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Pretreatnent of Syathetic Fibres and Blends

for Dyecing and Printing , -

- ~

conpiled by Dr. Leopold HMachherndl

A1Y rizhts rezerved, No part of this publication may
be reproluced, stored in a retrival system, or tran3-
aitted «n auy form or LY any means, elrctrunic,
mechanical, photocopy, recording or otherwiso without
the prior written prraisuion of the publisicre




The cconomically mozt important synthetico are the polynmers

-nylon 6 and 6.6. (mainly as filanents)

-polycster (as ataple fibres and filanents) and

=~polyacrylonitrile (almost always staple fibres)

Woven fabrics consisting solely of synthetic fibres or non-

orinped filanent yarns have, with the exception of a few -

special cloth, not achieved any inportance in germent manufacture

apart from the acrylic fibres, wkichk occupy a special position
. among synthetic fibres on account of their wool-.ike handle.

The use of 10055 syhthetic fibres in textile materials has
increased very considerably since the arrival of texturized
yarns consisting of continuous filanents, and the growing
inportance of knitgocds. The use of open weave has allowcd

the production of lighter, air-permadble fabrics in which

tne phpiological probleris associated with the use of gymthetic
fibres in clothing have fallen into the background.

Y. Pretreatnent of Polvester Fibées and Blends

Polyester fibres with the composition polyethylene glycol
‘ terenphthalate were introduced comnercially during the forties
after large-scale trials. The reasoan that these flbres have
since enjoyed guch widespread use is attributable to the
large nuober of excellent properties they poassess. The nain
ones ares .
very good crease recovery and dimensional stablility
very good bulking characteristica
good tensile strength and ebracion resistance,
good waathering and sun-light fastness proportics,
Good recoiatance towards acida, reducing and o:idizing aceants,
and %goards the najority of crganic colvents, and
very cood resistance tovwards incects and.picro-orgniomo.
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Polyester textile materials are light, dry rapidly, are eésy
to look after and their physiological characieristicc are
good. A particularly important processing variant is provided’
by the texturized polyester fibres.

Polyester fibres are marketed as continuous filanent and
staple fibres, and may be subultted for dyeing in the forn
of tow, flack, slubbing, yarn, woven @r knitted material.
Prequen;ly, polyester fibres are processed together with
cotton, spun rayon or wool. Apart from natural or regeneratéd
fibres, polyester fibres are also enployed as nixtures with
other synthetic fibres, such as acrylic fibres. )

As a rule, polyester fibres of different types and origin,

or wnich have undergone different pretreatunents, are nornally
aot easy to process together unless, of course, a gpecific
effect is to be achieved. TFor instance, it should be noted that
even where the sane type of fibre is involved, undyed yarns
caﬂ77:‘only be woven together uith dyed yarns when the former
have been given a sinilar opportunity to shi®ipz. This could be
done, for exzazple, by treeting them in a blank dyevath. The
gelection of suitable dyes c21, to a certair exztent, overcone
variations in the dyeirg behaviour of fibres brought about

by differences in manufacture or in thermal pretreataent.

g —. O e i e+ n

The usual processing stages involved in the pretreatoent

of polyester fibres have been arranged systenatically here.
¥ornally, however, not 211 will be ugsed and the order given
here may not neceesarily be maintained.

The pretreatment procedure employed will depend on che stage E
to wh.ch the fibre has been processed, the ultimate purpose
of the material, and the properties expected of it.

-
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Pretreatment of Polyester Pib;es

Precleansing

Intermediate drying (if it is to be heat-set)

Heat treatment (presetting, preshrinking)

Alkaline treatment (only in special cases)

Bleaching and/or optival brightening (with white goods instead
of dyeing)

Precleansing

Polyester fidbr:s nay be contaminated with foreign substances
and stains of various kinds at any stage of processing and
these include spinning oils or sizes, oily and graphite-
containing machine rubbings, identification dyes or soil
acquired during siorage or transport. Since these contaninants
can interfere in dyeing or other finishing processes, they nust
be removed from the fibre in good time.

If any water-soluble substances and contaminants are present that
do.not bring about any interfering reactions, a prescour nmay weil
nct be necessary if a subsejuent dyeing in an aqueous liquor

can sinultancously serve to cleanse the material. However,

the naterizl is usually precleansed in a special liquor of
Kieralon B Highly Conc, or Laventin OL :and soda ash. Treat for
20-30 winutes at 70-20° C.

The material is then rinsed and the last rinsing bath is weakly
acidified with acetic acid in order to remove residuul ali:ali.

If necessary, higher temperatures can be employed with thesze
products.

Stubborn oil-containing dirt can be removed by using tie following
chemicalsa: .

Rekanil L}, soda ash or ammonia 25% (pl approx. 9).

Treat for 20-30 ainutes at about 45° c.

This 1s followed by rinsing and acidification.




Hachine 0il, e.h. loom-0il, can be removed much more rcadily
if 1t initially contains Emulphor P.

Localized heyvy stains and impurities can be reuwoved by
careful gspotting with a concentrated solution of Helanil LN
or even Laventin UL, this being followed by washing.

