Description DETERGENT COVPOSI TION FOR CLOTHING Field of the invention
The present invention relates to a detergent conposition for clothing,
whi ch conprises a clay mneral as a softening base material. Rel ated
arts Conventionally the incorporation of a softening agent into a
detergent has been exam ned in order that fiber products after washing
are prevented fromloosing softness and feeling stiff due to drop of a
fiber treating agent and adhesion of, salts. As the softening agent
precipitated on fiber surfaces P iR %bftness to the feeling of fiber

products, clay m nerﬁﬁR@éﬂ]é:%?@%ﬁ%%bggl?é}%:ﬁg{g@%ﬁlﬁxarrpl e, JP-A

49-85102) , cationic  sur nts "suc guat er nary anmmoni um
salt (see, for exanple, "Collection of Known Custonmary Techni ques,
Powdery Detergent for Cothing”, published by the Japanese Patent

Ofice, dh o26,6hE998 engiiloncone such as pol y(di net hyl sil oxane) (see,
for exanple, JP-A 2002-249799), etc. have been conventionally used.
However, the détecpgestnicdnpesit bonrelaaeEsr s anie tteetrer gempod it iegr at ed
with a softening agent did not attain any sufficient detergency or

sof t eni nEpreffladthingn whdeht cowprises atlaotl rghegalangi agseheesiofd eni ng
effect of a detergent conposition using clay mnerals has 1 further been
exam nedPFFoMaATFE Wilewpoi nt of easiness in fornulation, compatibility
with the environnment, etc. For

{ Related arts

Conventionally the incorporation of a softening agent
into a detergent has been examined in order that fiber products
after washing are prevented from loosing softness and feeling
gstiff due to drop of a fiber treating agent and adhesion of
salts. As the softening agent precipitated on fiber surfaces
togive softness toe the feeling of fiber products, clay minerals
such as smectite (see, for example, JP-A 49-85102), cationic
surfactants such as dialkyl quaternary ammonium salt (see, for
example, “Collection of Known Customary Technigques, Powdery
Detergent for Clothing”, published by the Japanese Patent
Office, March 26, 1998), silicone such as poly(dimethyl
siloxane) (see, for example, JP-A 2002-249799}, etc. have been
conventionally used. However, the detergent composition
comprising a detergent integrated with a softening agent did

not attain any sufficient detergency or softening effect.

In recent years, a method of enhancing the softening

effect of a detergent composition using clay minerals has



exanpl e, conbi ned use of bentonite and a pentaerythritol conpound (see,
for exanple, JP-A 5-140869), conbined use of clay mnerals and a
floccul ant (see, for exanple, JP-B 2620318) , conbined use of bentonite
and a sol uble potassiumsalt (see, for exanple, JP-A 8-506843 and
"Col l ection of Known Customary Techni ques, Powdery Detergent for
Clothing") Sunmary of the invention The present invention relates to a
det er gerfturidrpodigarorxafdned| dramnghe whievpebnt atthseasndss ¢n30 wt % of a
clay mneral (referred to hereinafter as component (a) ) , (b) 0. 1to
10 wt % ofCTA PR LAY KAVPAGLRA LaTYr Wikl nblre ceial riiitit: S -5009T000 or
nore, 60 _nmol % or mre ¢ nStiIUﬁP# nEnongrs of which haé&ia syl fonic acid
group orX W Sup GRTESR HSFoPin PRBFRBE TS oF1A B RF AT YN d "§roup or a

010uD | 3! 1D, S0 SBlul ] 5250 L9 el Dalhi Ao cqumatEnt (D).

(c) 5to eferred to herernafter as conponent

(c) ) . @%@?ﬁeéawa Q M1 OG- PT 2 (8kKAlEL (8l eedr b Oz BESGERAf Ler  as

conponent ~Detailed description of the invéention The effect of _
conf erriggnsifdd cisenbsipédiesis avainkdea SH1 M HorGsdatar gRNEY (ddk 2 Washi ng
step is still not recognized in the nethods described in JP-A 5-140869,
JP-B 262083¢&aapde) RIA-B8-85668432 ndNh€oplesenbniyfy &nbwonCystoamades a
detergent conposition for clothing using a clay mneral as a softening
base mat®Ghiqusghi devsery RRCPEIRRSHERY GkeERINE)e to be washed, such as
a
i

Summary of the invention

The present invention relates to a detergent composition

for clothing, which contains (a) 1 to 30 wt% of a clay

mineral (referred to hereinafter as component (a)), (b} 0.1 to

10 wt% of a polymer having an average molecular weight of

500,000 or more, 60 mol% or more constituent monomers of which

have a sulfonic acid group or a group in a salt form thereof

or a sulfuric acid group or a group in a salt form

thereof (referxred to hereinafter as component (b)), (¢) &5 to

40 wt% of a surfactant (referred to hereinafter as component

{c}), and (d) 5 to 40 wt% of an alkali (referred to hereinafter

as component (d)).

Detailed description of the invention

The effect of conferring sufficient softness while
maintaining detergency in a washing step is still not
recognized in the methods described in JP-A 5-140869, JP-B

2620318 and JP-A 8-506843.



fiber product, confer excellent softness on the washed article. The
detergent conposition for clothing in the present invention can be used
to bring about an effect by which fiber products can be washed and

si mul t aneously endowed with excellent softness. The detergent
conposition of the present invention can exhibit an effect by which
articles to be washed such as fiber products can be washed particularly
by hand and sihaubtapenysinveandamdrviri e @xC deltemriyesof ¢ ORSSs Aithn
prevention of redeposition. The softness in the present invention refers
to snooidmnesethéhyg ugiow eoivactimgral &b achofhengng deceexatngtiesl , of t he
fiber products include towels, bath towels, T-shirts, sweatshirts etc.
Her ei naffierch (378t d#térlge R SRORPORT 1A Tt t&@ SehivaghrA, tweh resent
invention is described in _nore detail. <Conponent (a) > The detergent
conposi t1 0% S WWtthi FeTERTL ﬁé‘cﬁﬁg%ﬁtsof?ﬁ%ﬁ i Th a clay

m neral as the conmponent (a) in an anmount of 1 to 30 w-06. Fromthe

. . r cle. . .

Vi ewpoi nt- of sof t eni ng performance and washi ng performance, the content

of the conpo h ARG . Or i is
preferably 2 %Sd(e{/%vt)e%g ﬁrtt)r gop %%%?gﬁy 4 to%f%l\?lw%‘%ﬁsglﬁ%%%gr%e

pr ef er abi prhttienl @awt Be - usdditbhBE i ARrRItehar 8pf &e 8 dyowhScit £obed The
conponent (a) includes talc, pyrophyllite, smectite (saponite,

hect or i tErodatteoniare bestwevsdesl bed rbmtiboanéonsie,endowed with
excellent softness. The detergent composition of the present
invention can exhibit an effect by which articles to be washed
such as fiber products can be washed particularly by hand and
simultaneously endowed with excellent softness and prevention

of redeposition.

The softnesgs in the present invention refers to
smoothness felt upon contacting with clothing, and examples
of the fiber products include towels, bath towels, T-shirts,
sweatshirts etc.

Hereinafter, the detergent composition for cleothing in
the present invention is described in more detail.
<Component (a) >

The detergént composition for clothing in the present
invention comprises a clay mineral as the component (a) in an
amount of 1 to 3¢ wt%¥. From the viewpoint of softening
performance and washing performance, the content of the
componerntt {(a) in the detergent composition for clothing is

preferably 2 to 25 wt%, more preferably 4 to 20 wt%, still more

preferably 6 to 18 wt%, further more preferably 8 to 15 wt¥%.



beidellite, nontronite etc.) , vermculite, mca (phlogopite, biotite,
zinnwal dite, commonm ca, palagonite, celadonite, glauconite etc.),
chlorite (clinochlore, chanosite, ninmte, pennatite, sudoite, donhassite
etc.) , clintonite (clintonite, margalite etc.), surite, serpentine

m neral (antigorite, lizardite, chrysotile, anmesite, cronstedtite,
berthierine, greenalite, garnierite (nepouite) etc.) and kaolin m neral
(kaolinite, diTdkitenporsnrt te) ihallwes telet pyrophpibnget emctifoeom t he
vi ewpoi nt of softening performance, talc, snmectite, swollen mca,

ver m cul (SE@ondfey st ¢ 1K 1 Yo FRHCAT AER alStEVENSALE - RNl laniEe,
preferabl e, ctite is nore preferable, and nontnorjlanite is further
preferagﬁeé.deiﬁggg'cﬁwtbﬁo%teedeﬁfzo e VOrmHI g Wi F‘éﬁ?eeﬁﬁ%&%@t@f' two or

nor e ther.eqf... Fr h L ewpoint of caking sesistanc nd fi.ni.sh
feeli ng%%%}%étgdn%g]ﬁéﬁgl\ééger SC%TP% %‘P%%?y Fgalcaigfflr%ener%gﬁagrogﬁ}zgsent ed by

the follow e or (3) : = Al by, 011, Jn XasMEX+ (3)
wher ei n 93‘&3%%@%%6%98_2, bémf?rf% (:C{l%lofzﬁg/grél’ S%h andh%;D insﬁna%te\ée'l east one

nmenber selpcitad o, ramdNae Kiohbaséat d 3t cMy 112 iatdnide. (cBxad 8% ,0f the
clay mneral represented by the general fornula (3) include "Laundrosil

DGA212" md'rgamindreositle . PR4A&4Y i tandsé tpemdirosinida@Gs IPdwaeri'goranef, act ur ed by
SUD-CHEM E and "Detersoft GS", "Detersoft G B' |1 and "Detersoft G SW 4
manuf actlurzed dyr e aghaygothil & candgs hee ar¢zetS fediithhe beaypdseine(a) may be
ei ther a natural source product or a s)ynt hetic product. A m xing nethod
of Conpéﬁ%?ﬁnqﬁfﬁq,sgarnlerlte {nepouite] etc.) and kaolin wmineral

(kaolinite, dickite, nacrite, halloysite etc.). Among them,

from the viewpoint of softening performance, talc, smectite,

swollen mica, vermiculite, chrysotile, kaclinmineral etc. are

particularly preferable, smectite is more preferable, and

montmorilonite is further preferable. These can be used alone

or as a suitable mixture of two or more thereof.

From the viewpoint of caking resistance and finish

feeling, the component (a) 1s preferably a clay mineral

represented by the following general formula (3):
[8i,{Mg,AL,) O, (OH),]1* Me* (3)

wherein 0 <« a £ 6, 0 « b <4, X =12 - 2a - 3b, and Me is at
least one member selected from Na, K, Li, Ca'?, Mg'? and NH,.

Examples of the clay mineral represented by the general
formula (3) include “Laundrosil DGA212”, “Laundrosil PR414”
and “Laundrosil DGA Powder” manufactured by SUD-CHEMIE and

“Detersoft G138”, “Detersoft GIB” and "“Detersoft GlSW”



not particularly limted. It is nore preferable fromthe viewpoint of
handl i ng on production and resistance to caking to add it in

dry-bl endi ng, for exanple, in granulation procedure or after
granul ati on. <Conponent (b)> The detergent conposition for clothing in
the present invention conprises, as the conponent (b) , 0. 1 to 10 wt-QO
pol ymer having an average nol ecul ar wei ght of 500, 000 or nore, 60 nol os
or nore constituent_ nonaoners of which have a sulfonic acid group or a

group i MRS PhrAYIPsGr CRIDGFRUNIRCERT P gf Rip*or  a group in a

salt formthergof reinafter., the polyner is, also referred.to as the
e cgnﬁoﬁ??gn&@ g%?’g} egglhxer g‘nla?téurafsstﬂufrﬁrei %r%%f%t gr oup)

pol ymer containing a s oup Fa

As used @r£is§?§§r€%ﬁégoﬁ§55{le€m A mgﬁﬁgrrﬁet’fﬁé&ro% LABRARRE 40j L | n Lhe |

pol yner. For a constituent noner of nthat is a

pol ymer @bt b i cumenanen ieHts@H (29 1 £Mese B AW shepr epent ed by
-CH,-CH (X) - derived fromthe nononer CH =CH (X) . The pol yner

cont ai nivngewpsint @i baadildngroupradicetca asdlfarigraciedtgroalping t he
present invention nmay be a vinyl polyner, may be a condensed pol ynmer or
may be atpoig@titerin pbiyEendlben fhe pshypke, comtadaiwgtEgul fonic acid
group and/or _a sulfuric acid group in the present invention is a vinyl
pol yrer , P¥Pree@brodt afiar (HanilgtaoRinyl constituent monomer S having a
sulfonic acid group,,ar a group in a salt formthereof or a sulfuric acid
group or= OTﬁ?ﬁhpﬁnuﬁzﬁalt form t her eof

E The detergent composition for clothing in the present
invention comprises, as the component {(b), 0.1 to 10 wt% polymer
having an average molecular weight of 500,000 oxr more, 60 mol%
or more congtituent monomers of which have a sulfonic acid group
or a group in a salt form thereof or a sulfuric acid group or
a group in a salt form thereof (hereinafter, the polymer is
also referred to as the polymer containing a sulfonic acid group
and/or a sulfuric acidgroup}. Asusedherein, the constituent
monomers refer to monomer units in the polymer. For example,
a constituent monomer of [CH,-CH(X)], that is a polymer of vinyl -
menemey CH,=CH (X) represents a group represented by ~-CH,-CH(X) -
derived from the monomer CH,=CH(X).

The polymer containing a sulfonic acid group and/or a
sulfuric acid group in the present invention may be a vinyl
polymer, may be a condensed polymer or may be a polyether
polymer.

When the polymer containing a sulfonic acid group and/or
a sulfuric acid group in the present invention is a vinyl

polymer, the monomer unit that is a vinyl constituent monomer



i ncl udes, for exanple, groups derived from nononers such as
2- (et h) acryl oyl oxy ethane sulfonic acid, 2 (neth)acryl oyl oxy propane
sul fonic acid, 2- (neth)acrylam de-2-alkyl (C to C4) propane sulfonic
acid, vinyl sulfonic acid, allyl sulfonic acid, styrene sulfonic

vi nyl sul

2- (met h) acryl oyl oxy ethane sul fonic acid, 2-

furic acid etc. Tn particular, groups derived from

sul fonic_acjd, 2- th)acry] am de-2-al kyl (Cl to propane sul fonic
o o Y Aot E L G BEPHS s 2 BPWD Bl & T U HE GheitA e of

and

high poly
groups der

-acrylram me propangé oni ¢ aci

A R R W N L

acid,

d

(met h) acryl oyl oxy propane

styrene sylf @€, acid BhLGoTRr egPEEEET @D Brea aﬂ%w@m%h@ﬂ@rgeéhc\fﬁdag rom

2-acryl am de-2-met hyl propane “sulfonic acid 1s sti

nore preferable.

used hergi metX NEiR)1AG VY le tiRARS satkho¥! aci®l hacryl oyl or a mixture

t her eof .

