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the Invention: This invention relates to a |iquid detergent

conprising a specific anionic surface active agent, a specific succinic KT-Q
~acid derivative, and a specific sulfo-betaine. The |iquid detergent
“conposition possesses excellent |ow tenperature stability and f|In1forn1ng
~resistance, and provides a pleasant feeling when used. Description of the

. Background Anionic surface active agents possess both excel |l ent detergency
tand foam ng capability. They are hence used as the main conponents in

- detergent conpositions including light duty liquid detergents such as a

“di shwashi ng det er 3@@QUID DERBREENT COMPOSERION duty |iquid detergents for
cl ot hi ng. Et hafoT, p-toruene surronate, ang urea, for all of which a
hydrotrope is a general term are- - al so fornulated i nto detergent
conpositions in order to pBAGRGROUND OFR AEED 8 stability. For the

pronotion of the | ow tenperature stablllty of .a liquid detergent
conpositioE$§$QL8£aEﬁ§bE§EEHE§é¥hnDunt of

This invention relates to a liquid detexrgent

_composition comprising a specific anionic surface active

agent, a specific succinic acid derivative, and a specific

sulfo-betaine. ' The 1iqqid detergent composition possesses
—/ excellent loﬁ temperature stability and film forming

resistance, and provides a pleasant feeling when used.

-

Description of the Background

Anionic surface active agents possess bctﬁ excellent
detergency and foaming capability. They are hence used as
the main components in detergent compositions including
light duty liquid detergents such as a dishwashing
detergent, shampoo, and heavy duty 1liquid
detergents for clothing. Ethanol, p-toiuene sulfonate,

—/ and urea, for all of which a hydrotrope is a
general term, are- also formulated into detergent
compositions in order to promote their 1low temperature
stability. | _

For the promotion of the low temperature stability of a
liquid detergent composition, a relatively large amount of
hydrotrope has to be formulated. The use of such a large
amount of this component, however, entails various

drawbacks, such as the danger of fire, undesirable odor,



hydrotrope has to be formul ated. The use,of such a | arge amount of this
conponent, however,” entails various drawbacks, such as the danger of fire,
undesiyaist e odor, unacceptabl e lather and increase in pH over tine. In
additiogy if a surface active agent is used at a high concentration, the
wat er evaporates fromthe liquid and a filmthat fornms on the surface of
the liquid blocks the hole of the bottle. This takes place in a long term.

use or StOraﬂﬁaceéﬁeﬁbablyaeheﬁ hnd/ incpessbuin pHdovartbimdry condi ti ons
of winter. Conventional %drotropes such as et hanol, p-taqluene sulfonate,
urea, and the |ik&Rhadaik °§ﬁfé5taoﬁ“ﬁﬁé@@hﬁpﬁ@VFhégPP&uP& PF@Fn?Grm ng a

s. been, therefo desire for an additjve
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storage,_espec1ally at a low temperature and in the dry

conditions of winter. Conventional hydrotropes such as
. ethanol, p-toluene sulfonate, urea, and the like have no
- effect on preventing the liquid from forming a film. There
. has been, therefore, a desire for an additive having good
~effects on both the low temperature stability and the film
'formlng resistance.

Recently, consumers have become greatly concerned with
the feeling imparted by detergents when used. For
detergents, especially for washing directly with the hands,
those'having a good fresh feeling without stickiness are
desired. Detergents using an anionic surface active agent
as a main component are apt to be sticky, since quite a bit
of the anionic surface active agent stays actached to the

- skin. The use of such a detergent nay sometimes cause
dishes to slip from the hands and to break Also, such a
- detergent causes the consumer to worry about rough skin.
Therefore, there is also a need to reduce the stickiness of
the detergent.
3 | In view of this situation, the present inventors have
undertaken extensive studies to obtain a liquid detergent
composition having excellent stability at a'low temperature

and superior film forming resistance énd providing a



~as a.nmain conponent are apt to be sticky, since quite a bit of the anionic
surface ‘active agent stays attached to the skin. The use of ‘such a
detergent may sonetinmes cause dishes to slip fromthe hands and to bnggk)
“Al'so, such a detergent causes the consuner to worry about rough skin.y ¢
iTherefore, there is also a need to reduce the stickiness of the deteraﬁﬁt.
iIn view of this situation, the present inventors have undertaken extensive
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anionic surface active agent. . This finding has led to the

completion of this invention;

