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power.
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Description of the Related Arrt

Bleaching agent is chemically classified into

chlorine-base bleaching agent and oxygen-base

bleaching agent.
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bleaching agent.

bleaching agent and liquid

Further, it is physically classified

The chlorine-base bleaching agent is limited in_

the kind of fibers to which it can be applied,
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be used for colored or patterned fabrics. and has a

peculiar odor. For

this reason,

in recent years,

an

oxygen-base bleaéhing agent free from these drawbacks

has come to widely spread in the art.

Sodium percarbonate and sodium perborate are

particularly utilized as the solid oxygen-base

bleaching agent from the viewpoint of bleaching
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ty. etc. A liquid oxygen-ba

bleaching agent wherein use is made of hydrogen
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bl eachi ng agent. The chlorine-base bl eaching agent is linmited in the kind
of fibers to which it can be applied, cannot be used for colored or
patterned fabrics, and has a peculiar odor. For this reason, in recent
years, an oxygen-base bl eaching agent -free fromthese drawbacks has cone to
wi dely spread in the art. Sodi um percarbonate and sodi um perborate are
particularly utilized as the solid oxygen-base bl eaching agent fromthe

vi ewpoi nt of bl eaching performance, stabi2-ity, etc. A liquid oxygen-base

bl eachi ng agent wherein use is nmade of hydrogen

peroxide has also considerably spread by virtue of its
handleability.

Since tEe bleaching power of the oxygen-base
bleaching‘iéent is lower than that of the chlorine-
base bleaching agent, a bleaching agent composition
comprising a combination of the oxygen-base bleaching
agent with various bleach activators are utilized in
the art. Examples of the activator include nitriles
represented by acetonitrile, O-acetylated compounds
represented by glucose pentaacetate (GPAC), N-acylated
compounds represented by tetraacetylethylenediamine
(TAED) and acid anhydrides represented by maleic
anhydride.

As a result of the studies -conducted by the
present inventors, it has been found that compounds
capable of reacting with hydrogen peroxide to yield an
.organic peracid having a quaternary ammonium group,
such as those described in U.S. Patent Nos. 4,933,103
(assignee: Kao Corp., date of grant: June 12, 1990),
5,059,344 (assignee: Kao Corp., date of grant: Octobef
22, 1991), 4,915,863 (assignee: Kao Corp., date of
grant: April 10, 1990), 4,978,770 (asslignee: Kao
‘Corp., date of grant: December 18, 1990) and the like
are very excellent as the bleach activator. Further,

examples of an organic peracid precursor having an
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oo [ has al so considerably spread by virtue of its handleability.
S?ncge{ﬁélgfeaching power of the oxygen-base bl eaching agent is Iomertphﬁn
that of the chlorine- base bleaching agent, a bleaching agent_cgnpos! e}
conprising a combination of the oxygen-base bl eaching agent with various
bl each activators are utilized in the art. Exanples of the activator

include nitriles 3.

anionic group are described in U.S. Patent Nos.
4,412,934 (assignee: Procter & Gamble Co.; date of
grant: November 1, 1983), 4,681,592 (assignee: Procter
& Gamble Co.; date of grant: November 1, 1987) and the
like.

When the bleaching agent composition comprises a
mixture of solid substances, a good storage stability
can generally be attained when the composition
comprises a mixture of a solid peracid salt with the
above-described solid bleach activator as a dried
parficle capable of yielding the above-described
organic peracid. Neither any remarkable reaction nor
a loss of the activity occurs until the composition is
poured into water in a washing machine, etc., so far
as they are maintained under dry condition during
strage. However, when the composition is exposed to a
highly humid environment, for example, in a bathroom,
the dry bleaching.agent (solid peracid salt) becomes
humid, whereby its activity is lowered. When hydrogen
peroxide which is liquid at an ordinary temperature is
used as a peroxide source, it is impossible to provide
a bleaching agent composition in a dried particle
form.

Several proposals have been made on a liquid

bleaching agent composition comprising hydrogen
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repFesented by acetonitrile. O acetyl ated conpounds represented by gl ucose
pent aacetate (GPAC). N-acyl ated conpounds represented by
tetraacetyl et hyl enedi am ne (TAED) and aci d anhydrides  represented by maleic
anhydride. As a result of the studies conducted by the present inventors,
it has been found that conpounds capable of reacting with hydrogen peroxide
to yield an organic peracid having a quaternary amoni um group. such as

t hose described in U S. Patent Nos. 4,933-103 (assignee: Kao Corp., date of
grant: June 12, 1990), 5,059, 344 (assignee: Kao Corp., date of grant:

Qct ober peroxide. U.S. Patent No. 3;970.575 (assignee: Purex,
date of grant: July 20, 1978) discloses a'bleaching
agent composition compriéing hydrogen peroxide which
is stable under an acidic condition and is colored
blue with a phthalocyanine pigment. U.S. Patent No.
3,956,159 (assignee: Procter & Gamble Co.; date of
grant: May 11, 19768) discloses a liquid bleaching
agent_composition comprising an organic peracid and
its salt dissolved in an anhydrous organic ternary
solvent (a three-component solvent). Further, U.S.
Patent No. 4,238,192 (assignee: Johnson & Johnson;
date of grant: December 9, 1980) discloses a liquid
bleaching agent composition based on hydrogen
peroxide. This composition contains an acid for
adjusting the pH value thereof to 1.8 to 5.5 and a
nitrogen compound (particularly an amino acid) for
imparting a stability thereto. U.S. Patent No.
4,130,501 (assignee: F.M.C. Corp.: date of grant:
December 19, 1978) discloses a stable, viscous, liquid
bleaching agent composition comprising hydrogen
peroxide which contalins a surfactant and a thickener
being added thereto. Besides these compositions, a
detergent composition comprising an alkylphenolic

nonionic surfactant, hydrogen peroxide and a

stabilizer (phosphoric acid or the like), and an
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‘ . 4.915. 863 (assignee: Kao Corp., date of grant: April 10, 1990)
i?é?é??%g (assi gnee: &ao gand Corp.. date of grant: Decenmber 18, 1990) and
the like are very excellent as .the bleach activator. Further. exanples of
an Organic peraci d precursor having an 3- anionic group are described {n
U S. Patent Nos. 4,412,934 (assignee: Procter & Ganble Co.; date of grant:

Novenber 1, 1983 1 4,681,592 (assignee: Procter and
aqueous concentrate for bleaching having an excellent
storage stability and a pH value of 10 or less and
containing hydrogen peroxide, a nonionic Tenside and a
specified amine oxide as a stabilizer are also known
in the art. All of these inventions, however, are
ones made for the purpose of stabilizing a liquid
bleaching agent composition comprising hydrogen
peroxide, and no consideration is given to an
improvement in the bleaching power. Further, since no
bleach activator is incorporated in all of them, the
bleaching power cannot be said to be satisfactory.
Meanwhile, a liquid bleaching agent composition
which utilizes a bleach activator capable of yielding
an organic peracid is also known in the art. For
example, U.S. Patent No. 4,772,290 (assignee: Clorox,
date of patent: September 20, 1988) discloses a
composition having an excellent storage stability and
a low temperature activity and comprising an acidic
aqueous solution containing hydrogen peroxide and a
solid bleach activator dispersed therein. Since,
however, this composition is not transparent and a
bleach activator is dispersed therein, it has a
drawback that the activator precipitates and separates
during storage, so that the object of the use of the

composition is remarkably spoiled. Further, this
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; : he When the bl eaching
Co.; date of grant: Novenber 1, 1987) and t
iggﬁprgnposition conp?ises a mxture of solid substances, a good storage
stability can generally be attained when the conposition conprlgfs ah
m xture of a solid peracid salt with the above-described solid bl eac

activator as a dried particle capabl e of yleIQ|ng t he above-d$s§L;b:gtiVity
organi c peracid. Neither any remarkable reacticon nor a Iosalo e act
occurs until the conposition is poured i-6t-0 water in a mgs ing n?ra n ,
[err] so far as they are maintai ned under dry condition during s ge.

However, when tggmggg?%ibh'3ngshiép2§ii;;241k that no satisfactory
bleaching power can be attained during use because
the bleach activator is stored in an aqueous solution
and therefore it gradually undergoes hydrolysis. Thus
there has not been found any liquid bleaching agent
composition which is transparent and excellent in
storage stability and contains, dissolved therein, a
bleach activator capable-Bf yielding an organic
peracid.

Accordingly, a transparent liquid oxygen-base
bleaching agent composition having an_improved'storage
stability and a higher bleaching power and containing
a bleach activator dissolved therein is required in
the art, and an object of the present invention is to
provide such a liquid oxygen-base bleaching agent
composition. |

Disclosure of the Invention

The present inventors have made extensive studies
with a view to developing a liquid oxygen-base
bleaching agent composition which is excellent in
storage stability and transparent and has a higher
bleaching power. As a result, they have found that"
the B value as an index for the magnitude of
Interaction between a surfactan; and a bleach

activator correlates to the storage stability. They

—————— "
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| ) used
[ ich i i qui t an ordinary tenperature is
oxide which is liquid a _ e !
oo hydrgggg ggche it is inpossible to provide a b:eaﬁgbggbggn L de on &
conmp EF{?on in a driéd particle form Several proposals
conpo ver

i quid bl eaching agent conposi tion conprising hydrogen
have further Studied from this point of view and, as a
result, have found that when a bleach actlvator is
combined with a surfactant in such 4 manner that the B
value is smaller than -2, the bleach activator can be
stabilized and homogeneously dissolved in a
transparent state, so that it becomes possible to
provide a transparent liquid oxygen-bhase bleaching
agent composition whereid'a bleach activator is in a
remarkably stabilized state even in an aqueous
hydrogen peroxide solution, which has led to the
completion of the Present invention.

Accordingly, the present invention provides a
transparent liquid bleaching agent composition,
characterized by comprising hydrogen beroxide (a), a
surfactant (b) and a bleach activator (¢c) capable of

'yielding an organic peracid when reacted with hydrogen
Peroxide, and having a value of an interaction
parameter, B, of a mixed System consisting of the
surfactant (b) and the bleach activator (c) as
calculated according to the following equation of

smaller than -2:

In[a,C*/ (x,C)) |

In [GZC‘/(x2C2) I
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per oxi i . Purex, date of grant:
-4- peroxide. U S. Patent No.. 3,970,575 (assignee: | , te
JulypZO, 1976) discloses a bl eaching agent conposition conprising hydroggnh
peroxi de which is stable under an acidic condition and is colgred bl ue wit
a phthal ocyani ne pignment. U.S. Patent No. 3,956,159 (assignee: Procter &
Ganbl e Co.; date of grant: May 11, 1976) discloses a liquid bleachlng_agent
conpositioh conprising an organic peracid and+its salt dissolved in an
anhydrous organic ternary solvent (a thr8e-conponent splvent).-Further.
U. S. Patent No. 4,238,192 (assignee:_Johnson & Johnson; .
wherein
C, : the critical micelle concentration of the
surfactant;
C; : the critical micelle concentration of the
bleaching activator;:
@) ¢ the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added

-

surfactant) ;

@y : the molar fraction of the bleach activator in
the whole mixed solute (molar fraction of added
activator);

C' : the critical micelle concentration of the
mixed system;

X; : the molar fraction of the surfactant in the
mixed micelle; and

Xy : the molar fraction of the bleach activator in
the mixed micelle.

The interaction parameter B used herein is
defined in "Advances in Colloid and Interface
Science”, Vol. 26, pp. 111-129 (1988).

In the present invention, hydrogen peroxide (a)
is Incorporated in an amount of 0.3 to 30% by weight,
preferably 0.5 to 10% by weight, particularly
preferably 2 to 7% by weight, into the composition.

Although'the.surfactant (b) to be used in the

Sheet Has Been Replaced

TR I




date of grant: Decenber 9, 1980) discloses a liquid bl eaching agent
conposi tion based on hydrogen peroxide. This conposition contains an acid

for adjusting the pH value thereof to 1.8 to'5.5 and a nitrogen conpound
U S. Patent

(particularly an amino acid) for inparting a stability thereto.
No. 4,130,501 (assignee: F.MC Corp.; date of grant: Decenber 19, 1978)
| i qui d bl eachi ng agent conposition conprising

di scl oses a stable. viscous,
hydr ogen peroxi de which contains a surfa®ant and a thickener being added

thereto. Besides these conpositions, a detergent composition conprising an

al kyl p||€||0| | Cc i v
present i
in entlon iS not particularly llmited the

contai
lns at least one surfactant Selected fron the

roup o s . , .
g D consisting of nonionic surfactants anionic

Exa ioni
mples of the anionic surfactants to be used in
the i i i
Present invention include the following compound
S.
(1
) Salts of alkylbenzenesulfonic acids having a

strai - i
aight-chain or branched alkyl group, wherein the

(2) Salts of alkyl or alkenyl ether sulfuric
acids having a straight-chain or branched alkyl or
alkenyl group and, added thereto, ethylene oxide or
bropylene oxide or butylene oxide, or both of ethylene
oxide and propylene oxide (molar ratijo :0.1/9.9 to
9.9/0.1), or both of ethylene oxide and butylene oxide

(molar ratio - 0.1/9.9 to 9.9/0.1), wherein the

3 ; - .
(3) salts of alkyl- or alkenylsulfonic acids
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: - : d or
nibnic surfactant, hydrogen peroxide and a stablllger (zhosphigbg aC|_5_
-?ge o Foneent cat et e iElthehreplﬁgsrﬁgtaﬁhgizeP?éﬁf storage stability and

te for eachi ng n exc :
quﬁfgz|ﬁgngfn55aor | ess and tenside containing hydrogen peroxide, a

noni oni ¢ tensi de and a
-10-

alkyl or alkenyl group is 8 to 20.

(4) Salts of olefinsulfonic acids wherein the
average number of carbon atoms is 10 to 20.

(3) Salts of alkanesulfonic acids wherein the
average number of carbon atoms is 10 to 20.

(6) Salts of saturated or unsaturated fatty
acids wherein the average number of carbon atoms is 10
to 24. N

(7) Salts of alkyl or alkenyl ether carboxylic
acids having, added thereto, ethylene oxide or
Propylene oxide or butylene oxide, or both of ethylene
oxide and propylene oxide (molar ratio : 0.1/9.9 to
9.9/0.1) or both of ethylene oxide and butylene oxide
(molar ratio : 0.1/9.9 to 9.9/0.1), wherein the
average number of carbon atoms of the alkyl or alkenyl
group is 10 to 20 and the average number of moles of
added alkylene oxide per molecule is 0.5 to 8.

(8) Salts of «-sulfo fatty acids or esters of «-
sulfo fatty acids represented by the following
formula:

| RY-CHCO,Y
éosz _
wherein Y represents an alkyl group having 1 to 3

carbon atoms or a counter jion, Z represents a'COunter

ion and RY represents an alkyl or alkenyl group having
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‘ i i iliz known in the art. Al of
I fi m ne oxide as a stabilizer are also AL
fﬁgg;f:ﬁSeﬁtions however, are ones nade for tﬂedpurgﬁsgefgxfégblghélRg a
. . ! . . . . . rog ,
[ aching agent conposition conprising hy _
Lgﬂg:gengion ig g?ven to an inprovement in the bleaching Fﬁgegieggafggr,
since no bl each activator is incorporated in all of tth]UId bF oot ng
power cannot be said to be satlsfacLFry hP@a?YCgigr 2ap;gle of Vit oy an
onposi tion which utilizes a eachl ac
g?ggﬁlg ggraC|d is also known in the art. For exanple, U S. Patent No.

4,772,290 (assiq%e%B %%Oggﬁbon atoms.

Examples of the counter ion of the anionic
surfactant include ions of alkali metals such as
sodium and potassium.

Examples of the nonionic surfactant to be used in
the present invention include the following compounds.
(9) Polyoxyethylene alkyl or alkenyl ethers

wherein the average number of carbon atoms of the
alkyl or alkenyl group is 10 to 20 and the average
number of moles of added ethylene oxide is 1 to 30.

(10) Polyoxyethylene alkylphenyl ethers wherein
the average number of carbon atoms of the alkyl group
1s 6 to 12 and the average number of moles of added
ethylene oxide is 1 to 25.

(11) Polyoxypropylene alkyl or alkenyl ethers
wherein the average number of carbon atoms of the
alkyl or -alkenyl group is 10 to 20 and the average
number of moles of added propylene oxide is 1 to 20.

