ﬂy][er>i4 1. LI QULD -DETERGENT CCNPCSITICN BACKGROUND OF THE | NVENTI ON

Fie)d of the Invention: The present .invention relates to a concentrated
| i dui d detergent conposition .having an excel | ent | owtenper at AB"Etib
and capabl e of nmintaining a honbgeneous phase when thawed after rozen.
Description of the Background Art: @ning to the wider popularity in recent
years of small, |ight weight, conpact products for household use such as
detergents, snaller, nore conpact types of pomdery heavy duty detergents
and softeners conprising higher concentration active conponents are
achieving greater sales. In spite of a great deal of advantage in
smal | -vol une products of di shwashi ng detergents, shanpoos, etc. because of
their everyday use, _LEIQUIDaDETERGBNTh COMPOSITION Bl | - vol ume products on
the market. Liquid EER?ﬁ?ﬁﬁﬁ'?ﬁﬁﬁiﬁﬁ??7ﬁﬂ?'€3ﬁ7§ﬁf7onalIy conprise as a
mej or detergent conponent aBAGE ENRION which are superior
in their detergency and foam ng
Field of the Invention:

The present invention relates to a concentrated liquid
detergent composition having an excellent low-temperature
stability and capable of maintaining a homogenecus phase
when thawed after frozen.

Description of the Background Art: @

Owing to the wider popularity in recent years of small,
light weight, compaet products for household use such as
detergents, smaller, more.compact types of powdery heavy
duty detergents and softeners comprising higher
concentration active-compohents aﬁe achie#ing greater sales.
In spite of a great deal of advantage in small-volume
products of dishwashing detergents, shampoos, etc. because
of their everyday use, there are-few concentrated, small-
volume products on the market. Y

Liquid detergent compoéitiens conventionally comprise
as a major detergent component anionic su;face active agents
which are superior in their detergency and foaming
.capability. They further comprise nonionic er amphoteric
surface active agents as an auxiliary agent for
supplementing the detergency and foaming capability, and for
decreasing irritation to the skin. Beside detergency and
foaming capability, characteristies demanded of liquid

detergent compositions include low-temperature stability,



capablllty They further conprise nonlonlc or anphoteric surface active
agents as,.an auxiliary agent for supplenenjing the detergency and foani ng
capab|IHPy, and for decreasing irritationto the skin. Beside detergency
and foam ng capability, characteristics demanded of |iquid detergent
conpositions include | owtenperature stability, I.e., the outward
appear ance should not change and the |iquid should be stably maintained
-when the detergent conpositions are exposed to a | ow tenperature.

I ncreasing the cogcenéﬁétég&g%%egé{)g%%&?él% m? r“gtl&g?¢éqé“éi L er gent

conposition, howev et I nmpal rs conpositton and kes

the liquid CO%ﬁid)nsﬁé'ﬁPadbéuété‘ﬂl % £9Ea Phed dRdh EADCESL fen ntf such
rgen

a liquid dete conposition i s onc rozen at a tenperature ow [err],

the liquid becaaipdsi isn¥hghet E2pEsed@nNtb I9EBoWOtehSStEErdl s Ori gi nal
transparency until the tenperature is raised above [err]. To elimnate this

probl em a hydrotropingregethgsStié eSneéNtration of edutfaddlieth ivoeysritsa
| ar ge anount of hydrotroping
in a liquid detergent composition, however, impairs the
stability of the composition and makes the liquid
composition turbid during storage at a low temperature. If
such a liquid detergent composition is e;ce frozen at a.
\\/. temperature below -10°C, the liquid becomes turbid when
thawed and does not restore its original transparency until
the temperature'is raised above 10°C. To eliminate this
problem, a hydrotroping agent such as ethanol or
.urea is added. However, a large amount of hydrotroping
agent must be added to a liquid detergent composition
containing a surfaee active agent at a concentration of 40%
by weight or more. This causes prdblems such as increased
flammability, ijectionable odors, disagreeable foams
produced by the composition, and an increase in the pH
during passage of time. In addition, a sufficient
result in the transparency recovery of the frozen
composition could not be obtained by the addition of a
hydrotroping agent.
In view c¢f the situation, the present inventors have
undertaken extensive studies and found that a high-
concentration liquid detergent compositlon comprising an.

