2219594 LI QUI D DETERGENT COWVPOSI TI ON BAGKGROUND OF THE | NVENTI ON Fi el d of
the Iavention: The present invention relates to a transparent and Meakly“f
acidic liquid detergent conposition having a pH of 4.0
. partticularly, to a transparent |iquid detergent conposi 6qgi§§p
excel | ent detergency and foam ng capability, as well as good stabil Ity at a
| ow tenperature. Description of the Background Excel | ent det ergency and
foam ng capability as well as the characteristics inparting no irritation
to the skin are fundanental properties demanded of |iquid detergents such
as di sh-washi ng detergents. In order to satisfy these demands, detergents
conventional ly us ty upon anionic surfactants,
such as ponoxyeLi& Iﬂ:ﬁéﬁﬁﬁﬁﬁﬁinb yl benzene sul fonate,
a-olefin sulfonate, as the nain detergent conponents In order to

suppl ement the detergency sed for renoving
oily dirt, or to reduce ir I onal detergent

conp05|t|on§igqgt@fmtﬁgs;ﬁ*gﬁg ggary conponent n|trogen- cont ai ni ng

anphoteric such as tertiary am ne oxi des, higher

fatty acid al kangheaiPisenNindeh¥ i ohC b it TG tiﬁ%?sﬁ#féhtaaﬁd
weakly acidic liquid detergent composition having a pH of

4.0 to 6.0, and, more particularly, to a transparent liquid

detergent composition-which possesses excellent detergency

and foaming capability, as well as good stability at a low
temperature. o |
Description of the Background
Excellent detergency and foaming capability as well as
the characteristics imparting no irritation to the skin are
fundamental properties demaﬂded of liquid detergents such as
dish-washing detergents. In order to satisfy
these demands, detergents conventionally used rely their
Y foaming capabiiity upon anionic surfactants, such as éﬁ

polyoxyethylene alkyl ether sulfate, alkylbenzene sulfonate,
a-olefih sulfonate, as the main detergent

components. In order to supplement the detergency and
foaming capability when used for removing oily dirt, or to
reduce irritation to the skin, conventional detergent
compositions contain, as an auxiliary component, nitrogen-
containing amphoteric or non-ionic surfactants such as
tertiary amine oxides, higher fatty acid alkanol amides, and
alkyl-betaine. Among these auxiliary



1 detergent conponents, tertiary anine oxi des are known to bring about
extrenely good-results (Japanese Patent Publication Nos. 14979/ 1964 and
3264/1§h§), The effect of adding tertiary am ne oxide as an . auxiliary
conponeﬁt i's considered to be brought about by their di ssol uti.on behavi or
I n an aqueous solution. In other words, a tertiary am ne oxide exhibits
di ssociation equilibriumin an aqueous solution as shown by the follow ng
formula: [err] [err] wherein [err] represents an al kyl or alkenyl group
having 10t o det et cinfBnerit, FPer¥ihiP dniifd iRidd Yare MmsaDitan _
al kyl group having 1 to 2 carbon atons. Tertiary am ne oxides are known to’
act as a nonbrnig abodtacentensliergodd ates el twnfdpansseaphtentder acidic
cbnditions, they act as a. cationic surfactant. In addition, when present
toget her wit Publimdtdon Nos § At /1964 anchndR6d/1863) pol yoxyet hyl ene

al kyl ether sulfate, they form nol ecul ar associ ation conpl exes shown bel ow
and neutral’i ze thél‘fmn ectirf adding Heextigry tamine [exide as-an

'auxiliary component is considered to be brought about by -
thelr dissolution behavior in an aqueous-solution. In other
words, a tertiary amine oxide exhibits dissociation

equilibrium-in an aqueous solution as shown.by the followiug

o formula:
| Ry - Ry
R;-N>0 + H' ==== R,-N*-0H
ll‘3 _ . l|!3
‘wherein R; represents an alkyl or alkenyl group-having 10 to
18 carbon atoms, and Ry and Rj independently represent an
' alkyl group hav1ng 1 to 2 carbon atoms.
Tertlary amine oxides are known to act as a non-ionic
| surfactant under alkaline conditions and, under acidic
. -conditions, they act.as a cationic surfactant. In addition,

) when present together with an anioniec surfactant, for
| exampie; with polyoxyethylene alkyl ether.sulfate, they form
molecular assodiation'complexes shown below and neutralize
- _ " the anionic charge of the surfactant,
O o §§>N -OH
. . R3

R70(CHyCH70) S 6



[err] [err] whereirn R7 represents an al kyl or al kenyl group having 10 to
18 carbon atons, n has an average valuée of 1 to.7, and [err], [err],

and[err] have the sane neani ngs as defined above. The neutrallzat|on,9f t he
ani oni ¢ charge decreases the electrical repellent force between the X
surfactant nol ecul es which formthe mcelles, making the formation of the
mcelles easier. This, in turn, lowers the critfcal m cell e concentration

Lakes pl ASEERRS EPBLOHERRE, 8 akvEnaes ?ftéﬁf}absﬁgﬁ heRSh,APTEETLL
wel | as Cl# Sh ¥t 8s ¢ aﬁaHAE h¥ hbek éeva;n frggngy hig2RS?
pr onot ed e above- nénti oned proper es 0 ter i ary anine oxl &és are

consi deregl,, idn@aR bﬁa@éeéhétSéméhﬂéahﬂﬁgéoéﬁaaeﬁﬂnea apgebscul ar
aSSOCIatIO% conpl | ex by a tertiary am ne Oxide .and an anionic surfactant is

pronoted when he néubialieatebr 9ENtheOAA6NhiEOBRakr§eadutbadebothe aci dic
range. This woul d contribute to an even better performances of detergent