(12) Polyoxybutylene alkyl or alkenyl ethers
wherein the average number of carbon atoms of the
alkyl or alkenyl group is 10 to 20 and the average
number of moles of added butylene oxide is 1 to 20.

(13) Nonionic surfactants having an alkyl or
.alkenyl group and, added thereto. ethylene oxide and

propylene oxide (molar ratio : 0.1/9.9 to 9.9/0.1) or

This Sheet Has Bee
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of patent: Septenber 20, 1988) discloses a conposition having an
.giigllen? st or age Etabilrty and a | ow tenperature activity and conprlsmgh
an aci di c aqueous sol ution containing hydrogen peroxide and a solid bleac
activator dispersed therein. Since, however, this conpositionis npt y
transparent and a bleach activator is dispersed therein, it has a drawbac
that the activator precipitates and separates during storage, so that the
obj ect of the use of the conposition is-d2markably spoil ed. Further, this

ethylene oxide ang butylene oxide (molar ratio

0.1/9.9 to 9.9/0.1), wherein the average number of

oxide per molecule is 1 to 30.

(14) Higher fatty acid alkanolamides or their
alkylene oxide adducts represented by the following

>

general formula:
RS
I
( CHCHZO ) o
RCON
\
( CHCHzo ) -
R
; S
wherein R represents an alkyl or alkenyl group having
10 to 20 carbon atoms, RS and R7. which may be the same
or different from each other, represent H or CH3, nis
an integer of 1 to 3 and m is an integer of 0 to 3.
(15)- Sucrose/fatty acid esters wherein the

average number of carbon atoms of the fatty acid

moiety is 10 to 20.

(18) Fatty acid/glycerol esters wherein the
average number of carbon atoms of the fatty acid
moiety is 10 to 20.

(L7) Amine oxlides, for example, an alkyl- or

alkenylamine oxide having a Straight-chain or branched

* This Sheet Has Been Replaced
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[ [ wer
6 éonposition al so has a drawback that no satisfactory bl eaching po

. ch activator is stored I n an
can be attained during use because thg b:Fa under goes hydrol ysis. Thus
agueous sol ution and therefore'lt'grglugchyng agent conposition which is
there has not been found any IIqUIde sfability and contains, dissolved
transparent and excellent in storag i el ding an organi c peraci d.
therein, a bleach activator capable of yie dgstorage
bleachihg agent conposition having an i RpBeve
alkyl or alkenyl group having 1 to 24 carbon atoms,
still Preferably an alkylamine oxide represented by
the following general formula (A):

RY
|
R3-(D) - (E) -,-N-0 (A
bo
wherein RS represents an alkyl or alkenyl group having
8 to 24 carbon atoms, R? and Rm. which may be the same
or different from each other, represent an alkyl group
having 1 to 3 carbon atoms, D represents a -NHC- group
. -
0
or a -CNH- group, E represents an alkylene group

I
0

having 1 to 5 carbon atoms, and a ang b are either
both 0 or both 1.

In the above general formula (A), Rr8 represents an
alkyl or alkenyl group having 8 to 24 carbon atoms,
particularly preferably an alkyl group having 12 to 18
carbon atoms. RJ apg R0 repreéent an alkyl group
having 1 to 3 carbon atoms, particularly preferably a
group having one carbon atom, i.e., methyl group.

(18) A nonionic surfactant which is commercially
available under the tradename of "Pluronic” and ijs

produced by condensing ethylede oxlde.

heet Has Been Replaced
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stébility'and a hi gher bl eaching power and ntaining a bleach activator
di ssolved therein is quired in the art, and an object of the presen

invention is to provide such a |iquid oxygen-base | eaching agent
conposition. The present invento s have nmade extensive studies with a view

to devel ing a |iquid oxygen-base bl eaching agent c position which is
I n storage stabil .y and transparent and has a hi gher bl eaching

excel | ent
power. As a result, they have found that4the [err] value as an index for
inte ction between a surfactant and a bl each

t he magni tude of
(19) Alkyl'glycosides, for example, one
represented by the following generail formula:.
~ RU(0RY) g
wherein Rl represents a Straight-chain or branched
alkyl, alkenyl or alkylphenyl group each having 8 to
18 carbon atoms in total, Ri2 represents an alkylene
group having 2 to 4 carbon atoms and G represents ga

residue derived frop glucose

Rl
13 '
R¥-(D),-(E) - -N*-Rl6_y- (B)
bis
wherein RU
represents an alkyl group having 8 to 22

carbon atoms, RU , 15 .
and RY, which may be the same or

differ
erent from each other, represent anp alkyl
group

This Sheet Has Been eﬁlaced
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| i : Conpany, date of
- No. 5, 160, 655 (assi gnee: Lever Brothersl pan
GZte#fslNgsgﬁggr 3, 1992) discloses an aqueous structured liquid dehféggﬂt
Eonposition conpri si ng detergents_actixe nate{lalstﬁgﬁ gSEfLSTﬁ%gnincrease
. said detergent conposition showi ng |ess
agPPguggbred at a tegperature between 20 and 37 C for three nonths after

preparation. 5.

having 1 to 3 carbon atoms, RIS represents an alkylene
group having 1 to 5 carbon atoms which may have a
hydroxyl group, D represents a -NHC- group or a -CNH-

0 0
group, E represents an alkylene group having 1 to 5
carbon atoms, a and b are either both 0 or both 1, and
Y represents -S04, -0804", -CO0~ or -0C00".

In the above general formula (B). RY represents
an alkyl group having 8 to 22 carbon atonms,
particularly preferably an alkyl group having 12 to 18
carbon atoms. R4 ang RYS represent an alkyl group
having 1 to 3 carbon atoms, particularly preferably a
group having one carbon atom, i.e., methyl group. In
the case of the sulfobetaine, RI6 preferably represents
a propylene or hydroxypropylene group having 3 carbon
atoms. On the other hand, in the case of the
carbdbetaine. Rm.preferably represents an alkylene
group having 1 to 5 carbon atoms. In particular. in
the case of the carbobetaine, one wherein D and E may
represent a -CNH- group and a propylene group (a=b=1),

0
respectively can be used.

The bleach activator (c) to be used In the
bresent invention, which yields an organic peracid

when reacted with hydrogen peroxide, is not

This Sheet Has Been Replaced . -




Accordingly,

havi ng an i nproved-storage stability and a hi gher
containing a bleach activator dissolved therein is required in the art,

an object of the present
bl eachi ng agent conpositi

i nventors have made exten

a transparent |iquid oxygen-base bl eaching agent conposition

bl eachi ng power and
and

invention is to provide such a |iquid oxygen-base

ion. Disclosure of the Invention The present

sive studies with a view to-developing a liquid

oxygen- base bl eachi ng agent conposition-Wrch is excellent in storage

stability and transparent

and has a hi gher

particularly limited so far as it can be solubilized

by a surfactant used for the preparation of the liquid

bleaching

agent composition of the Present invention

and examples thereof include triacetin, a fatty acid

anhydride

having 2 to 18 carbon atoms, and sodium

alkanoyloxybenzenesulfonate.

Particularly preferred examples of the bleach

activator

following

include compounds represented by the

‘general formula (I). including compounds

capable of yielding an organic peracid having a

quaternary ammonium group:

wherein R

‘alkylsubstituted aryl group which may have a -N*-

group, n i

group havi

R-(0),-C-L ()
0

represents an alkyl, alkenyl, aryl or

|
l

s 0 or 1, and L represents an eliminable

ng an anionic group.

In the general formula (I), the total number of

carbon ato

Examp

ms in the R is preferably 1 to about 20.

les of the L include
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‘ | ue as an
I n ower. As a result, they have found that the [err] va
Pnggh;o? ?he magni t ude of interaction bgtmeen_a surfactagt ﬁndeafglfﬁg?
activator correlates to the storage stability. They f- -d ?Xat urt het
studied fromthis point of viem/and. as a resul;, have foun hat when a
bl each activator is conbined wwth a surfactant in such a nanne

[err] value is smaller than -2, the bleaﬁg activator can be

‘04@000‘, --O@CUUM
-0—<§SSSO;‘ —D_<§25303M

17 - i
"0-R¥-(0))-505" and -0-RY-(0) -sOM (wherein RV
represents an alkylene graup, P is 0 or 1 and M
represents H or an alkali metal). The alkylene group
r17 preferably has 1 to 5 carbon atoms.

Preferred examples of the bleach activator’

include also compounds represented by the following

general formula (II):

SOaNa ‘
R'-(a>,-ﬁ—o-@’ 48))

0

wherein R' represents an alkyl, alkenyl, aryl or
alkylsubstituted aryl group having 1 to 20 carbon
atoms in total and n is 0 or 1.

Still preferred examples of the bleach activator
include one capable of Yielding an organic peracid
having a quaternary ammonium group, and specific
examples thereof include compounds represented by the

following general formula (III):

This Sheet Has Been Rep
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stabilized and honpbgeneously dissolved in a transparent state, so that it
becomes possible to provide a transparent |iquid oxygen-base bl eaching
agent conposition wherein a bleach activator is in a remarkably stabilized
state even in an aqueous hydrogen peroxi de solution, which has led to the -
conpl etion of the present invention. Accordingly,.the present invention
provides a transparent |iquid bl eaching agent conposition, characterized by
conpri sing hydrogen peroxide (a), a surfad8tant (b).and a bleach acti vator

(c) capable of yielding an organic peracid when reacted with hydrogen
R2
RI-(a),-(B) L* (Link
a b= = (Llinking group)- i~C~{elini
,3 group) (0)J ;2 (eliminable growp) X (III)
R 0 |
A descrlptlon Will now be made on the general
a
formula (III).
Rl represents
a
t n alkyl group having 1 to 18 carbon
atoms,
Preferably 1 to 14 carbon atoms, A represents

CH,

-O—’ - - - .
NHC-. -CNH-, -C-, _oc-, _co-, op -k and B

A

| CH,
re?resents -(CHﬁn-. —(OCH%HQ)n-.or -(OCHCHﬂn- (wherein
nis 1 to 12, Particularly breferably 1 to S).

2 and b are either both 0 or both 1. and j is 3
or 0. R? ang RY, which may be the same or different
from each other, represent an alkyl group having 1
2 carbon atoms. "

The linking Eroup is a divalent group and not
bparticularly limited, angd éxamples thereof include a
straight-chain or branched alkylene group, g cyclo-
alkylene g§roup, a phenylene group, an alkylene-
pheny;ene group and an oxyalkylene group (- CH%HQO ).

Although examples of the eliminable group include
the following groups, it is not limited to these

examples only:
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perokide, and having a value of an interaction paraneter. [err], of a m xed
system consi sti.ng of the surfactant (b) and the bl each activator (c) as

cal cul ated according to the follow ng equation of smaller than -2: In
[err] (1 - x1)2 [err] (1 - x2)2 haracterized in that the liquid bleaching

agent conposition is transparent and has
-19-

—\,C00- c
-O-ngf _0_<527 ooM
_0@30,- _0@803&{

-0-RY-(0),-50;" and -0-RY-(0),-50,u (wherein RV
represents an alkylene group,.preferably an alkylene
group having 1 to 5§ carbon atoms, P is 0 or 1 and M
represents H or an alkali metal).

In the general formula (I1I1), X" represents an
inorganic or organic counter ion. However, X is

absent when the eliminable group is

-DﬂCUO' 80.° 17 -
o -o-@ or -0-RI"-(0) -s0,".

Specific examples of the compound represented by the
general formula (III) include the following compounds.
CH3

[
]__ +_ : .
R ? j%HM-CO—anMMeuww X (III-1)

R-C-NH (CH. ) yN*~C, H, ~CO- (eliai ;
" 2 ] qHaq=CO-(eliminable growp) X (1[1_2)
CHj
RN



\ ' it ' : tion of the surfactant
- 8- in Cl the critical mcelle concentra _ _
ngasnfgéeat 25[err]C, C2 : the critical mcelle concentration of the

[ - : the nolar fraction of the
[ tivator neasured at 25[err]C [err]: f ;
gtf?gglggtafn the whole m xed solute (nolar fraction of added surfactant);

[err]: the noblar fraction of the bleach activator in
-20-

CH,
Rl-NHC- (CHHHN“{%HM—CO;wHMMMemmm) X (III-3)
oty
CHj .
RI0- (CHy) jN'~Cfy -CO- (elininable group) X~ (IIT-4)
L,

CH, b
Rl-ﬁl- ( OCHZCHZ ) nTII’-CqHZq-CO— (eliminable growp) X~ (III-3)
0 CHy

In the present invention, the surfactant (b) and
the bleach activator (c), which yields an organic
peracid when reacted with hydrogen peroxide, are
Incorporated in a total amount ((b) plus (c)) of 0.1
to 50% by weight, prefefably 6 to 45% by weight,
particularly preferably 8 to 25% by weight, into the
liquid bleaching agent composition. The weight ratio
of the component (b) to the component (c¢) is 50/1 to
1/5. preferably 15/1 to 1/1, particularly preferably
10/1 to 3/1.

Further, in the present invention, the surfactant
(b) and the bleach activator (c), which yields an
organic peracid when reacted with Hydrogen peroxide,

are selected in such a manner that the value of the
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t he whol e mi xed sol ute (mol ar fraction pf added activator); g?aétgg[err]c'

critical micelle concentration ﬁf thefn1?edt3¥ﬁtfﬂg-nrggzuafcelle_ and X2 -
: i f the surfactant i _ ) :

[err] : the nmolar fraction of _ 0 the mixed mcelle The

fraction of the bleach activator in t | XeC . ,

}ESePgL?{on paraneter [err] used herein is defined in Adxance:sggthIIO|d

and Interface Scfence", Vpl. 26, pp. 1115329 (1986). In the pr

i nvention, hydrogen peroxide (a) 2

interaction parameter B of a mixed system consisting
of the surfactant (b) and the bleach activator (c) as
calculated according to the following equation is‘
smaller than -2, preferably -30 to -3, particularly
preferably -20 to -a:

In[GIC'/(XLCI) ]

(1 - Xl)z

Infa,C'/ (x,T,) ]

(1 - x,)?
wherein
C; : the critical micelle concentration of the
surfactant;

Cz : the critical micelle concentration of the

bleach activator:

@ : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added

surfactant);

@y : the molar fraction of the bleach activator in
the whole mixed solute (molar fraction of added
activator);

C' : the critical micelle concentration of the
mixed system; _

X, : the molar fraction of the surfactant in the

mixed micelle:; and

X2 : the molar fraction of the bleach activator in
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0 wei ght , . :
by weight, particularly preferably 2 to.7/bby we 99_ oresent invention is

ed in the \ .
Al t hough the surfactant (b%héocgﬁpg:ition'Of the present invention

not particularly 'i”‘te?éast one surfactant selected fromthe group

tai ns at ctal
preferably con ns surfact ant
consi sting of nonionic surfactants, onl .

the mixed micelle.

(b) are selected In such a combination that the B

value is smaller than -2, it becomes p0551ble to

Very stabilized state in the aqueous hydrogen bPeroxide

solution.

For this reason, in the Present invention, it is

is smaller than -2

Specific examples of such a combination include:

(1) a combination of at least one surfactant

above-mentioned geéneral formulas (II) or (IIL);

(2) a combination of at least one surfactant
selected from carbobetaines among the compounds
represented by the above-mentioned general formula (B)
with at least one bleach activator represented by the
above-mentioned general formulas (II) or (III):

(3) a combination of at least one surfactant

selected from amine oxides reépresented by the above-

. This Sheet Has Been
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surfactants and anphoteric surfactants, or at |east one surfactant selected
fromthe group consisting of nonionic surfactants and anphotgarlch esent
surfactants. Exanples of the anionic surfactants to be used in the pr

[ [ i - lts of
[ on include the follow ng conpounds. (1) Sa
;Pl;?;;nzenesulfonic acids having a straight-chain or branched_algylog&ggp.
wherei n the average nunber of carbon afgaglof thg aLkz:ngrgugtLZight-chaih
of al kyl or al kenyl ether su Fc acids ha _
gg)bfngﬁed aIkyY or al kenyl group and, added thereto, ethylene oxide or

mentioned general formula (A) with at least one bleach
activator represented by the above-mentioned general
formulas (II) or (III): and

(4) a combination of bolyoxyethylene alkyl
ethers (average number of moles of added ethylene
oxide: 5 to 20) with at least one bleach activator
represented by the above-mentioned general formulas
(II) or (III). 1In pértiéular. when the combination
(1) is selected, it becomes possible to produce a
liquid oxygen-base bleaching agent composition which
is stable for a long pefiod of time.

