LI QUI D DETERGENT COMPCSI TION This (invention relates to a |IC& XS & g g !
conposi tion, and has partlcular reference to a weakly acidic transparent
| i qui d detergent conposition, -having a pHin the riange of from4.0 to 6.5, .

and whi ch has excell ent detergency, good foamability and excell ent

stability at |ower tenperatures. A_ljquid detergent conposition such as,

for exanple, a liquid detergent conposition for use in washing-up dirty
crockery and cutlery nustbHSID DETERGENT COMBOSITION f oanmbility, and éw
stability at |ow tenperatures. Furthérnore, such a |iquid detergent )
conposition nust exhibit "mldness" to the skin. In order to obtain such
properties, prior art |liquid detergent conpositions conprise an anionic
surfactant such as a pol yoxyet hyl ene al kyl ether sulfate or an al kyl benzene
sul fonate as a main detergent and a sub-surfactant such as a tertiary am ne -
oxide or a higher fatty acid al kanol amde. It is well known in the prior
art that the "mldness" to skin of pol yoxyethylene al kyl ether sulfate

i ncreases with the nunber of noles of aIkerne oxi de per nole of

surfactant. JALt hough pol yoxwet hyl sulf te is wdely used in
many prior gﬁ‘fsl f’ﬂﬂ?’b@’t@{éﬁ%@#\écgﬂpﬁshm <?ﬁftergency
and m | dnessndoheaipartic@m geferencet te elvggalﬂycaqiddcsmﬁpaagnt

goneral |y i gydeed ?%?Qfﬁéﬂ@%&bggfﬁéﬂe?%m”%ﬁﬁ n‘df’gi Fi nth

generally i n onship“to.t oportion n the

sur f act ant . £¥9BaheQctPR et a@ﬁ‘z&’ gh elJentzdet QGQ?HQYB
38(1963) - fddmdbebity it lexzellbat stability at lower temperatures.
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A liquid detergent composition such as, for example, a
liquid detergent composition for use in washing-up dirty
crockery and cutlery must have excellent detergency,
foamability, and stability at low temperatures.
Furthermore, such a liquid detergent composition must
exhibit "mildness" to the skin. In order to obtain such
propertiee, prior art liquid detergent compositions
comprise an anionic surfactant such as a polyoxyethylene
alkylether sulfate or an alkylbenzene sulfonate as a main
detergent and a sub-surfactant such as a tertiary amine
oxide or a higher fatty acid alkanol amide.

—’ . It is well known in the prior art that the "mildness" to ¢
skin of polyoxyethylene alkylether sulfate increases with
the number of moles of alkylene oxide per mole of
surfactant. Although polyoxyethylene alkylether sulfate is
widely used in many prior.art liquid detergent compositions
for its excellent detergency and mildness to skin, it
suffers from the significant disadvantage, however, that
its properties of detergency and foamability decrease in a
generally inverse relationship to the proportion of
alkylene oxide in the surfactant. Japanese Patent Gazettes



use of a tertiary am ne oxide surfactant in a |liquid detergent conposition
to reduce the stinulus to skin and:thereby to pernit the use of a :

pol yoxyet hyl ene al kyl et her sul fate surfactant as the nain detergent. The
effect of the addition of a tertiary amne oxide to a |iquid detergent
conposi tion as a sub-surfactant is gegngrally considered to be a result of

t he Behaviour of the tertiary amne oxide in solution. In aqueous sol ution,
a tectiary amieB.03Bda963) st 3264 andi BBLIIGRH) wi AA467 seaddnjdigslesacthein
accordance W tiad o€ hotéowidiy @ffiinki kiddsudfacthnt! ih Sa i8ilquignown that the
tertiary amn Xl hown on.t.he left -hand side _of the equLlibriymacts as
a non-ionic s&#&f&%ﬂ?cwsgtt%keo _ CF&?"";#W%HF ea'P#ght hand
si de of the edierebyi ton pexnit £hequsatobHm palyokyethytend mlkylethen, in the

presence of amATaeBl SuPkadahitddls tHEm&tn ddtlerf¥alP! € pol yoxyethyl ene
al kyl ether sulfate, the tertiary am ne oxi de nolfecul es associate with the

ani oni ¢ surfactant nol ecul es by el ectrostatic interactions. -3- [err]
[err] [err] Omshegeffietbeof il axidienon bef vie darttiargnamine ciideatbaat

Tepul 51 ons. beriaR o ApbAert PPk EEl 4L R eBBphe il 8° fer ooy

facilitating tgemeraldytconsidered to be a result of the behaviour of the
tertiary amine oxide in solution. In agueous solution, a
tertiary amine oxide exists in equilibrium with its
conjugate acid in accordance with the ¥ollowing

U equilibrium:-
‘R
|3 @ 3:; .
it W e

It is well known that the tertiary amine oxide shown on the
left hand side of the equilibrium acts as a non-ionic
surfactant, whilst its conjugate acid, shown on the right
‘hand side of the equilibrium, acts as a cationic "
surfactant. | -

