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“LI QU D DETERGENT COVPCSI TI ON' This invention relates to a |iquid detergent
conpositi-on. More particularly, the.invetion relates to liquid Qp;erggﬂg_
donposi ti ons contai ning ani oni c surface active agents and wat er=i nsol dbl'e

fine powder, in which said water-insoluble fine powler has stably been

| i nki_ng type anphoteric polymnmers and inorganic salts. Heretofore of ten
been-Wat er-i nsolubl e fine powder / dispgrsed in |liquid detergen ;i}
conpositions or to enhance the commercial value of the conposi
“m xing said conpositions with special nedicinal agents, sterili :

st abl e di spersion of wat er=ittrsettis-e—f+me—ponder—rr—i qui d det er gent

conposi tions. 1) The dispersed fine powder should not be coagul ated, and

di spersed, said conposition being characterized by containing therein cross
conpositions in order to inpart a pearlescent appearance to th

suspendi ng agents, etc. PLIQUID DETEBGEN® COMPESEDIQNYe requisites t

2) the dispersion system should have a high

if/ - This invention relates to a liquid deﬁergent '
compositidn. More particularly, the invetion relates
to liquid detergent compositions containing anionic
surface active'agentsaand water-insoluble fine powder,
in which said’watér—iﬁSOLublé fine powder has stably
been dispersed, said composition being characterized by
containing therein cross linking'type amphoteric polymers

and inorganic salts.

k;_/ Heretofore o : - -
has often been .
water-insoluble fine powder / dispersed in liquid detergent
compositions in order to.impaft a pearlescent appearance
to the compositions or to enhance the commercial value of
the compositions by mixing said compositions with special
medicinal agents, sterilizers, suspending agents, etc.
The following are indispensable requisites

to stable dispersion of water-insoluble fine powder in

liquid detergent compositions.



yi el d val ue, Exanples of the systens which neet the above requisites
i ncl ude a system having extrenely high viscosity and a thixotropic system
showi ng non- Newt oni an fl ow. However, when the forner systemis applied to, *

e they have poor fluidity and, particularly in winter, they don't
the contai ners. Under such circunstances, various researcheégg
made on processss ﬂgn—obtaining | i quid systens of

an flow, and as a typical prior art in this field, Japanese

Pat &nt Pdblication No. 49117/1974 may be cited. That publication discloses

that Wat er-insoluble fine powder can stably be dispersed in a conpound

system conprising an anionic surface active agent, an organi c conpound

by an / subd?i t Bheqdisnersed aftne Revder $OW M% pol ya- crylic acid

when said systemis adjusted, tg pH6 - 8 with. or for exanple
anmoni a /ethanolangﬁec#agufategbmﬁ%gr, the 1iquid detergent conposition

according to t%\ QQBX_eaEE }__ ﬂg& o g@g&n&gg 4 S0 s, fh%‘}{’ to be still
TEs su a Ty,

defi ci ent _ i M prope S foand because
triethanol am ne or45be4 value. -

Examples of the systems which meet the above
. requisites include a system having extremely high viscosity

and a thixotropic system éhowing non-Newtonian flow. o/
However, when the former system is applied to prepare
liquid detergents, the resulting detergents

sl - are difficult tb use because they have
poor fluidity and, particularly in winter, they don't.
flow out of the containers. Under such circumst&nceé,
various researches have been made ' on processes for
obtaining'liquid systems of non-Newtonian flow, and as a
typical prior art in this field, Japanese Patent
Publication No. 49117/1974 may be cited.

That publication discloses that water-inéoluble
fine éowder can'stably be dispersed in a compound system
comprising an énionic surface active agent, an ofganiq

compggggtitutegﬁgéghe salt and.a water-soluble poly;-
crylic acid when said system is adjuéted to pH 6 - 8 with.

. or ) for example ' .
ammonia /ethanolamine / However, the ligquid detergent

composition according to the above-mentioned compound
system was found to be still deficient in properties

such as foamability, because triethanolamine or the



1] .

-3- like i.s used as a counter ion to the anionic surface active agent. Wth
a view to inproving the detergent foamng the property of this detergent
éonposition, a part of/water- soluble polyacrylic acid cou
replaced with sodium whereupon the yield value of said |,

conpaesition fell ..to alnost zero, with the result that ery-i nsol ubl e
fing_powder separated fromthe system and no stabl e disgerdi yst em of
the water-insoluble fine powder was obtai ned. Accordinglly, fdact was
that no desired liquid have been detergent conpositions ai ned

hitherto. SUMVARY OF THE | NVENTI ON Th gent inventors have conducted
extensive studies with a view to obtainimg |iquid detergent com positions
in which water-insoluble fine powder is stably dispersed and no

deterioration j{xdeiergssd {HaridMnedPady td WheCAniidnigheuelbby assenéi al
to/ detergent is brought about they As a result,they found that liquid
detergent conpggéhatoOnswith @ view tO improving the detergent foiging
. ) e
property of this detergentrcomposition,'a part of/ sater-
soluble polyacrylic acid counter'ion was replaced with

sodium, whereupon the yield value of- said liquid detergent

composition fell toalmost zeroc, with the result that

hd the water-insoluble fine powder separated from the system
and no stable dispersion system of the water-insoluble fine
powder was obtained.
Accordingly, the fact was that no desired liquid
detergent compositions /hav oggggned hitherto,
_ SUMMARY OF THE INVENTION

The present iﬁventors have conducted extensive
studies with & view to obtaining liguid detergent com-
positions in which water-insoluble fine powder is'sEably
dispersed,and no deterieration in detergent foaming property

_ a .
which is inherently essential toldetergent is brought about.

the
As a result,Lﬁe%nd that liquid detergent compositions
) condit*ons
which meet the above-mentioned / = - can be obtalned by

using a specific amphoteric polymer in combination with an



condi ti ons which neet the above-nentioned / can be obtained by using
a specific anphoteric polymer in conbination with an I norganic sal.t in
sald ~onpnositions. Thus the present invention providej a liquid

, onposition conprising an anionic surfac- tant and a

' mat:r-'\SaIubIe fine pomder characterized in that said conposition

sol e gure is a graph shomnng the results of foanming test on the |nvent|on
product and the conpara- tive proﬂgpt Cross-1inking anphoteric

pol ynmers used in may be the prese imvention / . those which are obtained
by copol yneri zati on of acidic and basi c nononmers, or polymer- ization of
anphoteric nononers in the presence of cross |inking nononers.- These cross

I|nk| e anph teric pqlyners may be prepared, for exanple, by processes
di scl o gRdtk cﬂB‘BPFe%'&PBﬁ *Nos. 112570/1981 and 112575/
-~ Thus the present invention » provides a

liquid detergent composition comprising an anionic surfac-
tant and a water-insoluble fine powder, characterized in -
that said composition contains therein a cross-linking _
ampheperic polymer and an inorganic salt. in a rafip b& weight "’
of 0.1 to 10.

BRIEF DESCRIPTION OF THE DRAWINGS

The sole figure is a graph showing the results
of foaming test on the invention product.and the compara-

tive product.

. e T - Y

Cross-linking | a amphoteric polymers used in
the present invent?gz ?e. those which are obtained by
copolymerization of acidic and'basic menomers, or pol§mer-
ization of amphoteric monomers.in the presence Ofcross
linking monomers. ' These cross linking ‘type amnhoteric
polymers / yprepared, for example, by processes dlsclosed
in Japanese Patent Application Nos. 112570/1981 and 112575/

1981. Representatives of the cross~linking amphoteric

polymers are exemplified in the following.



