211201A QJI D DETERGENT COMPGSI TI ON i) Field of the Invention: This

i nvent rel dtes to a novel l'i quid deter- gent conposition and has as its
obj ect e provision of - a liquid detergent conposition which is nmld to
the skin and s high in.foam ng-property. ii) Description of the. Prior
Art: In recent years,. there is highly required harm |essness agai nst
various detergents, and devel opments. of novel surfactants gh
in safety are denmanded with extensive studies being prosecu}tmgimﬂg@(ln4
the other hand, studies have been nmade froma different angle to obtain

hi ghly. . i nnocuous detergents,-in which among. surfactants which were
scarecely used because of their relatively poor detergency, there.are

pi cked up those. which are highly innocwods = These surfactants are used
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if combination with other types of surfactants to inprove their detergency
effect.. Anong a diversity of known surfactants, anion- ic surface active
agéﬁts of phosphoric esters such as |auryl phosphate, nyristyl phosphat

and the like are mld to the skin and excellent in feeling to the tou o]
that they are frequently used as a substrate for various detergent
conposi tions. However, the detergent conpositions using the esters ve

t he—ti sadvantage in that though satisfactory in detergency they are very
poor-in-foam ng property. SUMVARY OF ®1EI NVENTI ON W have nade the

I ntensive study to inprove properties. of -detergent conpositions which-
make- use of - ani oni c phosphate surface active agents which are highly

I nnocuous a“%ﬂ“”ﬁié&ﬁﬂéfytﬁé'En§8nt&B%=[ef“]-A5 are- are- - sult,it

has been found 't hat en phosphoric ester salts
' ' This invention relates to a novel liquid deter-

gent composition and has” as its. ocbject' the provision of- --
a liquid detergent composition which is mild to the skin

and is high in foaming- property.--'-.'-'.-f.

ii) Description of the. Prior Art:

-fﬁ reéent,y;afs,, . highly regal
lessness against various detergents, and. developments.of:-
novel surfactants. which are high in safety are demanded
with extensive studies being prosecuted thereon. On the
othe: hand, studies have been made from a different angle
~to obtain highly“innocuousfdetergents,-in which among.
surfactants which were scarecely used because of-their
relatively poor detergency, there.are picked up those.
which are highly immocuous . These surfactants are used .. :
in combination with other types of surfactants to improve
their detergency effect.

Among a diversity of known surfactants, anion-
ic surface active agents of phosphoric ésters'such as
lauryl phosphate, myristyl phosphate and the like are ..

mild to  the skin and excellent in feeling to the touch,

so that they are frequently used as a substrate for

various detergent compositions. However, the detergent

éﬁere'iSuhigth ;equireéiﬁazm_fi.-_
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" having-a specific type of ion pair are used in conbina- tion with -
al kanol arii ne sal ts-of higher fatty acids and al kyl ami ne oxi des, the p 4
dgtergency and foaming character istics are remarkably inproved. The -

ent invention is based on the above finding and provides a |iquid

gent conposition which conprises the follow ng three conponents:. (a)
arml kanol am ne salt of phosphoric gster represented by the general fornyla
(1) or (I1) [err] 4 in which [efr] and [err] are independently a
hydr ocarbon group having 8 - 18 carbon .atons, X represents [err] am ne -
~which has a hydroxyal kyl group having 2 or 3 carbon - atons , -and Y

e Bheo LN Ry, B SelBRR g )

that ‘though "satisfactory .in detergenéy;.tbey_arg very --.-

poor-in-foaming property.’

SUMMARY OF. THE 'mmnon-- o
ﬁe have made ﬁﬁé intensive-study to -improve
propgrties.éf’deﬁergent_ccmpositions'which-makebuse of- o
anionic phosphate surface“active agentséwhich‘ére highly-—"-"
immocuous and particulariy-mild-to the skint--As a re- ~=-
sult, it_has been found .that when phosphoric ester salts
having'a specific fype of ion pair are used in combina=-_...-
tion .with alkanolamine salts-of higher fatty aéids and
alkylamine oxides, the detergency and foaming character=- ._-
“istics.are remaikably_improved; |
The present invention .is based on the above .-
finding and provides a liquid detergént cbmpositibn which
comprises the following three components:. |
(a) an glkénolamine salt of phosphoric ester

