2197338 LI Q UD det er gent COVPOSI'TI ON' Thi s i nventi on relates to a liquid

det ergent possessing an excel |l ent detergency and abundant foam ng ability.
The detergent is particularly.suitable for use in washing dishes 5 and

ot her tabl ewares. Detergency and foamng ability are the nost basic
properties which a household detergent conposition is supposgglugzﬁyﬁﬁgss.
It is commonly accepted that there are no special ‘relations

foanming ability and 10 detergency. Fhusl a detergent possessing an
excel-l ent detergency is not necessarily one possessing a good foam ng"
ability. Mst consuners, however, very frequently relate detergency with
foam ng ability, gag-tendztezGavor cavimgietangent that produces abundant
foam For this reason, a detergent possessing both excellent detergency and
foam ng ability is favored as a commodity. Conventional detergent
conpositions conprise an. anionic surface active agent as a mjor detergent
conponent, 20 primarily for affording foamng ability, and a nitrogen-

This invention relates to a liquid detergent possessing
an excellent detergency and abundant foaming ability. The
detergent is particularly suitable for use'in.washing dishes

5 and other tablewares. ' efn

Detergency and foaming abiiity are'the most basic’
properties which a househoid detergent composition is
supposed to possess. It‘is commonly accepted that there are
no special relations betwéen the foaming ability and

10 detergency. Thus, a detergent possessing an excellent
detergency is not necessarily ‘one possessing a good
foaming ability. |

> Most consumers, however, very frequéntly relate ¢
detergency with foaming ability, and tend to favor a

15 detergént that pfoduces abundant fqam. “For this reason, a
detergent possessing both excellené detergency and foaming
ability is'fa§ored as a cbmmodity.

Conventional detergent compésitions comprise an anionic
surface active agent as a major detergent component,

20 primarily for affording foaming ability, and a nitrogen-
containing amphbteric or ndn—ionic surface active agent such

as tert-amine oxides, higher fatty acid alkanol amides and



o~

éontainihg anphoteric or non-ionic surface active agent such as tert-am ne
oxi des, higher fatty acid al kanol ami des and -2- al kyl betains, for
Nnparting detergency or supplenmenting the foam ng ability when they
are used to wash out oily stains. Al thougl 2Zcomventional detergents using
an anionic 5 surface active agent and a. nitrogen-containing anphoteric or
non-ionic surface active agent in conbination exhibit detergency and

foam ng abilityleflabeeaiasp Eeveimphraikgl atiV@ét’ehb@ﬂgﬁ%ﬁ%ﬁ%@iéﬁ@n@ing
nore .than 1% at a | ower concentration, i.e. at less than 1% their
detBf gency fortke Dekpisicaehd lisswefiet ey ant meredYerviba sthaidsionce
renmoved, tend to attach again to the objectbeing-washed. In recent years,
consuners havesbatwse inclined to use detergents at a | ower concentration
in order to prevent their hands fromgetting roughened. A | ower '
concentration 15 i s®aF8eufavor abFfenveohionaledehentealrsporhrsotnvinaonic
5 surface active agent and a. nitrogen—cbntaining amphotseric
or non-ionic surface active agent in combination exhibit
detergency and foaming ability of a certain level at a
rélatively high concentration of more than 1%; at a.lower
concentration, i.e. at less than 1%; their detergency for
U 10 0ily stains is deficient, and moreover the stains once
removed, tend to attach again to the objectbeing washed.

In recent years, consumers have become inclined to use
detergents at a lower concentration in order to prevent
their hands from getting roughened. A lower concentration

15 is aiso favorable from the economical point of view.

There has been therefore a strong desire for the

development of a liquid detergent exhibiting an excellent

detergency and foaming ability at a low concentration.

The inventors have made extensive studies to resolve
. 20 these problems in conventional detergents, and as a result,
it was found that a liquid detergeht composition exhibiting
an excellent detergency and foaming ability at a low
concentration, e.g. at less than 1%, could be obtained by
adding a specific polyoxyalkylene addition type non-ionic
25 surface active agent to a detergent composition containing

an anionic surface active agent and a nitrogen-containing

L



There has been therefore a strong de5|re for the devel opnent of a liquid
detergent exhibiting an excellent detergency and foanming ability at a | ow
concentration. The inventors have nade extensive studies to resolve 20

t hese problens in conventional detergents, and as a result, it was found
tHat a liquid detergent composition exhibiting an excellent detergency and
foaming ability at a |ow concentrati o, €.9g. at less than 1% could be

obt ai ned by addi ng a specific pol yoxyal kyl ene addition type non-ionic 25
surface active agamphédrericietor gamon-tonposidurfaceonaeitiveg agentii onirc o7

surface active agent and a nitrogen-containing -3- anphoteric or =
non-i oni ¢ surfacecombination.agduch aj iinding has ded tSutheacdmpletipmas | ed
to the conpletion of this invention. 5 Accordingly, an object of this

invention is to peEvthis snventi®ndet er gent conposi tion conprising: (A)
from10 to 40% by wei ght of a synthesized anionic

5 Accordingly, an object of this invention is to provide

a liquid detergent.composition comprisiﬁgz

(2) from 10 to 40% by welght of a synthesized anionic
surface actlve agent,

10
iBSI from 1 to 10% by weight of a nittogeh-containing

amphoteric or non-ionic surface active agent, and

(C) from 0.5 “to 10% by weight of a nitrogeh-free
15 polyoxyalkylene addition-type non-ionic surface active
agent havxng from 50 to 300 oxyalkylene groups per

molecule,

wherein said component (C) comprises at least one v/

- 20 -~ compound selected from the following:~

(i) a polyoxyalkylene alkyl- or alkenyl ether, or
polyoxyalkylene fatty acid ester represented by the
.-following formula (VI):-
25 |
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Y i '
surface active agent, 10 (B) from1l to 10% by wei ght of-a

m t rogen- cont ai ni ng anphoteric or non-ionic surface active agent, and (C
fwom 0.5 to 10% by weight of a nitrogen-free 15 pol yoxyal kyl ene
addi t3i on type non-ionic surface active agent having from50 to 300
oxyal kyl ene groups per nol ecul e; whereip said conponent (C) conprises

| east one 20 conpound sel ected Tr et the follow ng:- (i) a

pol yoxyal kyl ene al kyl - or al kgny re Or polyoxyal kyl e fatty acid
ester represented by the follomﬁﬁgb?gééi;%a(\n):- 25 -3a€6%kwr]
(VPT’in which [err] represents an al kyl-, al kenyl- or acyl 5 group
having from 10 to 24 carbons, [err] represents an

in which R7 represents an alkyl-, alkenyl- or acyl
5 group having from 10 to 24 carbons, Rg represents an

alkyl, alkenyl- or acyl group having from 10 to 24
carbons or a hydrogen atom, A represents an etﬁylene
or propylene group, and d is a value of from 50 - 135
W or 137-300;
10 :
(ii) a polyoxyalkylene glycerol alkyl- or alkenyl-

ether;

