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This invention relates to the treatmentlof tex 
tile materials of natural or regenerated 0811111 
lose, or mixtures thereof, or mixtures with lim 

' ited amounts of cellulose esters of organic acids, 
in any form to impart shrink-proo?ng, crease 
proo?ng, or crush-proo?ng properties thereto yet 
incurring little loss in tensile strength or abrasion 
resistance. _ 

The treatment of cotton and regenerated cel 
lulose fabrics with aldehyde type compounds for 
such purposes as shrinkage control and crease 
proo?ngv is a means which is well known in the 
textile ?ber industry. In the conventionally em 
ployed process where satisfactory results have 
been secured, wherein the fabrics have been 
treated with aldehydes'or compounds which split 
aldehydes oil’, a strongly acidic catalyst or a salt 
which is either acidic or becomes acidic during 
baking at elevated temperatures is required. 
This results in deterioration in tensile strength 
and abrasion resistance which is especially se 
rious in the case of cottons. 
By a more recent development, cellulosic ?bers 

and fabrics have been treated by a process char 
acterized by the employment of glyoxal, and, 
wherein oxalic acid is the ‘catalyst. But where-‘ 
as rayon fabrics are made shrink-proof and the 
shrinkage tendency signi?cantly curbed in cot 
ton fabrics, the former displays a loss in the 
range of 20% in tensile strength, and the latter 
in the range of 50%.‘ 

12 Claims. (Cl. 8-1164) _ 

' trations of the glyoxal are employed to obtain 
crease-proo?ng effects. This loss in tensile 
strength is not as great as in the case of the acid 
catalysts employed with aldehyde impregnat 
ing solutions of the prior art, but-it still may be 
objectionable atv this high temperature, espe 

ecially on-fabrics containing cotton. 
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Basic aluminum salts such as aluminum ace- , 
tate have been used in the prior art for such pur 
poses as decreasing the deleterious ‘tenderizing’. 
effect of acidic catalyst in the aldehyde treat 
ment of cellulosic textile materials; but, as is 
evident from the tests shown in the examples 
infra on embodiments of the present invention, 
the action of basic aluminum acetate alone is in 
adequate. Sodium chloride alone has also 
proven relatively ineffective. 
My U, S. Patent #2,484,545 issued October 11, 

1949, reveals that, by using as catalyst certain 
substantially neutral, water-soluble alkali metal 
salts having oxidizing properties in aqueous solu— 
tion, such as an alkali metal chlorate, with an 
aqueous solution of glyoxal as the impregnating 
solution, shrinkage control is obtained with a re 
duction in the loss in tensile strength or abrasion 
resistance on natural cellulosic type or the re 
generated cellulose type fabrics; this is even true 
of cotton. - 

However, it has been found that,» even when 
the above mentioned oxidizing salts are employed 
in place of acid-catalysts, a certain loss in ten 
sile strength and abrasion resistance, as well as 
discoloration of the fabric results, if the baking 
temperature rises to 150° 0., or if higher concen 

35 

It is an object of the present invention to treat 
natural cellulosic textile materials as well as re 
generated cellulose textile materials or mixtures 
thereof or with cellulose esters of organic acids‘ 
containing up toabout 50% of cellulose ester ? 
bers with aqueous solutions of aliphatic alde 
hyde-type compounds in the presence of either 
an acid catalyst or acid or potentially acid salt 
catalyst, but with the addition of alkali metal 
sulfates, wherein the textile materials after the 
conventional succeeding steps of squeezing, dry 
ing, and curing exhibit but small loss in tensile 
strength or ‘abrasion resistance. 

' Broadly speaking, my invention consists in 
employing an alkali metal sulfate in the treat 
'ment of the cellulosic textile material. with an 
aqueous solution of an aliphatic aldehyde-type 
compound to greatly inhibit the tenderizing ac 
tion of the acid'catalyst, acid- or potentially acid 
salt catalyst, each of whichis used in such proc 
esses, wherein either shrinkage reduction or 
crease-proo?ng is achieved. Even very small 
quantities of these sulfate salts of the order of 
0.1% have a marked effect on preserving the ' 
original tensile strength. Needless to say, those 
concentrations above 5 to 10%, which may inter 
fere with shrinkage control or crease-proo?ng, 
should be avoided, , 
According to my invention, by which the afore 

