.2tol.4molofsu
isusedrelativeto 1 molofnaphthaleneandreacte
otherfor2to5hoursat150°Cto 165°C, sothata

productisobtained. Next,formalinisaddeddropw
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to 95°C for 3 to 6 hours to provide 0.95 to 0.99 mo

formaldehyderelativeto 1 molofthe sulfonated pr

condensationreactionisconducted at95°Ct0105°C

dropwiseaddition. Further,duetoanaqueoussolu

obtained condensate havingahighacidity,fromthe

ofpreventingmetalliccorrosionofastoragetank

water and a neutralizer are added to the obtained c

and they may be subjected to neutralizing process a

95°C. ltis preferred that the 1.0 to 1.1 molar eq

of neutralizer be added to the naphthalenesulfonate

unreacted sulfuric acid. Further, as a method for

a water insoluble product generated by neutralizati

separation by filtration is preferred. Through the

processes, an aqueous solution of a water soluble s

formaldehyde naphthalenesulfonate condensate is obt

Thisaqueoussolutioncanbeusedas-isasanaqueo

of component (A). Further, if needed, the aqueous

is dried and powdered, and a powdered salt of forma

naphthalenesulfonatecondensatecanbeobtained,an

beusedascomponent(A). Dryingand reductionto

be conducted by spray drying, drum drying, freeze-d

the like.

[0022]
Thedispersantcompositionforahydrauliccomposi

the present application contains component (A) in s
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content in an amount of preferably 30 mass% or more , more

preferably 40 mass% or more, and further preferably 50 mass%
or more; and preferably 99 mass% or less, more pref erably 97
mass%orless,furtherpreferably95mass%orless, andfurther

more preferably 80 mass% or less.

Note that regarding the dispersant composition for a
hydrauliccomposition,thesolidcontentrefersto components
other than water.

[0023]
<Component (B)>

Component (B) is a compound represented by the gen eral
formula(B1). Oneormore compoundspresentedbyt hegeneral

formula (B1) will be used.

[0024]

Risanalkylgroup,analkenylgroup,abenzylph enylgroup
or a styrenated phenyl group having a predetermined carbon
number.

[0025]

For an alky group or an alkenyl group, respectivel y, the
carbon number of R in the general formula (B1) is 1 0 ormore
to 22 or less, and from the viewpoint of the fluidi ty
improvement, preferably 10 ormore,and more prefer ably12or
more;andpreferably20orless,andmorepreferabl yl8orless.

For a benzyl phenyl group, the carbon number of R inthe
generalformula(Bl)isl3ormoreand27orless, andpreferably

15



20 or more from the viewpoint of the fluidity impro

For a styrenated phenyl group, the carbon number o

the general formula (B1) is 14 or more and 30 or le
preferably 22 or more from the viewpoint of the flu
improvement.

Inthe case of a mixture, regarding the carbon num
R in the general formula (B1), the average carbon n
withintheaboveranges. Theaverage numberofben
addedcanbederivedbyuseofacommonanalytical
example,itmaybemadebygaschromatographyafter
ormaybefromanuclearmagneticresonancespectru
[0026]

AmongRs,thealkyloralkenylgroupis,fromthe
of the fluidity improvement, preferably an aliphati
group or an aliphatic alkenyl group, more preferabl
aliphaticalkylgrouporalinearaliphaticalkenyl
further preferably alinear primary aliphatic alky!l
alinearprimaryaliphaticalkenylgroup. Theterm
usedhereinforanalkylgrouporanalkenylgroup
among carbon atoms of R, a carbon atom to be couple
a primary carbon atom.

Specific examples of the alkyl or alkenyl group am
include a decyl group, a lauryl group, a myristyl g
palmitylgroup,astearylgroup,abehenylgroup,a
group, and anoleylgroup; fromthe viewpointofth
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improvement, preferably a lauryl group, a myristyl
palmitylgroup,astearylgroup,abehenylgroup,a
group,andanoleylgroup;andmorepreferablyala
a myristyl group, a palmityl group, a stearyl group
oleyl group.

[0027]

Further,asRinthegeneralformula(B1),abenzy
group or a styrenated phenyl group is used. A benz
groupisaphenylgroupsubstitutedbyoneormore
Astyrenated phenylgroupisaphenylgrouphaving
styrene attached thereto. Styrene may be attached
ofthe aand [ positions to a phenyl group.

As a benzyl phenyl group for R, exemplified isa g
selected from a monobenzyl phenyl group, a dibenzyl
group, and a tribenzyl phenyl group. A benzyl phen
for R is preferably a tribenzyl phenyl group.

AsastyrenatedphenylgroupforR,exemplifiedis
selected from a monostyrenated phenyl group, a dist
phenyl group and a tristyrenated phenyl group. As
phenylgroupforRispreferablyadistyrenated phe
[0028]

Fromaneconomicviewpoint,Rispreferablyanalk
or a styrenated phenyl group.

From the viewpoint of the easy solubility in water

preferably an alkenyl group, a benzyl phenyl group
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styrenated phenyl group.

From the viewpoint of the low foaming property, R

preferablyabenzylphenylgrouporastyrenatedph
[0029]

Inthe generalformula (B1), XisO or COO, prefer

In the general formula (B1), AO is an alkyleneoxy
having a carbon number of 2 or more and 4 or less,
an alkyleneoxy group having a carbon number of 2 or
3orless. AOpreferablyincludesanalkyleneoxyg
2 carbon atoms.

Inthegeneralformula(B1),nrepresentsanavera
of AO moles added and is 1 or more and 200 or less
viewpoint of the cement dispersibility. From the v
of the fluidity improvement, nis preferably 9 orm
preferably 10 ormore, further preferably 20 ormor
morepreferably30ormore,furthermorepreferably
andfurthermorepreferably50ormore;andfromth
of a higher likelihood of interaction with componen
from an economic viewpoint, preferably 150 or less,
preferably 100 or less.

In the general formula (B1), Y is a hydrogen atom
alkylgroup havingacarbonnumberof 1 ormoreand
preferably a hydrogen atom. Examples of the alkyl
include amethyl group, an ethylgroup, an n-propyl
isopropyl group and an n-butyl group.
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[0030]

Inthe case thattwo or more compounds represented
generalformula (B1) are contained as component (B)
calculated by obtaining a productofamolarfracti
compound in component (B) and a number of AO moles
thatcompound,andsummingupproductsforalloft
[0031]

The proportion of compounds wherein R in the gener
formula(B1) has 18 ormore carbonatomsis prefera
in component (B) from the viewpoint of the fluidity
improvement.

The proportion of compounds wherein R in the gener
formula(B1) has 18 or more carbon atomsincompone
fromtheviewpointofthefluidityimprovement, pre
mass% or more, more preferably 70 mass% or more, an
preferably 90 mass% or more.

The proportion of compounds wherein R in the gener
formula(B1) has 18 or more carbon atomsincompone
be 100 mass% from the viewpoint of the fluidity imp
[0032]

Thedispersantcompositionforahydrauliccomposi
the present invention contains the component (B) in
content in an amount of preferably 1 mass% or more,
preferably 3mass% or more, and further preferably

more;andpreferably95mass%orless,moreprefera
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or less, and further preferably 50 mass% or less.
[0033]

From the viewpoint of obtaining a hydraulic compos
with excellent fluidity, the dispersant composition
hydraulic composition of the present invention has
ratio of the totalamount of component (B) tothen
ring-containingmonomerunitinthecomponent(A)o
and 16% or less. Fromthe same viewpoint, the mola
preferably4%ormore,morepreferably5%ormore,
preferably 6% or more; and preferably less than 16%
preferablyl5%orless,furtherpreferablyl4%orl
more preferably 13% or less, and further more prefe
or less. This molar ratio is calculated based on t
amountofthe naphthalenering-containingmonomeru
component (A) and the total amount of the component

Specifically, it is calculated by the following equ

Molarratio(%)=[[totalamount(mol)ofcomponent
amount (mol) of naphthalene ring-containing monomer

component (A)]] x 100

Further, in the case that two or more components (
components (B) are used, total values of their mole
for calculation.

[0034]
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In the case that the component (A) is a formaldehy
naphthalenesulfonate condensate or a salt thereof,
naphthalene ring-containing monomer unit is a monom
formed by dehydration-condensation reaction of a
naphthalenesulfonateorasaltthereofwithformald
the case that the component (A) is a sodium salt of
formaldehyde naphthalenesulfonate condensate, the t
amount (mol) of naphthalene ring-containing monomer
the compoundis calculated by the following equatio
equation,asodiumsaltofaformaldehydenaphthale

condensate is expressed as NSF.

Totalamount(mol)ofnaphthalenering-containing
units in NSF = [total amount of mass of naphthalene
ring-containing monomer units in NSF]/[molecular we
naphthalene ring-containing monomer unit in NSF]
[0035]

In the case that the component (A) is a condensate
naphthalenesulfonate or a saltthereof and formalde
total amount of mass of naphthalene ring-containing
units in the component (A) is a total mass of the ¢

Further,inthecasethatthecomponent(A)isac
ofanaphthalenesulfonate orasaltthereof,formal
othermonomerfree ofanaphthalenering, the total

mass of naphthalene ring-containing monomer units i
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component (A) is a mass obtained by subtracting mas
monomer units derived from the naphthalene ring-fre
monomerandformaldehydefromthetotalmassofthe

The mass of monomer units derived from the naphtha
ring-free other monomers may be calculated from a f
atthetimeofsynthesis,ormaybecalculatedbyu
analytical device such as a nuclear magnetic resona
spectroscope, which can determine a copolymerizatio
ratio.

[0036]

Further, in the case that the component (A)isa s
salt of a formaldehyde naphthalenesulfonate condens
molecular weight of the naphthalene ring-containing
unit in the component (A) is determined as a numera
obtained by subtracting water (18.0) or a by-produc
condensation reaction from the sum of the molecular
(230.2) of sodium naphthalenesulfonate and the mole
weight (30.0) of formaldehyde, that is 242.2.

Further, the molecularweightofthe component(B)
determined from the total sum of atomic weights for
molecule,ormaybecalculatedbyuseofsoftware,
ChemBioDraw (manufactured by PerkinElmer).
[0037]

Inthedispersantcompositionforahydrauliccomp

of the presentinvention, in the case that, for exa
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component (A) is a sodium salt of a formaldehyde
naphthalenesulfonate condensate and the component (
ammonium salt of a polyoxyethylene alkylether sulfa
molar ratio of the total amount of the component (B
naphthalenering-containingmonomerunitinthecom

can be determined by: separating the component (A)

component (B) by a common method such as a reprecip

methodoraliquidseparationmethod;andmeasuring
for calculation.