Heat-Scttinr of Tolyester Pibres

Only by heat-setting do polyester fibres acquire the dimensional
stability, crease-resistance and regilience desired in usec.
Heat-sctting is usually indispensable for ensuring satisfacsdyy
behaviour of the material during other finishing processes

and is itself, thereforz, one of the most inmportant finishing
Processec caployed with mz2terials containing polyester fibres
or t:eir mixtures with other fibres.

Stresges are set up within the fibres during their manufacture,
e.é;, during the spinning process and subsequent stretching,
owing to the re-formatinn and re-orientation of the crystalline
regionc., In adaition, further stfesses are introduced as a
result of the new shape inparted to tiie fibre during subsequent
processing such as yarn spinning, weaving or knitting, and these
attenpt to assert tnemselves when ithe opportunity arises. These
latent stresses lead to shrinkage during subsequent wet and dry
heat trectment, e.g., during washing, dyeing, drying, ironing
or pleeting. Plece goods which have not been heat-get also

tend to feorm folds and creascs, and possess a poor handle.

If sufficient heat energy is introduced into such a fibre or
group of fivr:s so that same intermolecular linkages are broken
and rc-formed] stresses of the type described can be relieved.
Usually, the naterial ia in a tension-frea state during the heat
trueatnent so that the groups of fitres can shrink. Aftcr hent
trecatment has been completed, the newly acquired state should
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be"frozen-in" as quickly as possible so that it can be maintaine2
indefinitely. Properly set polyester fibres possess very little
»3sidual tendency to shrink.

Mainly woten or knitted piece goods are heat-set, but single

or double yarns are also treated in this way. The latter are
heat-set ur steamed to fix the twist. Yarns which have a tendency
to sghrink are, if necessary, pre-shrunk in a hot liquor or

by steaming before being dyed in the form of crosswound packages.

Spenial effects can be obtained by heat-setting under special
conditions, as for instance, in the nanufacture of high bulk
yarngs, texturized yarns, safety ha2ts and sewing thrcads.
Poiyester fibre-contzining woven or ¥nitted fabrics are mostly
heat-set on a pin-stenter. Hot air is usually emplozed and

is directed from above and below by jets onto the wuaterial.

A controlled lengthwise and widihwise shrinkage is possible

on this nmachine; the width of the frame and thc overfecd can
be -adapted to the shrinkage to be expected. To ensure a good
flow of bot air between the selvedge and the pin chain, and to
avoid an impression of the pin-bed on the edge of the naterial,
it i3 receoarended that use be made of hook-shaped pins or pins
with a thickened base or the like. "Quenching® of the material
is effected in a cooling zone by blowing on cold air.

Setting of the material can bc achieved without controlled
widthwise shrinkage by passing it throuzh a heated chamber

of the hot-flue type. .

The ma2terial can also be treated on a roller setting machine
without tenpies. However, weftwise shrinkage is somewhat
dininished by fluting the rollers. The fabric is led over heated
metal cylinders (contact heat-setting) in such a way that
elternating sides are subjJected to heating. The side not
innediately in contact with the cylinder can be suprlemenarily
hcated with hot air or a hotv inert gas.
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Apert fron those already mentioned, there are other methods

of sctting a material, but these have so far not been widely
used. It should be mentioned that super-heated steam has
recently become increasingly popular as a heat-transfer mediun.

The heat-setting of polyester woven or hnitt2d fabrics has the
effect of

(a) imparting beter shape and dinensional stability, i.e., )
shrink resigstance to both warp and weft or stability of loops;

(v) inparting a better resilience;

(¢) podifying the handle;

(d) nodifying the dyeing properties; and

{e) reducing the tendency to pilling

The material becomes stiffer with increase in setting teuperature
and time but this effect can be removed by a subsequent wet
treatnent.

-
———

Since all the heat-setting effects mentioned are nodified by
slight differences in trzatnent, it is essential to naintzin
uniforzity in the heat-setting process. Polyester fibres are

set within a few seconds at around 200° Cy but 1%t nmust be
renenbared that sone time is required to bring the naterials

to the setting temperature. Damp naterial dries at different
.rates at different places so that it would be unevenly set
under high tenpzarature conditions. Efforts should therefore

be made to ensure that a material is dry before dyeing subjected
to heat~setting.

v rew revmme

)

Woven and knitted fabrics which are to be coated, laminated i
or used as interlinings munt be pre-set and pre-shrunk with
particular care so that their shape remainp unaltered.
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fhe shrinkege which occurs during wet finishing and heat-sotting
pust be alloved for in cilculating the width of the nmutarlal on

the loon or 2nittin5 nachine., Jorking vaders exceggive teasion

to provent chrinkage, or a subsejuent sirelichiny nf $ho aaterial
in order to vchieve a prescribed widih, can only be done at the

expense of gquality. '

Phe Point ot yhtch the ilaterial chowlé e iteat-iics

In principle; polyester uaie—iai can be lkeat-aset eisher b:isre

or atier dyeing. With ﬁho Thar=ogol éreing process, tae Ifibre
is heat-cot a2t the saue t‘_e tzpt the ¢ye is fiied. In none

cages it nay well be necessary to heatl-zet & glven artizla2
nora *han oace in créer *o easure e correct finish 2r a cCaeglred
offock.