conp05|t|e&ecttbm&yerepékmenseforcetbengeenlehelaurﬂaeoanatmomecumpbexes in
an acidic pH range, a detergent conposition _
which form the micelles, making the formation of the
| micelles easier. This, in turn, 1owers the critical micelle
concentration (CﬁC) and increases the number of the
.aSSOCLation. ‘As a result, 1athering takes place at a lower '
concentration, and oil solubilizing capability as well as . ' -S—?
0il emulsifying capability increase. The detergency is also
promoted. | _ |
lf the above-mentioned properties of'tertiary amine
.oxides are considered, it can be predicted that the
formation of a molecular aeeociation oomplex'by a tertiary
amine oxide and an anionic_surfactant is promoted ﬁhen_the
pH of the detergent'compositions is adjusted to an acidic
range. This would oontribute to an even better performances
of detergent comPOSitious.. |
| However, beoauee'of strong molecular association
complexee'in an_acidic.pﬂ range; a detergent composition
becomes remarkably viscous and unstable at a low
temperature, and tends to produce liquid crystals.
Particularly, at a low temperature, formation of a liquid
crystal phase makes the composition turbid, thus making it
" difficult to obtain a clear, stable liquid detergent.

Another problem of acidic compositions is that the,detergent' 

power towards oily dirt can be promoted only at the



]

beconmes remarkably vi scous and'unstable at a | ow tenperature,
produce. liquid crystals. Particularly, at a | ow t enper at ure,

and tends to
formation of a

I|qU|d\crystaI phase nmakes the conposition turbid, thus making it difficult
to obtérh a clear, stable liquid detergent. Another probl em of acidic
conp05|t|ons S that the detergent power towards oily dirt can be pr onot ed

only at the 3 sacrifice of the foamng ability, since the detergent
conposi ti ons becone hydrophobic in an acidic pH range. In general, in order
to ensure eas g t pih 1 osity of
aliquid dete¥agggg%g§ Pghggeag%hﬁg 11%§eu%gb a&gﬁ:éﬁﬁ% 500 cp. In
‘addition in goigbsielofsdpeRionh 10l AnP@cial 'ra‘ﬁg'%t er tine,
kts - outmard appear ance must be kep anged at a tenperafure as |ow as
[err]. Because of Ehl§en@%€ﬂ9tﬁﬁpb&déﬁeﬁhﬁen%%&% A s HRIndAlinR *%hen €. 9-
et hanol , | ower al kyl benzene sul fonates, e.g. p-toluene sulfonate,
glycols, e.g. takhngeovatgofcahe I&fo@lt)alim,ghymhr,iscositwrtﬁaa drijuuised

|nd|V|duaIIy or in conbination. These hydrotropic agents, however, have
only a slight detéegenitn hasaltioy kec iadiju steide tge at valueqwfr mrl:g:dﬁ’td&lblctd 50 of

"a | arge anount. Even if |ow tenperature

cp. In addition, in order for a detergent composition to be

stable in winter time, its outward appearance must be kept

unchanged at a temperature_as low as -5°'C. Because of this,

sulfonate, ~glycols, e.g. ethylene glycol,

- hydrotropic agents 'such'as lower alcochols, e.g. ethanol,

lower  alkylbenzene sulfonates, e.g. p-toluene

propylene

glycol, _urea, are used individually or in

combination. These hydrotropic agents, however, have only a

- slight effect in weakly acidic detergents, requiring the

~addition of a large amount. Even if low temperature

‘stability is achieved, it is difficult to adjust the

viscesity of the product to an appropriate value. The

decrease in foaming capability can not be resolved only by

A addition of a hydrotropic agent.

In view of this situation, the present inventors have

undertaken extensive studies in order to obtain

a liquid

detergent which has low temperature stability even in a

capability, and found that by adding a specific

weakly acidic.pH range, as well as excellent foaming

s ' - polypropylene oxide adduct of polyvalent alcohol and a

- specific sulfo-betaine to a composition including anionic

surfactants and tertiary amine oxides, a proper degree of



stability is achieved, it IS dlfflcult to adjust the viscosity of the:
product to an appropriate val ue. ‘The decrease in foaning capability c

not, be resolved only by addition of a hydrotropic agent. In view of LDLS
Situation, the present inventors have undertaken extensive studies in-%rder
to obtain a liquid detergent which has IOM/tenperature stability even in a
weakly aci-dic pH range, as well as excellent foan1ng capability, and found

that by ahagefeopanhl b BRWIIUM Shcaini cey Uy dedittiyehen 2l conol

and a specific s etalne to a conposi oni c surfactants

and tertighy1aMbEcoBthlfad.2 RtONYs JEE% Do Found QP81 duchNE an-

excellent stability at Iom/tenperature coul d be obtained. It has been al so .

found thagosmEiagibar Buhal BE1nQUlabdut th ted pdgiedinesult in
- exhibiting remarkabl e i ncrease i"'n foam ng -effect even in weakly acidic -

COﬂdltlOnixhiBhESﬁEfr&ﬂh&kﬁbﬂ&vﬁddtédsetiﬁi£6&ﬁﬁﬁ§létfééttév&nlﬂﬂentLOﬂ
SUMMARY OF THE | NVENTI ON Accordi ngly, an object of the present -invention is -

to prOV|dneaklyqacﬂddeteogdﬁtiomnmxﬂmheserfﬂndtngsrﬂavé He@ to thé and.
conpri si ng:

completion of this invention.