anionic surface active agent and nonionic or amphoteric

surface active agent at a specific ratio, and further



agent nust be added to a liquid detergent conposition containing a surface
active agent at a concentration of 40% by weight or nore.. This causgs..

probl ens such as increased flanmability, objectionable odors, disagregable
foanms produced by the conposition, and an increase in the pH during passage
of tine. In addition, a sgfficient result in the transparency
recovery of the frozen conposition could not be obtained by the addition of
a hydrotroping agent. In view cf the situation, the present inventors have

deter gent | cSRBBEA Y AR ot Wled il B SE MGV A ¢
noni oni ¢ of YR ROLAN A S P b 9SHe Hrab W 'd A idhpdiithure

further conmprisimg specitic types bf succinic aci erivative an o
| ower al kyl ﬁﬂﬁ ,(ng \ NWsivo Fgg rqyg r ' i ned
a ho_rmgeneo%?a; aszﬂivéf'en faozen -aié re'gst he%ét ?QH{E | qﬁélxyd %ﬁ%%ﬁ(ﬁ]@
findings hayg ltgfk tIidd¥&i state. Such findings have led to the '

completion of the present invention.

St Y_OF THE INVENTION
| Accordihgly, an object of tﬁis invention is to provide

a concentrated detergent composition comprising the |
following components (a)-(d): ' F'J

.(a).a'sulfate anionic:or sulfonate anionic surface
active égént; |

(b) a nonibnic_or amphoteric shrface active agent,

(c) a succinic acid derivative repfesented by the

folldwing formula (I):

R1~-CH-CH2-COOX (1)
CcooYy
wherein R] is an alkyl or alkenyl group having 10-14 carbon \*)
atoms, X and Y indi#idually represents a hydrogen atom, an
alkali metal, an ammonium ibn} or an alkanol amine, and

(d) a lower alkylbenzenesulfonate represented by the

following formula (II):
SO3M

R2 - (1I)



—

13
conpl etion of the present i nvent i on. SUNNARY OF THE | NVENTI ON Accor di ngl y,
an object.of this invention is to provi de: séconcentrated det er gent
conp05|f¥0n conprising the foll owing conporfents (a)-(d): (a) a sulfate
ani oni c or sulfonate anionic surface active agent, (b) a nonionic or
anphoteric surface active agent, (c) a succinic acid derivative represented -
by the followng formula (1): [ERR] wherein [err] is an al kyl or al kenyl
group having 10-14 carbon atons, X and Y individualily represents a hydrogen
atom an alkali netal, an ammoniumion, or an al kanol am ne, and (d) a
| ower alkylbenYBﬁ§§énf8aaﬁ§ Pe pYdsogend abpm 9x 25| R3WYAg Jreup, having) 1-5
[ ERR] - mhereln gerr i s a hydrogen atom or an al kyl group having 1-5
carbon ators, FRFEBPe LAMS oM XePReseRtSaan atkadipAetAlio@n ammonium ion,

or an alkanol amine; and wherein the content of (a) + (b) is
40-60% by weight, the ratio by weight of (a)/(b) is'0.5-10,
the ratio by weight of (d)/(c) is 2-20, and the ratio by

weight of [(c) + (d)]}/[(a) + (b)) is 0.05-0.3.

—~

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS
Given as examples of sulfate- or sulfonate-type anionic
surface active agents which are component (a) of the present-
invention are linear alkyl (C10-15)'benzenesulfonates,.
pblyoxyethylene'(aveiage EO = 1-5 mol) alkyl (C10-16)
ethersulfates, a-olefin (clo-ls) sulfonates, and alkane
K;,- (010_1g) sulfonates, . These surface active agents can
be used either individually or in combination.
Included in nonionic or amphoteric surface active
agents which are component (b) of this invention-are the
. following compounds: |
Nonionic surface active agents such as polyoxyethylene
(average EO = 3-20 mol) alkyl (Ci0-18) ethers, higher fatty
acid (C10-18) alkanolamide; tert-amine oxide represented bj

the formula (III):



or an al kanol amine; and wherein the content of (a) + (b) is 40-60% by

wei ght, the ratio by weight of (a)/(b) i's 0.5-10, the ratio by wei ght.. of
(d)/(c) is 2-20, and the ratio by weight of [(c) + (d)]/[(a) + (b)] K¢