Further, the structures of the components (A) and
thedispersantcompositionforahydrauliccomposit
analyzed by: separating the component (A) from the
(B) by acommon method such as a reprecipitation me
liquid separation method; and analyzing by use of a
analytical apparatus such as a nuclear magnetic res
spectroscope or a liquid chromatograph.

[0038]

Forthedispersantcompositionforahydrauliccom
of the presentinvention, itis essentially preferr
ratiobetweenthenaphthalenering-containingmonom
thecomponent(A)andthecomponent(B)bedetermin
ratiotherebetween, butitmay be determined by def
example, a mass ratio as described below.

From the viewpoint of the fluidity improvement, th

dispersant composition for a hydraulic composition
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presentinventionhasamassratio betweenthe comp
and(B), (A)/(B), of preferably0.150ormore, more
0.7ormore,andfurtherpreferably0.9ormore;an

17 or less, more preferably 8.0 or less, further pr
6.0orless, furthermore preferably 4.0 orless, a
more preferably 2.0 or less.

[0039]

<Other components>

Thedispersantcompositionforahydrauliccomposi
the presentinvention may further contain (C) anan
agent (hereinafter, referred to as component (C)).
[0040]

As the component (C), exemplified are one or more
antifoamingagentsselectedfromasilicone-baseda
agent, a fatty acid ester-based antifoaming agent,
ether-based antifoaming agent, a polyalkylene oxide
antifoaming agent, an alkyl phosphoric ester-based
antifoaming agent and an acetylene glycol-based ant
agent.

Asthecomponent(C),preferredisoneormoreant
agent selected from a silicone-based antifoaming ag
fatty acid ester-based antifoaming agent and an eth
antifoaming agent.

The silicone-based antifoaming agent is preferably

dimethyl polysiloxane.
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Thefattyacidester-basedantifoamingagentispr
a water-insoluble polyalkylene glycol fatty acid es

The ether-based antifoaming agent is preferably
polyalkylene glycol alkyl ether.

The polyalkylene oxide-based antifoaming agent is
preferably a block copolymer of ethylene oxide and
oxide.

The alkyl phosphoric ester-based antifoaming agent
preferably tributyl phosphate, isotributyl phosphat
sodium octyl phosphate.

The acetylene glycol-based antifoaming agent is
preferably 2,4,7,9-tetramethyl-5-decyne-4,7-diol or
alkyleneoxide adduct thereof.

[0041]

Asthecomponent(C),afattyacidester-basedant
agentis preferred from the viewpoint of preventing
reduction.

[0042]

The silicone-based antifoaming agentis preferably
emulsionformcompatiblewithwater. Examplesoft
form compatible with water include commercial produ
as KM-70, KM-73A (both available from Sin-Etsu Chem
Ltd.), TSAseries(MomentivePerformanceMaterials
FS anti-foam series (Dow Corning Toray Co., Ltd.),

Anti-foam E-20 (Kao Corporation).
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[0043]

Examples ofthe fatty acid ester-based antifoaming
includecommercialproductsofpolyalkyleneglycol
ester such as Rheodol TW-L120 (Kao Corporation), Ni
Foamlex (both from Nicca Chemical Co., Ltd.).

[0044]

Examples of the ether-based antifoaming agent incl
commercial products of polyalkylene glycol alkyl et
asDefoamerNo.1,DefoamerNo.5,DefoamerNo.8(
fromKaoCorporation),SNdefoamerl5-P,andFoamas
available from San Nopco Limited).

[0045]

Examples of the polyalkylene oxide-based antifoami
agent include commercial product of a polyethyleneo
polypropylene oxideblockcopolymersuchasablock
ofethyleneoxideandpropyleneoxide,forexamplePL
products (BASF).

[0046]

As a commercial product of the acetylene glycol-ba
antifoaming agent, exemplified are SURFYNOL(TM) 400
(Air Products and Chemicals, Inc.) and others.

[0047]

Thedispersantcompositionforahydrauliccomposi

the present invention contains the component (C) in

contentin an amount of preferably 0.001 mass% orm
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preferably0.01mass%ormore,andfurtherpreferab

or more; and preferably 10 mass% or less, more pref
mass% or less and further preferably 1 mass% or les
[0048]

From the viewpoint of the foaming prevention and f
breaking, the dispersant composition for a hydrauli
compositionofthe presentinventionhasamassrat
thecomponents(B)and (C), (C)/(B), of preferably
more, more preferably0.00005ormore, andfurther
0.0001 or more; and preferably 0.5 or less, more pr
0.1 or less, and further preferably 0.05 or less.

[0049]

In general, when a compound having good foaming pr
is added to a hydraulic composition such as concret
entrainsfoamintothe compositionandsometimesim
fluiditylikeanAEwaterreducingagentdescribed
Meanwhile,anantifoamingagentcangenerallybreak
intoahydrauliccompositionsuchasconcrete,sot
a void in a hardened product of the hydraulic compo
thereby preventing reduction of strength. Therefor
consideredthatacombineduseofacompoundwithg
property like the compound (B) and an antifoaming a
preferredfromtheviewpointofpreventingstrength
butnotpreferredfromtheviewpointofimprovingt

However, in the present invention, even when an ant
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agent is used, the hardening strength can be improv
thefluidityofahydrauliccompositioniskept,an
an effect different from the improvement of fluidit
by foam can be obtained.
[0050]
Thedispersantcompositionforahydrauliccomposi
the present invention may contain a component such
conventional cement dispersant, a water-soluble pol
compound, anairentrainingagent,acementwetting
expansive material, a waterproofing agent, aretard
accelerating agent, a viscous agent, a coagulant, a
shrinkage reducing agent, a strength enhancement ag
hardening accelerator, and an antiseptic agent (exc
those corresponding to the components (A) to (C)).
[0051]
Thedispersantcompositionforahydrauliccomposi
the presentinventionmay beintheformofeither
andasolid. Inthe casethatthe dispersantcompo
ahydrauliccompositionofthepresentinventionis
of a liquid, it preferably contains water.
[0052]
When the dispersant composition for a hydraulic
compositionis in the form of a liquid containing w
contentofthewaterinthecompositionis,fromth

of workability at the time of preparing the hydraul

28

ed while
dtherefore

y caused

tionof
asa
ymer
agent,an
er,aset
drying
ent, a

luding

tionof
ofaliquid
sitionfor

intheform

ater, the
eviewpoint

ic



composition, preferably 10 mass% or more, more pref
mass% or more, and further preferably 50 mass% or m
fromtheviewpointofthefluidityofahydraulicc

preferably 90 mass% or less, and more preferably 70
less.

[0053]

When the dispersant composition for a hydraulic
composition is in the form of a liquid containing w
content of component (A) in the composition is, fro
viewpoint of improving the fluidity of the hydrauli
composition, preferably 13mass%,ormore, morepre
mass%ormore,andfurtherpreferably17mass%;and
84mass%orless,morepreferably79mass%orless,
preferably 74 mass% or less.

[0054]

When the dispersant composition for a hydraulic
compositionis in the form of a liquid containing w
content of the component (B) in the composition is,
viewpoint of improving the fluidity of the hydrauli
composition, preferably 6 mass% or more, more prefe
mass% or more, and further preferably 16 mass% or m
preferably 77mass%orless, morepreferably75mas
and further preferably 73 mass% or less.

[0055]

When the dispersant composition for a hydraulic
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compositionis in the form of a liquid containing w
totalcontentofthecomponents(A)and(B)inthe
is, from the viewpoint of improving the fluidity of
hydraulic composition, preferably 10 mass% or more,
preferably 30 mass% or more; and preferably 90 mass
morepreferably70mass%less,andfurtherpreferab
or less.
[0056]
[Dispersant composition for an inorganic powder]
Specificexamplesandpreferredembodimentsofcom
(A)and (B)usedinadispersantcompositionforan
powderofthepresentinventionarethesameastho
forthedispersantcompositionforahydrauliccomp
the present invention.
Further, in the dispersant composition for an inor
powderofthepresentinvention,amolarratioofa
of the component (B) to the naphthalene ring-contai
monomerunitinthecomponent(A)is3%ormoreand
Preferredrange ofthismolarratioisthe sameas
dispersant composition for a hydraulic composition
present invention.
Thedispersantcompositionforaninorganic powder
present invention may contain the component (C). S
examples and preferred embodiments of component (C)

same as those mentioned for the dispersant composit
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hydraulic composition of the present invention.
[0057]

The inorganic powder is not particularly limited,
examples thereof are listed below. Those used for
powdersamonginorganicpowdersarethedispersant
for a hydraulic composition of the present inventio
(1) hydraulic powders such as cement and gypsum
(2)powdershavingapozzolanicactionsuchasfly
fume, volcanic ash, and silicate clay
(3) potential hydraulic powders such as coal ash,
blast-furnace slag and diatomaceous earth
(4) silicates such as kaolin, aluminum silicate, cl
mica, calcium silicate, sericite, and bentonite
(5)carbonatessuchascalciumcarbonate,magnesium
barium carbonate, and basic lead carbonate

(6) sulfates such as calcium sulfate and barium sul

(7) chromates such as strontium chromate and pigmen

(8)molybdatessuchaszincmolybdate,calcium-zinc
and magnesium molybdate

(9) metallicoxidessuchasalumina,antimonyoxide
oxide, cobalt oxide, triiron tetraoxide, diiron tri
trileadtetroxide,leadmonoxide,chromeoxidegree
trioxide, and yttrium oxide
(10)metallichydroxidessuchasaluminumhydroxide

hydroxide,calciumhydroxide,ironhydroxide,andm
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acid

(11) metallic carbides such as silicon carbide, tun
carbide, boron carbide and titanium carbide

(12) other inorganic powders not classified in the
to (11), such as aluminum nitride, silicon nitride,
nitride,zirconia,bariumtitanate,satinwhite,ca
graphite, chromeyellow, mercury sulfide, ultramari
blue, titanium yellow, chrome vermilion, lithopone,
acetoarsenite, nickel, silver, palladium,andlead
titanate

[0058]

Thedispersantcompositionforaninorganic powder
presentinventionmay be usedforaninorganic powd
The inorganic powder slurry is a slurry, which cont
inorganic powder, water, component (A) and componen
wherein a molar ratio of a total amount of the comp
toanaphthalenering-containingmonomerunitinth
(A)is 3% ormore and 16% or less. Whentheinorga
isahydraulic powder, aslurryis ahydrauliccomp
the present invention.