UMMARY OF THE INVENTION

Accordingly, an object of the present invention is to ’
 provide a liquid.detergent composition having a pH of 4.0 to _‘NJ
6.0 and comprising: N |
(A) 10 to 40% by weight of at least one anionic
surfactant selected trom | _ | |
poIYQxyethylene alkyilether sulfate, alkylbengene sultonate,
a-olefin sulfonate,.alkane_sulfonate, and polyoxyethylene
alkyl ether carboxylate, | |
(B) 0.5 to 10% by weight of tertiary amine oxide
represented by the follow1ng formula (I),
R, L | o/
Rl-N--b 4
2
wherein Ri represents an aikyl or alkenyl group having 10 to
18 carbon'atoms,-and'Rz;and R3 independently represent an
alkyl group having 1 to 2 carbon atoms, | |
(C) 0.5 to lb% by weight of a propylene_oxide adduct
of polyhydric alcohol naning an everage molecular weight of

300 to 4000, and



. d
(A) 10 to 40% by wei ght of at |east one anionic surfactant selected from
-pol yoxyethyl ene-al kyl ether sul fate, al kyl benzene sul fonate, a-olefin
sulfonaf , al kane sul fonate, and pol yoxyet hyl ene al kyl ether carboxyl ate,
(B). 0.5%0 10% by weight of tertiary am ne oxide represented by the
folTowing formula (1), [err] (I) [err] [err] wherein [err] represents an
al kyl or alkenyl group having 10 to 18 carbon atons, and R2 and R3
i ndependent|y represent an al kyl group having 1 to 2 carbon atons, (C) 0.5
to 10% by weight of a propyl ene.oxi de adduct of pol yhydric al cohol having
an average mol ecu{B) mﬁhﬁh °oﬂ°§09YtU°48@G,°§h&“1fQﬁ§g§!¥?q(¥QRF8§8P§%#ght

f | f 0- bet.ai d t he faql |LqQw f I 1), . '
(err] wner ot (9241 BpETSRLER, osmilaifrnds' SPkonyl o1 oup having 10 to |

Rg X
34;1;:+c;12cncnzso3' - (IT)
R

wherein Ry répresents an alkyl or alkenyl group héving 10 to
18 carbon atoms, Rg and Rg independéhtly represent an alkyl |
-grohp having 1 to 2 carbon atoms, and X represents a
hydroiide group or a hydrogen atom, and in which the molar
ratio of component (B) to component (A) [(B)/(A)] is in the
range of 0.1 to 1.0. | |
Other ijects, features and advantages of the invention
will hereinéfter become more readily apparent from the
- foliowing description. |
DETAILED DESCRIPTION OF THE INVENTIQN
AND PREFERRED EMBODIMENTS
- - As the anionic surfactant, component (A) of the present
 invention, one or more types of anionic surfactants selected
from the following anionic _
surfactants can be used: polyoxyethylene aikyl ether
sulfates, alkylbenzene sulfonates, a-olefin sulfonates,
- alkane sulfonates and polyoxyethylené alkyl ether
‘carboxylates. '
- Among these compounds, polyoxyethylene alkyl ether
sulfates are desirable because of their mildness to the

skin. 1In particular, sulfates having the formula (III)

6



18 carbon atons, [err] and [err] independently represent an alkyl group
having 1 to 2 carbon atonms, and X repriesents a hydroxide group or a .
hydrogen atom and in which the molar ratio of conponent (B) .to conpenént
(A [(B)Y/(A)] is inthe range of 0.1 to 1.0. OQher objects, features‘ﬁwd
advant ages of the invention will hereinafter becone nore readily apparent
fromthe followng description. DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND
PREFERRED ENBCDINENTS'AS t he ani oni ¢ surfactant, conponent (A) of the

pr esent bﬁﬁentlon Qg{e types of anionic surfactants selected from
the fol | ORFAY ﬁﬁloﬁF? ‘ants can be used: pol yoxyet hyl ene al kyl et her
sul fates, al kyl benzene sul fonates, a-ol efin sul fonates, alkane sul fonates
and polyoxyethylen r oxyl ates. Anmong t conpounds,

pol yoxyet hyl ene aI%VI(E%kéﬁﬁgﬁl Eg are desirabl e bec usé of their

m | dness to the skin. I'n particular sul fates having the formila (111) 6

°-be|0“/arﬁh@&%&%r®9|%edfﬁeents an alkyl or-alkenyl group having 10 to

| 18 carbon atoms, M is an alkali metal, ammonium, or _ -
elkaholamine,.and n has an éverage ﬁalue of 1 to 7. If the

R; carbon number is less than 10, the performance of the" |
detergent is ihadequate; while if the carbon number is -

' greater than 18, the low temperature stability of the

compositions deteriorates remarkably. An especially':
desirable range for the number of carbons is 12 to 14. If
‘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, thé detergent capability of the
coméoeition deteriofates remerkably. An especially | -
preferable range for.the—added molar.number for ethylene ; -
oxide is between 2 and 5. = —

 on the other hahd; in view of the detergency and the
cost performance, alkylbenzene sulfonates shown of-the ._ ' Q;J_

following formula (IV) is desirable. --

Qso_m | (Iv)

Rg

' whe:ein Rg represents an alle group having 10 to 16 carbon
atoms end_M has the same meaning as previously defined. - If
the Rg carbon number is less than 10, the detergency is

insﬁfficient, while if it is greater than 16, the stability .




+

wherein [err] represents an al kyl. or-al kenyl group having 10 to 18 carbon
atons, {M:i s an-al kali netal, amonium or al kanolam ne, and n has an
averagelval ue of 1 to 7. If the R7 carbon nunmber is less than 10, the
performance of the- detergent is inadequate, while if the carbon nunber.is
greater than 18, the |low tenperature stability of the conpositions