0. 05-0. 3. DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED EMBODI MENTS
G ven as exanples of sulfate- or sulfonate-type anionic surface active
agents which are conponent (a) of the present invention are linear alkyl
[err] benzenesul f onat es, ﬁolyoxyethylene (average EO = 1-5 nol) al kyl [err]
ethersulfates, [err]-ole [err] sulfonates, and al kane [err] sul f onat es.
These surface active ﬁge ts SCan be used either individzaghx in

conbi nati on. I ncl uded moni 8ni ¢ or anphoteric surfac ¥i ve agents which
are conponent (b) of thlé hnventlon are the foll owi ng conmpounds: Nonionic
surface active agents su ﬁ as pol yoxyet hyl ene (average EO = 3-20 nol) al kyl
[err] ethers, higher fatty acid [err] al kanol am de; tert-am ne oxide

represent edgyrihg RY' T8 8n(hhk¥l or alkenyl group having 10-14 carbon

atoms;

amphoteric surface aétivé agents such as alkylbetaine,
alkylamidebetaine, or alkylsulfobetaine represénted by the
formulae (IV), (V), or (VI):

w
CH3
Rg-N*-CH2C00- (IV)
éHj
. CH3 |
R§-C~NH-(CH2 )n-N+-CH2C00~ ' (V)
CH3 |
CH3
R4-N+-CH2CHCH2S03~ ' (VI) _
CH3 3% ~

- wherein R4 is an alkyl or alkenyl group having 10-18 carbon
atoms, R5 is an alkyl or alkenyl group having 9-17 carbon
atoms, and Z is a hydrogen atom or a hydroxyl group. ' These
nonionic or amphoteric surface active agents can be used
either individually or in combination.

It is necessary that components (a) plus (b) be

contained in the composition in an amount of 40-60% by



[ERR] wherein [err] is an alkyl or aIkenyI group havi ng 10- 14 carbon atons;
anphoteri¢c surface acti ve agents such as al kyl bet ai ne, al kyl ani debet ai ne,
or al kyMs(il f obet ai ne represented by the fornulae (1V), (V), or (M): [ERR
[ERR] wherein [err] is an alkyl or alken group having 10-18 carbon atons,
[err] is an al kyl or al kenyl group having 9-17 carbon atons, and Z is a
hydr ogen atom or a hydroxyl group. These noni oni c .or anphoteric surface
active agents can be used either individually or in conbination. It is
necessary that conponents (a) plus (b) be contained in the conmposition in

32i3ﬂ??n; ggnﬁgﬁg ated I|qU|59%&Fngén (ﬁﬁ%%%ﬁﬁ:ﬁ?ﬁigg?hg?ygggggfg?;ed
while at a CO“%%&E%%EE@%éJ ﬂ¥d%3h?Béﬂ@?@éﬂ%méahp051tlon cannot be
obtained, while at a concentration of greater than 60% by
weight, stability of the composition ié imbaired. It is
also necessary that the ratio by weight of (a)/(b) be in the
range of 0.5-10 with the preferable ratio being in the range
of 0.5-5. 1If the ratio is outside this. range, not.only the
stability is impaired, bu; alsp the basic performances of a -
detergent composition, i.e., the detérgency and foaming

' capability, are adversely affected.