/- : In solution, in ‘the presence of an anionic sﬁrfaci:ant_ such
as, for example, polyoxyethylene alkylether sulfate, the
tertiary amine oxide molecules associate with the anionic
surfactant molecules by electrostatic interactions. .



of mcelles. Furthernore, the critical mcelle concentration (ent) of the
det ergent conposition shows a concomttant decrease thereby permtting
foam ng at | ower concentrations of surfactant and thus increasing the
detergency of the conposition and the solubility of hydrophobic materials
therein. If the detergent conposition is nade nore acidic, the above

equi libriumis displaced towards the Conj ugate acid of the tertiary am ne:
oxi de, thereby pronoting ther ssoci ation of anionic surfactant nnlecules\1§
and tertiary am ne oxi de .nol €qul es and t hus enhanci ng t he-advant ageous

ef fects discussed above. Incredsi @ the acidity of the liquid detergent
conposi tion, however, also ig\ es bﬁe viscosity of the conposition ow ng
to the interactions between tdeyanionic surfactant and the tertiary am ne
oxide and thus reduces the stgfillity of the conposition at |ow
tenperatures. Furthernore, the det ergent conposition becones. nore

hydr ophobi ¢, the detergency th ¥respect to hydrophobic materials increases
-4- but the foamability. of the cqnp05|t|on decreases significantly. In
order to facilitate dlspen3|ng, s desirable 5 - that the viscosity
of aliquid detergaﬁﬂ-tﬁﬁfcﬁiﬂ ould be vithin the range of from 100 to
500 Centipoise. Furthernore, it is desirabl e that the appear ance of the

det ergent conposition should not alter significantly at |ow tenperatures

down to abaiiny) to thkeihterad®idny HetWéen tweni@xﬁehghffé&@&@s
molecules and the tertiary amine oxide molecules, the
electrostatic repulsions between anionic surfactant
molecules are decreased thereby facilitating the formation
of micelles. Furthermore, the critical micelle
concentration (cmc) of the detergent composition shows a
concomittant decrease thereby permitting foaming at lower
concentrations of surfactant and thus increasing the
detergency of the composition and the solubility of
hydrophobic materials therein.

If the detergent comp031tion is made more acidic, the above
equilibrium is displaced towards the conjugate acid of the
. tertiary amine oxide, thereby pmomoting the association of
anionic surfactant molecules and tertiary amine oxide
molecules and thus enhancing the-advantageous effects | ‘_)
discussed above '

Increa31ng the acidity of the liquid detergent composition,
however, also increases the viscosity of the compOSLtion
owing to the interactions between the anionic surfactant o
and the tertiary amine oxide and thus reduces the stability
of the composition at low temperatures. Furthermore, as

the detergent composition becomes more hydrophobic, the
detergency with respect to hydrophobic'materials increases
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et hanol, | ower al kyl benzene sul fonates such as p-toluene sul fonate, glycols’
such as et hyl ene glocol and propyl ene glycol, and urea are used. However,
the effect of these hydrotopes in a weakly acidic m xture 15 i's smal
and, thus, large amobunts of these agenys_are required. This is unecononi cal
and, at hlgh tenper atures, the hydrotopes can deconpose producing an
unpleasant odour. MUt kBenframability g the GomRogitian fecrrasetyents in

| i qeid detergent 2@ignificamelsyti ons. obvi ates the di sadvant ages of

i ncreased viscosity and decreased stability at |ow tenmperature, it has no
effect on the decrease in the foamability of the conposition. 25 The
present invention, Imhordenrtq ﬁani&atatepdnspehsmmg,lqU|ﬂsd®eaxn;hﬂe

conposi tion gwi ch ciggg i é;yltt ogegrfj SUIQ?Q%H: &!p&vj_ Hoghen such

a conposition has a mea H, a VI c03|ty and an
excel | ent stabil it Fhanld ‘é#ﬁi@ﬂ‘at"—&?e%‘an%@%@m 1008200 nvent ors have

found that the addicenefipeise. mimeeﬂwkepewxmifaeaﬁameoéna: Reyhydric

al cohol to a mixture of an az%qo i, C aﬁ f act egil ar e oxide and a

hi gher fatty al kan8PPEAFRRS 3:]’§d é\?&l ar

wei ght, produces aa?.ﬁer s:.gmrﬁmrtttl.ynabalzmmg:mpeuratabes dowt a0 apout

excellent stgpilit Y. ure , risingly, increase
| 1TLesBe, | ol WP LA CPofl0 aTcRbiaie SHERTAS! 10!V, | ed

foamability. - 5- Accor resent 1 nvention, erefore, there is
provi ded a transpaﬁéh@nq)lqulmtaékg n%%ﬁﬁ)@;ﬂltfpbﬁtes such as '

p-toluene sulfonate, glycols such as ethylene glocol
_ and propylene glycol, and urea are used. However, the
A\ ~ effect of these hydrotopes in a weakly acidic mixture
15 is small and, thus, large amounts of these agents are
required. This is uneconomical and, at high
temperatures, the hydrotopes can decompose producing
an unpleaeant-odour. Furthermore, although the
inclusion of such agents in liquid detergent
20 compositions obviates the disadvantages of increased
viscosity and decreased stability at low temperature,
it has no effect on the decrease in the foamability of
~ the ‘composition. ' -

