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6) Liquid disinfectant laundry detergents.

6) Liquid disinfectant laundry detergent compositions,
having germicidal, fabric brightening and anti-soil redeposi-
tion properties, contain a non-ionic surfactant, a cryp-
toanionic surfactant, a quaternary ammonium germicide
and, optionally, minor amounts of other non-essential in-
gredients.
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(a) Field@ of the Invention

This invention relates to 1liquid disinfectant
laundry detergents having valuable anti-soil redeposition
properties and to the method of preventing soil re-
deposition in the washing of textile fabrics by the use
thereof.

(b) 1Information Disclosure Statement

It is well known that certain anti-soil redeposition
agents, such as sodium carboxymethylcellulose, can be used
in solid, powdered laundry detergents in order to prevent
redeposition of soil and thus to prevent graying during the
wash cycle. It is also known to use so-called optical
brighteners which essentially "mask"™ the gray coloration
produced as a result of soil redeposition. However, the
latter approach to fabric brightening‘is unsatisfactory,
because it fails to remove the source of the problem, and
furthermore conventional anti-redeposition agents, such as
sodium carboxymethylcellulose, cannot be used in liquid
laundry detergents, because they tend to separate out of
the ligquid formulation and thus lose their effectiveness.

Thus Jones et al. Canadian Patent 1,137,381 dis-
closes solid laundry detergent compositions for prevention
of static build-up on textile fabrics and for softening the
fabrics laundered therewith. The compositions are composed
of an anionic surfactant, a non-ionic surfactant and an
anti-static agent of the general formula [R1R2R3R4N]+Y-
where at least one, but no more than two, of Rl’ Rz, R3 and
R4 can be a ClG-C22 aliphatic group, the remainder of the

R2, R3 and R, groups being Cl-C4 alkyl, C2--C4 hydroxy-

1'
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lower-alkyl and "cyclic structures in which the nitrogen
atom forms part of the ring"™ and Y is an anion. The ratio
of the anionic to the non-anionic surfactants is 2:1 to
15:1, preferably 2:1 to 10:1, and most preferably 3:1 to
6:1. The quaternary ammonium salt is intended to impart
anti-static properties to the compositions, and no mention
is made by the patentee of any germicidal property resident
in the combination. Furthermore, the question of pre-
venting soil redeposition is not addressed by the
reference, and thus the reference provides no guidance as
to how to overcome that problem in laundry detergents,
Moreover the application does not disclose the use of an
alkyl-alkoxy carboxylate as an anionic surfactant, and no
mention is made of the adaptation of the formulation to
liquid laundry detergents.

Wright U.S. Patent 4,272,395 discloses liquid dish-
washing compositions having germicidal properties while
retaining good foaming behavior. The compositions are com-
posed of 50-95 parts by weight of a germicidal cationic
surfactant of the guaternary ammonium salt type and from 5-
50 parts by weight of a co-surfactant of the alkyl-
sulfonate, sulphate, phosphate or carboxylic acid type
having from 3 to 8 carbon atoms in the hydrophobic alkyl
group and from 0 to 20 parts by weight of a non-ionic sur-
factant of the mono- or diethanolamide or ethoxylated or
propoxylated primary or secondary C8 - C16 alkanol type
containing from 1 to 4 ethyleneoxy or propyleneoxy
units per molecule., Being directed to dishwashing deter-
gents, the reference manifestly does not address the
problem of soil redeposition in laundry detergents.

Beeks U.S. Patent 4,264,457 discloses laundry
detergent/fabric softener/anti-static compositions com-
posed of 3-35 weight percent of a non-ionic surfactant
formed from ethylene oxide and a hydrophobic organic com-

pound; 3-30 weight percent o©of a mono C8-C22 long chain

~aliphatic cationic surfactant of the quaternary ammonium

type and an anionic surfactant mixture consisting of =z Cum
C10 dlkylsulfate and & Clz-—c22 alcohol ethoxvlated ether
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sulfate or carboxylate having from 1 to about 15 moles of
ethylene oxide per molecule and where the anionic sur-
factants are present in a ratio of 1:5 to 5:1 and the
cationic: anionic surfactant mole ratio is 0.8:1 to 10:1.
The patentee teaches that combinations of di-long chain
guaternary ammonium surfactants in liquid detergents are
unstable and separate into two phases and also that com-
binations of anionic and cationic detergents often produce
precipitates. The nature of the four or five ingredients,
and their relative amounts, are both c¢ritical, and the
anionic surfactant serves principally to assist in sus-
pending or dissolving the cationic-anionic complex that
would otherwise form and separate out. The patentee does
not address either the question of imparting germicidal
properties to the composition or of preventing soil re-
deposition. On the contrary, the patentee is primarily
concerned with solving the problem of precipitation of the
anionic-cationic complex. ‘