Specific examples and preferred embodiments of the
components (A) and (B) used for the inorganic powde
of the presentinvention are the same as those ment
thedispersantcompositionforahydrauliccomposit

present invention. Further, in the inorganic powde
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of the present invention, a molar ratio of a total

the component (B) to a naphthalene ring-containing
unit in the component (A) is 3% or more and 16% or
Preferred range of this molar ratio is the same as
thedispersantcompositionforahydrauliccomposit
present invention.

[0059]

As the inorganic powder slurry, exemplifiedisa s
using, forexample, blastfurnace slagasaninorga
(hereinafter,referredtoasblastfurnaceslagslu
blastfurnace slag slurry preferably containsthe d
composition for an inorganic powder of the present
in solid content in an amount of from 0.01 parts by
5.0partsbymassrelativeto100partsbymassof
slag. The blast furnace slag slurry contains water
amountofpreferably40partsbymassormore,more
45 parts by mass or more; and preferably 250 parts
andmore preferably 230 partsbymassorless,rela
parts by mass of blast furnace slag. Further, the
furnace slag slurry preferably contains component (
blast furnace slag slurry has a mass ratio of compo
and (C), (C)/(B), of preferably 0.00001 or more, mo
preferably 0.00005 or more, and further preferably
more;andpreferably0.50rless,morepreferably0

and further preferably 0.05 or less.
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[0060]
[Hydraulic composition]

The present invention provides a hydraulic composi
which contains a hydraulic powder, water, component
one or more components (B), wherein a molar ratio o
amountofthecomponents(B)toanaphthalenering-
monomerunitinthecomponent(A)is3%ormoreand
[0061]

The hydraulic powder used for the hydraulic compos
ofthe presentinventionisapowderhaving aprope
enables the powder to be hardened by hydration, and
thereof include cement and gypsum. The hydraulic p
preferably cement such as ordinary portland cement,
cement, moderate heat cement, early strength cement
earlystrengthcement,andsulfateresistingcement
it may be blast furnace slag cement, fly ash cement
fume cement or the like, which contains, in additio
above-mentioned cement, a powder having a pozzolani
and/orpotentialhydraulicitysuchasblastfurnace
ash and silica fume, or stone powder (calcium carbo
powder).

[0062]

The hydraulic composition of the presentinvention

water/hydraulicpowderratio(masspercentage(mass

and hydraulicpowderinaslurry, usually abbreviat
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butwhenthepowderiscement,abbreviatedaswW/C)

15 mass% or more, and more preferably 20 mass% or m
preferably 50 mass% or less, and more preferably 45
less, in terms of exhibiting the fluidity even with

amount of water mixed.

[0063]

Specific examples and preferred embodiments of the
components (A) and (B) used in the hydraulic compos
the presentinvention are the same asthose mention
dispersant composition for a hydraulic composition
present invention.

Further, in the hydraulic composition of the prese
invention, a molar ratio of a total amount of the ¢
(B) to a naphthalene ring-containing monomer unit i
component (A)is 3% or more and 16% orless. Prefe
of this molar ratio is the same as that for the dis
composition for a hydraulic composition of the pres
invention.

[0064]

The hydraulic composition of the present invention
containsthecomponent(A)inanamountofpreferab
by mass or more, more preferably 0.05 parts by mass
further preferably 0.1 parts by mass or more, furth
preferably 0.15 parts by mass or more, and further

preferably 0.22 parts by mass or more; and preferab
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by mass or less, more preferably 1.5 parts by mass
further preferably 1.0 part by mass or less, furthe
preferably0.50partsbymassorless,furthermore
0.40parts by mass, and further more preferably 0.3
mass or less, relative to 100 parts by mass of the
powder.

[0065]

The hydraulic composition of the present invention
contains the component (B) in an amount of preferab
parts by mass or more, more preferably 0.005 parts
more, further preferably 0.01 parts by mass or more
more preferably 0.04 parts by mass or more, further
preferably 0.10 parts by mass or more, and further
preferably0.20partsbymassormore;andpreferab
by mass or less, more preferably 1.5 parts by mass
further preferably 1.0 part by mass or less, furthe
preferably0.40partsbymassorless,furthermore
0.35 parts by mass or less, and further more prefer
parts by mass or less, relative to 100 parts by mas
hydraulic powder.

[0066]

The hydraulic composition of the present invention
contains the components (A) and (B) in total in an
preferably 0.01 parts by mass or more, more prefera

parts by mass or more, further preferably 0.1 parts
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ormore,andfurthermorepreferably0.2partsbym

and preferably 4 parts by mass or less, more prefer
parts by mass or less, further preferably 2.0 parts
orless,andfurthermorepreferably0.9partsbym
relative to 100 parts by mass of the hydraulic powd
[0067]

The hydraulic composition of the present invention
contain an antifoaming agent as the component (C).
examplesandpreferredembodiments ofthe antifoami
same as those described for the dispersant composit
hydraulic composition of the present invention. Wh
component(C)isused,thehydrauliccompositionof
inventioncontainsthecomponent(C)inanamounto
0.00005 parts by mass or more, more preferably 0.00
by mass or more, and further preferably 0.0005 part
or more; and preferably 0.1 parts by mass or less,
preferably0.075partsbymassorless,andfurther
0.05 parts by mass or less, relative to 100 parts b
the hydraulic powder.

[0068]

From the viewpoint of the foaming prevention and f
breaking, the hydraulic composition of the present
hasamassratio betweenthe components (B) and (C)
ofpreferably0.00001ormore,morepreferably0.00

and further preferably 0.0001 or more; and preferab
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less,morepreferably0.1orless,andfurtherpref
or less.

[0069]

The hydraulic composition of the present invention

preferably contains an aggregate. Examples ofthe
include aggregates selected from fine aggregates an
aggregates. Asthefineaggregate,thosedefinedi
of JIS A0203-2014 are exemplified. Examples of the
aggregate include river sand, land sand, pit sand,
limesand,silicasandandcrushedsandthereof,bl
slag fine aggregate, ferronickel slag fine aggregat
light-weight fine aggregate (artificial and natural
recycled fine aggregate. Further, as the coarse ag
those defined in No. 2312 of JIS A0203-2014 are exe
Examples of the coarse aggregate include river grav
gravel, pit gravel, sea gravel, lime gravel, crushe
thereof,blastfurnaceslagcoarseaggregate,ferro
coarse aggregate, light-weight coarse aggregate (ar
andnatural),andrecycledcoarseaggregate. Diffe
offine aggregate and coarse aggregate may be mixed
or a single type thereof may be used.
[0070]

In the case that the hydraulic composition is conc
the bulk volume pertaining to the amount of coarse

to be used is preferably 50% or more, more preferab
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more, andfurther preferably 60% ormore; and prefe rably 100%

or less, more preferably 90% or less, and further p referably
80% orless, fromthe viewpoint of exhibitingthe s trength of
the hydraulic composition, reducing the amount of t he

hydraulic powderto be used suchascement,andimp rovingthe
filling property intoforms andthelike. The bulk volumeis
a ratio of volume (including voids) of coarse aggre gateinl

' of concrete.

Further, in the case that the hydraulic compositio nis
concrete,theamountoffineaggregatetobeusedi spreferably
500kg/m 3ormore,morepreferably600kg/m 3ormore andfurther
preferably 700 kg/m 3: and preferably 1000 kg/m 3orless, and
more preferably900kg/m 3 fromtheviewpointofimprovingthe

filling property into forms and the like.

Inthe casethatthe hydrauliccompositionis mort ar,the
amount of fine aggregate to be used is preferably 8 00 kg/m 3
or more, more preferably 900 kg/m % or more, and further
preferably 1000 kg/m % or more; and preferably 2000 kg/m or
less, more preferably 1800 kg/m 3 or less, and further
preferably 1700 kg/m 3 or less.

[0071]

As the hydraulic composition, concrete and the lik e are
exemplified. Especially,concreteusingcementis preferred.
The hydraulic composition of the presentinvention is useful
in any field for self-leveling, refractories, plast er,
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light-weight or heavy-weight concrete, AE, repairin
prepacking, tremies, foundation improvement, grout
weather.
[0072]
The hydraulic composition of the present invention
furthercontainothercomponent. Examplesthereof
AE agent, a retarder, a foaming agent, a viscous ag
blowingagent,awaterproofingagent,andafluidiz
[0073]
[Method for manufacturing a dispersant composition
hydraulic composition]
Thepresentinventionprovidesamethodformanufa
a dispersant composition for a hydraulic compositio
containingcomponents(A)and(B),whereinthemeth
mixing component (A) and one or more components (B)
a molar ratio of a total amount of the component (B
naphthalenering-containingmonomerunitinthecom
is 3% or more and 16% or less.

[0074]

Specific examples and preferred embodiments of the

components (A) and (B) used for the method of the p
invention for manufacturing a dispersant compositio
hydrauliccompositionarethe same asthose describ
dispersant composition for a hydraulic composition

present invention. Further, a dispersant compositi
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hydrauliccompositioncontainingcomponents(A), (B
may be manufactured by mixing the component (A), th
more components(B)andthecomponent(C). Specifi
and preferred embodiments of the component (C) are
as those described for the dispersant composition f
hydraulic composition of the present invention.

Further, the matters described for the dispersant
composition for a hydraulic composition of the pres
invention are appropriately applicable to the metho
manufacturing a dispersant composition for a hydrau
composition of the present invention.

Further, in the method for manufacturing a dispers
composition for a hydraulic composition of the pres
invention,thecomponents(A)and(B)aremixedso
ratioofatotalamountofthecomponent(B)tothe
ring-containingmonomerunitinthecomponent(A)i
and 16% or less. Preferred range of this molar rat
same as that for the dispersant composition for a h
composition of the present invention.

[0075]

The method of the present invention for manufactur
dispersantcompositionforahydrauliccomposition
as a method for manufacturing a dispersant composit
hydraulic composition of the present invention.