25 The present invention, therefore, seeks to provide a -
liquid detergent composition which does not exhibit a.
decrease in foamability even when such a composition
has a weakly acidic pH, and has a suitable viscosity
and an excellent stability at low temperatures. The

30 . present inventors have found that the addition of a -
polypropylene oxide adduct of a polyhydric alcohol to
a mixture of an anionic surfactant, a tertiary amine

. oxide and a higher fatty alkanol amide, said adduct
having a specified molecular weight, produces a

35 composition having a suitable viscosity, excellent
stability at low temperatures and, rather
surprisingly, increased foamability..



conprising:- 5 (a) - 5% to 25% (W w of at |east one anionic
surfactant sel ected from pol yoxyet hyl ene al kyl et her sul phates, al kyl benzene
sul fonates, a-olefin sulfonates and al kane sul fonates; 10 (b) lto
10% (w'w) of a tertiary am ne oxideghaving a straight or branched chain

al kyl group or an al ken I Qu : 1 to 15%(w/w) of at | east one

hi gher fatty 154¢€ 15 % aﬂ%%(qg&‘?ﬁl ipveRtiony, thergfore, there ./ w) of at
| east one pol yprizpypirentdedi aletraitipairent hqmidl‘ddfdx@ehltcﬁbﬁbobﬂﬂdm an s
average nol ecul g, °ﬂ*§? trom 300 to 4000; 20 wherein the nolar ratio of *
conponent (b) to C rrponeﬂf (a) [(b)/(a)] is in the range of fromO0.2 to
1.0, and the pH of the conposition is in the range of from4 O0to 6.5. 25 .
Accordingsto theayresesy. tHVesy | mw)aafoatcléﬁgqg{g@hﬁ jemay be.one or

nore surfactants sel ect ed from oxyet.h Iene al kyI er sulfate
al kyl benzene sul f onat eSUEERFed ‘ﬁ%ﬁ%ﬁ& sul fonate. In

aI Erfaf eLred eln?odl ment adkyléthex Mplhaltasenhl u Bulﬁﬁhdﬂ]éy;at hyl ene
|
ised because. of "".t s mf'ﬁﬁleééuieﬂq{ﬁ??‘%ﬁg %é@% %@ﬁﬂa{om .0

10 (b) 1 to 10% (w/w) of a tertiary- amine oxide having
' a straight or branched chain alkyl group or an
_-_alkenyl group,

_ (c) . 1to 15% (w/w) of at least one hJ.gher fatty ",
15 acid alkanolanu.de, -

_(d) _ 0.5 to 10§ .(w/w) qf' at 1éa'st one polypropylene
oxide adduct of a polyhydric alcohol having an
- average molecular weight from 300 to 4000;

20 R S _
wherein the molar ratio of component (b) to component
(a) [(b)/(a)} is in the range of from 0.2 to 1.0, and
the pH of the composit:.on is in the range of from 4.0
to 6.5.

25

According to the preéent- invention, anionic surfactant
(a) may be one or more surfactants selected from
polyoxyethylene alkylether sulfate, alkylbenzene
~ sulfonate, a-olefin sulfonate, and alkane
30 . sulfonate. In a preferred embodiment of the present -
invention, however, polyoxyethylene alkylether
sulfate, which is represented by the following formula
(1), is used because of its mildness to the hands and
- 35



f6- [err]
branched 5

from 0.5 and 7,
-an anmmoni um group or an al kanol

(r)y In fornula (I) [érr] represents a straight

or

chain al kyl group,” n has an average value in the range of
and Mrepresents an alkali nmetal, an alkaline earth netal,
substi® ut ed annnniun1group. Preferably

[err] conprises from9 to 15 carbon atons; if the nunber of 10 car bons

in B is less than 9, the ﬂﬁbgk%ﬁfgﬁ of the conp05|t|on may be '
insefficient, and if the n z n Ris<nore t4ran- 15 the
stability of the conposition at Iom1tenperature may be significantly

reduced. In a preferred enbodi ment of the present 15  invention, Rl
represents a straight or branch chain al kyl group having from 10 to 13
carbons. Further mogg, £bfmihe @457 RY ntdf aChE¥AEE VY BRakBhbd. N, N
(I') is less than 0.5, the stlnulus to the hand and skln may increase, = .
whil'st if n5i s norehaimralkyl jeodf, n hdletan aveergefvahee damene i may be

reduced. In a pref e& gd er%c&jgr’rlién%' Wéllﬁ gresentﬁl nvent;hog th% X) :.Iﬁ ;)Len