\ saidv disadvantages are eliminated, any form of 
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the textile materials of the types described infra 
are thoroughly impregnated with an aqueous so 
lution of an aliphatic aldehyde-type compound, 
a catalyst of the aforementioned type which is 
de?ned speci?cally below, and an alkali metal 
sulfate, which solution may or may not also con 
tain a small amount of basic aluminum acetate 
or other water soluble basic aluminum salts, 
such as basic aluminum formate. The textile 
material is then squeezed, pressed or centrifuged 
allowing a pick-up of a predetermined percent 
age, such as 100% liquid retention, on the basis 
of the dry goods. It is then dried and ?nally 
cured or baked. A drying range of 70-95° C., 
and a baking temperature within 125-150° C., is 
usually preferred. However, the exact formula 
tion of the solution as to components and con 
centrations, as Well as the conditions of drying 
and baking may vary depending upon the con 
struction, composition, and form of the textile 
material. After curing, the fabrics are rinsed 
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and secured, extracted and dried before putting 
into industrial channels of trade or before mak 
ing the physical measurements referred to in 
the comparative tests below. These steps sub-~ 
sequent to the curing form no point of my inven 
tion. ' v 

The step of impregnating the ?bers with the 
aqueous solution of the aldehyde-type compound, 
catalyst, and alkali metal sulfate, may take place 
at any time subsequent to the desizing of the 
material which is to be treated. It can be upon 
the raw stock, skein or on the woven or the 
knitted piece. But all traces of starch, gums or 
natural resins and other sizing agents should be 
removed for optimum results in order to permit 
this aqueous treating solution to penetrate the 
?brous material and enter the heart of the ?bers. 
Where shrinkage control of fabrics is desired, 

the dimensions at which the fabric is ?nally dried 
after the baking and subsequent ?nishing oper 
ations must be predetermined by a preliminary 
wash test. If shrink-proo?ng and crush-proo?ng 
are both desired this dimensional control is also 
necessary, but if only crush-proo?ng, this con 
trol is not necessary. _ 

The textile materials which may be treated by 
the invention set forth herein include natural 
cellulosic ?bers, regenerated cellulosic ?bers, and 
mixtures of any of the aforesaid type ?bers with 
each other or with cellulose ester ?bers of organic 
acids, provided such mixtures do not contain more 
than about 50% of cellulose acetate. The forego 
ing textile materials may be treated in the‘form of 
?laments, ?bers, yarns, woven fabrics, knitted 
fabrics, or any other forms. By the term “nat 
ural cellulose” I means such ?bers as cotton, linen, , 
hemp, jute, etc. By the term “regenerated cel 
lulose” I mean viscose or cuprammonium rayon. 
Cellulose acetate is the only ester of cellulose 
with an organic. acid commercially available at 
reasonable prices but cellulose propionate or 
other cellulose esters of short chain ‘aliphatic 
acids would be suitable. 
The term “aliphatic aldehyde-type compounds” 

as employed herein including the claims is used 
to designate simply mono- or polyaldehydes and 
compounds'of these aldehydes which yield water 
soluble free aliphatic aldehydes in substantial 
amounts, not ‘simply traces, by a subsequent 
baking; this would include polymeric aldehydes, 
acetal-type compounds, and aldehyde-ammonia 
or aldehyde-amine or aldehyde-bisul?te com 
pounds. Thus, suitable compounds would include 
formaldehyde, trioxymethylene, paraformalde 
hyde, and hexamethylene tetramine. Other al 
iphatic aldehydes such as acetaldehyde,.propion 
aldehyde, crotonaldehyde, etc., could obviously be 
employed. Polyaldehydes such as glyoxal and 
glycerol dialdehyde, as well as polygloyxal, tetra 
hydroxy dioxane and glyoxal-bisul?te can be 
used. This de?nition would exclude of course 
precondensates of either urea and its derivatives 
or melamine and its derivatives with aldehydes. 
By “acid” or “potentially acid salt” is meant, 

respectively, a salt which is acidic in aqueous 
solution or which becomes acidic at such elevated 
temperature as 120° C. or somewhat higher. 
Among the acid catalysts which may be used are 
the non-volatile organicacids: oxalic acid, tartar 
to acid and citric acid. Mineral acids, such as 
hydrochloric, sulfuric, and phosphoric acids are 
not preferably used because of the danger of at 
tacln'ng the fabrics.- Examples of suitable acid 
salts are sodium bisulfate and mono-sodium 
phosphate. Ammoniumsalts of those organic 
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4 
and inorganic acids, such as diammonium phos 
phate and ammonium chloride which give off am 
monia upon baking, are examples of those salts 
which become acid upon heating. A ?xed alkali 
salt which becomes acid on baking due to form 
ing hydrochloric acid is sodium chloro-acetate. 
Mixtures of catalysts from two or more of the 
above classes may be used according to the in 
tent of this invention. 