1981. Representatives of the cross-|inking anphoteric polyners are
exenplified in the foll ow ng. (1) Copolynerization product obtai neezhy
vol yneri zng acidi c and basic nononmers the presence of cross linkipg /[ /
~nononer; As typical of the title copolynerization product, 'therefm é@'
ment'i oned a cross li.nki ng anphoteric copol yner which is obtained py -
copQLyner|Z|ng a nononer m xture conprisimg_20-80 nmol % of an aci di
‘monomer or its sait, 20 - 80 nol % of a'bégic v-inyl nmonomer or its salt and
0.01 - 5 mol % of a cross linking nonomer, at a tenpera- ture ranging from
20 to 120C in the pregskhcecobobymedicatipnl preducatootainedi ayor. As used
herein, .he termacidic vinyl nononmer is . intended to nean conpounds havi ng
in a nol ecul gpligumedigingpacsdih asdcaabdxyhogrmepsand Sokf gmieseacied ogr oup,
and pol yneri zabl e vinyl groups. Sai d conpounds i nclude, for exanple,

acrvlic aci-ds=@sshaénkihg aordmertaconi c acid, nal ei ¢ anhydri de,
2-acryl am de- 2- nethylpropanesulfonlc aci d, _styrenesulfonlc acid,
vinvl sul foni ¢ aci d, - al R§l £¥BEFRENPE 58RdEL ﬁé?h&PP?FEEFFOﬁ"‘&@i@rcép€~'

Salts of these nnnonerg |nclude sqdlun1salts, Rota33|un1salts
therea may e enticned a cross lin ampnotari o_coly_:ner

which is obtained by copolymerizing a monomer mixture
comprising 20-30 mols of an acidic vinyl moncmer or its
sals, 20 - 80 mdl%.of a2 .basic vinvl monomer or its salt

and 0.01 - 5 mol% of a cross linking monomer, at a tempera-
turs ranginé £rom 20 to 120°C in the presence of a radical
oolvmerization initiator.

As used herein, the term acidic vinvl monomer

-

s intended to mean compounds having in a molecule, acid

«(}

roups such as carboxyl group and sulfonic acid group,
and polymerizable vinyl groups. Said compounds include,
for example, acrvlic acid, methacrylic acid, itaconic acid,
maleic anhydride, Z-acrjlamide-Z-methflprOQanesulfdnic
acid, styrenesulfonic acid, vinylsulfonic acid, allyl-
sulfionic acid, methallylsulfonic acid, etc. Salts of

these monomers include sodium saits, potassium salts,
ammonium salts, etc. By basic vinyl monomer is.meané
compounds having in a molecule basic groups such as primary
amino, secondarv amino or Eertiary amino group or the like,
ané polymerizable vinyl groups. These cnmpounds include,

for example, dimethylaminocethyl methacrylate, diethylamino-



anmoni um salts, etc. By basic vinyl nononer is nmeant conpounds having in a
nol ¢ e basic groups such as prinmary am no, secondary amno or tertiary
gyoup or the like, anc polymerizable vinyl aroups. These cnnpounds

I nc ‘for exanpl e, dinethylam noethyl nethacrylate, diethvlam no- - 6-
eth et hacryl ate, dimethyl am noethyl nethacrylate,. diethvlamnoethyl .
acryl ate, dinethylam nopropyl methacryl- am de, dinmethylam nopropvl et
acryl am de, 2-vinvl-pvridine, 4-vinglpyridine, dinethylallylamnne,

di al | yl nethyl amine, etc. Salts of t@ese basic nononers, i.e. quaternarv

com pounds, are intended to include hydrides, nethylation products,
et hyl ati on products, etc. which have chlorine ion, brom ne ion, hydroxyl

ion, mekhyl sntlef-aabgvaaté,gawetwlsmw.ﬁéeewpuméﬁa@ﬂ%aA mol ar proportion
of the acidic vinyl “nononer to the basic vinyl nononer is 20/80 - 80/ 20,

pr ef er dikeenghafifinoe6hyBoacnplater ef bnabhyl dihi idorodpl 4hetadd=tihe ni x- ing
proportion is beyond the -range of 20/80 - 80/20, the resulting cross
| i nki ngm&égol jimethylapingptopyl eactylamidat i breinyi+ewmaidinand t he obj ect
of the present invention is difficult to attain
4~vinvlipvridine, dimethylallyvlamine, diallylmethylamine,
etc. Salts of these basic monomers, i.e. guaternary com-
géunds, are intended to include hydrides, methylation
products, ethylation products, etc. which have chlorine (-
ion, bromine ion, hydroxyl ion, methylsulfuric acid group,
etc. as a counter anion. |
A molar §ropqrtion of the acidic.vinyl monomexr
| to the basic vinyl monomer is 20/80 - 80/20, preferably
35/65 - 65/35, more preferably 45/55 - 55/45. 1If the mix-
ing proportion is bevond the range of 20/80 - 80/20, the
| resulting cross linking copolymer is not sufficiently
compatible with water and. the object of the present
invention is difficult to attain . L ' -
By the term cross linking monomer as used herein
is intended to include compounds having in a molecule two
or more functional groups capable of reacting with wvinyl
group; acid or base, and these compounds include, f&é
example, methylenebisacr ylamxde) methvleneblsmethac*vlamlae,
butanedioldiacrylate, butanedloldlmethacrylate, ethvlene
glvecol diacrylate,ethylenegiycql dimethacrylate, poly-

ethvlene glycol diacrylate, polvecnv‘ene glycol dimethvlacry-



Bv the termcross |inking nononer as used herein is intended to include
canpounds having in a nolecule two or nore functional groups capabl e of

rfeacting with vinyl* group, acid or base, and these conpounds include, r
exanpl e, met hyl enebi sacryl am de, net hyl enebi snet hacryl am de,

but anedi ol di acryl ate, but anedi ol di net hacryl ate, ethyl ene glycol diac e,
et hydene gl ycol dinethacrylate, poly- ethylene glycol diacrylate,

pol yet hyl ene gl ycol dinethvlacry- | at e, pol vpronvl ene gl ycol diacr-y

ate, polyporpylene glycol dinethacrylate, trinethylol propane triacrlate,
trimethylol prane trinethacry late, ally2- gcryl ate, allyl nmethacryl ate,
glycidvl acrvlate, glycidyl ' nethacry- |ate, 2-hydroxvethyl acrylate,
2-hydroxy nrthacrylate, diacryloxyethyi phosphate, dinmethacrioxyethyl
phosphate, triallyl cyanurate, triallyl isocyanura-te, divinyvlbenzene,
mal ei ¢ aci d dit@Fey| peiepropplene| yiycatchiaospiabec. coTherappliateof the
cross | -nking nomer used is 0.01 - 5 nol % preferably 0.05 - 1 nol % based
on the total 3%6% SLmeBRRFEY d2tRedtipetnRlohpropane tniacrydateali nking
nonorer used L§4exgessiygl shal |, .the resulting copolvner does not have
“sufficiently 5arfs a%fawr%m%rsﬁ@ SPEFTYy2aRd, 21271 acrvliate,

ime

allyl methacrylate, glycidyl acrvliace, zlycidyl metiacrv-
late, 2-hydroxyetayl acrvlate, 2-avdrzoxv nethacrviate,

" ' diacrquxyethyl phosphate, dimethacrvlicxvetzhvi phosphate,
triallyl cyanurate, triallyl isocvanuratas, diviavlibenzene,
maleic anid diallylester, polyallyl saccharscse, stc. The
amount of the cross linking monomer usecd is 3.9l - 3 mols,
ﬁreferébly.o.qs - 1 mol% based on the total amount of
monomers used.

If the amount of this cross linking monomer uséd
is excessively small, the resulting cogélymer does not
have sufficiently satisfactory dispersing ability and,

if said amount is excessively large, the :esultiné'copolymer

does not dissolve or swell in water, and thus both cases

are undesirable for attaining the object of the present

invention.

P

The copolymerization ‘reaction may be carried out

by such conventional ptacedures,for example, as block

polymerization, aguecus solution polymerizaczion, reverse

phase suspension polymerization or precipitaction polvmeri-

N

ation, and the reaction smoothly proceeds i

1 the Drasence

of radical polymerization initiators at a tzemperature of



unt i s excessively large, the resulting copol ynmer does not

di.s swell in water, and thus both cases are undesirable for

attal niMig the object of the present invention. The copol preri zation _
reacii y be carried out by such conventional procedures,for exanple, ds
bl oc olmerirzation, aqueous sol ution polynerization, reverse phase

ron pol merrization or precipitation polyneri- zation, and the e
reaction snoothly proceeds in the presence of radical polynerization
initiators at a tenpera-ture of = O—- 120, preferably 35 - 80[err]C.
Usabl e radical polymerization initiators are sodium persul fate, potassium
persul fate, ammonium per- sulfate, benzoyl peroxide, hydr ogen per oxi de,

sodi um Deraceidd e, o BN, Ry pperapic, and azobi si sobutyl nitrile. The
amount of radical polynmerization initiator, though it may vary dependi ng on

the kind of the ivdddiad ofadiccxh glcﬁlgfnféwrﬂi:li}b'ﬁthmﬂ'ihwrs Doé by wei ght
based on the total nononers. In the prac ice of the present invention,

there|ﬁndinmLpﬁxhuiﬁuﬂeAnﬂqﬂasumumnnersuiixﬁa;NEMmdﬁﬂumi1Ern ponents which
are copol ynerizable with the aforesaid acidic
sulfate, benzoyl péroxide, hydrogen peroxide, sodium

peracetate, cumene hydroperacid and azcbisisobutyl nitrile.
The amount of radical polvmerization initiator, though it
may vary depending on the kind of the initiator used, is \_i)
favorably about 0.01 - 5% by weight bése& on the total
monomers.

