LI QUI D DETERGENT COWVPCOSI TI ON LI Q UD DETERGENT .COMPCSI TI ON The present.

i nvention relates to a liquid detergent conposition, and Tgaq] vtigylgtly,
A an inprovenent of the liquid detergent conposition cont&tni an - g
gt oxyl ated al kyl sulfate as an surf 5 active ingredient. The » -»

Woproved |iquid detergent conpositionforns neither filmnor gel, keeping
its fluidity, even when it is |left exposed to the air. 10 A
variety of anionic surfactants are presently used as an active ingredient
of liquid detergent conpositions. Anmobng such anionic surfactants, an

al kali metal salt or alkaline earth netal salt of ethoxylated al kyl sulfate
I's generally used because it has good 15 det ergency and does not di scol or
unl i ke al kanol am ne salts. However, above nentioned ethoxyl ated al kyl
sulfate salt has a disadvantage that where it is used as

LIQUID DETERGENT COMPOSITION

detergent composition, and more particularly, to an
improvement of the liquiad detergent.composition
containing an ethoxylated alkyl sulfate as an surfacé
5 active ingredient. The improved liquid detergent
.composition forms neither f£ilm nor gel, keeping

its fluidity, even when it is left exposed to the

~air,

10

\¢

A variéty of anionic surfactants are presently
used as an active ingredient of iiquid detergent
.gompositions. Among such anionic surfactants, an alkali
metal salt or alkaline earth metal salt of ethoxylated
alkyl sulfate is generally used because it has good
15 detergency and does not discolor unlike alkanolamine
| salts.

However, above mentioned ethoxylated alkyl

sulfate salt has a disadvantage that where it is used as

-
]

Sl . The present invention relates to a liquid 6?



1y

an active ingredient of a liqui‘d detergent conposition, it forns filmon
the .liguid surface and noreover forns gel in the liquid as water evaporateg
When ‘the-liquid detergent conposition is left in contact with air. e 5’
filmfeFhation and gel ation | ose the_pgguprcial val ue of the |iquioc .
dgtergent during use by consuners becad¥se they occur when the liqu
detergent conposition is left in an unclosed contai ner or a neasuri ke cup.
‘They also interfere with quality control in the manufacturing 10 process.
These di sadvant ages, are noticeable particularly in the case of |iquid
detergent conposition which conprises 15 to 70 wt % of surface active
ingredients in total and 5 w% or nore of alkali nmetal 15 salt or

al kal i ne earth gﬁt@ét§aétiﬁgréa{5§%|ﬁfe§ E%%MidSHEEQEgegEncBﬁgﬁéi%?on,

overcone these disadvantages, t ave n propose varl
Inprovenents. FDE forms £ilm on the liquid surface and moreover forms

gel in the liquid as water evaporates when the liquid
detergent composition is left in contact with air. The

5 film formation and gelation lose the commercial value of
the liquid detergent during use by consumers because

U they occur when the liquid detergent composition is left
in an uncloséd container or a measuring cup. They also
interfere with quality control in the manufacturing

10 process. _

These disadvantages are noticeable
- pParticularly in the case of liquid detergent composition
which comprises 15 to 70 wt% of surface active
ingredients in total and S wt% or more of alkali metal

15 salt or alkaline earth metal salt of ethoxylated alkyl
sulfate.

_ In order to overcome these disadvantages,
there have been proposed a variety of improvements. For
example, Japanese Patent Application Laid-open No.

20 92809/1978 discloses a liquid detergent composition
incorporated with.polyethylene glycol and a water-
soluble inorganic salt for the prevention of film
formation. Japanese Patent Application Laid-open No.

36596/1981 discloses a liquid detergent composition



exanplé; Japanese Patent Application Laid-open’No. 20 92809/ 1978

di scloses a liquid detergent conposition incorporated wth polyethyl eng
gl [} and a water- soluble inorganic salt for the prevention of film, x
i on. Japanese Patent Application Laid-open No. 36596/ 1981 di scl 05&s a

fo
|, qui d detergent conposition 3 incorporated with polyal kyl ene et her
élycol and a water-soluble salt of nppo- and/or .disulfate of polyal kyl ene
et her glycol for the inprovenent in f#fuidity of concentrated agueous
solutions of surfactant. Wereas the 1 ncorporation of additional conponents
I's successful to some extent in achieving the object, it has a drawback of
deteriorating thinémrporatedewlth polyalkylenenstheyr glytolnande whi ch are 10

i nportant factors of detergents.
water-soluble salt of mono- and/or disulfate of
'polyalkylene ether glycol for the improvement in
fluidity of concentrated aqueous solutions of

5 surfactant.