S_UMMARY. OF THE INVENTION
Accordingly,_§n object.of'ﬁhis invention is to provide
a liquid detergent composition comprising: _ LJ
(A) 10 to 40%_by weight of at ieast one o
ahior;ic surface - active agent selected from
' polyo#yeﬁhylene alkylether sulfate, alkjlbenzene sulfonate,
a-olefin sulfonate, alkane sulfonate, and polyoxyethylene
.alkyiether carboxylate;
(B) a succinic acid derivative repfesented by the .
following foimula (I):
R, ~CH-COOX | |
CH,-COOY o ) | U
;n which Rl'repiesenté én alkyl or alkenyl group having 8 to |
18 carbon atoms and'x.and Y independently represent a
hydrogen atom,.alkali metal, ammonium, or élkanolamine, and

(C) sulfo-betaine represented by the foilowing formula

(II):
Ry -
_RZ-T+-CH2-?HCH2803" . (II) |
Ry z



a-quUid det ergent conposition conprjising: (A) 10 to 40% by wei ght of at
| east one anionirc ‘surface active agent sel ected from

polyox&pﬁhylene al kyl'ether sul fate, al kyl benzene sulfonate., [err]-olefin
sulfon tei al kane sul fonate, and pol yoxyet hyl ene al kyl et her car boxyl at e;
(B) - ccinic acid derivative represented by the followng forrmula (I):

[eri] |n which [err] represents an al kyl or al kenyl group having 8 to 18
cdr bon atons and X and Y independently represent a hydrogen atom al kal i

ot ST 6 4 PobA AR R Akt b IS ESTERATIAR, B b
SCken 5 ente ot 15468 84 TapBRntpely sbpeasB kb
hydr09€”iﬂ(&&éﬁp*ﬁ&“ﬁﬁd'lgéﬁuﬁ cafHoi8t&hs, t BRdCENEEPkesbnts a
hydrogen atom or hydroxyl group, and wherein the contenr-of
(B) + (C) is 1 to 10% by weight and. the ratio by werght of
(B)/(C) is 0.1 to 1.

Other objects, features and advantages of the invention
w111 hereinafter become more readlly apparent from the
follow1ng descrlptlon.

" DETAILED DESCRIPTION OF THE INVENTiON :
- AND PREFERRED EMBODIMENTS

Ahy one or more types of anionic surface active
‘agent selected from polyoxyethylene alkylether
sulfate, alkylbenzene sulfonate, - a-olefin
sulfonate, alkane sulfonate, and polyoxjethylene alkylether
carboxylate can be used as rhe anionic surface active agent
of the (A) component of this invention.

| Among these compounds, polyoxyethylene alkyl ether
—/ - sulfates are desirable because of their mildneés to thé
skin. In particular, sulfates having the formula (III)

below are preferable.
R0 (CH,CH,0),SO03M . (III)

wherein Rg represents én alkyl or alkenyl.grbup having 10 to

18 carbon atoms, M is an alkali metdl, ammonium, or an
alkanolaminé, and n has an average value of 1 to 7. If the

Rg carbon number is less than 10, rhé detergency of the



(B)- + (O is 1 to 10%by weight and the ratio by weight of (B)/(C) is 0.1
to 1. Oher objects, features and advantages of the invention wll .
herei nafter becone nore readily apparent fromthe foll ow ng descrlptlan;,
DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED EMBODI MENTS Any :‘oQe Tor
inore types of anionic surface active agent sel ected fron1po|yoxyethy|éﬁ§
ral kyl et her. sul fate, al kyl benzene sul fonat e, a-olefin

sul fonate, al kane sul fonate, and pol yoxyethyl ene al kyl et her carboxylate can ¢
be used GSMPREiEAPBRA| dssinpRELigiente 3£ tthe carhompmmber dsthis

I nvent i on. Anong

ounds, pol yoxyet hyl'ene al kyl- ether sulfates are
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‘havi ng
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- If the

1 _below are ref err wherel 5 represents
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the added molar number n for ethylene oxide in formula (III)

is less than 1, skin irritability increases, while if the'

-number is greater than 7, the detergent capability of the

.composition deteriorates considerably. An especially

preferable range for-the added mclar number for ethylene _

oxide is between 2 and 5. : | | v
'On the other'hand,_in uiew'of thefdetergency'and'the

cost performance, alkylbenzene sulfonates shown of the

~ following formula (IV) are desirable.