~is in the range of
det eagealkabhmearthrmetalhamniumrgmip @r aa in the

liquid 25

range of from5 t f
corrgonenft (a) is ?es’gﬁ?‘%n i'/:ugvel g%mg'%%ﬁuﬁde%ergency airi‘ldlon °
foamability may. becﬁﬂﬁi:‘.{]éésc'ﬁ% 9 tb id% o gg: eOifcaiao RBRBEr (52

exceeds 25@6by wei ght

omever t he stab| conp05|t|on nay

decreased. 1fn a pFareens ﬁho&?n%ﬁﬁs(ﬂmﬂﬂh pF §eﬂ?t?Fﬂﬁ99Y gt t
proportion of anionic surfactant n i he osition of t ent
GO Gn kg e oL SATHBPEpepifh LE the HuEBSER o

25

carbons in R, is more than 15 the stability of the

'compOSLtion_at low temperature may be significantly

reduced. 1In a preferred'embodiment of the present

~ invention, R, represents a straight or branch chain

alkyl group having from 10 to 13 carbons. Furthermore,
if the average number of ethylene oxide units, n, in _

(I) is less than 0 5, the stimulus to the hand and

 skin may increase, whilst if n is more than 7, the

detergency of the cemposition may be reduced. In a

- preferred embodiment of the present invention, the

value of n is in the range of from 2.0 to 5.5.

The proportion of cemponent (a) in the liquid _
detergent composition of the present invention is in
the range of from 5 to 25% by weight of composxtion.

_If the pmoportion of component (a) is less than 5% by

weight, both the detergenoy and foamability may be
insufficient. If the proportion of camponent (a)

'exeeeds 25% by weight, however, the stability of the

invention is in th
o/
15
20
U
30

'composition.may be decreased. 'In a preferreu
. embodiment of the present invention, the proportion'of

anionic surfactant in the composition of the present
invention is in the range of from 10 to 20% by weight.

30

be



-7- In a prefer
represent ed by

red -enbodi nent of the present invention, conponent (b

) i
the following formula (11):- _ R (I
[err] 4 10 wherein [err] represents a straight or branched chain alk

group or an alk
[err] each ind
contains less t
conposition nmay

enyl group having frgm.10 to 16 carbons, and [err] and

i8S 6kt SRnll b e R eBag, Fprocien” O

cbwpbnentntk) iifs meprpsentediby the £oliowing Lommodias,

t he

stability of thnggnp03|t|on at low tenperatures may be. S|gn|f|cantly

decreased. The
conpri ses from

if a progrtion.

t he detergency
reduced. 25. .
the liquid dete
synt hesi zed fro

unsaturated fatty acid having from 10 to 18 carbons and an al kanol am ne.

In a preferred
di et hanol am de

10

I"'i qbi d detergent conposition of the -present invention

s
1)
yl
If'R

o
>

1 to 10% by wei ght of the 20 tertiary am ne oxi de and,

of the conpositil

of tertiary anﬁgﬁ oxide falling outside this range is used,
may be inpaired or its.stability may be

The hi ghe_rRi at /-0 d al kanol am de us¢®@Ips conponent (c) in

rgent conp05|tidn of the present invention is prefera
ma nmixture of Myre than one kind of a saturated or

enbodi ment .of the present invention, palmoil fatty a
is used. ' '

- wherein R2 represents a straight or branched chain

alkyl group or an alkenyl group having from 10 to 16

" carbons, and R3 and R4 each independently represent a

'methyl group or an ethyl group; If R, contains less

15

20

than 10 carbons, the detergency of the liquid
composition may be low and, if R2 contains more than 16

carbons, the stability of the composition at low
temperatures may be significantly decreased. The
liquid detergent compOSition of the present invention
comprises from 1 to 10% by weight of the '
tertiary amine oxide and, if a proportion of tertiary
amine oxide falling outside this range is used the
detergency of the composition may be impaired or its

_ stability may be reduced.

25

The higher fatty acid alkanolamide used as.component

(e) in the liguid detergent composition of the present

30

invention is preferably synthesized from a mixture of
more than one kind of a saturated or unsaturated fatty
acid having from 10 to 18 carbons and an alkanolamine.
In a preferred embodiment of the present invention,
palm oil fatty acid diethanolamide is used.

bl y

cid

30
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-8- ‘A higher fatty-acid al kanol am de such as, for exanple, lauric acid

di et hanol am de, can be considered‘to ekxhibit the follow ng resonance
§tructure:- 0 [err] [err] Fromthe above resonance structure, it can be
seen that lauric acid diethanol am de exhibits a weak di pole which enabl es
it to formweak electrostatic associatjons with anionic surfactant

nmol ecul es. This interaction is weaker Than the interaction of an anionic
surf@ct ant wi 4 highert fakty sadide adkavelamidie suchbéd, hforiexamplde,i N a weakly

aci dirc conposillayic 88¥Yd "@etHaiedams | t%ng : [ f the
l'iquid det erg%nt . gggos*&oen. The%?gﬁté%‘* | gﬁyelrgiﬁ%ﬁ‘;t%gfgmg'}sﬁ‘gnol am de
- on a detergeht.bt?o%B PY1HS REFONANEPhEEEMC®SM ¢ surfactant and a tertiary

ami ne oxi de may be to hinder the formation of association conpl exes of the

ani oni ¢ surfactant . aad th ?ﬁ-f y..am ne oxigde th e&zéﬁwprovi ng the

stability of the conpositijorgcokpared to a Oéiﬁl) ch conprises only
1 id

an ani oni ¢ surfacgans a a tertiary, : N According to the present
i nvention, the plogdrti or\of - the hi g% rllr}gliy ag\d al kanol anide is in the

