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EP 0 634 475 B1
Description
Field of Invention
[0001] This invention relates to liquid fabric softening compositions. More particularly, the invention relates to super
concentrated liquid fabric softening compositions which are effective in softening fabrics in both soft and hard water and
which are primarily intended as rinse cycle fabric softening compositions ready-for-use and dilute before use, including

both products.

Background of the Invention

[0002] Compositions containing quaternary ammonium salts or imidazolinium compounds having at least one long
chain hydrocarbyl group are commonly used to provide fabric softening benefits when used in a laundry rinse operation.
Numerous patents have been issued for these types of compounds and compositions.

[0003] More recently, however, in view of concerns for the environmental safety (e.g., biodegradability) of the qua-
ternary compound softeners, as well as limits in the amounts of these cationic compounds which can be stably incor-
porated into the more convenient to use liquid formulations, there have been many proposals for partial or total
replacements of the conventional "quat" fabric softeners which are exemplified by dimethyl distearyl (or ditallow) ammo-
nium chloride and various imidazolinium compounds.

[0004] For instance in GB 2,032,479A, corresponding to EP-A-038862, water dispersible unquaternized hydroxy-
alkyl diamidoamine compounds of formula

RNH((CH5),NR),R

wherein an average of from 20% to 80% of the R groups are C¢, to Cy, acyl, at least 20% of the R groups are -
CH,CH50H or -CH,CHOHCH3 or mixtures of these groups, and any other R group is hydrogen, nis 2 or 3 and miis an
integer of from 2 to 5, are provided as mobile pastes in the presence of lower alkanol solvents. This is stated to be in
contrast to partially neutralized unquaternized diamidoamines which, while providing highly effective fabric softening
properties, are too viscous even when diluted in the lower alkanol solvents for convenient handling.

[0005] US-A-5,154,838 (corresponding to EP-A-0459211) discloses an aqueous liquid softener composition based
on an amidoamine compound which is the condensation reaction product of a di- or tri-amine of formula (I):

R'NH(C,HpmNH),H (1)

with a fatty acid of formula (I1):

RZC —OH

0 (IT)

wherein R’ represents a straight or branched chain, saturated or unsaturated hydrocarbon group having 8 to 24 carbon
atoms, R? represents a straight or branched, saturated or unsaturated hydrocarbon group having 7 to 23 carbon atoms,
m represents 2 or 3, and n is 1 or 2. These compounds, which are neither hydroxylated or ethoxylated, are noted to
have high dispersibility in rinse water, especially when the amidoamine compound is used in the form of its neutral salt.
[0006] US-A-5,108,628 discloses certain aliphatic carboxylic acid amidoamines which are obtained by reaction of
polyamines (e.g., diethylentriamine, aminoethyl ethanolamine) with carboxylic acid mixtures containing ether carboxylic
acids (R-O-(CH,CH,0),, -CH,COOH, R = Cg_4g alkyl, Cg_1g alkenyl or CH,-COOH, n = 2 to 20, in combination with
aliphatic Cg_o, monocarboxylic acids and/or amide-forming aliphatic Cg_5» monocarboxylic acid derivatives) as fabric
softeners stable in the presence of electrolytes.

[0007] In US-A-5,133,885 (corresponding to EP-A-0423894) fabric softening compositions are described which are
aqueous dispersions of a fatty acid ester quat of formula:
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where one or two R groups represent an aliphatic ester residue of from 12 to 30 carbon atoms of formula CH,,OCOR,
and the remaining R groups represent lower aliphatic, aryl or hydroxyalkyl groups, X" is an anion and "a" represents the
15 ionic valence of the anion, and a fatty acid amidoamine softener of formula:

RLCONH (CHy ) pN-R3
N

20 R‘?‘

where R'is a C12 to C3q alkyl or alkenyl group, R2 represents R! ,R1CONH(CH2)m or CH,CH,OH,; R3 represents hydro-

25 gen, methyl, or (CH,CH,0),H, m is a number of 1 to 5 and p is a number of 1 to 5, at a weight ratio of ester quat to
amidoamine of from 10:1 to 1:10. This patent discloses total amounts of esterquat and amidoamine ranging from 3% to
60% by weight, however, compositions containing at most 8% by weight of active softeners are disclosed.

[0008] US-A-5,180,508 to Birkhan, et al. (corresponding to EP-A-0413249, discloses aqueous fabric softener rins-
ing agents based upon a mixture of quaternary salt compounds: a first component (a) of formula (I)

30
(R3), R
o l
2 N- -
. [(R%—N (CHaCH-ORL)3_p] gM*ma-9 (I)
wherein,
40 each R is independently hydrogen or lower alkyl;
each R'is hydrogen or an alkylcarbonyl group containing 15-23 carbon atoms, provided that at least one of R'is
an alkylcarbonyl group;
each R3is an alkyl group containing 1-4 carbon atoms which is unsubstituted or substituted with 1, 2, or 3 hydroxy
groups;
45 each R? is an alkyl group containing 1-4 carbon atoms which may be unsubstituted or substituted with 1, 2, or 3
hydroxy groups, or is a group of the formula:
50
55
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r1l2

!
R13-N-CHy-CHy-CH; -

|

CHj

!

CHR11
|

or10

(II)

R'3 s an alkyl group containing 8-22 carbon atoms; R'2 s an alkyl group containing 1-4 carbon atoms which is
unsubstituted or substituted with 1, 2, or 3 hydroxy groups;
R"is hydrogen or lower alkyl;

R0 is hydrogen or alkylcarbonyl group containing 14-22 carbon atoms;
A is an anion of a quaternizing agent;

nisOor1;

x and y are independently 0 or 1 with the proviso that (x+y)+(3-n)=4 ; and
mis 1or2;andgis 1, 2 or 3, such that (m/g)(g)=m, and

a second component (b) which is a quaternary salt of an imidazolinium compound (Ill), an amidoamine compound (IV),
an ammonium compound (V), or diimidazolinium compound (VI). The amidoamine amine compound has the formula:

o,

wherein

H

R’-C-N-(CH,CH ;Np~(CH,CH,)-NH) 4R

®®1) agH

R®, is CHX-CHY-O;
X and Y are independently hydrogen or lower alkyl (but not both alkyl);
R’ is an alkylcarbonyl group containing 4-22 carbon atoms or H;
R%is an alkyl group containing 14-22 carbon atoms;
Z4 is a water-soluble monobasic or polybasic anion;
d and d4 are independently 0-6; qis O or 1; f;is 1, 2 or 3; p is 1-3; and p+q=2 .

[0009]

7

p+

fl

The mixture of the soft-rinsing agent (a) and (b) constitutes from 10 to 25% by weight of the composition at

ratios of (a):(b) of from 1:9 to 9:1. The alkyl groups in R’ and R? are preferably completely saturated. Viscosity control

agents, including electrolyte salts, e.g., calcium chloride, may be included.
US-A-4,724,089 discloses aqueous dispersions of certain amines, including reaction products of higher fatty

[0010]

acids with a polyamine (e.g.,
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R lCONH-R Z-NH-R3-NHCR 1

where R4 = acyclic aliphatic C45-C5¢ hydrocarbon; R, and Rj = divalent C4-C5 alkylene groups) with a dispersing aid
(e.g., HCI) and, optionally, quaternary ammonium salt (e.g., diamido (alkoxylated) quaternary ammonium salts). Rela-
tively small amounts of electrolyte, e.g., CaCl,, can be added to adjust viscosity.

[0011] EP-A-0295386 discloses a free-flowing softening washing rinse concentrate containing (a) from 18 to 50
weight percent of a mixture of at least two quaternary ammonium salts: (A) 10-90 wt% of triethanol-amine ester quater-
nary ammonium compound, and (B) 90 to 10 wt% of another quaternary compound including quaterized amidoamine
(or equivalent esteramine or thioamine) and (b) water and optional conventional additives.

[0012] While these and many other proposals are known for improved fabric softening compositions, nevertheless,
still further improvements are desired.