If desired the “hand.” or “body” of the goods 
treated can be modi?ed in the direction of either 
a softer or a sti?'er ?nish at will by the introduc 
tion to the impregnating bath of suitable agents, 
such as cation softeners for the former effect, or 
such - vegetable or animal colloids as starches, 
gums, glues, gelatins and modi?ed starches for 
the latter effect. But the process of this inven 
tion is carried/out in the absence of any phenolic 
or amidic compounds capable‘ofaforming resinous 
bodies with aldehydes under the conditions. 
Therefore, fabrics treated by my method show no 
tendency toward chlorine retention. 
Fabrics of the ‘natural cellulosic type or of the 

regenerated type treated by my invention herein 
are stabilized against laundering shrinkage, or 
rendered crease-resistant depending on concen 
tration of impregnating bath and method of 
handling.‘ The superior nature of this process 
can be appreciated when, moreover, it is realized 
that the effects so obtained are permanent, and 
even successive washings at the boil do not affect 
the results. 
The following speci?c examples serve to illus 

trate the results obtained by my process: 

EXAMPLE 1 

Formaldehyde+oxalic acid treatment of : 
Cotton 
Spun rayon . 

An 80 x 80 cotton sheeting and a spun rayon 
fabric were treated respectively for the purpose 
of obtaining shrinkproof effects with aqueous 
solutions of the following compositions, one of 
which it will be noted contains sodium sulfate 
(denoted by letter b); the check (denoted by let 
ter a) does not: ‘ 

[Formula in comvrma] 

(B) (b) 

' Gms. Gm. 
Formaldehyde 38% __________________________________ __ 120 120 
xalic acid _______________________________________ __ 8 

Sodium sulfate, anhydrous.__-___-_-_-____ _ _ _.__. _ _ __ .... -_ 20 

Water to 1 liter. 

The respective fabrics were immersed in the 
above solutions after which they were squeezed 
to 100% liquor retention. They were then dried 
without tension at 60° C., and baked for 6 min 
utes at 135° G. Then they were-soaked, rinsed, 
hydroextracted and dried without tension. Ten 
sile strength measurements were made thereon 
after qualitative observation con?rmed that a 
shrinkproo?ng effect had been conferred by each. 

Table I.—Tensile'strength—warp direction I 

Spun - 
Cotton Rayon 

Pound.‘ Pound-v Untreated 51 68 
Treated with (a) ________________________________ __ 26 33 

V Treated with (b) ________________________________ __ 31 68 

76 
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- OBSERVATIONS I 

From Table I it will be seen that in the case of 
both cotton and rayon when a solution of formal 
dehyde and oxalic acid was employed without the 
presence of sodium sulfate, there was a loss of 
50% of its tensile strength, whereas with it there ' 

. was no loss in the latter type fabric and on cotton 
a restoration of 8/25, i.v e., 32% of the tensile 
strength loss it would have sustained if sodium 
sulfate had not been used. - 

EXAMPLE2 v 

Glyoxal+oxalic acid treatment of: 
Cotton 
Dyed spun rayon 

Samples of cotton (bleached sheeting 80 x 80) 
and dyed spun rayon fabrics were treated for 
the purpose of making quantitative measure 
ments on the shrinkage and tensile strength with 
aqueous solutions of the following compositions, 
wherein varying amounts of sodium sulfate and 
sodium chloride were added: ‘ , 

[Formula in common] 
Gms. 

Glyoxal 30% 70 
Oxalic acid _____________________________ __ 4 

Aluminum acetate, basic (7.6% A1203) ____ __ 2 
Water to 1 liter 

_ Sodium chloride or sodium sulfate as indicated 
in Table II 

The respective fabrics were immersed in the 
solutions of the composition indicated, after 
which they were squeezed to 100% liquid solution 
retention. They were then dried at 80-95” C., 
without tension and baked for 6 minutes at 135" 
C. They were scoured 10 minutes at 50-60° C., 
rinsed, hydroextracted and dried without tension. 
Both tensile strength tests and laundering tests 

were run on the samples; by the latter the degree 
of shrinkage control was determined. The laun 
dry tests were carried out in a rotary wheel fol 
lowing the' procedure in commercial standard 
0859-44. 

two launderings. In the table below the "+” 
values in the columns under Warp Shrinkage in 
dicate increase in length, and values in these two 
columns with no indication, indicate decrease in 
length. 