These constituent nononers may be used in an acid form or

may

be used i(metineadorimydfossaldrdpppe guatpsitosaed, by- partially or wholly
zing their sulfonic acid group and/or sulfuric acid group. The
count er i émetfloragriglanigleopalkyd &1t thofm oprarasel swhieniaciatighoup or a
sul furic acid group includes a _netal _ ion, an_ammoniumion, an al kyl
al kenyl %haohi T TR © it Fildgl1steIonicarBoA. atorEeHh Twiianica O to

neutrali

Cc22 alk%%cﬁd?ﬂﬁ%ﬁh??ﬁ] -.substétuted erldlnlu ion, and a alquol

anmoni u
{

sulfuric acid etc. particular, groups derive
from 2- (meth)acryloyloxy ethane sulfonic acid, 2-
{meth)acryloyloxy propane sulfonic acid, 2-
(meth)acrylamide-2-alkyl (Cl to C4) propane sulfonic acid, and
styrene sulfonic acid are preferable from the viewpoint of high
polymerization ability and easy preparation of the polymer,
and groups derived from 2-acrylamide-2-methyl propane
sulfonic acid and styrene sulfonic acid are more preferable,
and a group derived from Z-acrylamide-Z-methyl propane
sulfonic acid is still more preferable. As used herein,
(meth)acryloyl means acryloyl, methacryloyl or a mixture
thereof.

These constituent monomers may be used in an acid form
or may be used in the form of salt-type groups formed by
partialily or wholly neutralizing their sulfonic acid group
and/or sulfuric acid group.

The counterion forming a group in a salt form of a
sulfonic acid group or a sulfuric acid group includes a metal

ion, an ammonium ion, an alkyl or alkenyl ammonium ion

containing 1 to 22 carbon atoms in total, a Cl to C22 alkyl-

or

As



ion containing 1 to 22 carbon atons in total, and is preferably an
al kali metal ion such as sodiumion or potassiumion, or an ammoni um
ion, nore preferably a sodiumion or potassiumion. In the polyner
containing a sulfonic acid group and/or a sulfuric acid group in the
present invention, the constituent nononers may be used alone or in
conbi nation of two or nore thereof, and when two or nore kinds of
constituent nomer s re used, the arrangenen hese constituent
nnnoner§nial otY bﬁ???@ﬁ?%ﬁ?@pyfﬁgf%ﬁuméﬁ 1 HE gnﬁﬂ%ﬁﬁg s‘Wﬁ Jﬁg‘arranged

r a”d&m cghrtg'iﬂ_‘i‘}xgll}'}:oqz EQrB{:?%&om\éhiaﬂ oQ%lpoiuXﬁr h;glo

or in presen

sulfon|c aci'd group a surruricracd group

inventi gfh i xMi 'ﬂbéltapobﬁ”Bﬁehaaéméck@ﬂmpflo%"&Trhﬁétéhggurﬁhf’of{' ny pol yner
is not particularly limted and can be sel ected from nethods known in

t he art.arfFammexatilien amyrayrefenabely £ebtdhmiing ar pathesiam agi.d group
or a group in a salt formthereof or a sulfuric acid group or a group in
a salt formtHHer ¢bk payyher oo aipdngner sekfbnior agay pecup-pulforeri zed

w th anot her nononmer not containing a sulfonic acid group or a group in
a salt foFMEREEEGCISIROUR ARG Praget ghyeptérna tdeotpnsiteydi t form
thereof, at a nole ratio of the fornmer being 60 nol os or nore.

Al t er natBRIRETS May] &nP‘EeQC‘F‘ ORf ot Ot ¥ 1o/ st‘é‘l"? ‘?’t')r‘?ﬁ?enereof
or sul f.uric tamaq,ldgr %UF)I o a, rou knmaqss%ft chlolr? {:E%tr] trﬁéno

s P e
|ntroduc Titte anexis g ar rary pol-yrrer dflo of the
const it ugnt ,,gRROMEYS ah}%aﬂgsaeﬁe JPLEROE JBist1 t\iBR déiforily R gONt & i ng

a sul f onic acid group and
particularly 11m1ted, and these monomers may be arranged at

random, alternately, or in block.

When the polymer containing a sulfonic acid group and/or
a sulfuric acid group in the present invention is a vinyl
polymer, a method of synthesizing the vinyl polymer is not
particularly limited and can be selected fram methods knaown
in the art. For example, a vinyl monomer containing a sulfonic
acid group or a group in a salt form thereof or a sulfuric acid
group or a group in a salt form thereof may be homo-polymerized
or may be co-polymerized with another monomer not containing
a sulfonic acid group or a group in a salt form thereof or a
sulfuric acid group or a group in a salt form thereocf, at a
meole ratio of the former being 60 mol% or more. Alternatively,
a sulfonic acid group or a group in a salt form thereof, or
a sulfuric acid group or a group in a salt form thereof, may
be introduced into an existing arbitrary polymer such that the
ratio of the constituent monomers becomes 60 mol% or more.

When the polymer containing a sulfonic acid group and/or



a sulfuric acid group in the present invention is a vinyl polyner, the

vi nyl pol ymer can be obtai ned by honopol yneri zing or copol ynerizing
nononers each containing a sulfonic acid group or a group in a salt form
thereof or a sulfuric acid group or a group in a salt formthereof, and
in this case, the polynmer can be synthesized through bul k polynerization
or precipitation polynerization, preferably through aqueous solution

pol yneri zation or reveyse phase suspensi on ol yneri zation fromthe
Vi evpoi it DT MG ASHR SECUR of CBBI SARPT I FOFER R hé FoFyiter

cont af 10 ol LR AR o BruP AN 008 BULY LS80 fl-gLonp L the

present finventi‘on I's a‘vi pol he~viny e

synt hesi 22Oy, 13k RY WP oAk P8 BBLAOGSH SAGM A5 4 adi1Gn ROlWTRr | zat i on,
anion polyneriZation, cation polynerization etc. Wen the vinyl polyner

i's obtaigesipsra ¢eBAbYifeh MIES ebfm tthdRRANEF "Y1 Ngr B sk Bapksuaci d
group or a group in a salt formthereof or a sulfuric acid group or a
group i mmaasadud anm shhereofm cheecopd| Wrer izethiw tdsof hie pononer (S) ),
constituent nononmers other than the constituent nononer having a

sul f oni ccamdial PYrohescized ghyopghnbalkabelywem tdtek@oforor a sul furic acid
group or a group in a salt formthereof are not particularly limted

i nsof ar R {3 YATe PLGHERLARAGOR SHY FERTRLBE| [t ttllh 2 BFEVSr a

| furic_acid i nt ai n_wat | ubility. Exanples of such
copol yei I E HSHTErS 4raoBsOrr BFVBRES Xl ST e (et h) acryl i ¢

apid ("(§6¥§9é¥¥égéfbn from the viewpoint of easy regulation of

polymerization.

When the polymer containing a sulfonic acid group and/or
a sulfuric acid group in the present invention is a vinyl
polymer, the vinyl polymer can be synthesized by any
polymerization methods such as radical polymerizaticn, anion
polymerization, cation polymerization etc.

When the vinyl polymer is obtained as a copelymer wherein
a monomer having a sulfonic acid group or a group in a salt
form thereof or a sulfuric acid group or a group in a salt form
thereof is copolymerized with other monomer (g), consgtituent
monomers other than the constituent monomer having a sulfonic
acid group or a group in a salt form therecof or a sulfuric acid
group or a group in a salt form thereof are not particularly
limited insofar as the polymer containing a sulfonic acid group
and/or a sulfuric acid group can maintain water solubility.

Examples of such copolymerizable monomers are as
follows:

Examples include (meth)acrylic acid (™ (meth)acrylic



8 acid" refers to acrylic acid and/or nmethacrylic acid) and salts

t hereof, styrene carboxylic acid and salts thereof, maleic acid nononers
(that is, maleic anhydride, maleic acid, maleic acid nonoester, nmaleic
acid nonoam de, or a mxture of two or nore thereof) and salts thereof,
and itaconic acid and salts thereof, and at | east one nenber selected
fromthese conpounds can be used. Anobng these conpounds, (neth)acrylic
acid and salts_thereof, styrene carboxylic acid and salts thereof are

pr ef er aftE % oF ©EEES COGHOTY T P A8 PG/ O&iRf (At )L 15cr G F & 286 P Ltand sal ts
t her eof ar e preferable, The.counterions form.ng these sal.ts may be
any coun"'t%eer%le(r;é% &g‘ cri e§a588f/( .Elﬁ .@?h 1? Cgrﬁsat]ittsuerghegrr?@%grrﬁﬁﬁéﬁi ng g
phosphord & AaLHomIEQURHAY 18, Gt d Qnﬁyﬁ?#&ef %met-%ess%) A1
phosphoni ¢ aci group (or a group 1n a“salt forn1€hereo J may 5130 be

copol ymeydzethonbek 8% arm B i d BRE ) ASKYIMYAOX B rak kvl xtliEde bE t§d)or
phosphoric acid, V|nyf phosphonic acid etc. can be nentioned. The

count er inonse toeiend )t Hrd sed 1t My ree fanynd calddericoas idessd i etk sabove.
Further, the follow ng nononers may al so be copol ynerized. 1)

( Met h) acrhdramvifdesndtitcheast ansubsbet wedecoedsibhwt ithesedcombourtss ni t r ogen
thereof with a d to C4 saturated or unsaturated alkyl or aral kyl group.

Pref er alffa &faMsises | NEPUE L HIRR HWRPINGS: déme NP heehyH ¢ net i) | ami de,
I e et e ce o NG, (TE ISP LU dRu, kR
{ preferable for easy copolymerization, and (meth)acrylic acid

and salts therecof are more preferable. The counterions
forming these salts may be any counterions described above.

A vinyl constituent monomer having a phosphoric acid
group (or a group in a salt form thereof) or a phosphonic acid
group {or a group in a salt form thereof) may alsc be
copolymerized. For example, {(meth)acryloyloxy alkyl (Cl to
C4) phosphoric acid, vinyl phosphonic acid etc. can be
mentioned. The counterions forming the salts may be any
counterions described above.

Further, the following monomers may also be
copolymerized.

1) {(Meth)acrylamides which are unsubstituted or substituted
at the nitrogen thereof with a Cl to C4 saturated or unsaturated
alkyl or aralkyl group. Preferable examples include
(meth)acrylamide, N-methyl (meth)acrylamide, N,N-dimethyl
(meth)acrylamide, N-ethyl (meth)acrylamide, N-t-butyl
(meth)acrylamide, {(meth)acryloyl morpholine, 2-(N,N-

dimethylamino) ethyl (meth)acrylamide, 3- (N,N-dimethylamino)



di met hyl am no) ethyl (nmeth)acrylam de, 3-(N, N-di nethyl am nD) 9 propyl
(met h)acryl am de, 2-hydroxyethyl (neth)acrylamde, N-nethylol (neth)
acryl am de, N butoxymethyl (meth) acrylam de etc. 2) (Meth)acryl ates.

Preferabl e exanples include methyl (neth)acrylate, ethyl (meth)acrylate,
2- hydroxyethyl (neth)acrylate, 2-(N, N-dinethyl am no) et hyl

(nmeth)acrylate, 2-nethoxyethyl (neth)acrylate, polyethylene glycol

A B SR SRS
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i pr-o er,.the of i nk i S,
preferablﬁgﬁﬁggﬁ% qggggbégﬁﬁgﬁﬁﬂ% ’ﬁogggéggb%ﬁﬁfggééL#ﬂ%ggf%%ml%%e anount
ossd i nking agent used in polynerization is preferably 0.001 nol %

of a cr
or | ess

gl ycol
gl ycol
1, 2-but

di (net h)acryl ate, neopent¥{ gl ycol di (netgg acrylate, glycerin di
) AcrRehFacPGL 4 DY teRened WA propane tri
and pentaerythritol tetra (nmeth) acrylate; acrylam de
Ty | 3

(et h)
(et h)
compoun

!

in the constituent nononers. The crosslinking agent includes,

exanpl e,2) paiaty)id6,1alteahol pLEBt RIS Yd:alngsl slGhcandet hgkage gl ycol
di (nmeth) acrylate, diethylene glycol di(neth)acrylate, polyethylene

for

dinerat gacridtat e etrvdpyimentd) ghygdhtedi f nepdy@cradiatie, di propyl ene

di (met h)acrylate, pol ypropyl ene glycol di(nmeth)acrylate,
ylrgtdi g greolateyi (Arethpadiypeahylanizgobatyyentngfiyasirylate,

at TR Etexyegi¥ic emat

acr

|
S R TINE Cmat CHORIES T

The polymer containing a sulfonic acid group and/or a
sulfuric acid group in the present inventicn may be a
crosslinked product. However, the degree cof crosslinkage is
preferably in such a degree as not to cause gelling. That is,
the amount of a crosslinking agent used in polymerization is
preferably 0.001 mol% or less in the constituent monomers.

The crosslinking agent includes, for example,
polyhydric alcohol (meth)acrylates such as ethylene glycol
di{meth) acrylate, diethylene glycol di{meth)acrylate,
polyethylene glyceol di(meth)acrylate, propylene glycol
di (meth)acrylate, dipropylene glycol di(meth}acrylate,
polypropylene glycol di(meth)acrylate, 1,2-butylene glycol
di (meth}acrylate, 1,3-butylene glycol di{meth)acrylate,
neopentyl glycol di {(meth)acrylate, glycerindi (meth)acrylate,
glycerin tri(meth)acrylate, trimethylol propane
tri(meth)acrylate, and pentaerythritol tetra{meth)acrylate;
acrylamide compounds such as N-methyl allyl acrylamide, N-
vinyl acrylamide, N,N’-methylene bis{meth)acrylamide, and

bisacrylamide acetate; divinyl compounds such as divinyl
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vinyl acrylam de, N, N -nethylene bis(neth)acrylam de, and bisacrylam de
acetate; divinyl conpounds such as divinyl 10 benzene, divinyl ether,
and divinyl ethylene urea; polyallyl conmpounds such as diallyl

pht hal ate, diallyl nmaleate, diallyl amne, triallyl amne, triallyl
amoni um salt, pentaerythritol allyl ether, and allyl ether of sucrose
having at least 2 allyl ether units in the nolecule; and unsaturated

al cohol deAc 5}{@%_9%%%% f‘%_n\@ BX}ri&thJ@rg@%\gﬁ%?ea?l %ic Whte.  Among

(neth)acrylate, and acryl oyt oxy pi met
these crosgdundNguadelt 8iatt byl namaalareol di&lu(%ﬂrla)l@%)él,a&ﬁanyl
e

pol yet hyl ene gl ycol di(nmeth)acrylate, divinyl nzene, pentaerythritol
triallylangireer trdrd 1yleatdaeyt bribdlyl edrmehiyh eilher are preferable. In
addition to copolynerization with the crosslinking nononers described
above, @eoEsiamitimy twdyabkylatheed and allhl @idleracf eactriose stingy an epoxy
conpound such as 1, 2- epox but ane, 1, 2-epoxy hexane, 1, 2-epoxy octane
and 1, 2-&paégpstdecane/l athernativellyp shy wrlessiiakipng wasaeraizmdi ed out,
such as self -crosslinkin% during ol yneri zation, crosslinkin reaction
of the FONSHRSTS WEER)@SENTBEREr SUGR 39 Fadivt I(BRLBI ACKRUREET GErEys: i onic
bondi ng ¢r li nki-ng Vi a etal. ion or_ 1t like: crasslinking via
hydrogen&Téﬁii%ﬁfy¥€%§§sﬁpﬁk?ﬁéyg§oxg %é???£§%¥%?%¥eﬁﬁ?9¥' domai n; or
crosslinﬁﬁégij%ggg'ﬂgyg_to helical structure. Wen the pol ymer containing
a sul fonic aci dioup and/ or

{ Among these crosslinking agents, ethylene glycol
di (meth)acrylate, polyethylene glycol di{(meth)acrylate,
divinyl benzene, pentaerythritol triallyl ether, and
pentaerythritol tetraallyl ether are preferable.