[0013] One such proposal is described in copending USSN 07/995,102. (corrosponding to WO-1-94/14938; pub-
lished 7.7.94; state of the art under Art. 54(3) EPC). According to this proposal stable, aqueous, pourable and water
dispersible, fabric softener compositions which include (A) a fabric softening effective amount of an inorganic or organic
acid salt of a finely divided softening compound of formula (l):

Rl-CONH(CI-Iz)n-N-(CHZ ) mHNOC-R2

R
3 (1)

wherein Ry and Ry, independently, represent C5 to Cyg alkyl or alkenyl; R3 represents (CH,CH,0),H, CH3 or H; n and
m are each a number of from 1 to 5; and p is a number of from 1 to 10; (B) a dispersant stabilizing effective amount of
a dispersant having the formula (II), (1I), (IV) or (V):

R4
| (IT)
Rg-N-Rg
- -N-CH,CH,0OC-R
R g-COCHCHy -9 (III)
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R12 R13
| J (IV)
Rlo-N-Z-N-Rll
C
/R
ﬁ 11
R, ,C C15 N-R
14 15 )

wherein,

R4 represents a hydrocarbon group having from 8 to 22 carbon atoms,

R5 represents a hydrocarbon group having from 1 to 22 carbon atoms,

Rg represents C4-Cy4 alkyl or hydroxyalkyl,

Rz represents C4-Cy4 alkyl or hydroxyalkyl,

Rg and Rg each, independently represent a hydrocarbon group having from 8 to 22 carbon atoms,

R1q represents a hydrocarbon group having from 8 to 22 carbon atoms,

R14 represents a hydrocarbon group having from 1 to 22 carbon atoms which may have an hydroxyl group substit-
uent,

R4 and R43, independently, represent C¢-C4 alkyl or hydroxyalkyl,

Z represents a divalent alkylene group of from 1 to 6 carbon atoms, or an hydroxyl substituted alkylene group;
R4 represents a hydrocarbon group having from 8 to 22 carbon atoms;

R15 represents a hydrogen atom or C4-C4 alkyl or hydroxyalkyl; and

(C) an aqueous solvent, were provided as ready-to-use products or as concentrates to be used at reduced levels
or which may be diluted with water prior to use at the same or similar levels as the ready-to-use products. In the
ready-to-use composition the total amount of amidoamine softener (A) and stabilizing dispersant (B) is disclosed
to fall in the range of from about 2 to 8% by weight. In the concentrated form the total amount of (A) and (B) is gen-
erally in the range of from about 12 to 60% and may be diluted at ratios of water:concentrate as high as about 4:1
to even 8:1 or 9:1, and still provide acceptable softening performance, equivalent or better than that achieved using
conventional quaternary cationic surfactant softeners, such as dimethyl distearyl ammonium chloride (DMDSAC).

[0014] An alternative embodiment of USSN 07/995,102 fabric softener aqueous liquid compositions which is adapt-
able for use in the rinse cycle of a laundering process and which is described as stable, pourable, and dispersible in
water, includes the following ingredients:

(A") an inorganic or organic acid salt of bis(hydrogenated tallow amidoethyl) hydroxyethyl amine,

(B") an inorganic or organic acid salt of bis(non-hydrogenated tallow amidoethyl) hydroxyethyl amine, with the total
amount of (A") and (B") being from about 2% to about 50% by weight of the composition, and the ratio by weight of
(A") to (B') being in the range of from about 10:1 to abut 1.5:1, and

an aqueous solvent.

[0015] The compositions disclosed in the aforesaid USSN 07/995,102 provide highly effective stable and pourable
liquid fabric softener compositions; nevertheless, in practice it is found that with concentrations of the amidoamine fabric
softening compound (e.g. Varisoft™ 510) in excess of 11 weight percent in the presence of certain emulsifiers, such as
hydrogenated tallow, the product viscosity becomes excessively high, even in the presence of electrolytes (e.g. CaCl,)
or solvents (e.g. propanol). While higher total concentrations of the amidoamine were achieved using the soft tallow
product Varisoft™ 512 or mixtures of Varisoft™ 512 and hard tallow product, Varisoft™ 510, the softening performance
of the Varisoft™ 512 containing compositions, presumably due to the lack of hydrogen bonding sites on the protonated
soft tallow compound, was not sufficiently improved.

[0016] Ways to increase the concentration in the liquid fabric softening composition of the amidoamine softener
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compound Varisoft™ 510 in view of the very good environmental attributes and favorable acute toxicity data of this com-
pound and its strong softening performance are desired. However, as noted above, at high concentrations the viscosity
increases substantially until gelation occurs.

[0017] James and Ogden (Journal of the American Oil Chemist's Society 56 1979) describe that the viscosity of
aqueous cationic dispersions is highly affected by the manufacturing variables such as the temperature of the disper-
sion, electrolyte content, and method of stirring. Not only the dimension and speed of the stirrer but also the stirring time
and the size and construction of the mixing tank influence the fineness of the dispersion. They also point out that dis-
persions of low viscosity can be produced directly by homogenization.

[0018] It was recently discovered that the incorporation of cyclic imidazolinium compounds can increase the con-
centratability of fatty amido tertiary amine softeners and also significantly improve the softening efficacy of Varisoft™
510. This discovery is described in greater detail in the copending USSN 08/065,207, which does not belong to the
state of the art. According to this copending application a stable, pourable, water dispersible aqueous liquid fabric sof-
tener composition includes:

(A) a softening effective amount of an inorganic or organic acid salt of a finely divided fatty amido tertiary amine
compound of formula (l):

o) ﬁ ’
R,-C-T-(CH,) ,-N-(CHp),-T-CR,

Rj

wherein Ry and Ry, independently, represent C45 to Cyq alkyl or alkenyl; R3 represents (CH,CH,0),H, CHj or H;
T represents O or NH; n and m are each, independently, a number of 1 to 5; and p is a number of from 1 to 10; (B)
a viscosity controlling and softening improving effective amount of a cyclic imidazolinium compound of formula (l1):

1 X

CH,CH,TC-R

o , (II)

wherein each R represents C4, to C,q alkyl or alkenyl;
T represents O or NH; and
X represents a counter-anion of valence n'; and

(C) an aqueous solvent including an anti-gelling effective amount of electrolyte. Compositions containing up to 25
wt% of active ingredients (A) and (B) are exemplified, with amounts of (A) and (B) up to 60% being disclosed.

[0019] Notwithstanding the various improvements in formulating concentrated aqueous liquid fabric softening com-
positions suitable for use as rinse cycle softeners still further improvements are desired for such compositions contain-
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ing at least 25 weight percent of cationic softeners with respect to one or more of the following properties: low viscosity
(e.g., below about 2 Pa.s (2,000 cps) at 20°C and preferably below about 1.5 Pa.s (1,500 cps)), stability against phase
separation for extended periods, stability against increasing viscosity over extended periods, improved softening per-
formance and rapid dispersibility of the composition when added to water, including cold, warm or hot rinse water. Fur-
thermore, it is desired to achieve these higher concentrations (to reduce packaging costs, etc.) in still pourable liquid
compositions without requiring high pressure homogenization or emulsifying agents which do not otherwise contribute
to softening performance. Still another important consideration is the softening performance of the composition in hard
water as well as soft water.

[0020] Accordingly, it is an object of this invention to provide low viscosity, stable and flowable aqueous dispersions
containing high concentrations of environmentally acceptable fabric softeners to provide enhanced softening perform-
ance.

[0021] Another object of the invention is to provide such low viscosity, stable and flowable aqueous dispersions with
nitrogen compound fabric softeners in amounts of at least 25 percent by weight of the composition and which are suit-
able for use with or without further dilution to provide softening performance at least equivalent to that obtainable with
present commercially available rinse cycle fabric softeners.

SUMMARY OF THE INVENTION

[0022] The above and other objects of the invention which will become more apparent from the following detailed
description and examples, has been achieved by a stable, pourable, aqueous liquid fabric softening composition. This
composition is a dispersion containing particles of softening components (A) and (B) see below, which combined com-
ponents comprise from 25% to 50% by weight of the softening composition, with the proviso that from 20% to 80% by
weight of the total hydrocarbon groups R4 and R, of (A) and R4 of (B) in these two softening components contain
unsaturated carbon to carbon bonds. Further, the composition also requires a third ingredient (C).

(A\) is an inorganic or organic acid salt of a fatty tertiary amine compound of formula (I):
I ﬁ
R{-C-T-(CHy) -N-(CHy),-T-C-R,
R3
wherein R4 and Ry, represent C4, to Cy aliphatic hydrocarbon groups, a proportion of which contain an unsatu-
rated carbon-to-carbon bond; R3 represents (CH,CH,0),H, CH3 or H; T represents O or NH; n and m are each,

independently, a number of from 1 to 5; and p is a number of from 1 to 10;
(B) is a biodegradable fatty ester quaternary ammonium compound of the formula (11):

c
- | 7+
5 (CH2)q-O-C-R4
N\ / —
N X*
N a
(CH2)~O-C-Rq
_ |

(II)
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wherein each Ry, independently, represent an aliphatic hydrocarbon group having from 8 to 22 carbon atoms, a
proportion of which may contain an unsaturated carbon-to-carbon bond,; Rg represents (CH,)s-R7, wherein R; rep-
resents an alkoxy carbonyl group containing from 8 to 22 carbon atoms, benzyl, phenyl, (C4-C,4) alkyl substituted
phenyl, OH or H; Rg represents (CH,)-Rg, wherein Rg represents benzyl, phenyl, (C4-Cy4) alkyl substituted phenyl,
OH or H; q, r, s and t, each independently represent a number of from 1 to 3; and X@ is an anion of valence a; and

(C) is an aqueous solvent including an anti-gelling effective amount of electrolyte.