Table 11 

Type of Salt Warp Shrinkage Sue: 9515115,“ 
Added (in (Process-+2 Dimgon' abs 2 
grams) washes) _ Grab Test). 

N 2101 Na;S04 523%; Cotton Egg!“ Cotton _ 

Per cent Per cm! 
Untreatedh" ‘ 4. 4 3. 6 69 44 
Treated l_____ ' ‘ 0 l. l 48 18 
Treated 2--___ ______ __ 2 +1 1.6 ' 62 34 
Treated 3.. ____ __ 4 +0. 3 l. 8 67 38 
Treated 4_-___ 6 0.8 2 73 31 
Treated 5_____ +1. 7 l. 1 49 16 
Treated 6_-___ +0. 8 0. S 49 16 
Treated 7_____ +1. 4 0. 8 49 16 
Treated 8_____ +1. 3 0. 8 49 16 

OBSERVATIONS 

Excellent shrinkage control is obtained in all 
treatments of this above common formula, both 
without as well as with sodium chloride or sodium 
sulfate. ' ‘ , 

The pronounced loss of tensile strength of 

The shrinkage measurements below _ 
represent the overall shrinkage in processing plus 
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is in contrast to samples #2, 3. and 4,'where by 
the use of sodium sulfate, the tensile strength is 
vastly improved as compared therewith. This is 
true for cotton as well as for the rayon. But 

‘ samples #5, 6, '7, and 8 show that sodium chloride 
hasvn appreciable e?ect up to 10 grams/liter 
(not etermined in higher concentrations) . 

’ EXAMPLE 3 

Glyoxal+sodium chlorate treatment of: 
Cotton 
Spun rayon 

' Samples of cotton (80 x 80 cotton sheeting) 
and spun-rayon were treated, for the purpose of 
making quantitative measurements on the 
shrinkage, tensile strength and abrasion resist 
ance, with aqueous solutions-of the following four 
different compositions, one of which does not 
contain sodium sulfate but all of which contain 
basic aluminum acetate. , 

I . _ Formulae: 

l 2 3 4 

, GM. 01113. Gm. Gms. 
Glypxal, 30% ___________ __ 50 50 60 96 
Sodium chlorate ____________________ __ 5 5 5 5 
Basic aluminum acetate (7.6% Al¢O;)___- ' 2 2 2 2 
Sodium sulfate _______________ __- ______________ -_ 100 50 80 
Water to 1 liter. ' _ 30 

'I'he'respective fabrics were immersed in the 
' solutions of the above indicated compositions, 
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after which they were squeezed to 100% liquid 
_ retention, dried at 80-95° C., without tension, and 
baked as follows: 

1 and 2-—-baked 6 minutes at 135° C. 
3a and4a-baked 3 minutes at 150° C. 
3b and ‘lb-baked 5 minutes at 135° C. 
30 and 4c—-baked -'7 minutes at 135° C. 

The fabrics were then scoured, rinsed and dried 
as in the foregoing examples. Tests were con 
ducted upon the samples, results on which are 
given; ' ' 

Table III 

Tensile ‘strength - 
(Grab Test- oveffgvjlslgg‘age 

pounds) Taber 
abrasion 

s resistlance pun cyc es, 
Comm Rayon Spun s 

Rayon Cotton I R355“ 
W1 F1 W F 

- Per cent Per cent 
Untreated__._'_ 49 36 62 51 400 . .5 . 
Treated #1.--“ 35 ____ .___ ____ ______________________________ __ 

Treated #2“-.. 50 ____ ____ ____ ______________________________ __ 

Treated#3£l___, 47 34 62 425 35 ‘3.3 
Treated #3b____ 49 35 63 53 425 3 2 2.3 

' Treated#3c__1_ 49 35 63 55 __________ _- 38 2.0 
Treated #4a-___ 49 35 62 52 __________ __ 35 1.7 
Treated #4b.___ 48 38 62 51 __________ __ 3 7 2.6 
Treated #4c_.__ 46 35 63 50 425 ________ __ 1.7 

> 1“! indimtes warp direction; F indicates ?lling. Measurements 
in each are in pounds. 