Whereas the incorporation of additional
componeﬁts is successful to some extent in achieving el
the object, it has a drawback of deteriorating the |
foaming performance and rinsing performance which are

10 important factors of detergents.

It is an object of the present invention
to provide a liquid detergent composition which solves
the above-mentioned problems which does not form f£ilm
nor gel, keeping a good fluidity, and yet has a

15 superior foaming and rinsing performance and an
improved stability. |

According to the present invention there
is provided a liquid detergent composition which
comprises an ethoxylated alkyl sulfate of the

20 followiné formula (I) |



i
It is an obj ect of the present-invention to provide a liquid detergent
conposi tion whi ch sol ves the above-nentioned probl ems which does not form

filmpot gel, keeping a good fluidity, and yet has a 15 super

f oam Qg’and rinsing performance and an inproved stability. Accordi @p- t he
pResent invention there is provided a liquid detergent conposition ch
conpri ses an et hoxyl ated al kyl sulfatejof the 20 follow ng formula
() [err] () erein R represents a straight-chain
or branched-chain al kyl 'group having 7 to 18 carbon atons, n represents a
nuneral of 1 to 5 on average, and M rigresents an 5 al kali rmetal or

al kaline earth netal, and 0. RO{6Hg0W3Bg% a sulfate of an ad@Bkt (having
an average nol ecul ar wei ght of 300 to 5000) of polyal kyl ene oxi de

wherein R represents a sﬁraight-chain or branched-chain
alkyl group having 7 to 18 carbon atoms, n represents
a numeral of 1 to 5 on average, and M represents an
5 alkali metal or alkaline earth metal, and 0.3 to 10

wts of a sulféte of an adduct (having an average

— _ molecular weight of 300 to 5000) of polyalkylene oxide
with neopentyl glfcol or a polyhydric alcohol having
three or more hydroxyl groups.

10 _ This compound of formula I decreases in
solubility toward water as a number of carbon atoms in
the alkyl gro;p (R) increases, and it also becqmes
poor in foaming performance as the awasage-nuﬁber (n)
of ﬁoles of ethylene oxide added increases. Therefore

15 in accordance with the invention the ethoxylated alkyl
sulfates have an alkyl group of 7 to 18 carbon atoms

‘and have an average addition number of ethylene oxide

of 1 to 5.



Thi s conmpound of fornula |I decreases in

ith neopentyl glycol or a polyhydric alcohol having three or nore hydroxyl
‘ﬁﬁﬁkps. 10

pAubility toward water as a nunber of carbon atons in the al kyl grodiﬁ%

i ncreases, and-it al so becones poor i#< foani ng performance as the [erRF

nunber (n) of noles of ethylene oxide“added increases. Therefore 15

laccordance with the invention the et hoxyl at ed al kyl

group of 7 to 18 carbon atons and have an average addition nunber of
et hyl ene oxide of 1 to 5. The et hoxylated al kyl sul fate represented
the formula (1) may be incorporated in an anmount of 5 to 60 W% in the

conposi tion.

In the liquid detergent conposition of this 5 invention,

et hoxyl ated al kyl sulfate is used in-conbination with a sulfate of an
adduct of polyal kyl ene The ethoxylated alkyl sulfate represented by

10

15

20

the formula (I) may be incorporated in an amount of 5 to
60 wt¥ in the composition.

In the liquid detergent composition of this
invention, the ethoxylated alkyl sulfate is used in
combination with a sulfate of an adduct of polyalkylene
oxide with neopentyl glycdl or é polyhydric alcohol
having three or more hydroxyl groups (these alcohols may
be collectively called a polyhydric alcohol
hereinafter). The adduct of'polyalkylene oxide with a
polyhydric alcohol has lan avérage molecular weight
of 300 to 5000. Outside this range, the adduct does not
produce the effect of this invention. Preferred
examples of the polyhydric alcohol‘habing th}ée or more
hydroxyl groups include glycérin, polyglycerin,
trimethylolpropane, pentaerythritol, and sorbitol. The
polyalkylené oxide may preferably be one which is formed
by the addition poiymerizatin of ethylene oxide (EO) or
propylene oxide (PO) or both. The addition of PO and EO
may be performed randomly or in blocks.