[0023] The present invention also provides a method of imparting softness to fabrics by contacting the fabrics with
a softening effective amount of the invention fabric softener composition; generally and preferably, in the rinse cycle of
an automatic laundry washing machine. The compositions may be diluted with water prior to adding the composition to
the washing machine (e.g., the rinse cycle dispenser), or may be added, at reduced amount, without dilution, i.e., ready
to use.

DETAILED DESCRIPTION AND PREFERRED EMBODIMENTS

[0024] The present invention was developed as part of an extensive research program to evaluate available fabric
softening compounds which do not pose the risk of, or at least reduce the risk of, causing environmental damage asso-
ciated with conventional cationic quat fabric softeners, such as dimethyl distearyl ammonium chloride (DMDSAC) yet
which offer equivalent or superior softening performance to DMDSAC and which are amenable for use in concentrated
products. The latter requirement is important in view of the trend in the industry to sell concentrated products which
require less packaging and lower shipping costs on a per unit or per usage basis and, therefore, can be characterized
as environmentally and user friendly.

[0025] As a result of this extensive research it was found that the class of amidoamines, and particularly fatty ami-
dotertiary amines and corresponding esters of the foregoing formula (1), and which are commercially available, for
example, under the Varisoft trademark from Sherex Chemical Co., when provided in the form of its acid (protonated)
complex, met the objectives of high efficacy softening performance and environmental acceptability.

[0026] Although not wishing to be bound by any particular theory of operation it is believed that the good softening
performance is due to the excellent inherent dispersibility of the finely divided amidoamine softener when the com-
pound is protonated as its acid complex. Such excellent inherent dispersibility is believed to result from the presence of
the diamido amine hydrophilic group, which may be further enhanced by a moderate level of ethoxylation (e.g., when
R3 represents (CH,CH,0),H). On the other hand, the presence of the two long chain hydrocarbon groups (Cg-Co alkyl
or alkenyl) contribute to effective fabric softening.

[0027] However, the concentratability of the fatty tertiary amido amine fabric softeners of formula (I) was found to
be limited to no more than about 11% by weight before gelation occurs or otherwise unacceptably high viscosity results.
It is presumed that this phenomenon is the result of the crystallinity of fatty tertiary amine, that is, the formation of a lig-
uid crystalline phase. In general, the viscosity increase in concentrated samples and over time is believed to be asso-
ciated with the formation of multilayered vesicle structures which trap more and more water and thus, in turn, the
composition exhibits an increase in viscosity. In other words, the phase volume of the composition increases with
increasing softener concentration and time while the continuous (aqueous) phase gradually decreases with time.
[0028] As described in the aforementioned USSN 07/995,102, it has been observed that Varisoft™ 512 (soft tallow
tertiary amine) is capable of reducing the crystallinity of, and concentratability of Varisoft™ 510 (hydrogenated (hard)
tallow tertiary amine) but with relatively poorer softening performance. This poorer softening efficacy is probably due to
the lack of a hydrogen binding site on the protonated compound (i.e., the election pair or nitrogen is "used up" by pro-
tonation) for hydrogen bonding with the fabric cellulose. In any case, the softening performance of the tertiary amine
compound containing higher aliphatic amide or ester groups containing unsaturation (carbon to carbon double bonds),
e.g., soft tallow amide, etc., is generally significantly poorer than the corresponding compounds which are fully satu-
rated, e.g., hydrogenated tallow amide.

[0029] While it has been known in the past that stability against phase separation of aqueous dispersions of finely
divided substances, including fabric softening or other fabric treating agents, may be improved by incorporating certain
dispersing aids, co-surfactants, emulsifiers, and the like, into the aqueous dispersions, the art has not provided any gen-
eral guidelines or principles for determining which of the myriad possible candidate compounds would be able to pro-
vide the desired improvement in stability and reduction in viscosity, much less improvement in softening performance.
[0030] The present inventors have unexpectedly found that the fatty ester quaternary ammonium compound of for-
mula (II), when added to an aqueous dispersion of the fatty amide (or ester) tertiary amine compound fabric softener of
the formula (1) containing a significant level of unsaturation creates a stable, pourable, efficacious softening composi-
tion. It had previously been believed that efficacious softening could not be obtained from unsaturated alkyl group con-
taining softening compounds. Analysis of such unsaturated alkyl group containing compounds are shown in Tables A
and B, below. Table A shows the pourability of such systems and table B the softening efficacy. In specific, Table A
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shows the viscosity effect (pourability) within a representative aqueous dispersion held at 4°C for 3 weeks to ensure sta-
bility -- composed of 10.5% by weight of a 100% saturated diesterquat (per formula Il), and respectively varying from 0
to 17.5% by weight of a mixture of a soft tallow, about 45% unsaturated, tertiary amidoamine (AA(S) or AmidoAm-
ine(Soft)) and 17.5% to 0% of 100% saturated tertiary amidoamine (per formula |); in the presence of minor quantities
of HCI, CaCl,, dye, preservative, and perfume. Table B, also using an identical three major component system of terti-
ary amidoamines and diesterquat diluted 8 times as when used by consumers, shows softening efficacy at varying lev-
els of unsaturation versus a standard (the standard being the softening effect using a 5% level of ditallow
dimethylammonium chloride (DTDMAC) containing product).

Table A
Unsaturated Tertiary Amidoamine vs. Viscosity (See Note 2)
Weight % of AA(S) in Amidoamine Fraction (See Note 1) Viscosity (Pa.s(cp))
0 ~10 (~10,000)
20 3.5 (3,400)
32 2.6 (2,600)
45 0.64 (635)
58 0.3 (300)
83 0.13 (130)

Notes on Table A:

1. For example, 30% AA(S) composition within the Amidoamine Fraction is equal to an overall weight percent of
about 3.8% unsaturation.

2. In subsequent examples, wherein the esterquat component contains unsaturated moieties, the percentage of
unsaturated within the amidoamine fraction can be proportionately reduced from that shown in Table A above.

Table B
Amount of Unsaturation Vs. Softening Effect
Weight % of AA(S) in Amidoamine Fraction Relative Softening vs. Standard of 5% Con-
centration of DTDMAC @ 8.1 (See Note
Below)
20% 8.7
58% 8.2
70% 8.1
83% 8.0

Note on Table B: The softening level shown is on a scale of from 0 to 10; wherein 0 represents
no consumer preceivable softening and 10 being the maximum level of consumer preceivable
softening. The 8.1 level corresponds to a 40 EQ emulsion, as defined herein.

[0031] The mixture of the compounds of formulas (I) and (lIl) allow the compositions to be formulated as concen-
trates for subsequent dilution (if desired) at ratios as high as 8:1 or higher, while still remaining pourable in the concen-
trated form. These same concentrated formulas may, of course, be used without dilution but in smaller quantities to
achieve superior softening performance.

[0032] Thus, the compositions of this invention are stable, pourable, and rapidly water dispersible aqueous disper-
sions which contain, (A) a fabric softening effective amount of an inorganic or organic acid salt of fatty amido (or ester)
tertiary amine of formula, with a significant level of unsaturated bonds, (I) and (B) a synergistic viscosity reducing and
fabric softening improving ester quaternary ammonium compound of formula (1), wherein the total amount of (A) and

10
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(B), combined is from about 25 to about 50% by weight, especially from 28% to 38% by weight. The aqueous dispersion
within these amounts of fabric softening active ingredients is of low viscosity, namely, remains pourable at ambient tem-
perature, particularly less than 1.5 Pa.s (1500 cps) at 20°C.