Progot’d

If'rca,--sc‘.‘-:_nL precedes dyeing, tke noteria’ ic flra% poowred
althouch 4his recessiinies intercediate drying. ?kough %she hcat-
pgetting of wiscoureéd uaicrial 14" nore ecoiouic, thiixe 25 Tthe

danser that ippurities and spinning preperations w7111 be "Luerat inv.

‘It has slrzaéy been ventioued thot ke dyeing propcrtizg o polyester

fibres chonge ofter e hoat t.ecizani. rol"' ter fLihreg vilch:

beve been hoet-set with ket sir at 160-1 50? ¢ o=¢ ¢yed noticcably
wecl:er by =—ony disperse dyas than are nct-set fibres or tihssz
which have Yeez set at an cven kigher terperature. IF the article
perniis, 1t i3 advicadle for prczetting to be carricd out at a
terpa2rature of at l:act 190° ¢ in order to obieln a ool colvur
yiclad.

I4 sust be pointed out thai fluciuantions in rre-s254ing con Jaed
to urnlevel dycing. The tendency to reveel differonces in netting




is strongest when the subsequent dyeing is carried out o4 the
boil in the presence of a dyeing accelerator. Pluctuationg

in heat-getting are not so moriked when the HT proceas is used,
and cre least appercnt after the Therwosol process. Usually,
however, it 18 pocsible to suppress the effects of fluctuations
in getting by a suitable selection o1 dyes. '

Polyester fabrics are nornzlly preset if it is inte:ded to
subject thez to a wet treataent at an clevated teaperaturzs in
rope fornm (winck) or in batech fora (in a bean dyeinz nachingz).
%Yhile fialcking the material in rope fosm gives rise to tle
danger of conciderable crease and fold forzmation, the proceseing
of a ron-set naterizl on a -bean often produces a moire cficct
on account of ghrin:aze in the hot liquor, and this also recults
dn & very cuch dizimished liguor circulation.

If dyeing is to be corried out on the Jigrer, it is not absolutely
egscntlial €9 nre-set the materizl but is is advisable, since 1t
elininates any tensions within 1t that could lced to faults
during processing and to a non-ugifcrm appearance of the naterial.

lleat-sctiing of the nzte-ial bvefore dyeing actunlly has the
advantege that no consideration nced be given to therial agtability
when selcctlng the dyes. There are, however, exceptions ia those
cases where garuments have subsequeatly to oe subjectod to intencive
heat treataent, c.g., dleating or resin finishinge , i

Caugtic ?rzntnent

If 1t io desired that the typical "synthetic"™ character of

a polyester filauent fabric should be nodified when uced, say,
for blaouses and the 1lile, the material can.be treated in a
boiling aqueous alizaline llguor. !
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Phis has the Iallowing effectso:

The kandle of the material becomes softer and silk-like;
The {ibre is delusircd; and
The resilicnce is increased.

The caustic treatnent leads to a slight roughenin; of the

surface, this beinz caused by the superficial saponification

of the fibrec subctance, Thecre is a loss in weigiit a:d a1 increcase
in finenesa of tho fibre due to a scaling off o« laycrs, the action
being proportional to the alkali concentration, treatoent tine and
teaperature. levertheless, the strensth of thke fibre rcnains
unaffected under the conditiosns of the alkaline treatoeat.

The fibr2g treated in this way Aye nore rapidly and dceply than
untreated fibres, so that great cze nust be taken when giving
the alkeline treatacnt and during subsequent dyeing.

Deb&ﬁding on the effect desired, th2 polyester matorial is
treated with a golution enntainiag s»slid caustic soda and
leophen LGyfor 20-G0 ninutes at the boil. The goods nust then
be rinsed thoroughly to renove all alikali, 2.ad the butl: i
£inally adjusted to pll 5-6 with acetic or fornic acid.

The alkalinc treatiaent can be carried out in closed winc:.es,
closed jigzers or in a star frane dyeing nmachine. To nalke ihe
process cconnnic, 1t 1s bvest, where possible, to enzloy standing;
baths. An optioun finish efloct is obtalned with tiie reuoval of
approxzinately 5-8: polyester fibre substance.

Tho alkaline treatnment i1is noraally given after heat-gsetiing

and beforo dyeing. In thie e:ceptional case of dyed goods Yoing
so trecated, a tecst nust first be nade of the fostnees of 4ho dye
to an alkaline liquor.
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Blecackin~

Usually, polyester fibres possess very little iaherent colour
when éupplicd. IT, howvever, the degree of wkitonuss is un-
sufficient, the fibre cun be chemically bl.eched or optizally
brizhtened, “here the degree of whiteneas required is very
high, both ticatnenis can be applied.

Only sodiun chlorite is cultable for bdleachking polyecster fibra,
other bleaching agents notl belag sufficiently effective.

Recipe: : 1 - 2 g/l sodiun chlorite 807
0,8- 1,5 /1 Chloriis Stabilizer BASF
"1 -2 ee/1l fornic z22id 855 (pH 3 - 3,5)

The poods are entered €t 40 - 50° ¢ into tke liquor set with
the zbove ingredients, the tenperature then belng raised to
the 01l within 29 - 30 nminutes. Bleaching rzroceecds at the
boil for 30 - 45 z=inutes. 7arn and cold rinses are then given.
Ths well-:znowa precantions that snpiy to the use of sodium
chlorita {chlorite-resictant mockinery, good ventilation and
the 1ike) saoculd bz borne in nind.