In the practice of the present invention, there
may be used other vinyl monomers as optional third com-
ponents which are copolymerizable with the aforesaid acidic
and basic vinyl monomers, though the amount of such other
vinyl monomer should be less than 60 mol% based on the
total monomers. Usablé as the other vinyl monomers re-
ferred to above are monoviryl compounds which are éoly-
merizable in the presence of.radical'polymerization
initiators, and the monovinyl compounds include, fqr
example, acrylic acid esters such as methyl acrylate,
ethyl-acrylaté, etc., methacrylic acid esters such ;5'
methyl methacrylate, ethyl methacrylate, etc., styrene
compounds such as styrene, a-methylstvrene, etc.,
acrylamide, methacrvlamide, vinvl ether, vinvl acetate, stc.

(2) Polyﬁerization'product obtained bv poly-

mer:.z:.ng an amnho\.erlc monomer in the presence of a cxoss



s _
and basic vinyl nononers, though the anmount of such other vinyl nononer
shoul d be I ess than 60 nol % based on the total nononers. Usable as the
et her vinyl nononers re- ferred to above are nonoviryl conmpounds which
poly- rmerizable in the presence of radical polynerization initiators d
t he nmonovi nyl conpounds include, for exanple, acrylic acid esters s dﬁiﬁ%
met Ry} acryl ate, ethyl acrylate, etc., nethacrylic acid esters such
met hyl nmet hacryl ate, ethyl nethacrylate, etc., styrene conpounds such as
styrene, [err]-nethylstyrene, etc., acry¥hnitde, nethacryl anm de, - vi nyl
ether, vinyl acetate, etc. t2) Polynerization product obtained bv poly-
nmeri zi.ng an anphoteric nononer in the presence of a cross | i nki ng
nononer: As E¥Bk9%% %Enbggrqaptioned pol ymeri zati on product, there may be
mentioned a ¢roSs IFi nKing type anphoteric polyner which is obtained bv"
polvierizing, in the RLE$EeRGRa0f oF KA CADRYNLFEHCE et Jatiidnidiodic s,
tenperature ranging from20[err]C to 1200C, a nononer m xture conprising 95
- 99.99 nol %:eferan rARDIBA! Gen iBRRENRS croRise I4mkEhgh \Evidee anmderteEemid oned
general formula ( ) and 0.01 - 5 nmol % of a c-oss |inking nononer.

solvmer which is obtained by polymerizing, in the presence

of a radical polvmerization initiator at 2 Zemperature
ranging f£rom 20°C o 120°C, a monomer mixturs comprising
\ / 95 - 99.99 mol% of an amphoteric monomer rerresentaed by the.
\—’ S -
undermentioned general formula (I} ané 2.0l - 5 mol% of a

ross linking monomer.

R, R R,
[~ l; Pc .
CH,= C-C-A(CH,)m-N"- (C) = X~ (T)
] | |
o) Ry Rg

whe:ein,Rl, R4 and.RS are iﬁdivi&uglly hvdrogen or methyl,

Ry and R, are individually methyl or ethvl, A is -0- or

-NH-, X is -CO,, -£0
\\N/ an integer of 1 to 3.

5 Or -PHO,, and m and n are individually

The amphoteric monomer reprasented by the general
formula (I) can be prepared by reaction of aminoalky% astar
or aminoalkylamide of acrvlic acid or methacrvlic acid with
lactone, sultone or cyclicphcsphite.

Usabie amphoteric monomers of the general formula
() include, for example, 3-dimetayl(acryloxyethyl)ammonium-

asthanecarboxylate, 3-diethyl(acryloxvetiyl)ammonium:



[err] herein Rlerr], R4 and Rlerr] are individually hydrogen or nethyl, R2
and R3 Ar¥ |nd|V|duaIIy methyl or ethyl, Ais -o0o- or -NH, Xis -CJerr].

-SO3 \PHO8, and mand n are individually an integer of |I to 3. The
anphot nmononer represented by the general fornula (1) car. be prepared
bv rract'on of am noal kyl ester* or am noal kyl ami de of acrylic acid or _
nmet hacrylic acid with | actone, suLtb@b—or cyclicphcsphite. Usable N

anphoteric nononers of the general forrmula (1) include, for exanple,
3-di nmet hyl (acryl oxvet hyl ) ammoni um et hanecar boxvl at e,

3- di et hglthaaecrrdwyket Red), anvdametttyl (methaeeoabkoxyhelé ammonium-
3-di met hyl (met hac- yl oxver hyl ) ammoni um et hanecar boxyl at e,

3- di et hglthameltacbpixgiaekehy I3)-c.a.m§r|1umt&hh&y&oa&rb&hyLataamonlum .
3-di et hyl (acryl oxyet nyi ) ammoni um pr opanesul ' onat e,

3-di et hﬂt@mmeﬁawbpwﬂwtpamdﬁmtpydﬁammuwaha&égmmonium-

3-di net hyl (nmet hacr yl oxyet hyl ) ammoni um pr opane- sul fonate,
3-d|ethwngmammaﬂ%ﬂqmquqhQrﬁasmbwldﬁpgwépawsthyénﬁmmanéum propane-
3-d|nethyl(acryloxyethyl)annnnlunlethane- phosphlte

3- di et PALEREGor Freimethyl (Eﬁﬁﬁﬁ95ﬁL9ﬁﬁénéyléﬁ@@ﬁﬁ#ﬁ@ propane=

gzg:netg%ﬂ%gcryloxyega%%#ﬂgrnnl nlry gg%p Yl)%g%%%gu%poiggg%%_
sulfonate, 3-d1methyl(acryloxyethyl)ammonium«ethane—
phosphite, 3-~dimethyl (methacryloxyethyl)ammonium.ethane- ' \_~)
phosphite, 3~-dimethyl (acryloxyethyl)ammonium.2-dimethyl-
propanephosphite, 3-dimethyl (methacryloxyethyl)ammonium.
2-dimethylpropanephosphite, etc.
Usable cross linking monomers in this case are
the same as mentiqned in the ﬁoregoing (L).
The molar propo;tion of the amphoteric monomer
to the cross linking monomer used in the zolymerization
reaction is 99.99/0.91 - 95/5, oreferablv 9¢ 95/0 gs -
99/1. . - ' - -
If the amount of the cross linking monomer
used is excessively small, the resulting cross linking type
amphoteric polymer does not have sufficient dispersing
%
effect and, inversely if the amount of the cross linking
monomer used is excessively large, the resulting cross.
linking type amphoteric polwvmer does aot iissolve or
swell in water, zanéd thus both cases are unsuitable for

attaining the obiect of the sresent inveation.



2-di net hyl propanephosphite, etc. Usable cross |inking nmononers in this case
are the same as nentioned in the foregoing (1). The nolar proportio
anphot eri ¢ nmononmer to the cross |inking nonomer used in the poly
reaction is 99.99/0.01 - 95/5, prefrably 99.95/0.05 - 99/1. If t
of the cross |inking,nononer used is excessively small the resul t\
| i nkiLing type anphoteric polvnmer does not haye sufficient dispersing effect
and, " inversely if the anount of the cross \inang nononer used is

excessively large, the resulting cross. linking type anohoteric polyner
does not dissolve or swell in water, .and -hus both. cases are unsuitable
for attaining the object or the present invention. The polynrerization

reacti on nmay be effectedueyaanvmggnggetbpnakaeﬁoggdugg,béogfggégggebvblock
pol ymeri za- tion, aqueous sol uiion polynerization, reverse phase sus-
pensi on pol yrrarwzabnoaqamdnaﬁ.esrpcéﬁﬁren potysR&hB k| 0ODLo@Rdobheneeagsion

snmoot hly Proceeds in the presence or radical polynerization initiators at a
tenperature r&agn,i aguéoum 801lutidf| poitymepledetahl v=8%exrs80fase sus-
Dension oolvmer; ation and precipitation polvmerization,
and the reaction smoothly proceeds in the presence of
radical polymerization initiators at a temperature rang-
ing from 20 - 120°, preferabiv 35 - 80°C.
\k_/' : Usable radical polvmerization initiatﬁrs are
ium persulfate, potassium persulfate, ammonium persul-
fate, benzovl persulfate, hydrogeﬁ seroxide, sodium

veracetate, cumene hycroperacid, azobisiscbutvl aitrile,
etc. Géaerally, the amount of radical Polvmerization
initiator used is desirably about 0.0l - 5% by weiqhﬁ based
n the total monomers. Neeéless Lo say, parts of the
amphoteric moncmer of the:general formula (I) may bé sub-
stituted with other vinyl monomer copolvmerizable with said
ampnoteric moncmer and thereby to effect copclymerization.
In that case, however, the vinyl monomer used as a sub-