. deteriorates remarkably. An especially desirable range. for the nunber of

b is 12 .to.14. If -th dded | b fo hyl i de i
formila (1117 Entocompeattitnsray B dow Hamaeyatune. desreagas 5 1 the

nunber is gr I n 7, 4he . deteraqent. iljt h i tio
deteri orat gﬁ?‘é‘%&?‘%&@&y. EIRr‘F é:g'%e!% %%o&%g%g}eziﬁ éa%fgr?ée%ﬁ%f&q}he-aa&dglgt
nol ar number s eng 0 I3 i n
view of the 8%1%?:%%2% a%él ;gﬁg’%_cd&s%tﬂ?erﬁor nziearll’c?e%d% éi gggﬁgg onaioefs
shown of theakBon@wiag 1onglia (1V) is desirable. [err] wherein [err]

represents an alkyl group having 10-to 16 carbon atons and ‘M has the same
nmeani ng as previ ouhley cdtitieirsd of Idonigtmer () dmb dhe PpHYents ikemtilonn 10,

the detergency is insufficient, while if it is greater than 16, the
stability j_.gf inh¢heomamgyel iofd Gattca 408y biye medigditur e Ifetheaventent is
| below 10% by weight, the detergent power and foaming
- capability are insufficient, while.if the content is above
40% by weight, the stability of the compositions |
‘\—’ | aeterioiates. Particularly desirable conteht range is 15 to
| 25% by weight. |
The tertiary amine oxide, compbnént (B) of the present
:invention;.is a mono lihear tertiary amine 6xide as shbwn in
formula (I). If the carbon numbér of R1 is less than 10,
the detergent efficiency of tﬁe compositiohs is low, while
if the carbon number exceeds 18, the stability of the
compositions at a low températﬁre deteridrates remarkably.
A particularly.desirable range for'the carbon humber is
between 12 and 14. it is essential that the content of this
mono lineér tertiary amine oxide be 0.5 to 10% by weight of
“.the detergeht compositions. If the content deviates from
:'thié range, the combined use of compohent (C) with éomponent
(A) results in a decrease in detergent power or a loss of
stability; The most desirable content range is from 1.5 to
5% by weight.
Component (C) of the compositioné of'the present.
invention is a polypropylene oxide adduct of polyhydric

alcohol. Given as preferable examples of polyhydfic



remar kably. For these reasons these carbon nunbers are not desirable. An
especi ally desirable range for the nuriber of carbons is 11 to 13. The:
content of conponent (A) in the present invention is in the range of\0 to
40% by weight. If the content is bel ow 10% by wei ght, the detergent pdwer
and foam ng capability are insufficient, while if the content is above 40%
by weight, the stability of the conpositions deteriorates. Particularly
desirable content range is 15 to 25% by weight. The tertiary .am ne oxide,

83 de a5 s%%ﬂ%# 8RBTkt Klbkoas, Bu it A tng BT 2] han
the debesfelions!6hqLBNCY naboblieyaoRIgRonL Qs I rd oigp bl e 1 the

Carbon nu xceed he conpositions -at .a -l ow

tenper at urg; §réS’ p8Lgh ’ié”ﬁ'lk:%hbl Qul&?:”a'c '%@.‘: SidAY cHgq for the
- car bon nunbé? IS Eetgégﬁrlz and 14. s S gsséntlaﬁgfhgi ?Leyiontent of

this nono trmathymbnpszaas\,npeﬁ)taée-yltmﬁtmt ostRBikpINgi ght of the .
detergent conpositions. |If the content .deviates fromthis range, the

conbi ned uBmon§ thepepepbliBropylleneomxdidentaddartscodl ethylemedaglyende in
detergent power or a loss of stability.. The nost desirable content range

i s from 1. 8rt pokypbopydeght oxtdepeddactsCpioglyrerionaas tpagrisi ol atley

present invention irs a golypropylene oxi de adduct of pol yhydric
_ desirable. ese can be used alone or in combinations of 2

or more for component (C) _ _ ,

- If component (C) is added to a weakiy'acidic detergent. ;)
.compoSition containing an anionic surfactant and a tertiary
amine oxide, a remarkable decrease in viscosity and increase
'in low temperature stability are exhibited. 1In order to
obtain this effect, however, the'average-molecular weight of
' the anionic surfactant must be 300 to 4,000, and'more |
preferably 500 to 2,660._ The decrease in viscosity and
increase in low temperature'stability is small outside this
average molecular weignt range. The content of component
(C) in the composition is 0.5 to-lo%.by_weight, with a
preferable range being 2 to 5% by ﬁeight.

Sulfo—betaine represented by formula (II), whicn is
component (D) of.the present invention} possesses the effect
of improving the low temperature stability, and in
particular, the effect of.preventing the composition from
becoming turbid or being separated due to.iiquid crystal
formation, when the liquid detergent containing.an anionic
surfactant and tertiary amine oxide is used in weakly acidic

conditions. 1If the carbon number of R4 is less than 10, the'



al cohol. G ven as preferable exanples of polyhydric . al cohol s are

bi val gnt al cohol s such as ethylene glycol,. propylene glycol, neopentyl
glycolYy and tri- or higher polyhydric alcohols such as glycerin,

pol yglw<erin, trimethylol propane, pentaerythritol, sorbitol. Among these,
pol ypr opyl ene oxi de adducts of ethylene glycol or polypropyl ene oxide
‘adducts of glycerin are particularly desirable. These can be used al one or
i n conmbinations of 2 or _nore for _conponent. (Q). If conponent i.s added

C
to a weakly SENP&%F&P&&#%&?&%HiW%ﬁ i%ﬁtngnaﬁra’ﬁ%jé‘%mq ant
"1 ow t erpofEFARE18PaRE HigRil ST B AR (e FaBPOR) TSR T of f oot .
h , th I 1l iah f ani_Qni f t t be 300
o 4 000, anioBegdEnERLr ey whh cBinsh stbed ¥t a8 tHE ((0ci 1y “and
i norease N L4nhITRELAGY Gullfdlildiat e’ 1¥RIle Atlededd ibndiitng,
. ool ecul ar weirght range. The content of conponent I'n the conposrtion is

0.5 to 10% by; ¥Rl ¢he fé‘ishzfltab@i?x#ﬁrtgﬁ(tlel r%‘l\%%zﬁ?x??r?g%%g@% wei ght .

