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(57) Procede pour le traitement de la laine de manicre a
apporter une resistance au retrecissement et qui
comprend le traitement simultanément avec un acide
permonosulfurique ou un sel de celui-c1, un ou plusieurs
agents de nettoyage ou de mouillage, et un ou plusieurs
agents de gonflement des fibres ou agents de dispersion.
Selon une version préeferce, le procéde de traitement
comprend de plus la soumission de la laine a un
traitement polymere. Le procede peut €tre applique soit
de maniere continue soit par lots.
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(57) A method for the treatment of wool so as to impart
shrink resistance and which comprises treating the wool
simultaneously with permonosulphuric acid, or a salt
thereof; one or more scouring or wetting agents and one
or more fibre swelling or dispersing agents. In a
preferred embodiment, the method of treatment further
comprises subjecting the wool to a polymer treatment.
The method may be operated either as a continuous or as
a batch process.
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A METHOD FOR THE TREATMENT QF WOOL

This invention relates to a method for the
treatment of wool so as to impart shrink resistance,
and which involves treating the wool simultaneously
with permonosulphuric acid, a scouring or wetting
agent and a fibre swelling or dispersing agent.

Many ways of rendering wool shrink resistant

- are knOwn These typlcally involve subjecting the
10
. nowadays followed by a polymer treatment.

wool to an oxldatlve treatment alone or, more commonly

Varlous two- step shrlnk proofing processes

~in whlch wool is treated first with a chlorinating

s

oxidative agent and subsequently with a pre-formed

_ synthet1c polymer ‘have been developed. A wide variety
of polymers can be used in aqueous solution or
 d1spers1on 1nclud1ng polyamlde epichlorohydrin resins

B   j”and polyacrylates A rev1ew of work in this field by

J . Lewzs appears ln Wool 801ence ReV1ew May 1978,

'ftf{*a; ylj;§y ‘pages 23 42. BrltlSh Patent Nos. 1,074,731 and

_‘f‘l1'340859 u.s. Patent Nos. 2,926,154 and 2,961,347
| ;VL  and European Patent Appllcatlon No. 01293224, for

e " ._example descrlbe two- step shrlnk prooflng processes

fyffand resans or polymers suitable for use therein.
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A number of chlorlnatlng ox1dat1ve

'.Tf7 treatments or pre treatments for use on wool are

‘;'%l well known The source of chlorlne may be chlorine

.»z,gas supplled from cyllnders chlorlnatlng agents such

30

as hypochlorlte and dlchlor01socyanurlc acid and their

salts For example British Patent No. 569,730

'“ ff‘desCrlbeS a batch shrlnk prooflng treatment involving

y- .hypochlor1te and pota551um permanganate British
|  .Patent No 2, 044 310 descrlbes a treatment with an

g

aqueous solutlon of permanganate and hypochlorlte In

all cases the actlve pr1n01ple remalns the same.

Permonosulphurlc a01d and its salts have
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been known for some time to confer reasonable levels

of shrink resistance to wool either when used alone,

as disclosed in British Patent No. 1,084,716, or in

combination with a chlorinating agent, as disclosed in
5  British Patent No. 1,073,441. British Patent No.

- 738,407 describes a process for the manufacture of
permonosulphuric acid from hydrogen peroxide and
concentrated-sulphuric acid. The product is sald to

~ be suitable for use as a bleaching agent and various
10 other purposes. British Patent Nos. 872,292 and
991,163.disolose processes for the shrink-proofing of
wool which comprise,treating the wool with
'permonosulphufic1acid and a permaaganate, or with an
-aqueous solution ofupermonosulphuric acid at a
*u; .temperature-in excess of 70°C respectively. British
L_Patent No. 1,071,053 descrlbes a treatment for
"'almpartlng Shrlnk resxstance to wool Wthh comprises
Qflrst applylng an aqueous solutlon of permonosulphuric
"’;a01d or a salt thereof and subsequently treating the
20 | "wool with an aqueous solutlon of hydrogen peroxide.
'  AThe teachlng is llmlted to a sequentlal or two-step
  [,treatment and the level of shrink re81stanoe achieved
,  1s, by today S standards very low --Brltlsh Patent
. 7No 118 792 descrlbes a shrink re51st treatment
25 'f'whlch comprlses treatlng the wool Wlth
o  depermonosulphuric ac1d a permanganate and
. d1chloro1socyanur1c a01d or tr1¢hloroxsocyanurlc acid
~ and, optlonally, also with sulphurous acid or a salt
_ thereof _ ' I
30 B The oxidative treatment of garments using

‘:  permonosulphur1c acid proceeds at a much slower rate
' than when a chlorinatlng agent 1is used Often the
lslowness of reactlon is linked to a poorer result, and

~ this is still the case even when great care has been
35 taken to remove 0il and other contaminants, prior to
' ~ the shrink resist treatment, by performing multiple
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scouring operations on the wool using detergent.