- stitute.therefor should be less than 50 mol%, preferably
30 mol%$ based on the total monomers. If the proportiéﬁ of
this vinyl monomer is sxcessively large, the resulting
cross linking tvope amphoteric polvmer dces nct have suffi—
cient dispersingé:abilitvisxwater. .These 7inyi monomers

are monovinvl compouncds solvmerizable in zhe trssence of



Usabl e radical polvnerization initiators are sodi um persul fate,- potassi um
pe-QQH ate, anronium persul- fate, benzoyl persulfate, hydrogen -eroxide,
sadi peracetate, cunene hydroperacid, azobisisobutyl nitrile, etc. .
Ge |y, the amount of radical polymerization initiator used is desirably
abo 0.01 - 5% by weight based on the total nononers. Needless to sav,.
parts of the anphoteric nonomer of the general formula (1) may be sub- ™
stituted with other vinyl nononmer conol vnerizable with said anphoteric
nmononer and thereby to effect cgp nerization. In that case, however, the
vi nyl nononer used as a. sub- stitut™® therefor should be I ess than 50 nol %
preferably 30 nol % based on the total nononers. If the proportion of this

Vinyl pRO00R1 dSLENSebA vy itigtatdie, rasd!l did tdufitndd nki ng type .
anphoteric pol ynmer does not have suffi- cien dispersing stability in water.
These imelrkdepnfoersxanmel epnoxaylic coodsd sy | syl iamlxdahvilin t he presence
of radi cal polynerization initiators, and the conpounds include, for
exanpl acTvbaie i cethyl asrviatsuctteis, mathdczickid aeid etdbdrsacryl ate, etc.,
met hacrylic acid esters such as nmethyl nethacrylate, ethyl nethacryl ate,

etc., THGR 3P BOFPOLRRERARTY FAta aEHEL BRYRGEH LAl &fE- et C. |

styrene compounds such as styrene, a-methyl styrene, etc.,

acrylamide, methacrylamide, vinyl ether, vinvl acetate,

etc.

_ Preferred cross linking type amphoteric polymers &‘;/
of the kind are those having a viscosity (25°C) in 2 wt$%
solution (1 mole saline solution) falling within the
range of from 500 to 10000 cp.

Inorganic salts uéed in the present invention

are alkali metals, ;lkaline earth metals or aluminum
salts of hydrochloric acid, sulfuric acfgz nitric acid,

of suéh inorganic salts, preferred are potassium sul-
fate, sodium sulfates, magnesium sulfate, aiuminiuﬁ'sulfate,
potassium nitrate, sodium nitrate, magnesium niﬁrate,_
calcium nitrate, aluminium nitrate, potassium chloride,
sodium chloride, magnesium chloride, calcium chlori&e,
aluminium chloride, potassium carbonate,.sodium carsgnate,
and aluminium carbonate, and particularly sodium sulfate,
potassium nitrate, sodium nitrate, potassium chloride and

sodium chloride are preferable.

With respect to the amount of the inorganic salt



acryl am de, nethacryl am de, vinyl ether, vinvl acetate, etc. Preferred
cross |inking type anphoteric polymers of the kind are those having a
wi scosity (25[err]C) in 2 w%solution (1 nole saline solution) fatdl
within the range of from 500 to 10000 cp. Inorganic salts used i
present invention are alkali netals, alkaline earth netals or alfum
sal tg;of hydrochloric acid, sulfuric acid/ nitric acid, O such
salts, preferred are potassiumsul- fate, sodium sulfate, nagnesium
sul fate, alumniumsulfate, potassiumnitrate, sodiumnitrate, nmagnesium
nitrate, calciumnitrate, aluninium ni=t\ZeT pot assi um chl ori de, sodi um
chl ori de, magnesi um chl oride, cal ciumchloride, alumniumchloride,

pot assi um carbonate, sodium carbonate, and al unm ni um carbonate, and .
particularly sgdbum suliaheacd®! fo6d URE LIS SOUMBAN Lddihys POLGIST UM
chloride and sodiumchlotide are preferablel Wth respect to-the anmount of
the inorgani Cogathe préfeh€ LRCEAPLSR] Sthé né&ti&e(&é%ﬂ@ #iet £ 0 et
conposition of the present invention, the ratio (weight ratio) of

the inorganic salt relative to the cross linking type

ng.

m and
gani c

amphoteric polymer is important, and the amount of the

inorganic salt should be 10 to 1/10 times that of the

cross linking type amphoteric polymer.

| \\;/' The liquid detergent composition of the present

invention is prepared by incorporating the above-mentioned
two ingredients in the usual way into a detergent composi-
tion containing an anionic surface_active agent and a
water-insoluble.fine powder.

.Preferable anionic surfactants are those exXem-
plified beléw, though any anionic surfactants are usable
without particular limitation.

(l).Straight_or branched chain alkylbenzenesulfonates

Lo having alkyl groups with the average carbon number of
10 - 16.

(2) Alkyl- or alkenylethéxy sulfates having straight or
branched chaiﬂ'alkyl or alkenyl groups with the average
carbon number of 8'- 20 and having added ephylene
oxide of 0.5 - 8 moles on average to the molecule.

(3) Alkyl- or alkenylsulfuric esters having alkyl or
alkenyl groups with the average carbon number of 10

to 20.
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the inorganic salt relative to the cross |linking type anphoteric polyner is
i tant, and the anount of the inorganic salt should be 10 to 1/10 tines
The liquid detergent -

C sition of the present invention is prepared by incorporating the
abeve-nentioned two ingredients in the usual way into a detergent conposi.-
tion containing an anionic surface active agent and a wat er - i nsol ubl e T™he
powder. Preferable anionic surfactants are those exem plified bel ow,

f the cross linking type anphoteric polynmner.

‘though any anionic surfactants a+e[45eble wi t hout particul ar
(1) Straight or branched chai n al kyl benzenesul f onat es havi ng al kyl

l[imtation.

groups

with the average carbon nunber of 10 - 16. (2) Alkyl- or alkenylethoxy -
sul f at@s duaad Nsst Ftiatds Cladianched clwiscal&yls ofc abkegatsghoups with the

average carbon nunber of 8 - 20 and havi ng added et hyl ene oxide of 0.5 - 8

.ol es on seeiHagm tovddwgenl ecul e (3) Al kyl- or al kenyl sul furic esters
having al kyl or al kenyl

groups with the average carbon nunber of 10 to 20.

(5) Alkanesulfcnates having in a molecule 10

atoms on average.

to 20 carbon

(6) Saturate or unsaturate fatty acid sal<s aaving in a

molecule 10 to 20 carbon atoms on averzge.

(7) Alkyl- or alkenylethoxycarboxylates zawving zlkyl or

alkenyl groups o the average carbon aumce:

20 and aaving added the average 0.3 - 3 moles of

[}

ethylene oxide to the molecule.
(8) a=-sulfofatty acid salts or esters rerrese
foliowing formula;

RCHCOOY
-

SO3Z

wherein Y is an alkyl group having 1 - 3

nted by the

carbon atoms

or a counter ion to the anionic surface active agent,

2 is a counter ion to the anionic surface

and R is an alkyl or alkenyl group having

atoms.