Opticnl Dri-atcning

In oome cases, polyester fibres arc alrendy brighteied dvring
¢he fibre cpinning procesc, e€.G.y 2s With some cotion-trade
tépoc. Polyester fibres can also be brighicned during 4 nisihing
by using the light—-fast products.

Palanil Brilliant Vhite G Liguid and
Palanil Brilliant Vhitc R Liquid.

- ’,
Both briphtencrs behnve os dioperse dyes, and thoy can be annlied

elther by exhaustion of Thexrmoool procesc,

-




¥hen applici by the exhzust nethod, as with uyeing, either
the high temperaturs procesa, Or the carricr proce:zs at the
boil or a 3omewha* hisher texzperaiure c2n be e ployed,

In ox~3cr to obiain particularly brilliant dyeings, either

of the optical brigihtening 2gents crn he applied tossthar
with dicpoerse dyes froz ons satk. Prlanil 3:1lliaat Tnite ¢
siould be uced for greenish skades, gherezs Poalanil 3rilliaat
Uhite R 13 preferable for red shaics.

¥We use 1, The High Texporature Proczas aad
2« The Carrier Process

After the Cirrier Prosesa hot and eold ringes are given bo
rzaove sorrier. )

Je Polyecter fibvres can be optically bdrichiensd af £22 oil
vithout carricr whon Jltraghor MHA is unel.

%e aeed Ultraphor A and formic aszid 3575 (i 3-4).
Treat for 2p2roz. 20 nluubes at the ball azid tuea ) inza,
Ultrzphor N4 can also bs adied to the chlorite bleacniag liquor.

Sweeial 2rvosedurca for ?lur'ﬂ in V rigug Sta~oag of ryn~agnl o

Tne ereclennsing or loosz stocl, glubdlag or tow is ovaly
nececanry when the moterlal is very ouch esllcl or if 2 ,
sninning oil or tre Adxe 1s praseat” ﬂhi v 1g diffi-ult %

rerove and migkt interfere with dyaing.

A )

Febrles which econtain giaren 3ize are d>:%zed with CIZYIICB,.
Vater-ainluule sizes are renovc” by soourinv.

s
Por Drezlexinlig w2 use the sgne reclszo as 3lven beforz.
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If geourirnp is carcicd out in too short a liquor, e.g., in a
Jiecer, the anounts of aw:iliary and chenicals given there
pust be doudled. Preclcansing nrevents inpurities being burat
in Quring ouvsoquent heat-setting. The scouring of non-sct
natericl oust, howeves, Ye done in such a way %that no folda

or crscscs are produced since thesa are very aifficurt to
renove again. For this reason, fabrics are, as far as npossible,
wasched ir open width, that i3, ina jizcer or in an onen-wicdth
scouring nachine. rleces should onlvyikwashed in rope IroN,. that
is, on a winch or rope-scouring nmachine, when they have little
tendoney to cr:asa. In tris event, it is preferable to wasi
the useterinl in tuhular fora with »roducts which possess a very

good cleaasing action at low teoparntures, Cefey with 'fekenil Lif.

If dyeine is carried out on 2 winch or beasn-dyeins nachine, the
pleces should %z preset to ensure dinensional ctebility. This

ig algo advantagceous when dyeing 1n 2 d5sger. Plece coods
conprising polyesier 2ibres only are preset with hot zir on a
stenter for 20 - 40 seconds over the range 180 - 220° Cy
donendinz on tre type, deasity and welght or the nateriale.
Heat-getting chould be cerried out under t2nsion-free conditions;
the resultins leagtawice and breadthwise shrinkage can anount

to0 o3 nuch as 10%. '

XIf the reterial is so stiffened by heat-setting that it would

irterfore with dyeing , an internediate scour is piven, sajy,
with 0,5 g/1 ¥ieralon B Highly ~one. and 1 z/1 coda csh for
30 ninutes at 70-100o C. Aft2r this, the poods arc rinsed and
slichtly acidified with secetic acid. Often enough, however,
the stiffness is removed to a sufficient extent during the
dyeinc process in any case. '

-—ned

!
%
|




—

Guriainin~ 'aterianls -nd Dransg

The nost important regquirenents expected of curtaining materials
eres A .
1. High 1licht fca’ness of both fibre and dyeing,

2. Good launéering and éry cleaning fastness of the

dyeing, and :

" 3. L high degreec of dimensional stability. ,
Because of iheir inkereat characteristics, polyester fibres have
socured for thenselves a pre~eminént position in curtaining, and
they are also being increasingly used for heavy curtaininga and
drapes. -

Curiaining natericls end drapes are btest treated in open-width
forn., Tae more inmportant machinery manufacturers include wide
M.orare, pedding mochines, stenters and other cquipment specially
@eplgied for the fiaishing of curtaining naterials in their
rroduction progracnes.

Horz=ally %ke material is sccured ia 2 jigger or opcn-width
necline under o airniows of tension with Kicreloa B Nigkly
Conc, or Leventin 0L and soda ash., Treat for 1 hour at 292 ¢.