The method of measuring the interaction parameter
P will now be described.

It is known that the value of the interaction
parameter B does not depend upon the relative molar
ratio such as the molar fractions (X, X,) of the
surfactant and bleach activator in the mixed micelle
and the molar fractions (¢), «y) of the surfactant and
bleach activator in the whole mixed solute but is
uniquely determined by the kind.and combination of the
surfactant and bleach activator used. Therefore, an
aqueous'mixed solution comprising equimolar amounts of
the surfactant and the bleach activator is selected in
the measurement of the B value.

At the outset, the surface tension of an aqueous
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i | ene oxi de and propyl ene
\ i r butyl ene oxide, or both of ethy _
prpggl?ﬂglgﬁlggt?o : 0¥1/9.9 to 9.9/0.1), or both of ethyle?ﬁ ogbgsaggd
gﬁ{ | ene oxide (nmolar ratio : 0.1/9.9 to 9.9/0.1), wheregnto SO verage
nun%er of carbon atons of the alkyl or al kenyl group is

[ |l ecule is 0.5 to 8.
nol es of added al kyl ene oxi de per no
?gﬁrggftgug?eglﬁgl- or al kenyl sul fonic acids wherein the average nunber of

carbon atons of the -24-
solution of a surfactant alone, an aqueous solution of
a bleach activator alone and a mixed solution
comprising equimolar amounts of a surfactant énd a
bleach activator hﬂ=a2=0.5) with the concentration
being varied are measured, and C. thét is, the
critical micelle concentration of the aqueous solution
of a surfactant alone, Cy, that is, the critical
micelle concentration of the aqueous solution of a
bleach activator alone and C', that is, the critical
micelle concentration of the mixed solution of a
surfactant and a bleach activator are determined from
the concentration-surface tension curve.

Next, the parameter of interaction (B) between
the surfactant and the bleach activator is determined
from the above ¢, C, and C* as a function of the molar
fraction X;. an unknown quantity, of the surfactant in
the mixed micelle.

The parameter of interaction (8) between the
surfactant and the bleach activator is similarly
determined from the above @y, Cy and C' as a fuﬁction
of the molar fraction Xy, an unknown quantlty of the
bleach activator in the mixed micelle.

The results are represented as follows:

il lliii"B"TInliTﬂll




-10- al kyl or alkenyl group is 8 to 20. (4) Salts of olefinsulfonic acids

wherei n the average nunber of carbon atons is 10 to 20.

(5) Salts of

[ o]
al kanesul foni ¢ aci ds wherein the average nunber of carbon atons is 10 t

ﬁghber of carbon atons is 10 to 24. (7) Salts of alkyl

carboxylic acids having, added thereto, ethylene oxide or

or butylene oxide, or both of ethylene -25-

In(0.5C" (x/C|) ]

B = .
. (l - Xl')z

In[0.5C"/ (x4Cy) ]

(1 -~ Xz)z

In this equation, since X + Xy =

(0]

1,

(6) Salts of saturated or unsaturated fatty acids wherein the average

r al kenyl ether
propyl ene oxide

the

respective molar fractions X; and Xy of the surfactant

and the bleach activator in the mixed micelle can be

determined, whereby the parameter of interaction-(ﬂ)

between the surfactant and the bleach activator can be

determined.

The measurement of the interaction Parameter g

can be extended to a multi-component system comprising

three or more components. For example, in the case of

a ternary system comprising surfactants A1 and Az and a

bleach activator, the interaction parameter B can be

determined by regarding the mixture of surfactants Al

and A9 as one surfactant and determining the critical

micelle concentration of the surfactant and that of

the bleach activator. This is also true of the case

where the bleaching agent comprises a multi-component

system or the surfactant and the bleach activator each

comprise a multi-component system.

The present inventors have studied on the

relationship between the interaction parameter B and

the stabillty of the liquid bleachlng agent
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' [ lar ratio
[ and propyl ene oxide (nol:
g?kdfene ogide and butyl ene oxi de (nolar e i ky
mheyein t he average nunber of carbon atons

th of
: 0.1/9.9 to 9.9/0.1) or bo
ratio : 0.1/9.9 to 9.9/0.1),

or al kenyl group is

[ er
10 to 20 and the average nunber of noles of added al kyl ene oxide p

nol ecule is 0.5 to 8.

(8) Salts of [err]-sulfo fatty acids or esters of

: - Jerr err]
[err]- sulfo fatty acids represented by the followi ng fornula: [ I '

wherein Y represents an al kyl group havi#g 1 to 3

and, as a result, have found that a transparent liquid

OoXygen-base bleaching agent composition, wherein a

bleach activator is in & very stable state in an

aqueous hydrogen pPeroxide solution, can be produced

only when a combination of the bleach activator with

the surfactant is selected in such a manner that the B

value is smaller than -2,

Specifically. In the bleaching agent composition

of the present invention, the solubilization of the

bleach activator in a micelle of the surfactant serves
to prevent the occurrence of a reaction of the bleach

activator with a bulk solution and contributes to the

stabilization of the bleach activator.

the system wherein the bleach activator
stabilized include a System wherein the
exchange of the bleach activator in the
one in a monodisperse State in the bulk
lower, a system wherein the probability
Presence of the bleach activator in the

higher, and a system wherein the bleach

Examples of
can be more
rate of
micelle with
solu;ion is
of the
micelle'is

activator is

less liable to react with hydrogen peroxide in the

bulk. Specifically.-it is conceivable that the

bleaching agent composition has a good'storage
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on atons or a counter ion, Z represents a counter ion and R4 represents
ggrgﬁkyl or al kenyl group having 10 to 20 carbon atomns. ExaanFs of Lh:s
counter ion of the anionic surfactant include ions of alkali neta sdsyc as
sodi um and pot assi um Exanpl es of the nonionic surfactant to be u?]eI in
present invention include the follomnng conmpounds. (9) Pol yoxyet hyl ene

al kyl or al kenyl ethers 7.

stability in a system wherein the bleach activator
difficultly migrates from the mixed micelle to the
bulk. It is conceivable that when the bleaching agent
composition is diluted during washing or bleaching{
the mixed micelle is broken, thus inducing an intended
reaction for yielding an organic peracid.

If necessary, a chelating agent (d) can be
incorporated into the lidhid bleaching agent
composition of the present invention. Examples of the
chelating agent (d) to be used in the present
invention include scavengers for a divalent metal ion,
for example, the following compounds:

(1) an alkali metal salt or an alkanolamine salt
of a phosphoric compound such as orthophosphoric acid,
pyrophosphoric acid, tripolyphosphoric acid,
metaphosphoric acid, hexametaphosphoric acid and
phytic acid;

(2) an alkali metal.salt or an alkanolamine salt
of a phosphonic acid such as ethéne-l.lqdiphosphonic
acid, ethane-1,1,2-triphosphonic acid, ethane-1-
hydroxy¥1.l-d1phosphonic acid and its derivative,
ethanehydroxy-1,1,2-triphosphonic acid, ethane-1,2-
dicarboxy~-1,2-diphosphonic acid and methanehydroxy-
phosphonic acid;

(3) an alkali metal salt or an alkanolamine salt
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wherein the average nunber of carbon atoms of the alkyl or alkenyl group is
16 to 20 and the average number of noles of added ethylene oxide is 1 to
30. (10) Pol yoxyet hyl ene al kyl phenyl ethers wherein the average nunber of
carbon atons of the alkyl group is 6 to 12 and the average nunber of noles
of added ethylene oxide is 1 to 25. (11) Pol yoxypropyl ene al kyl or al kenyl
ethers wherein the average nunber of carbon atoms of the alkyl or alkenyl
group is 10 to 20 and the average nunber2&f nol es of added propyl ene oxi de
is 1to 20. (12) Pol yoxybutyl ene al kyl or al kenyl - ethers

of a phosphono carboxylic acid such as 2-phosphono-
butane-1,2-dicarboxylic acid, 1—phosphonobutane-2.3,4—
tricarboxylic acid and x-methylphosphonosuccinic acid;

(4) an alkali metal salt or an alkanolamine salt
of an amino acid such as aspartic acid, glutamic acid
and glycine;

(5)° an alkali metal salt or an alkanolamine salt
of an aminopolyacetic acid such as nitrildtriacetic
acid, iminodiacetic acid, ethylenediaminetetraacetic
acid, diethylenetriaminepentaacetic acid, glycol-.
etherdiaminetetraacetic acid, hydroxyethyliminodi-
acetic acid, triethylenetetraminehexaacetic acid and
djenkoiic acid;

(6) an alkali metal salt or an alkanolamine salt
of an organic acid such as diglycolic acid, oxydi-
succinic acid, carboxymethyloxysuccinic acid, citric
acid, lactic acid, tartaric acid, oxalic acid, malic
acid, oxydisuccinic acid, gluconic acid, carboxy-
methylsuccinic acid and carboxymethyltartaric acid:

(7) an alkali metal salt or an alkanolamine salt
of aluminosilicic acid represented by zeolite A; and

(8) an aminopoly(methylenephqsphonic'acid) and
‘an alkali metal salt or an alkanolamine salt thereof,
and polyethylenepolyaminepoly(methylenephosphonic

acid) and an alkali metal salt or an alkanolamine salt
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wherein the average nunber of carbon atons of the alkyl

10 to 20 .
20. (13) Nonionic surfactants having an al kyl

t her et o,

or al kenyl

9.9/0.1) or -12-
to 9.9/0.1), wherein the average number g;
thereof.

et hyl ene oxide and propyl ene oxide (nolar ratio :
et hyl ene oxi de and butyl ene oxi de (nol ar

or alkenyl group is

and the average nunber of noles of added butyl ene oxide is 1d'£jod
adde

group and,
0.1/9.9 to
ratio 0.1/9.9

The chelating agent (d) enhances the bleaching

detergency of the bleaching agent composition and, at

the same time, can improve the storage stability. For

this reason, the amount of incorporation

of the

‘chelating agent in the composition is preferably

0.0005 to 5% by weight, Particularly preferably 0.01

to 1% by weight.

The liquid bleaching agent composition of the

present invention usually contains the above

components (a) to (¢) or the above components (a) to

(d), and water. The pH value of the composition is

preferably in a neutral range, or in weakly acidic to

acidic range (pH 6 or less, preferably 3.

S or less).

If necessary, besides the abo#e components, pH

regulators, dispersants. thickeners, perfumes, dyes,

fluorescent dyes and eénzymes, such as protease,

lipase, amylase and cellulase, may be incorporated

into the liquid bleaching agent composition of the

present invention.

In the liquid bleaching agent composition of the

present invention, since the bleach activator and the

surfactant are used in such a combination as will

brovide a specified Interaction parameter P value, the

formation of a mixed micelle comprising the two
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carbon atoms of the al kyl or aIkenyl_grougriinﬁgCL?GZPSaEdtghgoéV?EZ?e
oher Far 55 3 afiano art s orLhatr a5 .o et < opreset
bygthe fol I owi ng general formula: R6 [err] mheregprRSaanggff?tah?QhaLaz be
or alkenyl group having 10 to 20 carbon atoms, [err] !
the same or different from-each other, represent Hor [err], nis an
integer of 1 to 3 and mis an integer of3®-to 3.
components serves to stabilize the bleach activator.
The bleach activator is dissolved in a homogeneous and
transparent state in an aqueous solution of hydrogen
peroxide by the formation of the above-described mixed
micelle. This provides a transparent liquid oxygen-
base bleaching agent composition wherein a bleach
activator is in a very stabilized state in an aqueous
solution of hydrogen peroxide.
Examples
The present invention will now be described with
reference to the following Examples, though it 'is not
limited to these Examples only.
Example 1
Various liquid bleaching agent compositions
listed in Table 1 were prepared through the use of the
following surfactants (A-1 to A-3). bleach activators
(B-1 to B-3) and chelating agent (C-1) and then
examined for the storage stability, bleaching effect
immediately after preparation and after storage for 14
days, and the occurrence of phase separation and
ﬁurbidity. Further, the B values were determined on
the bleaching compositions. _The pH value of each
composition was adjusted to.2 with sulfuric acid. The
evaluatlion was conducted by the following method . The

results are given in Table 1.
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(15) Sucrose/fatty acid esters wherein the average nunber of carbon atons
of the fatty acid noiety is 10 to 20. (16) Fatty acid/glycerol esters
wherein the average nunber of carbon atons of the fatty acid noiety is 10
to 20. (17) Ami ne oxides, for exanple, an al kyl- or al kenyl am ne oxi de
havi ng a straight-chain or branched - 13-

-31-

CH;
A-1 C12H25"T+"(CH2)3‘803-

CH,

A-3 ; C12H250‘(CH2CH20)10‘H

B=1: n-CHy(CHs)r~COO \)—su Na

B-2; n-CHa(CHz),o-COG-<g§2>-303Na

CH,
B-3; CH,(cug).corm(cm),ri: (CHz)sCOO‘(@'SUz-
i, -
HO OH OH
C-1; ' HO-L—-A——L—OH
b bagb

(1) Method of evaluating bleaching effect

9.3 ml of each of the liquid bleaching agent
compositions comprising components specified in Table
1 was thrown into small washing machine (National Mini
Mini; amount of liquid: 7 ¢) containing'a commercially
available detergent solution (0.133 wt.%, pH : 10.2).

Five clothes stained with black teas and prepared by
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al kyl or alkenyl group having 1 to 24 carbon atoms, still preferably an

al kyl am ne oxide represented by the follow ng general fornmula (A): RO [err]
wherein R8 represents an al kyl or al kenyl group having 8 to 24 carbon
atons, [err] and [err] which may be the same or different from each ot her,
represent an al kyl group having 1 to 3 carbon atons, D represents a -NHC
group or a -CNH group, E represents an al kylene group O having 1 to 5
carbon atons, and a and b are either -32-

"the following method was placed in the washing
machine, washed for 15 min, rinsed with tap water and
dried to calculate the percentage bleaching according
to the following equation. The reflectance was
determined with a colorimetriclcolor—difference meter
N-DR 101-DP manufactured by Nippon Denshoku Co., Ltd.
In this test, use was made of a liquid bleaching agent
composition immediately ;}ter the preparation and a
liquid bleaching agent composition after storage in a
;hermohygrostatted room at 40°C and 80 %RH for 14
days.

reflectance _ reflectance

after bleaching before bleaching
= x 100

reflectance _ reflectance
of white cloth before bleaching

Percentage
bleaching (%)

»: preparation of cloth stained with black tea
80 g of Nitto black tea (yellow package) was

boiled in 3 ¢ of deionized water for about 15 min and
filtered through a previously desized bleached cotton.
A cotton shirting #2003 cloth-was immersed in the
filtrate and boiled for about 15 min. The container
containing the black tea and the cotton shirting was

. removed away from the heat source and allowed to stand
for 2 hrs. The cotton shirting was spontaneously

dried, washed with water until the washing had no
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| | A, R8 représents an al kyl
1. In the above general formula (A),
ggtglgeg;lbgﬁgup having 8 to 24 carbon atoFB, farhthgfiiyrggsggéﬁ?Ignan
ing 12 to 18 carbon atoms. [err] a
thgl 8:838 ngzng 1 to 3 carbon atons, particularly preferably a group

[ oup. (18) A nonionic surfactant
[ rbon atom i.e., methyl group. ( C rfe
aﬂygﬂgigngoﬁﬁercially avai |l abl e under the tradenane of "Pluronic" and is

produced by condensing ethyl ene oxide. -33-

color, dehydratéd and pressed. The pressed cloth was
cut into a test pPiece having a size of 8 x 8 cm and
applied to the experiment.
(2) Method of evaluating storage stability

A sample was bPlaced in a transparedt glass
container, stored in a thermohygrostatted room at 40°C
and 80 %RH for 14 days. The amount of the bleach
activator, which yields 53 organic peracid and is
contained in the sample, was measured before and after
the storage, and the residual rate of the effective
bleach activator was calculated according to the

following equation:

residual rate amount of effective bleach

of effective activator after storage

bleach = x 100
activator amount of effective bleach

(%) activator before storage

(3) Method of evaluating océurrence of phase

separation and turbidity

The sample after storage_in the above jitem (2)
was allowed to stand at room temperature for 7 days
and then evaluated for the occurrence of phase
separation and turbidity of the liquid bleaching
composition according to the following criteria:

© : the whole solution was homogeneous.