The level of shrink resistance which can be
attained using oxidative treatments of the above-
mentioned kinds alone is, generally speaking, not

5 sufficient to meet the exacting modern standards set
for shrink resist performance. It is common practice
with chlorinenbased oxidative treatment processes,
which do not in themselves generate the full shrink
resistance for IWS TM31 5x5A wash performance, to

10 apply a polymer to the wool to generate a further

' -shrink resist effect capable of meeting the standard.

Few~polYmers are known which will adhere

’satiSfactorily to wool that has been treated with

permonosulphuric acid alone, and result in wool which
15 fully meets the requlrements set today by the
1. Internat1onal Wool Secretariat (IWS) for machine
- washablllty (e g the IWS TM31 standard). This is
 'part1cularly true wmth regard to treatments on wool
| 'i_itop and worsted spun yarn or garments. Only those
,'_2“; fprocesses where the appllcatlon of permonosulphuric
' ;'.a01d is. accompanled by chlorlnatlon (e.g. in the form
 of hypochlorlte or dlchlor01socyanurate) are usually
. 'able to reach an acceptab1e standard of shrink
- resistance. ", ' '

"j25'; 1 . In order to produce wool with a machine

' washable (Ox "Superwash") standard of shrink resist
 performance by the contlnuous process1ng of wool
~tops, it has therefore been necessary to subject the
wool to an:ox1dat1ve treatment involving the use of
30 chlorine. : In recent years, however, increasing
concern has been expressed about the generation of
'chlorlnated re31dues during Superwash treatments and
their damaglngueffects on the environment. Such
_ residues are coming under closer scrutiny and
35 discharge levels are being set for the amount of
absorbable organic halogen (AOX) which can be released
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from shrink resist processing machinery. It has
therefore become desirable, indeed essential, to find
some means of reducing the level of AOX discharge from

such operations. The present invention seeks to

provide a non-chlorine oxidative treatment, or pre-

treatment, for rendering wool shrink resistant.
_ According to the present invention there 1s
provided a method for the treatment of wool so as to

llmpart shrlnk resistance and which comprises treating

the-wool sxmultaneously w1th permonosulphuric acid, or

 a salt thereof one or more scouring or wetting agents
 and one or more flbre swelllng or dlsper51ng agents.

It has surprmszngly been found that

treatment of prevlously unscoured wool with

15

permonosulphuric aC1d at the same time as with a

‘h_scourlng or wettlng agent and a fibre swelling or

'ﬁ:dlsper31ng agent 1mparts an 1noreased level of shrink
m'jre31stance,. In addltlon to 1mproved shrlnk

nhlfhafresistance, thls technlque also results in an increase

'ffjf  *mft€ﬁjt 1n the rate. of exhaustlon of the permonosulphurlc acid

'd lon to the wool such that treatment times are achieved

mﬂtind 1nwh1ch equal those normally found ‘with chlorlnatlng
’d’{hfffjagents Unexpectedly, the use of permonosulphurlc

':t,l°fla01d 1n the scour bath does not adversely affect oil

i t hUS pr Oduced

L i ]’f‘removal from the wool if anyth.1 ng it is actually

. -henhanced and garments w1th a very low 011 content are

Wlth regard to the 31multaneous treatment of

-'the wool Wlth permonosulphurlc a01d ‘a scouring or
'wettlng agent and a flbre swelling or dispersing

’gffagent Wthh characterlses the method of this

~ invention, thlS may be performed in several ways.

 Most preferably, however “the three components are

 hfm1xed together to form a sangle solutlon and this is

35

then applled to the wool. Alternatlvely, either the

"::scourlng/wettlng agent or the flbre swelling or
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. l ac1d

dispersing agent could be applied to the wool by a
padding or other technique, the wool then being passed
into a bath containing the other two components.
Interaction between the permonosulphuric acid, the
scouring/wetting agent and the fibre swelling or
dispersing agent'would then occur simultaneously when
the wool enters the bath. It is to be understood that
this type of approach is within the scope of the
present invention.

