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1
This invention .relates.to a method of . treat-
ing fabrics or other -textile materials consisting
wholly or partly of wool, to reduce the natural
tendency to shrink when washed in aqueous lig-
uors.

Wool goods are usually treated to render them

unshrinkable -with an acidified solution.of a hy-
pochiorite -at a pH varying from 1 to.5 accord-
ing to the nature of the-acid, and the quantity
employed. Under these conditions, the wool fibre
has such a strong affinity for the halogen, that
complete exhaustion of the. bath takes place
within' a few: minutes.. This procedure cannot
be expected.-fo.give uniform penetration. of the
espeecially.- where highly
twisted yarns or thick fabries are under treat-
ment, and it generally results in.the surface fibres
being over treated, while those in the centre of
the yarn or fabric remain-appreciably unaffected.
If the hyprochlorite solutlon is-used at-an alkahne

‘pH; we find that, the rate of reaction with the

‘wool is much slower, owing.to the fact that as
the pH rises above -7, its.chlorinating propermes
Tapidly diminish, unt1l at pH 8-it aets almost ex-
clusively as-an oxxdlsmg agent. Under the latter
«condition, however,. although the wool-still grad-
wally absorbs and reacts with the halogen, no
-appreciable degree of non-felting . is .produced.
“These facts are responsible. for the general view

that wool can.only be rendered unshrinkable by .

.direct chlorination. or bromination, and that the
:0xidising .properties:. .of the halogens are  in-
.cidental, and should be eliminated as.far as pos-
.sible..  As will be. indieated later in .this spec-

-ification we -have found it pos51ble to obtain re-
,sistance to shrinkage by the use-of halogen com-

‘pounds acting . under oxidising co_nd1t1or_1s, and

by this method-to retain.the natural. properties
-of the animal fibres whilst giving improved -ap~
pearance and handle of the treated goods.

It is an object of the invention-to provide an

‘improved method whereby-the materials may be
-subjected to an even.treatment which. is easily
:controlled, and thereby rendered shrink-resistant
‘without the fibre being-impoverished -and with~
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-out substantial loss of protein. matter, so-that

the desirable natural properties :of the wool, such
s fullness-of handle, resilience, ete.:are retained
and the weight loss. durmg the _treat_ment is.ex-
‘tremely low. :

Another object of the:-invention-is- to- provide
2 treatment which .gives:such uniform results
‘that.levelling in subsequent dyeing-operations.is

faeilitated:

Our process-is. applicable.to wool materials con-
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,sulphonchloramlde

k.»WOO]S an. 1mproved appearance,
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2“.
taining. cellulosic fibres, such as cotton or-rayon,
since the -latter ‘are substantmlly unchanged by
the treatment.

Tt is known that cold dilute agqueous solutmns

_ of alkaline hypochlorites, ‘hypobromites; and also

mtrogen—chloro compounds” such as nitrogen
trichloride, monochloramine, sodium-p-toluene
sodrum -o-dichlorobenzene
sulphonohloramlde which may be’ prepared by

the action of chlorme or hypochlorites on’ solu-
‘tions or suspensions of ammonia, primary or sec-

ondaly aliphatic bases, acid amides or sulphon-
amxdes, or the sglts of the same, have little action
in reducitig. the . shrmkablhty of animal fibres.
They theérefore . cannot successfully be used to
give a sufficiently reduced’ “tendenicy” to “shrink

to enable the fabrics to he termed “shrink-re-

smant 27 Also, dilute aqueo*us solutions of per-
manganate compounds are known to react with

"ammal fibies, producing modification of-molec-

ular.structure, but only sl1ght decrease in shrink-
ing. properties.

"The term nitrogeni chiloro compounds’ used in
this. specification is intended to cover only nitro
chloro compounds in which the chlorine atom is
dlrectly attaclied to the nitrogen atom and where-
in the chlorine is avdilable ¢hlorine.