Sul f o-betaine represented by for \ _ nent (D) of the
present invegbnpbsiRISHE TS NS b odtlaitied NP Metmibal: 0PV da¥BRA=A UT €

~stability, and In .
between 12 and 14 is especially preferable.
It is necessary that component (D) be contained in the
' - detergent composition in an amount of 0.5 to 10% by weight.'
~ ~ . This is because if the content is less than 0.5% by weight,
| the effect of improving low température stability to
Obstruét.crys;al formation in the compositions is small. On
the other hand, the content'greater than 10% by weight
exceeds the maximum amount of the component.dissolvable iﬁ
the'coméosition, resulting in deterioration of the stability
of the solution. A preferable range for the content is 1 to
.5% by weight. -
| Weakly acidic liquid.deteigents ﬁsing an anionic
lsurfactaht together with a tertiary amine oxide readily form
liguid crystals due to a strong_interaction between the
'énionic surfactant and the tertiary amine oxide. Since this
' tendéncy is pérticularly strong at a low temperature, the
.'éompositions easily'become turbid and dissociated by the
crystal fo:mation in cold areas.
Cbnventionally known hydrotropic agents, inclﬁding
lower alcohols such as ethanol, and lower alkyl

benzene sulfonates such as p-téluene sulfonate,

show virtually no effect on preventing the composition from

10



particular, the effect of preventing the conposition from becom ng turbid
~.or being separated due to l'iquid crystal formation, when the liquid o
detergent containing an anionic surfactant and tertiary anmne oxide i used
in weakly acidic conditions. If the carbon nunber of R4 is less than 1

the 9 = conpound exhibits only a small effect on preventing the fornatlon
of liquid crystals in the conposition at |ow tenperature. If the carbon -
nunber exceeds 18, the solubility of sulfo-betaine itself decreases-

LSH:‘L?,?E :bebsseéiﬂéﬁgufﬁiﬁ' R R I T A L Cer L RN
 Bevergont “BukhotReGRCpRINrisA HATBIINN ddhh® oo REAYRGAR, Witanel (o
0T the conaggy kA kRESpHeaent: THveneIRls, colifoRithtcl(ca A1BY BngNON

tenperature stability To obstruct crystal tion | t’he conpositions is

smal |. On gfeeetheE ﬂﬂ&ieahhﬁgCQ&he%bm@@%ﬂt@réﬁB%&bi@%tb% weisght exceeds -
t he maxi num anount of the conponent dissolvable in the conposition,

resul ting inddpendentatisen iaf thie systleins iy whiche c&gbtthjlonfomammewsol e

- range for the content i's 1 to 5% by weight.

seen does not have a sufficient effect. _
Althoﬁgh sﬁlfo-betaine, COmpenent (D) ef.the bresent
' inyention,'did'haye the effect of preventixé the composition
from becoming turbid and dissociated by liquid'erystal ' -
' formatlon of weakly acidic 1iqu1d detergent compositlons
compr151ng an anionic surfactant and a tertiary amine oxide,
a sufficient result at a temperature of -5°C or below was
. obtained only by_fermnlating a relatively_large amount ef
' this'compohent'When used independently. .Formnlatiﬁg_teo
much -sulfo-betaine results‘in a drastic inerease in the
'viseosity of the COmpositien; Sometimes_the.amount to be
formulated exceeds the amount of sulfo-betaine soluble:ih
'~ the detergent. These factors very frequentiy damaged the
~ commercial value of the product. ) | o ()
In the present invention, a poiyprepylehe oxide adduct
of polyhydric alcohol w0rks synergistically.with sdlfo;
betsine in'a surfactant mixture system centaihing anionic
- surfactants, tertiary amine oxides, and sulfo-betaihe. The ..
synergistic action reduces the amount ef'sulfo-betaine
necessary to prevent the formation of crystals. In
addition, the polypropylene oxide adduct of.polyhydric

alcohol functions as a very effeetive solﬁbilizing agent and

11
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Weakly acidic liquid detergents using an anionic surfactant together with a
tertiafy amne oxide readily formliquid crystals due to a strong

intera?%;on bet ween the anionic surfactant and the tertiary am ne oxide.
Since this tendency is particularly strong at a | ow tenperature, the
conposi tions easily becone turbid and dissociated by the crystal formation
in cold akeas. Conventionally known hydrotropic agents, including |ower

ol conel < SUekedsafLhBghacid bauE, LY cheraenecyl LopRbgsealeD o

p-tol uene sulfona no ef on preventl e conposition

from 10 -&@%gg%@ﬂttﬂﬁﬁéﬂ gﬁgsgéééecgg?eﬂegﬂfet&?@%ﬁ%t6% vOEEBELLY:. Even

t hough pol ypr ene oxi de adduct of ydric a | used I n the present

invention agusen@epeat shEpriksfghpscithesethgct whéni tReCpE1FGalant
tenperature stability, its independent use in the systens 1n which crystal

formati on isleekol dpesypoophrieneaosiifiéi addacteiscasedAlhheoghunction

sul f o- betai ne, conponent (D) of the present invention, did have the effect
of prevent iwbth heutbopbetaine,f then Feamimggabiii bty ewendinstheaweakby
liquid crystal formation of weakly acidic |iquid detergent conpositions
conpri si ng apidie onangeuinareanesanemarkablyar preduaingxabundant foam.