70 

OBSERVATIONS 
From a. comparison of samples #1 and #2 it 

will be observed that when there is no sodium 
sulfate the tensile. strength suffered somewhat 
but with sodium sulfate it did not. The tensile 
strength was substantially the same as for' the 
untreated sample, by both the warp and ?lling 
determinations, for cotton and spun rayon using 

sample #1, where no sodium sulfate is employed. 7:; the diiferent quantities of this salt. ' 
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Where'sodium sulfate was present the abrasion 
resistance was in fact slightly improved over the 
untreated sample. . 

EXAMPLE 4 

Glyoxal with various catalysts using sodium and 
potassium sulfates: Cotton 

Samples of cotton sheeting (80 x 80) were 
treated to obtain crease-resistance and shrinkage 
control while determining quantitatively the 
tensile strengths, wherein an aqueous solution of 
glyoxal, basic aluminum acetate and a catalyst 
of either sodium chlorate or an acid was used in 
conjunction with sodium sulfate or potassium 
sulfate. 
The cotton sheeting samples were immersed 

in the below identi?ed solutions, all of which were 
made up to 1 liter, after which they were 
squeezed, dried, baked and washed as described 
in the preceding examples, except as to the time 
and temperature of baking indicated below. 
Table IVa represents the composition by solu 
tion and therefore sample number, and Table IVb 
the tensile strength by corresponding sample 
number for three distinct baking conditions, 
hence twenty-four samples. 

Table IVa 

Table Va 

Cotton ' Spun Rayonand Cotton, 
lsr?gfgs Treated Samples 

5 

l l 2 3 l 4 i 5 l 6 
61m 01m. Gms. Gm. Gma. Gms. 

Glypxal,80% ............. ._ 50 50 50 50 50 50 
‘0 Sodium Sulfate ___________ .. 50 5O 0 % 50 100 

Sodium Chlorate..-_______. 5 5 5 5 5 5 
Basic Aluminum Acetate 
(7.6% A120!) ............ __ 2 0 2 2 2 2 

‘Water to 1 liter. 

15 Table Vb.—Tensile strength (warp) (Grab test— _ 
pounds) 

1 2 Untreated 3 4 5 6 Untreated 

2O 51 50 51 66 80 83 77 ‘ 77 

EXAMPLE 6 

Sodium chlorate+oxalic acid to obtain grease 
proo?ng: Spun rayon 

A spun rayon fabric was treated to obtain 
crease-resistance using aqueous solutions of the 

l 2 3 4 5 6 

Glyoxal, 30% 
Sodium Chlorate__ 
Tartaric Acid _ 
Citric Acid ________ ._ __ 

Sodium Sulfate ______________ __ 

Potassium Sulfate".- 
Basic Aluminum Acetate . 
AhO;)_'_ ___________________ __ 3 3 3 3 3 

Table IVb.—Tensile strength (Grab test in 
pounds—warp only) 

[Untreated shecting=55 lbs.] 

1 2 3 4 5 6 sI on 

Sheeting Treated Having Bake 
0 . 

‘6min. at 135° 0 _________ __ 2c 41 45 51 50 
a min. at 150° 0 _________ __ 2s 51 as 48 5o 
5 min. at 150° 0 _________ _. 24 4s 31 51 52 

OBSERVATIONS 

The loss of tensile strength incurred by the use 
of oxidizing catalysts is overcome by the use of ‘ 
either potassium sulfate or sodium sulfate. 
Longer heating at 150° C., which is a high curing 
temperature, gives for the acidic catalyst without 
these sulfates distinct weakening to the cotton 
fabric. 

EXAMPLE 5 

Glyoxal-l-sodium chlorate+sodium sulfate: 
Cotton 
Spun rayon cotton fabric 

Samples of an 80 x 80 bleached cotton sheet 
ing and 80/20 spun rayon cotton fabric were 
treated to obtain shrinkage control, and to se 
cure quantitative measurements of the tensile 
strength. They were immersed in aqueous solu 
tions of the composition indicated in Table Va 
below, after which they were squeezed, dried, 
baked and washed and dried as described in the 
preceding examples. The tensile strength meas 
urements made on them appear in Table Vb. 

composition indicated infra; and tensile strength 
determinations were made on the resulting fabric 
samples. After immersion, the fabric was 
squeezed to 120% liquor retention, dried at 80 
to 90° C., baked S'minutes at 135° C., scoured, 
rinsedvand dried. Table VIa indicates the com 
position of the respective water solutions, where 
as Table V'Ib gives the tensile strengths of‘ the 
thus treated goods and comparison with the un 
treated goods. 

no 

' 5 Table Vla 

I 1 I 2 I 3 I 4 
7.’ GM. Gnu. Gms. flmrv 

(llyoxal I30%)._.___ ___ ___ ___ ___ _.__ 300 300 300 300 
Sodium Chlorate. 15 15 l5 l5 
Oxalic Acid _____ _. 10 10 10 10 
Sodium Sulfate ________________________ __ 0 10 20 30 
Basic Aluminum Acetate (7.6% A110,)“. 4 4 4 4 
Water to 1 liter. 