We have found that by combining the oxidis-

ing action of peri nganate compounds with the
.action of one or more 'of the halogen containing

compounds. mentwned abaove, either in one bath
or in separate batls, subject to the precautions
given below and under suitable conditions as to
‘oH of the solutions, the ant1—shr1nk1ng effect_ on

.the animal fibre is greatly enhanced, and we are
" thus' ablé to ‘achieve
"tammg all tH attractwe propérties of “woollen

¢ such effect while still re-

& with low quglity
handle” and
loftiness. - Where the nitrogen chloro compounds
are used, use- them in 'a separate bath as in-

.,dlcated below ‘and do not’ combine them in .the
_sarme bath ‘with the permanganate.

.Ofir invention consists in g ‘method of treat-

“ing animal fibies, either aloné or mixed with
-other fibres to .reduce the natural tendency to

shrlnk when washed in aqueous liguors, compris-

Jing. treating such materials with a dilute agqueous
_solution-of'a pérmanganate compotind, and either
“with ari aqueous solution or: suspension of a ni-
‘trogeni-chloro compound as hereinbefore defined,

or.with a._dilute aqueous . .solution or suspension

.of. an alkali. ‘metal or alkalme earth metal hy-
;pochlonte T hypobromlte
_used -under. suitable pH. condltions as indicated

The solutmns are

LA AVAY 2



2,420,082

below. The oxidising agent has the effect of
making the animal fibres more susceptible to at-
tack by the halogen-containing agent, with which
they react to give materials having a high degree
of unshrinkabilify.

Our invention further comprises treating the

materials with a dilute aqueous solution of a .

permanganate compound mixed with a dilute
aqueous solution of an alkali metal or alkaline
earth metal hypochlorite or hypobromite at a
regulated pH value.

Our invention further comprises a ‘process in
which the materials are first treated in a dilute
aqueous solution of a permanganate compound
(e. g., an alkali metal permanganate) at a pH
of approximately 5 to approximately 10, and at
a temperature not exceeding 60° C., and subse-
quently treated in a dilute aqueous solution or
suspension of a nitrogen-chloro compound of the
type such . as nitrogen trichloride, monochlor-
amine, p-toluene-sulphonchloramide, etc., at a
pH of approximately 1 to approximately 3.

Our invention further comprises a process in
which the materials are treated in a dilute aque-
cus solution of a permanganate compound (e. g.,
an-alkali metal permanganate) at a pH of ap-
proximately 5 to approximately 10 and at a tem-
perature not exceeding 60° C. and subsequently
treated in an alkaline solution of an alkali metal
or alkaline earth metal hypochlorite or hypo-
bromite, with or without the addition of metallic
salts such as magnesium sulphate, calcium chlo-
ride, calcium acetate, barium chloride, barium
acetate and/or zinc sulphate at a pH of approxi-
mately 7.5 to approximately 11.

Our invention further comprises treating the
materials with a liquor which is alkaline and con-
tains a dilute aqueous solution of an alkali metal
or alkaline earth metal hypochlorite or hypo-
bromite, together with ‘& permanganate com-
pound (e. g., an alkali metal permanganate) at a
pH. of approximately 7.5.to approximately 11.

The oxidising agent has the effect of making

- the animal fibres more susceptible to attack by
the halogen-containing agent, with which they
react to give materials having a high degree of
unshrinkability. In all cases, only a relatively
small concentration of permanganate, e. g., 1 to
2% on the weight of the textile material, is re-
quired, and whilst for economic. reasons one
would employ the lowest . concentration which
gives the desired: results, we have found that
higher concentrations such as 5 or 6%. have no
deleterious effects.

The: treatment with permanganate may be
carried out in the cold. or at varied temperatures,
e. g., to 60° C. The treatment with the halogen-
containing agent may be carried on until ex-
haustion of the halogen is obtained, and it is

- preferably followed by an antichlor treatment.

The solutions used are preferably adjusted to
pH values ranging from 5 to 6 for the oxidising
pretreatment, from 1 to 2 for the nitrogen-chloro
solution, and from 8 to 10 for the hypohalite
solution.

