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This invention relates to a process for treating wool 
and/ or nylon, and has as an object to improve the resist 
ance of wool and/ or nylon fabrics to pilling. 
According to the present invention a process is pro 

vided for treating wool and/or nylon with an aqueous 
liquid at a pH between 2 and 5, said liquid containing a 
condensation product of an aromatic sulphonic acid or a 
salt thereof and formaldehyde and a non-ionic dispersing 
agent or a water-repellent liquid polysiloxane at a tem 
perature of between 150° F. and the boiling point of the 
liquid. 
The process of the present invention may be applied to 

dyed or undyed material. In the case of undyed material 
the dyeing may, if desired, be effected during the process 
of the present invention or may be effected separately after 
the treatment. 
The process of the present invention may be applied 

to yarns or knitted or woven fabrics or articles and is 
applicable to wool or nylon or mixtures of these mate— 
rials, and also to yarns or fabrics or articles containing 
wool and/ or nylon in admixture with other ?bers such as 
the synthetic protein ?bers, e.g., material known under the 
name “Ardil” and the ethylene glycol terephthalic poly 
esters, e.g., material known under the name “Terylene,” 
cotton, rayon, casein, ?ber, cellulose acetate, e.g., the 
viscose rayon material known under the name “Fibre.” 
Among the articles which may be treated according to 

the present invention are underwear, or outerwear gar 
ments, hose, half-hose, quarter-hose, three-quarter hose, 
socks and stockings, felts, hats, ties, furnishing fabrics, 
upholstery for motor cars, gloves, scarves, wool curtains, 
rug and carpet Wool, rabbit wool and slubbing. 
The fabrics or articles treated according to the process 

of the present invention show an increased resistance to 
pilling and likewise articles made from ?brous materials 
which have been treated according to the process of the 
present invention show an increased resistance to pilling. 
The term “pilling” as used herein refers to the tendency 

of fabrics to form pills on the surface on rubbing. The 
tendency to pilling is measured by the well-known Mar 
tindale Tester which has a ?xed plate and two plates 
moving eccentrically with respect to the ?xed plate. The 
moving plates are each rotated by spindles and have a 
cushion of cloth or fabric to which the pieces of cloth 
under test are attached. Similarly two pieces of cloth 
are attached to the ?xed plate. The test is conducted 
by rotating the moving plates and determining how many 
rubs are required to produce pilling. 
The condensation products of aromatic sulphonic 

acids or salts thereof and formaldehyde may be formed 
from a Wide variety of aromatic sulphonic acids. Speci?c 
examples of these are dinaphthylmethane disulphonic acid, 
diphenylmethane disulphonic acid, dicresylmethane disul 
phonic acid, sodium dicresylmethane disulphonate, di 
xylylmethane disulphonic acid, diaminonaphthylmethane 
disulphonic acid, dichloronaphthylmethane disulphonic 
acid, dinitronaphthylmethane disulfonic acid, and dithiol~ 
naphthylmethane disulphonic acid, each condensed with 
formaldehyde. 

It will be understood that the condensation products 
may be made in situ and if desired a sulphite or bisulphite 
may be present during the condensation. 

Examples of aromatic sulphonic acids containing at 
least three sulphonic acid groups and their water-soluble 
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salts are: trisulphonic acids of aromatic hydrocarbons, 
including alkylated aromatic hydrocarbons, and water 
soluble salts of such sulphonic acids, e.g., the sodium, 
potassium and ammonium salts such as the sodium salts 
of naphthalene trisulphonic acid, trisulphonic acid of 
monohydric, dihydric and trihydric phenols, including 
alkyl substituted phenols, and salts of such sulphonic 
acids. 7 

It will be understood that mixtures of more than one 
of the above types of substance may be used, and it will 
be understood that the sulphonic acids of the aromatic 
hydrocarbons may contain more than one nucleus. Thus, 
for example, they may be derived from benzene, naph 
thalene, anthracene, diphenyl and dinaphthyl. 

Substances which are of particular importance are con 
densation product of formaldehyde with mono», di~ and 
‘oi-sulphonic acids of aromatic hydrocarbons or phenols, 
especially diphenylmethane disulphonic acids, the con 
densation product of a cresol sulphonic acid with formal 
dehyde, or the condensation product of a naphthalene 
sulphonic acid with formladehyde, particularly dinaph 
thylmethane disulphonic acid. 
The necessary pH value of the solution may be pro 

duced in any desired way but generally it will be con 
venient to add an appropriate amount of an acid such 
as acetic acid, hydrochloric acid, sulphuric acid, phos 
phoric acid or lactic acid. 