[0076]
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As the method of the presentinvention for manufac
a dispersant composition for a hydraulic compositio
exemplified is a method for manufacturing a dispers
composition for a hydraulic composition, which cont
component(A), one or more components (B) and water
case, mixing withthe components (A) and (B) andwa
conducted by any method as long as the performance
reduced. Usable are, for example, a method of mixi
agqueoussolutionofthecomponent(A)heatedtoaf
or higher of the component (B) with the component (
stirrer,andamethodofdissolvingthecomponents
inwater, respectively,and mixinganaqueous solut
component (A) with an aqueous solution of the compo
[0077]
[Method for manufacturing a hydraulic composition]
Thepresentinventionprovidesamethodformanufa
a hydraulic composition, which includes mixing a hy
powder, water, component (A) and one or more compon
wherein the components (B) is mixed so that a molar
a total amount of the components (B) to a naphthale
ring-containingmonomerunitinthecomponent(A)i
and 16% or less.

[0078]

Specific examples and preferred embodiments of the

components (A) and (B) used for the method for manu
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a hydraulic composition of the present invention ar
respectively, the same as those described for the d
composition for a hydraulic composition of the pres
invention.

Also, specificexamples and preferred embodiment f
hydraulic powder used for the method for manufactur
hydraulic composition of the present invention are
asthosedescribedforthehydrauliccompositionof
invention.

Further, a dispersant composition for a hydraulic
composition of the present invention containing a h
powder,water,component(A),component(B)andcom
canbemanufacturedbymixingthehydraulicpowder,
component(A),theoneormorecomponents(B)andt
(C). Specific examples and preferred embodiments o
component(C)arethesameasthosedescribedfort
composition for a hydraulic composition of the pres
invention.

Also,themattersdescribedforthedispersantcom
for a hydraulic composition of the presentinventio
hydraulic composition are appropriately applicable
method for manufacturing a hydraulic composition of
present invention.

Further, in the method for manufacturing a hydraul

composition of the present invention, the component

43

e,
ispersant

ent

orthe
ing a
the same

thepresent

ydraulic
ponent(C)
water,the
hecomponent
f the
hedispersant

ent

position
n and the
to the

the

(B) is



mixed sothatamolarratio ofatotalamountofth

(B) to a naphthalene ring-containing monomer unit i
component (A)is 3% or more and 16% orless. Prefe
of this molar ratio is the same as that for the dis
composition for a hydraulic composition of the pres
invention.

[0079]

In the method for manufacturing a hydraulic compos
of the present invention, the component (A) is mixe
amountofpreferably0.01partsbymassormore,mo
0.05 parts by mass or more, further preferably 0.1
mass or more, further more preferably 0.15 parts by
more, and further more preferably 0.22 parts by mas
and preferably 2 parts by mass or less, more prefer
parts by mass or less, further preferably 1 part by
less, further more preferably 0.50 parts by mass or
furthermorepreferably0.40partsbymassorless,
more preferably 0.30 parts by mass or less, relativ
parts by mass of the hydraulic powder.

[0080]

In the method for manufacturing a hydraulic compos
of the present invention, the component (B) is mixe
amount of preferably 0.001 parts by mass or more, m
preferably0.005partsbymassormore,furtherpre

parts by mass or more, further more preferably 0.04
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mass or more, further more preferably 0.10 parts by
more, further more preferably 0.04 parts by mass or
furthermorepreferably0.10partsbymassormore,
more preferably 0.20 parts by mass or more; and pre
parts by mass or less, more preferably 1.5 parts by
less, further preferably 1 partby massorless, fu
preferably0.40partsbymassorless,furthermore
0.35 parts by mass or less, and further more prefer
parts by mass or less, relative to 100 parts by mas
hydraulic powder.

[0081]

In the method for manufacturing a hydraulic compos
ofthe presentinvention,thecomponents(A)and(B
intotalinanamountofpreferably0.01partsbym
morepreferably0.05partsbymassormore,further
0.1partsbymassormore,andfurthermoreprefera
by mass or more; and preferably 4 parts by mass or
preferably3partsbymassorless,furtherprefera
bymassorless,andfurthermore preferably0.9pa
orless,relativeto100partsbymassofthehydra
[0082]

In the method for manufacturing a hydraulic compos
ofthepresentinvention,anantifoamingagentast
(C) may further be mixed. Specific examples and pr

embodiments of the antifoaming agent are the same a
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described for the dispersant composition for a hydr
compositionofthe presentinvention. Whenthecom
isusedinthemethodformanufacturingahydraulic

of the present invention, the component (C) is mixe
amount of preferably 0.00005 parts by mass or more,
preferably 0.00025 parts by mass or more, and furth
preferably 0.0005 parts by mass or more; and prefer
parts by mass or less, more preferably 0.075 parts
less, and further preferably 0.05 parts by mass or
relative to 100 parts by mass of the hydraulic powd
[0083]

In the method for manufacturing a hydraulic compos
ofthepresentinvention,fromtheviewpointofsmo
the components (A) and (B) with a hydraulic powder
cement,itispreferredthatthecomponents(A)and
withwaterinadvance,andthenmixedwiththehydr
Thedispersantcompositionforahydrauliccomposit
present invention, which contains water, can be use
[0084]

Further, in the method for manufacturing a hydraul
composition of the present invention, a method for
hydraulic powder such as cement with the dispersant
composition for a hydraulic composition of the pres
invention is preferred. The dispersant composition

hydraulic composition of the present invention may
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formofpowderorliquid. Forthedispersantcompo

a hydraulic composition of the present invention, i
preferred that the components (A) and (B), and furt
component(C)beaddedinabove-describedamountsr
thehydraulicpowder. Specifically,intermsofth
ofsolidcontentsofthedispersantcompositionfor
composition of the present invention, they are mixe
amount of preferably 0.001 parts by mass or more, m
preferably0.005partsbymassormore,furtherpre

parts by mass ormore, and further more preferably

by mass or more; and preferably 4 parts by mass or
preferably3partsbymassorless,furtherprefera
bymassorless,andfurthermorepreferably 0.9 pa
orless,relativeto100partsbymassofthehydra

[0085]

The hydraulic powder, water, the component (A) and
component (B) are mixed by a mixer such as a mortar
abiaxialpugmill. Inaddition, the mixingisper
preferably 1 minute or more, and more preferably 2
more; and preferably 5 minutes or less and more pre
minutesorless. Inpreparingthe hydrauliccompos
materialsoragents,andtheamountsthereofexplai
hydraulic composition are applicable.

[0086]

Thepresentinventionprovidesamethodformanufa
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a hardened product, which has:

preparing a hydraulic composition by mixing a hydr
powder, water, component (A) and one or more compon
wherein the component (B) is mixed so that a molar
a total amount of the component (B) to a naphthalen
ring-containingmonomerunitinthecomponent(A)i
and 16% or less;

fillingthepreparedhydrauliccompositionintoa
curing and hardening; and

removingthehardenedhydrauliccompositionfromt
The matters described for the dispersant compositio
hydrauliccomposition, the hydrauliccomposition, t
for manufacturing a dispersant composition for a hy
composition, and the method for manufacturing a hyd
composition of the present invention are applicable
method for manufacturing a hardened product.
[0087]

Examples of the hardened product of the hydraulic
compositionusingaform,whichisaconcreteprodu
productsforcivilengineeringsuchasvariousbloc
forrevetment,boxculvertproducts,segmentproduc
tunnelconstruction,andgirderproductsforbridge
products for architecture such as curtain wall prod
buildingcomponentproductsusedforpillars,beams

plates.
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[0088]
[Method for improving dispersing performance]

The presentinvention provides, in preparing a hyd
compositionbymixingahydraulicpowder, waterand
(A), a method for improving dispersing performance
component (A) for the hydraulic powder, wherein the
includesaddingoneormorecomponents(B)sothat
of a total amount of the components (B) to a naphth
ring-containingmonomerunitinthecomponent(A)i
and 16% or less. The component (A) is known as ad
for a hydraulic composition, and its dispersing per
improves the fluidity of a hydraulic composition.
components(B)isusedincombinationattheabove
and this improves the fluidity of the hydraulic com
comparedtoacasewherethecomponent(A)isused
is,additionofthecomponents(B)atthemolarrat
the dispersing performance of the component (A) for
hydraulic powder.

[0089]

Specific examples and preferred embodiments of the

components (A) and (B) used in the method for impro
dispersing performance of the presentinvention are
as those described for the dispersant composition f

hydraulic composition of the present invention.

Further, specific examples and preferred embodimen
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the hydraulic powder used in the method for improvi
dispersing performance of the presentinvention are
asthosedescribedforthehydrauliccompositionof
invention.

Further, the matters described for the dispersant
composition for a hydraulic composition, the hydrau
composition, the method for manufacturing a dispers
composition for a hydraulic composition, and the me
manufacturingahydrauliccompositionofthepresen
are appropriately applicable to the method for impr
dispersing performance of the present invention.

Further, in the method for improving dispersing
performance of the present invention, the component
addedsothatamolarratio ofatotalamountofth
(B) to a naphthalene ring-containing monomer unit i
component (A)is 3% or more and 16% orless. Prefe
of this molar ratio is the same as that for the dis
composition for a hydraulic composition of the pres
invention.

[0090]
<Embodiments of the present invention>

Hereinafter, embodiments of the present invention
exemplified. The matters described for a dispersan
composition for a hydraulic composition, a hydrauli

composition, a method for manufacturing a dispersan

50

ng
the same

thepresent

lic

ant

thod for
tinvention

oving

(B) is
ecomponent
n the
rredrange
persant

ent

are



composition for a hydraulic composition, a method f
manufacturing a hydraulic composition, and a method
improving dispersing performance according to the p
inventionareappropriatelyappliedtotheseembodi
the following embodiments, (A) a polymer compound h
naphthalenering-containingmonomerunitiscompone
acompoundrepresentedbythegeneralformula(B1)
(B); and (C) an antifoaming agent is component (C).
[0091]
<1>

A dispersant composition for a hydraulic compositi
containing:
(A) a polymer compound having a naphthalene ring-co
monomer unit; and
(B)oneormorecompoundsrepresentedbythefollow
formula (B1),

wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) ,-Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0

and 22 or less, an alkenyl group having a carbon nu
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or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COOQ;
AQ s analkyleneoxy group having a carbon number

more and 4 or less;

n represents an average number of AO moles added a

1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0092]
<2>
The dispersant composition for a hydraulic composi
described in the above <1>, wherein the component (
formaldehyde naphthalenesulfonate condensate or a s
thereof.
[0093]
<3>
The dispersant composition for a hydraulic composi
described in the above <2>, wherein the component (
weightaveragemolecularweightofpreferably200,
more preferably100,0000rless, furtherpreferably
less,furthermorepreferably50,0000rless,andf
preferably 30,000 or less.