It is advantageous to employ the permanganate
hypohalite method, with the two reagents com-
bined in one bath, since the mixture gives a
stable solution which will react in alkaline solu-
tion very slowly with wool or other animal fibre
either in- the scoured state, or as received di-
-rectly from the spinning or knitting machine, to
give resistance to shrinkage, The rate of this
reaction is. conirolled by the initial pH of the
‘bath, so that where it-is advisable to give ex-
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tremely slow treatment such as with loose wool,
or yarn in package form, it is possible by taking
an initial pH of 10.0 to obtain an even rate of
oxidation taking upwards of one hour for ex-
haustion of the bath. 'But where goods are
vigorously circulated such as in the treatment of

“hose or garments in g rotary or paddle machine,

results which are still even are more rapidly ob-
tained by lowering the initial pH of the bath to
approximately pH 7.5, when a regular rate of
exhaustion taking upwards of 30 minutes is ob-
tained.

It is found that an addition of a metallic salt
to the oxidising bath aids the reaction, without
appreciably affecting the rate of exhaustion at
a given pH, and in particular magnesium sul-
phate, calcium chloride, barium chloride, and

‘zinc sulphate, are useful for this purpose since,

either alone or in admixture, they also offer a
simple method of pH control.. As the action
proceeds, the pH of the bath usually falls a little
owing to the inefficient buffering of the metallic
salts, but it is always advisable to maintain
alkaline conditions throughout when employing
the single bath as above. In all cases where the
wool is intended for light shades or for white, it
is necessary subsequently to remove the stain-
ing due to the permanganate by means of the
usual clearing treatment, as with bisulphite or
sulphurous acid. Animal fibres so processed are
found to be appreciably bleached. = By slightly
increasing the permanganate above the amount
necessary to induce unshrinkability in this
alkaline treatment, it is possible to produce an
excellent bleach simultaneously with a high de-
gree of unshrinkability.

Resistance to shrinkage is also. induced by first
subjecting the animal fibres to treatment with a
dilute aqueous solution of alkaline hypohalite
particularly in the presence of the above metal-
lic salts, and after exhaustion of .the bath to
give the additional oxidation with permanganate,
maintaining alkaline conditions throughout.

_ The term “alkali hypohalite” as used herein is
intended to designate alkali metal and alkaline
earth metal hypochlorites and hypobromites.

The advantages of the processes of the present
invention in comparison with the usual acid
hypochlorite chlorinating processes- aré: .

1. The animal fibres are subjected to. an even
anti-shrink treatment which is readily controlled,
and shows. low:loss of protein matter.

2. The treated wool develops an improved soft
handle and lustre, and retains. its loftiness and
resiliency even-on, repeated washing.

3. A bleaching treatment: may be. given simul-
taneously with the anti-shrink- process:

4. The process has less effect on: the colours of
dyed Wool

5. The treated wool is. more. uniform: and sub-
sequent dyeing processes are facilitated.

6. The process can be carried-out in. almost any
type of machine; i: €., wood, stainless steel, etc.

The following speeiﬁc examples are illustrative
of the manner in which the treatment may be
carried-into effect.

Emmple 1 —100 parts by: Welght of wool are
treated-for- 1 hour at 40° C. with a solution of 2.5
parts potassium permanganate in 2500 parts of
water, corrected to pH 5.0.

After giving one cold rinse; the wool is trans—
ferred. to a solution of monochloramine prépared
as follows: 3 parts of chlorine as sodium hypo-
chlorite in 2500 parts of water; to which mixture
is added 3 parts of ammonium’ chlonde, followed
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by sufficient hydrochloric acid to bring the pH
-to 1.5, After 20 minutes circulation in this liquor,
the v*ool is- cleared of . ohscolouratmn due to the
permanganate compounds by addition of sodium
bisulphite to the same bath.