Non-ionic dispersing agents are well known articles of 
commerce and examples of these are fatty alcohol-ethyl 
ene oxide condensates of the general formula 

where R is an alkyl group preferably‘containing more 
than eight carbon atoms and n is an integer greater than 
one, preferably greater than 20. Other examples are 
compounds of the general formulae ' ' 

where R and n have the meanings given above. Speci?c 
non-ionic dispersing agents are the materials sold under 
the names “Dispersol VI.” (a fatty alcohol-ethylene oxide 
condensate in water made by Imperial Chemical Indus 
tries, Ltd), “Lubrol W” (a fatty alcohol-ethylene oxide 
condensate made by Imperial Chemical Industries, Ltd.), 
“Zelec DP” and “Zelec DX” (higher polyethylene amine 
condensates made by E. I. du Pont de Nemours & Co.). 

Water-repellent liquid polysiloxanes are well known 
articles of commerce and are generally lower alkyl, e.g., 
methyl, substances of the general formula: 

a _L Lia. _L 
where x is an integer greater than one or mixtures thereof 
(cf. Rob Roy McGregor, “Silicones and Their Uses,” 
1st edition, p. 83). _ 
After application the water-repellent liquid poly 

siloxanes may be caused to condensate further, preferably 
with the aid of a condensation catalyst. , 

Preferably the condensation product of an aromatic 
sulphonic acid or a salt thereof and formaldehyde is em 
ployed in the proportion of at least 0.5% by weight calcu 
lated on the weight of the goods being treated and prefer 
ably the non-ionic dispersing agent or'the Water-repellent 
liquid polysiloxane is employed in a proportion of at least 
1% calculated on the weight of the goods being treated. 
The following examples illustrate the invention. 

and 
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Example 
A bath was made up containing 870 ccs. of water, 0.87 

gm. of 80% acetic acid, 2.9 gms. of Glauber’s salt, 0.29 
gm. of Irgasol DA (a condensation‘ product of naphtha— 
lene sulphonic acid and formaldehyde made by Geigy 
Chemical Co. Ltd.), 0.46 gm. of Drisil 105 and 0.12 gm. 
of Catalyst N21 (both made by Midlane Silicones, Ltd.). 
Drisil 105 is an oil-in-water type emulsion of a water 
repellent liquid polysiloxane containing 5% of per 
chloroethylene and 5% of toluene having a silicone con 
tent of 40% and a pH of 6 to 7, and a ?ash point of 73 to 
90° F. Catalyst N21 is a curing catalyst recommended 
for use with Drisil 105. 0.058 gm. of acid yellow 61 
(Xylene Fast Yellow P vmade by Sandoz Chemical Co. 
Ltd.), 0.058 gm. of acid violet 9 (Erio Fuchsine BBL made 
by Geigy Chemical Co. Ltd.) and 0.029 gm. of acid blue 
59 (Coomassie Blue BL 200% made by Imperial Chemi 
cal Industries, Ltd.). 29 gms. of knitted wool fabric was 
entered into the bath of‘ 100° F. The bath was brought to 
the boil and boiling continued until dyeing reached equi 
librium. A blush‘solid colour resulted. When tested in 
the Martindale Tester the’ material required, 35.6 rubs 
before pilling resulted, as compared with 21.3 rubs for the 
untreated material. 

Example II‘ 

Example I was repeated but using 0.58 gm. of Zelec DP 
instead of the Drisil 105 and Catalyst N21. The material 
required an average of 44.4 rubs before pilling resulted. 

Example III 

A bath was made up containing 756 ccs. of water, 0.5 
gm. of 60% acetic acid, 0.25 gm. of Irgasol DA, 2.5 gm. 
of Glauber’s salt, 0.05 gm. of Xylene Fast Yellow P, 0.02 
gm. of Erio Fuchsine BBL and 0.05 gm. of Coomassie 
Blue BL 200%. 25.5 grns. of wool fabric similar to that 
used in Example I was entered into the bath at 160° F. 
and maintained at this temperature for 20 minutes. Then 
the bath was raised to the boil and boiling continued until 
the dyestuffs were exhausted. The liquor was run away 
and 765 ccs. of water containing 0.5 gm. of Zelec DP at 
120° F. was introduced and circulated through the fabric 
for 20 minutes at this temperature. The fabric was then 
rinsed. The material required an average of 41 3 b b 
fore pilling resulted. ; ‘ 

Example IV 
Example I was repeated except that the Drisil 105 and 

the Catalyst N21 were replaced by 0.29 gm. of Zelec DP 
and the Irgasol DA was replaced by 0.29 gm. of naphtha 
lene 1,5-di-sulphonic acid and 0.29 gm. of formaldehyde. 
The material required an average of 34.4 rubs before 
pilling resulted. 

Example V 

A bath was made up containing 765 ccs. of water, 0.5 
gm. of 80% acetic acid, 0.25 gm. of Irgasol DA, 2.5 gms. 
of Glauber’s salt, 0.25 gm. of Zelec DX, 0.05 gm. of 
Xylene Fast Yellow P, 0.02 gm. of Erio Fuchsine BBL 
and 0.05 of Coomassie Blue BL 200%. 25.5 gms. of 
wool fabric similar to that used in Example I was entered 
into the bath at 160° F. and maintained at this tempera 
ture for 20 minutes. Then the bath was raised to the 
boil and boiling continued until the. dyestuffs were ex 
hausted. The liquor was run away and 765 ccs. of water 
containing 0.75 gm. of Avitex FB, an exhausting agent, 
at 120° F. was introduced and circulated through the fab 
ric for 20 minutes at this temperature. The fabric was 
then rinsed. The material required 35.0 rubs before 
pilling resulted. Avitex PE is a textile processing agent 
with slight ammoniacal odour, which serves to insolu 
bilise the Zelec DX in a controlled manner so that the 
?nish is deposited evenly on the material. 

