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This invention relates to the treatment of cel 
lulosic textile materials with formaldehyde. 

It is well known to treat cellulosic materials 
With formaldehyde with the object of obtaining 
Warious effects. For example, Eschalier in Brit 
ish Specification No. 25,647/06 has disclosed a 
process for strengthening cellulose threads, films 
and the like which consists in impregnating the 
naterials with a solution containing an alde 
hyde which may be formaldehyde and an acid 
or acid-reacting substance, and then treating 
under dehydrating conditions. 

It has now been found that a different type 
of product can be obtained from cellulose and 
formaldehyde by treating cellulose with an 
aqueous Solution of formaldehyde containing a 
Small proportion of an acid catalyst under such 
conditions of time and temperature that the re 
action is allowed to approach its equilibrium. 
In order to isolate the compound of cellulose and 
formaldehyde produced according to this inven 
tion, it is necessary to remove the uncombined 
formaldehyde and the acid catalyst before dry 
ing it, or subjecting it to any other dehydrating 
conditions. 

in carrying out the process of this invention 
the proportion of the solution of formaldehyde 
to the cellulose must be at least such that the 
cellulose is always in a fully Swollen state. Gen 
erally it is preferred to have present however a 
Considerably greater quantity of Water than is 
necessary merely to produce this swollen state. 

the tirae and temperature of the treatment 
with the solution of formaldehyde and acid 
catalyst will vary with one another, the time 
required increasing rapidly as the temperature 
diminishes. The rate of absorption of formal 
dehyde by the cellulose will also depend upon 
the concentration of the acid and of the formal 
dehyde in the treating solution. 
Using a solution containing 40 per cent of 

formaldehyde and sulphuric acid sufficient to 
give a 'normal' solution the reaction is substan 
tially complete in 10 minutes at 80 centlgrade, 
in 1 hour at 60 centigrade and in 24 hours at 
24 centigrade. Using a decinormal solution of 
sulphuric acid containing 40 per cent of formal 
dehyde a time of 1 hour is required at 80 centi 
grade to reach the Sane stage. 
When it is desired to isolate the product by 

washing and drying, the washing must be 
thorough and is preferably carried out first in 
cold and then in hot, running water, while the 
drying is preferably effected at a temperature 
round about 100 certigrade, 
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The cellulosic material may be in the form of 
Cotton inters, bleached Wood pulp, or yarn or 
fabric prepared from natural or artificial fibres. 
The product obtained is different in many of 

its properties from that obtained by heating cel 
lulose with formaldehyde and then dehydrating. 
For example, whereas it has been stated that 
when using Eschalier's process about 0.2 to 0.3 
per cent of formaldehyde is combined with the 
cellulose, the product obtained according to the 
present invention may contain up to 3 to 4 per 
cent, or even more, of combined formaldehyde, 
although we do not limit our invention to the 
production of compounds containing this pro 
portion of formaldehyde. If, for example, the 
treating solution contains a smaller proportion 
of formaldehyde, the equilibrium is reached 
when smaller proportions of formaldehyde are 
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combined with the cellulose. For instance, if 
the treating solution contains about 20 per cent 
of formaldehyde, the reaction equilibrium will 
be reached when the cellulose contains about 1. 
per cent of methylene oxide. The great dif 
ferences between the products obtained accord 
ing to the present invention, and that described 
by Eschalier in the aforesaid British Specifica 
tion No. 25,647/06, and which is generally 
term “sthenosaged' cellulose, are that the 
products obtained according to the present in 
vention show no increase in wet strength and 
possess a high water imbibition, no increased re 
sistance to creasing and a slightly increased 
affinity towards some direct dyes, all of which ef 
fects are contrary to those possessed by 
sthenosaged cellulose products. 
The product obtained according to the pres 

ent invention reacts with nitrogenous Con 
pounds such as cyanamide and salts of tertiary 
bases, for example pyridine and triethanolamine, 
to give materials having a good affinity for those 
dyes normally used for dyeing wool. Its use in 
this connection is described in the co-filed joint 
application of John Boulton and myself, Serial 
No. 330,424. 
By heating the formaldehyde-cellulose prod 

uct of the invention in the presence of an acid 
catalyst under dehydrating conditions, the pre 
viously known sthenosaged product with differ 
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ent properties can be obtained. , 
The following example illustrates one method 

of carrying out the present invention although 
the invention is not restricted to this example. 

Ecample 
A fabric woven from yarn prepared from the 
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staple fibre marketed under the registered 
trade-mark "Fibro' is immersed in 30 times its 
volume of a 40 per cent solution of formalde 
hyde acidified with sufficient sulphuric acid to 
form a "normal' solution, at 80 centigrade for 
10 minutes. The fabric is then removed from 
the Solution and washed, first in cold and then 
in hot running water until all traces of un 
combined formaldehyde and sulphuric acid are 
removed. It is then dried at 105 centigrade for 
30 minutes, 
What I claim is: 
1. The production of compounds of cellulose 

with formaldehyde by treating cellulose with an 
aqueous solution of formaldehyde containing a 
Small proportion of an acid catalyst under such 
conditions of time and temperature that the 
reaction is allowed to approach its equilibrium, 
the proportion of the solution of formaldehyde 
to the cellulose being such that the cellulose is 
always in a fully swollen state, said solution con 
taining 40% formaldehyde, said catalyst being 
sulphuric acid in decinormal to normal solu 
tion, said time being from 10 minutes to 24 hours, 
and said temperature being from 24 C. to 80 C. 

2. The production of compounds of cellulose 
with formaldehyde by treating cellulose with 
an aqueous solution of formaldehyde contain 
ing a small proportion of an acid catalyst under 
Such conditions of time and temperature that 
the reaction is allowed to approach its equilib 
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rium, the proportion of the solution of formalde 
hyde to the cellulose being such that the cellulose 
is always in a fully swollen state, said solution 
containing 40% formaldehyde, said catalyst be 
ing sulphuric acid in decinormal to normal solu 
tion, said time being from 10 minutes to 24 
hours, and said temperature being from 24 C. to 
80 C., removing the uncombined formaldehyde 
and the acid catalyst from said compound, and 
thereafter subjecting said compound to dehydra 
tion. 

3. The production of compounds of cellulose 
with formaldehyde by treating cellulose with 
an aqueous solution of formaldehyde containing 
a small proportion of an acid catalyst under 
such conditions of time and temperature that 
the reaction is allowed to approach its equilib 
rium, the proportion of the solution of formalde 
hyde to the cellulose being such that there is 
present a considerably greater quantity of water 
than is necessary merely to produce a fully 
swollen cellulose, and the cellulose is thereby 
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always in a fully swollen state, removing the 
uncombined formaldehyde and the acid catalyst 
from said compound, and thereafter subjecting 
the compound to dehydration, said solution, con 
taining 40% formaldehyde, said catalyst being 
sulphuric acid in decinormal to normal solution, 
Said time being from 10 minutes to 24 hours, 
and said temperature being from 24 C. to 80° C. 

T. H. MORTON. 