Q—SO3M ' | (IV)

. Rg

wberein R6 rcpresents an alkyl or alkenyl gr(mp havmg 10 to 16
'carhmlabmm;andlilas the same neanux[as;nuvummﬂy'dmhnad If

the Rg carbon number is less than 10, the detergency is il
insufficient, while if it is greater than 15, the stability
of the compositions at a low temperature decreases
considerably. An espec;ally desirable range for the number of
carbons is 11 to 13. |
The content of component (A) in the present invention
is in the range of 10 to 40% by weight. If the content is
below 10% by weight, the detergent strength and foaming

capebility.are insufficient, while if the content is above

U
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conpositions is insufficient, while if the carbon nunber is greater than
18, the |l ow tenperature stability of the conpesitions deteriorates

consi derably. . An especially desirable range for the nunmber of carbons is
12 to TA~ If the added nolar number n for ethylene oxide in forrmula (II11)
is lessTthan 1, skin irritability increases, while if the nunber is greater
than 7, the detergent capability of the conposition deteriorates '
‘cdnsi der abl y408nbgswedighlt],y theeflewaltempeaatarieos talbd 1ddyedfrthaer nunber for
ethyl ene oxide is between 2 and 5. On the other hand, in view of the '
det ergency aacmppeitionspdeterdioresesal kp paxtdcalaxlyodesdrableveontenie

following formula (1V) are desirable. [err] - : (1v)
\wher ei n [ er r Fapagr é5eABs ton 258k by Uﬁlskﬁenyl group having 10 to 16 carbon
tatons and M has the sane . neaning .as .previously defined. |If the R6 carbon

inunber is |ess thBnSBECInAE acier gerdyatd viens fomponeRt (R of the ¢ is
et a0 S ehle 15N Bhel RenAOIRT Rl Sl MBS,
? - low temperature stebility and film forming resistance of the
detergent composition, when it is used in combination with
sulfo-betaine mentioned above. If the carbon atom content
of R} is less than.s, these effects are reduced. 1If the
carbon atom content of Ri.is greater than iB,Ithe solubility
ef the succinic acid derivative is considerably decreased,
resulting in deterioration of the low tempetature stability.
A preferable carbon atem content of Ri, therefore, is in the
renge of 10 to 14, | |
Component (C) of this invention is sulfo-betaine
represented by formula (11). _Sulfo;betaine of.this
ihvention in combination with a succinic acid deri#ative,
- component (B) of this invention, has remarkable effects on
improving the low temperature stability and the film forming
— : resistance of the detergent composition. If the carbon atom
content of R; is less than 8, these effects are reduced. If
'~ the carbon atom content pf'Rl'is greater'than 18; the |
eolubility of sulfo-betaine is considerably decreased,
tesulting in deterioration of the low teﬁperature stability.
5 A preferable carbon atom content of R;, therefore, is in the
| renge of 10 to 14.
Certain types of succinic acid derivatives have

cenventionally been used as a component of detergents. For



carbons is-ll.to 13. The content of ‘component (A) in the present invention
is in the range of 10 to 40% by weight. If the content is bel ow 10% by
wei ght, the detergent strength and foam ng capability are insuff|C|enpx)

while if the content is above 5 40% by wei ght, the | ow t enperat ure

B

gstability of the conpositions deteriorates. A particularly desirable -
- fcontent range is 15 to 25% by weight. A succinic aci d derivative, conponent
(B) of the present invention , has remarkable effects on inproving the low *
t enper at exampiehi isuociamid fadid fdemiverives Yoswessing hen delleylegioup
conposition, when it is used in conbination wth sulfo-betaine nentioned .
above. fr akkenylp@romp Widintae maxiion ertdm icontent tdfind Stot bsaref fects .
are reduced. |If the carbon atom content of [err! i%agieater_than.ls, t he

sol ubi | i B¢SEROERE dacdiananess dald-apan Wo. sl B35y daBtsased,
‘resulting_in deteriqration of the |ow tenperature stability. A preferable

carbon aPBhPREnRERLIGRYION deacrihes & nethad fe uaing he 1speeinic
_ aéid derivative together with a lower.alcohol.as.a N '

.solubilizing agenﬁ'of a deﬁergent.composition contaiﬁing an
élkaii builder; Also, succinic écid derivatives'having'an
alkyl 6r alkehyl group with a édrbbn atom cbntent of 4 to 8
are_disqldsed [Japanese Laid-open No. 196299/1953 and |
Japanése haid-opeh Nb. 196296/1983], wheréin the éuccinic : LJ
acid_derivative§ are used in order to improve low |

. temperature stability and film forming resistance.

These examp1es, however, only describe the use of:a
'succinié acid.derivative in conjunction with a #ol;tile
.'component or the independent use of a rélativelj short
chained sugcinic_acid derivative. _Thefe has been_no.
technological conéept of using a'relativeiy long chainéd
succinic acid.derivative_together with sulfo-betéine, alkind'..d) '
of an amphoteric.surface active agent,'in order to exhibit_
their combined effect in a detergent.compositicn. |
In.the film forming'procéss of a'liﬁuid detergeht,

liquid on or close to its surface is first concentrated by

. &

evaporation of volatile components such as water
The  concentrated liquid containing a surface active
agent often forms a liquid crystal structure or a gel