[0033] The fabric softening active compound (A) is an amido (or ester) tertiary amine of formula (I):

O ﬁ
R;-C-T-(CH,) ,-N-(CH,),-T-C-R,

R
3 (1)

In the above formula R4 and R, are each, independently, long chain aliphatic hydrocarbons, e.g., alkyl or alkenyl groups
having from 12 to 30 carbon atoms, preferably from 16 to 22 carbon atoms. Linear hydrocarbon groups, such as, for
example, dodecyl, dodecenyl, octadecyl, octadecenyl, behenyl, eicosyl, etc., are preferred. Typically, R4 and R,, and
more generally R4-CO- and R,-CO, will be derived from natural oils containing fatty acids or fatty acid mixtures, such
as coconut oil, palm oil, tallow, rape oil, and fish oil. Chemically synthesized fatty acids are also usable. Generally and
preferably Ry and R, are derived from the same fatty acid or fatty acid mixture. According to this invention, it has been
discovered that when R4 and R, are derived from or contain at least 20%, and up to 80%, but preferably not more than
65% by weight of unsaturated (i.e., alkenyl) groups, the relatively poor softening performance of unsaturated moieties
of the compound of formula (l) is overcome by the combination with the ester quat compound (B) of formula (II) and an
effective amount of a viscosity reducing electrolyte.
[0034] R3 in formula (1) represents (CH,CH,0),H, CHg, or H, or mixtures thereof. When Rj represents the pre-
ferred (CH,CH,O),H group, p is a positive number representing the average degree of ethoxylation, and is preferably
from 1 to 10, especially 1.4 to 6, and more preferably from about 1.5 to 4, and most preferably, from 1.5t0 3.0. nand m
are integers of from 1 to 5, preferably 1 to 3, especially 2. The compounds of formula (I) in which R3 represents the pre-
ferred (CH,CH,0),H group are broadly referred to herein as ethoxylated amidoamines (when T-NH) or ethoxylated
ester amines (when T=0), and the term "hydroxyethyl" is also used to describe the (CH,CH,0),H group.
[0035] Most especially preferred is the compound of formula (I) which is commercially available under the trade-
names Varisoft 512 (a 90% concentration with a 10% organic solvent), or Varisoft 511 (approximately a 100% active
ingredient concentration), available from Sherex Chemical Company, which is bis(tallow-amidoethyl)-hydroxyethyl
amine of formula

ﬁ

( (Tallow)-C-NH-CH,CH, ) sN-(CH,CHO)H ~ (X=1.5103.0)

[0036] In place of a portion of Varisoft™ 512 or 511, the corresponding hydrogenated tallow amidoamine derivative,
available from Sherex under the tradename Varisoft™ 510:

(H-Tallow)-CNH-(CH,) , -N-(CHj)p- NHC-(H-Tallow)

(CHoCH,0)xH
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may be used.

[0037] When mixtures of hydrogenated and non-hydrogenated softener compounds are used the percentage of
alkenyl groups is based on the total of both compounds. For example, in the case of Varisoft™ 512 which is derived from
a natural (beef) tallow (often referred to as "soft-tallow" or sometimes, simply as "tallow" or AA(S)) the average fatty
chain composition is typically (variations occur depending on the particular source, time of year, feed supply, etc.):

C14=5% including 1% of mono-unsaturated chains (alkyl chains containing one carbon to carbon double bond, i.e.
alkenyl)

C16=30% including 4% of mono-unsaturated chains

C1g =65% including 39% of mono-unsaturated chains and 1% di-unsaturated chains.

[0038] Therefore, in soft-tallow there is about 45% of unsaturated alkyl chains and 55% of saturated alkyl chains.
Conversely, in hydrogenated tallow (also sometimes referred to as "hard tallow" or "H-tallow" or AA(H)) all of the unsatu-
rated chains are converted to saturated chains. Therefore, H-tallow contains about 100% of saturated chains.

[0039] Accordingly, for mixtures of Varisoft™ 512 or 511, and Varisoft™ 510, the amount of Varisoft™ 512 or 511
should be at least about 25% of the mixture to provide at least about 11% by weight of unsaturated chains within the
overall amidoamine component.

[0040] While the long chains (R4 and Ry) of the formula (I) compounds may, theoretically, be entirely unsaturated,
in practice the softening performance of such unsaturated compounds is not sufficient. Therefore, it is preferred to limit
the amount of the unsaturated chains to no more than about 80%, preferably no more than about 65%, by weight based
on the total of the R4 and R, groups.

[0041] Since Varisoft™ 512 and Varisoft™ 511 both contain about 45% of unsaturated long chain alkyl groups,
either of these amidoamine fabric softeners may be used by itself. However, to achieve still higher softening perform-
ance, while maximizing the total amount of fabric softening active ingredients [(A) and (B) combined] it is preferred to
maintain the unsaturated alkyl chains at below about 36% by weight, especially below about 30% by weight, based on
the total of the higher alkyl groups (R4 and Ry) in the formula (I) compounds.

[0042] Therefore, for the preferred mixtures of Varisoft™ 510 and Varisoft™ 512 the ratio of the hard-tallow (510™)
to soft tallow (512) compounds is in the range of from about 20 to 60: 80 to 40, more preferably from about 45 to 55: 65
to 45; such as, for example, 55:45 (corresponding to about 20% by weight of unsaturated chains). The additional
unsaturation contributed to the overall formulation by the addition of a quaternized ammonium ester, discussed below,
may effect the proportionate amount of unsaturation required from the AA(S) component (Varisoft 512™) herein dis-
cussed.

[0043] In the non-neutralized (non-protonated) form the fatty amide or fatty ester tertiary amine compounds are
hardly or not at all dispersible in water. Therefore, in the present invention, the amine function of the amidoamine or
ester amine compound is at least partially neutralized by a proton contributed by a dissociable acid, which may be inor-
ganic, e.g., HCI, H,SO4, HNOg, etc. or organic, e.g. acetic acid, propionic acid, lactic acid, citric acid, glycolic acid, tol-
uene sulfonic acid, maleic acid, fumaric acid, and the like. Mixtures of these acids may also be used, as may any other
acid capable of neutralizing the amine function. The acid neutralized compound is believed to form a reversible com-
plex, that is, the bond between the amine function and proton will disappear under alkaline pH conditions. This is in con-
trast to quaternization, e.g., with a methyl group, wherein the quaternizing group is covalently bonded to the positively
charged amine nitrogen and is essentially pH independent.

[0044] The amount of acid used will depend on the "strength" of the acid; strong acids such as HCI, and H,SO4
completely dissociate in water, and, therefore, provide a high amount of free protons (H*), while weaker acids, such as
citric acid, glycolic acid, lactic acid, and other organic acids, do not dissociate completely and, therefore, require a
higher concentration to achieve the same neutralizing effect. Generally, however, the amount of acid required to achieve
complete protonation of the amine, will be achieved when the pH of the composition is rendered strongly acidic, namely
between about 1.5 and 4. HCI and glycolic acid are preferred, and HCI is especially preferred.

[0045] Furthermore, the amount of acid used for neutralization should be sufficient to provide at least an 0.5:1
molar ratio, and up to about a 1:1 molar ratio of the acid to the total amount of fabric softener fatty amide or ester tertiary
amine. For the organic carboxylic acids, however, it is preferred to use a molar excess of the neutralizing acid. Molar
ratios of organic carboxylic acid to the compound of formula (I) up to about 6:1, for example from 1.5:1 to 6:1, such as
2:1, 3:1 or 4:1, have been found advantageous in terms of stability and/or softening performance. The use of glycolic in
molar excess is especially preferred.

[0046] However, it has also been found that partially neutralized ethoxylated fatty amide or fatty ester tertiary
amines are highly stable. Therefore, in some cases molar ratios of acid (as HCI) to ethoxylated amine (or ester) of for-
mula (I) of from 0.5:1 to about 0.95:1, such as 0.6:1 and 0.7:1, can be advantageously used. For the mineral acids, such
as HCI, molar ratios above 1:1 should generally be avoided since, otherwise, a gel may form.

[0047] The second essential fabric softener compound according to this invention is the biodegradable, with a

12



10

15

20

25

30

35

40

45

50

55

EP 0 634 475 B1

quaternized ammonium ester compound (B) of the following formula (l1)

I_ 0 Rg (0] T
| | 1
R,-C-0—— (CH); N*———(CH,), — O-C-R, X
a
Re
L. ] -

(IT)

Each R4 independently represents an aliphatic hydrocarbon group having from 8 to 22 carbon atoms, and preferably 14
to 18 carbon atoms. R represents the group (CH,)s-R7 which, depending on Rz, may represent a long chain alkyl ester
group (R = Cg-Cy, alkoxy carbonyl), in which case the compounds of formula (l1l) are triester quaternary ammonium
compounds.

[0048] Preferably, however, the fatty ester quaternary compounds are diester compounds, i.e. R; represents ben-
zyl, phenyl, phenyl substituted by C4-C4 alkyl, hydroxyl (OH) or hydrogen (H). Most preferably R; represent OH or H,
especially preferably OH, e.g. Ry is hydroxyethyl.

[0049] g, r and s, each, independently, represents a number of from 1 to 3.

[0050] X represents a counter ion of valence a. For example, the diester quat of formula (I) may be a compound of
the formula:

B ﬁ CH,CH,QH QO n
Ry-C-O— (CHy); N*——CH,), — O-CR, (CH3),S0,
CHs
n o

where each R4 may be, for example, derived from hard or soft tallow, coco, stearyl, oleyl, and the like. Such compounds
are commercially available, for example, Tetranyl™ AT-75, from Kao Corp. Japan, which is di-tallow ester triethanol
amine quaternary ammonium methyl sulfate. Tetranyl™ AT-75 is based on a mixture of about 25% hard tallow and about
75% soft tallow. Accordingly, this product contains about 34% of unsaturated alkyl chains. A second example would be
Hipochem™ X-89107, from High Point Chemical Corp.; which is an analogue of the Tetranyl™ AT-75 with about 100%
saturation in the tallow moieties. However, in generally the quaternized ammonium ester compound of formula (l11) may
contain from about 5% to about 75% of unsaturated (long-chain) alkyl groups, preferably from about 20% to about 50%
of unsaturated long-chain alkyl groups.