 The permonosulphurlc acid is typically used

at levels of from 0.1 to 6.0% by weight on the weight

of the dry wool, preferably from 0.5 to 4.5%. It will

be understood that salts of permonosulphurlc acid may
be used. It will also be understood that substances

~which are capable of generating permonosulphuric acid
 upon'reaction; ench as a mixture of concentrated
.-sulphurlc aczd and concentrated hydrogen peroxide, may
 be used as sources of permonosulphurlc acid. 1In the
zlatter case, known ‘and controlled excesses of hydrogen
-peroxlde would be used and there ‘would need to be
jprov131on for coollng and dllutlng the mixture
-lfollowxng the 1n 51tu generatlon of permonosulphurlc

The scourlng or wettlng agent is typically

" 25 :.used .l.n an amount of from 0.25 to 10.0% by welght on

.“*7 {the welght of the dry wool preferably from-O 5 to
' f3 0%. Typically, the scouring/wetting agent is an

35

30

anionic or non ionlc surfactant. It should be a non-
soap.based formulatlon which is capable of operating

at low pH values. Examples of suitable anionic
  surfactants 1nclude linear alkyl sulphates dodecyl
 benzene sulphonates petroleum sulphonates, alkyl
.ether'sulphates,and carboxylated.alkylene oxide

derivatives.~Most.preferably, the surfactants are

'baSed on alkylene (in particular, ethylene) oxide
derivatives of fatty alcohols, phenols, alkyl phenols,



‘ ML | l( - . - -7 - -
a e e - . . rat e awd o0 R I PR W R TR X 30 RO ot AT .4 D I IR T R Pirt P ' s . 3
o e A * :'-' ;'4\" ':'.'"",""‘-" v ek Es "“f*i"'.“"' N ' '-{q.'*!‘<.'c % e !:f\-‘o'g.'b ."'s{.r. " :t:..."‘- .\'.:'\1.-;‘.. ‘:‘ ""’: “','!4? :." el 'y """;' :'. PR R i e T " I ‘:«i,qi& a e ’ -t o, vy \
.~ . - . . . -, o maty w I . . &t X ] . " . . - . \ DI w i B i f P - . N . . . e e - .._‘.-.l. , - . . " - = ’ - . ..
- BN W, BT Tigt VAT # e et et T R e e g T e A IO A R T s PRI of - ST INE NI ML S D A R vt s e BN et . T i {
. .. ; ; : U.lA:‘.-.'J “l‘«‘c'.ﬁ.._:-a,"‘.\-“ ¢4 !.L_ i“" FI} | “,‘ o ,-”,r,'?.;g“ . ‘;.-‘.g‘.. '1--'” ‘;"_‘:0!.';.;‘4-' .‘:l..\-*..-‘.__,._"-’,") ":;..1-‘;‘(‘,\.“1‘.! -f,.f.‘._ O T '1*._1'* ..'.' , 1*’{“ . 144,,;' :"aﬂé'-..., _.- ¢ ,':.-.;‘:‘.. ..‘,\, PRI SR T B -:.--, : . ‘.‘f -
- ‘ ' SIS RS raw, ‘.'\'Ij.- F LI KL N A f’.'.-.' b e i . P ™ '..'.'..""".."'l-.'{ LE e . .\"‘a!‘-""“"tl v A4 . x'k;.‘~. Q‘i ‘.",.- " . '.".". Pl I e 0 a . PR
T N 8 % N A A M e L L R O B R UL B L L A K N R R A e RiA
. - . . . - ae L4 LR T aw o= = . . . o M . . « O - . e J -~ ‘i .
o~
» oA q ,-} -
’
S s Wl
ot
’ F s
i —

fatty acids or fatty amides, and will be selected for
use on the basis of the nett HLB value for the
surfactant depending on whether the main effect
required is oil and soil removal (as 1in batch
5 processing)'or'wetting (as in continuous processing).
It will be'understood that mixtures of two or more
scouring/wetting agents*may be employed.
' o The'fibre swelling'or dispersing agent 1is
_ . typlcally used in an amount of from 0.1 to 10.0% Dby
110}frwe1ght on the welght of the dry wool, preferably f rom
- 0. 3 to 3. 0%. The flbre swelllng or dispersing agents
:T;may be selected from a wide range of materials which
7typrcally enhance water uptake by the wool fibre, such
. ~ as urea, formlc acid, benzyl alcohol, and other
';5, 15_h¢mater1als 1dent1f1ed in the literature relating to low
'l";f'temperature wool dyelng Partlcularly preferred are
o ; lsurfactants Wthh are known to cause flbre swelling,
. "lt:butwhlch are not normally a33001ated w1th detergency,
tr,:fpgln partlcular long chaln ethylene oxide derlvatlves of