represented by the general formula (I) or (II)

o
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dcid, -the al kanol am ne-having a hydroxal kyl group containing 2 or 3 carbon
atons; :-and (c) an al kylam ne oxide which has a hydrocar- bon group havi ng
-1Q~4 14 carbon -atons. DETAILED - DESCRI PTI ON OF THE | NVENTI ON AND .
PREFERRED EMBODI MENT The salts of phosphoric esters and al kanol - am nes of:
the ingredient (a) are those represented by. the general formula (1) or@
(I'1), anong which those of. - the fornula in.which [err] and [err] are

i ndependently an al kyl group having 104 14 carbon atoms, and X and Y

i ndependent |y represent an athanol anm de group and parti cuI arly
triethanolam ne are preferably used. The nost preferabl e-exanples incl ude
nmono- or di-lauryl phosphate triethanol am ne, npno- or di-nyristyl -
phosphate tri e‘-t-maafbf ,aR .t Bad %eamaqﬂam:utlymaobydeocarbon

al kanol am ne represent ed by the formila (1) and the phosphoric dieater _
al kanol ani ne r@pPeBehatingy8t e locarhon /Atomsy X Tepresents am-alkandl= .- -

amine -which has a hydroxyalkyl g’roup having 2 or.3 carbon--
atoms, "and ¥ represents an hydrogen -atom ‘ox- has the same.
meaning -as x, S |
| (b) an alkanblamife Salt of a higher fatty- .-
acid, -the alkanolamine -l‘iaving ‘s hydroxalkyl yroup containing.: >
2 or °3 “carbon . Atoms; -and ;*.--. -
(¢) an aikylamixie oxide which has a hy.drdc_:air-. -

bon group having 10~ 14 carbon atoms. -—-

DETAILED DESCRIPTION'O‘F‘THE INVENTION - -~

-1 r

The salts of phosphoric esters and a.lkanol- e

- amines cf the ingred:.ent (a) are those. represented by L.
_ the general fomula (I) or (II), among which those of .

the . formula | in which ‘Rl; Rz, arfd R3 are independently

an alkyl group having 10 - -'14 ce.rbpn' atoms, and X and

Y :Lndependently represent an ethanolamine @Wp _

and particularly trle‘chanolam.ne are preferably used.

The most preferable examples :.nclude mond- or di-lauryl
phosphate tr:.ethanolam:.ne, mono- or d:.-myr:.styl ‘

phosphate triethanolamine apd the like. The phos_i)horic

monoester alkanolamine represeh'ted by the formula

(I) and the phosphoric diester alkanolamine represented

by the formula .(II) may



be used singly or in conbination;Preferably, there is used a conbination-.
of the phosphoric nmonoest er -alkanolanlne (I') and the phosphoric -
est er-al kanolamne (I1) at a= ratio by weight of 100 : 0 - 50 :50, 'S
\pféaferably 100 :.0 - 70 : 30. Thiss-ingredient-(a) is conpounded in the. .
\U%fui d. detergent conposition-in an &mount of 5 - -60 wt% o
Mereinafter-referred to sinply as %, preferably 10 - 50% The higher fauty
acid . al kanol anm ne salts of the ingredient (b) naybe represented by the
general formula (I1l) [err] in which. [err] represents a hydrocarbon
group. having 9 -13 carbon atons and X has the-sane neani ng as defi ned
bef ore Bgehgeabkingilyt xrity ddMistnatiohe : Fprafegablyyhittiedd iis an
al kyl -group having 9-13 carbon atons and X is an et hanol am de group and
pref er afibgdt ai ‘eohdislatiicie.of THiee eolhivgbhoriet inpnoester tedlikdnvliareimeal ts Moy
be used singly or in conbination of two or nore and maybe used i'n an

-~ (I) &nd -the phosphoric diester-alkanolamine (II) &t a:z .

ratio by weight of 100.: 0.- 50 {50, preferably 100 .: 0. .
- 70 :'30;--ThiS“ingredieht-(a) is compounded in the ...= .
liquid'détergent=compositidn‘in an amount of 5~*60 wt%w;%
(hereinafter referred to simply as.%),"preferably'lg - 50%.°