[0094]
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<4>

The dispersant composition for a hydraulic composi
described in the above <2> or <3>, wherein the comp
has a weight average molecular weight of preferably
more, more preferably 3,0000rmore, furtherprefer
or more, and further more preferably 5,000 or more.
[0095]
<5>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <4>, where
component (A)iscontained, insolid content,inan
preferably30mass%ormore, more preferably40mas
andfurtherpreferablys5Omass%ormore;andprefer
or less, more preferably 97 mass% or less, and furt
preferably 95 mass% or less.
[0096]
<6>

The dispersant composition for a hydraulic composi
describedinany one ofthe above <1>to<5>,where
general formula (B1) of the component (B) is: an al
havingacarbonnumberoflOormore,andpreferabl
and 22 orless, preferably 20 orless, and more pre
orless;analkenylgrouphavingacarbonnumberof
preferably 12 ormore, and 22 or less, preferably 2

and more preferably 18 or less; a benzyl phenyl gro
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a carbon number of 13 or more, preferably 20 or mor
or less; or a styrenated phenyl group having a carb
of 14 or more, preferably 22 or more, and 30 or les
[0097]
<7>

The dispersant composition for a hydraulic composi
describedinany one ofthe above <1>to<6>,where
general formula (B1) of the component (B) is an alk
or an alkenyl group, preferably an aliphatic alkyl
analiphaticalkenylgroup,morepreferablyalinea
alkyl group or a linear aliphatic alkenyl group, an
preferablyalinearprimaryaliphaticalkylgroupo
primary aliphatic alkenyl group.
[0098]
<8>

The dispersant composition for a hydraulic composi
describedinany one ofthe above <1>to<6>,where
generalformula (B1) ofthe component (B)is:aben
grouporastyrenatedphenylgroup;preferablyagr
from a monostyrenated phenyl group, a distyrenated
group,atristyrenatedphenylgroup,amonobenzylp
a dibenzyl phenyl group and a tribenzyl phenyl grou
preferably agroup selected from a distyrenated phe
and a tribenzyl phenyl group; and further preferabl

selected from a distyrenated phenyl group and a tri
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phenyl group.
[0099]
<9>

The dispersant composition for a hydraulic composi
describedinany one ofthe above <1>to<6>,where
generalformula(B1)ofthecomponent(B)is:agro
fromadecylgroup,alaurylgroup,amyristylgrou
group, astearylgroup, abehenylgroup, anisostea
anoleylgroup,amonostyrenated phenylgroup,adi
phenyl group, a tristyrenated phenyl group, a monob
phenylgroup,adibenzylphenylgroup,andatriben
group; preferably a group selected from a lauryl gr
myristyl group, a palmityl group, a stearyl group,
group, an isostearyl group, an oleyl group, a disty
phenylgroup,andatribenzylphenylgroup;andmor
alaurylgroup, amyristylgroup, apalmityl group,
group, an oleyl group, a distyrenated phenyl group,
tribenzyl phenyl group.
[0100]
<10>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <9>, where
component (B)isacompound, wherein Xinthe gener
(B1) is O.
[0101]
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<11>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <10>, wher
component(B)isacompoundwherein AOinthe gener
(B1) is an alkyleneoxy group having 2 or 3 carbon a
acompoundwherein AOinthe generalformula(B1)i
alkyleneoxy group having 2 carbon atoms.
[0102]
<12>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <11>, wher
component (B) is acompound wherein nin the genera
(B1) is 1 or more, preferably 9 or more, more prefe
ormore,furtherpreferably20ormore,furthermor
30 or more, further more preferably 40 or more, and
more preferably 50 or more; and 200 or less, prefer
or less, and further preferably 100 or less.
[0103]
<13>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <12>, wher
component (B) is a compound wherein Y in the genera
(B1) is a hydrogen atom.
[0104]

<14>

56

tion

ein the
alformula
toms, or

ncludesan

tion
ein the
| formula
rably 10
epreferably
further

ably 150

tion
ein the

| formula



The dispersant composition for a hydraulic composi
described in any one of the above <1> to <13>, wher
component(B)iscontained, insolid content,inan
preferably 1 mass% or more, more preferably 3 mass%
andfurtherpreferably5Smass%ormore;andprefera
or less, more preferably 60 mass% or less, and furt
preferably 50 mass% or less.

[0105]
<15>

The dispersant composition for a hydraulic composi
described in any one of the above <1>to <14>, wher
ratio between the components (A) and (B), (A)/(B),
preferably0.8ormore,morepreferably0.9ormore
preferably 1.0 or more; and preferably 20 or less,
preferably 15 or less, and further preferably 10 or
[0106]
<16>

The dispersant composition for a hydraulic composi
described in any one of the above <1>to <14>, wher
ratio between the components (A) and (B), (A)/(B),
preferably0.50rmore,morepreferably0.7ormore
preferably 0.9 or more; and preferably 15 or less,
preferably8.0orless,furtherpreferably6.0orl
more preferably 4.0 or less, and further more prefe

or less.
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[0107]
<17>

The dispersant composition for a hydraulic composi
describedinanyoneoftheabove <1>t0<16>,wher
ratio of the total amount of the component (B) to t
naphthalenering-containingmonomerunitinthecom
Is 3% or more, preferably 4% or more, more preferab
more, and further preferably 6% or more; and 16% or
preferablylessthan16%, morepreferably15%orle
preferablyl4%.orless,andfurthermorepreferably
and further more preferably 11% or less.
[0108]
<18>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <17>, furt
containing (C) an antifoaming agent, preferably a f
ester-based antifoaming agent.
[0109]
<19>

The dispersant composition for a hydraulic composi
described in the above <18>, wherein the component
contained, insolid content,inanamountofprefer
mass%ormore, morepreferably0.01mass%ormore,
preferably0.1mass%ormore;andpreferablyl0mas

morepreferably5mass%orless,andfurtherprefer
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or less.
[0110]
<20>

The dispersant composition for a hydraulic composi
described in the above <18> or <19>, wherein a mass
between the components (B) and (C), (C)/(B), is pre
0.000001ormore,morepreferably0.000050rmore,
preferably 0.0001 or more; and preferably 0.5 or le
preferably 0.1 or less, and further preferably 0.05
[0111]
<21>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <20>, wher
dispersant composition for a hydraulic composition
waterandthewateriscontainedinthecomposition
of preferably 10 mass% or more, more preferably 30
more, andfurther preferably 50 mass% ormore; and
90 mass% or less, and more preferably 70 mass% or |
[0112]
<22>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <21>, wher
dispersant composition for a hydraulic composition
water and the component (A) is contained in the com

in an amount of preferably 13 mass% or more, more p
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15 mass% or more, and further preferably 17 mass%;
preferably84mass%orless, morepreferably79mas
and further preferably 74 mass% or less.
[0113]
<23>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <22>, wher
dispersant composition for a hydraulic composition
water and the component (B) is contained in the com
in an amount of preferably 6 mass% or more, more pr
11mass%ormore,andfurtherpreferably 16 mass%o
preferably 77 mass% orless, more preferably 75 mas
and further preferably 73 mass% or less.
[0114]
<24>

The dispersant composition for a hydraulic composi
described in any one of the above <1> to <23>, wher
dispersant composition for a hydraulic composition
water and the components (A) and (B) are contained
composition in total in an amount of preferably 10
more, and more preferably 30 mass% or more; and pre
mass% or less, more preferably 70 mass% or less, an
preferably 50 mass% or less.
[0115]
<25>
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The dispersant composition for a hydraulic composi
described in any one of the above <1> to <24>, wher
dispersantcompositionexcludesacompositionfora
composition for centrifugal molding and a compositi
hydraulic composition for steam curing.

[0116]
<26>

A hydraulic composition, containing a hydraulic po
water, (A) a polymer compound having a naphthalene
ring-containing monomer unit, and (B) one or more ¢
represented by the general formula (B1),

wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COQ;

AOQ s an alkyleneoxy group having a carbon number
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more and 4 or less;

n represents an average number of AO moles added a

1 or more and 200 or less; and

Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0117]
<27>

The hydraulic composition described in the above <
wherein the component (A) is a formaldehyde
naphthalenesulfonate condensate or a salt thereof.
[0118]
<28>

The hydraulic composition described in the above <
whereinthecomponent(A)hasaweightaveragemole
ofpreferably200,0000rless,morepreferably100
further preferably 80,000 or less, further more pre
50,000 or less, and further more preferably 20,000
[0119]
<29>

The hydraulic composition described in the above <
<28>,whereinthecomponent(A)hasaweightaverag
weight of preferably 1,000 or more, more preferably
more, further preferably 4,000 or more, and further
preferably 5,000 or more.

[0120]
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<30>

Thehydrauliccompositiondescribedinanyoneof
<26> to <29>, wherein R in the general formula (B1)
component(B) is: analkylgroup havingacarbonnu
ormore,andpreferably12ormore,and22orless,
20 or less, and more preferably 18 or less; an alke
havingacarbonnumberoflOormore,andpreferabl
and 22 orless, preferably 20 or less, and more pre
or less; a benzyl phenyl group having a carbon numb
ormore,preferablyl5ormore,andmorepreferably
and 27 or less; or a styrenated phenyl group having
number of 14 or more, preferably 16 or more, more p
20 or more, and 30 or less, preferably 28 or less,
preferably 26 or less.
[0121]
<31>

Thehydrauliccompositiondescribedinanyoneof
<26> to <30>, wherein R in the general formula (B1)
component(B)isanalkylgrouporanalkenylgroup
an aliphatic alkyl group or an aliphatic alkenyl gr
preferablyalinearaliphaticalkylgrouporaline
alkenyl group, and further preferably a linear prim
aliphatic alkyl group or a linear primary aliphatic
group.
[0122]
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<32>

Thehydrauliccompositiondescribedinanyoneof
<26> to <30>, wherein R in the general formula (B1)
component(B)isabenzyl phenylgroup orastyrena
group, preferably a group selected from a monostyre
phenyl group, a distyrenated phenyl group, a tristy
phenyl group, a monobenzyl phenyl group, a dibenzyl
group, and a tribenzyl phenyl group, more preferabl
selected from a distyrenated phenyl group and a tri
phenyl group, and further preferably a group select
distyrenated phenyl group and a tribenzyl phenyl gr
[0123]
<33>

Thehydrauliccompositiondescribedinanyoneof
<26> to <30>, wherein R in the general formula (B1)
component(B)is:agroupselectedfromadecylgro
group, a myristyl group, a palmityl group, a steary
a behenyl group, an isostearyl group, an oleyl grou
monostyrenated phenyl group, a distyrenated phenyl
tristyrenated phenyl group, a monobenzyl phenyl gro
dibenzyl phenyl group, and a tribenzyl phenyl group
preferably a group selected from a lauryl group, a
group, apalmitylgroup, astearylgroup, abehenyl
isostearylgroup,anoleylgroup,adistyrenatedph

and a tribenzyl phenyl group; and more preferably a
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selectedfromalaurylgroup,amyristylgroup,ap

astearylgroup, anoleylgroup, adistyrenated phe

and a tribenzyl phenyl group.