In addition to copolymerization with the crosslinking
monomers described above, crosslinking may be carried out
through a reaction using an epoxy compound such as 1,2-epoxy
butane, 1,2-epoxy hexane, 1,2-epoxy octane and 1,2-epoxy
decane. Alternatively any crosslinking may be carried out,
such as self-crosslinking during polymerization, crosslinking
reaction of the polymers with each other, or irradiation of
radiation rays; ionic bonding crosslinking via a metal ion or
the like; crosgslinking via hydrogen bonding; cressiinking by
a partial crystalline domain; or crosslinking ascribed to
helical structure.

When the polymer containing a sulfonic acid group and/or
a sulfuric acid group in the present invention is a non-vinyl
polymer, the polymer may be a condensed polymer such as

polyester, polyamide, polyurethane or polyimide, or may be a

11



a sulfuric acid group in the present invention is a non-vinyl polyner,
the polynmer may be a condensed pol yner such as pol yester, polyam de,
pol yur et hane or polyimde, or may be a 11 pol yether pol yner.
Alternatively, a sulfonic acid group or a group in a salt formthereof,
or a sulfuric acid group or a group in a salt formthereof, may be
introduced into an existing arbitrary condensed pol ynmer or polyether

pol ymer gﬁiﬁ%tkﬁ@%oﬁ%e%gt iﬁl@rﬁﬂq\fgq%t it Fﬁﬂ‘foﬁ?@%‘@{é 60

nol-0. or “nore. In Consideration of typical staining particles, that is,
sol i d paftgrehgs 1ef anydl angospathdrerat edrwiat Bul herdet &8 geMyoud g pol yner
containing a sulfonic acid group and/or a sulfuric acid group is

consi deredytompbd npaokailn d&btmnthyréof, amy dainimgpdupad iekesahn a
washi ng solution. Accordingly, it is considered that even if any

parti cl es<igft imgdaaipdt sogr candenpe@ peoiyren or pashetier phéyperyawmh i n t he
washing solution is not adsorbed into a plurality of particles, thus
causi ng ¥t 586redfat® ¢f thRdccardortdiany foneRer pdrsaniiess 6P vl a®ra bi nder
of fibers and particles, thus making re-adhesion dirt to clothing

di fficul*®rhat is, the molar fraction of the sulfonic acid nonomer and

sul furtc aci d PRGBS od s BICG! SE A0LX c i Aharn iy bl IPNONBLRLEQNStT Lt i ng

the polyner as conporient (| he pres I Aventi'on. The ‘anount  of
the consfditienzMRAERN oot MG DL THEQRKCwREH D BL QU BigeHtgroup in a

salt formthereof or a sulfuric acid group or a group in asalt form

tiher eof tife polymer containing a sulfonic acid group and/or a sulfuric
acid group is considered to be poor in affinity for any staining
particles in a washing solution. Accordingiy, it is
considered that even if any particles of mud and soot are
present in a washtub, the polymer in the washing solution is
not adsorbed into a plurality of particles, thus causing no
aggregation, and accordingly, the polymer sexves as a binder
of fibers and particles, thus making re-adhesion dirt to
clothing difficult. That is, the molar fraction <of the
sulfonic acid monomer and sulfuric acid monomer is preferably
higher in the monomers constituting the polymer as the
component (b) in the present invention.

The amount of the constituent monomer containing a

sulfonic acid group or a group in a salt form thereof or a
sulfuric acid group or a group in a salt form thereof is
preferably 60 mol% or more, more preferably 66 mol% or more,
still more preferably 85 mel% or more, further more preferably

95 mol% or more, in the whole constituent monomers.

As the polymer containing a sulfonic acid group and/or

12



preferably 60 nolo-. or nore, nore preferably 66 nol'6 or nore, stil
nore preferably 85 nol-06 or nore, further nore preferably 95 nol % or
nore, in the whole constituent nononers. As the polynmer containing a
sul fonic acid group and/or 12 a sulfuric acid group in the present

i nvention, a nolecule having an average nol ecul ar wei ght of 500, 000 or
nore determ ned according to "Definition of Average Mol ecular Weight"

bel ow i s used so that softness can also be actually felt upon washing by
hand. As® tHel farercage ifpEeuPal nnehghpresent hEnvRittelctll e 4 s9lesiidgsed, the

"snoot hness" of clothing can be further inproved, and the polynmer having
an aver quﬁﬂaﬂnﬂﬂﬁrﬁﬁ% &ﬁaESP?§60W66@hBr£$&ﬁQPfgﬂp It Ssuf fi ci ent
snoot hne aon .cl ot hin uring washi.ng. hand.. From t Vi ewpoi nt of

real i zi n%es%euﬁqjincei&e%ccgr]ﬁ%& nggs \?J\FF ﬁgfﬁ}elo%o?gr%\ferﬁ/eeﬁ%aﬁecé’l rther

dilute GRNCARIT Yol 1LNEsBMCLAIEHIID! Sitlilles WRLOBL SbSHR! ELat ALY

1,000,000 or nore, nore preferably 1,50 or nore, sti

pr ef er abfen 2,006 ARGHAM™ hanBUrtﬂberth@%%eﬁ?&@feeﬁl@@é&.‘uga§%%8{90 even
nore preferably 3, 000, 000 or nore, even nore preferably 4, 0, 000 or

nor e, eweh thenfiel grelfe i abl yobs 45 ,00he OrsntditBneeeno frefle thhaberabl y

6, 000, 000 or nore, In the viewpoint of solubility, however, the average
mol ecul dve visiighter snprefvedablynd30he0p0]l o0 mmvimssin awsmger ef er abl y
20,000, 000 or less. As used herein, "snoothness" refers to a state of

cl ot hes Me¥pe s Medghsolat P8R - 8F Pacst BPEe oFak| R ¢BHifHIieR§ a washi ng

solution in which fric ion_%Fnerated annngnclot es or anong
{ smoothness on clothing during washing by hand. From the

viewpoint of realizing sufficient smoothness with the polymer
even at a further dilute concentration, the average molecular
weight is preferably 1,000,000 or more, more preferably
1,500,000 or more, still more preferably 2,000,000 or more,
further more preferably 2,500,000, even more preferably
3,000,000 cr more, evenmore preferably 4,500,000 or more, even
more preferably 5,000,000 or more, even more preferably
6,000,000 or more. In the viewpcint of solubility, however,
the average molecular weight is preferably 30,000,000 or less,
more preferably 20,000,000 or lessg.

As used herein, “smoothness” refers to a state of clothes
in a washing solution or a state of clothes containing a washing
solution in which friction generated among clothes or among
fibers during washing was reduced. Particularly, upon washing
by hand, the friction appears as resistance which a person
washing clothes etc. receives (feels) on the hand, and when
the smoothness is improved, this resistance is hardly received

(felt), and clothes etc. can be very smoothly rubbed against
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fibers during washing was reduced. Particularly, upon washing by hand,
the friction appears as resistance which a person washing clothes etc.
receives (feels) on the hand, and when the snoothness is inproved, this
resistance is hardly received (felt) , and clothes etc. can be very
snmoot hly rubbed agai nst 13 one another. Anong the physical properties of
the polyner containing a sulfonic acid group and/or a sulfuric acid
group in the present invention, the physical property suitable for

exhi bi t iy ness" is "spinnability". The polyner with inproved

spinnability e Jlncorpaorated | smal |- anmoun to exhibit.

"snoot hness". gl%i tf'r%? gj\%g%‘qé:%ilrﬁra%ﬁp‘?%lye?ﬁft%ée pﬁtrlé”sngﬁtc?ér}cvael.rﬂlin(?n nmeans

that an AqyeQs, 300l Rlpt BRaPY yg%ulﬁﬂri[é)vﬁicf:gﬁ%%riﬁ}]ltﬂ@ and at
ol yrrer

| ower viscosity exhibits a “spinnability. A linear aving a
hi gher A AN naRitdlbh , Wicha ghy@%alﬁgﬁsﬁ@p@hyer@ﬁsdaim@%rhas an
i nprove spinnability and is thus a polyner preferable in the invention
for exhidlibig iexcekhment hhesvot heesinnabiikityg . MehB oglo Dfmeopianent  (b)
is not particularly limted. It is nore preferable fromthe viewpoint of
handl i ngimprevedbdpdtinalriflé tyddaytbé rirdropprirendidngn & osmakhgeeirim
granul ation procedure or after granulation. [Definition of Average
Mol ecul &0 \REiTgRit TIEECRrERE§E " rol Brul EPLAIeghEPnngkeé LébipbRehiie (b) used
in the present invention can be determ ned Q%? el. perpeation

i

chr omat GYFEHY P - LR BFSRE LSt emR ARUESHT et P Llymer

{ at lower concentration and at lower viscosity exhibits a
spinnability. A linear polymer having a higher molecular
weight with a low degree of crosslinkage has an improved
gspinnability and is thus a polymer preferable in the invention
for exhibiting excellent “smoothness”.

A mixing method of component (b) is not particularly
limited. It is more preferable from the viewpoint of handling
on producticn to add it in dry-blending, for example in
granulation procedure or after granulation.

[Definition of Average Molecular Weight]

The average molecular weight of the component (b) used
in the present invention can be determined by gel permeation
chromatography {(GPC) under measurement conditions described
below. As a standard sample, polyethylene oxide (PEO) is used,
and PEO-equivalent molecular weight is used as the average
molecular weight. In the present invention, the average
molecular weight of the component (b) shall be expressed not
by number-average molecular weight or weight-average

molecular weight, but by the PEO-equivalent value (referred
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bel ow. As a standard sanpl e, polyethylene oxide (PEO is used, and

PEO equi val ent nol ecul ar weight is used as the average nolecul ar weight.
In the present invention, the average nolecular weight of the conponent
(b) shall be expressed not by nunber-average nol ecul ar wei ght or

wei ght - average nol ecul ar wei ght, but by the PEO equival ent val ue
(referred 14 to hereinafter as "peak-top nol ecular weight") of a fraction
show ng i ensit _ i : . at j " pol yner
havi ng agr?gl\?gl?ggg%r&rg?e%%l ge%el%ﬁeﬁg%gliug%ggu&%ﬂé@ )r Eer%r%fa?tofonexarrpl e

refers tehcwiRR) YREIhIGIRSS: mlsjttgpoﬁt& edd alut eh dhirdendi ephesiar val ue of
1,500,000 or nore in terns of PEO equival ent nol ecul ar wei ght.

[ Measur exrepbloandi havirsg faor a GRPC g trivdd]c uCakrura sgIWSEVRY KL H YW

(manuf actured by Tosoh Corporation) are used with 0.2 M phosphate buffer
( KH2POL,mond, BPD,exauip 12 r£ Oblr €1 c=a Yl vineasshe st itepkas oplreo B aieley, wher ei n
the colum tenperature is 40C, the flowrate is 1. O nb/mn. , and the
sanpl e cCBHERY FAGigaties pt 3108 2§/ it 590 AR0Q Her derkesctigy Ferm& rs (90

light scatterin nal yzer) is used, Wien the nolecul ar weight cannot be
det er ni e 'lf;ﬁ‘{lg’éﬁfﬁ‘&vg‘or}&%‘g?énﬁﬁf‘ghﬁet hod, an approxi mate average

nol ecul a@%ﬁ"{%‘fé@_ﬁnéfﬁg Cé%&i%gtohgr;%gg Q¥Cu1%é I D (differenti al

refracto anal'ysrs usrng is carried out by using, f

or exanple, COlmRS s GUPWSbHRPMIb, ! nlh2e MARQSPRAL &k er / O, CH =
9/1 (mass ratio) as the eluent, at a columm tenperature of 40'C, a flow
rate of dhipdddtiich) ane aseanaenhr at bom Pho el dWulser (KH,PO,,
Na,HPO,, pH 7)/CH,CH = 9/1 (mass ratio) as the eluent, wherein
the column temperature is 40°C, the flow rate is 1.0 mL/min.,
and the sample concentrationis 1l to 100 ug/mL. As the detector,
RALLS {90° light scattering analyzer) is used. When the
molecular weight cannot be determined by the above measurement
method, an approximate average molecular weight can be
estimated by using RID (differential refractometer). The GBC
analysisusing RID is carried out by using, for example, columns
GMPWXL+GMPWXL with 0.2 M phosphate buffer/CH,CH = 9/1 {(mass
ratio) as the eluent, at a column temperature of 40°C, a flow
rate of 0.5 mL/min. and a concentration of 0.05 mg/mL.
<Component (c)>
bas the surfactant used in the present invention, a
conventionally known substahce can be ugsed. From the
viewpoint of improving detergency, an anionic surfactant or
a nonionic surfactant is preferably used as a main surfactant.

Particularly, the anionic surfactant is preferably a

surfactant having a Cl10 to C18 alkyl or alkenyl group.
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<Conponent (c)> As the surfactant used in the present invention, a
conventional |l y known substance can be used. Fromthe viewoint of

i nprovi ng detergency, an anionic surfactant or a nonionic surfactant is
preferably used as a main surfactant. Particularly, the anionic
surfactant is preferably a surfactant having a C10 to C 8 al kyl or

al kenyl group. is Preferable exanples include al kali netal salts such as

a Cl0 t#%e@%%a%'l'éyéxﬁﬂﬁ 3 ﬁﬁﬁ&@ “rﬁ’é‘%a 'é&ﬂt§%ﬂéﬁ“§?%"&%“ate

al kyl sul fate, pol yoxya yI ene er sul fate, a- atty acid
al kyl esler1sa tkyINcAEYH- @&E&ﬁifi&ﬁ@gr Susf1aebantne Aok eal kenyl
et her carboxylate, amno acid surf actant, al kyl or al kenyl phosphate
ester oralacyslalsﬁlltfbeeeoi:o1y6h5aa1m1yeﬁmrat]hejl lzer Heat oy 1&aicd, salts derived
fromtallow and coconut oil. In particular, alkyl benzene sul fonate,

al kyl  swilffatfettandcpdl gokyal kytenesal kyIN-etd@r agulnbakeidreyopr ef erabl e,
and particularly sodiumal kyl benzene sulfonate is preferable. The

ani oni ¢ SS\fPsteast RASYAnOEf rbkenyt EFi'LhE{mé?arhWWﬁng am3pPnagbdl i ty" of

t he organic. polyner as the nent or "snoot hness conferring
ef fect” SV A& a¥1 ,ﬁ)@ﬁ@nf’r(a&%ﬁgg{ ESFRY &Rtd Bﬁi EiSHhei-s

Vi ewnol i, EQ% £QpL atﬁ% &9&'&1&‘5 AL AL % kﬁb ldlet eLagnt

conposi t1on I'eYpre eral o e, Jrore pre 1y Vit % or
more, stdddoni®r &R, efﬁﬁaggﬁ%ljc%l‘%r Oglﬂgzlngéﬁzeﬁé'réllﬂffoﬂ@{ee aﬁﬁ(&fler ably 15
W *-. or nore, even nore preferabl’'y 18°wt-*. or nore, even no

pref er alghin £2@ et ¥nar pBRexyEL R éHe aa@rmcat.rﬁexofsulfate are

preferable, and particularly sodium alkyl benzene sulfonate
is preferable. The anionic surfactant has aneffect of further
improving “spinnability” of the organic polymer as the
component (h) or “smoothness conferring effect” by the
component (b) in the present invention. From this viewpoint,
the content of the anionic surfactant in the detergent
composition is preferably 5 wt% or more, more preferably 10
wt-% or more, still more preferably 12 wt% or more, further more
preferably 15 wt% or more, even more preferably 18 wt% or more,
even more preferably 20 wt% or more. From the viewpoint of
physical properties of powder, the content is preferably 40
wt% or less, more preferably 35 wt% or less, still more
preferably 30 wt% or less, further more preferably 26 wt% or
less.