(iii) a polyoxyalkylene glycerol fatty acid ester;

15 |
(iv).a pélyoxyalkylene sorbitan alkyl- or alkenyl
ether, or a éolyoxyalkylene sorbitan fatty acid ester

represented by the following formula (IX):

w2



, al kyl, al kenyl- or acyl group haV|ng from 10 to 24 carhons or a hydrogen
atom A represents an ethylene or propylene group, and d is a value of from
50 - 135 or 137-300; 10 (ii) a polyoxyal kyl ene glycerol alkyl- or v
alkenyl ether; (iii) a polyoxyal kyl ene glycerol fatty acid ester; 15 (iv)

a polyoxyalkylene sorbitan al kyl - ar kenyl ether, or a polyoxyal kyl ene
sorbitan fatty acid ester represented?’by the followng formula (1IX): -

3b- [err] 5 o -CH-L2HLb FEO ch each of [err] and [err]
i ndependently 10 Ris -#epr‘b ents,an a ymlﬁal kenyl - or acyl group

having from 10 to 24 carbon1aton1 or a hydrogen atom >

cn-cn-cxz-o- (20) | oR20 (IX)

o-(m)qkn |

in which each of R,gq, R;9¢ Ry and R,, independently ,\) :
10 represents an alkyl-, alkenyl- or acyl group having
from 10 to 24 carbon atoms or a hydrogen atom,

provided that at least one of R,q, Rigs Rio and R,, is

an alkyl, alkenyl or acyl group, A represents an
ethylene or propylene group, and each of n, o, p

15 and q independently represents a value of from 0 to
100, provided that the sum of n, o, p, and q is from
50 to 300.

(v) a polyoxyalkylene sorbitol alkyl- or alkenyl
20 ether;

(vi) a polyoxyalkylene sorbitoi fatty acid ester; or



3 . .
provi ded that at |east_one of [err] and [err] is an alkyl, alkenyl or acyl
group, A represents an ethylene or propylene group, and each of n, o,

® 15 " and g independently represents a value of from 0 to 100,
provided that the sumof n, o, p, and g is from50 to 300. (v) a
pol yoxyal kyl ene sorbitol alkyl- or aIkenyI 20 ether; (vi) a
pol yoxyal kyl ene sorbitol fatty acid eStee; - 3c - (vil) a

pol yoxyal kyl ene st or oi | ol yoxyal kyl ene hydr genated
caster oi | DETA LEDTESCR PR Ov BRLYRIES ﬁﬁ)ﬁyﬁﬂ%\l EBB oil

REFE
thi s i nvention | nol RRYSOryRIFERR, Pé@%o%%e*%?%ﬁﬁ S “ether X
sul f at es, al kyl benzenesul f onat es, pol yoxyet hyl ene al kyl - or
al kenyl ether acet at es,

DETAILED DESCRIPTION OF THE INVENTION AND

5 PREFERRED EMBODIMENTS

The component (A) to be used in the composition of
this invention includes polyoxyethylene alkyl- or
alkenyl ether sulfates, alkylbenzenesul fonates,
N\ 10 polyoxyethylene aikyl- or alkenyl ether acetates,
a-olefin, sulfonates, alkane sulfonates, salts of
a-sulfofatty acid esters, and the 1like. Among
these compounds, polyoxyethylene alkyl- or alkenyl
sulfates are preferable in view. of mildness to the
15 skin and alkylbenzenesulfonates are preferable in vieﬁ
~of detergency and cost. More specific examples of
these preferable synthesized anioniq surface active

agents may be illustrated as follows.

20 Polyoxyethylene alkyl- or alkenyl ether 'sulfates may
be thé_compounds represented by the following formula
(I)s

R,-0-(CH,CH,0) SO, (1)

25

L4



a-ol efin, sulfonates, alkane sulfonates, salts of [err]l-sulfofatty acid
esters, and the Iike. Anong t hese conpounds, pol yoxyethyl ene al kyl- or
al kenyl sulfates are preferable in view of mldness to the 15 skin ./
and al kyl benzenesul fonates are preferable in view of detergency and cost..
More specific exanples of these prefdrabte synthesized anionic surface

active agents may be illustrated as follows. 20 Pol yoxyet hyl ene al kyl -
or al kenyl ether sulfates my be the conpounds represented by the
following formula (I): [err] - (1) 25 in which [err] represents @

al kyl - or al kenyl group having from 10 to 24 carbon atons, a is a value or
from1 to 5ip Nhiehr 8jemesraseaticalin REAL- SMEANENGr soeu Keewdl ne
group. 5 Al kyl benzenesul f onat es may be the conpounds_ represented

from 10 to 24 carbon atoms, &2 15 a2 valze of from =z 3, M
represents an‘'alkali me a", ammonium ©r an z2lXaznolzmine
group.

5 Alkylbenzenesulfonates may be the compounds repfesented

by the following formula(II):

QS%M | (I1) |

Rj

10 in which R, represents an alkyl gfoup hairing from 8 to 20
carbon atoms and M has the same meaning as defined above.
Polyoxyethylene'alkyl- or alkehYl ether acetates may be

the compounds represented by the following formula (III):
R1-07(CH2C820)aCH2COOM | (III)

15in which Ry, 2 and M each has the same meaning as defined
above.

Salts of a-olefin sulfonic acid and alkane sulfonic -\
acid niay be those compounds having from 10 to 24 carbon
atoms,'aﬁd salts of a-sulfofatty acid esters may be those

20 compounds which are de;ived from fatty acids having ffom 10
to 24 carbon atoms.