l;ppaplie f20f jfatty alcohols fatty ac1ds or alkyl phenols where

. the prOportlon of ethylene ‘oxide in the molecule
'v fljhffﬁ exceeds 70% and preferably 80% by mass. It wrll be
 lf-7ruuhapprec1ated that a mlxture of two or more such agents
fh};fh”*ffmay be employed . ' " '

"1f”scour1ng/wett1ng agent and the flbre swelllng or
1;  d1spers1ng agent to be present as a 51ngle
"'ppreformulated comp051tlon ' When the scourlng/wetting
.agent is a non ionic surfactant, the inclusion of
30 . "-'z,substances wrth a hlgher molecular welght than would
l I;fnormally be 1ncluded for the purposes of producmng a
t'f fscour1ng/wett1ng agent would lead to a srngle
'f compos1t1on (contalnlng a spread of hlgh molecular
__,_f[.welght and low molecular welght unlts) which could
. _735 ' fUlfll the funct:.ons of both scourlng/wettlng agent
. and flbre swelllng or dlSper51ng agent It is to be
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understood that such an approach is within the scope
of the present invention. It is to be further
understood that the above-mentioned inclusion may be
as a reSult-either of deliberate mixing of suitable
'5; ,ethylene oxide.derivatives, or by deliberate control
" of the manufacturing process for the ethylene oxide
'deriyatiVe”. It is a characteristic of this process
- that it produces a mlxture of molecules ‘having
- d1ffer1ng numbers of ethylene oxide residues in the

.107!;molecule the amounts of each molecule type produced
‘ 'ibeing statlstlcally dlstrlbuted around the target

y: value .'By modlflcatlon of the process condltlons it
 1s p0551ble to vary the breadth and shape of the
S distribution curve for a particular product, and so
,p7y15'y‘1nclude molecules whlch fall 1nto both the deflnltlon
 _ onf the scourlng/wettrng agent and swelllng or
.;'];diSper51ng agent 1n the ‘same reactlon product

. "  ” - Preferably,‘though not necessarlly, the
y'ffrmethod of the 1nventlon 1ncludes a polymer treatment

"17 ffff2Q;onf the wool In prlnC1ple any polymer that is

o ff,ly[capable of adherlng or exhaustlng on to the wool
uedfTr(follOW1ng a pre treatment of the aforementloned type)

“”Vf[*fL}°7v”*l7lS Sultable for use. As 1ndlcated above, problems

ﬂww_ﬁljgprfe[j[dhave been encountered when applylng polymers to wool
mefu7f7?f 25 7dthat has been treated by permonosulphurlc acid alone.

-y jufHav1ng regard to the improved level of shrink
.t §hres1stance achleved by the combined use of
 15 permonosulphur1c acld _a scourlng/wettlng agent and a
..flbre swelllng or dlsper51ng agent, however, polymer
' 30 | 'I-'_'_treatments Wthh mlght otherw:rse be cons:.dered only
'fl pl‘r¢part1ally effectlve (when used on wool treated ‘with
-' l;r5fpermonosulphur1c aczd alone by conventlonal
p   process1ng), can be used successfully in the method of
o _'fthls 1nvent10n..,'__ o '
 ,35" r"jQ Polymers avallable for use 1nclude those

fw.'descrlbed in European Patent Appllcatlons Nos.
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0

0129322A, 0260017A, 0315477A and 0414377A, the
Hercosett polymers, Basolan SW polymer, silicone
polymers and the Dylan Ultrasoft polymers. Mixtures
of two or more polymers may be employed, either 1in
pre-mixed form or through separate dosings. One
obvious restriction, however, is that the polymer(s)

chosen must be suited to the further processing to
‘which the wool will be subjected. As is well known,

for example, certain silicones may not be suitable on

‘wool which has-to'be subsequently-spun into yarn
 because of the undesrrable effects that this type of
 polymer system can have on the spinning operatlon.