The nonionic surfactant is preferably polyoxyalkylene
(preferably oxyethylene and/or oxypropylene) alkyl ether. A
polyoxyethylene alkyl phenyl ether, higher fatty acid alkanol

amide or its alkylene oxide adduct, sucrose fatty acid ester,
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physi cal properties of powder, the content is preferably 40 w% or |ess,
nore preferably 35 wt% or less, still nore preferably 30 wti or |ess,
further nore preferably 26 wto-. or |ess. The nonionic surfactant is
pref erably pol yoxyal kyl ene (preferably oxyethyl ene and/ or oxypropyl ene)
al kyl ether. A polyoxyethyl ene al kyl phenyl ether, higher fatty acid
al kanol am de or its al kyl ene oxi de adduct, sucrose fatty acid ester,

16 al kyl cQsi de, d t i rj n n ) e used.
The noni B0 S PEsid PAbalrt P A -TORERL e R B g g
remar kalle Jgadet engensy: fiftfc Qulr¥astahp SYGLcAS SDYUM SLA &y arffOM the

vi ewpoi nt of foam ng properties and rinsing, the nonionic surfactant is
used prefehaklywathe @ Bndan@mdtk 0516l InWidb &FgdSs foknpihe seasa afctashi ng
with the detergent composition containing a |arge anmount of the nonionic
surf act aag sebhen stzirak Freel thg'vidwieliotthes &fdeingvasbprygtissiaict eased,

so when the clay mneral is used as a softening agent, the softening
ef f ect ofintiagsoftheningg iggant sevéﬂcaahérmguwitm’eef@mhies iya@n not be

achieved to such a | evel as expect ed. To allowthe clay mneral to be
suf fi ci e?ﬂqlﬁ}ﬁ-%d%forlﬁed"tl"nto& tR&Sobj ect of washing thereby further

th t..1h t f tant t
he total sur FALCRR CCEB a%e‘ﬁ%%winv% SR FREBrBoPA SO PRLD (b
det ferably 60
W% or Ve e 0% PP S s e AR TG e

noni oni crcreak feellng” of clothes after washing is increased, so when
the clay mineral is used as a softening agent, the softening
effect of the softening agent even adhering to the clothes may
not be achieved to such a level as expected. To allow the clay
mineral to be sufficiently adsorbed into the cbject of washing
thereby further improving the softening effect, the ratio of
the anionic surfactant to the total surfactant [total
component {¢})] incorporated into the detergent composition is
preferably 50 wt% or more, more preferably 60 wt¥ or more, still
more preferably 70 wt% or more. The ratio of the nonionic
surfactant to the total surfactant [total component (c)] is
preferably 50 wt% or less, more preferably 40 wt% or less, still
more preferably 30 wt% or less.

The detergent composition of the present invention can

also be compounded suitably with surfactants such as a
betaine-based amphoteric surfactant, a phosphate-based
surfactant and a cationic surfactant.
<Component (d) »

A conventionally known alkali is preferably
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surfactant to the total surfactant [total conponent (c)] is preferably
50 wto-. or less, nore preferably40 wt-06 or less, still nore preferably
30 wt% or | ess. The detergent conposition of the present invention can

al so be conpounded suitably with surfactants such as a betai ne-based
anphoteric surfactant, a phosphate-based surfactant and a cationic
surfactant. <Conponent (d)> A conventionally known alkali is preferably

7 rcorpprala dnd e phicLlas: Ue GAOREIb L) (i3edbla L presen

i nventi on. I ncl udes onat es such

as sodi wn &ANONahRn SR akkimSAld & dgnseash anpdihight agky 4 and
al kali nmetal salts such as anorphous and crystalline al kal1 netal

si | i cat efietsdiC s ohaBesNeachlas Zsddichnrd sQ®onakcsl,| eabeal Thecalled i et al
salt has an effect of further inproving the "snoothness" attributable
to the casmponergh (dnd ilnghite aghesentd abhkeht imstaFrogitdisichviaeawpoi nt, the
content of the alkali netal salt in the detergent conposition is

pr ef er abigoPhaws endnerestablk npradfkerddbngtslveilicafresysiueh &¢iJIS nore
preferably 7 wt% or nore, further nore preferably 10 wt% or nore, even

nore pr efeF abty 2205 % §PBMes 1l EGate nol&eprekatabngtas $# 5% dieshor e,
even nore prefe i, or nore. mthe.vie rrmul ati on

bl anco, Sk A0 T oChDENT T O GrErARRY S0 . BB VESE ForE B ERErbl y 30

wt % or é@séhe<gBHHgHgH¥ (Qs)ﬁn,the present invention. From this

{ viewpoint, the content of the alkali metal salt in the detergent
composition is preferably 1 wt% or more, more preferably 5 wt%
or more, still more preferably 7 wt% or more, further more
preferably 10 wt% or more, even more preferably 12 wt% or more,
even more preferably 15 wt% or more, even more preferably 20
wt% or more. From the viewpoint of formulation balance, the
content is preferably 40 wt% or less, more preferably 30 wt%
or less.
<Component (e)»

Preferably, the detergent composition for clothing in

the present invention further comprises, as the component (e),
0.5 to 20 wt% compound releasing hydrogen peroxide in water.
From the viewpoint of softening performance and washing
performance, the content of the component (e) in the detergent
compesition for clothing is preferably 1.5 to 20 wt%, more
preferably 2 to 16 wt%, still more preferably 2.5 to 13 wt¥%,
further more preferably 3 to 10 wt%, even more preferably 3.5

to 8 wt%.

The component (e) includes a carbonate/hydrogen
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Preferably, the detergent conposition for clothing in the present

i nvention further conprises, as the conponent (e) 0.5 to 20 w96
conmpound rel easi ng hydrogen peroxide in water. Fromthe viewpoint of
sof teni ng performance and washing performance, the content of the
conponent (e) in the detergent conposition for clothing is preferably
1.5to 20 W% nore preferably 2 to 16 wt-*6, still nore preferably 2.5

to 13 w-., .furt f bly 3 to 10 wt.os, f bl

35t o PSS TRAC RS poReR S (65 THET s T S inatd Ry ar Bgen 1o
eroxid ' Afduct,,

ltori p)(;: y%f%g%ﬁ%gfﬁggggggﬁélgégé%?géefa%(dﬁa(% fid%a pyr’gp ogphat e / hydrogen

per oxi dgadghuelspnand /ag}d%gaﬁfp@ck@a% aB8LeK dePddustea ARNGJESE

conpounds, a carbonate /hydrogen peroxide adduct and a borat e/ hydrogen
per oxi dpeddeiicte ad®uctpr ehababl the shdofpsariisMaced Honad vf Midiregesm per oxi de
adduct and a sodi um bor at e/ hydr ogen per oxi de adduct are nore

pr ef er alplegoxfEdematidacti anpoi nboné t elisirireg gye feorarddee agidulitghre
tenperatures, a sodi um borate/ hydrogen peroxide adduct is further

pr ef er afire€ fezmdpler ofhhe seEWHi TR onakeshYAGOIpRr POF PR adducsw

tenperatures, a sodium carbonate/ hydrogen. peroxide adduct is further
pr ef er aifd aFts(?ﬂlle‘e%S’F@ﬁEgFﬁgnge%t]i’)erﬁ‘%%l%et aaéiqqctty,arteh@"fSnpound (e) is

bref er abl.y €0aked W LD 2, |norOR0LG, CRIRAUAD o7 p Al ALIAN ¢ Gampound. The

I nor gani¢ cormpound i ncludes bori<T aci ora odi um carbonate, sodi um
Su'fatetéﬂﬂ@?@%h%@%%“Eféﬁgium borate/hydrogen peroxide adduct is

further preferable, and from the viewpoint of washing
performance at low temperatures, a sodium carbonate/hydrogen
peroxide adduct is further preferable.

From the viewpoint of storage stability, the compound
(e) is preferably coated with an inorganic compound or an
organic compound. The inorganic compound includes boric acid,
borate, sodium carbonate, sodium sulfate, magnesium sulfate,
magnesium silicate, magnesium chloride, magnesium oxide,
sodium silicate etec., and the organic compound includes
polyethylene glycol, polyvinyl pyrrolidone, hydroxypropyl
cellulose etc. The component (e) is coated particularly
preferably with at least boric acid or borate. Boric acid
includes o-boric acid, m-boric acid and tetraboric acid, and
its salt includes alkali metal salts with sodium, potassium
etc.

The component (&) can be coated with the inorganic
compound or the organic compound by a method described in, for

example, JP-A 59-196399. The amount of the component (e) is

is



magnesi um si l i cate, magnesi um chl ori de, magnesi um oxi de, sodiumsilicate
etc., and the organic conpound includes polyethylene glycol, polyvinyl
pyrrolidone, hydroxypropyl cellulose etc. The conponent (e) is coated
particularly preferably with at |east boric acid or borate. Boric acid

i ncludes o-boric acid, mboric acid and tetraboric acid, and its salt

i ncludes al kali netal salts with sodiun1 potassium etc. The conponent

(e) can e coabad wiot ol B8 1,091 9A0IE LOMRUN, ofq Lhe o gRR] CogoTpONd by

a net ho escrib for “exanple, 196399~ he ambunt of the
corrponerf}az(ta)clle% l:%nl@ﬁ@ﬁ@h@bﬂ{e bdbritn M %) NDRBeRI eherabipbnéditt 0 90

W% in particles containing the conponent (e) . Wen the conponent (e)
i s used &9 fartuseldesscpataibileg thecL£omonaite (@mpdkeit gepynthef the
inorganic conpound or the organic conmpound with which the conponent (e)
i s coat edhdusitppéf Eraliinprgans ct cop@uwd of. the mprgarpreferpbiyd Wittdr 10 wt %
fromthe viewpoint of stability and solubility in the partlcles A
convent i"BH&N hRriRponardbilp) Z&8 cogbrdbis PZ@rferéﬁéVaQi%GOaé%mt%tc maybe
contained int ﬁt_fggitlcles Annng hese conpounds, chlor.i urea, an

ani oni ¢ “Eﬂfref REE ¥ b hordi%NtE stF TRttt 15 BOpPES BF ath ]1]1?3? espect
f | b | h f th th t
of sol ubj lﬁéﬁq ithe ra&hg gach. 0 e%§$ﬁ ggﬁugggntgow e particles

is preféra nponent erg conposi ti on

for cl Otgya!mlq%%;}r déc‘?ﬂuﬁﬂﬂl@r PRESENInd QYEALI AL PRE! BRI LYTY | Ses, as

t he conponent
{ in the particles. Among these compounds, chlorides, urea, an

anionic surfactant and a nonionic surfactant are preferable
in respect of solubility, and the ratio of each of these
compounds to the particles 1s preferably 0.1 to 5 wt%.
<Compornient (f) >

The detergent composition for clothing according to the
present invention preferably comprises, as the component (f),
0.1 to 20 wt% compound represented by formula (1) and/or (2)
below. From the viewpoint of softening performance and
washing performance, the component (£) in the detergent
composition for clothing is preferably 1.5 to 20 wt%, more
preferably 2 to 16 wt%, still more preferably 2.5 to 13 wt%,
further more preferably 3 to 10 wt%, even more preferably 3.5

to 8 wt%.
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0.1 to 20 wt % conpound represented by formula (1) and/or (2) below. From
t he vi ewpoi nt of softening performance and washing performance, the
conmponent (f) in the detergent conposition for clothing is preferably
1.5to0 20 wt, nore preferably 2 to 16 wo-., still nore preferably 2.5
to 13 wt-O., further nore preferably 3 to 10 w*-., even nore preferably
3.5 to8w% 20 R-C0 SO M 11 -00in R-COcoo M(2) O0in
wherein Rl represents a C4 to C13 al kyl group, R represents a C5 to C13
al kyl group, Mrepresents a hydrogea—gt | kali netal atom an

al kal i ne earth netal @ nium and when Mis
an al kaline earth met tom ; I\/ﬁ'??an al kdl}) net al

at om anmmoni um or al kahol is 1. Frlomthe viewpoint of
washi ng performance, each of RL and R2 in theénsformulae (1) and (2) is
preferably a C7 to C18, nore preferably Cl10 to C13, al kyl or al kenyl
group (nore preferably alkyl group) Mis preferably an al kali netal
atom nore preferably] sodiumor p ium parfticularly preferably

sodi um The conponent fﬁ2_ié_<3}0co reé(btd g, NiIn wat er, (v%;h
I

wherein R' represents a C4 to C13 alkyl group, R’ represents
a C5 to C13 alkyl group, M represents a hydrogen atom, an alkali
metal atom, an alkaline earth metal atom, ammonium, or alkanol
ammonium, and when M is an alkaline earth metal atom, n is 2,
andwhenMis an alkali metal atom, ammoniumor alkanol ammonium,
nis 1.

From the viewpoint of washing performance, each of R!
and R® in the formulae (1) and (2) is preferably a C7 to C18,
more preferably Cl0 to €13, alkyl or alkenyl group (more
preferably alkyl group}. Mis preferablyanalkalimetal atom,
more preferably sodium or potassium, particularly preferably
sodium.