Although there is no specific limitation to the
Component (B), the nitrogen-containing non-ionic or
amphoteric surface active agent,S0 long as the same has a

25g900d solubility with the above component (A) to be employed,

preferable compounds are mono long chained alkyl- or alkenyl



® . .
by the following fornmula(ll): [err] 10 in which R2 represents an al kyl
roup having from8 to 20 carbon atons and M has the sane neaning as
gefined above. Pol yoxyethyl ene al kyl - or al kenyl ether acetates may be the
conmpounds represented by the following formula (I11): [err] 15 in which
[err] a and M each has the sane neani ng ? defined above. Salts of
[err]-olefin sulfonic acid and al kane suFfonic acid may be those conpounds
having from1l O to 24 carbon atons, and salts of a-sulfofatty acid esters
be those 20conmpounds which are derived fromfatty acids having from 10
to 4 car bon atBﬁB aﬂ#PﬁoBﬁHQFﬁergrl§1ﬁ83§peékFYcaF% i 2bErRAL t 37ERES oF
Conponent (B), e ni trogen-contai ni ng _non-ioni ¢ or hoteri c surface
active agent, Sff 8haﬁas gh8°saﬁé“ﬁa§ gH?§=8bod SSTGbﬁEP?ycﬁrtﬁ°Fhé +3Bovec*r
conponent (A) 19 be enployed Qreferable conpoung§_are mong | ong chained._
aIkyI- or al ke ﬁyf ayL CeIlt- hiifie oX ay o0&, ICIr eXallpig, TIOAE LComzZolnls

prese el by the

Fh

cllicwing formula {(IVj:

4

i
N +0 ' (IV)

Ry -

Rg

in which R3 represents an alkyl- or alkenyl group having

from 10 to 18 carbon atoms, and Ry and Rg independently
represent an alkyl groups having 1 or 2 carbon atoms,

Higher fatty acid alkanql amides or ethylene oxide

10 adducts thereof may be ﬁhe compounds represented by the

following formula (V):
///(CHZCHZO)bH
\\\. - (V)

RgCON

(CH,CH,0) H

~ i in which Rg represeﬁts an alkyi- or alkenyl-group h;ving

from 10-to 18 caﬂrbon étorﬁs, b is a value of from 1 to 2 and

15c is a value of ffom 0 to 3.

The following compouhds (1) ﬁhfough (5) é;e given as

examples of nitrogen-free poiyoxyalkylene additioﬁ
type non-ionic surface active agents having from 50 to 300
okyalkyiene grbups per.molebule;i.e, the cbmponent

20 (C): |



-5- tert-am ne oxides, or higher fatty acid al kanol am des or ethylene
oxi de adducts thereof. Mo |ong chained al kyl- or alkenyl tert-am ne
oxi des may be, for exanple, tne conpounds represented by the follow ng
formula (I'V): 5 [err] in which R3 represents an al kyl - or al kenyl group
having from 10 to 18 carbon atons, and R and [err] independently represent
an al kyl groups having 1 or 2 carbon atons, Hi gher fatty acid al kanol

am des or ethyleqq)o§ ﬁ§°¥%3¥¥¥¥gfﬁfgﬁﬁfiﬁ SFya feh E_EQ 9%”%?5 - .

represented by the f [err] [err] in I ch >

r epr esent s %1%%;11@1@&&6@&9raepdhéytags repte8Entdd by Lhecarbon
atons, b is a value of from1l to 3 and 15c is a value of fromO to 3. The

follomnng cgmmyau&héliofhﬁgughv¢5) are given as exanples of nitrogen-free
pol yoxyal kyl ene addi tion _

R,-0-(A0) gRg (VI)

in which R, represents an alkyl-, alkenyl- or acyl group
5 having from 10 to 24 carbon atoms, Rg represents an alkyl-,
alkenyl- or acyl group having from_10 to 24 carbon atoms or
a.hydrogen atom, A represents an ethylene or propylene
group, and d is a value of frdm_50.t6f300. ' \)
(2) polyoxyalkylene glycerol alle- or alkenyl ethers
1C)end'polyoxyalk91ene glyceroi fatry acid estersirepresented

by the following formula (VII):

CH,0(AO)Rg
‘ CgO(AO)fR10 (VII)
JHZO(AO)gR,1'
in which Rgs, Ryg and Rq4, each independently represents an
alkyl-, alkenyl- or acyl group having from 10 to 24 carbon ;;/
15 atoms or a hydrogen atom, provided that at least one of Rg,
Rip and Ryq is an alkyl-, alkenyl- or acyl group, A |
represents an ethylene or propylene group, and e, £ and g
'indeﬁendently represent values of from 0 to 100, provided
that the sum of e plﬁe.f plus d is from 56 to 300.
20 (3) polyoxyalkylene sorb1t01 alkyl- or alkenyl ethers,
polyoxyalkylene sorb1tol fatty acid esters represented by

the following formula (VIII):



type non-ionic surface active agents having from50 to 300 oxyal kyl ene
groups per nolecule i.e. the conponent 20 (O): (1) pol yoxyal kyl ene

@l kyl - or al kenyl ethers and pol yoxyal kyl ene fatty acid esters represented
by the followng formula (VI): [err] ‘ (M) in which R7
represents an al kyl-, al kenyl- or acyV group 5 having from 10 to 24 carbon
atons, R8 represents an al kyl-, al kenyl- or acyl group having from 10 to 24
carbon atons or a hydrogen atom A represents -an ethylene or propyl ene
grQup, and d is a value of from50 to 300. (2) polyoxyal kyl ene gl ycerol
al kyl - or alkenyl ethers 10 and pol yoxyal kyl ene glycerol fatty acid esters
represented by the foll oyﬁmgufb?r-wuﬂ;?aﬂ.ﬁw [): CH20(AO eR9 [err]

(VI) [err] . ! '

mmT_~ R Vol
—nasu=lauvijz P-‘l
\

CH-0-{A0).R ovIIn
éH-O—(AO)kR15
5 C:H-O-(AO) 1R16
CH,-0-(AO) 4Rq7
in which R4y, through Ry, each independently represents an
U alkyl-, alkenyl- or acyl group having from 10 to 24 carbon
_atoms_or a hydrogen atom, provided that at least or of Ry
10 through Rq7 is an alkyl-, alkenyl- or acyl group, A
represents an ethylene or propylene group, and h, i, j, k, 1
and m independently represent values of from 0 to 100,
provided that the sum of h through m is from 50 to 300.
| (4) polyoxyalkylene sorbitan alkyl- or alkenyl ethers

