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1. 
This invention relates to a treatment of textile 

materials composed wholly or partly of wool or 
other animal fibres, for the purpose of reducing or 
eliminating the tendency of Such textile mate 
rials to shrink through felting, and also of in 
creasing their resistance to abrasion. 

it has been discovered that the tendency to 
felt of textile materials composed wholly or part 
ly of Wool can be greatly reduced or Substantially 
eliminated by treating these materials with a 
Solution of a high molecular weight synthetic 
linear polyamide having alkoxymethyl groups or 
methylol groups attached to the carbonamide 
nitrogens, and with a solution of a caustic alkali 
in a Suitable organic Solvent, followed by treat 
reint With an acqueCUS Solution of a mineral acid 
or other Suitable acid. In addition, the further 
advantage is obtained that textile materials 
treated according to the method of this inven 
tion possess increased abrasion resistance. 
Thus, the present invention provides a process 

for reducing the tendency to felt and also for in 
creasing the abrasion resistance of textile mate 
rials, wherein the textile material is treated with 
a solution of a caustic alkali in an organic Sol 
went and a Solution of a high molecular Weight 
nitrogen substituted linear polyamide, either 
separately or in admixture, and then with an 
aqueous solution of a mineral acid or other Suit 
able acid. 
The preparation of the nitrogen-substituted 

polyamides as used according to the present in 
vention may be carried out according to the meth 
ods described in British specifications NoS. 573,- 
482 and 576,363, wherein a polyanide is reacted 
With formaldehyde and methanol or other al 
cohol. 
A Suitable organic Solvent for the combined 

treatinent with alkali and Substituted polyanide 
is ethyl alcohol containing from 1% to 7% of 
water. 
The textile materials, which may be in the 

form of loose fibres, yarns, fabrics, made-up 
goods or the like, may be conveniently treated 
with a solution of a caustic alkali in an organic 
solvent and a solution of a nitrogen-substituted 
polyamide in an organic Solvent, either Separa 
rately or in admixture, under controlled condi 
tions of concentration and temperature of the 
solution. The concentration should be Such that 
the weight of polymer deposited on the material, 
combined with the action of the alkali on the 
wool, is sufficient to impart a Satisfactory reduc 
tion in felting properties. The temperature of 
the Solution should be Such that there is no 
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tendency to gel. It may also be advantageous 
On grounds of economy to add Water to the Sol 
vent, provided that the solvent power of the 
mixture for the polyner is not Seriously impaired. 
The material is then removed from the Solution, 
and excess Solution removed from it by conven 
tional means, for example by Squeezing or cen 
trifuging. The material may or may not be 
dried. After this treatment the material is in 
mersed in an aqueous Solution of an acid, pref 
erably a mineral acid, of suitable concentration, 
and then Washed in Water until acid-free. The 
polyamide is thus deposited and bound on the 
Surface of the fibres, and this, together With 
the action of the alkali, reduces or eliminates 
their tendency to felt, and at the same time in 
creases their abrasion resistance. The function 
of the acid is to neutralize the alkali and also to 
convert the substituted polyamide to the un 
Substituted form. Suitable acids are acqueous 
solutions of mineral acids Such as hydrochloric 
and Sulphuric, but organic acids Such as acetic 
acid may be used, provided that the conditions 
of temperature and concentration are so chosen 
that the conversion of Substituted polyanide to 
the unsubstituted form may be achieved. 
The invention is illustrated, but not limited, 

by the following examples: 
it. Five parts by weight of air-dry wool fabric 

Were immersed for 30 minutes at 25 C., in a Solu 
tion containing 1.5 parts by weight of a N-Sub 
stituted nylon, 0.01 part by Weight of potassium 
hydroxide, 95 parts by weight of ethanol and 5 
parts by weight of water. The N-Substituted 
nylon used in this example was obtained by heat 
ing a solution of polyhexamethylene adipanhide in 
formic acid with formaldehyde and methanol, 
and it was determined by analysis that the poly 
mer contained 10% formaldehyde, of which 9.8% 
Was combined as methoxymethyl groupS and 0.2% 
as hydroxymethyl groups. 
The fabric was removed from the Solution, 

squeezed between rollers, and partly dried in 
air. It was then immersed for 30 minutes at 
25° C. in a solution containing 7.3 parts by Weight 
of hydrochloric acid and 92.7 parts by weight 
of water. The fabric was then Washed in Wa 
ter until substantially acid-free. The fabric So 
treated showed an increase in weight of 1.3%. 
In a washing test, the fabric gave an area 

shrinkage of 12%, while an untreated fabric, 
Washed under identical conditions, shrank 40%. 
A fabric which Was treated and washed in exactly 
the same way, with the exception that the N 
substituted nylon was omitted, shrank 34%, while 
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a fabric which was also treated identically, with 
the exception that the potassium hydroxide was 
Omitted, Shrank 30%. 