In the liquid detergent compositions of the present
'invehtion, anionic surfactant of Qdmponent (2) and.tertiary
amine oxide of component (B), as mentioned above, form a
o - strong molecular association complex. The miking.ratio'of_
compoﬁent (A) to.component (B) in the compositions'has a
- great influence on tﬁe'détergent performance. In the |
‘present invention, the molar ratio (B)/(A) of component (A)
- to component (B) is 0.1 to 1.0, with values from 0.2 to 0.5
: being particularly desirable. If.the molar ratio is leés-
"‘than 0.1,.virtually no detergent capability is obtéined in
"écidic conditions. On the other hand, if the molar ratio is
_.greater than 1.0, the number of molecules of tertiary amine
- o#ide which are free and do not form association complexes
. | with anionic surfactants increases. Such free molecules of.
tértiary amine oxide are cationized and impart increased
”:irritating feelings to the skin. |
A.special feature of the liquid detergent compositions
of the present invention is that their pH is in an weakly
acidic range of 4.0 to 6.0. If the pH is less than 4.0, the
f.stability of the compositions deteriorates remarkably, whiie
‘over pH 6;0 the detergent power toward oily dirt decreases.

Acids that can be ﬁsed to produce weakly acidic conditions

12
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a suff|C|ent result at a tenperature of [err]or bel ow was obt ai ned onIy by
formulating a relatlvely | arge anount of this conponent when used

i ndependently. “Formul ating too nmuch sul fo-betaine results in a drasth

i Rcrease in the viscosity of the conposition. Sonetinmes the armount to
formul at ed exceeds the ampbunt of sul fo-betaine soluble in the detergent.

. These factors very frequently damaged the comerci al val ue of the-product!
In the present -invention, a polypropyl ene.oxide adduct of polyhydric

al cohol * worgigs, ﬁiﬁ&?r&%éﬂfé' A1 Bush b cIRAIRcR mBILAGAR, ™ xtur'e'

system COﬂt alning anionic SUI’ actants, tertrary am né OXI

sul f o- bet aigttid EcHy ) 0ERA Sthé Eiké?nabe%%.s ashend3Fgenicolacidyd e ai ne
necessary to prevent the-formation of crystals. in addition, the

pol ypropy! e s fierfeldaeid pf hp@rupbidord calacdidg! ahdneheonddes a very
effective solubilizing agent and vi scosity reduci ng agent, and can
produce transparpnttietcomposivbons pdsthes presemtdénventde ,cdmf
viscosity. Further, a surprising fact is that when the pol yval ent al cohol
pol ypropyl addnxmte tuidthe essestialncomponentisodescriibed abdve aitte 18 he
- foamng ability even in the weakly acidic range increases renarkably, .
" produci ng mﬂﬂﬁdnle ftmnfomulhtel oW @m@agamteoﬁpaslummi sletiergent
resent
P use inasmuch as they do not bring about a loss of the

desired performance. Given as preferable examples of

surfactants are nonionic surfactants such as polyoxyethylene

(average added molar number. 4 to 20) alkyl (Cg - 018 linear \*i
or branched) ether, higher fatty acids (Cg - Ci13) alkanol

amide, and the like, and anionic surfactants such as a-
sulfo-fatty acid esters, N-acyl glutamate, monoalkyl

phosphate, and the like.

Furthermore, other components commonly used for liguid
detergent_comp031tions can also be used, for example, lower
alcohols such as ethanol; lower alkylbenzene .
sulfonates such as p-toluene sulfonate: glycols’ o

e o

such as ethylene glycol, propylene glycol;
hydrotropic agents such as urea;torganic and
inorganic builders, natural.juices such as lemon and lime,
skin protecting agents, enzjmes, protein derivatives,
pigments, perfumes and aromatics, and
preservatives, |

Other_features of the invention nill become apparent.in
the course of the following description of the exemplary

embodiments_which are given for illustration of the

13



I nventi on, ani oni ¢ surfactant of conponent (A) and tertiary am ne oxide of
conponent (-B),.as .nentioned above, forma strong nol ecul ar associ ation
- conplex. #The m xing ratio of conmponent (A) to conponent (B) in the
conposrk{ons ‘has a great influence on the detergent performance. |In the
5 present i fivention, the nolar ratio (B)/(A) of conmponent (A) to conponent
(B) is 0.1to 1.0, with values from0.2 to 0.5 being particularly
~desirable. If the nolar ratio is less than 0.1, virtually no detergent
capabil ity iksnwintiomdand arednet chntendedstodpethimbting Baeweoft the
“nmolar ratio is greater than 1.0, the nunber of nolecules of tertiary am ne
. oxide which are free and do not form association conplexes with anionic
surfactants increases. Such free nDIe05¥%¥2%E§Iertiary am ne oxi de are
cationized and inpart increased irritatinng feelings to the skin. A special
feature of the | i UI ‘det ergent conpositions of the present invention is
tshat their n weakly acidic range of 4.0 to 6.0. If the pHis less

e et S
oo oy L0, PAGELESENE el fineRARbhpABI1Iy, viBELHEEyORAANLEWAC dS
temperature stability were examined for each qomposition. '
f.Each test was carried'out as follows.

<Detergent power>

Sudan III (red color) as an Lndlcator was added to beef

Itallow in an amount of 0.1% by weight of the beef tallow.
.Five (5) grams of this mixture was.applied to a porcelaln
dish-(diameter: 25 cm) and 30 g‘of a detergent solution a
10% by weight concentration soaked into a sponge was used to
scour and wash.the dish. .Detergent power was determined by

counting the number of dishes washed until the beef tallow

could no longer be removed.

<Foaming ability>
\*/-' : ' Commonly available butter ﬁas used as the dirty
component. Foaming capability was determined when butte; at
0.1% by weight was ddded to a detergent solution with a
detergent concentration of 0.5% by weight. The measurement
method consisted of placing the detergent solution described
above, to which butter had been added in a S cm diameter
glass cylinder, and then agitating with rotation for 5
‘minutes. After stopping fhe agitating/rotating, the height
of the lather was measured.

