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ABSTRACT OF THE DISCLOSURE 
Aqueous, detergent-compatible, fabric-softening com 

positions are described as comprising (A) a cationic soft 
ening agent, (B) an amphoteric surfactant, and (C) a 
modified polyolefin emulsion. 

This invention relates to fabric-softening compositions. 
In one of its more specific aspects, this invention relates 
to aqueous, detergent-compatible, fabric-softening com 
positions. 

Fabric-softening compositions (also referred to as "fab 
ric softeners') have been used in commercial and home 
laundry applications for the past few years. However, the 
presently available fabric-softening compositions generally 
require that they be added to the final rinse of the launder 
ing process. If added directly to the wash cycle, these 
compositions do not produce the desirable or intended 
softening results. In addition, fabric softeners added to the 
Wash cycle tend to "intefere' with the detergent and, as a 
consequence, the cleaning may not be adequate. Unless 
the laundering machine is equipped with a dispenser for 
the fabric softener, a person must return to the laundry 
area to add these fabric softeners to the rinse cycle. Thus, 
it will be recognized that a detergent-compatible, fabric 
softening composition would be a highly useful product. 

It is an object of this invention to provide a fabric 
softening composition. Another object of this invention 
is to provide an aqueous, detergent-compatible, fabric 
softening composition. Still another object of this inven 
tion is to provide a detergent-compatible, fabric-softening 
composition having improved softening properties. Still 
another object of this invention is to provide a process 
for softening fabrics with an aqueous, detergent-compati 
ble, fabric-softening composition. Yet still another object 
of this invention is to provide fabrics softened with an 
aqueous, detergent-compatible, fabric-softening compo 
sition. Other objects of this invention will appear herein. 
These and other objects are attained by the practice of 

this invention, one embodiment of which comprises pro 
viding an aqueous, detergent-compatible, fabric-softening 
composition comprising: 

(A) a cationic softening agent; 
(B) an amphoteric surfactant; and 
(C) a modified polyolefin emulsion. 

Another embodiment of this invention comprises pro 
viding a process for softening fabrics, wherein said process 
comprises contacting said fabrics with the above-described 
aqueous, detergent-compatible, fabric-softening composi 
tion, which composition may be more specifically de 
scribed as comprising: 
(A) from about 5 to about 30 percent, by weight, of a 

cationic softening agent; 
(B) from about 1 to about 25 percent, by weight, of an 
amphoteric surfactant; and 

(C) from about 0.25 to about 25 percent, by weight, of a 
modified polyolefin emulsion. 
Still another embodiment of this invention comprises 

providing a fabric softened with an aqueous, detergent 
compatible, fabric-softening componsition comprising: 

(A) a cationic softening agent; 
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(B) an amphoteric surfactant; and 
(C) a modified polyolefin emulsion. 

When the fabric-softening compositions of this inven 
tion are added to the wash cycle, the finished laundry is 
both clean and soft. This indicates that the detergent and 
fabric softener are not interfering with each other. It 
is this type of "interference” which tends to result in a 
substantial loss of detergent and softening capabilities. 
An essential component of the fabric-softeners of this 

invention is cationic softening agent (that is, softening 
agents having an active cation). These agents contain one 
or two nitrogen atoms quaternized with reactants having 
groups such as Sulfate, nitrate, nitrite, halide (e.g., chlo 
ride, bromide, fluoride, or iodide), phospshate, and car 
bonate. 
The cationic softening agents useful in this invention are 

those derived, in part, from a fatty acid having at least 
12 carbon atoms. Among the useful cationic softening 
agents are (a) the dialkyl imidazolinium methosulfates, in 
cluding the 1-methyl-1-alkylamidoethyl-2-alkyl-imidazo 
linium methosulfates and (b) the dialkyl dimethyl qua 
ternary ammonium chlorides. 

Specific commercially available cationic softening 
agents falling in category (a) include Varisoft 475 and 
Varisoft 222 from Varney Chemical Division of Northern 
Petrochemical Company, Armosoft AB from Armour In 
dustrial Chemical Company, and Ammonyx 4080 from 
Onyx Chemical Company. Specific commercially available 
cationic softening agents falling in caegory (b) include 
Armosoft 2HT and Armosoft DC from Armour. 
The cationic softening agents falling in category (a) 

may also be described as having the general formula: 
H 

N--Y 2 R-cC. A N+ 
N-C- 

/ 
Ri DR Z. 

o 
H 

N--y 
R-c^ A. 