76 
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' Table VIb.--Tensfle strength (Grab test in 
pounds—warp only) 

1 2 3 4 Untreated 

154N646‘ 68 

GENERAL OBSERVATIONS 

From Table Iva it will be observed that basic 
aluminum acetate as the sole additive was in 
effectual to satisfactorily prevent loss of tensile 
strength where the catalyst is a salt having 
oxidizing properties, and ineffectual if the baking 
step is at 150° 0., where an organic acid is the 
catalyst. And from Tables Va, Vb, via, and VII) 
it can ‘be established that not the basic aluminum 
acetate but the sodium sulfate is responsible for 
deterring loss in tensile strength. Yet small 
quantities of aluminum acetate in conjunction 
with sodium sulfate or potassium sulfate have 
proven bene?cial. 

EXAIMPLE'I 

Giyoxal-i-oxalic acid or sodium chlorate+sodium 
sulfate:Vat dyed spun rayon and cotton fabric 
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A sample of vat dyed fabric (5.5% spun high - 
tenacity rayon 45% cotton) was treated to obtain 
shrinkage control. 7 

solution of the composition indicated in Table 
VH4: below, after which it was squeezed, dried, 
baked, washed and dried, as described in the 
preceding example. 

Table VHF-Formulations 

1 2 3 4 

Glyoxahm, gms_--- 70 70 70 
oxalic Acid, gms______ 4 4 0 0 

um Chlorate, gms _______ -_ _ 0 0 7 M 736 
Sodium Sulfate, anhydn, gins. _-_______ 0 6 , 0 50 

Basnilc'Alumm‘ um Acetate (7.6% A1101), 2 2 2 2 
Water to 1 liter. 

Table VIIb.-Shrinkage tests 

1 2 3 4 

—4. O 
—0. 8 
—1. 4 
—1. 4 

61 
30 
250 

Tensile Strength W__ 
(After 3 Washes) F__ 24 
Abrasion Resistance. 190 335 

OBSERVATIONS . 

Sodium sulfate allows shrinkage control with 
out impairing tensile strength both with oxalic. 
acid and with sodium chlorate as catalyst. 
In the method of the present invention 1% of 

glyoxal (3.3% of commercial 30% aqueous gly 
oxal) will result in some shrinkage control. Cus 
tomarily about 5-7% of 30% aqueous glyoxal is 
employed for shrinkage control. For crease-re 
sistance about 10-30% of this 30% strength gly 
oxal is employed. In either case the quantity will 
depend upon the nature and construction of 
the textile material. 

It was impregnated with a ' 
30 
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-, The temperature of impregnation is not criti 
cal, and the solution may be applied at room 
temperature or it may be heated to facilitate 
penetration. 

While a range of 80l-95° C., is preferred for the 
drying after impregnation and squeezing, the 
ambient temperature may‘ actually range from 
room temperature up to the baking temperature 
employed in the subsequent step. The tempera- ' 
ture of the cloth itself does not rise above 100° C., 
until substantially most of the water is given olf. 
The drying and baking steps may be performed as 
two separate operations or may be combined into 
one operation. The preferred baking or curing 
temperature is 125-150° C., but this may vary 
from substantially 120 to 175° C. The time of 
baking varies inversely with the temperature of 
baking. To illustrate, in the case of one particu 
lar fabric a period of 6 minutes was employed at 
130° C., but only 21/2—3 minutes at 150° C. 
The quantity of acid catalyst, acid- or poten 

tially acid salt, catalysts required will vary, de 
pending upon the nature of the particular 
catalyst, the amount of glyoxal employed, and 
other factors. Where oxalic acid is used about 
5-6% in reference to the weight of commercial 
glyoxal is preferred for conferring shrink-proof 
ing properties. 
The amount of alkali metal sulfate should not 

be less than 0.1% of the total weight of solution. 
It is preferably about 0.5% in combination with 
oxalic acid. ' _ 

