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[57] ABSTRACT

A liquid detergent bleaching composition comprising
an alkaline aqueous solution of sodium hypochlorite,
which solution contains a surfactant having the for-
mula

2

R—C—CH,0X
3

wherein R,, R, and Rj, which can be the same or dif-
ferent, each is alky!l of 1 to 18 carbon atoms, the sum
of the carbon atoms of R,, R, and R; being 10 to 20;
and X is —SO;M, —CH,COOM, —CH,CH,COOM,
—(CH,CH,0),S0;M or —(CH,CH,0),—COOM,
wherein n is an integer of 1 to 40 and M is an alkali
metal.

7 Claims, No Drawings
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LIQUID DETERGENT BLEACHING
COMPOSITION

BACKGROUND OF THE INVENTION 5

1. Field of the Invention

This invention relates to a liquid detergent bleaching
composition possessing an excellent storage stability.
The liquid detergent bleaching composition is an alka-
line aqueous solution of sodium hypochlorite and con-
tains therein a special surfactant which is scarcely de-
composed after storage for a long period of time.

2. Description of the Prior Art

Sodium hypochlorite is now used widely for the pur-
poses of bleaching, sterilization and deodorization.
Sodium hypochlorite is also used for disinfection of
tableware in public eating facilities, including company
cafeterias and restaurants, and also for bleaching tex-
tiles and for deodorization of washrooms and plumbing
in-households because of its lowcost. It has been de-
manded by users to provide an improved wetting or
penetrating property to sodium hypochlorite solutions,
and to improve the bleaching and sterilizing powers
thereof.

For this purpose, the use of a penetrating agent is
necessary. However, if a general purpose surfactant of
the type generally used in household soaps or synthetic
detergent compositions is added to sodium hypochlo-
rite, decomposition of sodium hypochlorite is pro-
moted in aqueous systems and the surfactant is insolu-
ble therein or an oxidation reaction or decomposition
occurs whereby stable compositions cannot be ob-
tained. As synthetic detergents, there are in general use
anionic and nonionic surfactants such as sodium alkyl-
benzene sulfonates, sodium alkylsulfates and polyoxy-
ethylene alkyl ethers. However, those compounds can-
not be incorporated in aqueous sodium hypochlorite
solutions so as to form stable compositions, because
they are salted out or decomposed and they promote
decomposition of sodium hypochlorite in strong aque-
ous sodium hypochlorite solutions.

Attempts to attain the above object by dissolving
special surfactants in aqueous sodium hypochlorite
solutions have been made. As the surfactants, there
have been suggested, for example, sodium alkyldiphe-
nyl ether disulfonate of the following formula (A) (Jap-
anese patent publication No. 6268/1963):

20

25
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(a),

0O,Na SO3Na

3 55

sodium alkylphenol ether sulfate of the following for-
mula (B) (Japanese patent publication No.
2103/1968):

R—@- 0- (CHZCHZO) nSO3Na

and sodium alkyl ether sulfate of the following formula 63

(C):
R—O—(CH;CH;0),S0;Na

60

(B)

(C).

2

Those surfactants have two or more hydrophilic groups
such as —SO3Na and —(CH,CH;0),—. Among the
above surfactants, those having a benzene nucleus
(shown in formulae (A) and (B) are poor in biological
degradability in waste water after they have been used.
Therefore, it is preferred to use benzenefree surfac-
tants such as those of formula (C). Although the alkyi
ether sulfates of formula (C) are considered to be
equivalent to the alkylphenol ether sulfates of formula
(B), in detergent formulations compounds of formula
(C) are in practice limited to those wherein n repre-
sents a number of about 1 to 3, whereas compounds of
formula (B) wherein n represents a number of about 1
to 40 are used in the sodium hypochlorite solutions.
Although the latter compounds wherein n represents a
large number are soluble in sodium hypochlorite, the
resulting composition has an impractically poor shelf
life, because after storage for a long period of time,
sodium hypochlorite and the surfactant are decom-
posed greatly.