Vhere the maierial has been very nuch contaninated with oll
spots, Sraplhiie or rnetzl rabbings, especially in the case of
knitted curtainiag, on zcid ccour is ofien precferable.

Sonetines lcad rubdings are found on curtaining material.

A treatnent wiih hydrochloric acid conec. and Mekanil W lxtra
for 30 nminutes at 69° ¢ ic recomzonded.

Iron inpurities can ve removed by usc of hyirociloric acid conc.
oxalic ncid and lekanil W Z:tra or lz2kanil:C Iighly Conc.

Treat for 30 minutes at 60° C.

= B E————— - e
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'In vany cases the type of dyeing equipaent used 11l also

IThe noterial ouct Le very carefully rinced after thio treatuont
in order to ensure coipleie reaoval of oxalic acid.

dith curtaianings, heat-settiag is cuabined, as far as pocsidle,
with afterfinisiing. Setting is done before dycing or bleaching
only waen it 1o necessary to ensure satisfaciory ruuaing of

the aaterial.

Bleaching and/or optical brightening will be done as described
beforc. '

Fextuc-ized Polresier Fidres (Zarns and mitted F2vrics)

Xt was soon found that prétreatnent of polyester fibres is

8 very iaportant part of fianishing, and that it has 2 decisive
infiucace oa the properties of the rezly goods. Protreatzent

mainly consists in developiag tiae texturizing effect (by neaas

of pre-scouriag to simultaacsously resove dirt asd slzes, procey-

slaug luvricants, ete.), and in drying aad aztting. The criap

waich k22 beea originally preseni in tie yara before rocessiag

and vhich P2d dean flatteaed out oy the tensile stress to uvaich

the yarn was sudjectad in tae néh;ines. h2g a tendeacy to

develop agzain., But tais itendeacy ic tesmporarily blocized becaiuse

the tensile forces in tae yarn will not be gufficient to rcstore

the crinp quicily and fully. This internal friction is only

reooved at ar clevated texperature unier tie action of stean

or water, aal 1t is oaly tuen that tae eriap can develop. |
Reetoration of tuz crizp i3 proaoted oy mecaaaical action, ' !
€¢f5e Dy moving the goods in the washlag rangs or in taz drim ;
dricer (tunbler). The wor:iing netihod for developing the eriop,

and the nachines rejuirzd, depend in the type 'of the goods, :
the dcgres of crinp coatraction, and the required gquality of :
the goodse. ' .

i
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exercice «n influence. The tabulated survey shows how the
¢ifferent kinds of goodas can be pretreated before they are

dyed .
——— - — ea
" Woven goos
Twbular knitted goods Warp-hni - 3 Partly and
goods and fully fastuaned
. l cut-ocen wicth | Raschel onods | arbicles
; Crimp Tumbler (only | Orca » oty Coen-vaath Presvmunary Coen-midn
m wathny 3shing ! Q washing
; and ) I machine machae Tumzier mazr.re
: m Winch beck Paddls-gy-ng | vincn besx
: SCouning maching Star frame
: Scounng wimn
H Winch beck solvents
[ N
. | Stentee Storter Stenter
: Suction drum dnér Sucbon drur Sueten seym
i oier drier
Drying Srornt-loop dreer - Short-icop Tumbler Shorttzcp
drier drier
Conveyss dr-er Conveyor grer Cor.seycrcrer
Setling ' Stentrr Stenter Autoc'ave Stenter
Agtoclr.e
HT beam. dyming aps. aratus
~

Protreataeat and Semi-Continuous"Dyeing Processes for Polyester

Fibres and their diends

I

———.

The most inportant of these procesces for polyester fibre
and polyester fibre blended woven and knitted fabrics is the

fheruosol Process.

The result of a Thernosol dyeing depends to a large e::tent

on the care witla which pretreatment anas been carried out,

and any errors here nay become evident in the finighicd wvaterial

The goods muot be treated in tho saue pannor and to the sauce

extont over the waole suriuce, -so that the dye can be applied ,
uniforily during padding and drying, and then penctrate eveily '
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in%to 4hae interior of 4he fibvre during the Thernosol nrocens.

Besause of the pronounced water-repellont nature of polyester

Livres, pariicular care nust be taken to ensure that the material

wets out equally ove-=ll, Aay differeace 1la wettability causes

uneven upiare of the dre during padding, and heace a skitlicr)

and unlevel dyeing. The surfece of the fabric nust be smooth

end free of soiling. Thick Iots znd projecting ends of Tibres

muct be carefully renoved, since thay are pressed in during

padding and cauase localised palar dyeinzs,. liaterials which

contain a large nunbzr of durls or knops are not suitable for
Theracsol dyeing. '

Soiled natches are cleansed by nrescouring with a suitable

auxiliary sush as Tieralon B or Laventin OL. Purther detzlls

can be fouad in A description of the procedure for the individual
types of aonterial. Care showldl bhe taen on snotting with solveat-
containing »r-ducts; anart from the possidbilisy of leaving a !
halo around the snotted area, the places treaied with.solveant
nay have thelr affinity for the dre nosdified, Murthercore, the
opots nusst no% me atroasly rubhed othersise rougn patciies any
be nroduced on “he nmaterial.