15 and polyoxyalkylene sorbitan fatty acid esters represented

- by the following formula (IX):

W, : R1SO(AO)n-?H;——CH-O-(AO)0R19" |
CH, CH-CH-CH,-O-(AO).R ' C(IX)
2 _ 2 pR20 .
N/ |

0O 0-(A0) R '
20 q-20

._in which R,g through R, each independently represents an
.alkyl-, alkenyl- or acyl group_having from 10 to 24 carbon
atoms or a hydrogen atom, provided that at least ore o;f Rqg
througth21 is aﬁ alkyl—, alkenyl— or agyl gréup, A

25 represents an ethylene or propylene group, and n, o, p and q

L2

independently represent values of from 0 to 100, provided



in which [err] and [err] each independently represents an al kyl -, al kenyl -
or acyl group having from 10 to 24 carbon 15 atons or a hydrogen atom

provi ded that at |east one of [err], RLO and R11 is an al kyl-, al kenyl- or
acyl group, A represents an ethylere d?_pwopylene group, and e, f and g

i ndependently represent values of fromO to 100, provided that the sumof e
plus f plus d is from50 to 300. 20 (3) pol yoxyal kyl ene sor bi t ol

al kyl - or al kbayl thehens qfvln,oxyalpkybade gsdisbifrdmf 80t Yoagiod.est er s |
represented by the following fornmula (VII1): [err] [err] CH0-(AOkR1575
[err] [err] in whiZh RaQlybtxpaikyRenecsgalstiordeddxiand ypo Lpsegebkglane '

al kyl -, al kenyl- or acyl group having from 10 to 24 carbon atons or a-
hydr ogen at ohydpegenated: rastor pdadst oor hefirRderivatives with an
average value of the added oxyalkylénes of from 50 to 300
5 moles. |
The polyoxyalkylene type non-ionic éurface active agents
as illustrated above are charécterized in that they have
long chained oxyalkylene groups. A suitable number of moles
of the alkylene oxide to be added, however, is in a range of
10 from 50 to 300, preferably 70 to 200. The compound will \J
exhibit a decreased detergency at a low concentration and
tend to impair the foaming of the detergentIWhen the
number of moles of the added alkylene oxide ig less than 50.
On the other hand, when the number of moles of alkylene oxide
15 48 more than 300 the compound becomes unacceptably viscous,
The liquid detergent composition SCCording to this
invention is formulated with 10 to 40% by weight of the
component (A), 1 to 10% by weight of the component (B) and
0.5 to 10% by weight of the component (C)f . U
20 Beside these essential components, the ligquid detergent
composition of this invention méy be added with, as an
optional ingredient, a conventional low'temperature
stabilizer. Such a low temperature'stabilizer"may include
lower alcohols such as ethanol_ahd isopropénol; glycols such
25 ag ethylene glycol, polyethylene glyc§1) pro§ylene giycol
and polypropylene giycol} lowef alkylbenznesulfonic acids
containing an alkyl group or groups of from 1 to 6 carbon

| aﬁoms such as benzenesulfonic acid; p-tbluenesulfénic acid

i



10 through R17 is an al kyl-, al kenyl- or acyl group, A represents an
ethylene or propylene group, and h, i, j, k, 1 and mindependently
¥epresent values of fromO to 100, provided that the sumof h through mis
from50 to 300. (4) polyoxyal kyl ene sorbitan al kyl- or al kenyl ethers 15
and pol yoxyal kyl ene sorbitan fatty acid egters represented by the foll ow ng
formula (1X): [err] 20 in which R18 through™R21 each independentl|y
represents an al kyl -, al kenyl- or acyl group having from 10 to 24 carbon
ath§ or a hydrogen atom provided that at |east ore of Rthrough R21 is an

al kyl -, al kengnd otylzcydsujrimii,c AT ;I QRIRRATTE it Sylene O Prapyd ene
group, and n, o, p and g independently represent values of fromO to 100,
provi ded t fretn ot sumadfaad sslicvbihe acid; famdn ©obedo 300. (5)

pol yoxyal kyl ene castor oils and pol yoxyal kyl ene hydrogenated castor oils or
their derivatives Wiie=agcmpounds known in the art as ingrsdients =7

a detercent may be formulated to the compcsition of this

5 invention. Such compouhds may include organi¢ or inorganic
builders for improving the detergency of a detergent
composition, inclusive of citric acia, malic acid, gulconic
acid and salts of these compounds, skin roughening

\_/ preventives, enzymes, protein derivatives, opacity promoting

10 agents, coloring agents, preservatives, perfumes and the
like. |

In practice, it is desirable that the liquid detergent
composition of this invention have a pH of from S to 9, more
preferably from 6 to 8.

15 The liquid composition of this invention exhibits an
excellent detergency and foaming ability at a low
concentration of less than 1%. Thus, the composition
not only possesses a strong detergency and foaming ability

B which any detergent is supposed to inherently possess, but

20 also prevents washing hands from getting roughened and

providesaneconomly. because of usability at such a low

- concentration. Thus the composition has a wide variety of
use, including particularly a detergent for.washing dishes
and other tablewares.