[0124]

<34>
Thehydrauliccompositiondescribedinanyoneof

<26>t0<33>,whereinthecomponent(B)isacompou

Xin the general formula (B1) is O.

[0125]

<35>
Thehydrauliccompositiondescribedinanyoneof

<26>t0<34>,whereinthe component(B) isacompou

AOinthegeneralformula(Bl)isanalkyleneoxygr

2 or 3 carbon atoms, or a compound wherein AO in th

formula (B1) includes an alkyleneoxy group having 2

atoms.

[0126]

<36>
Thehydrauliccompositiondescribedinanyoneof

<26>t0<35>,whereinthe component (B)isacompou

nin the general formula (B1) is 1 or more, prefera

more,morepreferablylOormore furtherpreferabl

further more preferably 30 or more, further more pr

40 or more, and further more preferably 50 or more;

or less, preferably 150 or less, and more preferabl
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less.

[0127]

<37>
Thehydrauliccompositiondescribedinanyoneof

<26>1t0<36>, whereinthe component(B) isacompou

Y in the general formula (B1) is a hydrogen atom.

[0128]

<38>
Thehydrauliccompositiondescribedinanyoneof

<26>t0<37>,whereinamassratio betweenthe comp

and (B), (A)/(B), is preferably 0.8 or more, more p

0.9ormore,andfurtherpreferablyl.0ormore;an

200rless,morepreferably15orless,andfurther

10 or less.

[0129]

<39>
Thehydrauliccompositiondescribedinanyoneof

<26>1t0<38>,whereinamassratio betweenthe comp

and (B), (A)/(B), is preferably 0.5 or more, more p

0.7ormore,andfurtherpreferably9.0ormore;an

15 or less, more preferably 8.0 or less, further pr

6.0orless, furthermore preferably 4.0 orless, a

more preferably 2.0 or less.

[0130]

<40>
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Thehydrauliccompositiondescribedinanyoneof
<26>t0<39>,whereinamolarratio ofthe totalam
component(B)tothenaphthalenering-containingmo
inthecomponent(A)is3%ormore,preferably4%o
preferably 5% or more, and further preferably 6% or
16%orless, preferablylessthan 16%, more prefera
less, further preferably 14% or less, and further m
preferablyl3%orless,andfurthermorepreferably
[0131]
<41>

Thehydrauliccompositiondescribedinanyoneof
<26>t0<40>,whereinthehydraulicpowderiscemen
[0132]
<42>

Thehydrauliccompositiondescribedinanyoneof
<26> to <41>, wherein a ratio of the water to the h
power is preferably 15 mass% or more, and more pref
mass% or more; and preferably 50 mass% or less, and
preferably 45 mass% or less.

[0133]
<43>

Thehydrauliccompositiondescribedinanyoneof
<26> to <42>, wherein the component (A) is containe
amountofpreferably0.01partsbymassormore,mo

0.05 parts by mass or more, further preferably 0.1
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mass or more, further more preferably 0.15 parts by
more, and further more preferably 0.22 parts by mas
and preferably 2 parts by mass or less, more prefer
parts by mass orless, further preferably 1.0 part

less, further more preferably 0.50 parts by mass or
further more preferably 0.40 parts by mass, and fur
preferably 0.30 parts by mass, relative to 100 part

of the hydraulic powder.

[0134]

<44>

Thehydrauliccompositiondescribedinanyoneof

<26> to <43>, wherein the component (B) is containe

amount of preferably 0.001 parts by mass or more, m

preferably0.005partsbymassormore,furtherpre
parts by mass or more, further more preferably 0.04
mass or more, further more preferably 0.10 parts by
more, and further more preferably 0.20 parts by mas
and preferably 2.0 parts by mass orless, more pref
parts by massorless, further preferably 1.0 part

less, further more preferably 0.40 parts by mass or
furthermorepreferably0.35partsbymassorless,
more preferably 0.28 parts by mass or less, relativ
parts by mass of the hydraulic powder.

[0135]

<45>
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Thehydrauliccompositiondescribedinanyoneof
<26>to<44>,whereinthecomponents(A)and(B)ar
intotalinanamountofpreferably0.01partsbym
morepreferably0.05partsbymassormore,further
0.1partsbymassormore,andfurthermoreprefera
by mass or more; and preferably 4 parts by mass or
preferably 3.0 parts by mass or less, further prefe
parts by mass or less, and further more preferably
bymassorless,relativeto 100partsbymassoft
powder.

[0136]
<46>

Thehydrauliccompositiondescribedinanyoneof
<26> to <45>, further containing (C) an antifoaming
preferably a fatty acid ester-based antifoaming age
[0137]
<47>

The hydraulic composition described in the above <
wherein the component (C) is contained in an amount
preferably 0.00005 parts by mass or more, more pref
0.00025 parts by mass or more, and further preferab
partsbymassormore;andpreferably0.1partsby
more preferably 0.075 parts by mass or less, and fu
preferably 0.05 parts by mass or less, relative to

by mass of the hydraulic powder.
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[0138]
<48>

The hydraulic composition described in the above <
<47>,whereinamassratiobetweenthecomponents(
(C)/(B), is preferably 0.000001 or more, more prefe
0.00005 or more, and further preferably 0.0001 or m
preferably0.50rless,morepreferably0.1lorless
preferably 0.05 or less.
[0139]
<49>

Thehydrauliccompositiondescribedinanyoneof
<26> to <48>, wherein the hydraulic composition exc
composition for centrifugal molding and a compositi
steam curing.
[0140]
<50>

A method for manufacturing a dispersant compositio
a hydraulic composition, the dispersant composition
containing (A) a polymer compound having a naphthal
ring-containing monomer unit; and (B) one or more ¢
represented by the following general formula (B1),

the method including mixing (A) and (B) so that a
ratio of a total amount of (B) to the naphthalene
ring-containing monomer unitin (A) is 3% or more a

less,
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R-X-(AO) ,-Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COOQ;
AOQOis an alkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0141]
<51>
Themethodformanufacturingadispersantcomposit
a hydraulic composition described in the above <50>
the method excludes a method for manufacturing a di
composition for a hydraulic composition for centrif
molding and a dispersant composition for a hydrauli
composition for steam curing.

[0142]
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<52>
A method for manufacturing a hydraulic composition
method including mixing a hydraulic powder, water,
polymercompoundhavinganaphthalenering-containi
unit,and(B)oneormorecompoundsrepresentedby
general formula (B1),
wherein(B)ismixedsothatamolarratioofato
of (B)tothe naphthalenering-containingmonomeru

is 3% or more and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, abenzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
X'is O or COOQ;
AOQ s an alkyleneoxy group having a carbon number

more and 4 or less;

n represents an average number of AO moles added a

1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.
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[0143]

<53>

The method for manufacturing a hydraulic compositi

described in the above <52>, wherein the method exc
method for manufacturing a hydraulic composition fo
centrifugal molding and a hydraulic composition for
curing.
[0144]
<54>

Inpreparingahydrauliccompositionbymixingah
powder,water,and(A)apolymercompoundhavinga
ring-containing monomer unit,

amethod for improving dispersing performance of (
the hydraulic powder, the method including adding (
more compounds represented by the following general
(B1) sothatamolar ratio of atotal amount of the
(B) to the naphthalene ring-containing monomer unit

component (A) is 3% or more and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu

or more and 22 orless, a benzyl phenyl group havin
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number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COOQ;
AOQOis an alkyleneoxy group having a carbon number

more and 4 or less;

n represents an average number of AO moles added a

1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca
of 1 or more and 4 or less.
[0145]
<55>
Themethodforimprovingdispersingperformancede
intheabove <54>,whereinthe hydrauliccompositio
a hydraulic composition for centrifugal molding and
hydraulic composition for steam curing.
[0146]
<56>
Use of the dispersant composition for a hydraulic
composition described in any one of the above <1> o
a dispersant for a hydraulic composition containing
hydraulic powder and water.
[0147]
<57>
Use described in the above <56>, excluding use as

dispersantforahydrauliccompositionforcentrifu
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andadispersantforahydrauliccompositionforst
[0148]
<58>
A dispersant composition for an inorganic powder
containing (A) a polymer compound having a naphthal
ring-containing monomer unit and (B) one or more co
represented by the following general formula (B1),
wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) ,-Y (B1)

wherein:

R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o

X'is O or COOQ;

AQ s analkyleneoxy group having a carbon number
more and 4 or less;

n represents an average number of AO moles added a
1 or more and 200 or less; and

Yisahydrogenatomoranalkylgrouphavingaca
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of 1 or more and 4 or less.
[0149]
<59>

The dispersant composition for an inorganic powder
described in the above <58>, further containing (C)
antifoaming agent.
[0150]
<60>

The dispersant composition for an inorganic powder
describedintheabove<59>,whereintheantifoamin
is a fatty acid ester-based antifoaming agent.
[0151]
<61>

The dispersant composition for an inorganic powder
described in any one of the above <58> to <60>, whe
is a formaldehyde naphthalenesulfonate condensate o
thereof.
[0152]
Examples
<Example 1 and Comparative Example 1>
(1) Preparation of mortar

Into a mortar mixer (universal mixing stirrer, mod
5DM-03- ymanufacturedbyDaltonCorporation),acement(C)
afineaggregate (S) were fed and dry-mixed for 10

a low speed rotation (63 rpm) of the mortar mixer,
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mixing water (W) containing component (A), componen
an antifoaming agent was added. Then, the mixture
subjected to main kneading for 120 seconds at a low
rotation (63 rpm) of the mortar mixer, so that a mo
prepared.