The appllcatlon of the polymer to the wool
will normally be carrled out in the conventional

,f”;.fmanner from a bath u51ng the amounts and conditions

'approprlate for the partlcular polymer system and

;tl   awh1ch are well known in the art and need not be
fdd“ ~repeated here 1n detall - The total amount of polymer
'h*j}sollds applled to the wool flbre 1s generally from

\m;fth   ’;N)}u0 005 to 10 0% by welght most preferably from 0.05 to

2.0%

It has been found that 1f the polymer 18

'__rd¢ appl1ed to the wool top in its a01d1f1ed state, prior
-;gt lto neutrallsatlon of the resrdual peroxy compounds-
' and/or a01d1ty on. the wool-_an enhancement of the
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.‘" tant1 shrlnk effect is obtained. This benefit is
| _ fpjparticularly noted when certaln types of polymers, such
- as silicone polymers or mlxtures of polymers are

';30_.

- used. Neutrallsatlon may be performed using agueous
[sodlum sulphlte.i It has been found desirable to add a

'ijsmall amount of sodlum meta- blsulphlte to some polymer
”"fbaths ThlS aSSlStS ‘in the exhanstlon of the polymers

concerned on to the wool ‘and enables proce551ng at
higher speeds It has further been found advantageous

B 35 to performhthe sulphlte neutralisation step in the

'presence of a further quantity of scouring/wetting
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agent.
Subsequent to the polymer treatment the wool

is dried and may then be further processed in the
usual manner.

5 The method of this invention can be
performed using conventional equipment,-Such as the
_apparatus used in the standard padding_technique. For
example the scOuring/wetting agent and the fibre

. 'swelllng or dlsper81ng agent may preferably be mixed

10 with the permonosulphurlc acid immediately prior to
feeding the llquor to the pad whilst the top is being
'drawn through the rollers The apparatus descrlbed in

'Brltlsh Patent No. 2, 044,310 could be utilised.
It has, however been found advantageous to allow the

115Q_ surfactants fractronally more time to 1nduce fibre
'J" 7swell1ng than would be ‘achieved using a horizontal pad
~ mangle. ThlS can best be accompllshed by running the
. 'p pj_sl1vers through a trough of pad llquor prior to either
rpep. u a horlzontal or preferably vertlcal pad mangle such
. .' ;¢y that the sllvers are heaV1ly saturated w1th liquor
' '?:' pr1or to paddlng ‘. . _
ST ' The method may be Operated elther as a
“pti’pcontlnuous or as a batch process. It Wlll be
_.. frapprec1ated that 1n batch proce831ng the use of a
o 25 -".";.'isurfactant wz.th scourlng propertles would be most
au £odes1rable, whereas in a contlnuous operatlon the
. ;presence of a surfactant with wettlng propertles 18
-.preferred The ch01ce of surfactant would be made
._._- accord1ngly ‘In the case of continuous processing, a
30 superior result 1is. obtalned using a higher level of
o °hwett1ng agent than would be requlred purely for |
'iwettlng agent purposes and that wettlng agent ‘should
  1preferably be based on non-ionic rather than anionic
 h1surfactants. ' .
35 - The wool for treatment may be ln any
' suitablefform;from loose wool to finished garments,
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dyed or undyed, including top, slivers, roving, yarn
or carded web, provided or course that suitable
mechanical means are available to facilitate handling
and treatment of wool in these forms.

5 It has been found that subjecting wool to
simultaneous treatment with permonosulphuric acid, a
scouring or wetting-agent and a fibre swelling or
dispersing agent, together with a suitable polymer

treatment, can produce a shrink resistant wool which

10 is capable of meeting the full requirements of the IWS

' TM31 standard for machine-washable wool. In addition,
the resultant wool generally has a whiter appearance
than that which is obtalnable using chlorinating
treatments (chlorination is well known to cause

15,';yellowing of the WOOl) Wool havmng a soft, natural

" handle is produced by the method. '

. ‘With regard to the use of the mixture of
'1 permonosulphur1c'a01d,.a.scourlng/wettlng agent and a
' .fibre swelling or dispersing agent, the speed of

“f-zmy  reaction'and hence*the levelness of the treatment may

- be controlled u31ng the parameters of pH, dilution and

‘g'temperature.. Turnlng to the polymer treatment, when
fpresent the polymer (or mlxture of polymers) used is
 chosen-so as to cauee-no problems with mechanical

25 R peratlons such as gllllng and spinning and are fully

ﬂejr951stant to dyelng The method has the significant

 fbenef1t that 1t may be performed in existing egquipment
." w1th-l1ttle or no modlflcatlon being necessary.
.. From the environmental viewpoint, the method
30 has the advantage of avo:.dlng the oxidation of wool by
chlorine during its operatlon. This makes it possible
' to greatly reduce or even ellmlnate the presence of