25 Other features of the invention will become apparent in
the course of the following description of the exemplary

embodiments which are given for illustration of the



aver age val ue of the added oxyal kyl enes of from50 to 300 5 noles. The

pol yoxyal kyl ene type non-ionic surface active agents as illustrated above
are characterized in that they have | ong chai ned oxyal kyl ene groups. A
sui t abl e nunber of noles of the al kyl ene oxide to be added, however, is in
a range of 10 from 50 to 300, preferabl4070-to 200. The conpound w |

exhi bit a decreased detergency at a |l ow concentration and tend to inpair
the foam ng of the detergent when the nunber of ‘noles of the added al kyl ene
oxi de is | e o20- . f 3 nd he pumber of, ool es of L
al kyl ene oxisizxe 15 iosipr?tl)’%; aﬁirﬁ%%%% e cogrr#c}ﬁndé-bec%rres unacc’g%% abl y i
vi scous. The liquid detergent conposition according to this invention is
formulated with 10 to 40% by wei ght ofgxercgiponent (A), - 1 to 10% by

wei ght of the conponent (B) and 0.5 to 10% by wei ght of the conponent (C).
20 Besi de these essential conponents, the liquid detergent
conposi ti on Iof dHe sxanEds delwy Deeomsidedsidh, teastath Optsxywits ngeedi ent
a conventional |ow tenperature stabilizer. Such a | ow tenperature
stabilizer €@remminafe dasending dinlthe vkl ewinddrst areitheddr opanol ;

gl ycol s such ' - - '

5 - Detergency Evaluation Test

(1) Preparation of dirt bath: A dirt bath was
prepared by dissolvin.g_ 20 g of a mixed o0il and fat
consisting of 1 part of beef tallow and 1 "pa'rt of soybean \J
oil, _both'meeting the specification of the Japanese
10 pharmacopoeia, and 0.1 g of 0il red in 60 ml of chloroform.
(2) Preparation of stained glass plate specimens:
Clean glass plétes, 6 pieces for one set, were used for the
test. Each glass plate was weighed:precisely down to three
place of decimal, dipped in the dirt bath to the depth of 55
15mm at 25 +1°C for 1. - 2 minutes thus having stains attached
thereto, and then taken out of the bath. Surpius of stains
| or dirt attached to the lower part of the glass p_late were
adsorbed by means of clean ¢loth like gauze or filter paper
to obtain a uniform dirt on the glass plate, which was then
20air-dried at 25 #1°C for more than 1 hour and longer than 2
“hours before it was submitted to the test. At this ins-tance
the quantity of the dirt or stains on each set of 6 glass
plates adjusted to 0.140 +0.010 g. |
(3) Water |
25 -Water with a hardness of 3° DH ( CaO/MgO molar ratio:

3/1) was employed. 59.0 mg of calcium chloride (dihydrate) and



25 as ethylene glycol, polyethylene glycol, propylene glycol and

pol ypropyl ene glycol; |ower al kylbenznesul fonic acids containing an al kyl
group or groups of from1l to 6 carbon atons such as benzenesul fonic acid,
p-t ol uenesul foni c acid and xyl enesul fonic acid; aromatic carboxylic
aci ds such as benzoic acid and salicy1i@1acrd; and urea. O her conpounds
known in the art as ingredients of a detergent may be fornmulated to the
conposition of _this 5 invention, Such_conpounds may include organic or

i ngr gani ¢ bui | 4&rs B%Hrof npRevesiuphehderifgehegxanvaratedrganh pospdsetlicon,
inST%sive of citric qcid, malic acid, gulconic acid and salts of these
conmpounds, skii+BtigHeiPRE PrEFRAVEFesn BAZfHeSCO PREEeFASdEPE#AtVOe8Re to
opacity pronnt{ngngo agents, coloring agents, preservatives, perfunmes and
the like. In prat¥Tc® it is desirable that the |iquid detergent
conposition of this,lpvggéiog,g \Y ,a pHof from5 to 9, nore preferably
from6 to 8. S ==

-

5 Cleansing: One set.of the stained glass plates
prepared in (2) above were put into 700 ml of a 0.15%
detergent solution, and washed by means of a ‘Linnets modified
detergency tester (250 +10 rpm) at 30 +1°C for a
prescribed period of time.

~ 10 Rinse: The giass plates having been cleansed as above

were put into 700 ml of water prescribed in (3) above and
rinsed using the Linnets modified detergency tester at 30 +
1°C for 1 minutes. |
Drying: The.glass plates having been rinsed as above
15 were air-dried for overnight and submitted to the evaluation
of the detergency.
(5) Detergency evaluation
The glass plate specimens were weighed to determine the
Y, : proportion of removed stains or dirt (%) to make it a
20 standard of detergency_evaluation.

Foaming Ability Evaluation Test

- Foaming ability was measured on a 0.5% detergent
solution added with 0.1% of commercially available butter,
as a dirt component. Forty (40) cc of the detergent

25 solution containing butter was put in a giass cylinder with
a diameter.of 5 cm, agitated rotationally fof 10 minutes,
and then the height of the foam attained.was measured

immediately after terminating'the agitation.



15 The liquid conposition of this invention exhibits an excellent
detergency and foamng ability at a | ow concentration of less than 1%
Thus, the conposition not only possesses a strong detergency and foam ng
abi,l ity which any detergent is supposed to inherently possess, but 20 al so
prevents washi ng hands fron1getting_[oquequ and provi des an econony
because of usability at such a | ow concentration. Thus the conposition has
a wide variety of use, including particularly a detergent for washing

di shes and ot her tabl ewares. 25 - Other features of the invention will ™,
become apparent iFnttre chokbewbhgtfleséoiponbngadéstni pheoBabliethe exenpl arsy’
enbodi nents which are given for illustration of the -10- invention and

are not int eFREECY¥EBenNPERFt #A§ BRABLEGEDLEA the exanpl es bel ow properties
of tested detergents wars deternined according to the follow ng test

net hods. 5 BeE®Hency Eval uation Test
' (i) "poz® denotss polyoxyethylene.
5 (ii) Values in parentheses immediately following "POE"

designate number of moles of added oxyethylene.
(iii) Formulated quantities of each component in.
Tables are expressed by Qeight %.
(iv) In Table 3, "Tr" designates that the composition
is transparent, "Tu/W" designates it is turbid
10 and white, and "Tr/vV" means that it is

transparent and highly viscous (3,000 cps at 20°C)



21) Preparation of dirt bath: Adirt bath was brepared by dissolving 20 g
of a mxed oil and fat consisting of 1 part of beef tallow and 1 part of

soybean oil, both neeting the specification of the Japanese 10
‘phar pacopoeia, and 0.1 g of oil red iq_6 of chloroform (2) Preparation
of stained glass plate specinens: Cean g ss pl ates, 6 pieces for one set,

were used for the test. Each gl ass plate was wei ghed precisely down to

three place of decimal, dipped in the dirt bath to the depth of 55 15nm at

25 +1 [err] for 1 ggmgﬂytﬁs thus having stains attached thereto, and then
Em out of the bath Surplus of stains or dirt attached to the | ower part

of the glass plate yeraaadsor had bioIRanNs gi clean,glothy gtgg ﬁau‘;__-__ ns
filter paper to obtain a unlforntdlrt on t he glass plate i ch was then

DCETLVTTEE

before it was subnttted to the fest. At this instance the quantlty of the
dirt or stai nSSesr=dsdt setowd. 6 THaSSSplotesonti Usd® k0 dhdédd 0. B0 9. -

(3) Water 25 Water with a hardness of 3 DH ( CaQ MyO nol ar rati o: 3/1)
was enpl oyed. 59.0 ng of calciumchloride (dihydrate) and :
5 Example 2.
Detergency and foaming ability were evaluated on the

detergent compositions described below and Table 2. The

results are shown in Table 2.