Example IV 

A bath was made up consisting 750 ccs. of water, 0.75 

- perature for 30 minutes. 
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4. 
gm. of 80% acetic acid, 0.38 gm. of Paralene 23344 (a 
condensation product of formaldehyde and naphthalene 
sulphonic acid and cresol sulfonic acid made by Yorkshire 
Dyeware & Chemical Co. Ltd.), 2.5 gms. of Glauber’s salt 
and 0.5 gm. of Zelec DP. 25 gms. of dyed knitted wool 
fabric was entered at 160° F. and maintained at that tern 

The material required an aver 
age of 40 rubs before pilling resulted as compared with 
29.9 rubs for the untreated material. 

Example VII 

A bath was made up consisting of 750 ccs. of water, 
0.75 gm. of 80% acetic acid, 0.38 gm. of Paralene 23344, 
and 2.5 gms. of Glauber’s salt. 25 gms. of material similar 
to that used in Example VI was entered at 16° F. and 
maintained at that temperature for 30 minutes. Then 
0.5 gm. of Lubrol W was added and the temperature main 
tained at 160° F. for a further 20 minutes. The material 
required an average of 42 rubs before pilling resulted. 

Example VIII 

A bath was made up consisting of 750 ccs. of water, 0.75 
gm. of 80% acetic acid, 2.5 gm. of Glauber’s salt and 
0.38 gm. of Irgasol DA. 25 gms. of material similar to 
that treated in Example VI was entered at 160° F. and 
then 0.5 gm. of Dispersol VL was added and the tempera 
ture maintained at 160° F. for 30 minutes. The material 
required an average of 54 rubs before pilling resulted. 

Example IX 

A bath was made up consisting of 750 ccs. of water, 
0.75 gm. of 80% acetic acid, 0.25 gm. of'Irgasol DA and 
2.5 gms. of Glauber’s salt. 25 gms. of scoured boy’s three 
quarter hose made of nylon plated on wool was entered at 
150° F. and the bath maintained at this temperature for 20 
minutes. Then 0.25 gm. of Lubrol W was added and the 
temperature raised to 160° F. and maintained for a further 
20 minutes. The material required an average of 40 rubs 
before pilling resulted on the nylon as compared with 20 
rubs for the untreated material. 
What is claimed is: 
1. A process comprising treating a textile material con 

taining at least some ?bers selected from the group con 
sisting of nylon and wool and mixtures thereof with an 
aqueous liquid, at a pH‘ of between 2 and 5, containing 
(1) at least 0.5% by weight, calculated on the weight of 
the textile material being treated, of a ?rst compound 
selected from the group consisting of a water-soluble con 
densation product of an aromatic sulfonic acid and form 
aldehyde and a water-soluble salt of the condensation 
product, and (2) at least 1% by weight, calculated on 
the weight of the textile material being treated, of a non 
ionic dispersing agent, at a temperature between 150° F. 
and the boiling point of the liquid. 

2. The process of claim 1 wherein the pH of the aqueous 
liquid is provided by an appropriate amount of an acid 
selected from the group‘consisting of acetic, hydrochloric, 
sulfuric, phosphoric and latic acids. 

3. The prcces of claim 1 wherein the ?rst compound is 
a dinaphthylmethane disulphonic acid. 

4. The proces of claim 1 where the non-ionic dispersing 
agent is a fatty alcohol-ethylene oxide condensate of the 
formula 

wherein R is an alkyl group containing more than eight 
carbon atoms and n is an integer greater than 20. 

5. A process comprising treating a textile material con 
taining at least some ?bers selected from the group con 
sisting of nylon and wool and mixtures thereof with an 
aqueous liquid, at a pH of between 2 and 5, containing 
(1) at least 0.5% by weight, calculated on the weight of‘ 
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the textile material being treated, of a ?rst’ compound 
selected from the group consisting of a Water-soluble con 
densation product of an aromatic sulfonic acid and 
formaldehyde and a water-soluble salt of the condensation 
product, and (2) at least 1% by Weight, calculated on the 
weight of the textile material being treated, of a water-re 
pellant liquid polysiloxane, at a temperature between 150° 
F. and the boiling point of the liquid. 

6. The process of claim 5 wherein the ?rst compound is 
a dinaphthylmethane disulphonic acid. > 

7. A proces of claim 5 wherein the pH of the aqueous 
liquid is provided by an appropriate amount of an acid 
selected from the group consisting of acetic, hydrochloric, 
sulfuric, phosphoric and lactic acids. 
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