SUMMARY OF THE INVENTION

We have surprisingly found that certain car-
boxylated anionic surfactants, in combination with non-
ionic surfactants and cationic germicides, can be combined
into liquid laundry detergent formulations having good
anti-soil redeposition properties, the carboxylated an-
ionic surfactants surprisingly serving a dual function as
surfactants and anti-soil redeposition agents., The finding
of such useful combination of properties in ligquid laundry
detergents is quite surprising in view of the known art re-
lating to laundry detergents.
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In a composition of matter aspect, this invention
provides a liquid laundry detergent composition, having
germicidal, fabric brichtening and anti-soil redeposition
properties, comprising a non-ionic surfactant of the
ethoxylated nonyl and octyl phenol type; a cryptoanionic
surfactant ( i.e. & surfactant of the alkyl alkoxy car-
boxylate type):; a gquaternary ammonium germicide and,
optionally, minor amounts of foam stabilizers/anti-
irritants, fabric brighteners, fragrances and dyes in an
aqueous medium.

) In a method aspect, the invention provides a method
of imparting anti-soil redeposition properties to a liquid
laundry detergent composition comprising incorporating an
effective anti-soil redeposition amount of a cryptoanionic
surfactant of the alkyl alkcxy carboxylate type in a liquid
laundry detergent formulation containing a non-ionic
surfactant of the ethoxylated nonyl and octyl phenol type:
a gquaternary ammonium germicide and, optionally, minor
amounts of foam stabilizers/anti-irritants, brighteners,
fragrances and dyes in an aqueous medium.

DETAILED DESCRIPTION INCLUSIVE OF THE PREFERRED EMBODIMENTS

More specifically, we have found that, although non-
ionic surfactants can be combined with quaternary ammonium
germicides to give liguid compos'itions having detergent and
germicidal properties, such compositions are not effective
as laundry detergents, because the soil removed from the
fabrics is redeposited during the wash cycle thus leaving
fabrics with a gray, off white color.
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Equally unsatisfactory results are obtained, we
found, when either arn anionic surfactant or anionic car-
boxylated surfactant, that is a so-called cryptoanionic
surfactant, ic combined with a quaternary ammonium germi-
cide, because such combinationsg, provide only fair de-
tergency, although they do prevent soil redeposition. They
are thus not effective as laundry detergents.

Surprisingly, however, we have found that certain
critical combinations of a non-ionic surfactant of the
ethoxylated nonyl and octyl phenol type with a surfactant
of the anionic alkyl alkoxy carboxylate type along with a
guaternary ammonium germicide provide 1liquid detergent'
compositions having good germicidal, anti-soil re-
deposition and brightening properties. These compositions
are thus useful as liquid disinfectant laundry detergents.

The invention thus provides liquid laundry deter-
gent compositions having germicidal, anti-soil re-
depositidn and brightening properties comprising critical
relative amounts of:

*(A) a non-ionic surfactant of the ethoxylated nonyl
and octyl phenol type;
(B) a cryptoanionic surfactant of the alkyl
alkoxy carboxylate type;
(C) a quaternary ammonium germicide; and
(D) the balance water.