. Ezxample 2 —100 parts of scoured Botany yarn
.in the hank are treated with 2 parts of potassium
permanganate in 2500 parts of water previously
corrected to pH 5 with sulphurlc acid. After ex-
‘haustion of the bath the wool is. given one rinse
and then steeped inalg. /htre solution of sodium
sesquicarbonate until definitely alkaline, It is
.then entered into a cold solution containing 3

CROSS REFERENGE

10 .

parts.of cl*lorme as sodlum hypochlonte to which -

has been added 10 parts of calcium chloride.
‘After processing until complete exhaustion of the
chlorine is obtained, anti-chlor treatment with
bisulphite and acid is given,

. Example_ 3—100 parts_of all wool army half
hose are treated in the grease (or after scouring
.and. mﬂhnv) with 2,500 parts of water con-

‘taining: )

. ) Parts
Potassium permanganate--, ________________ 2
Chlorine as sodium hypochlorlte ____________ 4
Calcium chlorlde __________________________ 7
Zine sulphate - ___________ ____________ 3

Sulphonated fatty alcohol or suitable wetting
agent

This oxidising mixture gives a pH of 8.2, and
the cold treatment in a paddle or rotary machine
is continued uintil complete exhdustion is ob-
tained. Acidified bisulphité solution is then
‘added to the same. bath to remove the discoloura-
tion due to the permanganate.

- Example 4—100 parts. of 24/2 wool yarn in
chéese form are treated-in the grease with 2500
parts of water containing 1% parts potassium

permanganate, 2% parts of chlorine as sodium -

hypochlorlte, 10 parts calcium chloride and £
part sulphonated- fatty alcohol. This mixture
‘gives & PH of approximately 11, and the cold
treatment is-continued in a pressure dyeing ma-
‘chine uhtil exhaustion- of the bath is obtained.
Acidified bisulphite solution is then added and
processing continued until the discolouration of
the permanganate is removed.

Ezample 5100 parts of 12/4 Botany yarn in
the grease are treated with 9500 parts of water

containing:

Parts
Chlorine as sodium hypochlorite oo eeo o 3
Calcium chloride 10

Sulphonated fatty alcohol or suitable wetting
AgeNt e o

Treatment is continued in the cold until almost
complete exhaustion of the halogen is obtained.
A well diluted solution containing 2 parts potas-
sium permanganate is then added, and the treat-
ment is continued until it is fully absorbed by the
wool. Acidified bisulphite solution is then added
to remove the discolouration due to the per-
manganate.

Example 6.—100 parts of unscoured 12/3 wool
yarn in the hank form is treated with 2500 parts
of water containing:

Parts
Potassium permanganate oo __ 2
Bromine as sodium hypobromite __._________ 3
Calcium chloride -. —— — 10

Sulphonated fatty alcohol or suitable wetting
agent

The solution .of sodium hypobromite is con-
¥ -
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veniently prepared by circulating in the cold 3
parts of bromine in 11/2 parts of caustlc soda con-
tained in 400 parts of water, until complete solu-
tion is obtained. -

The above 0x1dxsmg mlxture gives a pH of
about 11, and the treatment is contmued until
exhaustlon is obtained. . Acidified bisulphite.is
then added to the same- bath to remove the dis-
colouratmn due to the permanganate .

E:cample 7.—100 parts of scoured 12/4 Botany
yarn is treated w1th 2 parts of permanganate in
2500 parts of water corrected to pI-I 5 with sul-

,phur1c acid, for 1 hour in the cold. It is then

lifted and re- entered into a, fresh bath containing
5_ parts of sodium p- toluene,sulphonchlorar_n_lde
in 2500 parts of water, corrected to pH2. with
hydrochloric acld Thls treatment is contmued
in the cold for about 20 mlnutes or until com-
plete exhaustion of the chloramine, after which
the discolouration due to the permanganate is re-
moved by addition of bisulphite to the same
liquor.

The expressmn “to reduce the natural tendency
to shr1nk when washed in agqueous liquors,” and
similar expressmns used herem are 1ntended to
desxgnate e1ther neutral or alkahne 11qu01s which
have a natural tendency to cause shrinkage in
wool,

What we claimis: .

1. A method of treatmg fabrwS and other tex-

. tile materials consistinig at least it part of wool,
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to reduce the natural teridency to shrink when
washed in aqueous liquors, comprisitig treating
such materials with a. dilute aqueous solution of
an alkali metal permanganate at a pH of not less
than about 5 and with g dilute agueous solution
containing g substance selected from the group
consistirig of alkali-hypohalite at a pH of at least
7.5.and a nitrogen-chloro compound in which the
chlorine atom is directly attached to the nitrogen

atom and in which the chlorine is present as

available chlorine. havmg a pH of about 1 to 3.