range of from1l to 15% by ¢eicghiog and preferably I%@f dgidnge of from2 to
8% by weight. If the proport4d o® of higher fatty aci dal&anol anide in the

conposition is less than 1%by weight, its effect may not be significant
b oS, S B8 utfe, YaRgBaBS AR G0 R i bl e
- lauric acid diethanolamide exhibits a weak dipole which
enables it to form weak electrostatic associations with
U anionic surfactant molecules. This interaction is weaker
- than the interaction of an anionic surfactant with a _
tertiary amine oxide as described herein and, in a weakly
acidic composition, may not reduce the low temperature
stability of the liquid detergent composition.

The effect of higher fatty acid alkanolamide on a detergent
composition comprising an anionic surfactant and a tertiary
amine oxide may be to ‘hinder the formation of association.
complexes of the anionic surfactant and the tertiary amine

- oxide thereby improving the stability of the composition
compared to a composition which comprises only an anionic
surfactant and a tertiary amine oxide.-

According 1.:0- the present invention, the proportion of the
‘higher fatty acid alkanolamide is in the range of from 1 to
15% by weight, and preferably in the range of from 2 to 8%
by weight. If the proportion of higher fatty acid

 alkanolamide in the composition is less than 1% by weight,
its effect may not be significant but, on the other hand,

~ if the proportion exceeds 15% by weight, the stability of
the composition may be impa:.red



-9- Conponent (d) of the conposition, according to the present 4nvention,
is at | east one pol ypropyl ene oxi de adduct of a pol yhydric al cohol. The
pol yhydri c al cohol may be sel ected from di hydric al cohols such as 5

et hyl ene gl ycol, pr opyl ene gl ycol ,- meapentyl glycol, etc, or from

pol yhydric al cohgl s, h yGerin ycerin...triget ol propane,

pentaerythritol §8P f%f g#“é?eeFPE‘?%H%ﬂr"F“fd Of{S FXA usg | Ir[: t he:

present inventi (preneateﬁ.hyéehimgi yidolatadgast one go}ammlenmmnt (d)swz

according to thea g ngfﬁ imcbngiudemg)rﬁ,]_ ge pol ypropyl ene
ri

oxi de adduct of V\hen cO dded t Kl

acidi c detergenta]é'tﬂ*‘ﬁisF‘PY ted, §roR M ggéﬁ? agmaawea Y

terti ar]%/ 45 agﬂujqeﬁél dﬂ:yéogptjmspymehb glyethrnéd;idm:yacgalyabkanol am de,

fhe arabi |1ty ofeHo Eofbali PP HRARYC $iEonbLF FRIEIN di¥eerd, [VI0RSC 1"

foamabi lity may pai&glycezﬂn/\cmwlm mmsepﬂnﬁaméﬁohm

nol ecul ar wei ghtg d%rb RS, po%*gf&g%é@?a& Bdf%édd hcﬂfs Forol,¥BY§hi ¢ al cohol
re

is in the range 0 rom30 era from500to 2000. If a
pol ypropyl ene 25he prepgat siayertign ﬁé‘ley RFhyieng R ng a nol ecul ar
vei ght oujgi de qf1yces ﬁ@eClé df; H&edrdiﬁg } ) fwﬁr‘ébéhtt he
decrease in the Vi sco | ty of u&w de]i:ﬁagent corﬁpom {i Q4 gnd t he

i ncrease in the d¥ENt on,
oxide adduct of polyhydric alcohol. _When component

- (d) is added to a wea]cly_acidic'-detérgent_-composition
. comprising an anionic active agent and a tertiary _ \,_j '
15 amine oxide together with a higher' fatty acid |
' alkanolamide, a significant decrease in the viscosity
of the composition, an increase in the stability of
the composition at low temperatures and an excellent
foamability may result. '
According to the present invention, the molecular -
weight of the polypropylene oxide adduct of a
polyhydric alcohol is in the range of from 300 - 4000
and, preferably, from 500 to 2000. If a polypropylene
25 oxide adduct of polyhydric alcohol having a molecular
weight outside of the specified range is used, it is _ e
found that the decrease in the viscosity of the liguid =
detergent. composition and the increase in the low
temperature stability thereof may be small. Further,
30 the detergent composition may not exhibit increased
' foamability. The proportion of component (d) in the
detergent composition of the present invention is. in
‘the range of from 0.5 to 10% by weight and,
 ‘preferably, from 2 to 5% by weight.
35 '