structure and loses its fluidity. A film is thus formed at



Component (C) of this invention is sulfao-betaine represented by formula
(I'1). Sulfo-betaine of this invention in combination with a succinic acid
deri vati-we, conponent (B) of this invention, has remarkabl e effects on
inproqug the low tenperature stability and the filmformng resistance of
t he detergent composition. If the carbon atomcontent of [err] is less than
8, ithese effect.s are reduced. If the carbon atomcontent of [err] is
gfeater tharths, gastliguidi interfaceul f Yobatilechydrobropresrasnghdecr eased,
resulting in deterioration of the low tenperature stability. A preferable

carbon atom @snt &#hagioy e r therafsnsre, haye na id ttdfye Bt Py fid™ 4,
a Component EATRAG: GRREBLEREY SPEeSExanpi e, Succini o acid derivatives
Fo 14 are di ocl osinFR SUGSIBLE BELH- ORBHVRLVER;oERoPeD7R01RRAIS Alfent
B par ! 0N ROSSEARTE RyHEhBRERSE, 42608, ' RReD 4Gk LhoREhY U8 pLAbkEee
into the associated structure of surface active agents,
(main component of the detergentj and to form mixed
miqelles._ The formatién of a liquid crYstal structure or a
gel'structure is considered to be difficult in such mixed
micelles eﬁen though the cbmposition is concentrated. Film
formation is hence disturbed. |
For the purpose of preventing a liquid:from fofming a
 fi1m throuéh formation-of mixed micelles, the use of
- succinic acid derivatives having a longer alkyl or an
‘alkenyl group than those of the succinic acid derivatives.
disclosed in Japanese Patent Application Laid-open Nos.
196299/1983 or.196296/1983 is preferable. These succinic
acid derivatives having a lénger alkyl or alkenyl group have
strénger surface actiéities themselves and are expected to
exhibit.a gréater'film forming inhibiting effect at a small
amount.

However, since a long chained succinic acid derivatives
have a limited solubility in a solution, their addition
exceeding the maximum dissolvable amount causes the succinic

e . acid derivative to precipitaﬁe and the solution;to becbme
turbid. Thus, the use of the succinic acid derivative alone
does not give a deéired effect. If_sulfo-betainé, which is

2 kind of amphoteric surface active agent, is used together



sol ubi l'izing agent of a detergent conposition containing an alkali builder.

Al so, succinic acid derivatives having an al kyl ar alkenyl group with a
carbon atom content of 4 to 8 are disclosed [Japanese Lai d-open No. r.;
196299/ 1983 and Japanese Lai d-open No. 196296/ 1983], wherein the succigic
acid derivatives are used in order to inprove Iom1tenperature stability. and
f|In1forn1ng resi stance. These exanpl es, however, only describe the use of-

a succinic acid derivative in conjunction with a volatile conponent or the *

i ndependegi tHS8 2bng thhdhiedelencHidilc @RIidFbrEVEYINE ATl cdaftasat i ve..
There has been no téchnol ogi cal concept of using a relatively |ong chai ned

~succi ni ¢ pgogodeiong! ithe sedabidity 0f e eueiiaiite adidkideriviative i
anphoteric surface active agent, in order to exhibit their conbined effect

in a det eigethecsopuatibnods prowioted land dhe s Lico Earecigi tatiiopiis
detergent liquid on or close to its surface is first concentrated by

evapor at i pneuéntedaemea whepothet digudld ds menmted:mmher at ed

li'quid containing a surface active agent often forns liquid crystal

~ struct ur egap/iguidsdngerfaceand Thes eonbined wss ©f th@ﬁq %WQ s thus formed

at 7
components, even in a small amount, thus provides remarkable

film forming resistance and low temperature stability.
The formulation of the succinic ac1d derivative and
_sulfo-betaine into a detergent compos1tion containing as a _
main component an anionic surface active agent brings about | kd_'
unexpected results that the sticky feeling inherent to an
anionic surface,active agent is reduced and a pleasant
feeling upon use is remarkably improved. |
From-the.reasons mentioned above, the use of (B)
suooinic.acid'derivative and (C) sulfo-betaine in
combination_is’essential for the detergent_composition of
this invention. The amount of (B) + (C) formulated into the
_detergent composition of.this invention is in tne range of 1
" to 10% by ﬁeight, ﬁith the ratio by weight of_(B)/(C) being Q_;
0.1 to 1. If the amount of (B) + (C) is less than 1% by |
weight, the film forming resistance islinsnfficient ano.the
feeling npon use becomes worse. The anount of (B) + (C) :
greater than 10% by weight exceeds the critical solubilizing s'i
amount for a succinic acid derivative in a detergent
t_comp051tion, resulting in prec1pitation of this compound
separating out of sollds or an increase in the v15c031ty of