2. A method of treating fabrics and other tex-
tile materials conslstmg at least in part of wool,
to réduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating
the textile materials with a dilute aqueous solu-
tion of an alkali metal permanganate mixed with
a dilute aqueous solution containing an alkali
hypohalite at a pH of approximately 7.5 to ap-
proximately 11,

3. A method of treating fabrics and other tex-
tile materials consisting at least in part of wool,
to reduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating
the textile materials with a dilute aqueous solu-
tion of an alkali metal permanganate at a pH of
5 to 10 angd at a temperature not exceeding 60° C.,
and subsequently treating them with a dilute
aqueous solution containing 2 nitrogen-chloro
compound at a pH of 1 o 3. '

4, A method of treating fabrics and other tex-
tile materials consisting at least in part of wool,
to reduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating
the textile materials with a dilute aqueous solu-

" tion of an alkali metal permanganate at a pH of

5 to 10 and at a temperature not exceeding 60° C.,
and subsequently treating them with a dilute
aqueous solution containing an alkali hypohalite
at a pH of approximately 7.5 to approximately 11.

5. A method of treating fabrics and other tex-
tile materials consisting at least in part of wool,
to reduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating

- S
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the textile materials with a dilité agueous solu-
tion of an alkali metal permanginate at a pH o6f
not less than about 5 and with a dilute agqueous
solution containing an alkali hypohalite at a pH
of at least 7.5 and a metal salt selected from the
group consisting of magnesium sulphate, calcium
chloride, calcium acetate, barium chloride,
barium acetate, and zinc sulphate.

6. A method of treating fabrics and other tex-
tile materials consisting at least in part of wool,
to reduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating
the textile materials with a dilute aqueous solu-
tion containing an alkali hypohalite at a pH of
7.5 to approximately 11 and subsequently treating
them with a dilute aqueous solution of an alkali
metal permanganate at a pH over 7.

7. A method as claimed in claim 1, in which the
permanganate compound is potassium perman-
ganate. ’

8. Textile materials containing wool, which
have had the natural tendency to shrink when
washed in aqueous liquors reduced by treatment
with a dilute aqueous solution of an alkali metal
permanganate at a pH of not less than about 5
and with a dilute aqueous solution containing g
substance selected from the group consisting of
alkali hypochlorite at a pH of at least 7.5 and a
nitrogen-chloro compound in which the chlorine
atom is directly attached to the nitrogen atom

. and in which the chlorine is present as available
chlorine having g pH of about 1 to 3.

9. A method as claimed in claim 1, in which
the concentration of an alkali metal permanga-
nate is less than 6% on the weight of the textile
material,

10. A liquor for treating textile materials con-
taining wool in order to reduce the natural
tendency to shrink when washed in aqueous
liquors, said liquor containing an alkali metal
permanganate, an alkali hypohalite and a metal
salt selected from the group consisting of mag-
nesium sulphate, calcium chloride, calcium ace-
tate, barium chloride, barium acetate, zinc sul-
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8
phate having a pH of approximately 7.5 to ap-
proximately 11. » »

11. A method of treating fabrics and other tex-
tile materials consisting at least in part of wool,
to reduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating
the textile materials with a single bath contain-
ing a dilute aqueous solution of an alkali metal
permanganate and a dilute aqueous solution of
an alkali metal hypochlorite at a pH of approxi-
maitely 7.5 to approximately 11 until 2 permanent
resistance to shrinkage against alkaline liquors
occurs. .

12, A method of treating fabrics and other tex~
tile materials consisting at least in part of wool,
to reduce the natural tendency to shrink when
washed in aqueous liquors, comprising treating
the textile materials with a single bath contain-
ing a dilute aqueous solution of an aglkali metal
permanganate and a dilute aqueous solution of an
alkali metal hypochlorite at a pH of approxi-
mately 7.5 to approximately 11 until & permanent
resistance to shrinkage against alkaline liquors
occurs, and thereafter removing any discolora-
tion due to the permanganate.

FRANCIS MALCOLM STEVENSON.
JOHN LEONARD RAYNES.
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