X : precipitation occurred or thé solution was

turbld. |
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- 14- (19) A kyl glycosides, for exanple, one represented by the follow ng
general fornula: [err] wherein [err] represents a straight-chain or
branched al kyl, al kenyl or alkyl phenyl group each having 8 to. 18 carbon
atons in total, R12 represents an al kyl ene group having 2 to 4 carbon atons
and G represents a residue derived fromglucose. A nonionic surfactant
consisting of the al kyl glycoside(s) rephfsented3by t he above general

formul a -34-

(4) Method of determining B value

The surface tensions of a solution of a
surfactant (group A in Table 1) alone, a solution of a
bleach activator (group B in table 1) alone, and an
aqueous mixed solution comprising equimolar amounts of
the surfactant and the bleach activator were measured
in various concentrations at 25°C. The cmc values 6f
the aqueous solution of é‘single component and the
aqueous mixed solution were determined from the
surface tension-concentration curve thus obtained.
Then, the interaction parameter § was determined
according to the following equation:

In[O.SC*/(XICl)]

(1 - Xl)z
In[0.5C*"/ (x,Cy) ]

(l - Xz)z
The surface tension of each solution was measured
with a Surface Tensiometer CBVP-A3 manufactured by

Kyowa Interface Science Co., Ltd.
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wherein x (average value) is 0 to 5 and y (average value) is 1 tQ 1% IS

pref erabl e. Exanples of the anphoteric surfactant to be used in i
i nvention include a sul fobetaine and a carbobetai ne each having a

|_or_al Kénhyt group having 1 to 22

11l

strai ght-chain qbranched alk
atons. Still preferred|exanpl es of the| afpfjoterijc purffactant—ncl ude
sul f obet ai nes and [cgf hobet ai nef represenied Hg I|hel fol{l om ng gener al
. A — Py o (=1 | .
formula (B): R14 [ler|] |whefein| R13 represefjtSca 4l Kyl prpep having 8 to 22
- O~
L
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car bon étons, [err] and [err], which may be the sane or different from each

[ R16
ot her, represent an al kyl group -15- having 1 to 3 carbon atons,
representg an al kyl ene group having 1 to 5 carbon atons which nay have a
hydr oxyl group, D represents a -NHC- group or a -CNH O 0

group, E represents an al kyl ene group having 1 to 5 carbon atons, a and b
are either both 0 or both 1, and

-36-
Example 2
Varidus liquid bleaching agent compositions
listed in Tables 2 and 3 were prepared through the use
of the bleach activator (B-1 to B-3) used in Example
1, the following bleach activators (B-4 to B-8), the
following surfactants (A-4 to A-8) and the following
chelating agent (C-2) and then examined for the
storage stability, the bleaching effect immediately
after preparation and after storage for 14 days, and
the occurrence of phase separation and turbidity in
the same manner as that of Example 1. The PH va.
each composition was adjusted to 2 with sulfuric
The results are given in Tables 2 and 3.
CH,
A-4 ; n—CmH%-L~O
CH,

0 H CH; OH

I |
A-5 ; chHZS—C-N—(CH2)3-1'\1*—CHZCHCH2503

CHy
0 H CH,
1
. + -

l
- CH,

A-T7 ; a mixture comprising equal amounts (weight

cct Has Been Reﬁaced
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Y represents [err] [err]

(B), [err] represents an a
particularly preferably an
and R15 represent an al kyl

-COO- or -0OCOM. In the above general formula

| kyl group having 8 to 22 carbon atons,
al kyl group having 12 to 18 carbon atons. Rl14
group having 1 to 3 carbon atons, particularly

preferably a group having one carbon atom i.e., nethyl group. In the case

of the sulfobetaine, [err]
hydr oxypr opyl ene group hav
case of the carbobet ai ne,

having 1 to 5 carbon atons.

A-8 :'

B—-4;

B-5

B-6 ;

Sheet Has Been Replaced

LT

preferably represents a propyl ene or

ing 3 carbon aBdrs. On the other hand, in the
[err] preferably represents an al kyl ene group
In particular, in

CHy
ratio) of n-CIZHZS—N+-CH2CHCHZSO3- and
| |
CHy OH
CHy
n-CMHZS‘T‘-‘CHz?HCHzSOs-
CH3 OH
a mixture comprising equal amounts (weight
ratiO) of n‘Clzﬁzs-o-(CH2CH20)10"H and

CH,
I
iso-Call, 7CONH(CI,) 3 N- fcuz)scou—QO §0:"

I
CHa

CH.
; CH;(CHz):III“—(CH:):COU—\{’j\,—SOa'
" | —

CH,
a mixsture comprising equal amounts (weight
ratio) of

CHs

) I /\ -

n-CTH.s-CONHkCH:)sN:-(CH:);COU—QE:§ S0; and

I
CHy

CH,

|
n-CsHi9-CONH(CH,) sN= (CH1)5CGO—<§22>-303'

I
- CHs



t he case of the carbobetaine, one wherein D and E may represent a - CNH
group and a propyl ene group (a=b=1), O respectively can be used. The bl each
activator (c) to be used in the present invention, which yields an organic
peraci d when reacted with hydrogen peroxide, is not -16- particularly
limted so far as it can be solubilized

-38-
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by a surfactant used for the preparation of the |iquid bleaching agent

conposition of the present invention, and exanpl es thereof include

triacetin, a fatty acid anhydride having 2 to 18 carbon atons, and sodi um

al kanoyl oxybenzenesul fonate. Particularly preferred exanples of the bl each
I ncl ude conpounds represented by the follow ng general formula

(1),

activator
I ncl udi ng conpounds capabl e of yielding an organic peracid having a

quat ernary anmoni um group: [err]
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0 wherein R represents an al kyl, alkenyl, aryl or alkylsubstituted aryl ‘t
group which may have a -N+- group, nis O or 1, and L represents an

el i m nabl e group having an anionic group. In the general formula (1), the

total nunber of carbon atons in the Ris preferably 1 to about 20. Exanples

of the L include -17-
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‘ [ nts H or
[err] [err] represents an al kylene group, pis O or 1 and Mreprese
1 alkali netal). : .
Z?oﬁs. Preferred exanples of the bleach activator
represented by the foll ow ng general
represents an al kyl, al kenyl, aryl

to 20 carbon

The al kyl ene group R17 preferably has 1 to 5 carbon

formula (I'l1): [err] O wherein R
or al kyl substituted aryl @7@ i

T

-41 -

Claims

1. A transparent liquid bleaching agent
composition characterized by cdmprising hydrogen
peroxide ka). a8 surfactant (b) and a bleach activator
(c) capable of Yielding an organic Peracid when
reacted with hydrogen peroxide and having a value of
an interaction parameter‘h of a mixed system
consisting of the surfactant (b) and the bleach
activator (c) as calculated according to the following

equation of smaller than -2

In[‘zlc*/ (XICI) ]

B =
(1 - Xl)z

In{ayC'/ (x4Cy) ]

(1 - xﬂz

wherein

C, : the critical micelle concentration of the
surfactadt;

Cy : the critical micelle concentration of the
bleach activator;

@ : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added
surfactant) ;

@y : the molar fraction of the bleach activator in

the whole mixed solute (molar fraction of added activator):

A A

i ncl ude also.conpounds

i

17md

l



atoms in total and nis 0 or 1. Still preferred exanples of the bleach
act.ivator include one capable of yielding an organic permgshehmn@naﬁced

qguat ernary ammoni um group. and specific exanpl es thereof ds
represented by the follow ng general formula (I11):
R3 0

~42-

C' : the critical micelle concentration of the
mixed system;

X; : the molar fraction of the surfactant in the
mixed micelle; and

Xy : the molar fraction of the bleach activator in
the mixed micelle.

2. The liquid bleaching agent composition
according to claim 1, whé}ein the surfactant (b) is at
least one member selected from the group consisting of
nonionic surfactants, anionic surfactants and
amphoteric surfactants.

3. The liquid bleaching agent composition
according to claim 2, wherein the surfactant (b)
comprises a sulfobetaine amphoteric surfactant.

4. The liquid bleaching agent composition
according to claim 1, wherein the surfactant (b) is at
least one member selected from the group consisting of
nonionic surfactants and amphoteric surfactants.

5. The liquid bleaching agent composition
according to'claim 4, wherein the surfactant (b)
comprises a sulfobetalne amphoteric surfactant.

6. The liquld bleaching agenc'composition
dccording to claim 1, whereln the bleach activator (c)
is at least one member selected from the group

consisting of compounds represented by the following

HIIIIII llllll IIIH HIII II Illl



scripti i 1). [err]
A description will now be nmade on the general formula (11 L
represen?s an al kyl group having 1 to 18 carbon atons, preferably1-to--14

carbon atons, A represents [err] [err] represents [err] %%yr or ernr_el

(wherein nis 1 to 12, particularly preferably 1to5).

both 0 or both 1. and j is 1 or 0. [err] and [err] which l or
represent an al kyl group having

different from each other, _
at ons. _ -43-

general formula (I):
R-(O)n—C-L
i : (I)
0

wherein R represents an alkyl, alkenyl, aryl or alkyl-

substituted aryl group which may have an -N*'- group, n

is 0 or 1, and L represents an eliminable group having

-

an anionic group.

7. The liquid bleaching agent composition
according to claim 1, which further contains a
chelating agent (d).

8. A transparent liquid bleaching agent
composition characterized in that said composition
comprises hydrogen peroxide (a), a surfactant (b) and
a bleach activator (c¢) capable of yielding an organic
peracid when reacted with hydrogen peroxide, the
content of the hydrogen peroxide (a) is 0.3 to 30% by
weight based on the total amount of the composition,
the total content of the surféctant (b) and the bleach
activator (c) is 0.1 to 50% by weight based on the
total amount of the composition, the weight ratio of
the surfactant (b) to the bleach activator (c) is 50/1
to 1/5, and the. interaction parametér B of a mixed
System consisting of the surfactant (b) and the bleach

activator (c¢) as calculated according to the following

. * c L M S *



imted, and
The I'i nkin roup is a divalent group and not particularly limte
exanpl es tge?eofplnclude a straight-chain or branched al kylene group, a-
cycl o- al kyl ene group, a phenyl ene group, an al kyl ene- phﬂﬂyghgéaga,ggegyger

limn
an oxyal kyl ene group [err] Although exanples of the e
incluée the followng groups, it is not limted to these e
-19-

-44 -

equation is smaller than -2:

Inla)C*/ (x,C)) ]

(1 - Xl)z

In{ayC'/ (%,Cy) ]

(1 - xpz
wherein

.C; ¢ the critical micelle concentration of the
surfactant; ) |

Cy : the critical micelle concentration of the
bleach activator;

@ : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added
surfactant) ;

@y : the molar fraction of the bleach activator in
the whole mixed solute (molar fraction of added
activator);

C*' : the critical micelle concentration of the
mixed system;

\ Xy : the molar fraction of the surfactant in the
mixed micelle: and

Xy ¢ the mblar fraction of the bleach activator in
the mixed micelle.

9. The liquid bleaching agent composition
according to claim 8, wherein the surfactant (b) is at

least one member selected from the group consisting of

||II||I| IIIIII i |I II||



| [err] and [err err] (wherein R17 represents an al kyl ene group,
L$;¥Lrgbly]an aI&erLe[groLp having 1 to 5 carbon atons, pis 0 or 1 and M
represents Hor an alkali netal). In the general formula (I11), X- "
represents an inorganic or organic counter-ion. However. X- is absent end
the elimnable group is [err] Specific exanples of the conpound represente
by the general formula (111) include the foll owi ng conpounds. CH3

-45-

nonionic surfactants, anionic surfactants and
amphoteric surfactants.

10i The liquid bleaching agent composition
according to claim 9, wherein the surfactant (b)
comprises a éulfobetaine amphoteric'surfactant.

11. The liquid bleaching agent composition
according to claim 8, wherein the surfactant (b) is at
least one member seleéted from the group consisting of
nonionic 5urfactants and amphoteric surfactants.

12. The liquid bleaching agent composition

according to claim 11, wherein the surfactant (b)

comprises a sulfobetaine amphoteric surfactant.

This Sheet Has Been Reﬂl, aced
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' [11-1) CH3 [err] [err] group) X- (I11-2) O
.%:;i} groFng][err] ( -éo - IL the present invention, the surfactant

(b) and the bl each activator (c), which yields an organi c peracid when
reacted with hydrogen peroxide, are

ABSTRACT

LIQUID BLEACHIﬁG AGENT COMPOSITION

A transparent liquid bleaching agent composition
having a transparent appearance and excellent storage
stability and bleaching power, characterized by
comprising hydrogen peroxide (a), a surfactant (b) and
a bleach activator (c¢) capable of yielding.an organic
peracid when reacted with-hydrogen peroxide and having
a parameter f of a mixed system cénsisting of the
surfactant (b) and the bleach activator (c) as
calculated according to the following equation of

smaller than -2:

(1 - x;)?

In[“zc*/(xzcz) ]

(1 - xp?
wherein

C; : the critical micelle concentrétion of the
surfactant;

C, : the critical micelle concentration of the
bleach activator;

@) : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added
surfactant);

@y : the molar fraction of the bleach activator in

This Sheet Has Been Re[ilaced




incorporated in a total anmpbunt C(b) plus.(c)) of 0.1 to 50% by wei ght,
preferably 6 to 45% by wei ght, particularly preferably 8 to 25% by wei ght,
into the liquid bleaching agent conposition. The weight ratio of the
conponent (b) to the conponent (c) is 50/1 to 1/5, preferably 15/1 to 1/1,
particularly preferably 10/1 to 3/1. Further, in the present invention, the
surfactant (b) and the bl each activator (c), which yields an organic
peraci d when reacted with hydrogen peroxide, are selected in such a manner
that the value of the

the whole mixed solute (molar fraction of added
activator);

C*' : the critical micelle concentration of the
mixed system;

X; ¢ the molar fraction of the surfactanﬁ in the
mixed micelle; and |

X, : the molar fraction of the bleach activator in

o

the mixed micelle.

- v,
Feon
LU

e
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T st
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-21 - interaction parameter [err] of a mixed system consisting of the

surfactant (b) and the bleach activator (c) as calculated according to the
~2preferably -30 to -3, particularly

foll owi ng equation is snaller than _
' “"ﬂlér$ﬂiEET HASBEERIjtical mcelle

preferably -20 to -4: [err] wherei
concentration of the surfactant nmepsure@®epiACEgerr] ¢
' REPLACEMENT SHEET

-1-

3

04 JUL 1996

SPECIFICATION 1

LIQUID BLEACHING AGENT COMPOSIJ

Eield of rhe Tnvantinn

The present invention relates to a liquid
bleaching agent composition, more particularly to a
liquid bleaching agent composition having nort only an
excellent storage Stability but also a good bleaching

power.

Descriorian of rhe Relared arrp

Bleaching agent is chemically classified ince
chlorine-base bleaching agent and oOXygen-base
bleaching agent. Further, it is Physically classified
ingo solid (powdery) bleaching agent and liquid
bleaching agent.

The chlorine-base bleaching ageat is limited in
the kind of fibers to which 1t can be applied, cannot
be used for colored or patterned fabrics. and has a
peculiar odor. For this reason, in recent Years, an
oxygen-base bleaching agehc free from these drawbacks
has come to widely spread in the art.

Sodium percarbonate and sodlum perborace are
Particularly utilized as the solld oxygen-base
bleaching agent from the viewpolnt of bleaching
performance, stabllity, etc. A liquid oxygen-base

bleachling agent whereln use is made of hydrogen

Sheet Has Been Reﬂlaced
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3 ' [ ' i red at
Cfff the:critical mcelle concentration of the bleach act;xgta;orgai$Xed
.‘25”érr]C: [err]: the nmolar fraction of the surfactart IPraction e mX
éo{ute (hDIar fraction of added surfactant); the nolar

: L ed
bl each activator [ the whole m xed solute (molar fraction of 8dded o
[ ; : ritical mce _ _
ac;;x?ggr;i gz[éﬁrfcf [err] : the nolar fraction of the surfactant in the
me -

m xed mcel |l e; and o -1-
C : SPECIFICATION

Eield of the Invention

The present invention relates to a liquid
bleaching agent composition, more particularly to a
liquid bleaching égent composition having not only an
exXcellent storage stability but aiso & good bleaching

R power.

Dgsnrinfion of the Rg]ated Art

Bleaching agent is chemically classified into
chlorine-base bleaching agent and.éxygen-base
bleaching agent. Further, it is Physically classified
into solid (powdery) bleaching agent and liquid
bleaching agent. | '

The chlofiné-base bleaching-agent.is limited in
the kind of fibers to which it can be applied, cannot-
be uéed for colored or pPatterned fdbrics. and has a
beculiar odor. For this reason, in recent years, an
Oxygen-base bleaching agent free from these drawbacks
has come to widely spread in the art.