(9) Succinic acid derivatives represented by &f

ing Zormuls;

R=-CHCOCX
I

P : V
C£2COO-

“herein R represents an alkvl or alkenvi

active agent,

10 - 20 carbon

group having



©

(4) definsul fonates having in a nolecule 10 to 20 carbon atons on
average._-(5) Al kanesul fonates having in a nolecule 10 to 20 carbon atons on

average. (6) Saturate or unsaturate fatty acid salts having in a~qol ecul e
10 to 20 carbon atons on average. (7) Al kyl- or al kenyl et hoxyc | at es
al kyl or al kenyl groups of the average carbon nunber of 10 to (2 havi ng
added'the average 0.-5 - 3 noles of ethylene oxide to the nol (8)
a-sul fofatty acid salts or esters recresented by the follow ng rul a;
[err] wherein Y is an al kyl group havisag \1& =3 carbon atons or a counter

lon to the anionic surface active agent, Zis a counter ion to the anionic
surface active agent, and R is an al kyl or alkenyl group having 10 - 20

carbon atons. (9)g.SupCdduKoriCd€hale] i ated iy aind eproseniash . ¢ heedmidawe ing
formula; [err] wherein R represents an al kyl or al kenyl group having
a counter ion.
Usable as counter ions %o the anionic surfacé
tive'agent are alkali metal ions such as scdium,
potassium, etc.; alkaline sarth metal ions such 2s calcium,
magnesium, 2tc.; basic amino acid ions such as ammonium
ion, lysine, arginine, etc.; ané alkanolamines such as
\K~/ amoncethanolamine, 3disthanolamine, trietha nolamine and
triisopanolamine, sach having 1 - 3 alkanol groups of 2 or
3 carbon atoms, and particularly scdium icn and ammonium
ion are preferred. Of the above-mentioned anionic surface
active agents, more preferable are alkyl=- or alkenyl
sulfates; alkyl- or alkeny‘ethoxvsu fates; alkvl- or
alkenvlet Hoxycarboxv1ates, straight or branched chain
.alkv1benzene-sul:onates and parhlcul arly preferable are
anionic suriace active agents having in a molecuié éh
U - alkyl chain of the average 12 - 16 carbon atoms.
Although water-insoluble fine powder used
in the present invention is not particularly'limited;to
specific ones, preferabiy usable are pigments Such as
silicon dicxide, aluminium oxide, magnesium oxide,
titanium oxide, aluminoSilicate, silicon carbide, calcium
carbonate, calcium pncsphate, chromium oxide, barium

carbonate, Hansa Yallow, %talc, etc.; searling agents or



6- 20 caphon atons, and X and Y individually represent a counter-ion. Usable
as coupiteryions to the anionic surface active agent are alkali netal- ions
: odi um potassium etc.; alkaline ear-h netal ions such as calcum *

etc.; basic amino acid ions such as amoniumion, lysine, °~ -

ar gi ni etc.; and al kanol am nes such as nonoet hanol am ne, di et hanol am ne,
triethanol.ar.ine and triisopanol amine, each having 1 - 3 al kanol groups=ef

2 or 3 carbon atons, and particularly sodiumion and ammoni umion are
preferred. O the above-nentioned anionic surface active ‘agents, nore
oreferabl e are al kyl - or alkeny1\igr?ates; al kyl - or al kenyl et hoxysul f at es;
al kvl - or -al kenyl et hoxycar boxyl ates; strai ght or branched chain

al kvl benzene-sul fonates and particularly preferable are anionic surface

acti v%la(gﬁit@ %ﬁ%’p& i Y ehde 3 I9Wa 162l Of, gglghaver age 12 - 16
carbon atons. ough wat er-insol‘ubl'e Tine pdwder "Uséd in the present

| nvenigdimici il UL AIYes AR IR CIRIEIEraeS, pLef erably usable
are pignments such as silicon dioxidé, al dm ni dm oxI de, magnesi um oxi de,
titanigiBspddde ardl WHARSIVdS B suth e redl Pulerdzled proaacikanat e,

cal ci um phosphate, chrom um oxi de, barium carbonate, Hansa Yellow, talc,
etc.; FEIddurguagerdntersf, silica, quartz sand, doromite, sand,

shell, etc. The fine powder usually has a particle size

of less than 150u, preferably less than 50u, though the

J
particle size varies depending on the purpose for which "
the powdar is used, and a particularly preferable particle
size is 15 - 40u in the case of liquid cleanser and 0.1 -

Su in the case of detergent for body application. .
The proportions of the ingredients used_in the
liquid detergent of the present invention are as in the
following.
_ Particularly
Mixing preferred
range range
(wtd) o (wts)
Anionic surfactant 5 - 30 10 - 25 . 2
O/
Water-insoluble fine powder 0.1 - 15 0.5 - 3
Cross linking type amphoteric polyﬁer 0.1 - 5 0.4 - 0.8
Inorganic salt : _ _ 1 - 10 2 - 6

Tn addition to the above-mentioned ingredients
and water és medium, the detergent composition of the
present inventioﬁ can be incorporated, according to the
obiect and use thereof, with optional'components known

per se to such an extent that they do not impede the



cl oudi ng agent.s such as mca, fish scale, etc.; such germ cidal
preservat-ives as zinc-2-pyridyl-thio-1,1" - dioxide; and abrasives of such
nat ural pul verized products as corundum enery, silica, quartz sand,
doronite, sand, shell, etc. The fine powder usually has a particl ¢ Skze of
| ess than 150[err], preferably |less than 50p, though the particl )
vari\es-dependi ng on the purpose for which the powder is used, a
particularly preferable particle size is 15 - 4Jerr] in the ca
cleanser and 0.1 - 5[err] in the case of detergent for body application.
The proportions of the ingredients used 'n1the | i quid detergent of the
present invention are as in the follomrhg. Particularly Mxing - preferred
range range (wt% (mﬂ@@ Anionic sur f act ant

5 - 30 10- Ny oproler 0.1 - 15
0.5 - 3 C}osg flnklﬁ%wﬁypé'anp oterlc po ymer 0.1 - 5 0.4 - 0.8

I norgani c salt For example, nonionic surklce aétive agéh%sqddltlon
to the above-nentioned ingredients and water as nmedi um the detergent

conposi tion Oinﬁﬁﬁterlc surface active agents and cationic surface
active agents may be used in combination with the anionic
surface active agents. Other components which may be
incorporated are'&iséolving agents such as prooylene glycol,
glycerin, urea, etc;; viscosity regulaﬁors sﬁch as ethanol,
isopropanol, higher alcéhol, hjdroxyethyl cellulose,
hydroxypropyl cellulose, etc:; perfumes, dyes, ultraviolet
absorbers, antioxidants, water-soluble anti-dandruif

agents, sterilizers, preservatives, etc.

The liquid detergent composition of the present
invention obtained in the aforementioned mahner is applica-
ble to various purposes such as for shampoo,liqﬁid cleanser,
detergent for tableware and kitchinware, detergent for
.K ; residential purposes, detergent for wool and'silk,-ﬁody
N shampoo, detergent for finé.fabric, etc.

The present lnventlon will now be further explained
by way of illustration w1th reference to referentia;_
synﬁhesis examples and other examples,'which should ;ot be
construed as limiting the invéntion.

All percentagés are by weight unless otherwise stated.
Referential Synthesis Examplé 1 |

Cross linking type amphoteric polymer (AA/QDM;



present invention can be incorporated, according to the object and use
thereof, with optional conponents known per se to such an extent that they

do not inpede the effect of the present invention. For exanple, nonionic s«
surface f/agt.N\ve agents, anphoteric surface active agents and cationic )
surface 'We agents may be used in conbination with the anionic surface
active ageaAd O her conponents which may be incorporated are dissol Vi ngng

agents 'sych gs propyl ene glycol, glycerin, urea, etc.; viscosity regulators
such as ewhahol, isopropanol, higher al cohol, hydroxyethyl cellul ose, '
hvdr oxypropyl cellul ose, etc.; perlf@eS, dyes, ultraviolet absorbers,
anti oxi dants, water-soluble anti-dandruff agents, sterilizers,
preservatj ves, etc.. The |iquid detergent conposition of the present
inventi%ﬁ#%ﬁﬁ%ﬁ?ﬁﬁi%Tﬁhhe af orenenti oned manner is applica- ble to various

pUT POSES SUCH 35 Ty SIRTHAO s dredfl | AU e BLRLTBAL T g1 taDI evare and
purp )

kitchinware, detergent for resrdentia rposes, et ergent “f or wool and
SiL K, boges it MaGerlRieieiN rd il W deieC ankll & dEBBpRRgSeNt | nvent i on
will now be further explained bv way of illustration wth reference to

ref erenfurlel were fed 120 g of water, 34.4 g of 2-methacryloxvethvl
dimethylammonium ethosulfaﬁe,.lz.s'é of acfylic acid,
1.26 g of methylenebisacrylamide as a'cross linking agent,
0.15 g of potassium persulfate and 0.06 g of sodium - T,
laurylsulfate. The flask was then immersed in a thermostat \';j
kept at 40°C, to effect polymerization for 6 hours while
shaking from time to time. The polymerizaﬁion system.
which gelled in.its entirety was poured into ébout 2 liters
of caustic soéé, allowed_to stand évernight, and desalted
in an ion exchange wate# to obtain the captioned cross

linking type amphoteric polymer.