We have found that, in order to provide stable
liquid compositions having the desired germicidal,
brightening ané anti-soil redeposition properties, the
ratio of A:B:C in the compositions of the invention is
critical and should be present in the compositions in
ratios of 2:4:1 to 3.5:5:1.
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The compesitions are prepares =

ponents A, B and C in water to proviie 2
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in which the tntal amount of ccmponents 2, COom=-
r

prises from 30 = 50 weight percent, and preferably around
40 weight percent, of the concentrate, the balance being
water. In use, the concentrate is added to the wash water
in an amount effective to achieve either cleaning cor
cleaning and sanitization of the fabrics. It has been
found that about 1/4 cup of the concentrate per wash lcad
is generally adequate to achieve good cleaning, and from
about 3/4 cup to about 1 1/2 cups are adeguate to achieve
both cleaning and sanitization. Thus, based on a total
wash water volume of about 10 gallens, the compositions can
be used at dilutions of the concentrate from about 0.16% to
about 0.94% by volume in water, i.e. from about 1:640 to
about 1:107. Based on a total concentration of from 30% to
50% of components A, B and C in the concentrate, these
dilutions correspond to about 0.05% toc about 0.08% (1:2133
tc 1:1280) of components A, B and C in the wash water for
good cleaning and from about 0.14% to about 0.47% (1:711 to
1:213) for both cleaning and sanitization.

The compositions may also, optionally, contain
minor amounts, i.e. up to about 3 total weight percent, of
non-essential ingfedienﬁs, such as a foam stabilizer/anti-
irritant agent, brighteners, <fragrances, dyes, a PpHE
adjuster such as triethanolamine (TEA), and ethanol, the
latter used to adjust the viscosity.
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The ethoxylated nonyl and octyl phenol type non-
ionic surfactants useful in the practice of the present in-
vention have one of the general structural formulas:

T3 CFs
CH3-?-CH2~?— -(OCHZCHz)x-OH
CH3 CH3
Ia
or
Cgﬁlg \ ;>y——4OCH2CH2)x-OH
Ib

in which the CgHyq group in the compounds of formula Ib is
a mixture of branched-chain isomers, and x indicates the
average number of (OCHZCHZ) units ‘in the side chain.
Suitable non-ionic surfactants of formulas Ia/Ib useful in
the practice of the invention contain from 7 to around 13
(OCHZCHZ) units. Such compounds are sold under the Rohm
and Haas (Philadelphia, Pennsylvania) trade name TRITON® X,
and include compounds of this class such as TRITON® X-114
(x is 7-8); TRITON® X-100 (x is 9-10) or TRITON® X-102 (x
is 12-13). A preferred non~ionic surfactant of this class
is TRITON® X-100.

The anionic alkyl alkoxy carboxylate surfactants,
i.e. the cryptoanionic surfactants, designated ingredient
B above, have the general structural formula:

R-O-(CnH 0) -Rl-COOM

2n'm

II
where R is a long chain, straight or branched, alkyl group
containing from 8 to 18 carbon atoms, n is an integer from
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.2 to 4, m is an integer from 1 to 100; Rl is CH2, CHZCH2 or

CHZCH2CH2; anéd M is either hydrogen or a sodium, potassium,
lithium, ammonium, diethylammonium  or triethylammonium
cation or other cations, including multivalent cations.
Surfactants of this class are marketed by Sandoz Specialty
Industries, East Hanover, N.J. 07936 as SANDOPAN® and by
Finetex Inc., Elwood Park, N.J. 07407 as SURFINE®. A pre-
ferred cryptoanionic surfactant of this class useful in the
practice of the present invention is SANDOPAN® DTC (R is
tridecyl), which is the sodium salt of trideceth-7-car-
boxylic acid.

The quaternary ammonium germicides useful in the

practice of the present invention have the structural
formula:

III

where R2 and R3 are the same or different CB-Clz alkyl, and
X is a halide, for example chloride, bromide or iodide.
Also included within the ambit of guaternary ammonium salts
of formula II are alkyl dimethylammonium chlorides where
the alkyl moiety contains from 12 to 16 carbon atoms. Such
quaternary germicides are usually sold as mixtures of two
or more different quaternaries, such as BARDAC® 205M, sold
by Lonza Inc., Fair Lawn, N.J., which consists of a 50%
aqueous solution containing 20% by weight of an alkyl di-
methyl benzylammonium chloride (50% Cl4’ 40% C12 and 10%
C16 alkyl); 15.0 weight percent of octyl decyl dimethyl-
ammonium chloride; 7.5 weight percent of dioctyl dimethyl-
ammonium chloride; and 7.5 weight percent of didecyl
dimethylammonium chloride, or CYNCAL® 80%, sold by Hilton
Davis Chemical Co., Cincinnati, Ohio, which consists of 80%
by weight of an alkyl dimethyl benzylammonium chloride (50%
Cl4' 40% C12 and 10% C16 alkyl), 10% water and 10% ethanol.
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Other suitable commercially available quaternary
ammonium germicides of the alkyl dimethyl benzylammonium
chloride type, containing the same alkyl dimethyl benzyl-
ammonium chloride mixture as CVYNCAL®, and which are
generally referred to as quaternium salts, are BARQUAT® MR-
80, sold by Lbnza Inc., which is an 80% solution (20%
ethanol) of the gquaternary, and HYAMINE® 3500, sold by Rohm
and Haas Co., which is a 50% agueous solution of the
guaternary.