[0051] The compounds (A) of formula (1) and compounds (B ) of formula (Il) are used in admixture, preferably at
ratios of about 5:1 to about 1:5, more preferably from 2:1 to 1:2, especially 1.7:1 to 1:1.7, whereby both softening per-
formance and stability and pourability are improved. That is, notwithstanding the poor softening performance of the
unsaturated long-chain alkyl compounds when used individually, when used with the ester quat compound (which also
preferably contains carbon to carbon double bonds) either alone or in combination with the hydrogenated amido amine
compound a surprisingly substantial improvement in softening performance is observed in pourable liquid formulations.
[0052] The total amounts of components (A) and (B) is from 25 to 50 wt. percent, preferably from about 28 to about
38 wt%, and the ratio, by weight of (A):(B) is preferably from about 2:1 to 1:2, and especially, from about 1.7:1 to 1:1.
[0053] The compositions of this invention are provided as aqueous dispersions in which the fabric softener com-
pounds of formula (1) and formula (1) are present in finely divided form stably dispersed in the aqueous phase. Gener-
ally, particle sizes of the dispersed particles of less than about 25 microns (um), preferably less than 20 um, especially
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preferably no more than 10 um, on average are acceptable for both softening and stability insofar as the particle sizes
can be maintained during actual use, typically in the rinse cycle of an automatic laundry washing machine. The lower
limit is not particularly critical but from a practical manufacturing standpoint will not generally be below about 0.01 um,
preferably at least about 0.05 um. A preferred particle size range of the dispersed softener ingredients is from about 0.1
to about 8 um.

[0054] However, one of the advantageous features of the compositions of this invention is that it is not necessary
to subject the composition to high shear conditions, such as by high pressure homogenization. Simple mixing of the
ingredients in water with a low shear mixer provides stable dispersions of finely divided particles.

[0055] The aqueous phase of the dispersion is primarily water, usually deionized or distilled water. Small amounts
(e.g. up to about 5% by weight) of co-solvent may be present for adjustment of viscosity. Typically, as the co-solvent
lower mono- and poly-hydroxy alcohols and aqueous will be used, generally in amounts up to about 8% by weight of
the composition. The preferred alcohols and aqueous are those having from 2 to 4 carbon atoms, such as, for example,
ethanol, propanol, isopropanol, and propylene glycol or ethylene glycol. Isopropyl alcohol (2-propanol) is especially pre-
ferred. However, co-solvents are not required and are generally avoided.

[0056] The compositions of this invention include an electrolyte to reduce dispersion viscosity. Generally, any of the
alkaline earth metal salts of the mineral acids can be used as electrolyte. In view of availability, solubility and low toxicity,
CaCl,, MgCl, and MgSQO,4 and similar salts of alkaline earth metals are preferred, and CaCl, is especially preferred.
The amount of the electrolyte will be selected to assure that the composition does not form a gel. Generally, amounts
of electrolyte salt of from about 0.05 to 2.0 wt%, preferably 0.1 to 1.5 wt%, especially preferably 0.25 to 1.4 wt%, will
effectively prevent gelation from occurring.

[0057] As is generally understood, the role of the electrolyte to inhibit gelation can be explained based on the
assumption that the invention dispersions of the cationic softening compounds have a vesicular structure. The spacing
of the multilayered vesicles in the liquid crystalline phases varies with the electrolyte concentration since it depends on
the repulsion between the head groups in adjacent layers. The amount of the enclosed water tends to be reduced at
high salt concentrations, causing a lowering of the disperse phase volume and the viscosity. However, if one exceeds a
critical concentration of the electrolyte, this may lead to a destabilization of the emulsions by flocculation or coales-
cence. The phenomenon of flocculation or coalescence can be explained by considering the electrostatic stabilization
of colloidal dispersions. Attractive as well as repulsive forces act on the individual particles of a dispersion. The repul-
sive forces increase exponentially as the particles approach each other, such as when the concentration of dispersion
increases, and they become very strong when the electrical double layers (the counterions in the dispersion medium
give rise to the electrical double layers that surround the colloidal particles) that envelope each particle overlap. The
thickness of the electrical double layers is very sensitive to the ionic strength of the dispersion medium. Increasing the
ionic strength significantly dimishes the thickness of the double layer. The repulsive forces then become of insufficient
magnitude and are no longer able to overcome the attractive van der Waals forces which may lead to dispersion floc-
culation or coagulation.

[0058] Another optional ingredient in the invention compositions is a rheology modifier to help reduce or eliminate
variations in the aqueous dispersion viscosity over time. It should be understood, however, that so long as the viscosity
does not increase to an unacceptably high level over the expected life of the produce (including transportation from the
manufacturing plant to the market place, shelf-life in the market place, and duration of consumption by the end user) a
rheology modifier is not necessary. For example, the viscosity after, for instance, 8 to 10 weeks, should preferably not
exceed about 1.5 Pa.s (1500 cps) (at 25°C), especially preferably the viscosity should not exceed about 1.5 Pa.s (1500
cps) (at 25°C) over the expected lifetime of the produce. In many cases, initial viscosities of up to about 0.2 Pa.s (200
cps) can be achieved and maintained.

[0059] Therefore, if there is concern about increase in product viscosity, or if changes in viscosity over time are con-
sidered undesirable, a rheology modifier can be added to the composition. Examples of rheology modifiers are well
known in the art and may be chosen from, for example, polymeric rheology modifiers and inorganic rheology modifiers.
Examples of the former type include polyquaternium compounds, such as Polyquaternium-24 (a hydrophobically mod-
ified polymeric quaternary ammonium salt hydroxyethyl-cellulose, available from Amercho, Inc.); cationic polymers
such as copolymers of acrylamide and quaternary ammonium acrylate; the Carbopols™, and the like. Examples of inor-
ganic rheology modifiers include, for example, alumina. Generally, only minor amounts, up to about 1.0%, preferably up
to about 0.8%, such as, for example, 0.01 to 0.60 percent, by weight, provide acceptable viscosity levels over time.
[0060] Another additive which has been found to be useful as a rheology modifier is citric acid, generally in amounts
of from about 0.05 to 1.0 wt%, preferably from about 0.1 to 0.6 weight percent. Fatty alcohols and non-ionic surfactants
may also be included in minor amounts (e.g. up to about 5% by weight, preferably up to about 2% by weight) as viscos-
ity modifiers and/or emulsifying agents.

[0061] Other optional components commonly used in fabric softening compositions may be added in minor
amounts to enhance either the appearance or performance properties of the liquid fabric softener compositions of this
invention. Typical components of this type include, but are not limited to colorants, e.g., dyes or pigments, bluing agents,
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preservatives, germicides, and perfumes.

[0062] The subject liquid fabric softener compositions may be prepared by adding the active ingredients, usually as
a melt, to the heated aqueous phase to which the acid component has been pre-mixed, under mixing. Low-shear mixing
is generally sufficient to adequately and uniformly disperse the active ingredients in an throughout the aqueous phase.
Further particles size reduction can be obtained by subjecting the composition to further treatment such as in a colloid
mill or by high pressure homogenization, however, as previously noted, no significant improvement in softening per-
formance has been associated with such particle size reduction.

[0063] The final product, whether in concentrated or diluted form must be easily pourable by the end user. Gener-
ally, therefore, final product viscosity (for a freshly prepared sample) should not exceed about 1.5 Pa.s (1500
centipoise), preferably not more than 1 Pa.s (1000 centipoise), but should not be too low, for example not less than
about 50 centipoise. The preferred viscosity for the invention concentrated product is in the range of 0.12 to 1 Pa.s (120
to 1000 centipoise). As used herein, unless otherwise specified, viscosity is measured at 25°C (22-26°C) using a
Brookfield™ RVTD Digital Viscometer with Spindle #4 at 20 rpm.