Blending conditions for the mortar: 400 g of cemen
g of fine aggregate, and water/cement ratio (W/C) =
[0153]

The following components were used.
Water (W): water from public water supply system (
temperature: 22°C)
[Cement (C): ordinary portland cement (mixture of t
Taiheiyo Cement Corporation/Sumitomo Osaka CementC
1/1, mass ratio), density: 3.16 g/cm 3
[(Fine aggregate (S): pit sand from Joyo area, densi
g/cm 3
[Component (A): sodium salt of a formaldehyde
naphthalenesulfonate condensate, weight average mol
weight: 15000 (described as Dispersant A in Table 1
[Component(B):asshownintheTables,numeralsin
of compounds in the tables represent an average num
ethyleneoxidemolesadded,andtheyindicatenin
formula (B1). Note that in the Tables, compounds n
correspondingtothecomponent(B)areindicatedin

for component (B) for convenience's sake.
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The molecular weight of component (B) was calculat
software called ChemBioDraw (manufactured by Perkin
based on the molecular formula of the compound (the
appliedto the following Examples and Comparative E
CAntifoaming agent: Foamlex 797 (fatty acid ester-b
manufacturedbyNiccaChemicalCo.,Ltd.,wasadded
of 0.05 g for the above blending of mortar.

[0154]
(2) Evaluation of fluidity

InaccordancewiththetestmethodofJISR5201,
ofthe prepared mortarwas measured. Itshouldbe
no operation for falling motion was conducted. Res
shown in Table 1.

[0155]
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[Table 1]

WIC =45 mass%

Component (A) Component (B) Total added Molar | Mortar
amount' Molecular | Carbon No. amount’ | @mount® rao* | flow
e | ey mesy Type ;:Z:tar ofR? 'ts:,ﬁy mas; (partby mass) [ (%) | (mm)
1-1 0335 Polyoxyethylene (10) decyl ether 599 10 0.065 0.400 78 197
1-2 0.354 Polyoxyethylene (9) lauryl ether 583 12 0.046 0.400 54 191
1-3 0.300 Polyoxyethylene (23) lauryl ether 1199 12 0.100 0.400 6.7 209
14 0.238 Polyoxyethylene (47) lauryl ether 2257 12 0.162 0.400 73 253
15 0.326 Polyoxyethylene (9.6) oleyl ether 691 18 0.074 0.400 8.0 191
16 0.263 Polyoxyethylene (30) oleyl ether 1590 18 0.137 0.400 79 214
17 0.205 Polyoxyethylene (60) oleyl ether 2911 18 0.195 0.400 79 305
8118 0.263 Polyoxyethylene (30) stearyl ther 1592 18 0.137 0.400 79 212
% Dispersant A
3 19 0.276 Polyoxyethylene (25) isostearyl ether 1372 18 0.124 0.400 79 198
1-10 0.263 Polyoxyethylene (30) monostearate 1606 18 0.137 0.400 79 201
Mixture (molar ratio = 1:1) of polyoxyethylene (23) lauryt | 1199,
b 0281 ether and polyoxyethylene (30) oleyl ether 1590 12,18 018 0400 73 23
112 0336 Polyoxyethylene (7) oleyl ether 577 18 0.064 0.400 8.0 167
1413 0356 Polyoxyethylene (5) decyl ether 379 10 0.044 0.400 79 188
1-14 0378 Polyoxyethylene (4) lauryl ether 363 12 0.022 0400 39 166
1-15 0.302 Polyoxyethylene (14) tribenzylated phenyl ether 981 27 0.100 0.402 82 201
8| 1-1 | Dispersanta | 040 — — — — 0.40 — 180
2| 12 . — Polyoxyethylene (60) oleyl ether 2911 18 040 040 — 108
'§ 1-3 033 Polyoxyethylene (11) 2-ethylhexyl ether 615 8 0.07 040 79 186
g Dispersant A
8| 14 027 Polyoxyethylene (30) 2-ethylhexyl ether 1452 8 0.13 040 79 157
[0156]
*1 Added amount: added amount (partby mass) ofcom ponent(A)
or (B) relative to 100 parts by mass of cement
*2 Carbonnumber of R: carbon numberofagroup cor responding
to R in the general formula (B1)
*3 Total added amount: total added amount (part by mass) of
components(A)and(B)relativeto 100 partsbymas sofcement
*4 Molar ratio: ratio (%) of component (B) to a nap hthalene
ring-containing monomer unit in component (A)
[0157]
Itwasfoundthat,amongExamplesusingcomponents (A)and
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(B), some of them exhibited higher mortar flow valu
Comparative Example 1-1 using only component (A) an
Comparative Example 1-2 using only component (B) ev
thesecomponentswere addedinthe sameamounts. F
wasfoundthatComparativeExamplesl-3andl-4usi
whereinagroupcorrespondingtoRofcomponent(B)
atomsexhibitedpoormortarflowscomparedtoExamp
1-2 having a value of n close thereto or Example 1-
the same value of n.
[0158]
<Example 2 and Comparative Example 2>

Mortars were prepared in the same manner as in Exa
and the fluidity was evaluated. However, the water
ratio (W/C) for the mortar blending conditions was
by changing the amount of water, and the total adde
of components (A) and (B) was 0.500 parts by mass,
to 100 parts by mass of cement. Results are shown
2.
[0159]

[Table 2]
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WIC =35 mass%

Component (A) Component (B) Total added .‘4 Mortar
I '| te Molar rato flow
Type Added amount Type Molecuar Carbon‘zNo. of | Added amount (p:r’t“;;’r‘mss) (%) )
(partby mass) weight R (part by mass)

241 0.368 Polyoxyethylene (60) oleyl ether | 2911 18 0.132 050 30 130
w22 0.256 Polyoxyethylene (60) oleyl ether | 2911 18 0.244 050 79 230
% 2-3 | DispersantA | 0.172 Polyoxyethylene (60) oleyl ether | 2911 18 0328 050 159 133
ey 0271 Polyoxyethylene (47) lauryl ether | 2257 12 0.229 050 9.1 150

25 0212 Polyoxyethylene (47) lauryl ether | 2257 12 0.288 050 146 17
2 241 0.500 — — — — 0.50 — 115
?g 22 | 0447 Polyoxyethylene (60) oleyl ether | 2911 18 0.053 050 10 110
E 2-3 | DispersantA | 0.148 Polyoxyethylene (60) oleyl ether | 2911 18 0352 050 198 106
§ 24 | 0461 Polyoxyethylene (47) lauryl ether | 2257 12 0.039 050 09 109
g
O |25 0.198 Polyoxyethylene (47) lauryl ether | 2257 12 0302 050 16.4 108
[0160]

*1 Added amount: added amount (partby mass) ofcom ponent(A)

or (B) relative to 100 parts by mass of cement
*2 Carbonnumber of R: carbon numberofagroup cor responding

to R in the general formula (B1)

*3 Total added amount: total added amount (part by mass) of
components (A)and(B)relativeto 100partsbymas sofcement
*4 Molar ratio: ratio (%) of component (B) to a nap hthalene

ring-containing monomer unit in component (A)

[0161]

A comparison between Examples 2-1to 2-3and Compa rative
Examples2-2and2-3wasmadewhenthesamecompoun dswereused
forcomponents (A) and (B) and the totaladded amou ntofthem
wasconstant. ltwasfoundthathighermortarflow valueswere
observedwhenthe molarratiosbetweencomponents ( A)and(B)
were in the range of 3% to 16%. Likewise, in a com parison

81



between Examples 2-4 to 2-5 and Comparative Example

2-5,itwasfoundthathighermortarflowvalueswe

when the molar ratios between components (A) and (B

the range of 3% to 16%.

[0162]

<Example 3 and Comparative Example 3>
Dispersantcompositionsforahydrauliccompositio

in Table 3 were prepared. Those obtained by mixing

dispersantcompositionsforahydrauliccomposition

for mortar preparation in advance were used as mixi

(W), mortars were prepared in the same manner as in

1, and their fluidity was evaluated. The added amo

components (A)and(B)relativeto 100partsbymas

were as shown in Table 3. Results are shown in Tab

[0163]
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[Table 3]
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composition (mass%)

*2 Added amount: added amount (part by mass) ofad
composition for a hydraulic composition, or compone
(B) relative to 100 parts by mass of cement

*3 Carbon number of R: carbon number ofagroup cor
to R in the general formula (B1)

*4 Total added amount: total added amount (part by
components (A)and(B)relativeto 100partsbymas

*5 Molar ratio: ratio (%) of component (B) to a nap
ring-containing monomer unit in component (A)
[0165]

Adispersantcomposition for a hydraulic compositi
prepared by mixing components (A) and (B) with wate
added in the same amount to hydraulic compositions.
found that, when the added amount was the same, Exa
to 3-10 using components (A) and (B) exhibited high
flow values compared to Comparative Example 3-1 usi
component(A)andComparativeExample3-2usingonl
(B). Further, Comparative Examples 3-3 and 3-4 usi
compound wherein a group corresponding to R in comp
has 8 carbon atoms exhibited poor mortar flows than
3-1to 3-10.