the solution, and thus is undes;rable. The preferable



the gas/liquid interface. Volatile hydrotropes, such as ethanol,

therefore, have alittle or no filmforhng-inhibitory effect. Since
succi nie-aci d derivatives are non-volatile and possess a hydrophobi c group,
t hey are.thought to penetrate into the associated structure of surface
active. agents,. (mai n conponent of the detergent) and to form m xed
mcelles. The formation of a liquid erystal structure or a gel structure’is
cdnsi dered t gmBgndi §&i g ttméﬁ'ﬁ&a%@ B ed vy R 'bﬁﬁ weighd hough the | |
conposition 1s concentrated. Filmformation is hence “di sturbed. For the
purpose of preventignghe hatilod by W@igRtTor (B)A(QY iy Qews fthaivto.an ahe
mrxed mcelles, the use of succinic acid derivatives having a | onger alkyl
or- an al kenygigmofipriciag tresistahcehd ss igeufifd cieint delify ahes aatdicc dbsed

in Japaneseé Patent Application Laid-open Nos. 196299/1983 or 196296/1983 i's**

preferabl e. TBy€¢CIuexiceiedsadi,d ther muthiale soimbild tidsomferthe ledcaimic
al kenyl group have stronger surface activities thensel ves and are expected
to exhibit aagidaderivaiivieoemidngnionils sunfase aqtive aganti besenent .
. " worse and the'precipitétion tends to take pléce. A
preferable ratio is in the range of 0.2 to 0.5.
| Besides the above essential components, surface active
agents commonly uSed‘iﬁ detergent compositions can be
\u; “ formulated, as required, to_the.detergent composition of
‘this invention in so far as the péfforménce of the
compoéiﬁion is not damaged. Such surface active agents
include,'for example, nonionic surface active agenﬁs such as
'pbljdxyethflene alkyl'or alkenyl ether (wherein the.average
-addition mols of polyoxyethylene is 3 to 20, and the alkyl
or alkenyl group is linear or branched with 8 to 18 carbon
atomé), higher fatty acid alkanolamide (wherein the higher
fatty acid has 8 to 18 carbon atoms), and-the-like; anionic
surface active agents such as «-sulfo-fatty acid ester,
N~acyl glutamate, monoalkyl  phosphate, and |
amphoteric surface active agents such as tertiary alkylamine
oxide (wherein the alkyl group has.e to 18 carbon atoms).and
alkyl betaine (wherein the alkyl group has 8 to 18 carbon
-atoms) , ._
.Furthe;; other known components used for conventional
liquid detergent compositions can be formulated as required.

Such components include, for example, lower alcohols such

as ethanol; lower alkylbenzene sulfonates such as

10



However, since a |ong chained su00|n|c acid derlvatlves have a limted
~solubility in-a solution, their addition exceedi ng the maxi rum.di ssol vabl e
amount causes the succinic acid derivative to precipitate and the solution
to becone turbid. Thus, the use of the succinic acid derivative alonetgpes
-not give a desired.effect. | f sul fo-betaine, which i-s a kind of anphoteéric

" ‘surface active agent, is used together 8 with a | ong chai ned succinic

acid derivative at a certain proporti-on, the solubility of the succinic

acid deripatolgens sHEfonhtei andi sher 0ERESdgapdoiBesaehi dspeediviidnal ion is
prevented even when the liquid is concentrated at the gas/liquid interface.

The conbigkycake @hd hpgepydensomgdysols, chydrotropesal [sunmioas , thds.
provi des r emar kabl e filmformng resistance and | ow tenperature. stablllty.
The forrnn%Eacﬂn@ﬁthﬁeltheclBchuéferaesuchtasecand-SUBﬁadbetalne into a

det er gent conp05|t|on containing as a main conponent an anioni ¢ surface
active agdif Eﬁ Hys et uneRpaenda Prsinesgenic budldersiynpssivaly

i nher ent é() nj oni c - sdgface active agent.is reduced and a pl easant
uices such as lemon and 1lime. In

addltlon, sk;n protectlng agents, enzymes, proteln -

derivatives, pigments, perfumes, turbldlty_agents, chelating

‘agents, antiseptlcs and UV . ray absorbents can be

formulated as requlred. | |
Other features of the invention will become apparent in i ¢J

the course of the'following description of the eXemplary - |

embbdiments which are given for illustration of the

invention and are not intended to.be limiting thereof.

EXAMPLES
Exampleil |
The liquid detergent compositions having formulations
shown in Table 1 were prepared. The film forming resistance
and the low temperature stablllty of each composition were

v

'measured according to the following methods-

Film forming resistance

| .50 g of the composition was,put.intd a beaker and.left
for 3 dajs at 20°C and 40% humidity in a thermo-hygrostat.
The film forming re51stance was evaluated according to the

.follow1ng standard.