Polyester (nixture) waterials do not normally neecd to Jresct ;
if the Thermoaol procecs is to be carried out in a2 stenter, since ;
tho naterial 1s actually set during the process, anpropricte ;
aljustnents to the nmachine and chQ.of the na*terirnl being node, .
Pregetting is enployed only when tensions are vresent in the
naterial walea nigut upset the regsular progress of the naterial
through the aashine, or if irregular lengthuise and dbreadthuoise
shrinzage ias to b2 avoided, since such could occur during the

Theraoaol process in the heating chaaber or on the heated cylinders

-

i
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Yhen polye. ter (nixture) fabrics ere to be dyed by the Tuernmocol
procesa, singeing 1s carried out as a pretreatacnt. The resulting
nelted cnds of ike Tibres do not d;e to a different sizde in
the Thcrroscl process as * ideed tuey would do fopm ar. agueous
liquor. Tire nost ecoxciic procedure is to singe tke locn-state
material, ilowever, it 1s sonetines preferedble to desize and
scour before singeing, since the fitre ends are pore exposed
a1d the Lurning in ¢f lupurities is avolded. Singeing cust be
uniforn over the whole width of the meterial (staggered arranenent
of the burners). Hon-uniforn singeing of the material lceds to
einiler differcnces in aeffinily cf the polyester fibre for the

‘ dye to those caused bty non-uniform setting. It is advantageous
to malre two pasczges at a &igh ead with a spall flace.

JI. Pretrentriert of Polranide Cocds

£
Chuncen of faultis in the Pretrentient

Piffercncces in the suelling of the goods caused by uacve
noistening or 1local 2rying ol wet goods often resulv in un-
evenness of ghale in dyeing witk ‘fast dyeé or padding vith
dye liquors. A presetting treatnent prior to dyeing larcely
prevonte such irregularitiec provided that the gsetting is

. unfform. Otherwise this will again re2gult in ureven dyeingzs
particularly when fast dyes are used.

Veskin~

To obtain good results in subsequent processing, it 1s usually
edvisatle to rermove all spin fiaishes, lubricating ageats, oll
and contanmiaation from thc goods. The wash water shuiuld be froe
fron iron and cooper or contamizztion 1o liable to precipitate
on the goods and Irom otains. i




3asic rceipe 1 liquor
1031 40:1

Kiercloa 3 or 0L 34 2
Soca agh &/l 2 1-2
appro.. 3) ninutes a3 ?-3—9S° c

>

or
Bagsic recipe 2

Tekaail 910 gl 0,5 0,25
Anuosia 255 nl/1 . 1,0 0,5
appro:. 30 oinutes a% 69-283° ¢

or

Basic reciye 3

FéFan1l I or Nekanil 907 gl 0,5 0,25
Aanonla 257 nl/1 1,0 0,5
approz. 3J ninuiees at 35--1,0° c -

Por joods contaninaied with metal filiags (oinker streals),
T 0y5-1 3/1 Laventin 7 or Xieralon 0L .
1-2 &/1 T~iloa B Pooder

PH 4~4,5 (with ccetic acid)

30-45 minutes at 50° ¢

or an otaer recipe with oxalic acid i3 used. .

A good . >insa is easential as residues of oxalic acid in the

fibro are liabdble to inpair the ligntfaginess of the dyed chade.
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Settin:;

Yolyuaide goods can be slebllised by thrce aethods of setting,
l.e.,, wvith Lot air on 2 stenter, with-superheaied stecan in the
ager or with hot water in & high-teaperature cireilzaiing liguor
nmachine or audoclave, Aitcr the heat treataent, the material is
given a shock cooling treatment

llornslly, piece gools are set in stenters or in piecc bean
&yeing oachines, also in the zutocleve vr in a vaciun sicaner;
yarss in higa-teagerature scouring or dyeiug nacildnos or in
vacuua sieaners; stockings, socks, hriefs, tigats etc. on
aluziniua boarda in pressure stecaiacrsse.

Scttins ¢f Picoe Zosic with ot tir iIn Stenters

Yivlon 6 ro02is are set for 15-20 sceondce at 190-193° c,

ylon 66 pocds for 15-20 sesonds ate220-230° c,

id;loa 11 goods fyr 15-20 seconds at teogcraiures
. around 150° C.

L

Tre 2egreecof setting depenis uz2inly on the temporature and

to =z lesger 2xtent on the time of treatuent at this tenparatude.
fherels.'e, the goods nezd not be 3et for a cerialn lcngth of
time ot the require? setting ‘emperature. The 2duration depends
zuinly on the tiuc that is required %o oblaln The Genlred
settin; temperature at cach point of the goods. Iopeniing on
the renulis to be achieved, the goods are set with hot alr or
guperhcated ztean (without pressura) as followa:

\

Nylon 6 gonods Hylon 66 goods

Good crrnoe anrle approx. 190° ¢ approx. 230° ¢
Hininum rcsidual epproxe. 200° ¢ j "$pPprox. 200° ¢
shrinkage , ~ (untreated goods)

Approx. 190° c
. (scoured goodg)
Good deocrea of whito approxe. 190° c approxXe. 190° ¢




Vhen superhbeated steaa containing approx. 993 water vapour
4g used for setting, the time required for hzating the roods

_ 48 only about 3/4fthat necessary in settinc with hot air. 1€ 4

the goods remain in the aotting zone longer than nzcessary,
the effect usually detoriorates.