\
10 [Formulation]
Raw Materials ' Proportions {wt%)
Sodium POE(3)” laurylsulfate 20
Lauryldimethylamine oxide 5
15 Long chained POE* type non-ionic 0 -8
surface active agent
(see Table 2)
Ethanol 5
— ' Water - Balance
20 Example 3.

Detergency and foaming ability were evaluated on the
detergent compositions appeafing in Table 3. The
appearances of the detergent compositions at normal

temperature were.obserVed-- The results are shown in Table 3.



- 11 - 27.2 nmg of nagnesiun1chLbr§de Lhexahydrate) each precisely wei ghed
were dissolved in water to nake the total volune to 1,000 m. (4) Test
Procedure 5 Gl eansing: One set of the stained glass plates prepared

in (2) above wgre put into 700 mM of a 0.15% detergent solution, and washed
by means of a Lifindts nodified detergency tester (250 «10 rpnj ain 3/ N o !
. . . A . H
+1[err] for a presqgri bed period of tine. 10 Rinse: The glass plates <@ !
havi ng been cl gansgqd as above were put into 700 m of water prescribed in
(3). above and fipsdd using the Linnets nogdified deterggncy tester at 30!+~
0 h . ‘ . - . N ﬁ’ pras i\w“{.ﬂ
1[err] for lsnjnutes. Drying: The gl ass ptates having been rinsed as abo <
15 were air-@rted fjor overni ght-and submtted to the eval uation of the :
detergency..QS getergency eval uati@n
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The gl ass plate speci nens were wei ghed to det ernine the proportion of

renoved stains or dirt (% to nake iL
géval uation. Foaming Ability Eval uation

0 standard of detergency

est Foaming ability was neasured on

a 0.5% detergent solution added with 0.1% of commercially available butter,

as a dirt conmponeft. Forty

butter was put infa gla

rotationally for 10 m nu
meaSured i nmedi ately after
f ol Mwi ng descri p{ion and

Notes: (i) "PCE| dengt e

par ent heses |nnedqately

ng

LS

oxyet hyl ene.

(40) cc of the detergent 25 sol utiorf contai ni
Cylinder with ardianmeteriof 5 cmwn agijt at eth
5, and then the height of the foam atjt &T n&d we
termnating the agitation. . - 12 -" In the
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(iii). Fornulated quantities of each component in Tables are expressed by

wei ght . % (iv) In Table 3, "Tr" designates that the conposition is
transparent, "Tu/W designates it is tggbid 10 and white, and
"Tr/ V' means that it is transparent aﬂ hiTghly viscous (3,000 cps at 200C)
- 13 - Exanple 1 Detergency and foamng ability were tested on various
detergents conpositions according to the test procedures described above.
The rsults obtained are shown in Table 5 Exanpl e 2. Detergency and
foam ng ability were evaluated on the detergent conpositions described ™.
bel ow and Table 2. The results.are shown in Table 2. 10 [FornulatiSﬁT
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] - .
Lauryl di met hyl anmi ne oxi de 5 15 Long chai ned POE* type
non-ionic 0 - 8 surface active agent (see Table 2) Ethano

15 Water. Bal ance 20 Exanpl e 3.

Det ergency and foam ng ability were evaluated on the detergent conpositions
appearing in Table 3. The appear ancet? of=t he deter gent conpositions at

normal tenperature were observed. The results are shown in Table 3. . 14
- [err] [err] O : L ) ,
- Obviously, numerous modifications and variations of the
N
present invention are possibie in light of the above
teachings. It isg thersfcre to be understocecd that ths scops
of the appended claims, the inventicn mav 2e gracticed
5 otherwise than as specifically described herein.
o/



iy

s of the present

Is—fterrt———16_ - [err] - 17 - Qoviously, nunerous nodifications

I nvention are possible in light of the above

ﬂuﬂrﬂefore to be understood that the scope of the
e inventiion.. my be practiced 5 otherw se than as

specifically descrlbed her ei n. -18- CLAIMS

10

15

20

- 18 -

1. A liquid detergent composition comprising:

(A) from 10 to 40% by weight of a synthesized anionic

surface active agent,

(B) from 1 to 10% by weight of a nitrogen-containing

" amphoteric or non-ionic surface active agent, and

(C) from 0.5 to 10% by weight of a nitrogen-free
polyokyalkylene addition type non-idnic surface active
agent having from 50 to 300 oxyalkylene groups per

molecule;

wherein said component (C) comprises at least one

compound selected from the following:-

(i) a polyoxyalkylene alkyl- or alkenyl ether, or
polyoxyalkylene fatty acid ester represented by the
following formula (VI):=-

a;y



1. Aliquid detergent conposition conprising: (A from1l0 to 40% by wei ght

of a synthesized anionic surface active agent, (B) from1l to 1$ﬂﬂ ' "

bf a nitrogen-containing 10 anphoteric or non-ionic surfacelf u”lm,ﬂ ’m””"
agent, and (C) fromO0.5 to 10% by wei ght of a nitrogen-free pol yoxyal Kyl ehes
addi tsi on type non-ionic surface active agent having from50 to 300 :
oxyal kyl ene groups per 15 nol ecul e; wherein said conponent (C

conprises at |east one conpound selected fromthe follow ng:- 20 (1)

a p@) yoxyal kyl ene al kyl- or al kenyl= ether, or pol yoxyal kyl ene fatty acid
ester represented by the following fornula (VI):- -19- [err]