Several detergent compositions including succinic acid
derivatives which are component (c¢) of the present invention
are known in the art. These are, foi example, a detergent
composition compriéing a succinic acid derivative having an
alkyl or alkenyl group of a Cg-18 caibon atom content
(Japanese Patent Laid-open Nd. 142099/1980), a detergent
composition comprising a succiﬁic acid derivative haviné an

o alkyl or alkeﬁyl group of a C4-14 carbon atom céntent
together with a lower alcochol and further comprising an
alkaline builder as a solubilizing agent (Japanese Patent
Laid-open No. 142603/1975) an& a liquid detergent composition
using a succinic acid having an alkyl or alkenyl group of a

- C4-8 carbon atom content for improving low-temperature
stability and preventing film ffom fofming (Japanese Patent
Laid-open Nos. 196299/1983 and 196296/1983).

Theré has been no literature, however, reporting that a

succinic acid derivative having a relatively long-chain
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wei ght, stability of the conposition is inpaired. It is also necessary that
the ratio by weight of (a)/(b) be in the range of 0.5-10 with the -,
preferable ratio being in the range of 0.5-5. If the ratio is outsida/ b
this.range, not only the stability is inpaired, but also the basic .
perfornmances of a detergent conpositifon, i.e., the detergency and foaning
capability, are adversely affected. Several detergent conpositions

i ncludi ng succinic acid derivatives which are conponent (c) of the present

i nvention a 0 [ ar, f ' t arggent
heKEIOWR a'lk%'i\?l imupgcéggggrnltfg iv\%mlaa (@9t 810

conposition cofprising a Suc havi ng an ‘al kyl or

al kenyl groggfaktivieefolr GRStV iNg0EHed Bralinalapates dialaenligudidl- open No.
142099/ 1980), a detergent conposition conprising a succinic acid derivative

havi ng an adéyergent) konipositdithn @fterd drdezidigd Ahdithawingyg .eNiNGORIh &
with a | ower alcohol and further conprising an al kaline builder as a

sol ubi I'i zi ngepoatt eiéapzwrfaded eilsdussimpan démarkddN@s/Lifpigvenehta dn qui d-
det ergent conposition using a succinic acid having -an al kyl - or al kenyl
group of a CT4wetempexatarenstakiidiity @nd mheowieatdraticnmmuapshirldtst adfi | ity
and preventing filmfromform.ng (Japanese Patent Lai d-open Nos.
196299/ 1983 aade¢tesgend/ aft®r freezing and thawing obtained by the use
of such a.succinic acid derivative in conjundtion with the
- (d) component of the present inéention.
In £his invention,‘it is imperative that'thé.(c) \')
component succinic acid derivative have 10-14 carbon atoms
for R1j. If the carboﬁ afomé.are 1éss than'lb, the effect of
low-temperature stability and the reétofation capability of
a detergent after freezing and thawing is small. If more
thén 14, on the other hahd, the low'temperature-stability
becomes even worse because of decreased solubility of the
éuccinic acid dérivétive.
Among iowér alkylbenzenesulfonates fepresented by the
formula (II), the (d) component of ﬁhe present invention, _
only those having a hydrogen atom or an alkyl group having S‘/
1-5 catbon atoms for Rz of formula (II)'are effective and
exhibit IOWh;emperature stability and the restoration
capability of a detergent after freezing and thawing when
used in conjunction with the (c) componeht. 1f the carbon
atom content is greater than 5, these effects are greatly
impaired. | |

In the liquid detergent composition of the present

invention, the ratio by weight of (d)/(c) is 2f20 and the



There has been no literature, however, reporting that a succinic acid -
derivative having a relatively | ong- chai n- B-al kyl or al kenyl group
represemtied by formula (1) is effective for restoring the original state of
a liquid detergent conposition after freezing and thawi ng. Nor has a report
ever surfaced discussing a renmarkabl e inprovenent. in | owtenperature
stability and the restoration capability of a detergent after freezing and
t hawi ng obtai ned by the use of such a succinic acid-derivative in
conjunction with the (d) conponent of the present invention. In this
invention, it ratiopbyaweighthaf {loet)(s) (a9y¥ppant +sypginig acog-gesivageve
have 10-14 carbon atons for [err]. It the carbon atons are | ess than 10,
the effect of tberrabpesatawmecontabdei thesedrahgesgsaosatiboienpabtfety oh a
detergent after freezing and thawing is small. If nore than 14, on the

ot her hand, ththeodetengentt aapabidbiyi ty besvore itenowbgirabetmamspatent
decreased solubility of the succinic acid derivative. Amrong | ower

al kyl benzenesustakat aftegpfrsening apdt hhawing cannot be obtained.