Referential Synthesis Example 2
Cross linking type amphoteric polymer (AMPS/QDM; W,

molar ratio 1l:1): |
To a 500 ml separable flask equpped with a

stirrer, thérmométer, reflux condenser and a.droppiﬁg

fu?nel was fed 230 ml of hexane containing 1.8% by weight

_\Registered Trade Mark) '
of Span/60 and heated at 60°C to dissolve. Subsequently,

to the flask were fed S0 g of water, 17.18 g of 2-aczyl-

amine-2-methylpropanesulfonic acid, L3.05.g.of



&

synt hesi s exanpl es and ot her exanples, which should not be construed as
limting-the invention. Al percentages are by wei ght unl ess otherw se
stated. ‘Referential Synthesis Exanple 1 Cross linking type anphoteric

pol yner (AA QDM “molar ratio 1:1): To a 500 m separable flask equi pped
with a stirrer, therponeter, reflux condenser and a dropping funnel were
fed\120 g of water, 34.4 g of 2-nmethacryl.oxyethvl dimethyl ammoni ugF—
ethosulfate, 12.8 g of acrylic acid, 1.26 g of nethyl enebisacryl 4
cross linking agent, 0.15 g of potassium persulfate and 0.06 g 0
|l aurvl sul fate. The flask was then i mersd®AiT a thernostat kept at’
40[err]C, to effect polynerization for 6 hours while shaking froitiae to
time. The polynerization systemwhich gelled inits entirety waS poured
into about 2 liters of caustic soda, allowed to stand overnight, and
desalted in an ion exch,ar}%e Mater tq ohtain the captioned cross Jg’nnki ng
type anphot ert T pot3finer R Blentd:d S e amiSe 2 G %sss 1308 ng type

anphoteric FKAé”ﬁgtﬁfﬂéﬁﬂig?é-4@?§¥Aﬂf§é‘éé*éJé:oss linking agent,

and 0.1 g of potassium persulfate. Polymerization was

[]]
W)

effected for 3 hours at a temperaturs eleva:

0O

to 53°C.
After éooling, the poiymerization product was decanted

e - =0 remove the hexane therefroﬁ, deaerzted “c 200 =mig at 70°C
and then dried. The thus dried polymerization sroduct was
washed three times with an organic solvent, isopropanol,
to remove the Span 60 therefrom to obtain :the cagﬁioned

cross linking type amphoteric polymer.

Referential Synthesis Example 3
Cross linking type amphoteric §olymer (carbo-
betaine:
{a) Synthesis of amphoteric monomer
o/ To a 1 liter separable flask acupped with a
stirrer, thermometer, reiflux condenser and a dropring
funnel, were fed 314 g (2.0 moles) of dimethylaminoethyil

4

methacrylate (DMAEMA) and 200 g of acetone, Zollowed by
cooling to 0°C; Subsequentiy, to the flask was added
drcp-ﬁise a sclution of 144 g (2;0 moles) of 3-propiolac-
tone disolved in 100 g of acetone.ovér a period of 1 hour,

and the resulting mixture was stirred Zor 4 zours at 0°C



captioned cross

To a 500 m separable flask equpped with a stirrer, thernoneter;
er and ‘a dropping funnel was fed 230 m . of. hexane containing 1.8%
t™\Regi gtered Trade Mark) of Span/60 and heated at 60[err]C to _
\ Pubsequently, to the flask were fed 50 g of water, 17.18 g of

ne- 2- met hyl propanesul fonic acid, 13.05 g of
-Ac¥vl-oxyet hvl di et hvl ammoni um etosul fate, .26 a of

.

-

o
e-bis-acrylam de as a cross linking agent, and 0.1 g of potassium
persul at e. ol vireri zati on was eff Esd.for 3 hours at a tenperature

el evated to 65 C. After cooling, t pol yneri zati on product was -decanted to
renove the hexane therefrom deaerated -o 200 mHg at 70[err] C and then
dried. The 'thus dried polvnerization product was washed three tinmes with an

‘ﬁﬂ.@we'd; t ISHARIO lovelr® i GRADV € ThRe mdRe@drEOwhBesepagateq obtain the

(b) Synthesis of amphoteric ‘pelymer

To a 100 ﬁl glass ampulewere fed 22.9 g (d.l mol)
of carbobetaine monomer obtained in (a); 50 g of water,
0.03 g (0.2 mol) of across linking agent, methylene-~bis-
acrylamide, and 0.1 g of potassium persulfate, and the
ampul was sealed. The séaled ampul was immersed in a
thermostat kept at 70°C; and shaked for 7 hours to effect
polymerization for 7 hours. Tﬁe polymerizaﬁion systeﬁ
which gelled in its entirety was pourgd.into about 1 liter
of alcbhol.to obtain the captivned cross linking tyﬁe |

amphoteric polymer.

Referential Synthesis Example ¢

Cross linking type amphoteric polymer (MAZA/
DMAEMA; molar ratio 1l:1):

Usiﬁq 14.8 g of methacryvlic a&id and 24.2 g of
dimethylaminoethyl methac;?late, the reaction was carried

out in the manner similar to that in Referential Synthesis

" Example 1 to obtain the captioned cross linking type ampho-

teric polymer.

Referential Synthesis Example S

Ing -ype anphoteric oolvner. Referential Synthesis
Exanpl and @uardi<ilidnitongbteje atphetetionpd wmphoteaibomohemarne:
Synt hesi s of anphoteric nonomer To a 1 liter separable flask equpped with a



stirrer, thernoneter, reflux condenser and a dropping funnel, were fed 314
g (2:0 nol es) of dinethylani noethyl nethacryl ate (DVAEMA) and 200 g of
acetone, followed by cooling to OC. Subsequently, to the flask added
droo-wi se a solution of 144 g (2.0 noles) of 3-propiolac- tone i
100 g, of acetone over a period of 1 hour, and the resulting m
stirked for 4 .ours at Oc and allowed to stand overnight. T
was separated and purified to obtain the captioned anphoteric nononer. (b)
Synt hesi s of anphoteric polyner To a 10Q gl ass anmpul ewere fed 22.9 g
(0.1 nmol) of carbobetai ne nononer obt at <tn (a), 50 g of water, 0.03 g
(0.2 nol)- of across |inking agent, nethylene-bis- acrylamde, and 0.1 g of
pot assi um persul fate, and the anpul was seal ed. The seal ed anpul was

i mersed in a thernost'acrbept LbhkIAG etyp &, ampitlo s&pdke dod D¥mer hQuers t 0 ef f ect
pol ynerization for 7 hours. The pol ynerization systemwhich gelled inits
entirety was RbMredoilarorabdatlil)liter of alcohol to obtain the captioned
cross linking type anphoteric_polyner. Referential Synthesis Exanple 4
Cross Linking type anphBFéFGCZEOTyﬂeﬁr(%m#FrYlamlde- -methylpropanesul-

fonic acid and 17.1 g of methacryloxvethyl trimethylammonium,
- the reaction was carried out in the manner similar
to that in Referential Synthesis Example 2 to obtain the

. ' captioned cross linking type amphoteric polymer.

Example 1
a shampoo of the following composition was pre-
pared, and was examined for its viscosity and storage
stability. The results obtained are shown in Table 1.
<Composition> -

Anionic surface active agent

(Table 1) 18.0%
Lauric acid diethanolamide 3.0%
N L ross linking type amphotaeric
Y . polymer

(the polymer obtained in (Table 1)
Referential Synthesis
Example 1)

Sodium chloride . | (Tabléﬁli
Zinc-2-pyridyl-thio-1,1'-dioxide

(particle size 2 p) _ 1.0%
Benzoic acid | . 0.15%
Perfume . O;lZ
Coloring matter o 0.005%

Water _ ' Balance/



DMAEMA;, nolar ratio 1:1): Using 14.8 g of nethacrylic acid and 24.2. g of

di met hyt=ani noet hyl nethacrylate, the reaction was carried out in the-manner
stmldrbNthat in Referential Synthesis Exanple 1 to obtain the captioned ~*
crossf{} g type anpho- teric polyner. Referential Synthesis Exanple’5 -
Cross\ Il fki/ng type anphoteric polynmer (AMPS/ QDM nolar ratio 1:1): Using.