The sulfate of an adduct of polyalkylene oxide
with a polyhydric élcohol can be produced by
conventional method (as disclosed in, for example,

Japanese Patent Application Laid-open No. 5796/1982).

by
t he

in

sul fates have an al kyl

€
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oxi de wi th neopentyl glyco] or ‘a polyhydric al cohol having three or nore
hydr.oxyl groups (these al cohols may be collectively called a pol yhydric

~—

al cohol 310 hereinafter). The adduct ofp pol yal kyl ene oxide with a pol yriic
al cohd¥” has an average nol ecul ar i ght of 300 to 5000. CQutside t
rgnge, t he adduct does not produce the effect of this invention. Prefeéfrréd
exanpl es of the pol yhydric al cohol having three or nore 15 hydr oxyl
groups include glycerin, polyglycerin, trimethyl ol propane, pentaerythritol,
and sorbitol. The pol yal kyl ene oxi de may preferably be one which is forned
by the addition polynerizatin of ethylene oxide (EO or propyl ene oxide
(PO or both. The addition of PO and EO 20 may be perfornmed randomy or

1 D1 ocks. The uldatcele Binatihiche CpdOLIPHAN, TSRS AT SnEERL 0" ©
exanpl e, Japanege 2! e0fk{PPhL CoLL N mét L OPE LY aDdRb12R e salts,
- and ammoniﬁm salts thereof. Particularly preferable
among them are alkali metal salts and alkaline earth
5 metal salts. These salts may be used individually or in
combination with one another. For the sulfate to
(% _ produce'the intended effect, the number of sulfate 
‘groups are preferably 4 or less in one molecule,
although the sulfate can have as many sulfate éroups as
10 the number of hydroxyl groups in the polyhdric alcohol.
The sulfate of an adduct of pblyalkylene oxide
with a polyhydric alcohol ma;;be incorporated in an
amount of 0.3 to 10 wt% in the composition. Less than
0.3 wt$, it does not produce the effect of this
15 invention. On the other hand, the composition
containing more than 10 wt% is poor in foaming
- performance.
The liéuid deéergent composition of this
invention may be incorporated; in addition to the above-
20 mentidned essential ingredients, with any known
5urfactants:accoraing to need for the improvement of
‘detergency and foaming performﬁnce. The surfactants
include nonionic surfactants such as polyoxyethylene

" (average number of moles added: 4 to 20) alkyl (C74C18



Preferred exanples of the sulfate include alkal'i nmetal salts, alkaline
earth netal salts, al kanolam ne salts, and amoni um salts thereof.

Partacul arly preferable anong themare alkali nmetal salts and al kaling=n

th)retal salts. These salts nay b&Jused individually or in conbi nathén

pne another. For the sulfate to produce the intended effect, the :
uhber of sulfate groups are preferably 4 or less in one nol ecule, although
the sulfate can have as many sul fate groups as 10 t he nunber of hydroxyl
groups in the polyhdric alcohol. The sulfate of an adduct of polyal kyl ene
oxide with a pol yhydric al cohol net be incorporated in an anmount of 0.3 to
10 % in the conposition. Less than 0.3 wt% it does not produce the N
effect of this : oAV ERLI.QN Han e osi tjon
cont ai ni ng nnrgl?ﬁéﬁh?og&ﬂ%%?ﬁ ?rp?graﬁlagle%%ar}gﬁp%ﬁht&?ﬁance. Th°elJ l'iquid

det er gent "comPggiahkARol (C3-84)MYRIEEN dHY diky 1" RigReRhed: 1n addition to

t he above-

dimethylamine oxide; anionic surfactants such as &-

61efin (Cg—-C20) sulfonate [Na, K, Mg, triethanolamine

5 (TEA) , NH4], ol~sulfofatty acid ester (Rl-?HOORz, Ry1: Cg
SO3M
fclg,'Rzz'Cl-C4, M: alkali metal), N-acyl (Cg-Cig) ;)

glutamate (Na, K, TEA), monoalkyl (Cg-Ci1g) phosphate
(Na, K, TEA, arginine), and straight-chain alkyl (Cjig-