<Stability at low temperature>

14



acetic acid, and the like, as well .as i norgani c acids such as sulfuric

~acid, hydrochloric acid, and the like. 1n the conpositions of the present

invention, in addition to the essential conponents described above, %t is
possible to formulate known surfactants for |iquid detergent use inaspdch
as they do not bring about a |oss of the desired performance. G ven as
pref erabl e exanpl es of surfactants are nonionic surfactants such as

pol yoxyet hyl ene (average added nol ar nunber: 4 to 20) alkyl ([err] linear

or branched) ether,.higher. fatty acids ([err]) alkanol am de, and the like;
and ani oni ¢ sur#ﬁé&%ﬂigysﬁshaaixﬂ-EEHPF%LEHFLywﬁﬁiﬁvé PéF?g Ry 8§pring

gl ut amat e, , a@Ndet Recl 1K Furt her nor ot he onponent s
.conmmonl y ug}g%r?%#&%/éq%?géggééggaeﬁt Eoﬁpﬁéﬁ ?8n§a¥3nga| §og83r{9§§g,a%f or
~exanple, |ower gb£piRtfosuch as ethanol; |ower alkylbenzene sul fonates such
as p-toluene sulfonate; glycols such as ethylene glycol, propylene. glycol;
hydr ot ropic agents sagh ?lspéréﬁéngégﬁﬁiSuﬁﬂﬂr&angéQ}:EnQHi | ders, natural
juices such as lenon and line, skin protecting agents, enzymes, protein:
derivatives, pignentBBBpersom@shatdcdo@dpti cs, and preservatives. O her
features of the invention will becone apparent in the course of the _
fol | owi ng descri pti dBCOf s tibssaetptboy erbprectpisatbosh are given for

illustration of the .
S <Viscosity> '

The viscosity of each composition was determined bj

placing a composition in a viscosity beaker Which'was

maintained at 20'C and then meésuringlusing a B-type
viscosimeter'[rotor No.3; (rotor No. 4 when the viécosity is
‘more than 2000 cp); 60 rph)]. | |

_u'
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i nventi on and are not

i ntended to be |imting thereof.

EXAMPLES

Exanple 1 The conpositions shown in Table 1 were prepared and the detergént
power, faoaming capability, viscosity and |ow tenperature stability were

exam nesehor each conposition.

Each test was carried out as foll ows.

<Det ergent power> Sudan |11l .(red color) as an indicator was added to beef
tallow in"an anount -of 0.1% by wei ght of the bgef tgllow Five (5) grans of
this mxtur¢ wds applied to a porcelain dish §Hi afetlerf 5 cnm) and 30 g of
a detergent|sol{d@ion a 10% by wei ght concert raj@oneqoaked i nto a sponge was
[~ ] ! : . ¢ [} o | QO . .
used to scolr 24 wadh t'he liss. Betelgént @R WaqSdd br ni ned by counting
. . [} ] . .
t he nunber )g di shes washed unflil the beef t ow|cqul ho | onger be
renoved. <Fpgmlng ability> Commonly avail abl & but erl- wasj used as the dirty
conponent . kgan capahbi I'iQy vas<det er i ned sven (BUtid| at 0. 1% by wei ght
was added t¢8a |de&gergent sqution*™with a detedpengvgoncentrati on of 0.5% by
wei ght. The|@edsurenent net hod consisted of pjhcipg |the Hetergent sol ution
descri bed 9 e e 8l : :
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above, to which butter had been added in a 5 cmdianeter. glass cylinder,
and then agitating with rotation for 5 mnutes. After stopping the
agitating/rotating, the height of the | ather was neasured. <Stabi|ify t

| ow tenperature> 14 Stability at a | ow tenperature was eval uat ed.
storing the quuid detergent at [err] for 10 days in a thernostat.

Eval uati on AAA : no change in outward appearance BBB : Sonmewhat cl oudy CCC
. dissociation or precipitation <Viscosity> The viscosity of each - :
conp03|t|gnam@gedgtern1ned by -pl'acing a conposition in a viscosity beaker
‘which was maintained at [err] and then neasuring using a B-type

vi scosi neter [ Composiicidns rumq:ri]\skingﬁlhdﬂt tdutengmﬂmdqmpfmermsa than 2000
cp); 60 rpn)] 15 [erf] _

: hown below plus sulfo-betaines or polypropylene oxide f-

adducts of polyvalent alcohol listed in Table 2 were
prepared, and the visc031ty, foaming capability and low
temperature stability were examined.- The results of the

tests are shown in Table 2,

components combined ' combination ratio i
. (% by weight) NS
Sodium polyoxyethylené_(4) - 18.0
dodecyl ether sulfate : '
Dodecyldimethyl amine oxide ' 4.0
Sulfo-betaine (see Table 2) 0 or 2.0
Propylene oxide adduct of ' 0 or 2.0
polyvalent alcochol (see Table 2)
Ethanol . | 4.0
Tap water _ R Balance
 pH (raw solution/25°C) - 5.5
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-Exarrpl e 2 Corrp05|t| ons conprising basic detergent conponents shown bel ow
pl us sul f o-betaines or pol ypropyl ene oxi'de adducts of pol yval-ent- al cehol
list.ed in Table 2 were prepared, and the viscosity, foaning capabili ty gnd
| ow tenperature stability were exani ned. The results of the tests ar

shown in Table 2. conponents conbi ned - conbination ratio (% by
wei ght ) Sodi um pol yoxyet hyl ene (4) - ' 18. 0 dodecyl et her -
sul f at e Dodecyl di net hyl am ne oxi de - 4.0 Sul fo-betaine

-+ (see Table "0 or 2.0 Propyl ene oxide adduct of
0 or 2.0 pﬁ%ﬂml?m"’ al cohol (see Tabl e 2) Ethanol
4.0 Tap water
sol ut| on/[err]) The compositions ?1?'?7 in Elfa&]ﬁ %e’faﬁl"]@cpexf%g%écfvﬁnd the

detergent power, f_oam:.ng capability, viscos:.ty and low

~ temperature stability were examined.
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Tabl e 3 were prepared and the detergent power,
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[err] [err] [err] [err] The liquid detergent conpositions of the -present
i nvention possess excel |l ent detergent power and abundant foani ng
capability. They are very stable at a | ow tenperature. Therefore, they are
useful as a kitchen cleanser, particularly as a dish-washing detergent