-acryl am de- 2- net hyl propanesul - fonic acid and 17.1 g of v
nethacry oxyet hyl trinethylammonium the reaction was carried out in the
manner simlar to that in Referentlgiégynthe5|s Exanple 2 to obtain the
captioned cross linking type anphot pol ymer. Exanple L A shanmpoo of the
foll ow ng conposition was pre- pared, and was exam ned for its viscosity
and storage stablllty. The results obtai ned are shown in Table 1.

<Conposi t i oTE=SARAFHIE S ur f ace active agent 8 (Table 1)
18. 0% Lauric a0|ﬂ di et hanol ami de 3.0 %
Jiscosity)

The composition was placed in a2 viscobeaker

[ P

kept at a predetarmined temperature and was measured iss

viscosizy by means of 3 tvpe viscometer (Rotor No. 3,

revolution: 12 rpm).
(Storage stabilitv) S
The composition was placed in 2 100 cc glass

bt 1 ~ .
bottle and was sealed and stored at various . temperatures.

Stability was observed after a three-menth storage.
O ... No separation was observed (stable).

X ... Separation was observed.

<Results>



Cross linking:tvpe anphoteric pol yner

(Table 1) Referen

tial

oid Dr\vf

||rm

(the polyner obtained in
Synt hesi s Exanpl e 1ﬁd§§d| um chl ori de :

(‘Tabl e 1) Zinc-2- pyridyl-thio-1,1"-dioxid article size 2 [

l.[err] Benzoic

I
Col oring matter T_‘m‘ o i 0. 005%
Bal dace % <Te$t~ mt kod> (& stosid y)I The conposit
vi scobeaker kept |af za [t edet er nj ned telnperat yre and
viscosity by neansg & 3, JYPE VI pCONELEr ROTON NO. 3
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O ... No separation was observed (stable). X ... Separation was -observed.

<Resul t s> [err] Exanpl e 2 A shanpoo of the follow ng conposition was

prepar edsand exam ned in the manner simlar to that in Exanple 1 for its

' i nd storage stability to obtain the results as shown in Table 2-

<ConppgifNoh> Sodi um pol voxyethylene (E 2.5) .laur | ether sulfate . .
1inking type anphoteric polynmer (the polyner obtained in

Zntial Synthe sis Exanple 1) Sodium chl oride :

Example 2

~ A shampoo of the following composition was prspared
and examined in the manner similar to that in Example 1 for
its viscosity and storage stability to obtain the results

as shown in Table 2.

<Composition>

Sodium polyoxyethylene (E = 2.5)

lau{jl ether sulfate 18.0%
Cross linking type amphoteric °

polymer _ .
(the polymer obtained in ' 0.44
Referential Synthesis
Example 1)

Sodium chloride (Table 2)
Zlnc-z-pyrldyl-thlo—l 1'-

dioxide 1.0%
(particle size 2 u)

Benzoic acid | 0.15%
Perfume ' 0.1 ,'( A
Coloring matter ' 0.005%
Water o Balance;(

<Results> ' ‘



°

-di oxi de ‘ : 1.0@6(particle size 2 1)

.Benzoi c acid 0.15 Perfune

0. 1% Caol-oring matter 0. 005% ' Wat er

Bal anceX <Resul t s> Table 2 Storage stability Amount of Vi scosity
(.3.months) Chloride (.%)(cp) 3 5.0[err]C . 40[err]C - 104 nventi on
Pr oduét 3.0 860 0 0 0 Conparatj vy

~l ess than X X Product 50 Exanplie &
detergent for fine fabric of the follong conposi tion was prep and
exam ned for its viscosity and storage ility in the nanner sinilar to

that in Exanple 1 to obtain the results as shown in Table 3. <Conposition>

Pol yoxyet hyl ene (E = 2.5) |auryl 180%
Table 2
Storage stability
Amount of Viscosity (3 months)
sodium _
Chloride (s)f (°P) 30°C [ s5ec | 40°c | -10°c
Invention
. Product 3.0 860 0 0 0
Comparative - less than X X
Product 50 X
Example 3

A detergent for fine fabric of the following
composition was prepared and examined for its viscosity
and storage stability in the manner similar to that in
Example 1 to obtain the results as shown in Table 3.

- <Comgo§ition>

N Polyoxyethylene (E = 2.5) laufyl' 18.0%
ether sodium sulfate ' )
Cross linking type amphoteric
polymer
(the polymer obtained in - 0.6%
Referential S [ntne sis :
Example 2)

Sodlum chloride (Table 3)
Titanium oxide (particle size S u) 1.0%

- Benzoic acid 0.15%



ether sodiumsulfate Cross |inking type anphoteric polymer (the-polyner

obtained in 0.6@6F@ferential S ynthesi S Exanple 2)
Sodi um chl ari de (Table 3) Titanium oxide (particle *
size 5 ) ¥ Q Benzoic acid 0. 15% Per f urre
0.1 % cqlory mat t er O 6% Wat er e
Bal ance ¢ eslil t s> Table 3 Storage stability Anmount of Vi scosity S’
(.3 nontYyis{) spodi um (c") 30C ; chloride, (.%)
50[err]C\{ 4Qferr]C -10[err]C Inyzmguon 3 2000 O
O 0 Protidct 200001 Conparative | ess than X
x Product 50 '
Perfume 0.1 %
coloring matter ‘ _ 0.057
‘Water Balance %
<Results>'
Table 3
' Storage stability ;’j/
Amount of Viscosity (3. months) )
sodium
chloride (3)] (@) 30°C  |s0ec | a0°c | -10°c
Invention 3 2000 0 0 0
Product -
Comparative - less than X < <
Product 50
Example 4
A shampoo was prepared by mixing the follbwing. \_ )
components in the usual way. : -\
<Composition>
1 Polyoxyethylene (E = 2.5) lauryl - 18.0%
' ether sodium sulfate : i
2 Cross linking type amphoteric
polymer .
(the polymer obtained in 0.4/

Referential Synthesis
Example 1)

.3 Sodium chloride . 3.0%



L)

Exanpl e 4.A shanpoo was prepared by m xing the foll ow ng conponents in the

usual way. <Conposition> 1 Polyoxyethylene (E = 2.5) lauryl L8..0%
ether sodiumsulfate 2 Cross Linking type anphoteric polymer (the.polymer
obtained in 0.4% Referential Synthesis Exanple L) 3 Sodium
chl arj de _ 3. 0% 4 Pearling agent (fish sc
par ti'cl e .1.0%size 30i) 5 Benzoi c acid -
0.15% 6 Per f une : O i 7 Col orin r
0.05/ 8 Wat er ) Bal ance The shanmp g
conposi tion thus obtained had a viscosjg% L. 900 cp at 300C, and excetrTent
storage stabi- lity at the aforenentione enperatures as vari ed.
4 Pearling agent :
(fish scale; particle 1.0%
size 30 u)
5 Benzoic acid O.lSZ
6 Perfume . 0.17{
7 Coloring matter o 0.05[
8 Water : Balance)
\/ The shampoo composition thus obtained had a

viscosity of 900 cp at 30°C, and excellent storage stabi-

lity at the aforementioned temperatures as varied.

Example 'S
A liquid cleanser was prepared by mixing the

following components in the usual way.

<Composition>

1 Polyoxyethylene (E = 2.5) lauryl

L ether sodium sulfate
L/ 2 Cross linking amphoteric polymer
' (the polymer obtained in 0 6%
Referential Synthesis :
Example 1)
3 Sodium chloride ' 3,08
4 Silicon dioxide 1 07/
(average particle size 30 u) it
S Benzoic acid . _ 0.15;(
6 Perfume o | 0.1}
. : [/
7 Coloring matter _0.0SA

§ - Water S Balance’5



Exanple 5 A I|qU|d cl eanser was prepared by m xing the follow ng conponents
in the 4al] way. <Conposition> L Pol yoxyet hyl ene (E = 2.5) lauryl"

18. 0% £ sodium sul fate 2 Cross linking anmphoteric polyner (the
pol y aj ned in Referential Synthesis Exanple I) 3 Sodi um chl ori de
3.0% 4 con di oxide 1 (average particle size
30 u) nzoi c acid 0.15 6 Perfume 7 °
Col ori n¥ ter 0.05% 8 Wat er

Bal ance% The liquid cleanser C sition thus obtained had a V|sc03|ty
of 2500 cp at 30[err]C -and exc'Tﬁgﬁg storage stability at the

af orementioned tenperatures as varied. Exanple 6 The invention product 1
obtained in Exanple 1

The liquid cleanser composition thus obtained
had a viscosity of 2500 cp at 30°C, and excellent storage

stability at the aforementioned temveratures as varied.