tenperature stability thereof may be small. Further, 30 - the detergent
conposition may not exhibit incredsed foamability. The proportion of
¢onponent (d) in the detergent conposition of the present invention is in
the range-of fromO0.5 to 10% by wei ght and, preferably, from2 to 5% by
wei ght. 35 - 10 - In the liquid dgtfﬁg_ent conposi tion of the present
i nvention, the anionic¢c surfactant (a) and the-tertiary amne oxide (b) may
fortea strong Jhitde higeid detergent; gempes ituiote ofr the prement.  Consequent |y,
the ratio of coren fmleah,(bﬁeth&idmogggfaé@afnﬂ Hat)hﬁnﬁ'&%_q:aﬂﬁ{' entd_
conposi tion I nfluence, the detergency of the conposition. cording to
the present F%‘éﬁ\el 8 H?h(ab)rrd'faé’r ff’ﬁ’giﬁ %Wrﬂﬁﬁ@ﬁt’“‘?%ﬁc‘%]@%onponent (a) is
in the range @ssbciatior as destribed abedes TonseqhentlyP, LHeor@tdo & the
mol ar ratio OfonpBREAEN ety ( | ess. than 0.2  a :
sufficient detergency. };} ;%%. Eeioggg?ng%) e@%ﬁhlgniéﬁujaii q.‘?rg&miosi tion.
Further, if tRETREPAFLPRINAY dmfiyenee the detexgency of thee stability of the
conposi ti on akomposieidel alAdcRTdiR ? £8 i Presentt M\rérﬁ?i&ledtﬁagmoi& an
acidic corrpo&%, ghe%%%yg the frée tertiary am né oxide-nol ecul es
not associ at eFWPhOart R} tQ coRpAnEnte {a)uis pkn Hhesgange ool ut i on
in the conjug#tremadi2 twrino tained; cpyefearalins Egoinh@. $tiong. 63 t @£t fKge hands
and skin. Acc LIg, N tjon. the f. t.he.conposition is
in the range g‘?&? ?olr:né%'%.qffo%ré.“@Eg%atp@]eéroagwpf’ﬂeﬁ{{e&)aﬂ@e1815sf?m4. 0to
6.0. If the Pr2efa s_uff:.cient detergency may not be obtained even in an :
) - acidic composition. Further, if the molar ratio of (b) to
U ~ (a) exceeds 1.0, the stability of the composition at low

temperatures may be significantly reduced _and, in an acidic

composition, the majority of the free tertiary amine oxide

molecules not associated with anionic surfactant molecules

may be present in solution in the conjugate acid form,

thereby increasing the stimulus to the hands and skin.

According to the present invention, the pH o'f_ the
composition is in the range of from 4..0 to 6.5 and
preferably in the range of from 4.0 to 6.0. If the pH of
the composition is less than 4.0, the low temperature
stability of the composition may be impaired and the
. ‘stimulus to the hands and skin may be increased. On the
-\ other hand, if' the pH of the comi:osition exceeds 6.5, the
' detergency of the composition may be insufficient . :

Furthermore, it has been found that the foamability of the
composition according to the present invention may be |
reduced by the presence of 'w;iat_er insoluble _s_ubstahc_es such -
as abrasives and the like. In view of this, such
substances should not be used with the composition of the
présent invention. " | |



the conposition is less than 4.0, the |low tenperature stability-of the
‘conposition may be inpaired and the stinulus-'to the hands and skin nay
i ncreased. On the other hand, if the pH of the conposition exceeds 6.5,
detergency of the conposition may Qe |n§uff|C| ent. Furthernore, it has
found that the foama I|t of the corrp05|t|on according to the present
i nvention may be %% é‘;’ targent. coppogatinn ofs Fhgppresemkt ances

as abrasives and .itxhezﬂtlibﬁ cam bﬁ Qiddis‘d hhp&opéﬂeimsldfshaaﬁﬁiaéb&&d not

a surfactant for composibionaas yreguivedsasd| hqmni MMtgsnchcbhqmm on as

required afd in HarFERmBhe OE“?? rjg?ngea

conposition is ndt i rrpal re%l%S%ﬂc@rc sgg:é?]nsi@%to non | on| c
“surfactants such SYEEASFEBLS A% | iRl udey pensicmic rﬁﬁﬁ?&t&ﬁtﬁl RYFh Amup of

from7 to 18 car yoxgét mraqgglogthégnh&vi %h XY g}_-@.ﬁg epits;

anphoteric surfac?l%§ i as’g‘é? Ibet alligne %%d an| og &ﬂl;rfact ants
- such- as a-sul pho off é’P & B 2%onoal kyl

phosphat es. Soneoaybahyhemsaﬂta;hamteniclsnﬁaamtsayuchrms| se 15

be
t he
been

such :

W I - | | d,
detorgent comooiog SPanRie {6 HFAIeAR ST dorerynlh & 1 opor ! on of

be'w:

ot her co entsal*?j_PF .‘L{l ol ﬁi@%%n L:o %% gas et hanol ,
| ower al kyT benzené onat-es such as p- euene su onate ~glycols such as .

et hyl ene gl ycol , apemiphopfatey agidie eeter st db@ca@ent s such as
glutamate and monoalkyl phosphates. '

Some'emhodiménts of the present invention may comprise

15 other components such as, for example, lower alcohols
such as ethanol, lower alkylbenzene sulfonates such as .
'p-toléuene*éulfonate, glycols such as ethylene glycol,
polypropylene glycol etc, hydrotope agents such as
urea; pH buffer solutions such as citric acid and

20 malic acid; organic or inorganic builders, agents to
prevent hand irritation, enzymes, protein derivatives,
coloring agents, perfumes, preservatives and the like.