Sodium bercarbonate-and sodium perborate are
particularly utilized as the solid oxygen-base
bleaching agent frqm the viewpoint of bleaching

performance, stability, etec. A liquid oxygen-base

vieaching agent wheretn use is TV SHEETS  SG,
. o | iption : paged ... to paged ..
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[err] :the nolar fraction of the bleach activator in -22- the m xed

m celle. When the bleach activator (c) and the surfactant (b) are selected
in such a conbination that the [err] value is smaller than -2. it becones
possible to produce a transparent |iquid oxygen-base bl eaching conposition
wher-ein the bl each activator (c) is in a very stabilized state in the
aqueous hydrogen per oxi de .

-2-

peroxide has also considerably spread by virtue of its
handleabilify.

Since the bleaching power of the oxygen-base
bleaching agent is lower than that of the chlorine-:
.base bleaching agent, a bleaching agent composition
comprising a éombination of the oxygen-base bleachihg
agent with vafious bleach activators are utilized in
the art. -Examples of the activator include nitriles

. represented by acetonitrile, O-acetylated compounds
represented-by glﬁcose pentaacetate (GPAC). N-acylated
compounds represented by tetraacetylethylenediamine
(TAED) and acid anhydrides represented by maleic
anhydride. '

As a result of the studies condﬁcted by the
present inventors, it has been found that compounds
capable of reacting with hydrogen peroxide to yield an
organic peracid having a quaternary ammonium group,
such as those descfibed in U.S. Patent Nos. 4,933,103
(assignee: Kao Corp., date of grant: June 12, 1990),
5,059,344 (assignee: Kao Corp., date of grant: Octobef
22, 1991). 4.915,863 (assignee: Kao Corp., date of
grant: April 10, 1990)4-_4.978_.770 (assignee: Kao @.
Corp., date of grant: Decembér 18, 1990) weid—thamdnilio
are very exCéllént as the bleach activator. Further,

examples of an organic peracid precursor having an

This is the replacement sheet
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-

sol ution: -For this reason, in the present invention, it is inportant to
sel ect the surfactant (b) and the bl each activator (c) in such a
conbination that the [err] value . is smaller than -2. Specific exanpl es of
such a conbi nation include: (1) a conbination of at |east one surfactant
sel ected from sul fobetai nes anong-the conpounds represented by the
above-nentioned general fornmula (B) with at.|east one bl each actlyator
represented by the above-nentioned general fornmulas (I1) or (II1); (2) a
conbi nati on of at |east one surfactant-3-

anionic group are described in U.S. Patent Nos.

‘4,412,934 (assignee: Procter & Gamble Co.:; date of

grant: November 1, 1983%{ 4.68i,592 (assignee: Procter fand
& Gamble Co.; date of grant: November 1, 1987)-ead;ehe
s=tlean,

When the bleaching agent composition comprises a
mixture of solid substances, a good storage stability
can generally Be attained when the composition

. comprises a mixture of a solid peracid salt with the
above-described s&lid bleach activator as a dried
particle capable of yielding the above-described
organic peracid. Neither any_remarkable reaction nor
a loss of the activity occufs:until.the composition is
poured into water in a washing machine, sa&e=, so far
as they are maintained under dry condition during
strage. However, when the compésition is exposed to a
highly humid environment, for example, in a bathroom,
the dry bleaching.agent (solid peracid salt) becomes
humid., whereby its activity is lowered. When hydrogen
peroxide which is liquid at an ordinary temperature is
used as a peroxide source, it is impossible to provide
a bleaching agent cbmposition ih a dried particlg
form.

Several proposalé have been made on a liquid

bleaching agent composition comprising hydrogen

This is the replacement sheet
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d from carbobet ai nes anong the conpounds represented by the
;ggsgfﬁentioned general fornmula (B) with at | east one bl each ?fflyazg; .
represented by the above-nentioned general fornulas (11) or (_d );
combi nation of at |east one surfactant selected from amnne OXIAFS h at
represented by the above-. -23 - mentioned general formula (A) wi |
| east one bl.each activator represented by the above-nenti oned genera

-4.

peroxide. U.S. Patent No. 3,970,575 (assignee: Purex,
date of grant: July 20, 1976) discloses a bleaching:
agent composition comprising hydrogen peroxide which
is stable under an aéidic condition and is colored
blue with a'phthalocyaniné pigment. U.S. Patent No.
3,956,159 (assignee: Procter % Gamble Co. ; daté of
grant: May 11, 1976) discloses a liquid bleaching
agent composition comprising an organic peracid and
its salt dissolved in an anhydrous organic ternary
solvent (a three-éomponent solvent). Further, U.S.
Patent No. 4,238,192 (assignee: iohnson.& Johnson;
date of grantﬁ December 9, 1980) discloses a liquid
bleaching agent composition 6ased on hydrogen
peroxide. This composition contains an acid for
adjusting the'pH value thereof to 1.8 to 5.5 and a
nitrogen compound (particularly an amino acid) for
imparting a stability thereto. U.S. Patent No.
4.130,501 (assignee: F.M.C. Corp.; date of grant:
December 19, 1978) discloses a stable, viscous, liquid
bleaching agent composition comprising hydrogen
peroxide which contains a surfactaht and a thickener
being added thereto. Besides theée'compositions. a
detergent composition comprising an alkylphenolic
nonionic surfactant, hydrogen peroxide and a

stabllizer (phosphoric acid or the like), and an
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; : i nat | ' hyl ene al kyl
formulas- (11) or (Il11); and (4) a conbination of polyoxyet _
et hers (aeerége n&nber of noles of added ethylene oxide: 5 to 20) with at
| east one bl each activator represented by the above-nentioned general
formulas (I1) or (Il1). In particular, when the conbination (1) is

i i I'i qui d oxygen-base bl eachi ng
2gent composi i on ahi ch 1S stable for a §n._gl ?)erngevdbé?dte (e The method o
nmeasuring the interaction paranmeter [err] w
known that the value of the |nieract|0ﬂ5-
aqueous concentrate for bleaching having an etcellent
storage stability and a pH value of 10_or less and
tenside
containing hydrogen peroxide, a nonionic Feraite and a
specified amine oxide as a stabilizer are also known
in the art. All of these inventions, however, are:
ones made for the purpose of stabilizing a liquid
bleaching agent composition comprising hydrogen
peroxide, and no consideration is .given to an
. lmprovement in the bleaching power. Further, since no
bleach activator is incorporated in all of them, the
bleaching power cannot be said to be satisfactory.
Meanwhile, a liquid bleaching agent composition
which utilizes a bleach activator capable of yielding
an organic peracid is also known in the art. For
_example.-U.S. Patent No. 4,772,290 (assignee: Clorox,
- date of patent: September 20, 1988) discloses a
composition having an excellent storage stability and
a low temperature activity and comprising an acidic
aqueous solution containing hydrogen peroxide and a
solid bleach activator dispersed therein. Since,
- however, this composition is not transparent and a
bleach activator is dispersed therein, it has a
drawback_that the activator precipitates and separates

during storage, so that the object of the use of the

composition is remarkably spoiled. Further, this
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paranmeter [err] does not depend upon the relative nolar ratio such as the

mol ar fractions [err] of the surfactant and bl each acti vator

in the m xed

mcelle and the nolar fractions [err] [err] of the surfactant and bl each
activator in the whole m xed solute but is uniquely determ ned by the kind

and conbi nati on of the surfactant and bl each acti vator

used. Ther ef ore.

an

aqueous m xed sol ution conprising equinolar anmounts of the surfactant and
the bl each activator is selected in the-freasurenent of the [err] value. At

the outset, the surface tension of an aqueous

composition also has a drawback that no

satisfactory

bleaching power can be attained during use because

the bleach activator is stored in an aqueous solution

and therefore it gradually undergoes hydfolysis. Thus -

there has not been found any liquid bleaching agent

composition which is transparent and excellent in

storage stability and contains, dissolved therein, a

bleach éctivator capable.Bf vielding an

peracid.

organic

bleaching agent composition having an improved j/£torage

stability and a higher bleaching power and gbntaining

4

a bleach activator dissolved therein is//[quired in

4

the art, and an object of the presen/f{nvention is to

provide such a liquid oxygen-base ‘1each1ng agent

composition.

) o B _OT fLhe Qven 0

The présent invento¥s have made extensive studies

with a view to develgfing a liquid oxygen-base

bleaching agent cofiposition which is excellent in

storage stability and transparent and has a higher

_ bleaching pdwer. As a result, they have found that

the g8 v ue as an index for the magnitude of

intephction between a surfactant and a bleach
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-24- solution of a surfactant al one, an aqueous sol ution of a bl each
activator alone and a m xed sol ution conprising equi nolar anounts of a
surfactant and a bl each activator [err] with the concentration being varied
are neasured, and Cl, that is, the critical mcelle concentration of the
aqueous solution of a surfactant alone, C2, that is, the critical mcelle
concentration of the aqueous solution of a bl each actlvator alone and [err]
that is, the critical -6a-

U.S. Patent No. 5,160,655 (assignee: Lever

Brothers Company, date of patent: November 3, 1992)

discloses an aqueous structured liquid detergent

composition comprising detergents active materials and

a peroxygen bleach compound, said detergent

composition showing less than 25% volume increase

while stored at a temperature between 20° and 37°C

for three months afterggfeparation.

Aécordingly. a transparent liquid oxygen-base
bleaching égent_composition having an impfoved'sforage
stability and a ﬁigher bleaching_powef_and containing
a bleach activator d1§solved therein is required in
the art, and an opject of the present invention is to
provide such a liquid oxygen-base bleaching agent
composition. :

Disclosure of the Invention

The presént inventors have made extensive”studies
with a view to-developing'a liquid oxygen-ﬁése |
bleaching agent composition which is exceilent,in
storage stability and transparent and has a higher
bleaching power. As a result, they have found that
the f value as an index for the magnitude of
inceraction between a surfactant and a bleach

activator correlates to the storage stability. They

This is the replacement sheét
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mcelle concentration of the m xed solution of a surfactant and a bl each
activator are determned fromthe concentration-surface tension curve.
Next, the paranmeter of interaction ([err]) between the surfactant and the
bl each activator is determ ned fromthe above [err] [err] and C as a
function of the nolar fraction X1, an unknown quantity, of the surfactant
in the mxed mcelle. The paraneter of interaction ([err]) between the
surfactant and the bl each activator is simlarly determ ned fromthe above
[err] and [err] as a function of the nmolar fraction [err] an unknown

gquantity, of the

have further studied from this point of view and, as a
result, have found that when a bleach activator is
combined with a surfactant in such a manner that the p
value is smaller than -2, the bleach activator can be
stabilized and homogeneously dissolved in a
transparent state, so that it becomes possible to
provide a transparent liquid oxygen-base bleaching
agent composition whereln & bleach activator is in a
remarkably stabilized state even in an aqueous
hydrogen peroxide sclution, which has led to the
completion of the present invention.

Accordingly. the present invention provides a
SEGRCPROR liquid bleaching agent composition,
ehaaeeseeieed=h;.comprlsing hydrogen Peroxide (a), a
surfactant (b) and a ‘bleach activator (c) capable of
yielding an organic peracid when reacted with hydrogen
peroxide, aa4=be¥$ne a value of an interaction
parameter, B, of a mixed System consisting of the
surfactant (b) and the_bleaoh'activator (c) as
calculated_according to. the following equation of

smaller than -2:

In[alc‘/(xlcl) ]

In{a,C'/ (x,Cy) ]




bl each activator in the mxed mcelle. The results are_reFLessggegcﬁfve
f-ol | ows: -25 - Jerr] In this equation, since x + x2=, b? hpaCtivator
mol ar fractions [err] and [err] of the surfactant and the eagf

in the mxed mcelle can be determ ned, whereby the paraneter

interaction [err] between the surfactant and the bl each activator can be

-8-

wherein

C, : the criﬁical micelle concentration of the
surfactant peasured at 25°C;

Cy : the critical micelle concentration of the

bleaching activator measured at 25°C;

@; : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added
surfactant); i

@y : the mola;.fraction'of the bleach activator in
the whole mixed salute (molar fraction of added
activator);

C' : the critical micelle concentration of the

mixed system. measured at 25°C;

X, : the molar fraction of the surfactant in the
mixed micelle; and

X, : the molar fraction.of the bleach activator in
the mixed micelle. | _

The interaction parameter B used herein is
defined in "Advances in Colloid and Interface
Science”, Vol. 28, pp. 111-129 (1986).

In the present invention, hydrogen peroxide (a)'
is incorporated in an amount of 0.3 to 30% by weight,
preferably 0.5 to 10% by weight, particularly
preferably 2't6 7% by weight, into the compoéition.

Although the surfactant (b) to be used in the
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i I nteraction paraneter [err] can be
it onded 1o ae rfﬁ?ggﬁggggn?fsggfen1conprising three or nn;e fgngnfgﬁfj
oo o a'nuthe case of a ternary system conprising surfac A e
i exanple,dln bl each activator, the interaction paraneterd[i; | ean
et o g by o arding the mxture of surfactants [err] an A2 as o
o factand bydrggternining the critical mcelle concentratio e e
S oo and tﬁat of the bl each activator. This is al so trugr_the
azéigc:ﬁgtbﬁgaching agent conpr.ises a mBlti-conponent system

surfactant and the bl each activator each |
present invention is not particularly limited, the

composition of the present inventionjgpeferably
contains at least one surfactant seiected from the
group consisting of nonionic surfactants, anionic
surfactants and amphoteric surfactants, or at least
one surfactant selected from the group consisting of
nonionic surfactants and amphoteric surfactants.

Examples of the anionic . surfactants to be used in

_ the present invention include the following compounds.

(1) Salts of alkylbenzenesulfonic acids having a
straight-chain or branched alkyl group, wherein the
average number of carbon atoms of the alkyl group is 8
to 18. '

(2) sSalts of alkyl or alkenyl ether sulfuric
acids having a straight-chain or branched alkyl or
alkenyl group and, added thereto, ethylene oxide or
propylene oxide or butyleng oxide, or both of ethylene
oxide and propylene oxide (molar ratio - 0.1/9.9 to
9.9/0.1), or both of ethylene oxide and butylene oxide
(molar ratio : 0.1/9.9 to 9.9/0.1), wherein the
average number of carbon atoms of the alkyl or alkenyl
group is 8 to 20 and the average number of moles of
added alkylene oxide Peér molecule is 0.5 to §.
| (3) Salts of alkyl- or alkenylsuifonic acids

wherein the average number of carbon atoms of the

- This is the 're'plaoefmem'shoet
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ri i t inventors have studied on
-a nulti-conponent system The presen _
ﬁﬁgpigfgt?onship beFReen the interaction parameter [err] and Ehfosgag;gléﬁ]
of the liquid bleaching agent -Zﬁ- conP05|tgogrggégtrfgggfher 2 systen
rious surfactants and bl each agents ar _ ,
?QELFtvahave found that a transparent |iquid oxygen-base bl eachi ng agent

conposition, wherein a
-10-

alkyl or alkenyl group is 8 to 20.

(4) Salts of olefinsulfonic acids wherein the
average number of carbon atoms is lo_to 20.

(5) Salts of alkanesulfonic acids wherein the
average number of carbon atoms is 10 to 20.

(8) Salts of saturated or unsaturated fatty
acids wherein the average number of éarbon atoms is 10
to 24. | )

(7) Ssalts of alkyl or alkenyl ether carboxylic
acids having, addéd thereto, ethylene oxide or
propylene oxide or butylene bxide, or both of ethylene
oxide and propylene oxide.(molar_ratio : 0.1/9.9 to
9.9/0.1) or both of ethylene bxide and butylene oxide
(molar ratio : O.;/S.S to 9.8/0.1), wherein the
average number of carbon atoms of the alkyl or alkenyl
group is 10 to 20 and the average number of moles of
added alkylene oxide per molecule is 0.5 to 8.