AAR - No change
'BBB -._Fiim formed slightly

ccc Film formed compietely

11




feeling upon use is remarkably inproved., Fromthe reasons nentioned above,
the.use of (B) .suceinic acid derivative and (‘C) sulfo-betaine in

conmbi mation is essential for the detergent conposition of this invention.
The &msupt of (B) + (C) fornulated into the detergent conposition of this
invention is .in the range of 1 to 10% by weight, with the ratio by weight
of (B)/(C) being 0.1 to 1. If the amount of (B) + (C) is less than 1% by
weight, the filmformng resistance is insufficient and the feeling upon
use becones nowstempbeasowenstabilBry+ (C) greater than 10% by wei ght
exceeds the critical solubilizing amount for a succinic acid derivative in
a. det ergent conpoShei dhguidsdetemgent gompogitionokass leftsatomgofmdn @
.sepdarating .out of solids or an increase in the viscosit inﬁhi'iﬁ!Ution’
‘and thus i s theswpsibteforTR® gayser afhe dow temperaturs; fFtapdiiiyy¥

'to 5% by weight, If the ratio by weight of (B)/(C is less than 0.1, the
filmform ngévadpatedcPy & §GﬁﬂP@Pgﬁt?%PP ‘ratio of (B)/(C) exceeds 1,
'the nutual solubilities of the succinic _ -

AAA No change in the composition

BBB . The composition became
slightly turbid

CCC : Separation or precipitation of
components took place

12



acid derivative and anionic surface active agent becone worse and the
precipitation tends to take place. A'preferable ratio is in the range of
0,2.to 0.5. Besides the above essential conponents, surface active ‘agent;s
commonly used in detergent conpositions can be fornulated, as requiredg to -
;the detergent conposition of this invention in so far as the performance of

ithe conposition is not damaged. Such surface actiye, ;agents include, for _
exanpl e, npni¢nic surface active agents such &s| p¢l yoxyet hyl ene al kyl or °
al kenyl ether [fwherein the average addi&i og ! bk |pol yoxyethylene i's 3 to
20, and thg Iy ot al'kenyl grodp i § | &neay Pr|BBrjched with 8 to 18
~carbon atophg) | higher fatty a¥id al kanoTami dé:( Wher-¢i n the higher fatty .
acid has 8|-80|18 carbon atoms), and the I|ike:8ahi ¢nilc surface active agents
such as a-pdl gcfatty gcidester, Nacyé ¢ L_Eag @| nonoal kyl .
. no * 1] s - ) ] 1 ., > . .
- phosphate| g~ |amgl anphoterg c surface acgi ver ggemsmquch as tertiary
- al kyl am ne| Bxilde (wherein the al kyl group has,8{t¢ 138 carbon atons) and
al kyl bet af ve [(wherein the al kyl group has 8 $0o] 18 darbon atons) . Further,"
ot her knowh@gdiSonept sSused for gonvent®Ron® Xi HRiIIB [det ergent -conpositions
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as et hanol ; | ower aIkbeenzehe‘ sul fonates such as 10 p-t ol uene
sul fonate and the I'ike; glycols such as ethylene glycol and propylene

gl ycol [-.~ hydrotropes such as urea and the |ike; pH buffers such as citric

acid amddralic acid, organi c or inorganic builders; natural fruit
juices such as lenmon and line. |In addition, skin protecting agents,
enzynmes, protein derivatives, pignents, perfumes, turbidity agents,

chel ati ng age%%%m théseptics and WV ray absorbents can be fornulated
as required. R Fehtures of the i nvention will becone apparent in the
course of the fol |fgNY; 4a$8" 48L! y LERAL akch are
.girven for iJIustré?@%nﬂﬁg tﬁeagﬁegﬁ?ﬁgnhgﬁﬁsgggﬁhg% Fﬁgg%gggﬁgosgggFiniting
thereof. EXANRdESxrdertPESmpoRrEfithi BHbMIBEEEUEPLuEOVRLSbLEOBRcBANiBJacid
fornulations shown'in Table 1 were prepared. e filmformng resistance
)and the | ow tdepivativessandi sulfocbetadthechiipoedt innTable 2 were

prepared. - The film forming resistancé and the low
temperature stability of each composition were measured. The

fesults obtained are shown in Table 2.