N+ 
N C-H 

Ri D1R Z. 

wherein D is a divalent, non-amino, organic group having 
1-24 carbon atoms and composed of elements from the 
group consisting of C, H, O, and N; D is a divalent 
organic group having 1-24 carbon atoms, composed of 
elements from the group consisting of C, H, O, and N, and 
containing at least one amino group; R is hydrogen, an 
alkyl group having 1-24 carbon atoms, or a cycloalkyl 
group having 1-24 carbon atoms (such as methyl, ethyl, 
propyl, butyl, hexyl, decyl, lauryl, myrisityl, palmity, 
stearyl, tetracosanyl, cyclopentyl, cyclohexyl, oleyl, lin 
oley); R is an alkyl group having 1-24 carbon atoms or 
an aralkyl group having 1-24 carbon atoms (such as 
methyl, propyl, lauryl, stearyl, tetracosanyl, hydroxyethyl, 
hydroxypropyl, fluoromethyl, bromoethyl, benzyl, cin 
namyl), with the provision that at least two of 
R and Rare alkyl groups having at least 11 carbon atoms; 
A represents an anion; and Y and Z are each hydrogen or 
alkyl groups having 1-6 carbon atoms (such as methyl, 
ethyl, propyl, pentyl, hexyl). A preferred D group is 
-CHCH-, and a preferred D1 group is amidoethyl. 

Suitable anions include anions derived from sulfates, 
nitrates, nitrites, phosphates, carbonates, and halides 
(such as chloro, bromo, fluoro and iodo). 
Examples of useful cationic softening agents are dis 

closed in U.S. Pats. 2,874,074 and 2,995,520; British Pat. 
985,321; and McCutcheon's Detergents and Emulsifiers 
1970 Annual, 
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An especially preferred cationic softening agent is 2 
heptadecyl - 1 - methyl- 1 - (stearyl amidoethyl)imidazo 
linium methosulfate. 
The fabric-softening compositions of this invention gen 

erally comprise from about 5 to about 30 percent, by 
weight, of the cationic softening agent. A preferred range 
is from about 10-25 percent, by weight. Blends of cationic 
softening agents can be used. 
Another essential component of these fabric softeners 

is an amphoteric surfactant. Because it contains an active 
cation and an active anion, this type of surfactant func 
tions as a cationic surfactant in acid media and as an 
anionic surfactant in alkaline media. Amphoteric surfac 
tants, in addition to contributing to the softening capability 
of these fabric softeners, provide the following special ad 
vantages: have no adverse effect on lightfastness or shade 
of dyestuffs; are resistant to yellowing during high tem 
perature drying; produce no yellowing or rancidity of 
stored fabrics; gives excellent chemical stability over the 
pH range of these fabric softeners; and give antistatic 
effects on fabrics, 

Amphoteric surfactants useful in the practice of this 
invention include the complex fatty amido Surfactants 
having the general formula: 

CH 

NY You, 
/ N 

OH- R2-COOM 

wherein R is an alkyl group having 12-18 carbon atoms 
(such as laury, tridecyl, tetradecyl, pentadecyl, palmityl, 
heptadecyl, stearyl, ethyl, lauryl, oleyl, and linoleyl), R. 
is a divalent aliphatic hydrocarbon group having 2-5 car 
bon atoms (such as methylene, ethylene, propylene, butyl 
ene, 2-methylbutylene, and pentylene), R is a divalent 
aliphatic hydrocarbon group having 1-5 carbon atoms 
(such as methylene, ethylene, propylene, butylene, 2-meth 
ylbutylene, and pentylene), and M is a hydrogen or an 
alkali metal (such as Sodium, potassium, calcium, and 
lithium). 
From the immediately preceding general formula, it will 

be recognized that R, R, and R2 can be branched or un 
branched and that R can be saturated or unsaturated. 

Commercially available amphoteric surfactants useful in 
this invention include Miranol CM (liquid) and Miranol 
DM (paste), both having the formula: 

CH 
NY YoH, 

C.H.- si-CHCH-ONa 
off- CCOONa 

from Miranol Chemical Co., Inc.; Soromine AL and 
Soromine AT from GAF Corporation; and the Deriphat 
compounds from General Mills, Inc. 