In addition to the ebove.essential components, various
components which are comhonly used in liquid detergent
compositions can be formulated as required to the extent
inclusion of such components do not adversely affect the

k\/ 'effect iﬁtended in the present invention. Such optional
components include, fof-example} lower alcohols, e.g.
ethanel, isopropanol; polyols, e;g. ethylene glycol,
propylene glycol, polyethylene glycol; hydrotroping agent,
e.g. urea; pH buffering agents; e.g., citric acid, malic
acid; natural fruit juiee, e.g., lemon, lime; as well as
skin protecting agents, enzymes, protein derivatives,
coloring agents, perfumes and preservatives,

Water molecules in an agqueous solution of a surface

U active aQent exist in the form of bound water ih which water
molecules are bound to surface active agent molecules and
free water which is not bound to a surface active agent;
.Bpund wateﬁ does not freeze at a.temperature of ‘about -20°C
which is considered-to be the lower limit of storage
conditions in winter in cold districts. Only free water
freezes at such a temperature. Therefore, in the course of
water freezing and thawing at -20°C,_only freezing and
thawing of free water occurs. Cencentrations of surface

active agents vary depending onh the locations in the



formula (11), the (d) conponent of the present invention, only those having
a hydrogen atomor an al kyl group having 1-5 carbon atons for [err] %ef.
formula (I1) are effective and exhibit |owtenperature stability and“he v
restoration capability of a detergent after freezing and thaw ng when used
in conjunction with the (c) conponentg |f the carbon atomcontent is

greater than 5, these effects are greatly inpaired. In the liquid detergent
conposition of the present invention, the ratio by weight of (d)/(c) is

2-20 and the rati o by weight of [(c) + (d)]/[(a) + (b)] is 0.05-0.3. If
the ratios epstadnerden aecouningds vaxiarions dnt spelcdftici gravd tdeseodent
capability to restore its original transparent state after freezing and

t hawi ng canfiseebwassra@ned bound, gaitex condaind ngh gy surfase: agtivenageatt s,
vari ous conponents which are commonly used in |iquid detergent conpositions

can be fornBtabVagigd cogsentFations:’ oIhdf cavEessthe Sux @SHiF®ent s do

not adversel affect .the ,effect intended in the present invention. Such
opt i onal a%ent to be %ig ly conced%xa ed' at the otéﬁm of the

container. Liquid crystal structures and gel structures of

a surface active agént change in the course of such
concentration, making the liquid detergent composition

.turbid and further making itzimpossible for the liquid

detergent composition to restore its original transparency i‘¢)
when-thaﬁed.

This inability of liquid detergent compositions to
restore its transparency could not be resolved by the use of
conventional hydrotroping agents such as lower alcohols
(e.g. ethanol), polels (e.g. polyethylene glycol), or urea.
They bring about only a small effect or no effect at all.
Succinic acid derivatives of the présenﬁ.invention are
presumed, owing to the hydrophobic group contained in the
molecule, to join with associated structures of surface g;/
active agents which are the major components of a detergent '
and to form mixed micells. The mixed micells are~considered
to prevent.liquid.érystal structures and gel strnctures.from
forming when a frozen liquid detergent composition is
thawed. Such.micells are produced more easily by the use of
such a succinic acid dé:ivative having a long~chain alkyl or
alkenyl group and possessing a strong surface activity as

-defined in this invention. Such a succinic acid derivative

is expected to produce micells and exhibits their effects



conponentg include, for exanple, |ower alcohols, e.g. ethanol, isopropanol;
polyols, "e.g. ethylene glycol, propylene glycol, polyethylene glycol;
hydrotréﬁ’ng agent, e.g. urea; pH buffering agents, e.g., citric acid,
malic acid; natural fruit juice, e.g., lenon, lime;, as well as skin
protecting agents, enzymes, protein derjgatives, coloring agents, perfunes
and preservatives. Water nol-ecules in an aqueous solution of a surface
active agent exist in the formof bound water in which water nol ecul es are
bound to surface active agent nolecules and free watér which is not bound
to a surface sRYeWelRgensmabluamowater Boé@nﬂoﬁhﬁxeeE@CG}nth%ﬁ?@rature of
about -200C which is considered to be t ' of storage conditions-
inwinter in d@FEFYFEiY?ct§°w€H?§'fFEE %&PéFeﬁréﬁiﬁgi%}tXUQH 3 sehtpkiaRure.