- Components : Wt%
: -Sodium polyoxyethylene(4) 15.0
dodecylether sulfate -

- Dodecyldimethylamine oxide 3.0
Polyoxyethylene(7) _ 5.0
dodecyl ether '

 Succinic acid derivative 0 or 1.0
(refer to Table 2)

SulfoQbetaine | 0 or 2.5

(refer to Table 2) -

Ethanol 4.0

Tap water _ Balance
U : pH/25°C of the solution 7.0
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measur ed accordfng to the following nethods: Filmfornmng resistance 50 g
into d@ beaker and left for 3 days . at. [err] and

of the conposition was put

4Q% humidity in a therno-hygrostat. The filmforning resistance was

eval'uated according to the follow ng standard. AAA
Fil mformed conp

JFilmfarmed slightly
*tenperature stability
a thernostat for 10 d
the foll owi.ng standar
The conposi tion beca
-preci pitation of conp

Table 2

?ncazso3‘
1

Rq
Rz'T°°“z
R,

CH,-CO0Y

R, ~CH-COOX

Comparative composition

Inventive composition

18 -

17

16

14

13

12

Ca0H3g

Cy2Hz3
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'CyoHyq

XoryY

tly tur
t ook pl

o

Na

i d 'CCO

ce 12

C1282s

CooHsy

C12Hy5 Cy4H29

Cy0H21
C,H;

. CyoHys

on
oo
(5]

CHy

CaHs

CHs

qui d defergent conpositi
The | ow t ¢nperature stabil
' No change in

CHqy CH,

CaHs

CHy CHy

CoHg

oH

OH.

OH

OH

letely
DN Was
ty wag
[ he con
Ssepar
S°epa
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/m

AAA

Film forming
resistance

No chan;é?BBB

L

ow

left aff [err] in

Cccc

Low
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temperature

eval ugt ed by
pQsiti ¢gn BBB -
agion.crj -
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[err] Exampl.e 2 The |iquid detergent .conpositions conprising basic

det ergent conpanents shown bel ow plus various succinic acid derivatives and
sul foyhetaine listed in Table 2 were prepared. The filmform ng resistance
and theg _lbow tenperature stability of each conposition were neasured. The

results obtained are shown in Table 2. Conponents W %
Sodi um pol yoxyet hyl ene(4) . 15. 0 dodecyl ether sulfate

Dedecyl di met hyl am ne oxi de 3.0 Pol yoxyet hyl ene(7)

5.0 dodecyl E&Qﬁé gugcinic acid derivative O or 1.0 (refer to
Tabl e 2) Sul T0- %aine ' 0 or 2.5 (refer to Table 2)
o The liquid detergent compositions having formulations

shown in Table 3 were prepared. The detergency, foaming

capability, viscosity, and low temperature stability_of each

composition were measured.

16



”

Exanpl e 3 The
LOW e

[err]
vi scosity, and
16

7.0 14

4.0 Tap water

foam ng capability,

of the solution:
| i qui d detergent conpositions having formulations shown in Table 3 were,

Bal ance pH [err]
‘prepared. The detergency,

.Ethanol

[err]

.tenperature stability of each conposition were neasured.
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Exanpl e 4 The kitchen detergents A and B having'the formul ati ons shown

bel ow were prepared. They were subjected’to t‘he blind in home use test
usi ng -a—pai r conparison mnethod, -by: 50 ordi nary housew ves younger than 49
years dksage for one week. The results obtained are shown in Table 4.

Conponent s Det ergent A Detergent B (Il nventive

(Cdnpar ati.ve conposition) conposition) W % -W % Li near sodi um
~dodecyl benzene 17.0 - 17.0 sul fonate Sodi um

pol yoxyet hyl gpghdle 4 5.0 5.0 dodecyl ether sulfate
Coconut oil fatty acid ' 6.0 6. 0 nonoet hanol am de

Sodi um decenyl -suphenRi€chen detergents & and B havingDQﬂQCfb&ﬁﬂ&Qtions

sul f o- betai ne. + 3.0 Ethanol

5.0 Tap mateshown below were prepared. Tﬁebaﬁeee subjB&tédCtolﬁhe blind
in home use test. using a palr comparison method, by 50
ordinary housewives younger than 49 years of age for one

weék}u The results obtained are shown in Table 4.

Components Detexrgent’ A.'-'Detergeht B
_ : ' (Inventive - (Comparative
\_ composition) compqsition)_
Wt% Wt%
Linear sodium dodecylbenzene ' 17.0 | 17.0
sulfonate _ :
‘Sodium polyoxyethylene(B) - 5.0 5.0
dodecyl ether sulfate ' _
Coconut oil fatty acid | 6.0 : 6.0
monoethanolamide : .
Sodium decenyl succinate ' 1.0 -
- Dodecylhydroxy sulfo-betaine _ 3.0 -
~.Ethanol : 5.0 - 5.0
— :
_ Tap water . - Balance Balance