Useful amphoteric surfactants are disclosed in U.S. Pat. 
2,528,378 and in McCutcheon's Detergents and Emulsi 
fiers 1970 Annual. 
The fabric softeners of this invention generally comprise 

from about 1 to about 25 percent, by weight, of the am 
photeric surfactant. A preferred range is from about 2.5 
to about 20 percent, by weight, A blend of amphoteric 
surfactants may be used. 
A third essential component of these fabric softeners is 

a modified polyolefinemulsion, preferably a modified poly 
ethylene or polypropylene emulsion. The term “modified 
indicates that the polyolefin is at least partially oxidized 
and, with the aid of emulsifying agents, formed into an 
emulsion. Depending upon the nature of the emulsifier 
used, the modified polyolefin emulsion may be nonionic, 
cationic, or anionic. The fabric softeners of this invention 
may contain a blend of these emulsions. 
The modified polyolefin may contain functional groups, 

Such as carboxyl, alkylamide, sulfonic acid, and amide. 
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4. 
Examples of modified polyolefins which can be emulsi 

fied and used in the practice of this invention include 
polyethylene; polypropylene; high density polyethylenes; 
and copolymers of polyethylene and acrylic acid or a 
substituted acrylic acid. These modified polyolefins are 
commercially available from such sources as Eastman 
Chemical Products, Inc. (including the "Epolene' series) 
and Allied Chemical Company (including the "AC" 
series). 

These emulsions generally have a solids content (includ 
ing the modified polyolefin) of about 10 to about 35 
percent, by weight. A preferred range is about 15 to about 
30 percent, by weight. 

If the modified polyolefin emulsions are prepared by 
using emulsifiers which contain ethylene oxide units, 
these emulsifiers can contain up to 16 moles of ethylene 
oxide. 
The fabric-softening compositions of this invention 

generally comprise from about 0.25 to about 25 percent, 
by weight, of the modified polyolefin emulsion. A pre 
ferred range is from about 0.5 to about 20 percent, by 
weight. 

These fabric softeners generally have a viscosity from 
about 50 to about 3500 centipoises (measured using a 
Brookfield viscometer, RVF model, at 20 rp.m. with a 
it 2 spindle) and a pH from about 3.5 to about 7.0. 
Minor amounts (from about 0.001 to about 5.0 percent, 

by weight) of optional components may be used to en 
hance or provide particular characteristics to these fabric 
softeners. Examples of such optional components include 
viscosity-controlling agents, humectants, fluorescent whit 
ening agents, bactericides, perfumes, wetting agents, pre 
servatives, anti-foaming agents, dispersing aids, and dyes. 
The viscosity-controlling agents suitable for use in this 

invention are selected from the group consisting of metal 
salts of aliphatic, monocarboxylic acids having 1-4 car 
bon atoms; metal halides; and mixtures thereof. Examples 
of the acid salts are sodium, calcium, potassium, alumi 
num, and ammonium acetates; sodium, calcium, potas 
sium, aluminum, and ammonium propionates; sodium, 
calcium, potassium, aluminum, and ammonium formates; 
and sodium, calcium, potassium, aluminum, and ammo 
nium butyrates. Examples of the metal halides are sodium, 
calcium, potassium, aluminum, and ammonium chlorides; 
Sodium, calcium, potassium, aluminum, and ammonium 
bromides; sodium, calcium, potassium, aluminum, and 
ammonium iodides; and sodium, calcium, potassium, 
aluminum, and ammonium fluorides. A mixture of these 
agents may be used. A preferred viscosity-controlling 
agent is sodium chloride. 

Various humectants may be used to improve the water 
absorbency of the fabrics treated with these fabric soft 
eners. Examples of such humectants are glycerin, poly 
methylene glycols having 2-6 carbon atoms (such as 
ethylene, trimethylene, tetramethylene, pentamethylene, 
and hexymethylene glycols) and mixtures thereof. An 
especially preferred humectant is ethylene glycol. 
Another optional component is a fluorescent whitening 

agent to improve the apparent whiteness and brightness 
of the cleaned and softened fabrics. Examples of suitable 
fluorescent whitening agents are sold by Sandoz, Inc., 
under the trade designation Sandoz TH-40; by GAF 
Corporation under the trade designation Blancophore; 
by American Cyanamid under the trade designation Cal 
cofluor; by Geigy Chemical Company under the trade 
designation Tinopal; and by Ciba under the trade desig 
nation Uvitex. Blends of these agents may be used. 