The transparent liquid detergent composition of the

25 present invention may have excellent detergency, a
rich foamability and a suitable viscosity; further the
detergent composition of the present invention may
exhibit excellent stability at low temperatures. In
view of these advantageous properties, the liquid

30 detergent composition according to the present

" invention may be useful as a detergent in the kitchen

and especially as a detergent for table-wares.

The following is a description by way of example only
35 of carrying the invention into effect:

A



i , . L .
urea; pH buffer solutions such as citric acid and 20 mal i ¢ aci d;
organi c or inorganic builders, agénts to prevent hand irritation, enzynes,
protein derivatives, coloring agents, perfunmes, preservatives and the |ike.
The transparent |iquid detergent conposition of the 25 pr esent

i nvention may have excel |l ent detergenq&_ arich foamability and a suitable
viscosity; further the detergent conmpodifion of the present invention may
exHi-bit excellent stability. at | owBxampdesidures. fin#view of these

advant ageous properties, the liquid 30 detergent conposi tion according

to the presen inventi.on seful as a - dete nt .in the |tch n and
espeC| ally as }&e? rtd'gmh‘f%?‘g '“%.eé: R £OURR hf’cﬁq?so ption
by way of exam@ﬁepmﬂpquQSand thé danquangyuhﬁoamahﬁﬂmuyn wﬁSGDSiﬁgxm -

12 - Example a&%lﬂ i &?&E Qﬁ% Table 1
was prepared %ﬁ% t he etgeggnggﬁd# G?VISCOSI , EQ sﬂ% 1Tity at

| ow t enper at LiRVesEigatadonp e Repsurement, 0 thea HREPeFﬁéeﬁeagdﬂ@hent of the
properties ofdét @@ﬁ?bsiﬁmlﬁdd)&%nuﬁété&wfﬁﬂd_oﬁﬁ.im | ows: -
Det ergency: - 0.1% by weight of Sudan Il (red pignent) indicator was added

to an anount of beef tallow. 5g of this was then coated on to a porcelain
di sh (25cm i nDetexpdrery)s~ The di sh was then rubbed with a sponge saturated
with a mixture of detergent conposition and water. The detergency of the

conposition mas measured by the nunber of di shes which
0.1% by weight of Sudan II (red pigment) indicator was

added to an amount of beef tallow. 5g of this was then
&;) coated on to a porcelain dish (25cm in diameter). The dish
- was then rubbed with a sponge saturated with a mixture of
~ detergent composition and water. ‘The detergency of the .
composition was measured by the number of dishes which .
-.could be cleaned such that no beef tallow remained on each
dish.



coul d be cleaned such that no beef tallow remained on each dish.- - 13-
- Foamability:-- The foamability of the liquid-detergent conpositions was
determned as follows : 0.1% wei ght of butter was added to an aqueous

solution of a detergent solution containing 0.5% by wei ght of detergent
conposi tion. The neasurenment was carr.ied out by adding the detergent

sol ution containi ng the butter to. a‘d-l3a§s cylinder having a dianeter of .
Scm  stirrirEpdmabid ikyndt es, and then determ ning the height of foamin tf'mr~
cylinder. viscosity: - Each conposition was put into a viscosity beaker

held at a tenperature of [err] and determ ned by the use of a B type

vi scosity mefRe foamabilisysof the tlquidsdetergent aomposdkibons twvam exceeded
2,000 cp, rdetermined'as E6ETowdd 0.AW we B’Q'éftbhﬁ!er' Wé/st saaé‘déwre - The

cvaluat i on of Lkt hETBEISAE & aRebtul o hIBEOTEOEM L0 o, oor L od
[err]. Eval Jsy iweight of defbngm dompopition. The measurenenthme [err]
- slightl Y- ARaUE offe by adding the detBBghAL' &1 1Y &6hehiAlAd tne

butter to a glass cylinder having a diameter of 5cm,

'_st:.rrmg for 5 minutes, and then determining the height of

foam in the cylinder. -

Visco’sityz'- )
Each composition was put into a viscosity beaker held at a
temperature of 20°C and determined by the use of a B type
viscosity meter (rotor mo.3). If the viscosity of the
composition exceeded 2,000 cp, rotor no.4 was used (60
rpm) .
Stability at low temperature:-
The evaluation of the low temperature stability of the
compositions was carried out after preserving the examples
for 10 days in a thermostatic chamber at -5°C.
Evaluation - Content | v
L4 H no change
a : slightly opaque

X

separation or precipitation



" 14 - Exanple-2 The liquid detergent conpositions in Table 2 were prepared
and the detergency, foamability, viscosity, and stability at |ow

g enperature of each conposition was eval uated. Exanple 3 The |iquid
detergent conpositions in Table 3 were prepared, and the detergency,

foamability, viscosity and stability g& | ow t enperature of each conposition
was:eval uat ed. 15 - [err] [err] [&FrT [err] on ~ [err] O [err] n
C ~ferr] Uflerr] [err] [err].[err] [err] EEPPRN

Example 2

The liquid detergent compositions in Table 2 were prepared
and the detergency, foamability, viscosity, and stability
at low temperature of each composition was evaluated.