Ihe’highé:;fsftyZacid:éIkaﬁblamineisslts-oﬁ =
thetingredieﬂtscbf' maybe represented by the general -zl
formula (II)': -

R, - COOX " . (IX) =

4
in which;R4 represents a:hydrocarboﬁ.g:oqp.haviﬁg'Q -'13 -~
carbon atoms'andzx has"the;same meaning as defined before.—: -

Preferable salts are those of the formnla in which R is. .-

—— - = . e e ——— ———— a

_an alkyl—group having 9-15 carbon atoms and X is an

- —— .. —— e

ethanolamine gTroOup and oreferably trlethanolamlne. These
higher fatty acid alkanolamine salts may be used singly
or in combination of two or more and maybe used in an
amount of 0.5 - 10%, prefersbly 2 - 5%, of the liquid
detergent composition. -

The.ingredientsl(s) and (b) may be compoundsd-—-
in the -composition as,a;ksnolamine'salts; or phosphoric-- -
esters (of the .acid tYpe)'and higher fatty acids, and
alkanolamine may be separately added to the system in

which the salt or salts are formed.



afount of 0.5 - 10% preferably 2 - 5% of the'liquid det er gent

conposition. The ingredients (a) and (b) may be conpounded - in S
théfconp05|t|on as al kanol anmi ne salts, or phosphoric - esters (of the acig
type) and higher fatty acids, and alkanolanine may be separately added x}
the systemin which the salt or salts arg forned. The al kyl am de oxi{desST
of the ingredient (c) can be represented® for exanple, by the general

forvula- (1V) [err] in which [err] represents a hydrocarbon group having
10- 14 carbon atons and. [err] and [err] independently represent nethyl or

et hyl
[err]
are

group.-- The preferable oxides of the formula are.those in which
is. an al kyl-group having 10 - 14 carbon atons and [err] and. [err]
i ndependent | y. net hyihegraddky lTamine-apxideasi 0§- the dogredidnt (fsz).can

singly or in conbination

be represented, for example, by the general formula (IV) :.".

—
w
'

Rg - N,—0 ~—- (wv) -

“in whichingifepEEsenﬁs?a:hydiéq;rbonagfoﬁp;havingvinfé-?T <
14 carbon:atomsji-and- R:G'.:z':uid. R'.;“ind_epenaenti,.jr:&e'ﬁr‘e.sent:sz:: =
methyl- or.- ethyl-gronp.::;;-; ' )
in which-Rs is an-alkyl-group hav;ng 10 - 14 carbon.atoms ... ...

~and R and. R7 .are _independently. methyl.group--.rhes e-zig

.'aikylam{ne'oxldeS"may be used'glngly or in combxnatzpn,*

' and maybensed in-an. amount’ of-0.5 - 10%, preferably i =~ - -~
8%, of the liquid detergent compositi?n.-

The liquid;detergént_compositionmof-the*invenh:"azw
tion can be preparéd hy.diésolving or.dispersing.the __ -
three ingredients in a solvent.such as water. In.the
practice of the. invention, part of the alkanolamine or -
hydrogen which is-an ion pair of the ingredients (a) and
(b) may beQ:eplach;by_an ion pair such as-aﬁ alkali - =
metal  salt in a range.not;impeding £he effect. of: thed -.=
invention. In this connection, however, better- results... ..

are obtained when the other ion pair is not used. -The

pH of the composition is conveniently in the range 6 -



-

. : ) ) ' ¢
and maybeused in an amount of 0.-5- 10%, preferably 1- 8% of -the liquid

detergent conposition. The |iquid detergent conposition ...of the invenigy
t ‘can be prepared by.dissolving or - -dispersing..the - three ingredients »
’ selvent such as water. |In the practice of the. invention, part of

t¥e al kanol ami ne or hydrogen which is an ion pair of the ingredients (a)
and (b) may be..replaced by an ion pair such as an alkali netal salt in a,

range not. inpeding the effect Qf-fhe invention. |In this connection,
however, better results are obtaifded when the other ion pair is not used.
-The pH of the conposition is conveniently in the range 6 - -7- 10.5,

Pr e anh 8 SorafeBap il SRS S YRS A8 Foruridf (]
i nventiofg QBY¥g3. Pe.adm xed. _ o o :
Aside.from the above ingredients, the liquid
.detergent;gomposition_of-the:iﬁVéntionrmay-be admixed .____:Z
with ordinarily;émployedfiggfedients'such as, .for example, . ..
othér tyégs of surfactaﬁgs, viscosity modifieré} inb;gan-__
ic or'érganic s#lt;:f;éttiﬂé'agentst.cheléting ag;nts,:.”;.