Therefore, in he course o ter free2|ng
e“Hat € x

freezing and t oAt P EPmBERAH S %éiﬂgmgﬁgoﬂ81859§u%+%t§ active

O o RO 8 RGO e B L BERBEL
composition become turbid. Independent use of a succinic
acid derivative therefore does not provide a satisfactory
result.

The combined use of a long-chain succinic acid

k\/ o derivative and a lower alkylbenzenesulfonate at a specific
ratio in this invention; ensures improved solubility of a
long-chain succinic acid derivative in a detergent
composition, and effectively prevents solid precipitates
from forming and 1iquid detergent compositions from becoming
turbid. The liquid detergent composition of the present
invention to which a small amount of these compounds are
formulated exhibits an outstanding low-temperature stability
And a remarkably improved effect of restoring the original
transparent state when a frozen liguid detergent composition

~ o thaws. '

Other features of the invention will become apparent in
the course of the following description of the exemplary
embodiments which are given for illustration of the-
invention and are not intended to be limiting thereof.

EXAMPLE |
Example 1
Liquid detergent compositions.haQing the formulations

shown in Table 1 were prepared. The low-temperature



free water and bound water containing a surface active agent at varied
concentrations. This causes the surface active agent to'be highly &.
concentrated at the bottom of the container. Liquid crystal structureg and
gel structures of a surface active agent change in the course of such
concentration, making the liquid detédfgent conposition turbid and further
making it inpossible for the liquid detergent conposition to restore its
original transparency when thawed. This inability of liquid detergent
conpositions to restore its transparency could not be resolved by the use

of convent i etabilyctywtob g cawpdsi tsimis amd ss Bétodring (Eraperthatml ),
polyols (e.g. polyethylene glycol), or urea. They bring about only a snal

ef fect or n&hsf foxiiginalltrarsparent state déhenva ifxozen liguidtesent

i nvention are presumed, ow ng to the hydrophobic group contained in the

nol ecul e, t S9tAxgant FepRQAition thawrd utEhisiproperty isthexeinafter which
are the major conponents of a detergent and to formm xed mcells. The .

m xed mi cel EEEATFQDIQ RS cEXWPER PYORREEYT ) rare detrrminad andlhe
Chaved.  Suc PSR 148 RN CHLABTRIL: easi |y by 1 he use of

The tests were conducted according to the following .
methods |
Low-temperature Stability

A composition was placed in 100 ml of a glass cylinder \,)
and stored at -5°C in a thermostat for 10 days. The
appearahce of the composition was measured according to the
following criteria.

AAA: No chahge in appearance

BBB: Turbidity was observed

CccC: Separétion or precipitation occurred
' Freeze-thaw property |

A composition which was placed in 100 ml of a glasé
cylinder was stored at -20°C in a thermostat for one day and.gi)
then at 10°C in the thermostat for one day. This freeze-
thaw operation was repeated 3 times. The appearénce of_the
composition was measured at 10°C accarding to the following
criteria.

AAA: No change in appearance

BBB: Turbidity was observed

CCC: Separation or precipitation occurred
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such a succinic acid derivative having a [ong-chain alkyl or alkenyl group
and possessing a strong surface activity-aﬁ&defined in this invention. Such
a' succi Mc acid derivative is expected to produce micells and exhibits
their effects even in a small amount. A long-chain succinic acid
derivative, however, has limted solubility in a solution. The anount of

t he conpound exceeding the soluble limt involves solid deposition and
makes the |iquid detergent conposition become turbid. |Independent use of a
succinic acid derivative therefore does not provide a satisfactory result.