The component (f) is a compound reacting, in water, with
hydrogen peroxide (specifically, hydrogen peroxide released
from the component (e)) to generate an organic peracid. The
detergent composition for clothing in the present invention
is advantageous in that it contains the component (f) thereby

improving the softening effect as compared with the case where
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hydr ogen peroxi de (specifically, hydrogen peroxide released fromthe
conponent (e) ) to generate an organic peracid. The detergent
conposition for clothing in the present invention is advantageous in
that it contains the component (f) thereby inproving the softening
effect as conpared with the case where 21 the conponent (a) is used
al one. The organic peracid refers to a peroxide generated by reacting

t he corrp&;@raon%;o)newtt ha) hydnogen nehexi dendeniged £ pamuthe foppanent (e).
The conponent (f) , when incorporated into the detergent conposition for
cl ot hi ngzo i gehHardablgenaieeepobgt edaasingathé CtEtsp@MH@I (H)NGithe
conponent (f) , fromthe viewpoint of stability. The anount of the
conponerttydfggem pehmxpalet idelresyedc dnbai hhageomegorampotent (f) is
preferably 1 to 80 wt% nore preferably 20 to 80 wt% still nore
preferably 30 Ghe zemppnsnt (i .t Weepdmdazivesacent Bitre et feteoggignent (),
at |l east one surfactant selected from pol yoxyal kyl ene al kyl ether, alkyl
sul fate,C%{?“RPWW’xféﬂrkﬁlé’ﬁ@l&ﬁkyllsePﬁ%Ee’éﬁWﬁtJem‘r'%rpcf GFated in an
amount of preferably 0.to 50 wti, nore preferably | to 45 w9% still
more. pr &1 BB 5D CPHEAS AR FOTEPREPTL G i P QU the IEUPEBIFITY of the
conpone )74, a S ﬁBT T I e I e o

prefer ag% 1:ya(%gnllet'{&?fer théo% | c\—h %ﬁ@l%e%g%%%%é agi? %Pf))é?fee%%‘?%&?fes wer e
added i nodhCin i ng\ReleBupBReAY e[ 08 NurBeL rabi gt hHEene Qxidandwi ts added

is preferably 3 to 20, nore preferably 4 to 15, and the average nunber
of propypenteiide 20ni-bs s added, isxigneferabpyefetablP,30 to 75 wty.
 In the particles containing the component (f), at least one
surfactant selected from polyoxyalkylene alkyl ether, alkyl
sulfate, and polyoxyalkylene alkyl ether sulfate is
incorporated in an amount of preferably 0 to 50 wt%, more
preferably 1 to 45 wt%, still more preferably 2 to 40 wt%, in
order to improve the solubility of the component (f) in a
washtub.

The polyoxyalkylene alkyl ether is preferably an ether
to which ethylene oxide and propylene oxide were added in block,
wherein the average number of ethylene oxide units added is
preferably 3 to 20, more preferably 4 teo 15, and the average
number of propylene oxide units added is preferably 1 to 10,
more preferably 2 to 7. The number of carbon atoms in the alkyl
group is preferably 10 teo 18, mere preferably 12 to 16.

The alkyl sulfate is preferably a sodium galt containing
10 to 18 carbon atoms, more preferably sodium lauryl sulfate

or sodium myristyl sulfate.

The polyoxyalkylene alkyl ether sulfate is preferably
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nore preferably 2 to 7. The nunber of carbon atons in the alkyl group is
preferably 10 to 18, nore preferably 12 to 16. The al kyl sulfate is
preferably a sodiumsalt containing 10 to 18 carbon atonms, nore
preferably sodium |l auryl sulfate or sodiumnyristyl sulfate. The

pol yoxyal kyl ene al kyl ether sulfate is preferably 22 pol yoxyethyl ene

al kyl ether sul fate whose al kyl group contains 10 to 18 carbon atons,

whi ch iz%%fé}ar@é}me%égﬁk ﬂb%ﬁteﬁr-suﬁrﬁt@%ﬁc?égglﬂghéf%dp?%ﬁ%ﬁj&egree of

pol yoxy erie group (reterred to hereinafter a is preferably 1

to 10, nDfeo Pieif ¥tdmko &i@ﬂds?\ﬁf@ﬁakﬂrﬁ %, s&odinBapel. yoxyet hyl ene
(EOp 2 to 5) lauryl ether sulfate and sodi um pol yoxyethylene (EQp 2 to

5) nyri séaydratdegsolsmdatzatdoa gegterablfepolhexpatriydres qranipai ni ng t he
conponent (f) may be fornulated fromthe above conponents by using a
bi nder s&Fettxed fucohepelipefhel e Bfipjcok mnedféwably deitd. 1Themore

pol yet hyl ene glycol is the one having an average nol ecul ar. wei ght of
pr ef er abPYE BRIP40 LEGOG, ABAPHFeFEH Y 008 UoP2EYRBYeERY 14 %or €
preferably 4000 to_10000. The fatt cid iis the one contain

D1 of or abl Y08 0 05t ar BV RESRES S DRBH S 4 BO VY SRR R at ons,
still mopg,preferably itsQ SeEﬁEaQOQu?EQ[g%a%é‘%}@é?eﬁaaéfé’. acid may be
in the for of  sodi um or potassi um soap. e binmder 1T's used in an anount

of preferably #he d2:3Q 14 %n@&ﬁiﬁéeﬁﬁéa@&{%énér?c 20k Wy b i 11 nore

preferably 5 to 20 wt% in the particles containing the conponent (f).
{ formulated from the above components by using a binder selected

from polyethylene glycol and fatty acid.

The polyethylene glycol is the one having an average
molecular weight of preferably 2000 to 20000, more preferably
4000 to 15000, still more preferably 4000 £to 10000. The fatty
acid is the one containing preferably 8 to 20 carbon atoms,
more preferably 10 to 18 carbon atoms, still more preferably
12 to 18 carbon atoms, and the fatty acid may be in the form
of sodium or potassium soap.

The binder is used in an amount of preferably 0.5 to 30
wt%, more preferably 1 to 20 wt%, still more preferably 5 to
20 wt%, in the particles containing the component (f).

From the viewpoint of storage stability, the composition
described above is compounded in the above proportion with the
particles containing the component (f).

In the present invention, an acidic substance may be
incorporated into the particles containing the component (f)
if necessary for the purpose of further improving the stability

of the particles containing the component (f). The acidic
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From the vi ewpoint of storage stability, the conposition described above
is conpounded in the above proportion with the particles containing the
conponent (f). In the present invention, an acidic substance may be
incorporated into the particles containing the conponent (f) if
necessary for the purpose of further inproving the stability of the
particles containing the conponent (f) The acidic 23 substance is

oref o 0L A0 BN GP6idar T 8B LN A 3ot one

nmenber selecte ni c a umaric ‘acld, citric

acid, gl yeotd G hrandad- ndr aunberzoLteactd. s ldRs et Qf; such
aci dic substance” in the particles containing the conponent (f) is

pref er abhyle Ot tari2D, hitarier acpaef enabliy dcte, 1P wolhc Hdid amer e
preferably 1 to 10 wi. The particles containing the conponent (f) can
be obt & rediyxyhetizng d heidbovEhe ompdrent of byuan aaribiitr snlys ratdod,
preferably by a method wherein the conponent (f) is mxed with apart or
t he whol 1 dfhe pariicelesrepirahdng uFfactarmonand [{dweds byefer®lvn of the
remai ning surf actant, the binder, the acidic _substance etc. The binder

i s added” proef &raii vy AF E A FETRY et (U5 TS - BFhbeMILE BHGES 2Pt er Dbei ng
nel ted prefer At 40 to 1000C, nore preferably at 50 to 1000C, stil

I
nore pre eFab y‘éi°50 to 900C. The m xture obtained in the nmanner

described abovgd $artiineed Btathifg LALT QmbInaN {fendozed by a
( obtained by mixing the above components by an arbitrary method,
preferably by a method wherein the component (f) is mixed with
a part or the whole of the above-mentioned surfactant, followed
by addition of the remaining surfactant, the binder, the acidic
substance etc.

The binder is added preferably after being melted. The
binder is added after being melted preferably at 40 to 1060°C,
more preferably at 50 to 100°C, still more preferably at 50
to 90°C.

The mixture obtained in the manner described above is
stirred and mixed uniformly and then formed by a usual
granulator into a pharmaceutical preparation.

The granulation method is preferably extrusion
granulation to prepare granules having an average particle
diameter of preferably 500 tc 5000 um, more preferably 500 to
3000 um. Another preferable granulation method is preferably
a granulation method of forming tablets by a bricketing

machine.

<Component (g) >
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granul ator into a pharmaceutical preparation. The granulation nmethod is
preferably extrusion granulation to prepare granules having an average
particle diameter of preferably 500 to 5000 ~im nore preferably 500 to
3000 ~Lm Another preferable granulation nethod is preferably a

granul ation nethod of form ng tablets by a bricketing nachine.
<Conmponent (g)> 24 Fromthe viewpoint of productivity, solubility and
caki ng resistance he det ergent conposition. for clothing in_the present
i nvention pr e%ﬁoé]}oltty}lecgr%ﬁr' é’g?? gg 5%8 2ehboheht SUGPiI B er havi ng
at | east_gne, ' l.ect f ]_Jg%tn%l j [ '
bufferiﬁa acﬁ?%%%g%é%ggﬁfdgg%é%ﬁgile -dFggggé?%%&gé?%éﬁgg%ﬁgh§g%%ent of
the conpgneRrd@ht iAvEALisRMMASI LNy soRpefseablas 20t @oxﬁgoﬂ@% nor e
preferably 30 to 70 wt% still nore preferably 40 to 60 % The
conponentg) gla bndlddeshdringlarsléexeclamd agriba seamanedittodpdtaiescri bed
on pages 56 to 74 in "Detergent /Washing Dictionary" (in Japanese) ,
First Edthelatindrigatic®y,i mtlkaNdybmbérr28g 4600¢n emhid exbloyd Har uhi ko
Ckuyama & Mdtoi M nagawa, published by Asakura Shoten, JP. Particularly,
t he i norBRHl ¢ Bl e i@ peeierablThe appiphoed BhefoRPSERtat®s,

crystalljne alum nosj|jcates eolite), tripolyphosphates_an
v7 ophosHRETESCOBRGS Lo Grghit £ gt b BY el arm pretetably

am nocar boxyl af £, 1y A PmafRC 3LReXYLBE §S 4 0 VG Q5 ¥GAE boxyl ates,

{ The component (g) includes builders {excluding the
component (d)) described on pages 56 to 74 in
“Detergent /Washing Dictionary” (in Japanese}, First Edition,
First Print, November 25, 1890, edited by Haruhiko Okuyama &
Motoi Minagawa, published by Asakura Shoten, JB.

Particularly, the inorganic builders are preferably

amorphous aluminosilicates, crystalline aluminosilicates
(zeolite), tripolyphosphates and pyrophosphates, and the
organic builders are preferably aminocarboxylates,
hydroxyaminocarboxylates, hydroxycarboxylates,
cyclocarboxylates, ether carboxylates and organic carboxylic
acid (salt) polymers. Other preferable examples of the
inorganic builders include zeolite and sodium
tripolyphosphate, and preferable examples of the organic
builders include organic carboxylic acid (salt} polymers,
carboxymethyl cellulose, soluble starch, saccharides,
polyethylene glycol etc., among which the carboxylic acid
(salt) polymers are preferable. Among the carboxylic acid

(salt) polymers, an acrylic acid/maleic acid copolymer salt
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cycl ocar boxyl at es, ether carboxyl ates and organic carboxylic acid (salt)
pol ynmers. other preferable exanples of the inorganic builders include
zeolite and sodium tripol yphosphate, and preferable exanples of the
organic builders include organic carboxylic acid (salt) polyners,

car boxymet hyl cellul ose, soluble starch, saccharides, polyethylene

gl ycol etc., anong which the carboxylic acid (salt) polyners are

pref erabl g4 a:gpggattgﬁ%@m'g a%&énééla'ltotq PRLYET %%casf

acid/ mal eic copolyner salt a polyacrylic¢ actd salt counter

ion: Na, eh&tﬂ!‘hle?fpy)su%lé%loﬁ?aiﬁ'd‘é‘é%%bleﬁc?upefﬂ&ﬁoh@cgféﬁrm%@@% idhe
nDIecuIar weight is preferably 1000 or nore, nore preferably SOOO or

more. <péeErL0NY endco e ndeisr gritle peEPeshbionsHos & ohdiag in the
present invention contains water (that is, water by a heating |oss

met hod deBztrebeconterd:=6 K 3362: 1998) in an amount of preferably 0.1 to
10 % nore preferably 0.2 to 6 w% still nore preferably 0. 5to 4
wt*6, further T eefeafasmdplopmposstign3fey *«clothingmnt feeypeapentnt of

storage stablllt and productivity <t her conponents> The detergent
conposi t +BRERpHC %?fhﬁaﬁld‘% atsE p(rte?éntls'l WREREI BY areRbipF ks

cof teni riC BNRRECEBeRER bR o R a6 anent ") Fros R A PEeERRT B e
foam I nhpbi {05 14 Sidd CONS: Ut drerad) #R24 Mo 8NWEDZYEE: B ARLL 26T, a

coloring agent pe’ f urre
( preferably 0.5 to 4 wt%, further more preferably 0.5 to 3 wt¥%,

from the viewpoint of storage stability and productivity.
<Other components:

The detergent composition for clothing in the present
invention can comprise components Known in the field of
detergent for clothing, such as a softening agent {other than
the component (a)), a fluorescent dye, a fcam inhibitor
(silicone etc.), an enzyme, an enzyme stabilizer, a coloring
agent, a perfume etc.
<sSurface modifications»

In respect of fluidity and caking resistance, the
detergent composition for clothing in the present invention
may be surface-modified with a surface modifier. The surface
modifier includes, for example, silicate compounds such as
aluminosilicates, clay minerals, calcium silicate, silicon
dioxide, amorphous silica derivatives and crystalline
gilicate compounds, fine particles of metal soaps and powdery
surfactants, water-soluble polymers such as carboxymethyl

cellulose, polyethylene glycol, sodium polyacrylate and
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<Surface nodification> In respect of fluidity and caki ng resistance, the
det ergent conposition for clothing in the present invention naybe
surface-nodified with a surface nodifier. The surface nodifier includes,
for exanple, silicate conpounds such as alumnosilicates, clay mnerals,
calciumsilicate, silicon dioxide, anorphous silica derivatives and
crystalline silicate conpounds, fine particles of netal soaps and

wd f er-sal.ubl e pol ynet boxyxret hyl
Col | ol bSBSHETSRER 4585 Gryadrs CoaTURCERI ) acryT QB HAF 8 e

pol ycar b&’éﬁé?}rﬁér L&g'éadﬂewt Sr_%%rfy' gﬁdagggéw%g%g? aCifhe GORGLYEEr O

salts thereof, an atty aci he 'surface ler 1s nore preferably

al um nO%&&fﬁi@ﬁ,i§|nﬁn\£e”?;>ﬁ?f€$éﬂr§bl§n§l@rﬁﬁ§c§s9i|l|:ﬂc%&e%i,l galemsREPRUAdS,
still nore preferably alumnosilicates or the clay mnéral that is the

conponenind agry&trOIm ide a4 lewpdienicomboshasaget st abhdié Yord fer00nt ent of
the surface nodifier in the detergent conposition for clothing in the
present &ahweméoshlictprebertds yl20minereil Hhegs]s mheecongreefeartabiy. 15 w - O
or less, still nore preferably 10 wt-06 or |ess. Fromthe viewpoint of
surface hpemfikatvigrPaline edneEprage sheblikiny addansdintest Ph Ehe
detergent conposition for clothing in the present invention is,
pr ef er abPyrfa @Fﬁ?fﬁﬁFé?nH%FédeBgégﬁ?ﬁﬁFVW§SWF%PBrﬁﬁBFéPt§ﬂPHI“ﬁore
preferab{x 5 w-06 or_nore. The ahove- Qtigged deterﬁgnt conmposition for
Ypfod

. e g 11 t1 reféra %
cl ot hi ng™ T Pt HE™pr eSERt i ient 57 &R 2B&Yprddicead by Wi 1% the above

r€3peCtiﬂfef@ﬂ@@ﬂf@%ﬁmpyog]ﬁﬂﬁﬂ“s@?ffﬁgrepreferablyﬁHJwt%orless.