(8) sSalts of a-sulfo fatty acids or%ésters of «-
sulfo fatty acids represented by the following
formula:

RY-CHCoO,Y
éosz
wherein Y represents an alkyl group having 1 to 3

carbon atoms or a counter lon, Z represents a counter

ion and Rf tepresents an alkyl or alkenyl group haviag
This s the feplacemernt sheet
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bleakh activator is in a very stable state in an aqgeﬁﬁz Brg;g%egcgfcg?g?e
uti nmbi nati on o .
sol ution, can be produced only mhen a co lvato
i ’ [ h a manner that the [err] valu
with the surfactant is selected_ln suc _ rr]l e s
i fi bl eachi ng agent conposition
smal ler than -2. Specifically, in the orposttion of the
' [ lubilization of the bleach activa or
D ha surt oot st sore S h ccurrence of a reaction of the
of the surfactant serves to preven; the o . LOpithe
[ i d contributes to the stabiliz
each activator with a bul k solution an _
SL t he bl each activator. Exanples of t-Hd -system wherein the bl each

activator can be nore

10 to 20 carbon atoms.

Examples.of the counter ion of the anionic
surfactant include ions of alkali metals such as
sodium and potassium.

Examples of the nonionic surfactant to be used in
the present invention include the following compounds.

(9) Polyoxyethylene alkyl or alkenyl ethers |
wherein the average number of carbon atoms of the

. alkyl or alkenyl gréup is 10 to 20 and the average
-number of moleé of added ethylene oxide is 1 to 30.

(10) Polyoxyethylene alkylphenyl ethers wherein
the average number of carbon atoms of the alkyl group
is 8 to 12 and the average number of moles of added
ethylene oxide is 1 to 25.

(11) Polyoxypropylene alkyl or alkenyl ethers
wherein the average number 6f carbon atoms of the
alkyl or alkenyl group'is 10 to 20 and the average
number of moles of added propylene oxide is 1 to 20.

(12) Polyoxybutylene alkyl or alkenyl ethers
wherein the average number of carbon atoms of the
alkyl or alkenyl group ié 10 to 20 and the average
number of moles of added butylene oxide is 1 to 20.

(13) Nonionic surfactants having an alkyl or
alkenyl group'and,.added thereto, ethylene oxide and
propylene oxide (molar ratio : 0.1/9.9 to 9.9/0.1) or
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. _ )
stabilized include a systemwherein the rate of excha?gfeorntPﬁebLﬁﬁﬁ
activator in the mcelle with one Intﬁ nnngggzpf[fs zfathe R nenoe o the

[ wer, a system wherein e pr fLhe
Eﬁggzhogcifvggor in thg mcelle is higher, and a systemwherein the b

' ' eroxi de in the bul k.
i [ s liable to react wth hydrogen p b . 4
gSELY?fg;|:§ l?f I s conceivabl e that the bl eaching agent conposition ha

good storage -12-

ethylene oxide and butylene oxide (molar ratio
0.1/9.9 to 9.9/0.1), wherein the average number of
carbon atoms of the alkyl or alkenyl group is 10 to 20
and the average number of moles of added alkylene
oxide per mo;eculé is 1 to 30.

(14) Higher fatty acid alkanolamides or their
alkylene oxide adducts represented by the following
general formula. )

RS
( g:ﬁcnzo ) H
RCON
-\
(CHCH,y0) H
L
‘wherein RS represents an alkyl or alkenyl group having
10 to 20 carbon atoms, R® and R, which may be the same
or different from each other, -represent H or CH;, n is
an integer of 1 to 3 and m is an integer of 0 to 3.

(15)- Sucrose/fatty acid eésters wherein the
average number of carbon atoms of the fatty acid
moiety is 10 to 20. |

(18) Fatty acid/glycerol esters wherein the
average number of carbon atoms of the fatty acid
moiety is 10 to 20. |

(17) Amine oxides, for example, an alkyl-.or

' alkenylamine oxlide having a straight-chain or branched

- Thig- is the replacement sheet

Date: - 4 NOV 1997



-27- stability in a systemwherein the bleach activator difficultly.
mgrates fromthe mxed mcelle to the bulk. It is conceivable that when
t he bl eachi ng agent conposition is diluted during washing or bleaching, the
m xed mcelle is broken, thus inducing an intended reaction for yielding an
organic peracid. |If necessary, a chelating agent (d) can be incorporated
into the |iquid bleaching agent conposition.of the present invention.
Exanpl es of the chelating agent (d) to be used in the present
i ncl ude scavengers for a dival ent netali3-on.

i nvention

alkyl or alkenyl group-having 1 to 24 carbon atoms,
still preferably an alkylamine oxide repreéented by
the following general formula (A):

R

Rs‘(D)a-(E)—b-l‘lI"O (a)

L
wherein RS represents én 2lkyl or alkenyl group having
8 to.24 carbon atoms, R’ and R, which may be the same.

" or different from-éach'other. represent an alkyl group
having 1 to 3 carbon atoms, D represents a ~NHC- group
0
or a -fNH- group, E represents an alkylene group
! _

having 1 to 5 carpon atoms, and a and b are either
both 0 or both 1.

In thé-above general formula (A), RS represents an
alkyl or alkenyl group having 8 to 24 carbon atoms,
particularly preferably an alkyl group having 12 to 18
carbon atoms. RY ang Ri0 represent an alkyl group
having 1 to 3 carbon atoms, particularly preferably a
group having one carbon atom, i.e., methyl group.

(18) A nonionic surfactant which is commercially
avallable under the tradename of "Pluronic” and is

produced by condensing ethylene oxide.
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d
pyrophosphorlc acid, tripolyphosphoric aC|d netaphosphorlc aci

c acid
T S b A,
gpgalégxs?;t;?diphbsphonic acid and metfganehydr oxy-

(19) Alkyl glycosides, for example, one

represented by the following general formula:
Rl (0r12) G,

wherein Ril represents a straight-chain or branched
alkyl, alkenyl or alkylphenyl group each having 8 to
18 carbon afoms in total, RIE represents an alkylene
group having 2 to 4 carbon atoms and G represents a
residue derived from glucohse. |

A nonionic surfactant consisting of the alkyl
glycoside(s) represented by the above general formula
wherein x (average value) is 0 to § angd ¥ (average
value) is 1 to 10 is preferable

Examples of the amphoteric surfactant to be used
in the present invention include a sulfobetaine and a
carbobetaine each having a straight- -chain or branched
alkyl or alkenyl group having 1 to 22 carbon atoms.
Still preferred examples of the amphoteric surfactant
include sulfobetaines and carbobetaines represented by
the following general formula (B):

rU
R“-(D)f(x-:)-b-l!:*-nm-y‘ (B)
o [‘215

wherein RI3 represents an alkyl groub heving 8 to 22
carbon atoms, RY and RS, which may pe the same or

different from each other, represent an alkyl group
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| [ | kanol am ne salt -28 -
[ id; (3 an alkali netal salt or an a sal 5
gpongﬁggghgﬁpdeagbéxylic acid such as 2-phosphono- butane-1. 2-di carboxy

[ [ d and -
[ - but ane-2.3.4- tricarboxylic aci .
Z?hgihilgﬂgggﬂgggsuccinic acid; (4) an alkali metal salt or an al kanol am n

salt of an amno acid such as aspartic acid, glutamc acid and gl ycine;
-15-

having 1 to 3 carbon atoms, RIS represents an alkylene
group having 1 to 5§ carbon atoms which may have a
hydroxyl group, D represents e -NHC- group or a -CNH-

J
Y 0

group, E represents an aik&lene group having 1 to 3
carbon atoms, a and b are either both 0 or both 1, and
¥ represents -S0;, -0S0;", -CO0" or -0C00-.

In rhe above general formula (B}. 13 represents

. an alkyl group having 8 to 22 carbon atoms,
particularly preferably an alkyl group having 12 to 18
carbon atoms. RM and RS represent an alkyl group
having 1 to 3 carbon atoms, particularly preferably e
group having one carbon atom..i.e.. .methyl group. 1In -
the case of the sulfobetaine, RI6 preferably represents
a propylene or hydroxypropylene group having 3 carbon
atoms. On the other hand, in the case of the
carbobetaine, R preferably represents an alkylene
group having 1 to S carbon_atoms. In particular, in
the case of the carbobetaine, one wherein D and E may
represent a -CNH- grodp and a propylene group (a=b=1),

0
reepectively can be used.

The bleach activator (c¢) to be used in the
present invention, which ylelds an organic peracid
Qhen reacted with hydrogen peroxide. is not
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(5) an alkali netal salt or an al kanol am ne salt of an am nopol yacetic acid

such as nitrilotriacetic acid, imnodiacetic acid,

et hyl enedi am netetraacetic acid, diethylenetrianm nepentaacetic acid,

gl ycol - etherdi am netetraacetic acid, hydroxyethylimnodi- acetic acid,
triethyl.enetetraninehexaacetic acid and djenkolic acid; (6) an alkal
metal salt or an al kanol amine salt of an organic acid such as diglycolic
aci d, oxydi- succinic acid, carboxynethyl oxysuccinic acid, citric acid,

| actic acid, tartaric acid, oxalic acide4malic acid, oxydisuccinic acid.

gl uconi c acid, carboxy-
particularly limited so far as it can be.solubilized

by a surfactant used for the bpreparation of the liquid
bleaching agent qomposition of the present invention,
_and eéxamples thereof include triacetin, a fatty acid
anhydride having 2 to 18 carbon atoms, and sodium
alkanoyloxybenzenesulfonate.
Particularly preferred examples of the bleach
activator include compounds represented by the
- following general formula (I), including cémpounds
capable of yieldiné an organic peracid having #
quaternary ammonium group:
R-(0),-C-L (1)
g .

wherein R represents an alkyl, alkenyl, aryl or

alkylsubstituted aryl group which may have a -&t-

group, n is 0 or 1, and L represents aﬁ eliminable
group having an anionic group.

In the general formula (I), the total number of
carbon atoms in the R is preferably 1 to about 20.

Examples of the L include
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met hyl suecinic acid and carboxynmethyltartaric acid; (7) an alkali metal
salt or an al kanol am ne salt of alumnosilicic acid represented by zeolite

A, and (8) an ami nopol y( et hyl enephosphoni ¢ acid) and an al kali netal salt

or an al kanol am ne salt thereof, and _
pol yet hyl enepol yam nepol y( et hyl enephosphoni c acid) and an al kali netal

salt or an al kanol am ne salt -29- thereof.
-17-

.-0.@000'/ - _O@CUUM

I'd

-0@803- S0
0o
/

/

-0-R-(0),-50," and -0-R7-(0) -s0M (wherein R
represents an alkylene gfeup. P is 0 or 1 and M
. represents H or an alkali metal). The alkylene group
R” preferably has 1 to 5 carbon atoms.
Preferred examples of the bleach activator’
include aleo compounds represented by the following

general formula (11):

S
R,_(O)“_ﬁ_.o_<§25 0s:Na (b

0

‘wherein R' represents an elkyl. alkenyl, aryl or
alkylsubstituted aryl group having 1 to 20 carbon
atoms in total and n is 0 or l;

Still preferred examples of the bleach activator
include one capable of Yielding an organic peracid
having a quaternary ammonium group, and specific
eéxamples thereof include compounds represented by the

following general formula (III):
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The éhelating agent (d) enhances the bl eachi ng detergency of theubleaching

agent conposition and, at the sane tine,
t he amount of
conposition is preferably 0.0005 to 5% by wei ght,

0.01 to 1% by wei ght.

For this reason,

can inprove the storage stability.

i ncorporation of the chelating agent in the
particularly preferably

The i quid bl eaching agent conposition of the present

I nvention usually contains the above conponents (a) to (c) or the above

conponents (a) to (d), and water.

The pH value of the conposition is

preferably in a neutral range, or in weagly acidic to

R?

_ [
l_ - s
R-(A), (B)b—tr’-(nnkmg group) - (0) ;-C-(eliminable growp) X~ (III)

I
RY o)

A description will now be.made on the general

formula (III).

i
R represent§ an alkyl group having 1 to 18 carbon

atoms, preferably 1 to 14 carbon atoms, A represents

-0~ .

CH,
-NHf-, -fNH-,_-f-, -0C-, -CO0-, or -L- and B
. i i !
0 0 0 0 0 0

CH,

represents -(QHﬁn—. -(OCH%HQ)H- or -(OCHCHﬂn- (wherein

nis 1 to 12, particularly préferably 1'to 5).

or

a and b are either both 0 or both 1, and J is 1

2 .
R* and RY, which may be the same or different

from each other, represent an alkyl group having 1 or

2 carbon atoms.

The linking group is a divalent group and not

particularly limited, and'examples thereof include a

Straight-chain or branched alkylene'group, a cyclo-

alkylene group, a phenylene group, an alkylene-

phenylene group anq an oxyalkylene group (-CHfHQO-).

Although examples of the eliminable group include

the following groups, it is not limited to these

examples only:
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acidic range (pH 6 or less, preferably 3.5 or less). |If necessary, besides
t‘he above conponents, pH regul ators, dispersants, thickeners, perfunes,
dyes, fluorescent dyes and enzymes, such as protease, |ipase, anylase and

cel l ul ase,
of the present invention. In the |iquid bl eaching agent conposition of the

present invention, since the bleach activator and the surfactant are used
in such a conmbination as will provide a specified interaction paraneter
[err] value, the formation of a m xed M%elle conprising the two

) €00" cooH
{0 2C)
-0_@’30" -0_@,303:»(

-0-r'-(0),-s0," and -0-RY-(0) -sOM (wherein RV
represents an alkylene grﬁup. preferably an alkylene
. group having 1 to § carbon atoms, p is 0 or 1 and M
represents H or an alkali metal).
In the general formula (III), X represents an
inorganic or organic counter ion. However, X  is

absent when the eliminable group is

| COU- . ) 503 - | .
-0 @ ’ ‘0_@ or 'Q'R”‘ ('0)1,-803'.
- ) :

Specific examples of the compound represented by the
general formula (III) inciude the following compounds
CH3 |
o
l- +_ PR -
R T'Cqqu-CO-(elmnable group) X (III-1)

CHy

CH,
l- - o e
R ;3NH(CHz)n?’-CqHZQ-CO-(elumable growp}) X~ (III-2)
0 CH,
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-30- components serves to stabilize the bleach activator. The bl each
activator is dissolved in a honobgeneous and transparent state in an agueous
sol ution of hydrogen peroxide by the formati on of the above-descri bed m xed
mcelle. This provides a transparent |iquid oxygen- base bl eachi ng agent
conposition wherein a bleach activator is in a very stabilized state in an

aqueous sol ution of hydrogen peroxide.
-20-

CH,4
I
RL-NHC- (CH,) N*-C H. -CO-(elini -
m ﬂni CJQQCO (eliminable group) X (III-3)
0 CH,
CH,
|
. _
R'0 (CHZ)ni;f*—cqﬁzq-co-(elmnable growp) -- X~ (III-4)
CHj |

CH,
_ |
Rl-c- (oCH,CH,) N*- ~-CO-(eli -
‘ " 2C 2),[1,' ngzq CO-(eliminable group) X (III-3)
0 CH,

In the present invention, the surfactant (5) and
the bleach activator (c), which yields an organic
peracid when reacted with hydrogeﬁ peroxide, are
1ncorporated in a total amount ((b) plus (¢)) of 0.1
to 50% by weight, preferably 6 to 45% by welght,
partlcu;arly.preferably 8 to 25% by weight, into the
liquid bleaching agent composition. The welght ratio
of the component (b) to the component (c¢) is 50/1 to
1/5, preferably 15/1 to l/l parficularly preferably
10/1 to 3/1.

Further, in tﬁe present.invention. the surfactant
(b) and the bleach activator (c), which Yields an
organic peracid when reacted with h&drogen Peroxide,

are selected in such a manner that the value of the

This is ths replacement sheet
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. [ [ i I bed with reference to the
~ resent invention will now be descri [
Egﬁrgkfnggiaﬁples, though it is not limted to these anppge?no$;%ie .
Exanple 1 Various |iquid bleaching agent conpositions liste

were prepared through the use of ghghgfgl?ﬁg”ggZﬁ{f?gfi?thépiﬁeﬁoeﬁéﬁghed
for o actgygggr:tgg;%itg,Bb?éagﬂing effect.imedi ately after preF?gﬁt;ﬁg
;ﬁg ;P?ef storage for 14 days, and trmigffurrence of phase separa
interaction parameter B of a mixed system consisting

of the surfactant (b) and.the bleach activator (c) as
calculated according to the following equation is

smaller than -2, preferably -30 to -3, particularly
preferably -20 to -4:

in[alc*/(xlcl)]

5 =
(1 - xl)z

In(ey)C'/ (x4C5) ]

(1 .- xz)2
wherein .