Further, the treated fabric showed an increase 
in abrasion resistance when compared with the 
untreated fabric. On a Standard abrasion testing 
nachine. 
2. Five parts by weight of air-dry wool fabric 

Were innersed for 30 minutes at 25 C. in a 
Solution containing 1.5 parts by weight of a N 
Substituted nylon, 0.05 part by weight of potas 
Sium hydroxide, 95 parts by Weight of ethanol 
and 5 parts by weight of water. The N-Sub 
Stituted nylon used in this example Was iden 
tical With that used in Example 1. 
The fabric was then Squeezed, partily dried, 

treated With hydrochloric acid Solution and 
Washed as described in Example 1. The fabric 
So treated ShoWed an increase in Weight of 1.7%. 
In a Washing test, the fabric gave a) area 

Shrinkage of nil, While an untreated fabric, 
washed under identical conditions, Shrank 40%. 
A fabric which WaS treated and Washed in ex 
actly the Sane Way, with the exception that the 
N-Substituted nylon WaS Omitted, Shirank 26%, 
Williie a fabric Which Was also treated identical 
ly, With the exception that the potassium hy 
droxide was omitted, Shrank 27%. 

Further, the treated fabric showed an increase 
in abra Sison resistance When compared With the 
untreated fabric. On a Standard abiaSiOn test 
ing machine. 
We clain: 
i. The method of reducing the tendency of 

Wool to Shrink Which conpriseS treating textile 
material containing Wool. With dilute Solution? 
it organic solvents of caustic alkali and N-Sub 
Stituted polyanide to leave a deposit of N-Sub 
Stituted polyanide on the fibre, and Subsequent 
iy traating said deposit with an acid while the 
treated Ilaterial is Still moist from Said Soil 
tions to neutralize the alkali and convert the N 
Substituted polyamide into unsubstituted poly 
aride, Said N-Substituted polyanide having 
-CH2OX groupS attached to anido nitrogen 
a CES, X being hydrogen or a nonOValent hydro 
carbon radical. 

2. The method of reducing the tendency of 
Wool to Shrink which comprises treating textile 
inaterial containing Wool with a dilute Solution : 
in an organic Solvent of caustic alkali and N 
Substituted polyanide to leave a deposit of N 
Substituted polyanide and alkali on the fibre, and 
Subsequently treating Said deposit with an acid 
While the treated material is still nois, from 
Said Solution to neutralize the alkali and con 
vert the N-Substituted polyamide into unsubsti 
tuted polyanide, Said N-Substituted polyanide 
having 

-CH2OX 

groupS attached to annido nitrogen atoms, X be 
ing hydrogen or a monovalent hydrocarbon radi 
cal. 

3. The method of reducing the tendency of Wool 
to Shrink Which comprises innersing textile na 
terial containing Wool in a dilute Solution in an 
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4. 
organic Solvent of caustic alkali and N-Sub 
stituted polyamide, removing the material from 
said solution, removing excess solution from said 
material, immersing Said material in an aqueous 
Solution of an acid while the treated material is 
Still moist from the first mentioned Solution, re 
noving Said material from said acid Solution and 
Washing the removed material With Water until 
it is acid-free, said N-substituted polyamide con 
taining -CH2OX groups attached to amido 
Initrogen atoms, X being hydrogen or a nOno 
valent hydrocarbon radical. 

4. The method of reducing the tendency of 
wool to shrink which comprises superficially in 
pregnating wool fibres with a linear Superpoly 
amide by immerSing textile material containing 
wool in a dilute Solution of an N-Substituted 
nylon in an Organic Solvent, said Solution con 
taining a Small proportion of caustic alkali, re 
moving excess Solution from Said material and 
then innersing it in an aqueous Solution. Of an 
acid while the treated material is still noist from 
the first mentioned Solution, said N-Substituted 
nylon having -CH2OX groups attached to amido 
nitrogen atons, X being hydrogen Or a methyl 
gOl). 

5. The method of reducing the tendency of 
wool to shrink, which comprises immerSing textile 
fabric containing wool for 30 minutes at 25° C. 
in a Solution containing 1.5 parts by Weight of 
N-Substituted nylon, 0.01 part by Weight of pota S 
Sium hydroxide, 95 parts by Weight of ethanol 
and 5 parts by weight of water, removing Said fab 
ric fron said Solution, Squeezing it between roll 
ers, then immersing said fabric while the latter 
is still moist from Said Solution for 30 mininutes at 
25° C. in a solution containing 7.3 parts by weight 
of hydrochloric acid and 92.7 parts by Weight of 
Water and then Washing Said fabric in Water 
until it is Substantially acid-free, Said N-Sub 
stituted nylon having -CH2OX groups attached 
to amido nitrogen atoms, X being hydrogen Or 
a methyl radical. 

6. The method of decreasing the tendency of 
wool to shrink which comprises immerSing Wool 
fabric for 30 minutes at 25° C. in a Solution. Of 
1.5 parts by weight of an N-Substituted nylon con 
taining -CH2OX groups attached to amido 
nitrogen atoms, X being H or CH3, and 0.05 part 
by Weight of KOH in 95 parts of ethanol and 5 
parts of water, Squeezing eXceSS Solution from 
Said fabric, immersing said fabric While the lat 
ter is still moist from Said Solution in a 7.3% 
Solution of hydrochloric acid for 30 minutes at 
35° C. and Washing it in water until acid free. 
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