10 Ci1g) benzenesulfonate (Na, K, Mg); and amphoteric
surfactants such as alkyl betaines.

These additional surfactants may be
incorporated in such an amount that the total amount of
the ethoxylated alkyl sulfate which is an essential

15 ingredient of the invention and the additional
surfactant(s) is 15 to 70 wt% in the composition.

The liquid detergent composition of this
invention may be incorporated further with a lower
alcohol (C3~-C3) and lower arylsulfonate as a viscosity

20 depressant and léw-temperature stabilizer, a benzoate as
an antifungal substance, EDTA as a chelating agent, an
alkali metal citrate as an antidiscoloration agent, a

dye, and a perfume, according to need.
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20 mentioned essential ingredients, with any known surfactants according

to need for the inprovenent of detergency and foam ng performance. The
ts include nonionic surfactants such as pol yoxyet hyl ene (

dur f act.ay

nurﬂber"'ﬂ‘é"fn

ge. .
f nol es added: 4 to 20) al kyl rr] strai ght-chain or WJT hed

cqain)-ether; nono- or dial kanol (C2- am de, and alkyl [err]
di nmet hyl am ne oxide; anionic surfactants such as [err] olefin [err] —

sul fonate (Na, K, My, triethanolamne 5 (TEA), NH4], [err]-sulfofatty
acid ester SO3M [err] M alkali nmetal), Nacyl [err] glutamate (Na,
K; TEA),
straight-chain alkyl [err] 10 C18) benzenesul fonate (Na, K, Mj); and

anmphot eri c surfactants SLAc;l fe%:aailll% et ai N&Sie These l_‘a\:dd,i tional surfactants

may be

[err]

nonoal kyl [err] phosphate (Na, K, TEA, arginine), and

10

15

20
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above,. prese invention 1is
designed to prevent an ethoxylated alkyl sulfate ester
from forming £ilm and gel by adding a sulfate of an

adduct of polyalkylene oxide with a polyhydric alcohol.

- This effect is not yet theoretically elucidated;

however, the following inference is made. Upon
evaporation of water, the liquid detergent composition
becomes concentrated, forming film on the liquid

surface. This film is considered to be an ethoxylated

-alkyl ester salt of higher order structure (so-called

lamellar type liquid crystal). As the concentration
proceeds further, the liquid detergent composition
becomes less fluid as a whole, and finally gelation

takes place. The sulfate of an adduct of polyalkylene

‘oxide with a polyhydric alcohol has a molecular

structure that permits the sulfate molecule to enter the

body of high order structure. Thus the sulfate molecule

-destroys the high order structure on account of its high

affinity for water.

According to this invention, it is possible to

- prevent liquid detergent compositions containing an

ethoxylated alkyl sulfate as an active ingredient from

£ormin§_£ilm and gel, without deteriorating the
detergent's performance such as foaming, rinsing, and

stability.

4



| sulfate which is an essential 15 I ngredi ent of the invention and
-additional surfactant(s) is 15 to Wt % in the conposition. The figuid ¢
det ergent conposition of this inventionlmay be incorporated further wi%h a
Lomer al cohol [err] and | ower arylsulfonate as a viscosity 20
epressant and |l owtenperature stabilizer, a benzoate as an antifungal
substance, .EDTA as a chelating agent, an alkali netal citrate as an
anti di scol oration agent, a dye, and a perfune, according to need. As
detail ed above, the present invention is designed to prevent an
et hoxyl ated al kyl sulfate ester fromformng filmand gel by adding a

sulfate of an adduct of fYPhydheIEnOKsdholi L1l aserhyby by Corbiphol,

This effect is not yet theoretically elucidate owever, e OW ng
inference is npgle. f&PPowing test methods were used for the evaluation

é§£§rporated in such an anount that the total anount of the ethoxylated

of performance in the examples.
(1) Film formation
5 20 ml of the liquid detergent composition is
placed in a 30-ml sample beaker, and it is allowed to
stand at 20°C, 60 %RH for 3 days. The film formation is g,
evaluated according to the following criteria.
A: No film is formed on the liquid surface. .
10 " B: Film is formed partly on the liéuid surface.