[0064] The concentrated compositions may be diluted by a factor of generally 4:1 or more, preferably up to about
8:1 or even 9 to 10:1. Concentrated products with up to about 40 weight percent of softeners may be prepared and will
remain pourable and stable against phase separation or suspended particle agglomeration for extended periods of
time. The concentrated products of this invention provide equivalent softness at the same use level (e.g., about 110 ml
for standard European washing machines) as a (hypothetical) softener product containing up to about 50 weight per-
cent or more of ditallow dimethyl ammonium chloride (DTDMAC). For example, a composition with about 28% of sof-
teners (see Example 2, Composition No. 14 hereinafter) can be diluted to about 5% actives to provide equivalent or
superior softening performance to a product containing about 7% of DTDMAC. After dilution, or for a ready-to-use prod-
uct, the composition will normally contain sufficient softener to be effective when added to the rinse water in an amount
of about one-eighth to three-quarters of a cup (28 to 170g (1 to 6 ounces)) providing about 25 ppm to about 90 ppm of
softener in the rinse water.

[0065] In the above description and in the following examples and claims all parts and percentages are given on a
weight basis unless otherwise stated.

Example 1

[0066] This example demonstrates the ability of the partially unsaturated amidoamine compound of formula (1) to
control the viscosity of aqueous dispersion of softening active compounds with total amounts of the active softening
compounds (A) and (B) in excess of about 25 weight percent.

[0067] The compositions shown in Table 1 were prepared as described below.

TABLE 1
Composi- #1 (Wt%) #2 (Wt%) #3 (Wt%) #4 (Wt%) #5 (Wt%) #6 (Wt%)
tion
Varisofth™ | 12 12 15 16 17 17
512 (A)
Esterquat? |12 12 15 16 17 17
(B)
Emulsifier®) - - - - - 2
HCI 0.87 0.87 1.08 1.08 1.22 1.22
Defoamer® | 0.03 0.03 0.02 0.04 0.04 0.04
CaCly? 0.78 0.4 1.25 0.8 1.09 0.95
H,O balance to balance to 100 | balance to 100 | balance to 100 | balance to 100 | balance to 100
100

1) bis(tallow amido ethyl) hydroxyethyl (nominally 2 ethylene oxide groups per molecule) amine (from Sherex Chemical Co.)
(45% unsaturated alkyl chains)

2) Tetranyl™ AT-75 (85% actives) from Kao Corp. Japan methyl triethanol-amine-tallow diester quaternary ammonium methyl
sulfate

3) C43-Cy5 fatty alcohol, EO 20:1

4) Dow 1430 silicone anti-foaming agent

5) contained 0.02% BP-7050™ polymer thickener from BP Chemicals. Ltd. United Kingdom
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[0068] The aqueous dispersion of compositions Nos. 1-6 were prepared by adding a molten mixture of the ester
quat and Varisoft 512 at 35° to 45°C to an aqueous (deionized water) solution of HCI (and emulsifier for Run No. 6) at
60°C while stirring with a Premier mixer connected to a variac for control of motor speed. The melt of softening active
compounds was added slowly in three equal increments. CaCl, solution was added into the hot dispersions which were
allowed to cool to room temperature slowly with stirring. During cooling, a few drops of Dow Corning 1430 antifoam was
added.

[0069] The viscosity and other properties are shown in the following Table 2.
TABLE 2
COMPOSITION
Physical #1 #2 #3 #4 #5 #6
Properties
Comments - Softening Effi- - - Softening Effi- | Softening Effi-
cacy=24 EQ cacy=35 EQ cacy=32 EQ
(see Note 2)
Average Parti- - 5.88 - - 1.69 2.27
cle Size (um)
pH 0.4 0.55 0.45 0.71 0.75 0.75
Viscosity, cps spindle 4 spindle 4 spindle 4 spindle 4 spindle 4 (see | spindle 4
20 rpm Note 1)
Initial 90 250 850 1190 820 1370
Day 1 70 - 1200 1290 850 -
Week 1 70 190 530
Week 2 100 230 960
Week 3 120 780
Week 10 140 250 (week 9) 640 430 1040 (week 8)
Note 1. A second sample with the same composition had an initial viscosity of 1260 cps and a 10 week viscosity of
910 cps.
Note 2. A sample diluted to 5% of (A) and (B) combined exhibited a softening efficacy of 5 EQ. EQ values are the
softening performance of an equivalent weight of ditallowdimethyl ammonium chloride as described below.

[0070] Compositions 1-5 were stable (no phase separation) and low viscosity dispersions of Varisoft-512 and ester
quat softeners at up to 34% active level in the presence or absence of an emulsifier. Softening efficacy of the disper-
sions at full strength (undiluted) or diluted (composition No. 5) were compared with ditallow dimethyl ammonium chlo-
ride. The softening efficacy of the dispersion No. 5 at 5% solid level was 5 EQ. Product activity of 1EQ is the softening
obtained by 1% dispersion of ditallow dimethyl ammonium chloride. The undiluted dispersions 1-6 under similar condi-
tions exhibited a product activity of 20 EQ. The softening efficacy of composition #6 was 5 EQ at 5% use level and was
35 EQ for the undiluted 34% actives composition. The softening corresponding to 5% level of ditallow dimethylammo-
nium chloride (DTDMAC) is referred as 5EQ and at double dosage level (corresponding to 10% level of DTDMAC) is
referred to as 10 EQ. If one plots a graph of softening versus the dosage amount of ditallow dimethylammonium chlo-
ride (a standard used for the softening evaluation), the softening increases linearly with the dosage of DTDMAC up to
about 9-10% and then it levels off. This means, that for a dispersion of ditallow dimethylammonium chloride (say 5%)
comparing the softening efficacy at 15% and 12% dosage levels, one cannot make a distinction in the softening per-
formance. For example, to obtain a diluted composition with a softening efficacy of 10 EQ using a 34% dispersion, a
compare can be made with a 5% dispersion of DTDMAC. If "y" grams of the 5% DTDMAC product is used in the test to
get a softening efficacy of 5 EQ, then ("y"x10/5) grams would be used to get 10 EQ softening efficacy. The amount of
34% dispersion needed would be equal to [5/34 ("y")] grams. So in general the EQ ratings are obtained at low concen-
tration levels. The softening performance values correlating to a value of for example 35 EQ for the undiluted composi-
tion is based on the assumption of linear effect for the amount of softening agent and softening performance.
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EXAMPLE 2

[0071] This example further demonstrates the synergistic interaction between components (A) and (B) using a mix-
ture of Varisoft™ 510 and Varisoft™ 512.

[0072] Compositions Nos. 7-17 were prepared with varying amounts of softening active ingredients (A) and (B) and
varying amounts of unsaturated alkyl groups in R4 and R, of formula (I) of component (A) by varying the amounts and
proportions of Varisoft™ 510 and Varisoft™ 512 as shown in Table 3. The following procedure was used to prepare
these compositions.

[0073] Varisoft™ 510, Varisoft™ 512 and Tetranyl™ AT-75 (in the amounts shown in Table 3) were each melted,
mixed together with stirring and maintained at 70°C. Perfume (Douscent™ 653, from IFF in the amounts shown in Table
3) was added to the molten mixture just prior to emulsification with the aqueous phase. Separately HCI (in the amounts
shown in Table 3) was added to heated (70°C) deionized water. The mixture of molten softening active compounds was
added to the acidified water phase with stirring using a 4-pitched-blade impeller. During addition of the molten mixture
the stirring speed was increased from 300 to 700 rpm as the emulsion thickened. Calcium chloride (0.4%, as 20% aque-
ous solution) was added to break or prevent gelation. The hot mixture was stirred for an additional 10 minutes at 350
rom and the emulsion was allowed to cool to 30°C at which time colorant (0.03%) and preservative (0.01%) were
added. Milliken Liquitint Royal Blue™ was used as colorant and KKM446™ was used as preservative.

[0074] Each of the compositions was measured for initial viscosity, viscosity after storage at 4°C for 24 hours and,
softening performance. The results are reported in Table 3, below.

TARTE 2
.‘J -

Zcmp. Tocal 'Imutc. '.'uuot; Unsacur- Zster- #Cl Periume Srooxfieid vlu:on:y)(c.:n‘) sotthans
No.  Actives €10 wet=! 312 wett! acen Alkyl juac (I Y initial 22h, 4°C =m

(A) and (B) Groups=!  wxad

weight ¢
7 28 100 2 2 2 .1 .2 470 25
a 30 100 7 0 3 1.32 1.2 ze1d) 30

-9 22 a7.s 12.5 5.6 2 1.04 1.2 380 24

10 25 87.5 2.8 5.6 3 1.18 i.2 Zel 8
11 28 57 b 3 13 2.9 2.4 37 sal 40
12 1.5 57 bl ] 33 101 2.7 66 Gel 45
13 s 57 3 e 3 1.12 3 Sel 50
14 28 16 5.7 1.2 7.5 3.84 2.3 128 ;_ls’]\us) {0
] 1.5 6.8 5.7 1.2 :7.5 3.95 2.4 120 o0 0e) 45
.6 bH] 16.8 8.7 11.2 7.8 1,05 2.4 40 ©.z.(200) s0
7 3.5 6.3 5.7 1.2 17.5 116 2.4 Jel 55

Cou-?os:f‘:.(,nj )\)osf -\ o r= u.a:-'\’(a“h e -‘M‘ﬂ:oﬂ,‘ Hee (2 rere-iniya
AXo yrples aNg  TqSanes | <oy plod Mj
1) Proportion of 7arisoft''510, varisoft S12 and esterquat based

on the total actives (A)+(B)

&
T tas
ccmbined

2) Basewct; on tctal of Ry and Ry groups in Varisoft 510 and
varisortt 512 '

RIg!
J) Measured with Brookfield model DV-II viscometer, Spindle #2,
50 rpm, at Room Temperature 5
8 va.S

4) Gel, viscosity greater than (8,000 cps.)