For an average load (3-5 pounds) of clothes to be 
Washed and Softened, from about one-half to about ten 
ounces of these fabric softeners can be added to the wash 
cycle of an automatic washing machine. The specific 
amount to be added will necessarily depend upon such 
variables as the washing condition and the amount of 
clothes to be washed and softened. A preferred amount 
of fabric softener is from 1-5 ounces. 
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The fabric softeners of this invention are stable (i.e., 
do not separate into phases in the container) for periods 
up to 3 months and longer. 
A useful procedure for preparing the fabric-softening 

compositions of this invention is as follows: With mild 5 
agitation, the amphoteric surfactant is added to Warm 
water (at least 90° F.). While continuing the agitation, 
the warm (at least 90° F.) cationic softening agent is 
added to the surfactant-water blend. Finally, the modified 
polyolefin emulsion is added to the surfactant-Water softening agent blend. Optional components can be added 
while cooling the final blend to room temperature. 
The compositions of this invention soften fabrics con 

taining fibers of various types-such as cellulosics (e.g. 
cotton), and synthetics. Examples of synthetic fibers in 
clude polyesters (such as Kodel polyester sold by East 
man Chemical Products, Inc., and Dacron polyester sold 
by DuPont), and polyamides (such as nylon). 

If desired, these fabric softeners can be added to the 
rinse cycle and equivalent softening will be obtained as 
when added to the wash cycle. 
A preferred method of using these fabric softeners in 

an automatic washing machine is to fill the Washtub with 
about two inches of water and then add the fabric Soft 
ener. After the addition of fabric softener is completed 
and, as the wash tub is being filled with the remaining 
water, the laundry is placed in the machine and then the 
detergent is added. 
The following standard test may be used to demonstrate 

that the fabric softeners of this invention do provide (1) 
softness in the presence of detergents and (2) improved 
softness over other softening compositions: 
Two laundry bundles (A and B) of about 4 pounds each 

and containing such items as Turkish towels (which 
are good exhibitors of softness), pillow cases, shirts, 
etc., are prepared. Bundle A is washed with detergent, 
but no fabric softener, in an automatic washing ma 
chine. Bundle B is washed in an identical manner, but 
with about 3% ounces of a fabric softener of this 
invention being added during the wash cycle. A panel 
of 10-12 members is then asked to determine the dif 
ference in softness between bundles A and B. 
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The above standard test may be altered by adding, dur 
ing the wash cycle, a prior fabric softener (that is, not one 
of this invention) to bundle A. The panel is then asked 
to determine the difference in softness between bundles A 
and B. 

This invention will be further illustrated by the follow 
ing examples of preferred embodiments. However, it will 
be understood that these examples are included for pur 
poses of illustration and are not intended to limit the 
scope of this invention. 

Unless otherwise indicated, all percentages are by 55 

45 

50 
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In the above examples: The blue dye is an oil-soluble 

blue dye. The anti-foaming agent is a 10 percent silicone 
anti-foaming agent. "31-6' is a dye formulation consisting 
of 99.33 percent isopropyl alcohol and 0.67 percent of the 
oil-soluble blue dye. “126-2' is an oxidized polyethylene 
emulsion consisting of 69.092 percent water, 20.000 per 
cent polyethylene (sold by Allied Chemical Company 
under the trade designation AC-629), 5.000 percent 
nonylphenoxypoly(ethyleneoxy)ethanol, 5.000 percent di 
ethylene glycol, 0.708 percent of a 45% potassium hy 
droxide solution, and 0.200 percent of a 37% formalde 
hyde solution. 

While laundry bundles of clothing are being laundered 
in an automatic washing machine, the above eight com 
positions are added during the wash cycle. The laundering 
is completed, and the clothes are then dried. The clothes 
are clean, bright-looking, and soft. There is no interference 
between the detergent and the softener. 

Thus, it will be recognized that the fabric-softeners of 
this invention permit the user to obtain “softness in the 
presence of detergents' and "detergency in the presence 
of softness." 
Although this invention has been described in detail 

with particular reference to preferred embodiments there 
of, it will be understood that variations and modifications 
can be effected within the spirit and scope of this inven 
tion as described hereinabove and as defined in the ap 
pended claims. 

I claim: 
... An aqueous, detergent-compatible, fabric softening 

composition comprising: 
(A) from about 5 to about 30 percent, by weight, of a 

cationic softening agent containing one or two qua 
ternized nitrogen atoms and being derived in part 
from a fatty acid having at least 12 carbon atoms; 

(B) from about 1 to about 25 percent, by weight, of 
an amphoteric surfactant having the general formula: 

CH 

^ Ych, 
/ OH- Yr-co OM 

wherein R is an alkyl group having 12-18 carbon 
atoms, R is an aliphatic hydrocarbon group having 
2-5 carbon atoms, and R is an aliphatic hydrocarbon 
group having 1-5 carbon atoms, and each M is hy 
drogen or an alkali metal; and 

(C) from about 0.25 to about 25 percent, by weight, 
of a polyolefinemulsion, said polyolefin being selected 
from the group consisting of polyethylene and poly 
propylene and being at least partially oxidized. 