“fabsorbable organlc halogen (AOX) in the effluent which

‘ resu1ts from the_shrlnk resist treatment of wool and

35"ite subsequent dyeing. There will also be no hazard
from chlorine gas fumes around the treatment plant and



10

CA 02124325 2000-05-17

-11-

no need (unlike in the case of processes involving gas
chlorination) for the bulk storage on site of highly

toxic materials. Furthermore, in the case of batch

processing, the method of this invention results in the
use of less water and surfactant than with conventional
chlorine or permonosulphate processes; thus reducing
wastage and decreasing the load on effluent treatment
facilities.

The present invention will now be illustrated

by the following Examples.
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Example 1

2/16 woollen-spun lambswool swatches were treated as
outlined below, then submitted to wash testing for
felting shrinkage according to test method TM31l of the

International Wool Secretariat.

a) Two swatches were scoured at a liquor ratio of 30:1
and a temperature of 40°C in two sequential baths
containing 4% on weight of wool (oww) and 2% oww
respectively of a non-ionic detergent (Millscour XAN,
Precision Processes Textiles (PPT), Ambergate, Derby,
UK). The swatches were rinsed thoroughly and
hydroextracted. The swatches were then treated with
potassium permonosulphate. “X-salt”, (e.g. Caroat,
Degussa or Curox, Interox), at a level of 4.5% oww by
drip feeding a dilute solution of the salt into a bath
containing the swatches at a liquor ratio of 30:1, pH4
and 40°C. The swatches were agitated in the treatment
bath until the active component of the salt was
completely exhausted, as determined by titration with
standard sodium thiosulphate solution, using potassium
iodide solution as an indicator. To the spent X-salt
bath was added sodium sulphite solution (25% oww of a
25% w/w solution), and the pH adjusted to pH8 with

sodium bicarbonate. The swatches were removed from

solution after 20 minutes, rinsed thoroughly in clean

water and hydroextracted.

One swatch was then further treated with polymer. The
swatch was put in a bath at a liquor ratio of 30:1,
neutral pH and 3% oww - as a diluted solution - of
Polymer RSM (PPT) was drip-fed into the bath over a
period of 10 minutes, with constant agitation. The

bath was then heated to 40°C and the swatch further
agitated until the polymer had completely exhausted
from solution (as seen by a clearing of the turbidity).
The swatch was then hydroextracted and dried.
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b) A similar process to that described above was used,

with the exceptions that:-

i) no separate scouring regime was used;

iji) the X-salt treatment bath additionally contained
1% oww of non-ionic detergent and 2% oww of a 30%
solution of nonyl phenol 50 mole ethoxylate;

iii) 50% oww of sodium sulphite solution was added to
the spent X-salt treatment bath (as determined by
titration), together with a further 1% oww of non-

ionic detergent.

The results of wash testing to IWS TM31l are given in
Table 1.

Table 1
Treatment X-salt exhaustion TM31
Time 2x5A
Example la 40 mins -29.6%
Example la + Polymer RSM -9.2%
Example 1b <15 mins -16.8%
Example 1lb + Polymer RSM -3.1%

Note: a negative figure indicates a shrinkage, positive
figure indicates an extension.

Example 2

2/24 worsted spun botany wool swatches were prepared as
follows:

a) Two swatches were scoured at a liquor ratio of 30:1

and a temperature of 40°C for 20 minutes in a solution

containing 1% oww of non-ionic detergent (as in Example
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la), and 3% oww sodium bicarbonate. The swatches were
rinsed and hydroextracted. Both swatches were then
oxidatively pretreated with X-salt by the method
described in Example la, with the exception that 6% oww

of X-salt was used.

One swatch was further treated with 6% oww of Polymer
EC (PPT), by the method described in the latter part of
Example la.

b) Two swatches were treated by the method described in
Example 1lb, with the exception that 6% oww of X-salt
was used. One swatch was further treated with 6% of

Polymer EC.

c¢) Two swatches were treated by the method described in
Example 1lb, with the exception that no non-ionic
detergent was added to the X-salt treatment bath. One
swatch was further treated with 6% oww of Polymer EC.

The swatches were all tested for felting shrinkage by
T™™31 of the IWS. The results are given in Table 2.