[0075] Considering Composition No. 17 which formed a gel, by increasing the amount of electrolyte, or increasing
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the amount of Varisoft™ 512 relative to Varisoft™ 510, the viscosity can be reduced to acceptable (for pourability) levels.
[0076] Thus, according to the present invention it is possible to provide aqueous dispersions containing more than
25% of total active softening compounds and which provide enhanced softening performance yet are easily pourable
and remain stable over extended periods of time.

[0077] Having described the invention including several embodiments thereof it will be readily apparent to the
skilled practitioner that other modifications and variations are also within the scope of the invention and that the forego-
ing examples are given for purposes of illustration only, and not by way of limitation.

Claims
1. A stable, pourable and water dispersible fabric softener composition comprising an aqueous dispersion containing
particles of components (A) and (B), which combined, comprise from 25 to 50 weight percent of the total formula-

tion, wherein:

(A\) is an inorganic or organic acid salt of a fabric softening compound of formula (1) :

O

R}-C-T-(CH,),-N-(CH,),-T-C-R, M

O

R;

R4 and R, represent C4, to Cgq aliphatic hydrocarbon groups, a proportion of which contain an unsatu-
rated carbon-to-carbon bond,

R3 represents (CH,CH,0)H, CH3 or H,
T represents O or NH,

n=1to5

m=1to 5, and

p=1to 10,

(B) is a biodegradable fatty ester quaternary ammonium compound of formula (l1):
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'(I) +
RS (CHz)q‘O-C-R4
N |
N\ X (I
a
R (CH),0-C-Ry
0

wherein each R4 independently represents an aliphatic hydrocarbon group having from 8 to 22 carbon
atoms, a proportion of which may contain an unsaturated carbon-to-carbon bond,

R5 represents (CH,)s R, wherein R; represents an alkoxy carbonyl group containing from 8 to 22 carbon
atoms, benzyl, phenyl, (C4-C4)-alkyl substituted phenyl, OH or H;

Re represents (CH,); Rg, wherein Rg represents benzyl, phenyl, (C4-C4)-alkyl substituted phenyl, OH or H;
q, r, s and t, each independently, represent a number of from 1 to 3; and x is an anion of valence a;

with the proviso that from 20% to 80% by weight of the total hydrocarbon groups R4 and R, in component
(A) and R4 in component (B) contain unsaturated carbon-to-carbon bonds; and

(C) an aqueous solvent including an anti-gelling effective amount of electrolyte.
The fabric softener composition of claim 1 wherein in the compound of formula (1),

R4 and R, = C4g to Cy, alkyl or alkenyl;

m=1t03;n=1103;

R3 = (CH,CH,0),H; and p = 1.5 to 3.5.

The composition of claim 1 wherein the weight ratio of (A):(B) is in the range of from about 5:1 to about 1:5 and the
total unsaturation being less than 70% of the combined weight of (A) and (B).

The composition of claim 3 wherein the total amount of (A) and (B) ranges from about 28% to about 38% by weight
based on the total composition.

The composition of claim 1 wherein the total amount of (A) and (B) ranges from about 28% to 38% by weight based
on the total composition.

The composition of claim 1 wherein the weight ratio of (A):(B) is in the range of from about 2:1 to 1:2 and the total
unsaturation being less than 70% of the combined weight of (A) and (B).

The composition of claim 6 wherein the total amount of (A) and (B) is in the range of from about 28% to about 38%
by weight.

The composition of claim 1 wherein the compound (A) fabric softener contains no more than about 65% of hydro-
carbon groups with carbon to carbon bond unsaturation.

The composition of claim 8 wherein the total amount of hydrocarbon groups with unsaturated carbon to carbon
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double bonds in R4 and R, of formula (l) is in the range of from about 2.4% to about 50% by weight.

The composition of claim 1 wherein the aqueous solvent comprises water and from about 0.05% up to about 2.0%,
by weight of an alkaline earth metal salt electrolyte.

11. The fabric softening composition of claim 10 which has a viscosity at 25°C of less than (2000 cps) 2 Pa.s.

12. The fabric softening composition of claim 10 which has a viscosity at 25°C of less than (1000 cps) 1 Pa.s.

13. The fabric softening composition of claim 1 which comprises:
(A) from about 10% to about 25% by weight of a mixture of salts of bis(tallow-amidoethyl)-2-hydroxyethyl-
amine) and bis (hydrogenated tallow-amidoethyl)-2-hydroxyethyl amine; at least 30% and up to about 65% by
weight of the tallow being unsaturated;
(B) from about 10% to 18% by weight of N-methyl-N,N,N-triethanolamine ditallowester quaternary ammonium
methosulfate; with a total amount of (A) and (B) combined of from 28% to 38% by weight;
(C) from about 0.05% to 2.0% inorganic salt electrolyte, said composition having a viscosity of no more than
about (1500 cps) 1.5 Pa.s at 25°C.

14. A method of imparting softness to fabrics comprising contacting the fabrics with a softening effective amount of the

fabric softener compostion of claim 1.

15. The method of claim 14 wherein said contacting is in the rinse cycle of an automatic laundry washing machine.

Patentanspriiche

1. Stabile, gieRBbare und wasserdispergierbare Gewebeweichmacherzusammensetzung, die eine wassrige Disper-

sion umfasst, die Teilchen aus Komponenten (A) und (B) enthalt, die kombiniert, 25 bis 50 Gew.-% der Gesamtzu-
sammensetzung ausmachen, wobei:

(A) ein anorganisches oder organisches S&uresalz einer gewebeweichmachenden Zusammensetzung der

Formel (1):

0 0
I u

Rl-C-T—(Cﬂz)n-T'(Cﬂz)m—T—C-Rz (L),

Rs

ist, in der

R4 und R; fiir aliphatische C4, bis C3g-Kohlenwasserstoffgruppen stehen, von denen ein Teil ungesattigte
Kohlenstoff-Kohlenstoff-Bindung enthalt,

R3 flr (CHCHy),H, CH3 oder H steht,
T fir O oder NH steht,

n =1 bis 5 ist,

m = 1 bis 5 ist, und

p =1 bis 10 ist,

(B) eine biologisch abbaubare Fettester-quartare Ammoniumverbindung mit der Formel (Il) ist:
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- ﬁ ) -

R (CH,),-0-C-Ry

\ / !
N\ — X (II)
a N
R¢ (CHy,0-C-R,
0

— pu

in der Ry jeweils unabhéngig fir eine aliphatische Kohlenwasserstoffgruppe mit 8 bis 22 Kohlenstoffato-
men steht, von denen ein Teil ungesattigte Kohlenstoff-Kohlenstoff-Bindung enthalten kann,

Rs5 fir (CH5)sR7 steht, worin R7 eine Alkoxycarbonylgruppe mit 8 bis 22 Kohlenstoffatomen, Benzyl, Phe-
nyl, (C4-bis Cy4-)-alkylsubstituiertes Phenyl, OH oder H ist,

Rg flr (CH,)Rg steht, worin Rg Benzyl, Phenyl, (C4- bis C4-)-alkylsubstituiertes Phenyl, OH oder H ist,
g, r, s und t jeweils unabhangig eine Zahl von 1 bis 3 sind und x an Anion mit einer Wertigkeit a ist,

mit der MalRgabe, dass 20 bis 80 Gew.-% der gesamten Kohlenwasserstoffgruppen R4 und R, in Kompo-
nente (A) und R4 in Komponente (B) ungesattigte Kohlenstoff-Kohlenstoff-Bindungen enthalten, und

(C) ein wassriges Lésungsmittel, dass eine gegen Gelbildung wirkende Menge Elektrolyt enthalt.
Gewebeweichmacherzusammensetzung nach Anspruch 1, bei der in der Verbindung der Formel (1)

R4 und Ry, = C4g- bis Cy,- Alkyl oder -Alkenyl sind,

m =1 bis 3 ist,

n = 1- bis 3 ist,

R3 = (CHCH,0),H ist, und

p = 1,5 bis 3,5 ist.