C: Thin film is formed entirely on the liquid
surface.

D: Thick £film is formed entirely on the liquid
surface. o

(2) Gelation

15 The sample used for the film formation test is
allowed to stand for additional 7 days under the same
conditions. The fluidity of the composition is visually

observed ahd the degree'of gelation is rated according

to the following criteria.

20 A: Extremely fluid without gelation taking place
at all.

B: Considerably fluid despite slight gelation.
C: Slightly fluid with considerable gelation.

D: Not fluid at all due to almost entire gelation.



¥ .
evaporation of water, the |iqui-d detergent conposition becones
concentrated, formng filmon the liquid surface. This filmis consiua s
o be. dh. ethoxylated 10 al kyl ester salt of higher order structure
(so- c@ted |anellar type liquid crystaleAs t he concentration proce
further, the liquid detergent conposition becones |ess fluid as a whoté
and finally gelation takes place.” The sulfate of an adduct of polyalkylene
15 oxide with a polyhydric al cohol has a nolecular structure that permts
the sulfate nolecule to enter the body of high order structure. Thus the
sul fate nol ecul e destroys the high order structure on account of its high
affinity for water. 20 According to this invention, it is
possible to prevant I[Foasithgdet ergent conpositions containing an ethoxyl ated
al kyl sulfate as an active ingredient fromfornmng filmand gel, w thout

deteriorating the detergeat 0s Sgedetergent solutidon eoNtadining'9.1% ofd 25
stability.

commercial butter as an artificial soil is examined for
foaming as follows: 40 ml of the sample solution is

5 placed in a glass cylinder, 5 cm in diameter. The
sample solution is stirred for 10 minutes. The foam

height is measured without delay.

—
. (4) Low-temperature stability
o The sample is stored in a constant temperature
10 room at -5°C for 10 days, and the appearance is
evalueted according to the following criteria.
Rating Criteria
o : No change
| : Slightly opaque
15 _ X : Separation or precipitation
— Example 1

. Detergent coméositions were prepared each
containing a different sulfate of an adduct of EO or PO.
. with a polyhydric alcohol as shown in Table 1. The
20 | liquid detergent composztions were examined for f£ilm

formation, gelation, and foaming. The results are shown

in Table 1.



ge invention is now illustrated by exanples.- The follow ng test nethods

used for the evaluation of performance in the exanples. (1) Film
rmation 5 20 M of the liquid detergent conposition is~placed«

in a 30-m sanple beaker, and it is zllomed to stand at [err] 60 %RHzPor 3
(days. The filmformation is eval uate (accordlng to the following criteria.
A: No filmis forned on the liquid surface. 10 B: Filmis forned
partly on the liquid surface. C Thin filmis formed entirely on the
liquid surface. D.  Thick filmis fornmed entirely on the Iiquid surface.
(2) Celation 15 The sanple used for the filmformation test is
allowed to stand for additional 7 days under the sanme conditions. The

fluidity of.the Conpos'fﬁgnsym oigu35eg in Table 1 and subsequent

tables stand for the following compounds. The
parenthesized number that follows the symbol denotes the -
ayerage-molecular weight of the adduct of EO or PO with

5 a polyhydric alcohol.

PEG-DS (Na)

Disulfate of polyethylene glycol (Na. W,
salt)

PPG~-DS (Na)

Disulfate of polypropylene glycol (Na
salt)

10 GLY-EO-MS (Na): Monosulfate of the adduct of EO wrth
glycerin (Na salt)

GLY-EO-DS (Na): Disulfate of the adduct of EO with -
glycerin (Na salt)

GLY-EO-TS (Na): Trisulfate of the adduct of EO with
15 ' _ ' glycerin (Na salt)

. GLY-PO-TS (K) : Trisulfate of the adduct of PO w1th
glycerin (K salt)

TGL-EO-TS (Na): Trisulfate of the -adduct of EO with - .
triglycerin (Na salt) - ' w