Setting of Plece Goods with Ferted Rollers

In view of the rapld heat-up of the goods, this method is
wvery ccononical, It 1s, however, difficult to regulate the
setting sarinkere length- and widthwioce. ‘

- It is nossible to use thiéfhetting equipnent for the final

settinz of goods that have alreedy been preset in the gtanter.

_Occaaionally, fabries which have already been set in stenters

are aftertrented on setting calenders to stabilize the selvadges.
The usual setting conditions are as follows:

.- ) _ _ -
Nylon 6 goods ' .8-15 seconds at 190—192° c
Ryion 66 coods g-15 scecondés at 205-215% &

Stean Settines in Vaecnum Steaners '

After exhausting the alr, nylon 6, nylon 66 and nylon 11 are
stean2d for 10-30 minutes at 1,8=-2atiiat a tenperature
ot 130-132° c.

P0 ensure uniforn setting tenperatures also within large fabric
batches, it is edvisable to let off stean after 2-3 minutes of
steaning at 132° C, then evecuate and subsequently stcan again
for several ninutes at152° Cc. It 13 alszo advisable to ropoat
thioc procedure several times. i

After steaning, the fabric is cooled in vacgume.




In stean setting fabrics, houever, n2oiré formation 1sa liable
to occur.

Steas Sz2ttins of Stocklings in thb Irzgsure Stesser

Stocizings of nylon 6, nyloa G6 continucus filauent {ibres

are set with saturated stec. for zbout 2 minutes at 120-125° ¢
on afﬁni:i;n bocrds elther before or after dyelng depeniirg

on wactrer tie yrebcardinc or the postboaxrdling procecs is ucad.

nylon €, nylon CG and nyloan 11 stockiiugs, socks, tigots, ctee,
madc of satch-wice panufaciured Helatca yarn are hect-sct iz
8 pressure steaner with saturatsa sSteess for 2 niautes 2t 155 C,
articles zde of ccatinususly zreduced leleancs yora (’-.‘:-.'i.s«;—t;'.'ist)
at 105% ¢, It iz zdvisatle to s

yaras bafsre washing, dyeizf cad rianisaiag.

ablliza suck Zzitzouls o stretcn

Rylca €, zylom £6 and njylon 11 place z20ds are nydro-sct in
water st 123—1300 C 1z an gutoelavo or in a high-{tonperasure
circulatiag liquor cachine. Tze hot lijquer is allowad t
circulate tarougan tiaz gosds for +5 minutes but it is also
pPossible to use a stationary lijorz, :

Polyanide yaras caanot only be set with saturated atcas in

yarn stcuniors bt also in k2 forn of wowid paciages in niga-
tomporature washing nachines or aigh teaperature dyeing cacaiaes,
If rizid tubes are used, however, i{ augt b3 reueudored taat

the inner layers of yarns cannot si—iaz as freely as the outer
layers. This causcs differences in tension wilthin the naterial
whial becona noticeudlo in 4 oing later on. :

For thls recason, it would L2 batior to uge tuades waick allow
the 1azor layers of yaran %o sariai by ci"iAr way to lncozanad
prcasuro. Profornted paper tubes arc sultable for tiis




l[___ A

application but these can only be used once.

The various methods of heat-setting have thelr characteristic
effect on the oDaterial. Goods that have been set with hot air
exhibit a relatively thin hendle, while thosec that have been
set with hot weter exhibit o fr1l and soft handle. The handle
of stean-set goods lies between these two.

Hleachirsz of Polvenide Pibres

Rednction 3leach

3-3 z/1 Henxit I¥

45-60 ainutes at 70-8C° C or

2-8 /1 Blankit D

0,5 &/1 Xicralon 0L

PE 2,6-2,8 ('.111:}1 fornic acid)

60 ninutes at 75° ¢

or 45 ninutes at 80° Cs

Aiquor ratio 10:1-40:1.

Rankit IN is a combination of sodiun dithionite and an
edditive to etabilize the bleach bath, Blankit D is a gpecially
activated r2ducing azent.

It is also possible to nse Deflavit ZA for bleaching. This
product is used in aclid nedium.

Ome-Jath Toohinr, Fleachinz and Optical Brishtening

Planit I A0 is sultable for thio combined treatoent. Thia
product is 2 nixturs of Blankit I All ani a detergent.
Wankit I A7H and Dlankit IN i3 used. Treat 40-60 minutes at
70-80° ¢; (1iquor ratio approx. 3031).
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Oxidation Bleach

It has been found that the acid oxidation bleach with hydrogen
peroxide and Prestogen W, which was originally developed for
wool, van also be used for polyanide fibres. This process gives
a satisfactory bleaching effect with ninicum tendering of

the fibre. Conventional Zikaline bleaching always results in
sone gegree of fibre tendering when used on polyanide fibree.

The Prestogen W bleach can be carried out in longz liquor and
by the pad/steam or the pad/bath process.

It is also possible to bleach with sodiunm chlorite. It is
necessary, however, to take precautionary neasures against
corrosion and cleavage of chlorine dioxide.