C; : the critical micelle concentration of the
surfactant measured at 25°C;

Cy : the critical micellé concentration of the
bleach activator measured at 25°C;

@; : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added
surfactant); |

@y : the molar fraction of the bleach activator in
the whole mixed solute (molar fraction of added
activator);

C' : the critical micelle concehtration of the
mixed system measured at 25°C; |

X, : the molar fraction of the surfactant in the
mixed micelle; and

Xz : the molar fraction of the bleach activator in

This is the replacement sheet
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turbidity. Further.
conposi tions.

' t he bl eachi ng
err] values were determ ned on _
The thC:ILe 01 each conposition was adjusted to 2 with

sul furic acid. The evaluation was conducted by the follow ng method.

results are given in Table 1. - 31-

[err] (1) Method.of eval uating

bl eaching effect 9.3 ml of each of the |liquid bleaching agent

-22-

the mixed micelle.

When the bleach activator (c) and the surfactant
(b) are selected in such a combination that the g
value is smaller than -2, it becomes possible to
produce a transparent liquid oxygen-base bleaching
composition wherein the bleach activator (c) is in a
very stabilized state in the aqueous hydrogen peroxide
solution. N

For this reason, in the present invention, it is
important to select the surfactant (b) and the bleach
activator (c¢) in such a combination that the B value
is smaller than -2.

Specific examples of such a combination include

(1) a combination of at least one surfactant
selected from sulfobetaines among .the compounds
represented by the above-mentioned general formula (B)
with at least one bleach activator represented by the
above-mentioned general formulas (II) or (III):

(2) a combination of at least one surfactant
selected from carbobetaines among the compounds
represented by the above- -mentioned general formula (B)
with at least one bleach activator represented by the
above-mentioned general formulas (II) or (I1I);

(3) a combination of at least one surfactant

selected from amlne'oxides represented by the above-

Thls ls tha replaoemeﬂ-t' sheet
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’ . . . O

ositions conprising conponents specified in Table 1 mazltngg?ri?t
anF| washi ng machi ne (National Mni Mni; anount Of |IquI133 ot %" DH :
Srrat ining a cormercially avail abl e detergent solution (0. _32? pH -
ggnZ? Fige clothes stained with black tea* and_prepareg 3yfor o L
foiloﬁﬁng met hod was placed in the washi ng nmachi ne, maste . bleaching’
rinsed with tap water and dried to calculate the percentag

accordi ng ' -23-

mentioned general formula (A) with at least one bleach
activator represented by the above-mehtioned éeneral
formulas (II) or (III); and

(4) a combination of pPolyoxyethylene alkyl
ethers (average number of moles of added.ethylene
oxide: 5 to 20) with at least one bleach activator
represented by thelabove—mentioned general formulas
(II) or (III). 1In particular, when the combination
(1) is selected, ip becomes possible to produce a
liquid oxygen-base bleaching agent composition which
is stable for a long period of time.

The method of measuring the iﬁteraction parameter
B wil; now be deséribed. -

It is known that the value of the ihteraction
parameter B does not'depend upon the relative molar
ratio such as the molar fractions (Xl.-Xz) of - the
surfactant and bleach activator in the mixed micelle
and the molar fractions (e, @y) of the surfactant.and
bleach activator in the whole mixed solute but is
uniquely determined by the kind and combination of the
surfactant and bleach activator used. Therefore, an
aqueous mixed solution comprising equimolar amounts of
the surfactant and the bleach acti?ator is selected in

the measurement of the p value.

- At the outset, the surface tension of an aqueous

This is tha replacement sheet
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‘ i [ determned with a
ng equation. The reflectance was Coon
LSIEPEHL?L!gmgo?or?difference nmeter N-DR 101- DP nmanufactured by N pp

[ | i qui d bl eachi ng agent
. In this test, use was nade of a liqui _
Eensggrgigﬁrin#égiatgly after the preparation and a IlquLd48{2?$?E?gnggggt
ggggosition after storage in a thernohygrostatted rooma

Per cent age after
s. reflectance reflectance
gfigiﬁ{né4 dggfore bl eachi ng x 100 bl eaching (% refl ectance

refl ectance -24-
solution of a surfactant alone, an aqueous solution of
a bleach activatér alone and a mixed solution
comprising equimolar_amounts of a surfactant and a
bleach activator (¢1=az=0.5) with the éoncentfation
being varied are measured, and Ci. that is, the
critical micelle concentration of the aqueous solution
of a surfactaht alone, Cy, that is, the critical
micelle concentration of the aqueous solution of a
bleach activator alone and C*, that is, the critical
micelielconcentrafion of the mixed solution of a
surfactant and a bleach activator are determined from
the concentration-surface tension curve.

Next, the parameter of iﬁteraction (B) between
the surfactant and the bleach activator is determined
from the above ¢» € and C* as a function of the molar
fraction X[, an unknown quantity, of the'sﬁ:factant in

the mixed micelle.

—

The parameter of interaction.(ﬂ) between the
surfactant and the bleach activator is similarly
determined from the above #3. Cy and C* as a function
of the molar fraction Xy, an unknown quantity, of the
bleach activator in the mixed micelle.

The results are represented as follows:

This is the replacement sheet

Date: - 4 NOV 1897

— s e



‘ i ion of cloth stained with
[ : before bl eaching *: preparation o _ _ of

Or mﬂltgacggtg of Nitto black tea (yell ow package) was b0|quOL2|3 ggg{Led
r o d water for about 15 min and filtered through a prgv! thg dest zed
delonhzg cotton. A cotton shirting #2003 cloth mes_lnnersebllnk ne filtrate
gngagoﬁled f.or ebout 15 m n. The contai ner contalnlng ;23 alﬁgmed aand th

' Irti renmoved away fromthe heat sourc _ (
?gﬁtgnhfglr%kggcg?fon shirting was spontaneously dried, washed with water

until the washing had no -25.

In[0.5C* (x,C;) ]

(l - Xl)z
In{0.5C"/ (x,Cy) ]

(1 - x,)?

In this equation, sinee Xy + X9 = 1, the
respective molar fractions X, and x, of the surfactant
and the bleach activator in the mixed micelle can be
determined, whereby the parameter of interaction ()
between the surfactant and the bleach activator can be
determined. .

The measurement of the interaction parameter g
can be extended to a multi-oomponent System comprising
three or more components. For eéxample, in the case of
a ternary system comprising surfactants A; and Ay and a
bleach activator, the interaction barameter B can be
determined by regarding the mixture of surfactants A
and A, as one surfactant and determining the critical
micelle concentration of the surfactant and that of
the bleach activator. This is also true of the case
where the bleaching agent comprises a multi- component
System or the surfactant and the bleach activator each
comprise a multi-component system.

The present inventors have studied on the
relationship between the interaction parameter B and

the stability of the liquid bleaching agent
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[ st
. olor, dehydrated and pressed. The pressed cloth was ﬁ?t kg;owgthgd
-33 ¢ ﬁ in1 a size of 8 x 8 cmand applied to the experine é 2 el o
of oV Iavt'g storage stability A sanple was placed in a trandp80 2
ggnfgﬁng? Is?ored in a thernohygrostatted roomat 40[err]C an

[ whi ch yi el ds an.organic
mount of the bleach activator, _ me
' égrggyzlalgeig contained in the sanple, was.neasured before and a

-26 -

composition with reéspect to a system where various
surfactants and bleach agents are present together
and, a$ a result, have found that a transparent liquid
oxXygen-base bleaching agent composition, wherein a
bleach activator is in a very stable state in an
aqueous hydrogen beroxide solution, can be produced
only wheq & combination of the bleach activator with

- the surfactant i;_selecteﬁ in such a manner that the B
value is smaller tpan -2.

Specifically; in the bleaching agent composition
of the present invention, the solubilization of the
bleach activator in a micelle.of the surfactant serves
to prevent the occurrence of a reaction of the bleach
activator with a bulk solution and contributes to the
stabil;zation of the blegch activator. Examples of
the system whéreinithe bleach activator can be more

stabilized include. a System wherein the rate of

—~

exchange of the bleach activator in the micelle with
one in a monodisperse state in the bulk solution is
lower, a system whérein the probability of the
Presence of the bleach activator in the micelle is
higher, and a system wherein the bleach activator is
less liable to react with hydrogen peroxide in thé
bulk. Specifically, it is éonceivable that the

bleaching agent composition has a good Storage

This is the replacemert sheet
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the storage, and the residual rate of the effective bleach actlvagﬁéuﬁ?sof
cal cul ated according to the follow ng equation: residual raEF ) _
effective bl each of effective activator after sgorage eac

x 100 activator anount of effective bleach (% ¢ bhase
activator before storage (3) Method of eval uating pccurrenge o] 'Fen1(2)'mas
separation and turbidity The sanple after storage in the above

allowed to stand at room tenperature f__02r7.7 days
stability in a system wherein the bleach activator
difficultly migrates from the mixed micelle to the
bulk. If is conceivable that when the bleaching agent
composition is diluted during washing or bleaching,
the mixed micelle is broken,'thus inducing an intended
reaction for yielding an organic peracid.

If necessary, a chelating agent (d) can be
incorporated into the lidﬁid bleaching agent

. composition of the present invention. Examples of the
chelating agent (d) to be used in the present
invention include scavengers for a divalent metal ion.
for example, the following compounds:

(1) an alkali hetal salf or aﬁ alkanolamine salt
of a phosphoric compound such as orthophosphoric acid,
pyrophbsphoric acid, tripolfphosphoric acid,
metaphosphoric acid, hexametaphosphoric acid and
phytic acid;

(2) an alkali metal salt or an alkanolamine salt
of a phosphonic acid such as ethané-l,l-diphosphonic
acid, ethane-1,1,2-triphosphonic acid, ethane-1-
hydroxy-1,1-diphosphonic acid and its derivative,
ethanehydroxy-1,1,2-triphosphonic acid, ethane-l.z-
dicarboxy-1,2-diphosphonic acid and methanehydroxy-
phosphonic acid;

(3) an alkali metal salt or an alkanolamine salt

This is the replacement sheet
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and then-evaluated for the occurrence of phase separation and turbidity of
the |iquid bleaching conposition according to the following criteria: o :
t he whol e sol uti on was honpbgeneous. x : precipitation occurred or the
solution was turbid.  -34- (4) Method of determining [err] value The

surface tensions of a solution of a
-28-

of a phosphono carboxylic acid such as 2-phosphono-
butane—l.z—dicarboxylic acid, l-phosphonobutane-2,3,4-
tricarboxylic acid and «z-methylphosphonosuccinic acid:

(4) an alkali metal salt or an alkanolamine salt
of an amino acid such as aspartic acid, glutamic acid
and glycine;

(S) an alkali metal salt or an alkanolamine salt
of an aminopolyacetic acid such as nitrilotriécetic

. acid, iminodiacetic acid; ethylenediaminetetraacetic
acid, diethylenetéiaminepentaacetic acid, glycol-
etherdiaminetetraacetic acid, hydroxyethyliminodi-
acetic acid, trieﬁhylenetetraminehexaacetic acid and
djenkolic acid;

(6) an alkali metal salt or an alkanolamine salt
of an organic acid such as diglycolic acid, oxydi-
succinic acid, carboxymethyloxysuccinic acid, citric
acid, lactic acid, tartaric acid, oxalic acid, malic
acid, oxydisuccinic acia. gluconié acid, carboxy-
methylsuccinic acid and carboxymethyltartaric acid:

(7) an alkali metal salt or an alkanolamine salt
of aldminosilicic acid represented by zeolite A; and

(8) an aminopoly(methylenéphosphonic acid) and
an alkali metal salt or an alkanolamine salt thereof,
and polyethylenepolyamlnepoly(methyleﬁephosphonic

acid) and an alkali metal salt or an alkanolamine salt

This is the replacement sheet .
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surféctant (group Ain Table 1) alone, a solution of a bleach activator
‘(group Bin table |I) alone, and an aqueous m xed sol ution conpri sing
equi nol ar anounts of the-surfactant and the bl each activator were neasured
in various concentrations at 25[err]C. The cnt val ues of the aqueous
solution of a single conponent and the aqueous m xed sol ution were
determ ned fromthe surface tension-concentr.ati on curve. thus obtained.
Then, the interaction paraneter [err] was determ ned according to the
follow ng equation: [err] (1 - [err] -29-

thereof.

The chelating agent (d) enhances the bleéching
detergency of the bleaching agent composition and, at
the same time, can improve the storage stability. For
this reason, the amount of incorporation of the
chelating agent in the composition is preferably
0.0005 to 5% by weight, particularly preferably 0.01
to 1% by weight. )

The liquid bleaching agent composition of the
present inventionmusually contains the above
components (a) to (c) or the above components (a) to
(d), and water. The pPH value of the composition is
preferably in a neutral rangé. or in weakly acidic to
acidic range (pH 6 or less, preferably 3.5 or less).

If necessary, besides the above components, pH
regulators, dispersants, thickeners, perfumes, dyes,

( fluorescent dyes and enzymes, such as protease,

o lipase, amylase and cellulase, may be incorporated
into the liquid bleaching agent composition of the
present invention. -

In the liquid bleaching agent composition of the
present invention, since the bleach activator and the
surfactant are used in such a combination as will

provide a specified interaction parameter § value, the

formation of a mixed micelle comprising the two

- This is the replacement sheet
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[errj (1.- x2)2 The surface tension of each solution was measured with a
Surface Tensi oneter CBVP-A3 nmanuf.actured by Kyowa |Interface Science Co.,
Ltd. [err] '

-30-

components serves to stabilize the bleach activator.
The bleach activator is dissolved in a homogeneous and
transparent state in an aqueous solution of hydrogen
peroxide by the formatioh of the above-described mixed
micellé. This provides a transparent liquid oxygeh-
base bleaching agent composition wherein a bleach
activatér is in a very stabilized state in an aqueous
solution of hydrogeﬁ perékide.

. ' o Examples

The present invention will now be described with
reference to the following Examples, though'it'is not
limited fo these Examples only.

Example 1 _ '

Various liquid.sleaching agent compositions
listed in Table 1. were prepared through the use of fhe
following surfactants (A-1 to A-3), bleach activators

; (B-1 to B-3) and chelating agent (C-1) and then

examined for the storage stapility. bleaching effect
immediately after preparation and after storage for 14

' days, and the occurrence of phase separation and
turbidity. Further, the § values were determined on
the bleachiﬁg compositions. The pH value of each
composition was adju;ted to- 2 with sulfuric acid. The
evaluation was coﬁducted by the following method. The

results are given in Table 1.
- This is the replacement sheet
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-36- Exanple 2 Various |iquid bleaching agent conpositions listed in Tables
2 and 3 were prepared through the use of the bleach activator (B-1 to B-3)
used in Exanple 1, the foll ow ng bleach activators (B-4 to B-6). the
followi ng surfactants (A-4 to A-8) and the follow ng chelating agent (C 2)
and then exam ned for the storage stability, the bleaching effect

I mredi ately after preparation and after storage for 14 days, and the
occurrence of phase separation and turbidity in the sane manner as that of

Exanple 1. The pH va -31-

CH,
A-1 ; C12H25¥TI*-(CH2)3-SO3'
CH,

A-3 ; CpyHys0- (CH,CH,0) y-H

B-1; n-CH;(CHz)f'-coo—/-\C_);}—su,Na

B-2; u-cr{,(cna,o-coa@—soma

| - CHs
B=3: CHa(CHe) s CONHCCHs) oN= <cuz),cod—/\6>—sos-
| éu, -
. HO OH OH
c-1 ; HO-&——%——#—OH
L b clmsg)

(1) Method of evaluating bleaching effect

9.3 ml of each pf the liquid bleaching agent
compositions comgrising componenﬁs specified in Table
1 was thrown into small washing machine (National Mini
Mini; amount of liquid: 7 ¢) contalning a commercially
avallable detergent solution (0.133 wt.%, pi : 10.2).