Table 2
Treatment X-salt exhaustion TM31
Time 2XxX5A
Example 2a 35 mins -48.8%
Example 2a + Polymer EC -11.1%
Example 2b 20 mins -23.9%
Example 2b + Polymer EC -3.6%
Example 2c 25 mins -41.0%

Example 2¢ + Polymer EC -8.0%
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Example 3

A padding technique was used to oxidatively pretreat
2/21 worsted spun lambswool swatches, using different
wetting agents in the treatment liquor. The swatches
were wet-out in a trough containing the pretreat
liquor, as described in Table 3. The swatches were
then passed through a horizontal pad mangle and excess
liquor squeezed out to give a total liquor pick~-up of
100% by weight. The swatches were then allowed to
stand for 10 minutes, and were then neutralised in a
bath containing 40 g/l sodium sulphite (adjusted to
pH8) for 10 minutes. The treated swatches were cut in
half and one half of each was further treated with 4%

oww of Polymer EC by the method described in Example
la.

The swatches were tested for felting shrinkage using a
Ccubex, as described in British Standard 1955. The
results are presented in Table 3.

Table 3

Wetting agent Area felting shrinkage, 2 hours Cubex

(= solids) pretreat only + Polymer EC
5 g/1 Fullwet (PPT) -20.0% -8.8%

4.7 g/1 Wetter DPA (PPT) -23.0% -30.2%

6.4 g/l Wetter OSA (PPT) -32.9% -30.2%

13.4 g/1 Wetter WA (PPT) -33.2% -27.3%

3.9 g/1 sodium lauryl

sulphate -32.7% -27.6%

Note: all pretreatment liquors comprised the following:

40 g/1 X-salt

3.9 g/1 wetting agent (amount used adjusted to take
into account varying active solids contents)

pH2

30°C
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Example 4

Two formulations comprising the following were

prepared:

a) A solution containing 30 parts (by weight) nonyl
phenol 50 mole ethoxylate and 70 parts water was

prepared.

b) 20 parts of the solution from Example 4a was mixed
with 80 parts of isodecanol 6 mole ethoxylate (e.g.
Synperonic 10/6 ex ICI Surfactants), to give a clear

homogeneous solution.

Example 5

2/24 worsted spun botany wool swatches were oxidatively
pretreated by a padding technique as described in
Example 3. Various additions were made to the
pretreatment liquor as outlined in Table 4. After
oxidation and sulphite neutralisation, the swatches
were cut in half and one half of each swatch was
further treated with 6% oww of Polymer EC by the method
described in Example la. The exceptions were Examples
5d and 5e. Here the polymer (Polymer EC) was co-
applied to the wool during the oxidative pretreatment,
prior to sulphite neutralisation. No further polymer

was applied in these cases.

The swatches were tested for felting shrinkage

according to TM31l, and the results are presented in
Table 4.
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Tabhle 4

Pretreat liqgquor
additions

5a + 7.5g/1 Fullwet
- pretreat only
'+-Polymer EC

5b (+ 7.5g/1 Fullwet
(+ 2g/l Example 4a
pretreat only
+ Polymer EC

'Sc'+ 109/1 Example 4b

pretreat only
+ Polymer EC

5@ (+ 7.5g/1 Fullwet
(+ 60g/1 Polymer EC

(+ 10g/l Example 4a
(+ 609/1 Polymel EC

:.“20rfollow1ng

 60g/1 X-salt _
!  .;-32ml/l hydrogen pelox1de solutlon solutlon (35%v/V)
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comments

polymer
unstable
at this pH

stable

'Note° all ox1dat1ve pretreat solutlons comprlsed the

. 3wett1ng agent and flbre swelllng/dlqperSLng agent as 1in
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Example 6

2/16 woollen garments (ecru) were processed in a 90 litre side paddile
machine as follows. 2kg of goods were placed in the machine containing 1%
(on weight of wool, oww) of non-ionic scouring agent, 2% (oww) dispersant
(as described in Example 4b) and 1% (oww) formic acid in 60 litres of clean
water at a temperature of 40°C. The goods were agitated in the machine at a
high speed to achieve the desired level of cover or milling. The machine
speed was reduced to low and 4.5% (oww) potassium peroxymonosulphate
~ added, as a diluted solution via the feed hopper. The solution was added over
a period of 10mins. When all of the peroxymonosulphuric acid had exhausted
(as determined by trtratron) 10% (oww) of sodium sulphite (anhydrous) and a
 further 1% (oww) of the non-ionic scouring agent were added to the bath and
~ the goods processed for a further 10 minutes.The treatment water was then
| '-_jdramed and the goods rinsed in two fresh baths of water. The goods were
dyed by a suitable recipe for wool to the desired shade in the same machine.
After dyeing, the goods were polymer treated in the machine by addition of
4% (oww) of Polymer RSM via the feed hopper. The machine contained 60
~litres of water at pH 6.5 and a temperature of 25°C. Ten minutes after addition
- of the polymer, the temperature was raised to 40°C and the goods further
' rprocessed for 10-15 mlnutes or untrl the turbrdrty in the bath had cleared.