[0166]
<Example 4 and Comparative Example 4>

Mortars were prepared in the same manner as in Exa
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andthefluiditywasevaluated. However,addedamo untsofthe

components(A)and(B)relativeto 100 partsbymas sofcement
were as indicated in Table 4. Results are shown in Table 4.
[0167]

85



[Table 4]

WIC = 35 mass%

Component (A) Component (B) Totl added Molar Mortar
Added amount Molecular | Carbon No. | adgeq amount amount” tio” (% fow
Type (part by mass) Type weight ofR™? (part by mass) (partby mass) raio” () (mm)
4-1 | DispersantA 0.50 Polyoxyethylene (60) oleyi ether 2911 18 0.18 0.68 3.0 161
4-2 | DispersantA 0.50 Polyoxyethylene (60) oleyl ether 2911 18 048 0.98 8.0 295
é_ 4-3 | DispersantA 0.50 Polyoxyethylene (60) oleyi ether 2911 18 0.95 145 158 261
£
E 4-4 | DispersantA 0.50 Polyoxyethylene (47) lauryl ether 2257 12 017 067 36 127
4-5 | DispersantA 0.50 Polyoxyethylene (47) lauryl ether 2257 12 046 0.96 99 285
4-6 | DispersantA 0.50 Polyoxyethylene (47) lauryl ether 2257 12 0.73 123 15.7 201
4-1 | DispersantA 0.50 - - — — 0.50 — 115
4-2 | DispersantA 0.50 Polyoxyethylene (60) oleyl ether 2911 18 0.06 0.56 1.0 112
2 4-3 | DispersantA 0.50 Polyoxyethylene (60) oleyl ether 2911 18 167 217 278 100
§ 4-4 | DispersantA 0.50 Polyoxyethylene (47) lauryl ether 2257 12 0.06 0.56 13 110
E 4-5 | DispersantA 0.50 Polyoxyethylene (47) lauryl ether 2257 12 1.62 212 34.8 100
g 46 - - Polyoxyethylene (60) oleyl ether 2911 18 0.50 0.50 - 100
S 4-7 - - Polyoxyethylene (60) oleyl ether 2911 18 1.00 1.00 - 100
4-8 - - Polyoxyethylene (47) lauryl ether 2257 12 050 050 - 100
49 — - Polyoxyethylene (47) lauryl ether 2257 12 1.00 1.00 — 100
[0168]
*1 Added amount: added amount (partby mass) ofcom ponent(A)
or (B) relative to 100 parts by mass of cement
*2 Carbon number of R: carbon number ofagroup cor responding
to R in the general formula (B1)
*3 Total added amount: total added amount (part by mass) of
components (A)and(B)relativeto 100 partsbymas sofcement
*4 Molar ratio: ratio (%) of component (B) to a nap hthalene
ring-containing monomer unit in component (A)
[0169]
A comparison between Examples 4-1to 4-3 and Compa rative
Examples4-2to4-3wasmadewhenthe samecompound swereused
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for components (A) and (B) and the added amount of
(A)wasconstant. Itwasfoundthathighermortar
wereobservedwhenthemolarratiosbetweencompone
(B) were in the range of 3to 16. Likewise,inac
between Examples 4-4 to 4-6 and Comparative Example
4-5,itwasfoundthathighermortarflowvalueswe
when the molar ratios between components (A) and (B
the range of 3% to 16%.
[0170]
<Example 5 and Comparative Example 5>

Mortars were preparedinthe same mannerasin Exa
andthefluiditywasevaluatedwhenpluralcomponen
mixed. However, the water/cementratio (W/C) fort
blending conditions was 37.5 mass% by changing the
water, and the total added amount of components (A)
was0.450partsbymass,relativeto100partsbym
Results are shown in Table 5.

[0171]
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[Table 5]
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ponent(A),

addedamount(partbymass)ofcom

*1 Addedamount
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component (B-1) or component (B-2) relative to 100
mass of cement

*2 Carbonnumber of R: carbon numberofagroup cor

to R in the general formula (B1)

*3 Total added amount: total added amount (part by
components(A)and(B)relativeto 100partsbymas

*4 Molar ratio: ratio (%) of component (B-1) or (B-
naphthalene ring-containing monomer unit in compone
[0173]

From Examples 5-1 to 5-5 wherein component (A) and
components (B) were used, molar ratios of two compo
werechangedandthetotaladdedamountswereconst
found that higher mortar flow values were observed
components (B), the proportion of a compound having
component (B) with 18 carbon atoms was larger than
compound having R in component (B) with 12 carbon a
Likewise, from Examples 5-6t05-10, itwas foundt
mortarflowvalueswere observedwhen,incomponent
proportion ofacompound having anaverage numbero
addedincomponent(B)of47islargerthanthatof
having an average number of AO moles added in compo
of 13.

[0174]
<Example 6 and Comparative Example 6>

Mortars were preparedinthe same mannerasin Exa
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andthefluiditywasevaluated. However,water/cem entratios

(W/C)forthe mortarblending conditionsand added amountsof
components(A)and(B)relativeto 100partsbymas sofcement
were as indicated in Table 6a, 6b, 6¢ or 6d. In ad dition,
Foamlex797(manufacturedbyNiccaChemicalCo. Lt d.)wasused

as component (C) for some examples.

Further, the strength ofahardened productof mor tarwas
measuredbyafullyautomaticcompressiontestingm achinefor
concrete "CONCRETO 2000" (manufactured by Shimadzu
Corporation).

Results are shown in Table 6a, 6b, 6¢ or 6d.

[0175]
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ponent(A),

addedamount(partbymass)ofcom

*1 Addedamount

91



component (B) or component (C) relative to 100 part
of cement
*2 Carbonnumber of R: carbon numberofagroup cor
to R in the general formula (B1)
*3 Total added amount: total added amount (part by
components (A), (B) and (C) relative to 100 parts b
cement
*4 Molar ratio: ratio (%) of component (B) to a nap
ring-containing monomer unit in component (A)
*5Polyoxyethylene(13)distyrenatedphenylether:
a compound having R in the general formula (B1) of
monostyrenatedphenylgroup;acompoundhavingRin
formula (B1) of a distyrenated phenyl group; and a
havingRinthegeneralformula(B1l)ofatristyren
group, wherein R of the mixture has an average carb
of 22 (equivalent to a distyrenated phenyl group)
[0177]

From Tables 6aand 6b, itwas found that use of co
(C) in addition to components (A) and (B) significa
enhanced the cement strength after hardening. This
was confirmed even when the water/cement ratio (W/C

changed.
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CLAIMS

1. A dispersant composition for a hydraulic composi
comprising (A) a polymer compound having a naphthal
ring-containing monomer unit, and (B) one or more ¢
represented by the following general formula (B1),
wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) Y (B1)

wherein:

R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, abenzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o

X'is O or COOQ;

AOQ s an alkyleneoxy group having a carbon number
more and 4 or less;

n represents an average number of AO moles added a
1 or more and 200 or less; and

Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.
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2. The dispersant composition for a hydraulic compo
according to Claim 1, further comprising (C) an ant

agent.

3. The dispersant composition for a hydraulic compo
according to Claim 2, wherein (C) the antifoaming a

fatty acid ester-based antifoaming agent.

4. The dispersant composition for a hydraulic compo
according to any one of Claims 1 to 3, wherein (A)
formaldehyde naphthalenesulfonate condensate or a s

thereof.

5. A hydraulic composition comprising a hydraulic p
water, (A) a polymer compound having a naphthalene
ring-containing monomer unit, and (B) one or more ¢
represented by the following general formula (B1),
wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) Y (B1)

wherein:
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R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu
or more and 22 orless, abenzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o

Xis O or COOQ;

AQ s analkyleneoxy group having a carbon number
more and 4 or less;

n represents an average number of AO moles added a
1 or more and 200 or less; and

Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.

6. The hydraulic composition according to Claim 5,

comprising (C) an antifoaming agent.

7. The hydraulic composition according to Claim 6,
(C) the antifoaming agent is a fatty acid ester-bas

antifoaming agent.

8. The hydraulic composition according to any one o
5to 7, wherein (A) is a formaldehyde naphthalenesu

condensate or a salt thereof.

9. The hydraulic composition according to any one o
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5 to 8, wherein (A) is contained in an amount of 0.
by mass or more and 2 parts by mass or less relativ

parts by mass of the hydraulic powder.

10. The hydraulic composition according to any one
5t0 9, wherein (B) is contained in an amount of 0.
by mass or more and 2.0 parts by mass or less relat

parts by mass of the hydraulic powder.

11. A method for manufacturing a dispersant composi

a hydraulic composition, wherein the dispersant com

comprises (A) a polymer compound having a naphthale

ring-containing monomer unit and (B) one or more co
represented by the following general formula (B1),
the method comprising mixing (A) and (B) so that a
ratio of a total amount of (B) to the naphthalene
ring-containing monomer unitin (A) is 3% or more a

less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu

or more and 22 orless, a benzyl phenyl group havin
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number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COOQ;
AOQOis an alkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.

12. A method for manufacturing a hydraulic composit
method comprising mixing a hydraulic powder, water,
polymercompoundhavinganaphthalenering-containi
unit,and(B)oneormorecompoundsrepresentedby
general formula (B1),
wherein(B)ismixedsothatamolarratioofato
of (B)tothe naphthalenering-containingmonomeru
is 3% or more and 16% or less,
R-X-(AO) Y (B1)
wherein:
R is an alkyl group having a carbon number of 10 0

and 22 or less, an alkenyl group having a carbon nu

or more and 22 orless, a benzyl phenyl group havin
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number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COOQ;
AOQOis an alkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.

13. Inpreparingahydrauliccompositionbymixing
powder,water,and(A)apolymercompoundhavinga
ring-containing monomer unit,

amethod for improving dispersing performance of (
the hydraulic powder, the method comprising

adding (B) one or more compounds represented by th
followinggeneralformula(B1)sothatamolarrati
amountof(B)tothe naphthalenering-containingmo

in (A) is 3% or more and 16% or less,

R-X-(AO) ,-Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0

and 22 or less, an alkenyl group having a carbon nu
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or more and 22 orless, a benzyl phenyl group havin
number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COO;
AQ s analkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.

14. A dispersant composition for an inorganic powde
comprising (A) a polymer compound having a naphthal
ring-containing monomer unit and (B) one or more co
represented by the following general formula (B1),
wherein a molar ratio of a total amount of (B) to
naphthalene ring-containingmonomerunitin (A)is

and 16% or less,

R-X-(AO) Y (B1)

wherein:
R is an alkyl group having a carbon number of 10 0
and 22 or less, an alkenyl group having a carbon nu

or more and 22 orless, a benzyl phenyl group havin
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number of 13 or more and 27 or less, or a styrenate
group having a carbon number of 14 or more and 30 o
Xis O or COO;
AOQ s an alkyleneoxy group having a carbon number
more and 4 or less;
n represents an average number of AO moles added a
1 or more and 200 or less; and
Yisahydrogenatomoranalkylgrouphavingaca

of 1 or more and 4 or less.

15. The dispersant composition for an inorganic pow
accordingto Claim 14, further comprising (C) an an

agent.

16. The dispersant composition for an inorganic pow
according to Claim 15, wherein (C) the antifoaming

a fatty acid ester-based antifoaming agent.

17. The dispersant composition for an inorganic pow
according to any one of Claims 14 to 16, wherein (A
formaldehyde naphthalenesulfonate condensate or a s

thereof.
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