Flve clothes stalned with black teas* and prepared by

This is the replacemertt sheet

Date: * 4 NOV 3397



each'conposltion was adjusted to 2 with sulfuric The results are given in
Tables 2 and 3. [err] A-7 ; a mxture conprising equal anpunts (wei ght
-37- CH3 ratio) of [err] [err] and CH3 OR CH3

-32-

the following method was placed in the washing
machine, Washed for 15 min, rinsed with tap water and
dried to calculate the percentage bleaching according
to the.following equation. The reflectance was
determined with a colorimetslc color-difference meter
N-DR 101-DP manufactﬁred by Nippon Denshoku Co., Ltd.
In this test, use was made of a liquid bleaching agent

 composition immediately e%ter the preparation ahd a
liquid bleaching agent composition after storage in a
thermohygrostatted room at 40°C and 80 %RH for 14
daye.

reflectance = _ reflectance

Percentage after bleaching before bleaching

bleaching. (%)

- x 100
reflectance reflectance

of white cloth before bleaching

#: preparation of cloth stained with black tea

80 g of Nitto black tea (yellow package) was
b01led in 3 ¢ of deionized water for about 15 min and
filtered through a previously desized bleached cotton.
A cotton shirtlng #2003 cloth was lmmersed in the
filtrate and boiled for about 15 min. The container
containing the black tea and the cotton shirting was
removed away from the heat source and allowed to stand
for 2 hrs. The cotton shirting was spontaneously

dried, washed with water until the washing had no

This is tha replacement sheet
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[errj [err] [err] A-8 ; a mxture conprising equal anobunts (weight ratio)
of [err] O-Hand [err] [err] 10-H CH R - 4 [err] [err] [err] 8-6 ; a
m xsture conprising equal anmounts (weight ratio) of [err]

-33-

color, dehydrated and pressed. The pressed cloth was
cut into a test piece having a size of 8 x 8 cm and
applied to the experiment. |
(2) Method of evaluating storage stability

A sample was placed in a transparent glass
container, stored in a thermohygrostatted room at 40°C_
and 80 %RH for 14 days._ The amount of the bleach
activator, which yields_éh_organic peracid and is
contained in the §ample. was measured before and after
the storage, and the residual rate of the effective
bleach'activator was calculated according to the
following equation:

residual rafe amount of effective bleach

of effective activator after storage

bleach = x 100
activator amount of effective bleach

(%) activator before storage

(3) Method of evaluating occurrence of phase
{ ' sepération.and turbidity

The sample after storage in the above item (2)
was allowed to stand at room temperature for 7 days
and then evaluated for the occurrence of phase:
separation and turbidity of the quuid bleaqhing
composition according to the following criteria:

O : the whole solution was homogeneous;

x precipitafion occurred or thé solution was

turbid.
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-38 - HOO : O CH [err] - 39 -

-34-

(4) Method of determining p value
The surface tensions of a solution of a

surfactant (éroup A in Table 1) alone, a solution of a
bleach activator (group B in table 1) alone, and an
aqueous mixed solution comprising equimolar amounts of
the sﬁrfactant and the bleach activator were measured
in various concentrations at 25°C. The cmc values of.
the aqueous solution of 5 single component and the

- aqueous mixed solution were determined from the
surface tension-concentration curve thus obtained.
Then, the interaction parameter B was determined
accofding to the following eduation:

In(o0. sc’/(xlcl).]

p =
(1 - xl)z

In[0.5C"/ (x4Cy) ]

.(Il - Xz)z
[ The surface tension of each solution was measured
with a Surface Tensiometer CBVP-A3 manufactured by

Kyowa Interface Science Co., Ltd.

This is the replacement sheet

Date: .. 4 NOV 1997



"f

m.
&g Do
© 2 &
c
°Zo a3
— © O 45 nWﬂus
- — —
OO0 @ @
m.(m m (U dnouadt) aoawvayyow Wuaq ayy Jao (v ¢ NS 243 JOUITD ATu0 sujwauon uoraysoduwos aia asnunoaq m
O +— @®© .
°E G g (910N)
-]
m M .m c x X X - X [+] [+] [+] [+ [+] [s] L£31p1q.im pue uvojievandos ASNYJ
(@)
w.ﬂ .m — 0 S¢ 01 0 - t44 v9 0L L8 6L (%) SLiytiqeas adnioig
S50
oO0n QO sAUp p1
Sooo 0r 2's Le z'e 8'e 89 0zt et 26 0°6 10) adviors aayge %)
= L5 duiyorarq
=35 vojivawdoad 2dejuasany
% - o c eIt 201 0°L 9'9 6°¢ 001 -§°¢T ¢'e1 <6 16 d91je Araynyponm;
== m - tI- . - . - . — - 6'¢- 6'b- b~ 2°'s- 9°9- § Jolomvied vor1dvIaIUL
c - - .
S % W pPInby PIRbIT pInbyy PIRbYT _pInbyy pPInbyy pInbrT pInbyit
i— e O 4 . Judded uogs uoys JUddud Juzand Judgud -Juddud Juaand Judtnd Judted el
WW c o ~-5uvy) -yadsns -uodsns -suuay -SRIy -5Un.13 ~-sunay S 1LEE] -5Uva) -suR.l)
— = © O _ : _
— o Si 6'¢ce 6°26 6°%6 6°26 , 6798 0°'¢6L 6778 6°¢c8 6°e8 6°¢8 19124
o O — J )
= c % 10 1°0 1°0 1°0 1°0 T°0 1°0 1°0 1°0 -2
252w 2 z z £-q
C OO
wm S o 2 2 4 2-4 fl dnos3
cC > Cc (% 1m)
m o .m 'S 4 4 (4 1-4 1uduedNo;)
— m o Mua 0¢ £-v
< » m = 01 01 2-v v dnoa3
45g%d ot 01 o1 o1 1-v
£8 o _
© T S S S g S S S $ g S ‘o’
m O ~.— mu
T oSdh s ) [ z 1 S b £ F 1
O < 0P 190p0dd dA[ynandnoy 19Npoad uofanaAn]
o oad
a e X B
a2%5E T a21quy,
N.— O
TNZ 8w
T IT
285
oLcc
.1 @© O —
. ©C o
dJ o —
<t < —.< O
1 O QO W —

Dsats:



consisting of the surfactant (b) and the bleach activator (c) as cal cul ated
according to the follow ng equation of smaller than -2: [err] wherein
[err]: the critical mcelle concentration of the surfactant neasured at
25[err]C. C : the critical mcelle concentration of the bleach activator
measured at 25C. [err] : the nolar fraction of the surfactant in the whole
m xed solute (nolar fraction of added surfactant);

-36-

Example 2

Various liquid bleachihg agent compositions
listed in Tables 2 and 3 were prepared through the use
of the bleach activator (B-1 to B-3) used in Example
1, the following bleach activators (B-4 to B-8)., the
following'surfactants (A-4 to A-8) and the following
chelating agent (C—Z) and then examined for the
storage stability, the bIeaching effect immediately
after preparation and after storage for 14 days, and
the occurrence of.ﬁhase separation and turbidity in
the same manner as that of Example 1. The pH va:
each composition was adjusted to 2 with sulfuric
The results are given in Tables 2 and 3.

CH,

A-4 ; n"Cqus"N"o

CH,
0 H CH; OH
I |
A-5 ; Clezs’C"N"(CHz)s‘T+“CHchCH2503-
0H - CH

1
A-6 ; CLZHZS—C-N-(CHZ).3-1;I'-CHZCOO'
CH,

A-T ; a mixture comprising equal amounts (weight

- Thig is the replacement sheet
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[err] : the nolar fraction of the bleach activator in the whole m xed
solute (nolar fraction of added activator): characterized in that the
| i qui d bl eachi ng agent conposition is transparent and has -42- C* :the
critical mcelle concentration of the m xed system neasured at 25[err]C
[err] : the nolar fraction of the surfactant in the m xed mcelle; and

-37-

cr
ratio) of n-CIZHZS-N+-CH2CHCH2503- and

CH; OH

CH,
n"CMst ‘N+‘CH2CHCH28 03-
CH; OH

A-8 ; a mixture comprising equal amounts (weight
ratio)uof n-C)sHy5-0~ (CHyCH0) p-H and
n—C13H27—0- (CHchzc ) m"H .

CH,

I Yy
B—4:  iso-Celi7CONH(CH) s N2 (CH2) 5000 ()~ 50,

| =

CHy

CH.
B~-§; CH;(CH:)HI{L (CH2);C00 "\/E_Tj}r—SOJ'
CHs
B-6 ; a mixsture comprising equal amounts (weight

ratio) of

CH.

|
© n-CrHy 5-CONK(CH,) o 8= (CH:)sC00~<{)~$0," and
I \, [

CH,;
CH,
|
n-CsH,9-CONH(CH,) sN= (CH;):CGU‘{EES}'SO:'
| )
CH,

This is the replacement sheet
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[err] : the nolar fraction of the bleach activator in the mxed mcelle. 2.
The liquid bleaching agent conposition according to claim1l. wherein the
surfactant (b) is at | east one nmenber selected fromthe group consisting of
noni oni ¢ surfactants, anionic surfactants and anphoteric surfactants. 3.
The |iquid bl eaching agent conposition according to claim2, wherein the
surfactant (b) conprises a sul fobetaine anphoteric surfactant. 4. The

| i qui d bl eachi ng agent conposition according to claim 1, wherein the

surfactant (b) is at -38-
HO O 0 OH
\F’CH CH IIL/
o/ 0\ /7 Now
c-2 ; N-(CH,),-N
NI A W
PCH, CH,P
/1 I\
HO O 0O OH

This i3 the replacement sheet
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5. The liquid bleaching agent conposition

wherein the surfactant (b) conprises a sul fobetaine
6. The |iquid bleaching agent conposition according

| east one nenber selected fromthe group consisting of nonionic surfactants

and anphoteric surfactants.

according to claim4,
anphoteric surfactant.
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ARY
£y

al kenyl ,
nisao

group,
whi ch further

0 wherein R represents an al kyl,

group which may have an - N+-

[err]

substituted aryl

formula (1):
and L represents an elim nable group having an anionic group. 7. The

| i qui d bl eachi ng agent conposition according to claim1,

contains a chelating agent (d).

or al kyl -

-43. - general
1,

aryl
or
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: -ransparent |iquid bl eaching agent conposition according to claim
i'cbIPgn:rgfsfhe hydrogen peroxide (a) is 0.3 to 30% by wei ght based on the
total amount of the composition, the total content of the surfactant (b)
and the bl each activator (c) is 0.1 to 50% by weight based on the total
anount of the conposition, the weight ratio of the surfactant (b) to the
bl each activator (c) is 50/1 to 1/5, system consisting

-41 -

Claims

1. A $renspesemt liquid bleaching agent
composition shassetesiged=by comprising hydrogen
peroxidc (a), a surfacfant (b) and a bleach activator
(¢) capable of yielding an organic peracid when
reacted with hydrogen peroxide a;d-haaéag a value of
an interaction parameterbﬁ of a mixed system
consisting of the surfactant (b) and the bleach
activator (c) as calculated according to the following

equation ‘of smaller than -2:

In[ﬂlci/(xlcl) ]

(1 - xl)z

In [azc*/(xZCZ) ]

-(l - X2)2
wherein
Cl : the critical micelle concentration of the

surfactant measured at 25°C:

Cy : the critical micelle concentration of the
bleach activator measured at 25°C;

@; : the molar fraction of the surfactant in the
whole mixed solute (molar fracticn of added
surfactant) ;

@y : the molar fraction of the bleach activator in

the whole mixed solute (molar fraction of added activator):

* characterized in that the liquid bleaching agent
composition is transparent and has

This i3 the raplacemert sheet

QAW o e &4 NOV T



. [ | It ' [ f the surfactant;
err] wherein [err] the critical mcelle concen ation o ;
EQ :]the critigal mcelle c centration of the bleach activator; the nolar
fractio of the surfactant in the whole mxed solute (nola fraction of
added surfactant); a2 : the nolar raction of the bleach activator in the

whol e m xed s ute (nmolar fraction of added

-42.

C' : the critical micelle concentration of the
mixed system geasured at 25°C;

X ¢ the molar fraction.of the surfactant in the
mixed micelle; and

Xy : the molar fraction of the bleach activator in
the mixed micelle. |

2. The liquid bleachiﬁg agent composition
according to claim i. whé}ein the surfactant (b) is at

. least one member selected;from-the group consiéting of
nonionic surfactants, anionic surfactants and
amphoteric surfactants.

3. The liquid bleachihg.agent composition
according to claim 2, whereinlthe surfactant (b)
comprises a sulfobetaine amphoteric surfactadt.

4. The liquid bleaching agent compésition
according to claim 1, wherein the surfactant (b) is af
least one member selected from the group consisting of
nonionic surfactants and amphoteric-surfactants.

5. The liquid bleaching agent combosition
according to clai@ 4, wherein the surfactant (b)
comprises a sulfobetaine amphoteric surfactant.

6. The liquid bleaching agent composition
according to claim 1, wherein the bleach activator (c)
.is at least one membgr selected from the group

consisting of compounds represented by the following

'''' | This is the replacemert sheet
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activator); C : th critical mcelle concentration of the mxed sys m
[err] the nolar fraction of the surfactant in the mxe mcelle; and X2

the nolar fraction of the bleach activator in 9. The |iquid bl eaching agent
conposition according to claim8. wherein the surfactant (b) is at |east
one nenber selected fromthe group consisting of

-43 -

general formula (I):

R-(0),~C-L

i (1)
0

wherein R represents an alkyl, alkenyl, aryl or alkyl-'
substituted aryl group which may have an -N*- group, n

1s 0 or 1, and L represents an eliminable group having

an anionic group.

7. The liqu;d bleaching agent composition

according to claim 1, which further contains a

chelating agent (d).

dhe .
8. =de-transparent liquid bleaching agent

composition f3wﬂéﬁgégé€g%-‘=;*;"?,

> the AWherein

content of the hydrogen peroxide (a) is 0.3 to 30% by
weight based on the total amount of the composition,
the total content of the surfactant (b) and the bleach
activator (c) is 0.1 .to 50% by weight based on the
total amount of th§ composition, the weight ratio of

the surfactant (b) to the bleach activator (c) is 50/1
- to 1/5, - |

This is the replacsment sheet
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-45, - nonionic surfactants, anionic surfactants and anphoteric surfactants.
10. The liquid bleaching agent conposition according to claim9, wherein
the surfactant (b) conprises a sul fobetai ne anphoteric surfactant. 11. The
l'i quid bl eachi ng agent conposition according to claim8, wherein the
surfactant (b) is at |east one nmenber selected fromthe group consisting of
noni oni ¢ surfactants and anphoteric surfactants. 12. The |iquid bl eaching
agent conposition according to claim 11, wherein the surfactant (b)

-44 -

o s . : o~

In(eC'/(x,C))]

(1 - XL)Z

In[aZC‘/(XZCZ) ]

(1 - Xz)z

wherein

C, : the critical micelle concen;/ation of the

surfactant:

Cy : the critical micelle c;/bentration of the

bleach activatdr;

surfactant) ;
@y : the molar 4
the whole mixed sgflute (molar fraction of added

activator);

c? th

the molar fraction of the bleach activator In

9. The liquid bleaching agent composition
according to claim 8, wherein the surfactant (b) is at

least one member selected from the group consisting of

* c L M s *

This i3 the replacememt sheet
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conp}ises a sul fobet ai ne anphoteric surfactant.

-45-

nonionic surfactants, anionic surfactants and
amphoteric_surfactants.

10. The liquid bleaching agent composition
according to claim 9, wherein the surfactant (b)
comprises a sulfobetaine amphoteric surfactant.

11. The liquid bleaching agent composition
according to claim 8, wherein the surfactant (b) is at

\ least one member selected from the group consisting of

nonionic surfactapts and amphoteric surfaétants.

12. The liquid bleaching agent composition

according to claim 11, wherein the surfactant (b)

comprises a sulfobetaine amphoteric surfactant.
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) 0 A 1 s

- 4 NOV 1997

-
1



ABSTRACT

LIQUID BLEACHI&G AGENT COMPOSITION

A transparent liquid bleaching agent‘compositi§n
having a transparent appearance and excellent storage
stability and bleaching power, characterized by
comprising hydrogen peroxide (a); a surfactant (b) and
a bleach activator (c¢) capable of yielding an organic
peracid when reacted witﬁ.hydrogen peroxide and having
- @ parameter B of a_mixed System consisting of the
surfactant (b) and the bleach activator (c) as
calculated according to the following equation ‘of

smaller than -2:

In[alcil(xlcl) ]

(r - Xl)z
In[azc*/(xZCZ) ]
(1 = xp)2

wherein

C, : the critical micelle concentrétion of the
surfactant;

Cy ¢ the critical micelle concentration of the
bleach activatpr; |

@ : the molar fraction of the surfactant in the
whole mixed solute (molar fraction of added
surfactant);

%y : the molar fraction 6f the bleach activator in

This 8 the rapisosment sheet
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the whole mixed solute (molar fraction of added

activator);

C*' : the critical micelle concentration of the

mixed system;

Xl : the molar fraction of the surfactant in the

mixed micelle; and

X2 : the molar fraction of the bleach activator in

the mixed micelle.
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