Zusammensetzung nach Anspruch 1, bei der das Gewichtsverhéltnis von (A) : (B) im Bereich von etwa 5 : 1 bis
etwa 1 : 5 liegt und die gesamte Ungesattigtheit weniger als 70 % des kombinierten Gewichts von (A) und (B) ist.

Zusammensetzung nach Anspruch 3, bei der die Gesamtmenge an (A) und (B) von etwa 28 bis etwa 38 Gew.-%,
bezogen auf die Gesamtzusammensetzung, reicht.

Zusammensetzung nach Anspruch 1, bei der die Gesamtmenge an (A) und (B) von etwa 28 bis etwa 38 Gew.-%,
bezogen auf die Gesamtzusammensetzung, reicht.

Zusammensetzung nach Anspruch 1, bei der das Gewichtsverhaltnis von (A) : (B) im Bereich von etwa 2 : 1 bis 1
: 2 liegt und die gesamte Ungeséttigtheit weniger als 70 % des kombinierten Gesamtgewichts von (A) und (B) ist.

Zusammensetzung nach Anspruch 6, bei der die Gesamtmenge von (A) und (B) im Bereich von etwa 28 bis etwa
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38 Gew.-% liegt.

Zusammensetzung nach Anspruch 1, bei der die Gewebeweichmacher-Verbindung (A) nicht mehr als etwa 65 %
von Kohlenwasserstoffgruppen mit Kohlenstoft-Kohlenstoff-Bindungsungesattigtheit enthait.

Zusammensetzung nach Anspruch 8, bei der die Gesamtmenge an Kohlenwasserstoffgruppen mit ungesattigten
Kohlenstoff-Kohlenstoff-Doppelbindungen in R4 und R, gemaR Formel () im Bereich von etwa 2,4 bis etwa 50
Gew.-% liegt.

Zusammensetzung nach Anspruch 1, bei der das wassrige Losungsmittel Wasser und etwa 0,05 bis zu etwa 2,0
Gew.-% an Erdalkalimetallsalzelektrolyt umfasst.

Gewebeweichmachende Zusammensetzung nach Anspruch 10, die eine Viskositat bei 25 °C von weniger als 2
Pa «s (2000 cPs) aufweist.

Gewebeweichmachende Zusammensetzung nach Anspruch 10, die eine Viskositat bei 25 °C von weniger als 1
Pa«s (1000 cPs) aufweist.

Gewebeweichmachende Zusammensetzung nach Anspruch 1, die umfasst:
(A) etwa 10 bis etwa 25 Gew.-% einer Mischung von Salzen von Bis(talgamidoethyl)-2-hydroxyethylamin) und
Bis-(hydriertes talgamidoethyl)-2-hydroxyethylamin, wobei mindestens 30 bis zu etwa 65 Gew.-% des Talgs

ungesattigt sind,

(B) etwa 10 bis etwa 18 Gew.-% N-Methyl-N,N,N-triethanolamin-ditalgester-quartdres ammoniummethosulfat,
mit einer Gesamtmenge von (A) und (B) in Kombination von 28 bis 38 Gew-%,

(C) etwa 0,05 bis etwa 2,0 % anorganischen Salzelektrolyten, wobei die Zusammensetzung eine Viskositat
von nicht mehr als etwa 1,5 Pa +s (1500 cPs) bei 25 °C aufweist.

Verfahren zum Vermitteln von Weichheit an Gewebe, bei dem die Gewebe mit einer weichmachend wirkenden
Menge der Gewebeweichmacherzusammensetzung gemafl Anspruch 1 in Kontakt gebracht werden.

Verfahren nach Anspruch 14, bei dem die Kontaktierung in dem Spiilzyklus einer automatischen Waschmaschine
erfolgt.

Revendications

Composition adoucissante stable pour tissus, versable et dispersable dans I'eau, comprenant une dispersion
aqueuse contenant des particules des composés (A) et (B), lesquels combinés représentent de 25 a 50% on poids
de la formulation totale, dans laquelle :

(A) est un sel d'acide organique ou minéral d'un composé adoucissant pour tissus de formule (1):

.

Ry-C-T-(CH ), N{CHp) T-CR2

Ry
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R1 et R, représentent des groupes aliphatiques hydrocarbonés on C45-C3p, dont une proportion contient
une liaison carbone-carbone insaturé.

R3 représente (CH,CH,0),H, CH3 ou H.

T représente O ou NH,

n=1as5,
m=1a5,et
p=1a10,

(B) est un composé ammonium quaternaire dérivé d'un ester d'acide gras biodégradable (ll):

B 0 +

|

Rs (CHZ)Q-O'C'R‘

x* m

dans laquelle chaque R4 représente indépendamment un groupe hydrocarboné aliphatique présentant de
8 a 22 atomes de carbone, dont une proportion peut contenir une liaison carbone-carbone insaturé,

R5 représente (CH,)sR7, dans lequel R; représente un groupe alcoxycarbonyle contenant de 8 a 22 ato-
mes de carbone, benzyle. phényle, phényle substitué par (C4-C4)alkyle. OH ou H;

Rg représente (CH,)Rg dans lequel Rg représente benzyle, phényle, phényle substitué par (C4-C4)alkyle,
OH ou H;

q, r, s et t représentent chacun indépendamment un nombre de 1 a 3; et x est un anion de valence a ;
étant entendu que de 20 & 80% en poids des groupes hydrocarbonés totaux R4 et R, dans le composé (A)
et R4 dans le composé (B) contiennent des liaisons carbone-carbone saturées ; et

(C) un solvant aqueux comprenant une quantité antigel efficace d'un électrolyte.
Composition adoucissante pour tissus selon la revendication 1 dans laquelle le composé de formule (1) est tel que :
R4 et R, = alkyle ou alcényle en Ciga Cos ;
m=1a3;n=1a3;
R3 = (CH,CH,0),H s etp=1,5a3,5.
Composition selon la revendication 1 dans laquelle le rapport pondéral de (A)/(B) est compris dans la plage allant
d'environ 5:1 a environ 1:5 et le pourcentage total d'insaturation est inférieur a 70% du poids combiné total de (A)

et (B).

Composition selon la revendication 3 dans laquelle la quantité totale de (A) et (B) varie dans la plage allant d'envi-
ron 28 a environ 38% en poids par rapport au poids total de la composition.

Composition selon la revendication 1 dans laquelle la quantité totale de (A) et (B) est comprise entre environ 28 et
38% en poids par rapport au poids total de la composition.

Composition selon la revendication 1 dans laquelle le rapport pondéral de (A)/(B) varie entre environ 2:1 et 1:2 et
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la proportion totale d'insaturation est inférieure a 70% du poids combiné de (A) et (B).

Composition selon la revendication 6 dans laquelle la quantité totale de (A) et (B) est comprise entre environ 28 %
et 38% en poids.

Composition selon la revendication 1 dans laquelle I'adoucissant pour tissus (A) ne contient pas plus de 65% de
groupes hydrocarbonés présentant une insaturation carbone-carbone.

Composition selon la revendication 8 dans laquelle la quantité totale de groupes hydrocarbonés présentant des
doubles liaisons carbone-carbone dans R et R, de la formule (l) est comprise entre environ 2,4 et environ 50% en
poids.

Composition selon la revendication 1 dans laquelle le solvant aqueux comprend de I'eau et environ de 0,05%
jusqu'a 2,0% an poids d'un électrolyte de type sel de métal alcalino-terreux.

Composition adoucissante pour tissus selon la revendication 10 présentant une viscosité a 25° C de moins de 2
Pa.s (2000 cps).

Composition adoucissante pour tissus selon la revendication 10 présentant une viscosité a 25° C de moins de 1
Pa.s (1000 cps).

Composition adoucissante pour tissus selon la revendication 1 comprenant:

(A) d'environ 10 a environ 25% an poids d'un mélange de sels de bis(suifamidoéthyl)-2-hydroxyéthylamine et
de bis(suif hydrogéné-amidoéthyl)-2-hydroxyéthylamine; au moins 30% et jusqu'a environ 65% an poids du
suif étant sous forme insaturée ;

(B) d'environ 10 a 18% an poids de méthosulfate d'ammonium quaternaire du diester dérivé du suif de la N-
méthyl-N,N-triéthanolamine ; la quantité totale de (A) et (B) combinée représentant de 28 a 38% an poids ;
(C) d'environ 0,05 a 2,0 % d'un sel électrolyte minéral, ladite composition présentant une viscosité inférieure a
1,5 Pa.s (1500 cps) a 25° C.

Procédé pour I'adoucissement de tissus comprenant la mise an contact des tissus avec une quantité adoucissante
efficace d'une composition adoucissante pour tissus selon la revendication 1.

Procédé selon la revendication 14 dans laquelle la mise an contact est réalisée pendant le cycle de ringage de la
machine automatique a laver le linge.
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