The use of basic aluminum salts of volatile or 
ganic acids is optional, but it appears to con 
tribute slightly to the improvement in tensile 
strength obtained by its conjoint use with alkali 
metal sulfates. While various basic aluminum 
salts of volatile organic acids may beused, I pre 
fer to employ basic aluminum acetate or formate. 
I have found 0.2-0.4% of the weight of the solu~ 
tion satisfactory. But higher proportions in 
terfere with the catalytic reaction. 
While this invention has been described with 

reference to particular embodiments and speci?c 
examples, I do not intend that my invention shall 
be limited to such embodiments and examples 
except as hereinafter described in the appended . 
claims. It will be realized by those skilled in the 
art that changes may be made in the process 
hereinbefore described without departing from 
the scope of the claims. ' 

I claim: 
1. In the process of treating textile materials, 

the steps of impregnating textile materials of' 
the group consisting of natural cellulose, regen 
erated cellulose and mixtures with each other 
and up to 50% of cellulose esters of organic acids, 
which textile materials are substantially free 
from sizing agents, with an aqueous solution of 
an aliphatic aldehyde type compound, at least 
0.1% but not over 10% of an alkali metal sulfate 
and a small amount of a member of the group 
consisting of a water-soluble non-volatile organic 
acid, an acid salt and a, potentially acid salt, re-v 
moving surplus liquid from the textile material“ 
drying it until most of the water has been 're-' 
moved and baking at substantially 120-175° C., 
wherein the kind and amount of aldehyde-type 
compound is at least su?icient to confer shrinkage 
reduction on the textile material. 

2. In the process .of treating woven textile 
fabrics, the steps of impregnating woven textile 
fabrics made of ?bers from the group consisting 

' of natural cellulose, regenerated cellulose and 
76 mixtures with each other and up to 50% of cel- ' 
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lulose esters of organic acids, which textile ma 
terials are substantially free from s'izinor agents, 
with an aqueous solution of an aliphatic alde 
hyde type compound, at least 0.1% but not over 
10% of an alkali metal sulfate and a small 
amount of a member of the group consisting of a 
water-soluble non-volatile organic acid. an acid 
salt and a potentiallv acid salt. removing surplus 
liquid from the textile material. drying it until 
most of the water has been removed and baking 
at suhstaotiallv I'm-175° 0., wherein the kind 
and amount of aldehvd°-tvne compound is at 
least su?icient to confer crease resistance on the 
fabric. ' 

3. In the process of treating textile. materials, 
the steps of impregnating textile materials of the 
group consisting of natural cellulose. regenerated 
cellulose and mixtures with each other and up to 
50% of cellulose esters of organic acids. which 
textile materials are suhstantiallv free from siz 
ing agents. with an aqueous solution of formalde 
hvde. ‘at least 0.1% but not over "10% of an alkali 
metal sulfate and a. small amount of a member 
of the. groun consisting of a water-soluble non 
volatile organic acid. an acid salt and a poten 
tiallv acid salt. removing'sur'olus liouid from the 
textile material. drying it until most of the water 
has been removed and baking at substantially 
120-1'75° (3.. wherein the amount of formaldehvde 
is at least suflicient to confer shrinkage reduction 
on the textile material. 

4. In the process of treating woven textile 
fabrics. the stens of impregnating woven textile 
fabrics made of ?bers from the group consisting 
of natural n°l1ulose., regenerated cellulose and 
mixtures with each other and up to 50% of 
cellulose. esters of organic acids. which textile 
materials are substantiallv free from sizing 
agents, with an aqueous solution of formalde 
hvde. at least 0.1% but not over 10% of an 
alkali metal sulfate and a small amount of a 
member of the group consisting of a water 
soluble non-volatile organic acid. an acid salt 
and a potentiallv acid salt. removing surplus 
liquid from the textile material, drving it until 
most of the water has been removed and baking 
at substantially 120-1'75° 0.. wherein the amount 
of formaldehyde is at least su?lcient to confer 
crease resistance on the fabric. 

5. In the process of treating textile materials, 
the steps of impregnating textile materials of 
the group consisting of natural cellulose, re 
generated cellulose and mixtures with each other 
and up to 50% of cellulose esters of organic 
acids. which textile materials are substantially 
free from sizing agents, with an aqueous solu 
tion of elvoxal, at least 0.1% but not over 10% 
of an alkali metal sulfate and a [small amount 
of a member of the group consisting of a water 
soluble non-volatile organic acid, an acid salt 
and a potentially acid salt, removing surplus 
liquid from the ‘textile material, drying it until 
most of the water has been removed and baking 
at substantially 120-1750 0.. wherein the amount 
of formaldehyde is at .least sumcient to confer 
shrinkage reduction on the textile material. 