. preéé#vatives}"§§1ubiiity-aid§,;bactericides, colorants, .. -.
pigmentér_beagling.agegté, emnlsifiéfsf:édlyﬁgrigncom: S
pounds, .perfumes, antiphlogistics ana the like Wifhin

"ran§e5=ﬁqtfimped§ngl£he;effect-of"the-inventioﬁt-'-f,-

°  The JiQuid detergent comp&siiion of . the “inven-
tion as described. above -is mild thgthe-skin and excellent ._.-—=.
in foaming characteristic, -presenting very finé and afflu--
ent lathers.. - |
The preéént-invention.is described by way of-
examples, which should not be construed és_limiting the

invention.

ExampIe-i; s o
Liquid detergent compositions of the formula- .°.-
tions indicated in Table 1 were prepared and their.foam=----..

ing or lathering performance was determined.



with ordinarily-enpl oyed ingredients such as .for exanple,
of s rfactants viscosity nodifiers, inorgan- ic or organic saltg
agent s, cheJatlng agents preservatives.solubility aids, bacteric
co orants pi gment's, pearling agents, enulsifiers, polynerlc com
pounds,perfunes anti phl ogi stics and the like mnthln ranges not i npedi ng
the-effect of ‘the- inventio - The |iquid detergent conposition of.the

i nverf- tion as described above is mild to. the-skin and excellent in
foam.ng characteristic,-presenting very—ﬁgne and afflu- ent lathers. The
present invention is described by way of- exanpl es, which-should not be
construed as Iiniting t he - invention. . - Exanple -1 Liquid detergent
conpositions of She mula- . tions indicated in Table 1 were prepared

and their..foal# EwﬁﬁuPéﬁﬁér#ﬁ&ﬁ%ﬁforn&nce was det er ni.ned.
.Lathering Test:17. --.."

Each liquid.detergent composition -was tested by -

a hand-washing method in. which it_was dlrectly applled té .f

1ng was evaluated by the follow1ng crlterlon.;:;f:h
| 4 Very good:.;4;;:”$ _;._f' .
-3: Good ;;:i
.2= Moderate: _---=. ..
"1: Bad. —ouf

0: Verf baﬁ-;f R

Latﬁeriné'.Test;Z': S
A reversing -agitator (r ever51ng at intervals- l:_s
of 5 seconds) was‘provided_to"agitate a_test.solution.. ...
(100 ml of a 20% solution of each.liquid detergent com-.
position to which 1% of an aritificial sebum,:40°C) in a
glass cylinder (diameter 64.5 mm) at l,OOO.t 50 rpm'fer

30'seconds.; Thereafter, "a .volume of lathers .were measur-' -

ed. The'hardneSStof used water was -4°DH. -In the table, :. ~_:

‘the volume of .lathers .is-indicated by.ml.

(2) Results-: _::
The results are just as shown in Table 1l.-

From the results, it will be seen that the products of

-——

20 expert panels .on-their hands and. the deg:ee of lather___"-_-



was ft\ d by a hand- washing nmethod in which it was directly applied to 2
exper: nel s on their hands and. the degree of lather- ing was evaluated™ .-
by the following criterion. 4: Very good 3: Good 2: Moderate 1: Bad 0: ~
Very bad Lathering-Test 2- A reversing agitator (reversing at intervals of
5 secoonds) was provided to agitate atest solution (100 ml of a 20% -
solution of each.liquid detergent egg}. position to which 1% of an A
.aritificial sebum[err] in a glass tylinder (dianeter 64.5 nm at 1,000 5
rpmfor 30 seconds. Thereafter,-a volune of |lathers were neasur- - ed.