Example 6
The invention product 1 obtained in Example 1
and the comparative product 2 were compared in foaming ]

power to obtain the results as shown in the accompanying

Figure.

<Conditions under which the foamihg force test was
conductéd>
A 1% solution of detergent cémposition kept at
40°C., to which 0.1 or0.2% of lanolin had been added, was
stirred for S minutes at 1000 rpm by using an'inversion
stirrer,‘followed'by standing for 30 seconds, and & cubic ST
volume of the foam formed at that time was measured for W/

judging the foamina power.

Example 7 4
A shampoo of the following composition was pre-
pared and examined for storage stablllty in the manner

similar to that in Example 1 to obtain the results as shown

in Table 4.



and the conparative product 2 were conpared in foam ng power to obtain the
results -as shown in the acconpanying Figure. <Conditions under which- Qe
‘foaming force test was conducted> A 1% sol uti on of detergent conposj

kept at 40[err]C.,"to which 0.1 orQO 2% of lanolin had been added,

stivred for 5 nlnutes at 1000 rpm by using an inversion stirrer, fott+owed
by\gyandlng for 30 seconds, and a cubic volune of the foan1forned at that
time was neasured for judglng the foam ng power. Exanple 7 A shanpoo of the
fol | ow ng conposition was pre- pared and_EL nlned for storage stability in
the manner simlar to that in Exanple 1 t0 tain the results as shown in

Tabl e 4. (Conposi ti on> Pol voxyet hyl ene (E 2.5) "auryl ether sodium
sul fate Cross I|nktpg type anphoteric (Tabl e 4) pol yner
| norgani c salt <Composition> (Tabl e 4)
Polyoxyethylene (E = 2.5) lauryl 13.0%
~ether sodium sulfate B
Cross linking tvpe amphoteric {Table 4)
golvmer '
Inorganic salt (Table 4)
_ Zinc-2-pyridvi-thio-1l,1'~-dioxide 1.0
5 (particle size 2 u) o
o _
O Benzoic acid ' : 0.15
Perfume ' 0.1
Coloring matter - 0.005
Water _ _ , _ . 3alance
\



Zinc-2-pyridvl-thio-1,i"-dioxide (partlcle size 2 [err])

| .0 Benzoic acid 0.15 Perfune .
0.1 Colorim atter 0. 005 wat er
Bal ance - [err] - 31 - CLAIMS: 5 1. -Aliquid detergent
conpositiac pri sing an anionic surface active agent and a N
wat er -i nso e fine powder, charZ@terized in that said co nposi tion “rf
contains therein a cross-Iinking anphoterlc polyner and an inorganic salt
in aratio by—wei-ght—e+—-~4—~+6—310- +6——2 A-cofpoestt+on according to
claim1l mherqlnmﬁg anphoterlc polymer is ottalned by copol yneri zati on of
acidic and basi© NOMers, Q ol rlzatlor a
oL el 683’”8 CURE: /NGRS
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4

15 anphot-eri ¢ nononer in the presence of cross linking nononers. 3.
A conposition according to claim2 wherein the copol ynerized anphoteric
pol ymer, i s obtained by co- 20 pol yneri zing a nonomer m xture of 26\l 0
80 nol %of an acidic vinyl nonomer or a salt thereof, 20 to 80 nol /% 3
basi €=vi nyl nmononer or salt thereof, and 0.01 to 5 nol %of a crosg 4
nonower at a tenperature in the. range 20 to 120 C. in the presence ©
radi cal - 32 - polynerization initiator. 4. A conposition according to
claim3 wherein the ratio of the;nol,%of the acidic vinyl nononer and the
5 basi ¢ vinyl nononer is betmeéh 35 and 65 and 65 and 35 %
respectively. 5. A conposition according to claim4 wherein the ratio is
45 to 55% and 55 to 45% respectively. 10 6. A conposition according to
any of clains 2 to 5 wherein the qmemmgd: nki ng nononer is a conpound havi ng
two or nore functional groups in its nolecule, capable of reacting with
both the acid and basic vinyl

S 1. A liquid detergent composition comprising an
anionic surface active agent and a water-insoluble
N fine poﬁder, characterized in that said cd mposition
cbﬁtains therein.a cross-linking amphoteric polymer
and an inorganic salt in a ratio by weight of 0.1 to

10 10.

2 . A combosition according to claim 1 wherein the
amphoteric polymer is obtained'by copolymerization of
acidic and basic monomers, or polymerization of an

15 amphoteric monomer in the presence 6f cross linking

monomers.

3. A composition according to claim 2 wherein the
copolymerized amphoteric polymer is obtained by co-

20 polymerizing a monomer mixture of 20 to 80 mol % of an
acidic vinyl monomer or a salt thereof, 20 to 80 mol %
of a basic vinyl monbmef or salt thereof, and 0.01 to

5 mol $ of a cross linking monomer at a temperature in

the range 20 to 120°¢c. in the presence of a radical

* c L n S *



15 nononers. 7. A conposition according to any of clains 3 to 6
wherein the mol % of the cross |inking nononers is in the range of 0.-05 to
1 nol %/ A conposition.according to any of clains 3 to 7 wherein

t he ano radi cal polymerization initiator is 0.01 to 5% by wei ght *
based obh'l fotal nonomers. 25 - 33 - 9. A conposition according te-
any pr e g claim additionally conprising |l ess-than 60 nol % of a S
further v | nonomer. 5 10. A conposition according to claim?2
wherein the anphoteric pol ymeB2i s obt ai ned by pol ynerization of a nononer
m xture conprising 95 to0,99..99 nol % of a nononer of t he general fornula
(1) and 0.RPL¥mSL3 1“%>&P1§18F8§s | i nki ng nononer.: 10 [err] wherein RI1,
Rl err] and R are individually hydrogen or nmethyl,

4. A composition according to claim 3 wherein the
ratio of the mol % of the acidic vinyl monomer and the
5 basic vinyl monomer is between 35 and 65 and 65 and

35 § respectively.

Y

-y

S. A composition according to claim 4 wherein the ' A '
ratio is 45 to 55% and 55 to 45% respectively. '&';j
~ 10 |
6. A composition according to any of claims 2 to 5
wherein the cross linking monomer is a compound having
two or more functional groups in its molecule, capable
~of reacting with both the acid and basic vinyl
15 monomers. |
7. A composition according to any of élaimé 3 to 6 -
wherein the mol % of the cross linking monomers is in luj
the range of 0.05 to 1 mol 3.
20 .
8. A composition according to any of claims 3 to 7
wherein the amount of radical polymerization
initiator is.0.01 to 5% by weight based on the total
monomers. |
25

* cC L M S *



R and R areindividually nmethyl or ethyl, Ais -O or -M4+, X is -CQ2,
-SB or -PHA, and mand n are |nd|V|duaIIy an integer of 1 to 3. 20 11. A
conposition according to any preceding claimwherein the inorganic sa

selected fromal kaline nmetal salts, alkaline earth nmetal salts, ardg

al um ni um 25 sal ts of hydrochloric sul furic, -and nitric aci g [/
34 2. A conposition according to claim1 and substantially ag
herei nbefore set forth with reference to the foregoi ng exanpl es.

- 33 -

9. A composition according to any preceding claim, -
additionally comprising less than 60 mol & of a

further vinyl monomer.

5 10; A composition according to claim 2 wherein the
amphoteric polymer is obtained by polymerization of a
_ ménomer mixture comprising 95 to 99.99 mol § of a
\\_; ' ' monomer of the general formula (1) and 0.0l to 5 mol %
of a cross linking monomer; )

10

Ry Ry, By
| IGB |
CH,= C-?—A(Caz)m—T - (T)n - X

o) R3 Rs

()]

()

15
whersin R;, R, and Ry are individualiy hvdrogen or methyl,

’ Rz and R3 are 1nd1v1auallv methyl or etnv 1, A'is -0~ or

—/ | -NH-, X is -CO

-S0, or -PHO4, and m and n are individually

2 3
an integer of 1 to 3.
20

11. A composition according to any preceding claim
wherein the inorganic salt is selected from alkaline
metal salts, alkaline earth metal salts, and aluminium

25 salts of hydrochloric, sulfuric, and nitric acids.

A



- 34 -
12. A composition according to claim 1 and
substantially as hereinbefore set forth with reference

to the foregoing examples.

AR
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