Cbvi ously, nunerous nDdificatrons and variations of the present invention
are possible in light of the above teachings. It is therefore to be.
understood that within the scope of the appended clains, the invention nay
be practiced othermnse than as specifically described herern 21 * C

L M S gtg)ﬁfio e%g%?%:;dﬁdﬁoﬁ%m JOLHA PrsenH of {1.0_ to

6.0 and conprrsrng wel'ght of at |east One anionic:
invention possess excellent detergent power and abundant

foaming capability. They are very stable at a low

femperature. Therefere, they are useful as a kitqhen{-
"cieanser,'particularly as a dish-washing aetergent.

| Obviously, nuﬁerbus'modifications-ahd variations of the
'preseht invention are-pOSSible in lighﬁ of the above

teachings. It is therefore to be understood that within the _

scope of'the appended_claims,_the invention méy be practiced §~)

otherwise than as specifiCally described herein.
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surfactant selected from pol yoxyet hyl ene al.kyl ether _sulfate, alkylbenzene -
sul fonate, a-ol efi'n sul fonate, al kane sul fonate, and pol yoxyet hyl ene al kyl

et hep carboxylate, (B) 0.5 to 10% by wei ght of tertiamlmmugmm '
represeﬁfed by the following formula (1), [err] (1) [

represents an al kyl or al kenyl group having 10 to 18 catbdn &tolfts,* and R2
and R3 independently represent an al kyl group having 1 to 2 carbon atons,
(C 0.5 to 10% by wei ght of a propyl ene oxide adduct of pol yhydric al cohol
“havi ng an average nol ecul ar wei ght of 300 to 4000, and (D) 0.5 to 10% by
wei ght of sul fo- heLg¥Mg:represented by the following formula (1), [err]
[err] [err] 22 =—w————g=— L M S * wherein [err] represents an
al kyl or al kenyl group having 10 to : :

1. A liquid detergent composition having a pH of 4.0

~to 6.0 and comprising: _
' (A) 10 to 40% hj weight of at least one anionic.
surfactant selected from _ | J
polyoxyethylene alkyl ether_sulfate, alkylbenzehe sulfonate,
.a-olefin sulfonate, alkane sulfonate, and pplyoxyéthyléhé
A\ | alkyl ether carboxylate,
(B) 0.5 to 10% by weight of tertiary amine oxide
represented by the following formula (I), |
Ry :
'R'l-n—>o (1)
by
‘wherein R; represents an alkyl or élkenyl groﬁplhaving 10 to
18 carbon atoms; and Ry and R3 independently represent an
alkyl group having 1 to 2 carbon atoms,
(C) 0.5 to 10% by weight_of.a propylene oxide adduct
of poiyhydric alcohol having an average.molecular weight of
. 300 to 4000, and _
(D) 0.5 to 10% by weight of sulfo-betaine represented
by the following formula (II), | |

Rg X
R4~T+cnzcncnzso3‘ C(11)
Rg
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18 carbon atons, [err] and [err] independently represent an al kyl group
having 1 to 2 carbon atons, and X represents. ' a
hydrfgen atom and in which the .nmolar ratio of ' _ conponent
(A) [(B)/(A)] is in the range of 0.1 to 1.0. 2.ﬂ[ﬁﬂ@mﬁ[mumﬁﬁmrgem o
conposition according to Claim1, wherein conpo ¢ " * '

pol yoxyet hyl ene al kyl ether sulfate having the following formula (II1),
[err]. ' (') wherein [err] represents an al kyl or al kenyl

havi 10 8 b | ' I [ i “al '
Sl Ranol an rehegatf Re £8h7SRoREA BN, ALKTIOP: affeny T stoppi RARERE 1070
Jet " IR i el : , 7 . _
abkyl bonzertS LRl aBRESr Ka0ahd, KTufopefitniny ERFRARRHY B akd"
wherei n R8 &LOE6SK %n?.“.laﬁwg QEQBBnhQ‘ébﬂP.,1Qn§°§1§eﬁ>ﬂe§@ﬁt§t gms_and M has
e a iquid de

t he sanme neaning as : I ne ove. 4. The tergent conposition

according Fﬂ%éiékﬂaé,gﬂbﬁ ebg 8ah¢dRoihr akvnGNanax iaewhdeuc ithef mpdlayyval ent A
al cohol which is conponent (C), is polypropyl ene oxide adduct of ethylene
glycol or gtyetoi 6f éémponent (B) to component (A) [(B)/(A)] is in the

range of 0.1 to 1.0. )
2. The liqnid detergent composition according to Claim
1, wherein component (A) is a polyoxyethylene alkyl_ether '

sulfate having the following formula (III}), - \;)
R70(CH,CH,0) ,SO3M (II1)

wherein Ry represents an alkyl or alkeﬁyl group having 10 to
18 carbon atoms, M is ah alkali metal, ammonium, oi---
glkanoiamine, and n has an average value of 1 to 7.
3. The liquid detergent composition'according to
- Claim 1, wherein component (A) is an alkylbenzene sulfonate

having the following formula (IV),

Q—SO 3M | (IV) e
~Rg | '
wherein Rg represents an alkyl group having 10 to 16 carbon
atoms and M has the same meaning as defined above.
4. The liquid_détergent composition according to
Claim 1, wherein said polypropyléne oxide adduct of
poiyvaient alcéhol which is component (C), is polypropylene

oxide adduct of ethylene glycol or glycefin.
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5 A conposition as clained in Caim1l and substanti arty asdescri bed

ih t he Exanples. - _ : |
SRR | - - R O D

b

5. A composition as claimed in Claim 1 and

substantially as described in the Examples.

=2 b=