(V1) in which [err] represents quQHQQﬂlngﬂ kenyl - or acyl (¥I) group
‘having from 10 to 24 carbons, [err] represents an

in which R, represents an alkyl-, alkenyl- or acyl
5 group having from 10 to 24 carbons, ka represents an

alkyl, alkenyl- or acyl group having from 10 to 24
carbons or a'hydfogen atom, A represents an ethylene
\_) or propyleng.group, and d is a value of from 50 - 135
| or 137-300;
10 |

(ii) a polyoxyalkylene glycerol alkyl- or alkenyl-
ether;
(iii) a polyoxyalkylene glycerol fatty acid ester;

15

(iv) a polyoxyalkylene sorbitan alkyl- or alkenyl
ether, or a polyoxyalkylene sorbitan fatty acid ester
represented by the following formula (IX):



al kyl, al kenyl - cyl group having from 10 to 24 carbons or a hydrogen
ﬁt—crrrr“A’r’é'b'r)és’eﬁ-tQ;—:n et hyl ene or propylene group, and d is a value of from
““m 0; 10 (ii) a polyoxyal kyl ene gl ycerol al kyl- or al kenyl - é
;M\ m‘m “ yoxyal kyl ene gl ycerol fatty acid ester; 15 (iv) a :
oxyal kyl efe Sorbitan al kyl - or al kenyl ether, or a pol yoxyal kyl ene
sorbitan fatty acid ester represented by the followng formula (1X):

-20- 5 [err] in which each of [err] and [err] .
i ndependently represents an al kyl -, -awe-nyl or acyl group having 10 *J
from1l0 to 24 carbon atons or Aha/drogen atom provided that at

|l east one of [erR{gP aRp), -CH— CH-O—(

i: //fH-CH-CHz-O—(AO)pRzo (IX)

- 0-(R0) Ry,

in which each of Rii---s, ng-, Rzo and R21 independently &/

represents an alkyl-, alkenyl- or acyl group having
10 from 10 to 24 carbon atoms or a hydrogen atom,

'pro'vided that at least one of R18' ng, R20 and R21

is an alkyl, alkenyl o‘;r acyl _grbup, A represents'

an ethylene or propylene group, and each ofn, o P

and q independently représeni:s a 'vallue of from 0 to
15 100, provided that the sum of n, o, p, and q is from
 s0to300. |

(v)' a po.lybxyalkylehe. sorbii:ol alkyi; or alkenyl

ether; '
20

(vi) a polyoxyalkylene sorbitol fatty acid ester; or



75 an al kyl, al kenyl or acyl group, A repfesenis an ethylEHE-BF‘ﬁFBEVrene—-——

group, and each of n, o, p and q independently represen,mﬂ
fromO to 15 100, provided that the sumof n , mm,’ " ,m
to 300. (v) a polyoxyal kyl ene sorbitol alkyl- or al kenyl ether¢ I p aw

pol yoxyal kyl ene sorbitol fatty acid ester; or - 21 - (vii) a

pol yoxyal kyl ene castor oi | or a pol yoxyal kyl ene hydrogenat ed
caster oil. 2. A liquid detergent conposition according to claimb5

1, .wherein said conponent (A) is~< 2l ect ed from pol yoxyet hyl ene

al Ryt - or al kenyl ether sulfates, aIkbeenzenesquonates pol yoxyet hyl ene
alkyl - or al kenyl eiVid? ace?atesp°%¥9§M9ﬂFH eng | f FARLEF aPRAne OF a

sul phonates. - sal €5 ol tl; B 450 At e Eliter o1

2. A liquid detergent composition according to claim
S 1, wherein said component (A) is- selected from
polyoxyethylene alkyl- or alkenyl ether sulfates,
alkylbenzenesulfonates, polyoxyethylene alkyl- or
_ alkenyl ether aceﬁétes, a-olefin sulfonates, alkane |
— sulphonates, salts of e-sulfofatty acid esters.
10 |
3. A liquid detergent.composition accérding to claim
1 or claim 2, wherein said component (A) is selected
from polyoxyethylene.alkyl- or alkenyl ethér sulfates,

or alkylbenzenesulfonates.

15
4. A liquid detergent-éomposition according to claim
1, wherein said Component (B) is selected from mono
U long chained alkyl- or alkenyl tert;amine oxides, or
higher fatty acidl alkanol amides or ethylene oxide

20 adducts thereof.

5. A liquid detergent composition as claimed in

claim 3, wherein said component (A) is a
!



10 3. Aliquid detergent conposft i on accor di ng to claiml1 or claim 2,
wherermsai d conponent (A) is selected from pol yoxyet hyl ene al kyl - or

B ' fates, or al kyl benzenesul fonates. 15 4. A liquid
§ Eﬂp “1“‘ mmm tion according to claim1l1, wherein said conponent (B) 1is
ed Ty om neno | ong chai ned al kyl - or al kenyl tert-am ne oxides, or

hi gher fatty acid al kanol am des or ethyl ene oxide 20 adduct s t hereof.
5. A liquid detergent conposition as clained in claim 3, wherein
said component (A is a -2222pol yoxyet hyl ene  al kyl- or al ken@

et her sulfate re sented hy the following fornula (1): 5
[err] () Bﬂf yiene | alkylesok flkemylal k§themr muddiatie group

' represented by the following formula (I):

5 ' Ry-0-(CH,CH,0) SO (I

in * which Rl represents an alkyl- or alkenyl group

having from 10 to 24 carbon atoms, a is a value of \J
from 1 to 5, M represents an alkali metal, ammonium or

10 an alkanolamine group.

6. A liquid detergent composit:.on as cla:.med in

claim . 3 wherein component (A) is an

alkylbenzenesulfonate represented by the following
15 formula (II):

So.M -

20 (I1)

L ] " € W



3 . s -
having from 10 to 24 carbon atoms, a is a value of fromlto 5 M

represents an al kali netal, amoni um or 10 an al kﬁ”“lnnunﬂ“ ﬁ '
W liquid detergent conposition as clained in clai mul .

conppnent (A is an al kyl benzenesul fonate représehted "bys the
foll ow ng 15 formula (11): C L M S* - 23 - in which R
represents an al kyl group having from8 to 20 carbon atons and M

represents an alkali netal, amonium_or al kanol am ne group. 5 7.