The hardqgss.of used ter _was [err] In the table,
the invention (sample Nos. 3 - §) comprising the ingredi-

.(1)1%§§§§ation Met hod - Lathering -Test:1 Each |iqui ddetergent conposition

ents (ay= (c¥ are much more.excellent -in’lathering pers=

- - - .
 aw

‘formance than the .others. .
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| athers is indicated by. nl.
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¢

* Laur yl di met hyl ami ne oxi de | 4 CarboxyV|nyI pol ymer

w->63ycer|ne : 8 Sor bi t ol '\)
:$\'»:; ' ' Bal ance The face-washing |otio#
r" ‘above formula- tion was mld to the skin and its |athering property

|. determined in the sanme manner as in Exanple 1 was found to be 3.6, »
showi ng fine, affluent |athering. Eg?nple 3 (Body Shanpoo) Monolauryl -
phosphat e tri et hanol am ne =38'(% Triethanol am ne laurate

1 Triethanol am ne nyristate © 2 Lauryl di net hyl am ne oxi de
2 Myristyl diethyl am ne oxi de 0.5 Cationized cellul ose
0.1 Propgken €1€|20Q?ace Washing Lotion) 10 Vater
Bal ance The body shanpoo of theé above fornulation was
Monolauryl phosphate triethanolamine 27 (%)
Triethanolamine laurate’ h 5
Lauryldimethylamine oxide 4
Carboxyvinyl polymer 0.2
Glycerine 8
‘Sorbitol 2
Water : :  Balance

The face~washing lotion of the above formula-
tion was mild to tHe skin and its lathering property 1
determined in the same manner as in Example 1 was fqund

to be 3.6, showing fine, affluent lathering.

Example 3 (Beody Shampoo)

Monolauryl phosphate triethanolamine 36 (%)

Triethanolamine laurate ' 1
Triethanolamine myristate ' ;2
Lauryldimethylamine oxide 2
Myristyldiethylaminé oxide 0.5
Cationized'celluloée | 0.1
Propylene glycol _ : _ 10
Water | Baiance

The body shampoo of the above formulation was



eval uat ed by 20 expert panels (sane as in Exanple 1) using towels, -
rewsgrrng tthat the lathering propertyl (accord- ing to the sane crizggggy

as 4 n _Exanple 1) was found to be 3.1 with affluent creany |athering 137
- CLAIMS, 1. A liquid detergent conposition characterized by -
conprising the follow ng three conponents:.(a) an al kanol am ne salt of

phosphoric 5 - ester represented by the general formula (1) or. (Il) O

[ertY in which [err] and [err] independently represent a

evaluated by 20 expert panels (same as in Example 1) using
towels, revealing that the lathering property 1 .(accord--
ing to the same criterion as in Example 15 was found to

be 3.1 with affluent creamy lathering. -



hydr ocarbon_group having 8 -—18 carbon atoms, x represents an al kanol amine,
f ’ihas a hydroxy- aIkyI group having 2 or 3 carbon atons, and Y 10 |
derit s an has the same neaning as X; (b) an r
b | am ne Hﬂﬂ W‘RIIEWH fatty acid, the al kanol am ne having a [err] '
or hydr oxy- Lgrmups and 15 (c) an al kyl am ne oxi de :
whi ch has a. hydrocarbon group having 10 - 14 carbon atons. -14- 2. )
A conposition according to Jdaim1l wherein J[err] and [err] in (a) are
i ndependently an al'kyl group having }G& -. 14 carbon atoms, and x and Y
| ndependent|y represent an ethanol amne 5 _ . group. 3. A
conposition according to Claim 2
CLAIMS:

1. A liquid detergent composition
characterized by comprising the following three
components: |

(a) an aslkanolamine salt of phosphoric

5 ester represented by the general formula (I) or
(I
0
i -
' Rl -0-P~-0X (1)
!
oY
\
P s . (ID)
/7 N\
R3 -0 10):4

in which'Rl; Ry, and Ry indéﬁendently represent a
hydrocarbon group having 8 - 18 carbon atoms,
X represents an alkanolamine wﬁich has a hydroxy-
alkyl group having 2 or 3 carbon atoms, and Y

10 representé an hydrogen atom or hés the same -
meaning as X; |

(b) an alkanolamine salt of a higher

fatty acid, the slkanolamine having a Cy or s-hmhmmy-
alkyl group; and

15 ' (¢c) an alkylamine oxide which has a

hydrocarbon group having 10 - 14 carbon atoms.