<)
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Tabl e 4 Detergent A ' Sane Detergent B, Cpestlon S

better - ~ is better Renpval of ‘stains - 40% - 30%
30% Foani-ng capability . 36% 34% - - 30% Feeling to-the
~skin 50% 30% 20% when washing Feeling to the sifn
40%. 40% 20% af t er washi ng Cbvi ously, nunerous.
{nodi fi cations and varlatlons of the present invention are possible in |ight
of the above teachings. It is therefore to be understood that within the *

scope of the appended clains, the invention may be practiced otherw se than -
- as specifically described hEFEIQabia 4 CLAIMS: 1. A liquid detergent

conposi tion conpri sing: (A) 10 to 40@6by wei ght. of at |east one : «
| o | B  Detergent A Same Detergent B |
Question - is better is better
‘Removal of stains 408  30% 30%
Foaming capability 368 348 308
' Feeling to the skin  50% 308 208
when washing _ ' . |
Feeling to the skin 40% - 40% 208
after washing _ : N
0bv10usly, numerous modifications and varlatlons of the |
' present invention are possible in light of the above
teachlngs. It is therefore to be understood that ‘within the-
scope of the appended clalms, the invention may be practlced
- otherwise than as speclflcally descrlbed_hereln.
U

[ STV S
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anioni.c -surface active - agent sel ected from pol yoxyet hyl ene
al kyl et her sul fate; al kyl benzene sulfonat'e, [err]-olefin sul fonate, al kane

sul fonate, and pol yoxyet hyl ene al kyl et her Carboxy|af___TEU—_-SUCCTﬁTﬁ—aCId
derivanve represented by the followng formula (1): err]
represents an al kyl or al kenyl group having 8 to 18 " ﬂ"ﬂi np and
Y independently represent a hydrogen atom alkali netad,
akkanol am ne, and (C) sul fo-betaine represented by the follomnng formul a
(F1): Jerr] in which R2 represents an al kyl or al kenyl group having 8 to 18
carbon atons, R3 and R4 independently represent an al kyl group having 1 or
2% carbon atons, epresents a hydrogen atom or hydroxyl group, and
wherei n.the content o (B) + (C) is 1 to 10% by weight and the ratio by
wei ght of (B)/ (O, is i &
. 1. iqui detergent composition comprising:
(A) 10 to 40% by weight of at least one
anionic surface active agent selected from
. polyoxyethylene alkylether sulfate, alkylbenzene sulfonate,
a-0lefin sulfonate, alkane'sulfonate, and polyoxyethylene
~alkylether carboxylate;
> '(B) a succinic acid derivative represented by the
- following formula (I):
R; ~CH~COOX
(1)
CH,-CO0Y '
in which R; represents an alkyl or alkenyl group having 8 to
18 carbon atoms and X and Y independently represent a
hydrogen atom, alkali metal, ammonium, or alkanolamine, and

(C) sulfo-betaine represented by the following

formula (II):s

v o _ | R3
RZ;T+-CHZ-?HCHZSO3'_ . (II)
Ry 1
,  in which R, represehts an alkyl or alkenyl group having 8 to

18 carbon atoms, R3 and R4 independently represent an alkyl

<.

group having 1 or 2 carbon atoms, and Z represents a
hydrogen atom or hydroxyl group, and wherein the content of
(B) + (C) is 1 to 10% by weight and thejratio by weight of
(B)/(C) is 0.1 to 1. |
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2. The I|qU|d det ergent conposition accordlng to Caiml, mher

conmponent (A) is pol yoxyet hyl ene-al kyl et her sul fat e uﬂmmﬂmwml he
following formula (111): [err] in which [err] repre

alkenyl group having 10 to 18 carbon atoms, n is an average val ue of; Lt

.7, and Mrepresents an alkali netal, amonium or alkanol amine. 3. The
vlqu|d detergent conposition accordlng to Claim1l, wherein conponent (A)

- al kyl benzene sul fonate represented by the following formula (1V): [err] |n

which R6 represents an al kyl or al kenyl group having 10 to 16 carbon at.ons’

and M has the sane Thenliguid detergentncémpaaibion| apcozding TheClaim 1,

conposition as clainmed in Caim1l and substantially as described in the
exanpl-es. wherein component (A) is polyoxyethylene alkylether sulfate

represented by the following formula (III):

e —

~

R5O(CH,CH.0),S0sM > . qIII)

- in Which'Rs represents an'alkyl or alkenyl group having ‘10
to 18-carbon'atoms, n is an a&erage value of 1 to 7, and M

represents an alkali metal, ammonium, or alkanolamine. -

- 3. The liquid detergent composition according to Claim {‘)

1, wherein COmponent (A) is alkylbenzene sulfonate
represented by the following formula (IV):
| Rg | : |
ih which Rs-represents_an alkyi'or alkenyl group having 10
to 16 carbon atoms and M has the same meaning as defined in

formula (III).

4, The composition as claimed in Claim 1 and

substantlally as described in the examnles.
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