20 TMP-EO-TS (Na): Trisulfate of the adduct of Eo—w1th
T trimethylolpropane (Na salt) :

PET-EO-TeS (Na): Tetrasulfate of the adduct of EO with
pentaerythritol (Na salt) -

. SOB-EO-TS (Na): Trisulfate 6f the adduct of EO with -
25 sorbitol (Na salt)

NPG-EO~-DS (Na): Disulfate of the adduct 6f EO with
neopentyl glycol (Na salt)




» - 11-
observed and the deqgree of gelation is rated according to the follow ng

criteria. 20 L oEXtrenmely flui d without gel ation takilngl|pl ACe
all. B:™ ConsEleral:I-y fleid despite slight gelation. C Sl iDhdy<|Q
wi t h c¥risi der ablje3delgtion...D Not fluid at.-all due to alnmnst]l edtite
gel ati on. 10 (3) Fdamng A Q. 5% detergent sol ution cont ar£ ng {0. 1% of
cdmrercial buttdr®gds~gn extificial soil is exam ned for foa g a8 {of | ows
40 m of the sanpﬂfc s-ti-+eA—5—5 pHacet—ta—a—gass—eyHhraerf— c:ta—-i—n
diameter. The dagdl& |soluton is stirred for 10 mnutes. T odqm ca-i%;ht
is measured withogt| dgl af® (4) Lowtenperature stability The'g b |irs
stored in a congt §gnt—tHenperature
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roomat [err] for 10 days, and the appear-ance . i s eval uated accordi ng

.the following criteria. Rating Criteria o : No change A
-Slightly opaque 15 X Separ ati on or N ¥
precipitation Exanple 1 Detergent co itions were prepared each o
gontaining a different sulfate of an adduct of EO or PO with a pol yhydric
| cohol as shown in Table 1. The 20 | i qui d detergent conpositions were
exam ned for filmformation, gelation, and foam ng. The results are shown
in Table 1. , The synbols used in Table 1 and subsequent tables stand for

the foll ow ng conmpounds. The parenthesized nunber that foll ows the synbol
denotes the average nol ecul ar wei ght of the adduct of EO or PO with

Example 2
Detergent compositions_were'preparéd each
containing a different sulfate of the adduct of EO with
trimethylolpropane as shown.in Table 2. The liquid
5 detergent éompositions were examined for film formation,
gelation, foaming, and low temperature stability. the

results are shown in Table 2. - W




3 .
5 a pol yhydric al cohol . . - PEG DS (Na) . Disulfate of

pol yet hyl ene glycol (Na. salt) PPG DS (Na) . Disulfate of polypropy

gl ycal {tNa salt) -- 10 GLY-EO M5 (Na): Monosul fat®y

t he adeefct of EOwith glycerin (Na sal ' -- AY-EC
(l\ﬁ): D sul fate of the adduct of EO wi th - glycerin (Na salt)
GQ¥%¥-EO TS (Na): Trisulfate of the adduct of EOwth- - 15 '

glycerin (Na salt) GLY-PO TS (K) : Trisulfate of the adduct of POwth
glycerin (Ksalt) TA-EO TS (Na): Trisulfate of the-adduct of EO with
triglycerin (Na salt) 20 TMP-EO- TS (Na): Trisulfate of the adduct of EO
~with trinmethylol propane (Na salt) PET-EO TeS (Na): Tetrasul fate of the

adduct of EOw th pentaerythritol (Na salt) SOB-EO- TS (Na): Trisulfate of
t he adduct of EOwth - : _
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sorbitol (Na salt) NPGEO DS (Na): Disulfate of
dduct of EO with neopentyl glycol (Na salt) 12 Exanple 2
gent conpositions were prepared each containing a different sulfate of 4
dduct of EOw th trimethyl ol propange.as shown in Table 2. The Ilqufd 5
ietergent conposi tions were exam ned f filmformation, gelation, foam ng,
nd | ow tenperature stability. The results are shown in Table 2.

Example 3
Detergent compositions wére prepared each
containing a different sulfate of an adduct of PO/EO
with a polyhydric alcohol as shown in Table 3. The
5 liquid detergent compositions were examined for f£ilm
formation, gelation, foaming, and low-temperature
stability. The results are shown Table 3. . ;)
| The symbols in Table 3 and subsequent tables
stand for the following compounds. The parenthesized
10 number that follows the symbél denotes the average
molecular weight of the adduct of PO/EO with a
polyhydric alcohol.