e -"'.The garments so processed easrly achreve the standards set for Superwash
by the lntematronal Wool Secretanat that zs 2 x 5A cycles of the TM31 test

Example 7

Pre-dyed worsted spun wool - nylon (60/40) socks were treated in a side
~paddle machine by a process similar to that described in Example 6, omitting

EER ';.-,-.-.the milling operation and the dyeing step. A level of 6% (on weight of goods,

~ owg) of potassium peroxymonosulphate was used and in place of Polymer
- RSM, an alternative polymer (Polymer EC, Precision Processes Textiles) at a-

' . Ievel of 5% owg was used

L ﬁ'_The socks met and sxceeded the wash standards required for wool and
- woolblend socks. In a separate evaluation of wash and wearing

R ...."charactenstacs the socks compared very favorably against similar socks

- jl-fprocessed by the conventional chlorination / polymer process, widely used in
the UK for shrlnkproofmg wool socks.
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Example 8

2/16 lambswool swatches were processed in an identical manner to htat
described in Example 1b with the exception that an anionic scouring agent
(Millscour LTA, Precision Processes Textiles) replaced the non-ionic scouring

~agent. No drﬁerenoes m performance were noted when processing by this

route.

Example 9

A number of alternatrve drspenng or frbre swelling agents were evaluated.

“'2/16 lambswool swatches were processed as described in Example 1b, with

- the exception that the fotlowmg dispersing agents replaced the solution of
o nonyl phenol 50 rnole ethoxylate AI! were used at an equivalent level.

SN | 'f..'y_.",Nonyl phenol 35 mole ethoxylate

. Castoroil 40 mole ethoxylate =~
i o G12-14 fatty alcohol ethoxylate 36 mole eth oxylate
Gk e ;'1'201 2-1 4 fatty aloohol ethoxylate 47 mole ethoxylate

RN |n a“ cases where the altematwe drspersant WaS U ed -a similar result was

~ obtained with respect to the treatment process itself and the subsequent

Pl B -f"-‘.'f;j;?rmprovement in the wash-test performance to 2 X 5A cyioies of TM31.
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CLAIMS

1. A method for the treatment of wool so as to
impart shrink resistance characterised in that it
comprises treating the wool simultaneously with
permonosulphuric acid, or a salt thereof, one or more
scouring or wetting agents and one or more fibre swelling
or dispersing agents.

2. A method as claimed in claim 1, wherein
subsequent neutralisation of the residual peroxy
compounds on the wool is performed in the presence of a
further quantity of scouring or wetting agent.

3. A method as claimed in claim 1 or claim 2,
which further comprises subjecting the wool to a polymer
Creatment.

4 . A method as claimed i1in claim 3, wherein the
polymer 1s applied prior to the neutralisation step.

5. A method as claimed in any one of claims 1

to 4, wherein the scouring or wetting agent comprises a
non-ionlic or anionic surfactant.

6. A method as claimed in any one of claims 1

to 5, wherein the scouring or wetting agent is an
alkylene oxide derivative of a fatty alcohol or alkyl
prhenol.

7 . A method as claimed in any one of claims 1

to 6, wherein the fibre swelling or dispersing agent
comprises a long chain ethylene oxide derivative of a
fatty alcohol, fatty acid or alkyl phenol.

8. A method as claimed in any one of claims 1

to 7, wherein the permonosulphuric acid is used at a
level of from 0.1 to 6.0% by weight of the weight of the
dry wool.

9. A method as claimed in any one of claims 1

to 8, wherein the scouring or wetting agent is used in an
amount of from 0.25 to 10.0% by weight of the weight of
the dry wool.
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10. A method as claimed in any one of claims 1

to 9, wherein the fibre swelling or dispersing agent is

used 1n an amount of from 0.1 to 10.0% by weight of the
S weight of the dry wool.

11. A method as claimed in any one of claims 1

to 10, and which is carried out as a continuous
Creatment.
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