The compositions can &also contain a sequestering
agent or detergent builder, such as nitrilotriacetic acid
(NTA), optionally in the form of its di- or trisodium
salts.

The foam stabilizer/anti-irritant agents, which can
optionally be included in the compositions of the in-
vention, are preferably amine oxides of the formula:

Ry
Rg-N - 0
]

R4
v
where R4 can be hydrogen, methyl, 2-hydroxyethyl or,
together with the nitrogen atom, morpholino, and R5 is a
long chain Clz-C18 alkyl group. A preferred amine oxide of
formula IV in the practice of the present invention is dif
methyl cocoamine-N-oxide. -
The manner and process of making and using the in-
vention, and the best mode contemplated by the inventors
for carrying out the invention, will now be described so as
to enable any person skilled in the art to which it per-
tains to make and to use the same.
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EXAMPLES

A series of liquid laundry detergent formulations,
within the ambit of the present invention and designated
formulations 'C, E, F, G and H, were prepared as follows
using TRITON® X~100 (as a non-ionic surfactant), SANPOPAN®
DTC (as anionic carboxvlated surfactant), BARDAC® 205M or
CYNCAI® (as a gquaternary ammonium germicide), dimethyl
cocoamine-N~oxide (AROMOX®, Armak Company, McCook, Ill.)
(as foam stabilizer), trisodium NTA and other non-essential
ingredients as indicated. For comparative purposes, other
formulations, which form no part of this invention and
which are designated formulations A, B and D, were also
prepared using TRITON® X-100, SANDOPAN® DTC and BARDAC®
205M, amounts of ingredients are expressed in percent
parts by weight.
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Each 2% these formulations was then tested for
its cleaning and brightening efficacy, using the detergency
test, and for its germicidal efficacy. In the detergency
test, for each detergent composition to be evaluated,
the reflectancies of four 3" x 3" soiled test swatches
{(from Test Fabrics, 200 Blackford Avenue, Middlesex,
N.J. 08846} and an equivalent number of unsoiled swatches
used as controls were determined using a reflectometer.
The eight test swatches were divided into pairs, one
soiled and one unsoiled swatch per pair, and. each pair
was placed in a separate pot, containing 1 g./liter of
the test detergent composition in tap water at 120-130°F,
of a Terg-O-Tometer, Model 7243, supplied by United States
Testing Co., Hoboken, N.J. After washing for ten minutes,
the test swatches were removed, rinsed in cold tap water,
blotted between paper towels and oven dried at 105°F
for 10-15 minutes.k Reflectance readings on each of the
swatches were then taken again, and the cleaning efficacy,
expressed as % Soil Removal, and the whitening ability,
expressed as % Whiteness Retention, were calculated for
the test swatches as follows, the values obtained for
any given detergent formulation being the average of
the individual values so determined:



1c

26

% Soil Removal = X 1loc
RO - Ry,
where:
RW = Average reflectance of washed soiled cloths
RS = hverage reflectance of unwashed soiled cloths
RO = Average reflectance of unsociled cloths
and
. Ry
¥ Whiteness Retention = —f. 100
where:
Ry = Average rgflec;ance of unsoiled whiie cloth
after washing with soiled cloth
Ry = Averace reflectance of unsoiled white

cloth "before washing.