GLY-PE-TS (Na): Trisulfate of the adduct of PO/EO with
glycerin (Na salt)

15 TMP-PE-TS (Na): Trisulfate of the adduct of PO/EO with
. trimethylolpropane (Na salt)-

PET-PE-TS (Na): Trisulfate of the adduct of PO/EO
o with pentaerythritol (Na salt)

SOB-PE-TS (Na): Trisulfate of the adduct of PO/EO with
20 sorbitol (Na salt)
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trimethyl ol propane (Na salt) PET-PE-TS (Na): Trisulfate of.the adduct of
PO EO with pentaerythritol (Na salt) SOB-PE-TS (Na): Trisulfate of' the

agetey of POEO with 20 sorbitol (Na salt) [erT]
'&- e 4 Detergent conpositions mere[ pared according to the fornulation
ihs i in Table 4. The liquid detergent conpositions were examned for film

ormation, 5 gelation, foam ng, and |low tenperature stability. The results
are shown Tabl e 4.

Example 4
Détergent compositions were prepared according
to the formulation shéwn in Tablé 4. The liquid
detergent coﬁpositions wére examined for film formation,
5 gelafion, foaming, and ldw temperature stability. The

results are shown Table 4,
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15 or nore hydroxyl

osition according to Claiml1, wherein the nu

groups is selected fromthe, group consisting of

g : g llll“mmuﬂn Ill]lulllpl net hyl ol propane, pentaeryt h’ri tol, and Sorb'!'_E.;Ole'r

o) Ifaté groups 1 ‘one nnleculéa(ﬂ: t he sul phate of an adduct

pol yal kyl ene oxi de mnth a polyhydq
Yydroxyl groups is 4 or |ess.

according 5

al kyl sulfate of fornula (1) is 5 wt % 5. A liquid detergent
conposition according 10 to d = wherein the total amount of al
the surface active ingredients is 15 to 70 wt% 6. Aliquid

al cohol having three or nore

det ergent conposition according

10

15

20

1. A liquid detergent composition which
combrises.an ethoxylated alkyl sulfate of the following
the formula (I)

RO (C2H40) nSO3M | (I)

wherein R represents a straight-chain or branched-chain

alkyl group having 7 to 18 carbon atoms, n represents a

numeral of 1 to 5 on average, and M represents an alkali

metal or alkaline.earth metal, and 0.3 to 10 wt$ of a

sulfate of an adduct (having an average molecular weight

of 300 to 5000) of polyalkylene oxide with neopentyl
glycol or a polyhydric alcohol having three or more

hydroxyl groups.

2., A liquid detergent composition according
to Claim 1, wherein the polyhydric alcohol having three
or more hydroxyl groups-is selected from the group
consisting of glycerin, polYglycerin,

trimethylolpropane, pentaerythritol, and sorbitol.

3. A liquid détergent composition according
to Claim 1, wherein the number of sulfate groups in

one molecule of the sulphate of an adduct of polyalkylene

oxide with a

A liquid detergent conposition
to Claimil, mhereln the total amount of the ethoxyl ated

¥
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to Claim 1 wherein the pol yal kyl ene oxi de lm‘mnmnlwmmﬂm addi ti
pol yneri zati on of ethyl ene oxide or propyl al one o
adm xt.ure.
and gybstantially as described in the 20 Exanpl es.

7.

10

15

20

A liquid detergent cdnpbsit ioh as claimed in

20
polyhydric alcohol having three or more hydroxyl

groups is 4 or less.

4. " A liquid detergent composition according
to élaim 1, wherein the total amount of the
ethoxylated alkyl sulfate of formula (I) is 5 to 60
wts.

5. _ A liquid.detergent composition according
to Claim 1, wherein the total amount of all the

surface active ingredients is 15 to 70 wts.

6. _ A liquid detergent composition according
to Claim 1 wherein the polyalkylene oxide is formed by
addition polymerization of ethylene oxide or propylene

oxide, either alone or in admixture.

7. A liquid detergent_compositioh as claimed
in Claim 1 and substantially as described in the

Examples.

." o