ra

wherein (a)
or nono: or
composi'ti on

formila (1)

0-50: 50. 5.
‘wherein the

coxposi tion.

wherein the

Is selected frommnono- or di- |auryl phosp ate ' anolanine

di nyristyl phosphate triethanol am ne, R
according to any preceding claim vvhia Hw ,l"mﬂlﬂmm ds of t
and (11) are used in conmbination in ght of uut’

A conposition.according to any precedlng f5 * cl ai
conponent (a) constitutes an anmount of 5 to 60% w of the

A conposition according to any preceding claim
conponent (b) is represented-by4the formula [err] (l111) 20

wherein [err] is a hydrocarbon group having 9 - 13 -15- carbon atons,
and X has the neaning given in Caiml. )

2. A composition according to Claim 1
wherein Rl’ R2 and R3 in (a) are independently
an alkyl group having 10 - 14 carbon atoms, and
X and Y independently represent an ethanolemine

5 group.

3. A composition according to Claim 2
wherein (a) is selected from modmo- or di- lauryl
phosphate triethanolamine, or mono- or dimyristyl

phosphate triethanolamine.

10 4, A composition according to any preceding
claim wherein the compounds of the formuls
(1) and (II) are used in combination in the

‘ratio by weight of 100: 0-50:50.

5. A composition according to any preceding
15 : claim wherein the component (a) constitutes an

amount of 5 to 60% wt of the composition.

6. A composition according to any
preceding claim whereib the cbmponent (b) is
represented by the formula R, - COOX (III)

20 wherein Ru is a hydroqa:bon group having 9 - 15



-

A conposition according to Claim6 wherein the conpound X in the- ..
ound of the 5 formula (111) is an ethanol am ne group. 8. N
osition according to either of Clains 6 or 7 wherein the conpound of *
for rrﬂwlmul““ﬂ lljgﬂl{ singly or in conbination with other higher fatty
aC|d al k 0 and Bs present in an anmount of 0.5 to 10 %
wt of the total conp05|t|on '

A~ conposi tion according to any ;x/
precedi ng cl ai mwherein the conponent(C) i's a conmpound of the fornmula [err]

15 wh ' d
and [err] a?ge:zéggén ent 8&&5 ﬁ?ﬁekrhago edﬂ%ﬁé“ﬁ?*@@ osit on. [errJ

or ethyl. conposi tion
according to O aiyg Y1ainm 1,

7 A composition accordins to Claim 6
wherein the compound X in the compound of the

5 formula (III) is an ethanolamine group.

8. A cbmposition éccordins to either of
Claims & 6ri7 wherein the compound of the
formula (I;I) is used singly or in combination
with other higher'fatty acid alkanolamine salts
10 and is present in an ambunt of 0.5 to 10 % wt

of the total cdmposition.

9. A compbéition according to any
preceding_claim'wherein the component(C)

is a compound of the formula

R5 _
)
Bz, - §=-» o @@
_ ! A
5 ~
15 wherein RB-represents a clO to Cyhy hydrocarbon

group and RS and R7 are independently methyl
or ethyl. -

10. A composition according to Claim 9



6 - wherein [err] is a [err] to [err] al kyl group, and [err] and
[e&LJ are each a nethyl group. 11. A conpositlon according to either
of{ clainms 9 or 10 wherein the conponents ( are used S|n
conbl nation in an anmount of 0.5 to 10 wt%of the mmlﬂ j%ﬂ[ﬁlm @
| i qui d- detergent conposition as clainmed in claim ly a
her ei nbefore set forth wth reference to and as |I1ustrat in the 10
f orefoi ng exanpl es.
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whgrein R5 is a C10 to C14 alkyl group, and
R6 and R7 are each § methyl group.

11. A composition according to either of
 claims 9 or 10 wherein the components (C)
5 are used singly or in combination in an amount

of 0.5 to 10 wt% of the composition.

12, A liquid detergent compositiono,:(:luuke&u;
Claw |,

‘Lsubstantlally as hereinbefore set forth with
reference to and as illustrated in the

10 foregoing examples.