SUMMARY OF THE INVENTION

We have discovered that the compounds of the for-
mula

R,
Rl——+—CH20X I

R

wherein Ry, R, and R;, which can be the same or differ-
ent, each represent alkyl of 1 to 18 carbon atoms, the
sum. of the carbon atoms of R;, R, and R; being 10 to
20; and X represents —SO;M, —CH,COOM,
—CH;CH,COOM, —(CH,CH,0),S0;M or —(CH,C-
H,0),CH,COOM, wherein r is an integer of 1 to 40
and M is an alkali metal, derived from B8,8'-dialkyl-sub-
stituted monohydric alcohols, are soluble in aqueous
sodium hypochlorite solutions and they form with so-
dium hypochlorite stable composiitions without caus-
ing serious decomposition of the sodium hypochlorite.
The compounds of formula I can be used as surfactants
and they have, in aqueous alkaline sodium hypochlorite
solutions, a deterging power equivalent to that of the
above-mentioned surfactants contained in general pur-
pose synthetic detergent compositions. On the basis of
this discovery, we have provided a liquid detergent
bleaching composition in which the bleaching power
and sterilizing power of sodium hypochlorite have been
improved by addition of the surfactant of formula I and
which composition has been further provided with a
satisfactory deterging effect. Before blending of the
compounds of formula I, sodium hypochlorite is con-
verted to an aqueous alkaline solution thereof by add-
ing an alkaline substance such as sodium hydroxide,
potassium hydroxide, sodium carbonate or sodium
orthophosphate, because sodium hypochlorite is easily
stabilized in an aqueous alkaline solution.

The compounds of the above formula I are obtained
by synthesizing tertiary carboxylic acids, reducing the
resulting tertiary carboxylic acids into alcohols with
lithium aluminum hydride or the like and then convert-
ing the alcohols into sulfonated or carboxylated prod-
ucts by a known method to obtain the corresponding
surfactants of formula I. The reaction scheme is shown
below:
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R. R,
R.CH=CH2+H%—C00R—> R,—C—COOH
R3 3
R,
LiAlH,
R,—C—COOH ——*RI—T—CHZOH
2 R3
2 R, R,
SO | NaOH
R,_«i

3
—CH,O0H — Rl—?—CHzosoaH

3 R3 3
R, CH,——CH, R,
Ny
R,—C—CH, OH. R,—C—CH,0(CH,CH,0),H
3 3
SO; R, R,

NaOH

—— R,—CH,080,Na

— R,—C—CH,0(CH,CH,0)SO,H ———> R,—T—CHZO(CHZCHZO)nsoaNa

3 RJ

Sodium hypochlorite is prepared by introducing
chlorine into sodium hydroxide. By this reaction, so-
dium chloride is by-produced in substantially the same
amount as sodium hypochlorite. The sodium chleride
thus by-produced is removed, if necessary, before use
of the sodium hypochlorite.

The liquid detergent bleaching composition of the
present invention consists essentially of (a) 0.5 to 10
wt. %, preferably 1 to 7 wt. %, of sodium hypochlorite,
(b) 0.1 to 20 wt. %, preferably 0.5 to 8 wt. %, of a
surfactant of the above general formula I, (¢) 0.1 to 5
wt. %, preferably 0.5 to 2 wt. %, of water-soluble aika-
line substance and the balance is water. If necessary, a
perfume, another chlorine-resistant surfactant, chlo-
rine-resistant fluorescent dye, etc, can be added
thereto.

The present invention will be further described by
reference to the following illustrative Examples.

EXAMPLE 1

H; H,

DTBP
CgHy;CH=CH,+H(C COOH ———— CgH;;—C—COOH

H, H,
1-Decene was reacted with isobutyric acid in the
presence of di-tert.-butyl peroxide (DTBP) at 140°C.
as shown by the above reaction to synthesize the corre-
sponding tertiary carboxylic acid. The tertiary carbox-
ylic acid thus obtained was then reduced to an alcohol
in the presence of lithium aluminum hydride, then
sulfonated with SOj; and finally neutralized with sodium
hydroxide to obtain a surfactant of the formula:

H,
CgH;—C—CH,0S0;Na
H,

Two parts by weight of the surfactant were dissolved
in 48 parts by weight of water at room temperature.
The resulting solution was mixed with 50 parts by
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weight of an alkaline aqueous sodium hypochlorite
solution containing 12 wt. % of sodium hypochlorite,
0.5 wt. % of sodium chloride and 2.0 wt. % of sodium
hydroxide. The condition of the mixture was observed.
For comparison, the same operation was repeated by
using sodium n-dodecylsulfate (C,,H,;0SO;Na) and
the condition of that product was observed.