The conbi ned ,use, of ,a | ong-chain succinic acid derivative and a | opgr
al kyl benzenequl flogat e at pa specific rat io i,n thigs inyentjon, egsurey g | g
i nproved sol ybi l}i Ty ot a”~l ong-chai n sdccinic acid derivative in a&dterpént
conposi tion, |and effectively prevents solid precipitates fromforrdrg and
l'iquid deterdent| gohdbsi &i ons.frem beconmi ng turkid. &he |iqui dwdet®rggnt g
conposi tion gfcthe present invention to which a small anount of tifeqe
conpounds are € g
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formul at ed exhi bits an out st andi ng IQMFtenperature stablllty and a
remar kably inproved effect of restoring the original transparent st&fe when

a frozen liquid detergent conposi tion thaws. Qther features of the N (3

invention will become apparent in the course of the follow ng description
of the exenplary enbodi nents which aqs.glven for illustration of the

I nvention and are not intended to be M mting thereof. EXAMPLES Exanple 1
Li qui d detergent conpositions having the fornulations shown in Table 1 were
prepared. The | owtenperature 11 stability of the conpositions and the
restoring prigpRmR ye % the ori gi nal transparent state when a frozen liquid

det t h d f dt

"freesor thaw prodetF9id AEFergent, comERsLHlant JaT Eng -thRFAERALAEHIR 1

The tests W st cgmhgig werd" grgﬂargdtheT 8'1 Egmperature stability
and the freeze-thaw property of the compositions were

measured. The results are shown in Table 2.

Component ‘Formulation (wt$).

Sodium polyoxyethylene(4)dodecyl- 20
ethersulfate ' _
Sodium dodecylbenzenesulfonate : 15 ' \?J
Lauroyl diethanolamide 8
Polyoxyethylene(12)dodecjlether 5
Succinic acid derivative *1 1

- Lower alkylbezenesulfonate *1. 5
Ethanol - 5
Water | : Balance

*1: See Table 2



nethods Lowtenperature Stability A cqanS|t|on was placed in 100 mM of a
glass Qﬁg tnder and stored at [err] in a thernostat for 10 days. The

dppear airée of the conposi tion was neasured according to the follow ng
criteria. AAA: No change in appearance BBB: Turbidity was observed CCC.
Separation or precipitation occurred Freeze-thaw property A conposition
whi ch was placed in 100 mMl of a glass cylinder was stored at [err] in a
thernostat for one day and then at [err] in the thernpstat for one day.
This freeze- thaw operation was repeat 3 tines. The appearance of the
conposi tion was neasured at [err] according to the followihg criteria. AAA
No change in appearance BBB: Turbldlty was observed CCC. Separation or
precipitation occurred
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M ' 3 N
[ ERR] Exanpl e 2 Liquid detergent conpositions having the formulation
| i sted bel ow were prepared. The |lowtenperature stability and the “«

freeze-thaw property of the conpositions were nmeasured. The results aeb ¥
shown in Table 2. Conponent Formul ati on (W % 'Sodi um

pol yoxyet hyl ene(4) dodecyl - _ 20 et hersul fate Sodi um

dodecyl benzenesul fonat e _ 1¥ Lauroyl diethanol am de _

8 Pol yoxyet hyl ene(12) dodecyl et her 5 Succinic acid derivative

*1 1 Lower al kyl bezenesul fonate *1 5 Et hano

5 Vater Example 3 Bal ance *1: See Table 2

Liquid detergent composiiions having the formulation

listed below were prepared. The low-temperature stability
and the freeze-thaw property of the compositions were

measured. The results are shown in Table 3.