A quid detergent - conposition as 23 ained in claim4 wherein conponent
or .alkeny| tert-am ne oxide as

(B) is a nono | ong chained S}Hkyl - )
represented by the 8 f"gkah 3 JTTRASESACH) .""nl%k{‘%} rgroup having from 8 to
20 carbon atoms and M represents an alkali metal,

ammonium or alkanolamine group.

5 7. A liquid detergent composition as claimed in
claim 4 wherein component (B) is a mono long chained
alkyl- or alkenyl tert-amine oxide as represented by

the following formula (IV):

10
Ry
Ry —N —0 (IV)
15 : _ Rg
N\
in which R, represents an alkyl- or alkenyl group
20 having from 10 to 18 carbon aﬁcms, and R4 and R5

independently represent alkyl groups having 1 or 2

carbon atoms.

L 2 e



I mwhich—fterrj—+epresents an alkyl--br al kenyl group 20 havi ng from

10 I tons, and R4 and R5 independently represent al kyl
g““"ﬂll lmﬂ WE’EZ carbon atons. - 24 - 8 A liquid detergent
t M S

as cl ai

conposie imed in claim4 wherein conponent (B) is a higher fatty
aci.d al kanol amne . or et hyl ene oxi de adduct thereof represented by

- the following fornmula (V): [err] 10 in which R6 represents an al kyl -
or alkenyl group having from10 to 18 carbon atons, b is a value of from
1to 3

and ¢ is a value of fromO=t24#8. 9. A |iquid detergent conpositionfk

med in claiml15 . 1, wherein conponent . (C) conprjses a
pol yoxyal kyl'ene 8rycebolligudd - detexgrRBry | CMBRALLLIS aaﬁol%%‘iy’t’bne

gl ycero
(M 1):

| TAY AR 4 SiSein 'RpdRaRtTe) ¥ a ilRel®! VPO LOUdM @
alkanol amine = or ethylene oxide adduct thereof

represented by the following formula (V):

5 . g
ON/CHZCHZO)bH _ V)
R5-C \
10 ~in which-R6 represents an 'alkyl- or alkenyl group

having from 10 to 18 carbon atoms, b is a value of
from 1 to 3 and ¢ is a value of from 0 to 3.
9. A liquid detergent composition as claimed in claim

15 1, wherein component (C) comprises a polyoxyalkylene
glycerol alkyl- or alkenyl ether, or a polyoxyalkylene
glycerol fatty acid ester represented by the U

following formula (VII):

« g8 o



25 5 [err] in which [err]and R11, each mdependently rem

al kenyl - or acyl group having from 10 to 24 carbon atoms Emm”'
faitom provided that at 10 | east one of [err] a H EM’”"’
al kyl -, al kenyl - or acyl group, A represents an ethylene 6r prdpyl*ene =

group, and e, f and g i ndependent|y represent values of fromO to 100,
provided that the sumof e plus f plus d is from50 to 300. 15 10. A liquid
detergent conposition as clai med in cI 571 1 wherein conmponent (O
conpri ses a pol yoxyal kyl ene sorbitol alkyl- or al kenyl ether, or a
polYoxyal kyl ene sorbitol .fatty acid t.«si;toerﬁ) ﬁpresent ed 20 by the
following formula (VII1): ( )

CHO(20) (R, (VII)

CH20(AO)g 11

in which Rg, RlO and Rl_ 17 each independently represents

—/ an alkyl-, alkenyl- or acyl group having from 10 to 24
carbon atoms or a hyd:;ogen atom, provided that at

10 least one of R9, Rl0 and Rll is an alkyl-, alkenyl-

or acyi group, A represents an ethylene or propylene

group, and e, f and g independently represent values

of from 0 to 100, provided that the sum of e plus £

plus d is from 50 to 300.

15

10. A liquid detergent composition as claimed in
o claim 1 wherein component (C) ~comprises a

polyoxyalkylene sdrbitol alkyl- or alkenyl ether, or a

polyoxyalkylene sorbitol fatty acid esters represented

20 by the following formula (VIII):

T By &



/

WMZ through'R17 éach i ndependently represents an
al kyl al ken or acyl group having from10 to 24 15 carbon atons or

mmﬂﬂmu prow ded that at |east one of Rl12 through R1l7 is an
H r acyl group, A represents an ethylene or propyl ene

gr dup® and "h, k, 1 and mindependently represent values of from O
to 100, provi ded that the sumof h 20 through mis from50 to 300.

- 27 - 11. A liquid detergent conposition as clainmed in any one of the

preceding clai ms wherein the nitroge6--free pol yoxyl al kyl ene addi tion ty'Q'
non-ionic surface active agent conprises from70 to 200 oxyal kyl ene -5

gr oups per nol ecul e. CI'IZ—O--(AO)th2
CH-O-(A0) ;R 4 (VIII)
5 . CI-I-O--(AO):,‘R14
CH-0-(R0), R, ¢
“/
CH-O-(A0) R, B (VIII)
10 N
CH2'°'(A°)m 17
in which Rys through Ry each independently represents
an alkyl-, alkenyl- or acyl group having from 10 to 24
15 carbon atoms or a hydrogen atom, provided that at
least one of R,, through R,, is an alkyl-, alkenyl- w

or acyl group, A represents an ethylene or propylene
: group, and h, i, j, k, 1 and m independently represent
' values of from 0 to 100, provided that the sum of h
20 . through m is from 50 to 300. |

R ] [ -



15_12. A-1iquid detergent conposi tion, as clained in any one of receding —— ng

clainms, having a pH of from5 to 9 and, preferably, from®6 t ("ﬂ”m'
‘iquid detergent conposition substantially as hereinbefore ””w
. - 27 -
11. A liquid detergent composition as claimed in any

one of the preceding claims wherein the nitrogen -
free polyoxylalkylene addition type non-ionic surface
| active agent comprises from 70 to 200 oxyalkylene

5 groups per molecule.

12. a liquid detergent composition, as claimed in any
one of the preceding claims, having a pH of from 5 to 9
\-/‘ . and, preferably, from 6 to 8.
10 |
13. A liguid detergent composition substantially ac

hereinbefore described. ("

PP R