Example 3

The liquid detergent compositions in Table 3 were prepared,
\ and the detergency, foamability, viscosity and stability at
low temperature of each composition was evaluated.
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) [err] [err] - 18-

[err] 1 0 0 [err]
[err]

[err]
[err]

[err]
[err]
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15 (c) 1 to 15% by wei ght of at |east one higher—fatty acid

"al kanol am de; and (d) 0.5 to 10% ght of at | east

toxi de adduct of a pol yhydric al cohorV\ﬁgw ng an 20 i!iﬂl[“m“wmnl“mr
nol ecul ar weight of from 300 to 4000%@ n the nol ar ¢l OLOT ncosrponent

(b) to conponent (a) [(b)/(a)] is in the range of from0.2 to 1, and the pH

of 4 he corrp05|t|on |s |nthe range _of from40 25 - to 6.5. 2. A
t raQnspar ent I|qU| Pa&%‘%o diguid datengsnfeeompPsitdion 1, wherein

conmponent (a) is aompj:jzs)m@t-hyl ene al kyl ether sulfate represented by the 30
foll ow ng %rrrul a (1): 19 - | 111111 1111 11111 111 11
111 [err] erein [err] represents a straight or branched chain al kyl
group, n has an af@)age Yt @5 byhveighyobats least ¢ne)rarﬁ.ohu:o 7, and M

is an alkali. netal, an agmddﬁh%aggﬂeé@é&lﬁ Fg@ﬂ or an

al kanol substi tut ed anmo M&up i conposltl as al rred in daim?2
wherein R 10 conpris gu ga?,%ﬁfo(ﬁpq%ﬁ%ze’lﬁ su1fonatesri on as
clained in daiml1l, J aidrdlefinCbalfoRatideaid) atRane Aikfdakes a tertiary
am ne oxi diorepresented by the following fornula (2):- 15 (2) ?err] 20

e

Wherein R2 presents a straight or branched chain _
(b) 1 to 10% by weight of a tertiary amine oxide

having a straight or branched chain alkyl group _
or an alkenyl group;

K/ 15 (c) 1 to 15% by weight of at least one hJ.gher fatty
' . acid alkanolamide; and : :

(d) 0.5 to 10% weight of at least one polypropylene
: oxide adduct of a polyhydric alcohol having an
20 average molecular weight of from 300 to 4000;

wherein the molar ratio of component (b) to component

(a) [(b)/(a)] is in the range of from 0.2 to 1, and

the pH of the composition _J.s in the range of from 4.0
25  to 6.5. | ) |

. . 2. A transparent liquid detergent composition as
N claimed in Claim 1, wherein component (a) is a
- polyoxyethylene alkylether sulfate represented by the .
30 following formula (1):-



al kyl group or an al kenyl group having from 10 to 16 carbons, and[err] and |

[err] each independently represent_ thyI or ethyl Jﬁ
transparent |iquid detergent corrp05| t on as claimed i nﬁwﬂwmnmm “l aim
wherein the. polypropyl ene oxide adduct-of a polyhydric*alTotol "is*a *

.pol ypropyl ene oxi de adduq@ bneéﬁgb)ar@oﬁi ycol or gbycerl ne. 30 6. A
transparent liquid detergé-nt cgrrp SIRi substant lal.ly as described in —~~

Conmposition No. 1,2,3,4;5 or 6 of Exanplel Corrp05|t|onNo 12, 13, 14, 15, s

%6 or 17 of Exarrplﬁerein R, Tre nB%esels ' a stra:j.glzit’ g anc %1% Of Exanpl

alkyl group, n has an average value in tha range ci

5 from 0. 5 to 7, and M J.s an alkal.i. metal,
alkalme—earth metal ¢ an ammom.um group or an alkanol
substa.tuted amom.um group.

3. A composition as claimed in Claim 2 wherein R,
10 comprises from 9 to 15 carbon atoms.

4. A composition as claimed in Claim 1, Claim 2 or

claim 3 wherein component (b) is a tertiary amine V

oxide represented by the following formula (2):-
15
13 S
R, = N0 - (2)
Ry~ - @
. R4

20  Wherein R, represents a straight or branched chain

alkyl group or an alkenyl group having from 10 to 16
carbons, and R3 and R4 each independently’ represent

a methyl or ethyl group.

25 5. A transparent liquid detergent composition as
claimed in any preceding claim wherein the.
polypropylene oxide adduct of a polyhydric alcohol is
a polypropylene ,oxide. adduct of ethylene glycol or
glycerine.

30 _ ,

-6. A transparent liquid detergent composition
substantially as described in Composition

No. 1,2,3,4,5 or 6 of Example 1, Composition

No. 12,13,14,15, 16 or 17 of'Ex_ample 2, or Composition
No. 23,24,25,26,27 or 28 of Example 3.

e w wwe agl,