From the viewpoint of surface modification, the content of the
surface modifier in the detergent composition for clothing in
the present invention is preferably 1 wt% or more, more
preferably 3 wt% or more, still more preferably 5 wt% or more.

The above-mentioned detergent composition for clothing
in the present invention can be produced by mixing the above
respective components by a known method.
<Physical properties of the detergent composition for
clothing>

In respect of stability, the detergent composition for
clothing in the present invention is preferably in a powdery
or tablet form, more preferably in a powdery form. In respect
of solubility at iow temperatures and stability, the average
particle diameter determined from particle size measured by
a sifting method with a sifting machine described in JIS K
3362:1998 is preferably 200 to 1000 pm, more preferably 250
to 900 um, still more preferably 300 to 800 um. In respect

of solubility at low temperatures and stability, the apparent
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<Physi cal properties of the detergent conposition for clothing> In
respect of stability, the detergent conposition for clothing in the
present invention is preferably in a powdery or tablet form nore
preferably in a powdery form In respect of solubility at |ow
tenperatures and stability, the average particle dianeter determ ned
fromparticle size nmeasured by a sifting nethod mﬁth a sifting machine

described in.Jl S K 336251998 | L€ eram

preferabgen gV'Tea%ﬂﬁf iB% stlﬁ?gnﬁie(ﬁ?e raBI ég %§28g% gn

respect pfrsp af 1bew & aphhidy. parent

27 denS|Py nea%%P% (%¥ a netho%?ggsé?%ﬁég%FgggF%& Q%%'E Jf%gS ?B’

pref er abky; 30Ghdr@ %2@9egéb1yrmfcet@rﬁi‘o%r apLy f4QRnke df0 pklEerasii/ | nore
preferably 600 to 1000 g/L, further nore preferably 700 to 980 g/L In
respect eobowashesg ¢erf ormance, softening performance and danmage, the pH
of 0.05 wt % aqueous solution of the detergent conposition for clothing,
determ ned at ROOCGspsctdest ridmdinog ngr$ok8862e1998ftegipgeferably 8 to
12, nore preferably 9 to 11. 5, still nore greferabl 9. 5 to 11,

further Prbferpreseranl darmde the PH PEspet S GBIV geinsimmnce and

softenin erformance, the anmpunt of calcium captured. in the det er gent
Conposi t36&%%@6@&3&9&9@%@0%&Je?l?nfﬁédclr%? Rthe Gt ergéne =OABeSi ¢ | on

Lo ! BT B PR L R o BT 9 200,50

{ preferably 9 to 11.5, still more preferably 9.5 to 11, further
more preferably 10 to 11.

In respect of washing performance and softening
performance, the amount of calcium captured in the detérgent
composition for clothing, as determined for the detergent
composition for clothing by a measurement methoed below, is
preferably 20 to 300 CaCO, mg/g, more preferably 50 to 200 CaCoO,
mg/g, still more preferably 100 to 150 CaCoO, mg/g.

(Method of measuring the amount of calcium captured)

The amount of calcium captured is determined by a method
described in line 6 in lower right column on page 3 to line
& in upper left column on page 4 of JP-A 3-277696 (provided
that the anionic surfactant is read as the detergent
composition for cleothing).
<Method of washing fiber productss

The method of washing fiber products in the present
invention has a step of washing an object with the detergent
composition for clothing. The object to be washed includes

fiber products made of natural fibers such as cotton, hemp,
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ng/g, still nore preferably 100 to 1SO CaCO ng/g. (Method of neasuring

t he anobunt of cal cium captured) The anmount of cal cium captured is

determ ned by a nethod described in line 6 in |ower right colum on page
3toline 6 in upper left colum on page 4 of JP-A 3-277696 (provided
that the anionic surfactant is read as the detergent conposition for
clothing). <Method of washing fiber products> The nethod of washing fiber

ducts in t t t f hi bj ect th
the det %%the“cecﬁﬁr%ie%%eéﬁ% " GPBER, RYCR THE TRy 45 BEVESNES | nel udes

f1ber p@% aet ed f| ers%é%t%'etfﬁ:bﬂﬁe%‘:?ué‘ﬁ £Ot1 0N o NeMLy, 4 28 hai r

etc. reg as rayon, cupranmmonl um rayon etc.

sem - syngfeti fd bBS SUGH S 28CLALR, BATyesYOE NeldG 1 idigrs such as
nyl on, pol yester, acryl etc. The fethod of washing wi'th the conposition

of the inventimen rkatiody odnwaBhangedi snf ¢eai agmpdd iecilormyfoe hany known

nmet hod used in washing of usual fiber products, and the washing

condi t i ohsvenicirradatrénperratnhenced sufgndey eff ettt magrise aaty kpawr i cul arly
limted. The detergent conposition for clothing in the present invention
i s pref enephed isedugevhahiagsifngswyl Aaher Wrdiqtife ardipesvaslinof the
present invention is used in washing of clothes by hand, the clothes
during tFePHelAmbfucly éSaF§E5‘PeE6F|’f‘E‘? r PSR W SEMICEeBFFng T BRI es

particularly limited.

( The detergent composition for clothing in the present
inventiocn is preferable for use in washing by hand. When the
composition of the present invention is used in washing of
clothes by hand, the clothes during the treatment are also

conferred with soft feeling.

Examples
<Powdery detergent composition for clothings

Table 1 shows detergents A to F used in the Examples and
Comparative Examples below and detergent G preferable as the
composition of the present invention. In Table 1, 0.05 wt%
agqueous solutions of all detergents A to G, as determined at
20°C as described in JIS K3362:1998, showed that the pH value
was in the range of 10 to 11, the amount of calcium captured
was in the range of 50 to 200 CaCO, mg/g, the average particle
diameter was in the range of 300 to 800 um, and the apparent

density was in the range of 700 to 980 g/L.
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<Powdery detergent conposition for clothing> Table 1 shows detergents A
to F used in the Exanpl es and Conparative Exanpl es bel ow and detergent G
preferable as the conposition of the present invention. In Table 1, 0.05
wt % aqueous solutions of all detergents Ato G as determined at 20'C
as described in JI'S K3362: 1998, showed that the pH value was in the
range of 10 to 11, the anpbunt of calciumcaptured was in the range of 50
to 200 Ga{de my/ g, the average particle dianmeter was in the range of 300
to 800 ~Lm and the apparent density was in the range of 700 to 980 g/L.
29 Table 1 Detergent ABCDFI FI G LAS-Na 30 14 11 30 10 11

................ S eveveeo...Detergent. .. .......
e e gt e patetedn e L ekl gie 14
20 20 20 26| (9) J!ré.s-_‘.-ﬁ-%‘_-..-..-.:-:.:.-.--._ ......... 30 | 14| 1L L3010 ] BRIl 27
Sodi um tri pgl yghasiibratre 15 10 1 0 I O Soila) @iy 10 124523103 25125 22
............ - S(-}-E.p_ - - ... - = = .... ﬂ-.--.--.---.-z.-.-.....—}.--.- --I--.-.-..-:-:-: .--.----.—...-.-1-.-_. « = = = « = = = &
....... --- oy - Soct}&gmam carbonate-p i
oectte T8 [2r [0 [0 20 |26
Sodium tripolyphosphate | 15 10 | 10 | 10
{ Soda ash 10 ; 24 | 231 25| 25| 25 22
B e N N I
— No.1 silicate 10 | 10
B‘Q ---------- -.--.---‘-. ------------------------------------------- decnmanntrarenehananns
; Crystalline silicate 1 1
‘;E_,g’ Glauber’s salt |4 2 131 13 | 28| 23 ] 13
% Sodium sulfite 1 {04 0.4
= Sodium chloride 4 4
S| PEG13000 NEEEEEEEEERE
fé AA/ MA, copolymer 05| 3 1 1 1
§_ AA polymer 8 6
§ ® Granulated product of sedium 1
lauroyloxy benzene sulfonate
CMC 0.5
( {(e) ISDdium percarbonate 2 1
Fluorescent dye 0.1 1] 0.1
Enzyme (protease) 0.11041]0.2 0.2
Enzyme {cellulase) 0.1 03] 0.2 0.2
Perfume 03] 021 02 0.2
Water 6.4 3 3 3
Total 100 | 100 | 100 | 100 | 100 } 100 | 100
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.............. No. 1 silicate 10 10 - ----- --- --- ~0OCrysta Ili
ne sili cate 1 1 dauber's salt 4 2 13 13 28 23 13 Sodiumsulfite 1 0.4
0.4 O rE Sodiumchloride 44 0 PEG130001 211111 -~8 AAAMA
copolymer 0.5 3 11153 0 AApolyner 6 6 Ganulated product of sodium
| aur oyl oxy benzene sulfionate CMC 0.5 (e)]Sodiunlpercarbonate 21

L sscert el el ERBIRCEIBLEST LD b QA R0 2 BT
_+130 Tot ahglngn 1803500 150Qa1-40Ry100:0,630 sTNGIRGELFL RO Sk Tabl e 1
are as follows: LAS-Nat Sodlun1llnear-alkyl benzene sul fonate (the nunber
of carbaff ajzgiFor Rtdie ahkyhegaoupl 42049: 14 to 14)

e Non-ion or nonionic compound: C10 to Cl4 primary alcohol

to which 10 mcles on average of EO was added

e Soap: Sodium fatty acid salt {the number of carbon atoms

in the alkyl group: 14 to 18)

¢ AS-Na: Scdium alkyl sulfate (the number of carbon atoms in
{ the alkyl group: 12 to 16)

- Zeolite: manufactured by PQ Chemicals Ltd., Thailand

e Sodium tripolyphosphate: manufactured by Jiangyin

Chengxing Household Chemicals Co., Ltd.

¢ Sodium bicarbonate: Sodium hydrogen carbonate manufactured

by Tosoh Corporation

¢ No 1 silicate: manufactured by TOKUYAMA SIAM SILICA CO.,

LTD.

¢ Crystalline silicate: “PURIFEED GRANULE” manufactured by

Tokuyama Siltech Corporation

e Glauber’s salt: Sodium sulfate manufactured by Shikoku

Kasei Kogyo Co., Ltd.

*» Sodium sulfite: manufactured by Mitsui Chemicals, Inc.

e Sodium chloride: manufactured by Nippon Salt Manufacturing

Co., Ltd.

e PEG13000: Polyethylene glycel “PEG13000” manufactured by

Mitsui Chemicals, Inc.

e AA/MA copolymer: an acrylic acid/maleic acid copolymer

“ACUSOL479N” manufactured by Rohm & Haas, Taiwan

31



9 Non-ion or nonionic conmpound: Cl10 to Cl4 primary al cohol to which 10
nol es on average of EO was added * Soap: Sodiumfatty acid salt (the
nunber of carbon atons in the alkyl group: 14 to 18) 9 AS-Na: Sodi um

al kyl sulfate (the nunber of carbon atonms in the al kyl group: 12 to 16)
.9 Zeolite: manufactured by PQ Chem cals Ltd., Thailand 0 Sodium

tri pol yphosphat e: manufactured by Jiangyin Chengxi ng Househol d Chem cal s

Co., Lt i hi s 2 0 t factured
by Tosory & BotyiHEER! AR ST (eladBh SOEpR0e o B 2 A
SI LI CA GRightL R, doddr yehakkhpeest! featel - cQURIFRER GRANULE  yranuf act ur ed

by Tokuyama Siltech Corporation 3 auber's Salt: Sodium sul fate

manuf actwe gsththydeSidaaified KgsepciKogyo Co., Ltd. Sodium sulfite:

manuf actured by Mtsui Chemicals, Inc. Sodiumchloride: manufactured by
Ni ppon SalMOvanoérkooxynenghy Cozgllitldhser “PEGLBO66: BPOBYRI iyl ene gl ycol
"PEGL3000" manufactured by Mtsui Chemcals, Inc. o AN VA copolyner: an
acryl i c BRPW A e & dipepesl yréshi" Aoemora7ode - mdrfif-act ured by Rohm &
Haas, Taiwan 31 AA polyner: polyacrylic acid (I\ﬁgqak-top aver.age nol ecul ar
wei ght - 1 5006 UMpBFSERFRAGHLE b1 JEBFLBGLI TSRt NBPeBuParoxids Co.

Ltd.
e Granulated product of sodium lauroyloxy benzene sulfonate:

i bleaching particles described in column 0018 in JP-A 2000-

256699
e Fluorescent dye: “Tinopearl CBS-X" manufactured by Ciba
Geigy
s Enzyme (protease): “Cannase 24TK” manufactured by Novozymes
e Enzyme (cellulase): “Cellulase K” described in JP-A 63-
264699

Examples 1 to 3 and Comparative Examples 1 to 3

Powdery detergent compositions for clothing in Table 2
were prepared from detergent A, B or C in Table 1 and the
ingredients in Table 2 and then examined for prevention of
redeposition according to the following method.

(Method of evaluating the prevention of redeposition)

0.25 g carbon black (Asahi standard carbon for washing,
average particle diameter of 150 nm, manufactured by Asahi
Carbon Co., Ltd.} was introduced into a 1-L beaker and then
mixed with a detergent solution prepared by dissolving the
detergent composition for clothing in Table 2 (the

concentration used is shown in Table 2). For efficiently
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wei ght determ ned by GPC) * CMC. carboxynethyl cellul ose "Sun Rose B
(B2B) manufactured by N ppon Seishi Chemical Co., Ltd. a Sodium

per car bonat e: manufactured by N ppon Peroxide Co., Ltd. e Ganulated
product of sodium | auroyl oxy benzene sul fonate: bleaching particles
described in colum 0018 in JP-A 2000- 256699 & Fl uorescent dye:
"Tinopearl CBS-X' manufactured by Cba Geigy Enzyne (protease) "Cannase

24TK" ! E [ | ul . "Cel,l K"
Gasori baBUASIUGH Che DRYRINBoack ARG HL Bt kaertEn HANG T o 1
to 3 Powdeny Letss %e@tonq%&egﬁog bg@féofsgrry f&é&%&é&df@& aR} q(o%gs\aer e

prepared from detergent A, in Table 1 and the i'ngredients in

Tabl e 2 kit hercgyam pegatof e Py evestdd 20fos r@depasicbitennagtordi ng to
the follow ng nethod. (Method of evaluating the prevention of

r edeposiddramadrurzdbby sadiorkbisatkaf Asahi Lstandesas wearteens fameasashi ng,
average particle dianeter of 150 nm manufactured by Asahi Carbon Co.,
Ltd.) waslt aneadpred licrivasking naphiker Nafidonhd NA A 0@ 2w 2 fardadat er gent

sol ution prepared by dissolving the detergent conposition for_ clothing
in Tabl et (e YoAc ERRPIRTEndEETERFRE etRTPSPrY 2yagmnteffitiently

32 dispgrsinNg e carhon BhagKy: 1% AWM otnd! 30855 LOL, 40 ¢
hereinafter as JIS standard detergent) and then cut into 8 cmx8

( cm pieces to prepare 8 cotton test clothes. These cotton test
clothes were introduced into the above detergent solution and
washed in a mixing type detergency tester (Terg-O-Tometer;
rotational speed:100x5 rpm) at 25°C for 10 minutes. After
washing, the test clothes are dehydrated, then ironed and
measured for the redeposition-preventing ratio according to

the following equation.