Ultraphor WT, Uliraphor BP and Palanil 3pilliant White R !
Liquid can be used for opsical brightening of polyanide.
Although the white obtained with the Palanil Brilliant
White type has very good light-fastanss (rating 4-5), it
does not always neet the requireménts.

IIXI. Pretreztnent of Acrvlic Fibres

General ‘orizing lethod

Pre-cleansing the Pibrous laterial

Aorylic fibres orften contain, in addition to spinning and
ludbricating agents, contamination and oil. This contanination
is 1iable to impair the levelness of chale dyed on the fibrous
material. For this reason, it is usually advigable to precleange
thoe material before dyeing. This prelininary wash can be carricd
out in acid and also in weakly alkalinc batos when the material
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ie heavily contaninated. Following an alkaline bath, the
fabric naterlal should be rinsed, if nececssary, with addition
of acetic acid until it is free from alkali,

When the material has been contaninated with fat or oil,

the cleansing effect can be increased by adding to the alkaline
wash liquor Kieralon OL.

Rekanil LY, diluted 5-10 times has been found particularly
suitable fo:* the removal of local oil stains.

Bleaching and Ontical Brigshtening

Acrylic fibres which are to be used for white goods or goods
dyed in brilliant shades nust have 2 high degree of white.

- Depending on the type of fibre, however, they exhibite &

certain anount of yellowing which often requires a chemical
blecach or even a conbination bleach using an optical brightener.

Ultraphor PAN (cationic) and Ultzoyshor HNA (non-ionie) are two
optical brighteners which are resistant to chlorite. It is
therefore possible to bleach and optically brighten acrylic
fibres in one bath. .

Chlorite Stabllizer BASF facilitates not only a controlled
ohlorine dioxide development but also exhibits good wetting
and d2tergent properties. It is therefore often unneccasary
to precleanse the fidbrous naterial before bleaching and
optical brightening. In addition, Chlorite sStabilizer BASP
offers a certain amount of corrosion protection to stainless
8tecl which comes in contact with the bleaching liquor,

Unevenness in the optical brightening which has been caused
by inproper procedure, such as by heating the bath too rapidly,
ocan be inproved by the following methods
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We trcat the meteriel with Dlenkit IN and Kieralon B

Highly Conc. for 30 nminutes at the boil. After a short
intevnediate rinse we bleach with sodium chlorite 80¢%,

Chlorite Stabilizer BASF and formic ecid (pH 3-3,5) by

heatins the liguor within approximately 30 minutes to the

boil end tr:ating for & further 30 minutes at this tempercture.

The optical brigatening effect deteriorates sorewhat during
this procecss. IL the effect should no lon~er be adequate

thr material can b2 itrcated in a firesh bath again with small
amounts of sodium chlorite and optical brightener.

If an oOntical brigiteninz treatnent is unnecessary, a nornmal
blecach 13 corried out with sodium chlorite 380<, Chlorite
Stabilizer 3ASP and formic acid (pH 3-3,5)

Treat for approzinately 30 minutes at the b~il.

After bleaching, the treating bath should be cooled slovily
ap o0thervise thz handle is liable to be inpaired.

Pabrics and kattgoods ol 2erylie. fibres which have beepn
contaninated or contain spin finiskes or ludricating
agents that are liadble %o cause trouble in dyeing should
always be preclezaced. inch becs, hanlz washing mochines
end full width washers are suitable., A full width washer
offers the advantage that the goods are processed in a flat
form which excludec almost completely the possibility of
orease formation.

Presctting | : )

Fabric of acrylic fibros are often set before dyeinge.
The setting effcct obtoined however, differs markedly
from that desired in setting polyester, polyznide ard
triacetate fidbres.
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While with fabrics of these fibres it is possidble to obtain

a pernancnt settin; effect which imparts good shape retention
%o the finished product, the setting effect ohtained on acrylic
fibres is almost conpletely lost under dyeing conditions.

This is caused by the fact that the acrylic fibre is plasticized
as soon as the glass transition temperature is exzceeded.

Despite this, fatrics of acrylic fibres are often "set". This
is because certain fahric qualities which tend to form

running creases or even breaiage in which dyeing can be inproved
in this respect by a "preseiting" operation. On the other hand,
the purpose of presetting is also to ensure that the goods are.
shrunk completely. This is particularly important when the.
fabric is to be dyed on a piece bean in which case widthwise

or lengthwise chenge during dyeing is lisable to cause troubdble,
A change in the dhape unler dyeing conditions is usually caused
by inner tension in the fabric resulting froa weaving vhich is
relaxed during dyeing. Any changss in this respect during
dyéing can be prevented by ®presetting" the goods in a teasion-
less state and thus relaxing tae latent stresses witain the
material before the latter is dyed.

Generally speaking, stenters arc used for presetting.. The fabric
should travel in such a manner that it can shrink freely. On
leaving the stonter, no tension warp or weftwise should be
exerted on the fabric and it should hang freely. To ensure

this it 1s necessary to adjust the overfeed and the width

should be ndjusted to sv'’t the special shrinkage behaviour of
the f2bric being treated. The temperature of the stenter is
usually 170-190° C and the treating time 15-60 seconds.

i
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