6. In the process of treating woven textile 
fabrics, the steps of impregnating woven textile 
fabrics made of ?bers from the group consisting 
of natural cellulose. regenerated cellulose and 
mixtures with each other and up to 50% of 
cellulose esters of organic acids, which textile 
materials are substantially free from sizing 
agents, with an aqueous solution of glyoxal, at 
least 0.1% but not over 10% of an alkali metal 
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12 
sulfate and a small amount of a member of the 
group consisting of a water-soluble non-volatile 
organic acid, an acid salt and a potentially acid 
salt, removing surplus liquid from the textile 
material, drying it until most of the water has 
been removed and baking at substantially 120 
175° C.. wherein the amount of formaldehyde is 
at least suf?cient to confer crease resistance 011 
the fabric. 

7. In the process of treating textile materials, 
the steps of impregnating textile materials of 
the group consisting of natural cellulose, regen 
erated cellulose and mixtures with each other 
and up to 50% of cellulose esters of organic acids, 
which textile materials are substantially free 
from ‘sizing agents, with an aqueous solution 
of hexamethylene tetramine, at least 0.1% but 
not over 10% of an alkali metal sulfate and a 
small amount of a member of the group consist 
ing of a water-soluble non-volatile organic acid, 
an acid salt and a, potentially acid salt. remov 
ing surplus liquid from the textile material, dry 
ing it until most of the water has been removed 
and baking at substantially 120-175° C.. wherein 
the amount of hexamethylene tetramine is at 
least sufficient to confer shrinkage reduction on 
the textile material. 

8. In the process of treating woven textile‘ 
fabrics, the steps of impregnating woven textile 
fabrics made of ?bers from the group consisting 
of natural cellulose, regenerated cellulose and 
mixtures with each other and up to 50% of 
cellulose esters of organic acids, which textile 
materials are substantially free from sizing 
agents, with an aqueous solution of hexamethvl 
ene tetramine, at least 0.1% but not over 10% 
of an alkali metal sulfate and a small amount 
of a member of the group consisting of a water 
soluble non-volatile organic acid, an acid salt 
and a potentially acid salt, removing surplus 
liquid from the textile material, drying it until 
most of the water has been removed and baking 
at substantially 120—l75° 0., wherein the amount 
of hexamethylene tetramine is at least sufficient 
to confer crease resistance on the fabric. 

9. The process set out in claim 1 wherein the 
alkali metal sulfate is sodium sulfate. 

10. The process set out in claim 2 wherein the 
alkali metal sulfate is sodium sulfate. 

11. In the process of treating textile mate 
rials, the steps of impregnating textile materials 
of the group consisting of natural cellulose, rc 
generated cellulose and mixtures with each 
other and up to 50% of cellulose esters of or 
ganic acids, which textile materials are substan 
tially free from sizing agents, with an aqueous 
solution of an aliphatic aldehyde type compound, 
at least 0.1% but not over 10% of an alkali metal 
sulfate, a water-soluble basic aluminum salt of 
a volatile organic acid, and a small amount of 
a member of the group consisting of a water 
soluble non-volatile organic acid, an acid salt 
and a potentially acid salt, removing surplus 
liquid from the textile material, drying it until 
most of the water has been removed and baking 
at substantally 120-175” C., wherein the kind 
and amount of aldehyde-type compound is at 
least su?icient to confer shrinkage reduction on 
the textile material. 

12. In the process of treating woven textile 
fabrics, the steps of impregnating woven textile 
fabrics made of ?bers from the group consisting 
of natural cellulose, regenerated cellulose and 
mixtures with each other and up to 50% of 
cellulose esters of organic acids, which textile 
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materials are substantially free from sizing 
agents, with an aqueous solution of an aliphatic 
aldehyde type compound, at least 0.1%, but not 
over 10%, of an alkali metal, sulfate, a water 
soluble basic aluminum salt of a volatile organic 
acid, and a small amount of a member of the 
group consisting of a water-soluble non-volatile 
organic acid, an acid salt and a potentially acid 
salt, removing surplus liquid from the textile 
material, drying it until most of the water has 
been removed and baking at substantially 120 
175° 0., wherein the kind and amount of alde 
hyde-type compound is at least su?icient to con 
fer crease resistance on the fabric. 

LEO BEER. 
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