Redeposition Preventing Ratio (%) = 100 — [((reflectance of
the original cloth}) - (reflectance of the test cloth after
washing) )/ (reflectance of the original cloth) x 100]

The reflectance was measured at a wavelength of 550 nm,

The redeposition-preventing ratio is shown in Table 2.
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m nutes by a sonicator (UOGO0OPB-Y manufactured by Kokusai Denki Lteck).
Separately, cotton 2003 (No. 3 cotton cloth manufactured by Senshoku
Shizai Co. , Ltd.) was washed 5 tinmes (in an automatic washi ng nachi ne,
Nati onal NA-F70AP2, standard node) with a standard detergent for
detergency judgnment JIS K 3362 (not conpounded with a fluorescent dye)
(referred to hereinafter as JIS standard detergent) and then cut into 8
cnxB cnfpbéeed to prepare 8 cotton test clothes. These cotton test
clothes were introduced into the above detergent solution and washed in
a mxing type detergency tester (Terg-0-Toneter; rotational speed: 1005
rpm at 250C for 10 mnutes. After washing, the test clothes are
dehydrated, then ironed and asured for the redeposition-preventing
ratio according o the foll ow|ogueguatior.; ReBspo® ti gn Preventing Ratio

(%9 = 100 - [((reflectance of heyoriginall cr gt ) |- .(fefl ectance of the
test cloth after shi ng))/(rGLf_LprTzn e nfjh%_gn_gﬁn;il cloth) x 1001
55(

The refl ectance &@s meRsdtsdaatl g wavellengt hoof nm| The
redeposi ti on- pr ey€nt|i-ng--f-at+-0-is--shown 4i-r--Fabi-4--2:--t33--Jabl e 2 Conparative
exanpl e Exanpl e %%2 [Btekgeht B § Ddt 80 gent (A 9G 9D {0 . '
................. T e e Y I N '
Det ergent B 90 9Qc 3| Detergent C 90 90

%E Synthetic polymer 1 1 1
ff © | Bentonite | 10 | 10| 10| 10| 10| 10

Used concentration™ | 100 | 100 | 100 | 100 | 100 | 100
{(g/30L)

Prevention of
redeposition (%) 56 53 55 | 55 54 | 53

* The used concentration is the total concentration of the

detergent and bentonite used (this applies hereinafter).

The ingredients in Table 2 are as follaows:
e Bentonite: “Laundrosil DGA212” (bentonite, manufactured by
SUD-CHEMIE)
e Synthetic polymer: a copolymer of sodium 2-acrylamide-
2-methyl propane sulfonate/sodium acrylate = 95 : 5 (molar
ratio}, synthesized in the following Synthesis Example.
(Synthesis Example)

6.00 g sugar ester (8-770, Mitsubishi-Kagaku Foods

Corporation) was dissolved in 800 g n-hexane and refluxed in
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5 all o . mmmmmm mmmmme e
Detergent C 90 90 O Synthetic polynmer 1 1 1 Bentonite 10 10 10 10 10 10
Used )concentration 100 100 100 100 100 100 (g/30L Prevention of 56 53
55 55 54 53 redeposition WThe used concentration is the total
concentration of the detergent and bentonite used (this applies
hereinafter). The ingredients in Table 2 are as follows: e Bentonite:

" Laundr%iﬁi%ﬂa}tmgg_@i'tgndngng%@&{:yégdopym )lﬁDZQHEM E) a Synthetic

pol ymer: a copol ymer of “sodi um 2-acryl am de- 2-net propane
sul fonata&éﬁpphm&ra@rczr-yﬂ@tr@d:p%%aané EOREsficrati@) . 18y hesdizgd in the

foll ow ng Synt hesis Exanpl e. Synt hesis Exanple) 6.00 g sugar ester
(S- 770, Wddsarhidhi -1IKagalkieriyadds acCar panat 0 oa) qes, ofi ssaihded 2-n 800 g
n-hexane and refluxed in 34 a nitrogen atnosphere, and a solution of 600
g 2- acrugtan derapimstamald imed pdiey b dloimcl deci(H; 52 6Magrudaditusrediysdr oxi de,
10 g acrylic acid, and 0. 80 2,21-azobi s(2- nethyl prop i onam dine)
di hydr otk iFee & Vh?)@,lcﬁhrﬁﬂfg’cﬁtl}’rléﬁrblytdv%léél PhPes dedpnéardIWRiEt ri es,
Ltd.) in 510 ddei oni zed water was added droi)wi se thereto over 1 hour a
tenperatYﬁ%a ggopw1se thereto over 1 hour temperature kept at

10°Cor less, and the mixture was further stirred for 30 minutes.

Only the aqueous phase was separated from the resulting
{ azeotropic refluxed fluid, and when the water content was

reduced to 30 wt%, the aqueous phase was left and cooled, and

the resulting solid granular product was dried under reduced

pressure to give 674 g colorless granular polymer (939.7%). As

a result of measurement of the resulting pelymer by GPC, the

peak-top meolecular weight was 7,800, 0060. The averadge particle

diameter was 220 pm.

As can be seen from the results in Table 2, the prevention

of redeposition is not reduced even if the synthetic polymer

is added.

Examples 4 to 7 and Comparative Examples 4 to 7

The ingredients shown in Table 3 ({the same ingredients

as in Examples 1 to 3} were used in the detergent A, D, E or

F in Table 1 and the resulting detergent compositions were

evaluated for their softening property in the following

method.

(Method of evaluating the softening property)

(1} Preparation of towels for evaluation

Commercially available 20 new cotton towels (size 30

35



100C or less, and the m xture was further stirred for 30 mnutes. Only

t he aqueous phase was separated fromthe resulting azectropic refluxed
fluid, and when the water content was reduced to 30 wi, the aqueous
phase was |eft and cooled, and the resulting solid granular product was
dried under reduced pressure to give 674 g colorless granular pol yner
(99. 7-0.) . As a result of neasurenent of the resulting polynmer by GPC

t he peaégﬁgébocgpl P&d’% %‘E’t%hgmefl@gﬁglj:rgggeﬂ%pwagpgngvﬁ{ aglé)fniéé cle

di amet er was 220 gm can be se romthe results”in e t he
prevent ipith ehd gdeposindom iderRegehediic afd Rergehtt Bonsymthati s, pol yer
is added. Exanples 4 to 7 and Conparative Exanples 4 to 7 The ingredients
shown i rofTald 5/ ttheé s ane aunghadi enwash asg i Madixanp| @& thdn@13Nawer e used
in the detergent A- Db Eor F in Table 1 and the resulting detergent
conposi tFufsPersarggalduaiode ) f, ot ot heepasef tenthy froperalyatidohe

follow n met hod. (nethod of evaluating the softening property) (1)

Pr epar at IR¥E BTG FOVESE ) evaThmatiade rCofRdr &t diNey paehrrabrenhiatkw cott on

towel s (sizeeég% 35 cnx8Q_cm 100% cotton) were pretreated by washing
%4 ath

them 5 t3 & & - FI B B A R ot T gBRTAAUTE @t éFdent
concentration f. 25 3Q L.in an_automatic shin Lne
F70AP2, IZ %enr alro hn%sdé??‘?%)sﬁrz gpa?'aen#oa\l/\%rﬁausrﬁ‘dowe@%ﬂ a’?ﬁgﬁf C('O
tovel s) e e, Wal e dised ol tRepeekLgat fBphepad

(2) Evaluation

ég%gfonal NA-
pré?reated

To 40 L water having a hardness of 5°DH at 25°C in an
automatic washing machine (National NA-F70AP2; water-volume
mode, small volume} is added 33.3 g (25 g/30 L) of a mixture
of detergent A, D, E or F and bentonite in a ratio shown in
Table 3, and in Example 4, 1.67 g synthetic polymer is added
thereto, while in Examples 5 tao 7, 0.5 g synthetic polymer is
added thereto. After stirring for 1 minute, about 2.5 kg of
20 treated underciothes and 5 treated towels for evaluation
are introduced in this order into the washing machine, to
initiate washing. In this water-volume mode, the washing is
finished in about 35 minutes. After washing, the towels for
evaluation and the underclothes are removed, and the same
towels for evaluation and the same underclothes are subjected
te washing in the same manner as above. This washing is
repeated 5 times, and thereafter, only the towels for
evaluation are dried at 25°C at 40% RH for 1 day.

A pair of the towel for evaluation washed with the

detergent composition to which the synthetic polymer was added
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a hardness of 4.9'DH and a water tenperature of 260C. Underclothes (YG
L size, manufactured by GQunze, 100% cotton) were also pretreated in the
same nmanner. (2) Evaluation To 40 L water having a hardness of 5 DH at
250C in an automatic washi ng machi ne (National NA-F70AP2; water-vol une
node, small volune) is added 33.3 g (25 g/30 L) of a m xture of
detergent A, D, E or F and bentonite in a ratio shown in Table 3, and in

Exanpl @ s o7 R NEDE L6 FOL VIR o RddRd. ot BELELOuNId & B Exanpl €5

5to 7, synthetic polyner 1s a ere stirring for 1

i nut e, aou! +BeS ckicabe120pbi oA dRsC| DIdRD AL Sehiseaigdiyovel s for

evaluation are infroduced 1n s order into the washing nachine, to
initiatevwashited. fbir thiesrWabetn¥os e tRlesoddie Maghiind by 4f i ni shed in
about 35 mnutes. After washing, the towels for evaluation and the

under cl ebdagsinare .r ebvedevand ttile gapecatoived odtobyeval eat iron caved t he
sane undercl othes are subjected to washing in the sane nmanner as above.
Thi s wadltivieg 2% ranspeat(eg Bhat mhe exgindrs catildrnobmep vhechomel s for
eval uation are dried at 250C at 40% RH for 1 day. A pair of the towel for
eval uat i"G¥ R&LREHH t FrPR&hysoerdenvasrhositth Shet 6OWRPEHE 197 Synt het i c

pol ymer ) ag ed 3& and the.towel for al uat | shed wi_.th the

ormost (1o 6w Ok MRS TRENBET ool P ViR e SaEd SwePe

Sensor %Jﬁfﬁ%‘i%hué{agﬁeé%tthh%é éﬁﬂd}%ﬁoﬁqﬁt& hﬁ‘itc%ﬁﬁe'é(}rrpéﬂer&clcby 4

exam ners. I's evaluation was carried out y selecting one

{ polymer was not added, respectively, and a pair of the towels
were compared with each other in blind. When the towel washed
with the composition to which the synthetic polymer was added
was softer than the towel with the composition to which the
synthetic polymer was not added, +1 point was given; when there
was not difference therebetween, 0 point was given; and when
the towel washed with the composition to which the synthetic

polymer was not added was softer, -1 point was given, and the

total point of the 4 examiners was shown.
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towel at random (so that the exam ners could not see which one was
selected) fromthe towel s washed with the conposition to which the

synt hetic pol yner was added and the towels for evaluation washed with
the conposition to which the synthetic polynmer was not added,
respectively, and a pair of the towels were conpared with each other in
blind. Wien the towel washed w th the conposition to which the synthetic
pol ymer was added was softer than the towel with the conposition to

whi ch the synthetic polynmer was not added, +1 point was given; when
there was not difference therebetween, 0 point was given; and when the
towel washed with the conposition to which the synthetic polyner was not
added was softer, -1 point was given, and the total point of the 4

exam ners was shown. 37 TabI e 3 Corrpar ati Exarrpl e Conparati Exanple

Conmpar gt Exampte—Cton T Exetfpre——ye-—4—ye—b—ve 6-v xahple 4 exam
£ C
le 5 edample 6 exam | de d@t‘*@?lg Omparif BEMIK] C.'mvi,m.m. Exapplef P20 Example] . . .. ... .
....... erangent ‘D 190mB M 5 . Jexamptes. 8 . |oxampe 70 d Dbt er gent
E 90 90 o . Detergent-A. . | . 90 [Dedger|gent K 90 90 O <‘ynt hetl c pplymef 5 1.5
k25 15 ‘§ ..................................................................................................
T Wtk USR] SO NS0 IO U S
5 '§ Detergent E 30 30
EE --------------------------------------------------------------------------------------------------
g % Detergent F ’ ap 90
/ =%
! E“" Synthetic polymer 5 1.5 1.5 1.5
Bentonite 10 10 10 10 10 10 10 10
Used concentration (g/30L, 25 25 25 25 25 25 25 25
0 based on 0 based on 0 based on 0 based on
Softhess softness in| +2 |softnessin| +1 ([softnessin| +2 [softmessin| +1
Example 4 Example 5 Example 6 Example 7

Example 8 and Comparative Example 8

The ingredients shown in Table 4 (the same ingredients
as in Examples 1 to 3) were used in the detergent A in Table
1, and the resulting composition was evaluated for softening
property and prevention of redeposition by the fcllowing
method.
(Method of evaluating the softening property)

Three towels and two underclothes pretreated in the same

manner as in Examples 4 to 7 were used. Two artificially
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v Bentonite 10 10 10 10 10 10 10 Used concentration (g/30L 25 25 25 25

25 25 25 0 based on 0O based on 0O based on 0O based on Softness softness

in +2 softness in +1 softness in +2 softness in +1 Exanple 4 Exanple 5

Exanple 6 Exanple 7 Exanple 8 and Conparative Exanple 8 The ingredients
shown in Table 4 (the sanme ingredients as in Exanples 1 to 3) were used
in the detergent Ain Table 1, and the resulting conposition was

eval Uat ogk 1 e SOULLSNIA woyeOBBLEY B RLEVENAN HocredeRosLE! R by (e

foll ow ng et eval uating the softening property) Three

towel s anu-dave Juader cl %@%&tarfeﬂcri@qtlgdsﬂﬂ&ehﬁc%eﬁes RRREHr88at &g Exanpl es
4 to 7 were used. Two artificially 8 stained clothes were sewed on each

of two tiwedise ofbl Dfwirte mdriege tAWRhSt Jheriar trdrudaalthirest @iyned cl ot hes
were prepared in the followi ng manner. A knit cloth (manufactured by
Tani gashiamai Ghatt org Shas eout wastautl imk 01 emloech arrgudsagudtri psriped
silently dipped in a nmuddy dispersion (Kashima nud 30 m pass product,
100 g/ L &t for kAt Speipped iR MWD diaperFhrs (rdeidtumionds wepeat ed 3
times and the artificially stained _specinens were dried with ajr.