In addition, the germicidal activity of each test
composition was determined against K. pneumoniae ATCC 4352
and S. aureus ATCC 6538 using the EPA-approved Petrocci-
Clark test procedure [Proposed Test Method for Anti-
Microbial Laundry additives, Petrocci and Clark, J. Assoc.
Off. Anal. Chem. 52, 835-842 (1969)] which is a simulated
in-use test method. (See EPA publication DIS/TSS-13, May
2, 1979). The germicidal activity for each formulation was
expressed in terms of the maximum dilution effective to
obtain germicidal activity.

The results so-obtained in each of the above-des-
cribed procedures are summarized in Table 2 below. Also
included, for comparative purposes, are data for two
commercial powdered laundry detergents, designated "Comm.
1" and "Comm. Z", neither of which contains a germicidal

agent.
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From these results, it will be seen that formulation
A provides only fair cleaning of textile fabrics, charac-
terized by pocor anti-soil redeposition but acceptable
germicidal properties. Such formulation would typically be
used for cleaning hard surfaces but would be totally un-
suited for use as a laundry detergent.

In formulation B, the use of an anionic carboxylated
surfactant, instead of a non-ionic surfactant as used in
formulation A, essentially overcomes the soil redeposition
problem inherent in formulation A and also provides accept-
able germicidal action. However the formulation gave only
fair detergency and furthermore would be commercially un-
acceptable because of its failure to leave the fabrics
white after washing.

As shown by the results obtained with formulation C,
the combination o©of both a non-ionic surfactant and an
anionic carboxylated surfactant with a quaternary germi-
cide provides not only acceptable germicidal action and
very good cleaning action but good anti-soil redeposition
action as well.

The results obtained with formulation D, which gave
only fair cleaning action and unacceptable anti-socil re-
deposition action, show that the relative amounts of the
non-ionic and anionic carboxylated surfactants are
critical to the overall cleaning and brightening properties
of the combination. .

Formulation E, which is based on formulation C, con-
tains certain non-essential ingredients which are intended
to make the formulation aesthetically more appealing. Also
as shown by the data, formulations F, G and E provide
excellent cleaning action, good anti-soil redeposition and
effective germicidal action.

While the commercial powdered detergents show good
to excellent cleaning action and good anti-soil re-

deposition, they have no germicidal activity at all makin

[e]

them unsuitable for use where such activity is reguired.

~

JU

C
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CLAIMS

A liquid laundry detergent concentrate composition,

which in use has germicidal, fabric brightening and anti-soil

redeposition properties, said composition comprising:

(a)

(B)

(C)
(D)

a non-ionic surfactant of the ethoxylated nonyl
and octyl phenol type;

a cryptoanionic surfactant of the alkyl alkoxy
carboxylate type;

a quaternary ammonium germicide; and

water,

wherein, based on the total weight of A, B, C and D, com-

ponents A, B and C comprise from 30 to 50 weight percent
and wherein the ratio of A:B:C in said medium is in the
range from 2:4:1 to 3.5:5:1.

2.
according

(a)

(B)

A liquid laundry detergent concentrate composition
to claim 1, comprising:

a non-ionic surfactant of the ethoxylated nonyl
and octyl phenol type, or mixtures thereof, having
the formulas:

CH, CH,
CH4-C-CH,~C~ — (OCH,,CH,) _—OH
cH, CH,
Ta
or
C9H19__<i:::j>>._-(OCHZCHZ)X-OH
Ib

in which the C9H19 group in the compounds of
formula Ib is a mixture of branched-chain isomers,

CH., units

and x indicates the average number of OCH2 2

in the side chain;
a cryptoanionic surfactant of the alkyl alkoxy
carboxylate type having the formula:

CASE 7-5235-A
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R—O~(CnH2nO)m—Rl-COOM

where R is a long-chain, straight or branched,
alkyl group containing from 8 to 18 carbon atoms,
n is an integer from 2 to 4, m is an integer from
1 to 100, Rl is CH2, CH2CH2 oxr CHZCH2CH2 and M is
either hydrogen or a sodium, potassium, lithium,
ammonium, diethylammonium or triethylammonium
cation; and

(C) a quaternary ammonium germicide having the

formula:
s
RON ©
R2 632R3 X
, ,
CH3
III
where R2 and R3 are the same or different C8—C12
alkyl and X is halide.
3. A composition according to claim 2, where x is 7-13

and R is tridecyl.