2. A composition as defined by claim 1 wherein said 
cationic softening agent has the general formula: 

weight. N-8-y 
EXAMPLES 1-8 R 1 A. 

The following eight fabric-softening compositions are N C-H 
prepared to contain the percentages shown of each com- / N 
ponent: 60 R1 DR Z. 

Percent in 

Component Example 1 Example 2 Example3 Example 4 Example 5 Example 6 Example 7 Example 8 
Sodium chloride.----------------- 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 
Water------- 72.248 72,298 7. 950 72.000 72,438 72, 488 72,140 72,190 
Soromine AT 4.000 4,000 4,000 4,000 ------------------------------------------------ 
Miranol DM---------------------------------------------------------------------- 
Warisoft 475 18.000 8.000 
Blue dye------- - - - - - - - 0.002 0.002 

Fluorescent whitening agent------ 0,200 0.200 
Anti-foaming agent.--------------- 0.050 ------------ 
31-6------------------------------------------------------- 

4,000 4.000 
000 000 

0.300 0.300 

Total----------------------- 100.000 100,000 100,000 100,000 100,000 100,000 100,000 100.000 
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wherein D is -CHCH-; D1 is amidoethyl; R is hy 
drogen, an alkyl group having 1-24 carbon atoms, or a 
cycloalkyl group having 1-24 carbon atoms; R is an alkyl 
group having 1-24 carbon atoms or an aralkyl group 
having 1-24 carbon atoms, with the provision that at least 
two of R and R1 are alkyl groups having at least 11 carbon 
atoms; A represents an anion; and Y and Z are each hy 
drogen or alkyl groups having 1-6 carbon atoms. 

3. A composition as defined by claim 1 wherein R1 is 
methylene and each M is sodium. 

4. A composition as defined by claim 1 wherein said 
polyolefin emulsion is a polypropylene emulsion. 

5. A composition as defined by claim 1 wherein said 
cationic softening agent is 2-heptadecyl-1-methyl-1-Stearyl 
amidoethylimidazolinium methosulfate. 

6. A composition as defined by claim 1 wherein said 
emulsion is a polyethylene emulsion. 

7. An aqueous, detergent-compatible, fabric softening 
composition comprising: 

(A) from about 5 to about 30 percent, by weight of a 
cationic softening agent containing one of two qua 
ternized nitrogen atoms and being derived in part 
from a fatty acid having at least 12 carbon atoms; 

(B) from about 1 to about 25 percent, by weight, of 
an amphoteric Surfactant having the general formula: 

CH 
/ N 

N SH, R-(-N-R-OM 
off- Y-co OM 

wherein R is an alkyl group having 12-18 carbon 
atoms, R is an aliphatic hydrocarbon group having 
2-5 carbon atoms, R is an aliphatic hydrocarbon 
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group having 1-5 carbon atoms, and each M is hy 
drogen or an alkali metal; 

(C) from about 0.25 to about 25 percent, by weight, 
of a polyolefin emulsion, said polyolefin being 
selected from the group consisting of polyethylene 
and polypropylene and being at least partially 
oxidized; 

(D) from about 0.001 to about 5 percent, by weight, of 
a viscosity-controlling agent selected from the group 
consisting of metal salts of aliphatic, monocarboxylic 
acids having 1-4 carbon atoms; metal halides; and 
mixtures thereof; 

(E) from about 0.001 to about 5 percent, by weight, 
of a fluorescent whitening agent; and 

(F) from about 0.001 to about 5 percent, by weight, 
of a humectant selected from the group consisting of 
polymethylene glycols having 2-6 atoms, glycerin, 
and mixtures thereof. 

8. A composition as defined by claim 7 wherein said 
cationic softening agent is 2-heptadecyl-1-methyl-1-stearyl 
amidoethylimidazolinium methosulfate. 

9. A composition as defined by claim 8 wherein said 
polyolefin emulsion is a polyethylene emulsion. 

i0. A composition as defined by claim 7 wherein said 
viscosity-controlling agent is sodium chloride. 

11. A composition as defined by claim 7 wherein said 
humectant is ethylene glycol. 
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