As a result, it was noted that a transparent solution
was obtained when the surfactant of the present inven-
tion was used at room temperature, whereas a transpar-
ent solution was not obtained, but rather white turbid-
ity and precipitation occured when sodium n-dodecyl-
sulfate was used as surfactant at room temperature.

EXAMPLE 2

A liquid detergent bleaching agent of the following
composition was heated at 90°C. for 5 hours. The avail-
able chlorine concentration in the sodium hypochlorite
was measured before and after the heating to establish
the degree of decomposition of sodium hypochlorite
that occurred as a result of the heating.

Sodium hypochlorite 6.0 wt. %
Sodium chloride 0.25 wt. %
Sodium hydroxide 1.0 wt. %
Surfactant* (1 or I) 3.0wt. %
Water Balance

*The following two surfactants were respectively used:
CH,
CgH3—C—CH,O(CH,CH,0)¢SO;Na
H(!

)]

(present invention)

C1oHz50(CH,CH,0),80;Na (I

{control)
The results were as follows:

Available chlorine concentration

Surfactant used Before heating After heating

I (present 5.70 % 3.05%
invention)
It (comparative) 5.70 % 270 %
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Thus, as compared with conventional surfactant II,
the degree of decomposition of sodium hypochlorite
was smaller and the storage stability was improved

when the surfactant I of the present invention was used.

EXAMPLE 3

A detergent bleaching agent of the following compo-
sition was prepared:

CH,
CsHl,—i—CHZO(CHZCHzo)z.,SO,,Na 30wt. %
H,
C,2Hs080;Na 1.0 wt. %
Sodium hypochlorite 5.0 wt. %
Sodium hydroxide 1.0 wt. %
Water Balance

The detergent bleaching agent was in the form of a
transparent stable solution, which exhibited excellent
deterging and bleaching powers in washing diapers.

The available chlorine remaining after storage at room

temperature for 6 months was 90 % (percent of original
available chlorine).

EXAMPLE 4

A detergent bleaching agent of the following compo-
sition was prepared:

H,
CyHas—C—CH,O(CH,CH,0);CH;COONa 4.0 wt. %

. sz .
Sodium hypochlorite

20 wt. %
Sodium chloride 1.0 wt. %
Sodium hydroxide 4.0 wt. %
Water Balance

This detergent bleaching agent was also in the form
of a transparent, stable solution, which exhibited excel-
lent deterging and bleaching powers in washing dia-
pers.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows:

1. A liquid detergent bleaching composition, consist-
ing essentially of a stabilized, alkaline, aqueous solution
of

a. from 0.5 to 10 percent by weight of sodium hypo-

chlorite,

b. from 0.1 to 20 percent by weight of surfactant

having the formula

l?z
R,—E—CHZOX
3

6

wherein R, R, and R;, which can be the same or
different, each is alkyl having 1 to 18 carbon
atoms, the sum of the carbon atoms of Ry, R, and
Rj being from 10 to 20, and X is —-SO3M, —CH,.

3 COOM, —CH,CH,COOM, —(CH;CH,0),.
SO;M or —(CH,CH,0),CH,COOM, wherein n
is an integer from 1 to 40 and M is an alkali metal

c. from 0.1 to 5 percent by weight of a water-soluble

10 inorganic alkali effective for stabilizing said sodium

hypochlorite in aqueous alkaline solution, and

d. the balance water.

2. A composition as claimed in claim 1, consisting
essentially of from 1 to 7 percent by weight of sodium
hypochlorite, from 0.5 to 8 percent by weight of said
surfactant, from 0.5 to 2 percent by weight of said
alkali and the balance water.

3. A composition as claimed in claim 1, in which said
alkali is selected from the group consisting of sodium
hydroxide, potassium hydroxide, sodium carbonate and
sodium orthophosphate.

4. A composition as claimed in claim 1 in which said
surfactant has the formula

15

20

H.
25 s
CgH,y—C--CH,0S0;Na
H,
30

5. A composition as claimed in claim 1 in which said
surfactant has the formula

Hs
35 CgH,—C—CH,0(CH,CH,0)¢S0;Na

Ha

6. A composition as claimed in claim 1 in which said
40 surfactant has the formula

Hz
CsH,7—C—CH,O0(CH,CH,0).80;Na

45 H,

7. A composition as claimed in claim 1 in which said
surfactant has the formula

50
H,
C2Hps—C—CH,O(CH,CH,0),CH,COONa
2Hs
55
* * * * *
60

65