4. A composition according to claim 3, which contains
about: (A) 10 weight percent of an ethoxylated nonyl and
octyl phenol of formula Ia/Ib where x is 9-10; (B) 20 weight
percent of sodium trideceth-7-carboxylate and (C) 5 weight
percent of a quaternary ammonium germicide of formula III con-
taining 40 weight percent of an alkyl dimethyl benzylammonium
chloride (50% Cl4, 40% C12 and 10% C16 alkyl); 30.0 weight
percent of octyl decyl dimethylammonium chloride; 15 weight
percent of dioctyl dimethylammonium chloride; and 15 weight
percent of didecyl dimethylammonium chloride, and the balance
water.

5. A liquid laundry deterxrgent according to any one of
claims 1-3, which includes up to about 3 total weight percent
of foam stabilizer/anti-irritant agent, brightener, fragrance
and dye.

6. A composition according to claim 5, which includes

(O]

\C
o

",
—
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about 0.45% of dimethyl cocoamine-N-oxide as a foam stabilizer/
anti-irritant.

7. A composition according to claim 6, which contains
about: (A) 10 weight percent of an ethoxylated nonyl and octyl
phenol of formula Ia/Ib where x is 9-10; (B) 20 weight percent
of sodium trideceth-7-carboxylate; (C) 4 weight percent of a
quaternary ammonium germicide of formula III containing 40
weight percent of an alkyl dimethyl benzylammonium chloride
(50% Cigr 40% Cyor and 10% Ci6
of octyl decyl dimethylammonium chloride; 15.0 weight percent

alkyl); 30.0 weight percent

of dioctyl dimethylammonium chloride; and 15 weight percent
of didecyldimethylammonium chloride; and other ingredients
comprising 0.45 weight percent of dimethyl cdcoamine-N-
oxide; 0.07 weight percent of a brightener, 0.5 weight
percent of a fragrance oil and 0.002 weight percent of a dye.
8. A composition according to claim 6, which contains
about: (A) 18 weight percent of an ethoxylated nonyl and
octyl phenol of formula Ia/Ib where x is 9-10; (B) 21.5
weight percent of sodium trideceth-7-carboxylate; (C) 5.6
weight percent of an alkyl dimethyl benzylammonium chloride
(50% Cl4’ 40% C12’ 102 C16 alkyl); and other ingredients com-
prising 0.36 weight percent of a brightener, 1 weight percent
of triethylamine, 4 weight percent of ethanol, 0.5 weight
percent of a fragrance oil and 0.008 weight percent of a dye.
9. A composition according to claim 6, which contains
about: (A) 18 weight percent of an ethoxylated nonyl and
octyl phenol of formula Ia/Ib where x is 9-~10; (B) 21.5
weight percent of sodium trideceth-7-carboxylate; (C) 5.6
weight percent of an alkyl dimethyl benzylammonium chloride
(50% Cl4’ 40% C12’ 10% C16 alkyl); and other ingredients com-
prising 0.36 weight percent of a brightener, 1.0 weight
percent of ethylenediaminetetraacetic acid, 4.0 weight
percent of ethanol, 0.5 weight percent of a fragrance oil

and 0.008 weight percent of a dye.

10. A composition according to claim 6, which contains
about: (A) 18 weight percent of an ethoxylated nonyl and
octyl phenol of formula Ia/Ib where x is 9-10; (B) 21.5
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weight percent of sodium trideceth-7-carboxylate; (C) 5.6
weight percent of an alkyl dimethyl benzylammonium chloride
(50% C14, 40% C12’ 10% C16 alkyl); and other ingredients
comprising 5.0 weight percent of trisodium nitrilotriacetate,
0.36 weight percent of a brightener, 1.0 weight percent of
triethylamine, 4.0% weight percent of ethanol, 0.5 weight
percent of a fragrance oil and 0.008 weight percent of a
dye.

11. A method of preventing soil redeposition in the
laundering of textile fabrics which comprises laundering
said fabrics in a wash medium containing a cleaning,
brightening and germicidally effective amount of a liquid
laundry detergent concentrate composition according to any
one of the preceding claims, said components A, B and C
being present in the wash medium at dilutions from 1:213

to 1:2133.

(€N

(]

-

o

Nt



	bibliography
	description
	claims