Ther eaf tRASS RAOSCEs L Ut Y R IR WAESP BV TR FTH X HOF8H - aRdl s he

artifidaﬂléﬁﬁtained speci re cut 01 eces.to give

The above SFTITT et (FREChrRed ErBeRetna the artiBTRTY BLERESs
specimens were dried with air. Thereafter, an excess of the

( mud was removed with a brush, and the artificially stained
specimens were cut into 10 cmx1l0 cm pieces to give the above
artificially stained clothes.

A powdery detergent (Comparative Example 8) comprising
22 .5 g detergent A and 2.5 g bentonite sufficiently mixed with
each other and a powdery detergent (Example 8) comprising 22.5
g detergent A, 2.5 g bentonite and 0.375 g synthetic polymer
sufficiently mixed with one another were prepared.

Water at 25°C having a hardness of 5°DH was introduced
into a washtub (inner diameter 45 c¢m, depth 15 cm), and the
prepared detergent was dissolved well therein (stirred for 30
gseconds with the hand), and first the towels each having the
artificially stained clothes sewed thereon were washed
respectively for 1 minute with the hand. Each specimen (each
of the towels and underclothes) was washed with such strength
that the detergent solution was not scattered. The 5 specimens
were washed successively (5 minutes in total), followed by
rinsing with running water (26°C, 4°DH, 4 L/min. running water)

by the hand in a bath having the same size as the above washtub.
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A powdery detergent (Conparative Exanple 8) conprising 22. 5 g detergent
A and 2.5 g bentonite sufficiently mxed with each other and a powdery
detergent (Exanple 8) conprising 22.5 g detergent A 2.5 g bentonite and
0.375 g synthetic polynmer sufficiently mxed with one anot her were
prepared. Water at 25C having a hardness of 5DH was introduced into a
washtub (inner dianeter 45 cm depth 15 cm, and the prepared detergent

di | 54 i i f i hand) , d
Was dai S%ﬂ‘le\ﬁe%o% dltsgﬁhglagegﬁt‘ﬁ%é egow%s SQDCF ﬁ%‘?%l%ﬁr?\gé{[e% té\{% e an ) an

first the towels each Vi ng artificla es sewed

t her eon gafRRReE:r hegDeeEd !ﬁ'é’déﬁ?d%aﬂﬁ%%a\ﬂb@g ihe hanthmdach

speci nen (each of the towels and undercl othes) was washed with such

st r engt lwadtiaig Waehdaker grat tiseh WHeon RS sn@orseakl eaedon Thed T rspeci nens
wer e washed successively (5 mnutes in total), followed by rinsing with
runni ng wedeerc L (2B€s Abe drifdi at 2Etthiimg 404t &H) foly 1t Heyhand in a bath

havi ng the sane size as the above washtub. 39 Wen foam di sappeared, the
towel s and undePélist Rés ther Bowgehi/er el yatgron whshede wifhatéehydr ati ng

chanber in a 2 -chanber mashing nmachji ne, and then the towels for

eval uat i B HAFFhEOTRRGEIPBL RS GEPERHRY et AP ¥BbERe ABHPRAIFor 1 day.
PP Sl el S M LR L L L8 o G510 oo o
caclvat el AL TR LT, GRS AL S BHE R
touch i nsertddmdiiny 8veXagt 8&rched Eovashdi s walrkne8¥at datRdr whet her or

blind by 3 examiners. It was visually evaluated whether or

not the redeposition of the towels/underclothes with mud had

occurred. The scoftness was evaluated in the same manner as

described above; that is, when the towel washed with the

composition to which the synthetic polymer was added was softer

than the towel washed with the composition to which the

gsynthetic polymer was not added, +1 point was given; when there

was not difference therebetween, 0 point was given; and when

the towel washed with the composition to which the synthetic

polymer was not added was softer, -1 point was given, and the

total point was shown. With respect to the redeposition with

mud, O was given when the specimen was similar to the standard

(Comparative Example 8), A was given when a re-contaminated

part could be seen by careful watching, x was given when the

specimen was evidently re-contaminated, and xx was given when

several re-contaminated parts were further observed.
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not the redeposition of the towels /underclothes with nud had occurred.
The softness was evaluated in the same manner as descri bed above; that
is, when the towel washed with the conposition to which the synthetic
pol ymer was added was softer than the towel washed with the conposition
to which the synthetic polyner was not added, +1 point was given; when

t here
t owel

was not difference therebetween, 0 point was given; and when the

wasdierk wi th the conposition to which the synthetic polynmer was not

added was softer, -1 point was given, and the total point was shown.
Wth respect to the redeposition with nud, O was given when the specinen
was simlar to the standard (Conparative Exanple 8), A was given when a
re-contam nated part could be seen by careful watching, X was given when
the specinen was evidently re -contam nated, and xx was gi ven when

severa
Conpar
conpos
Used c
redepo

e—contamnrated—part-s—were—furher—ehserved. 40 Table 4
at i v Exanpl e a exanpl e 8 |8umpbled PEg@pte |A 90 90 Fornul ati on
tion Synthetic pol yner 1.ibexanfppdltss8by jwei ght) Bentonite 10 10
prcentrat+on—(g30t—1560356—Sett-ressSt andard +1 Prevention of
5it1on Standar i Qetergent A 90 90
Formulation
composition Synthetic polymer 1.5
(parts by weight)
Bentonite 10 10
Used concentration (g/30L) 150 150
Softness Standard +1
Prevention of redeposition Standard O

Example 9 and Comparative Example 9

The ingredients shown in Table 5 {(the same ingredients
as in Examples 1 to 3) were used in the detergent A in Table
1, and the resulting compcsitions were evaluated for their
softening property by the following metheod.

Five towels pretreated in the same manner as in Examples
4 to 7 were used. 22.5 g detergent A in Table 1 and 2.5 g
bentonite (Comparative Example 9) and 22.5 g detergent A, 2.5
g bentonite and 0.375 g synthetic polymer (Example 9) were
prepared. All the ingredients were preliminarily disseclved
in deionized water. 5 L water at 25°C having a hardness of

5°DH was introduced into a washtub (inner diameter 45 cm, depth
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Exanpl e 9 and Conparative Exanple 9 The ingredients shown in Table 5 (the
sane ingredients as in Exanples 1 to 3) were used in the detergent Ain
Table 1, and the resulting conpositions were evaluated for their
softening property by the follow ng nethod. Five towels pretreated in the
same manner as in Exanples 4 to 7 were used. 22. 5 g detergent Ain
Table 1 and 2. S g bentonite (Conparative Exanple 9) and 22.5 ¢

detergenjg Aém)czf- %ﬂc? a 2Lpal ES%IQE'QOIQS HP &é%‘%?s%%%%y@%%&?édﬁ[ le 9)

were prepared. e ingredients were prelimnarily dissolve in

dei oni zegh Matiekroaue Rl 8o Ah2FaShBayi th & HeabdAes So O he DAL YRS
introduced into a washtub (inner dianmeter 45 cm depth 41 15 cm, and

aqueous soluti@nsOfthiehaet espent ive-i agieshenicl utieire of NbeRtksete i Nt o t he
washtub (in the order of the aqueous solution of the detergent A ->
aqueous solagiieomsofcBentioni b€ thd sgudurisi s galtymemy jof ande tégnt heti c
polynmer), and the pretreated towels were washed one after another by the
hand fdpratygatigd tsefeksowsire VTRehedvene afrer wasiderwevhtsachkandt r engt h
t hat the_det er‘gient sol ution was not scattered. The_ 5 t%s wer e washed

successi YT y! (G HuRE iTPH0tal Y1 PP LRetP 1y assichg Wt Fftnni ng
wat er (Zggr%rﬁtglsu_t'q%eltggogét&g%% B_&J&@éi%rn) Wl %Q@ J1and 1.0 .a b'f’l%e? havi ng

the sane™ siZ € Wa nfoa i sdppeared, 'the tTowel s

were defydial £d fOre Jwa{gﬂ%%d&e%sqggxgr LI NOnGhagber 142 ,2- chamber
washi ng machine, and then the towels fof evaluation and undercl othes
were drigsh Bdwedd Xy ini rdQUgRELIERr rindlBYg water (26°C, 4°DH, 4 L/min.
running water) by the hand in a bath having the same size as
the above washtub. When foam disappeared, the towels were
dehydrated for 1 minute in a dehydrating chamber in a 2-chamber
washing machine, and then the towels for evaluation and
underclothes were dried at 25°C in 40% RH for 1 day.

A pair of the towel for evaluation washed with the
detergent composition for clothing to which the synthetic
polymer was added and the towel for evaluation washed with the
composition to which the synthetic polymer was not added were
sensorially evaluated for their softness to the touch in blind
by 5 examiners. This evaluation was carried out by selecting
one towel at random (so that the examiners could not see which
one was selected) from the towels washed with the composition
to which the synthetic polymer was added and the towels for
evaluation washed with the composition to which the synthetic
polymer was not added, respectively, and a pair of the towels

were compared with each other in blind. The softness was

evaluated in the same manner as described above; that is, when
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A pair of the towel for evaluation washed with the detergent conposition
for clothing to which the synthetic polyner was added and the towel for
eval uati on washed with the conposition to which the synthetic pol yner
was not added were sensorially evaluated for their softness to the touch
in blind by 5 exam ners. This evaluation was carried out by selecting
one towel at random (so that the exam ners could not see which one was
sel ect edynd riomdihgatewal 51 vashed c\&nbb)stlka@oﬁowqmltdrp@het QyMbiheh; & he

synt hetic pol yner was added and the towels for evaluation washed with

t he conpesijhenwhe attictiwd H18oc8y Bt hefanCt he) by T ivivRAS: vt oRfdeds ion
respectively, and a pair of the towels were conpared with each other in
blind The sloftheds wasitherdlcuabédmen tvhe sateaddedber+aspodlascviazed above;
that is, when 42 the towel washed with the conposition to which the

synt het i g1vel yinen Weeragdedoasdifdrrence idendhetvendl. Mpctintheas
conposition to which the synthetic polyner was not added, +1 point was

gi ven; WAEYER herd Wa%nﬁéxe BPVE brahe s NEFR SErnERPODL hPhitandalclyi ven:

and whenthetovvel washed with the co |t|ont which the synthetlc
pol ymer WS St \?Eé’m%f‘f’%? noﬁagg’] ?ﬁ iSfen,” laRA1Phe" 2%t al

poi nt r.ati e exanple 9 9 Detergent A
90 90 F@ é‘gﬁ?vﬁ orrpt s%inc%% ?‘tta\r&t y vvel ght) Synthetic polyner 1.5

{ Table &

Comparativ] Example
e example 9 g
Detergent A 90 90
F lati iti
or?l;mi;ogycgrer:gpgts)l ton Synthetic polymer 1.5
Bentonite 10 10
Used concentration (g/30L) 150 150
{ Softness Standard |  +1

As can be seen from the results in Tables 3 to 5, detergent
compositions with an enhanced softening effect can be obtained
by incorporating the components (a), (b), {c) and (d) into
detergent compositions for clothing.

The detergent composition for clothing in the present
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Bentonite 10 Used concentration (g/30L) 150 150 Softness Standard +1 As
can be seen fromthe results in Tables 3 to 5, detergent conpositions

wi th an enhanced softening effect can be obtained by incorporating the
conponents (a), (b), (c) and (d) into detergent conpositions for
clothing. The detergent conposition for clothing in the present 43

i nvention can be used as a softening detergent for fiber products such
as cl ot hes, LRPI &S UL DY L LA ot QWeLEniRGt BecLLYELS, £y STigd,S and
sweatshirts. 44 CLAIM5 1. A detergent conposition for clothing, which
conpri sesrddicts tud) aut ¥ ethasclayréddered b Rbt@onltb@eld, bdnof a

pol ynmer having an average nol ecul ar wei ght of 500, 000 or nore, 60 nol %
or nore ctowsls! uerghivrorerds sofeanlshélrthave a sulfonic acid group or a
group in a salt formthereof or a sulfuric acid group or a group in a
salt formthereof, (c) 5 to 40 wt% of a surfactant, and (d) 5 to 40 wt%
of an alkali. 2. The detergent conposition for clothing according to
claim1l1, wherein the constituent nononers of the conponent (b) are one
or nore nononers selected fromthe group consisting of 2- (neth)
acrylam de-2-alkyl (O to C4) propanesul fonic acid, a salt thereof,
styrenesul fonic acid, and a salt thereof. 3. The detergent conposition
for clothing according to
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claiml or 2, wherein the proportion of a nonionic surfactant in the
whol e of the conponent (c) is 50 wt% or nore. 4. The detergent
conposition for clothing according to any one of clains 1 to 3, which
further conprises (e) 0.5 to 20 w% of a conpound rel easi ng hydrogen
peroxide in water. 5. The detergent conposition for clothing according to
any one of clains 1 to 4, which further conprises (f) 0.1 to 20 wt-06 of
a conpound represented by the foHdﬂgag%'fornula (1) and/or (2): 45
R-C0S0O3 M 11 -(00inR-CGCO M11 (2) O n wherein RL

represents a G4 tq ﬁé%ei‘gg}ik 86 851&311@3% eél%ﬁtﬁnga GRild C13 al kyl

group, Mrepresents a hydrogen a on1 an alkalt netal atom an al kaline

earth netghpai &8 @YManteiMo QEsabkaneh ayammadm @ydowperb Mol ran
al kal i ne earth netal atom nis 2, and when Mis an alkali netal atom

ammoni unobra aolkgmel Ramg wn avarhge Inoleculhe detghgent soonposi dron for
clothing according to any one of clains 1 to 5, which is a detergent
conposi tineref ofC m@&ﬁﬁqn;ﬂgxaugqmst4@uent monomers of which have a

sulfonic acid group or a group in a salt form thereof or a
sulfuric acid group or a group in a salt form thereof, (c) 5
to 40 wt% of a surfactant, and (d) 5 to 40 wt% of an aikali.
( 2. The detergent composition for clothing according to
claim 1, wherein the constituent monomers of the component (b)
are one or more monomers selected from the group consisting
of 2- (meth)acrylamide-2-alkyl (Cl to C4) propanesulfonicacid,
a salt thereof, styrenesulfonic acid, and a salt thereof.

3. The detergent composition for clothing according to
claim 1 or 2, wherein the proportion of a nonionic surfactant
in the whole of the component {c} is 50 wt% or more.

4. The detergent composition for clothing according to
any one of claims 1 to 3, which further comprises (e) 0.5 to
20 wt% of a compound releasing hydrogen peroxide in water.

5. The deterxrgent composition for clething according to
any one of claims 1 to 4, which further comprises (f) 0.1 to
20 wt% of a compound represented by the following formula (1)

and/or (2):
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Rl-C—0 SO; | M (1)

R*—C—0 COO | M (2)

wherein R' represents a C4 to C13 alkyl group, R® represents
a C5 to C13 alkyl group, M represents a hydrogen atom, an alkali
metal atom, an alkaline earth metal atom, ammonium, or alkanol
ammonium, and when M is an alkaline earth metal atom, n is 2,
andwhenMis analkalimetal atom, ammeoniumor alkanol ammonium,
nis 1.

6. The detergent composition for clothing according to
any one of claims 1 to 5, which is a detergent composition for

washing by hand.
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