Component Formulation (wt%)

(a) . . | | |
Sodium polyoxyethylene(4)dodecyl 10 _
ethersulfate g')
Sodium dodecylbenzenesulfonate 10 |
Sodium hexadecanesulfonate _ 10

(b) _ -
Coconut oil fatty acid 10
diethanolamide
Dodecyldimethylamine oxide - 2

(¢) |
Potassium dodecenylsuccinate See Table 3

(d)
Sodium p-toluenesulfonate : See Table 3-
Ethanol ' 5

Water Balance




TERR] Exanpl e 3 Liquid detergent conpositions having the fornulation
listed B& ow were prepared. The |owtenperature stability and the
freezexthaw property of the conpositions were neasured. The results are
shown in Table 3. Conponent Formul ation (W% (a)

Sodi um pol yoxyet hyl ene(4) dodecyl 10 ethersul fate Sodi um
dodecyl benzenesul fonat e 10 Sodi um hexadecanesul f onat e
10 ---------mme e fo----r-------------------- (D)
Coconut oil fatty acid . 10 di et hanol am de
Dodecyl di net hyl am-ne oxi de 2
, >
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(c) Potassium dodecenyl succi nate . See Table 3

e e - (d) SG8i~-um
p- tfol uenesul fonat e - See Table 3 ' R
el e e EEEEE Et hanol
5 er 7 Bal ance [ ERR] 17

Gbvi ously, numerous nodifications and variations of the present invention
are possible in Iight of the above teachings. It is therefore to be
understood that within the scope of the appended clains, the invention may
. be practlced ot he@PRwseushin agmspegafmedigycaﬁsensbeudhgagiﬁtions of the

present inventlon are possible in light of the above
teachings. It is therefore to be understood that wlthin:the
scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.



CLAIMB: 1. A concentrated, detergent cqonposition conprising the follow ng
.conponents (a)-(d): (a) a sulfate anionic or sulfonate ani.onic surface

active ®gent, (b) a nonionic or anphoteric surface active agent, (c) a
succinic-acid derivative represented by the following formula (1): [ERR]
wherein [err] is an al kyl or al kenyl gﬁpup havi ng 10-14 carbon atons, X and
Y individually represents a hydrogen atom an alkali netal, an ammoni um
ion, or an al kanol am ne, and (d) a |ower al kyl benzenesul fonate represented
by the following formula (I11): [ERR] wherein R2 is a hydrogen atom or an

al kyl group havi ng 1&;%%%%39” atonms, Mrepresents an alkali nmetal, an
anmoni um i on, or an am ne; and wherein the content of (a) + (b) is
40- 60% by weight, the ratio by weight of (a)/(b) is 0.5-10,

1. A concentrated detergent composition comprising the
following components (a)-(d):

(a) a sulfate anionic or sulfonate anionic surface
active ageht, |

(b) a nonionic or amphoteric surface active agent,

(c¢) a succinic acid derivative represented by the

' ollowing formula (I):
N foll £ 1
R1-CH-CH2~CO0X (1)
CooY
wherein Rl is an alkyl or alkenyl group having 10-14 carbon
atoms, X and Y individually represents a hydiogen atom, an
alkali metal, an ammonium ion, or an alkanol amine, and
(d) a lower alkylbenzenesﬁlfonate represented by the
U . following formula (II):
SO3M
R2 - (11)

wherein R2 is a hydrogen atom or an alkyl group having 1-5
carbon atomé, M represents an alkali metal, an ammonium ion,
or an alkanol amine; and wherein the content of (a) + (b) is

40-60% by weight, the ratio by weight of (a)/(b) is 0.5-10,

N,




-19- the ratio by weight of (d)/(c) is-afﬂe, and the ratio by weight _of ;
[(c) +(d)]/[(a) + (b)] is 0.05-0.3. 2. A concentrat'ed detergent ~
conposition substantially as described in Conposition No. 1, 2, 3, 45, 6 b

-or 7: Commosition No. 15, 16, 17, 18 or 19; or Conposition No. 25, 26 or 27
of the Exanpl es. '

‘the ratio by weight of (d)/(c) is 2-20, and the ratio by
weight of [(c) + (d)]/[(a) + (b)] is 0.05-0.3.

2. A concentrated detergent composition substantially
as described in Composition No. 1, 2, 3, 4, 5,'5 or 7:

Comnosition No. *5, 15, 17, 18 or *2; or Composition

No. 7?5, 2 or 27 of the Examoles.
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