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Cuantit~i v coaonienl analysis of nixturcs of fibres is
based vriccin. 1y on the « iiferont colubility characterise

<

tics o i :ca nerina it possinle %o dissol-ye out completely
one o th~ cornonents of the fibre blend leavine ihe other
unaf ecited., In the cuzntitative analysis of the fibre
plends, therelore, an accurately weigiied representative
sample of the blend fabric (or yarn) is treated with a
selected solveat for one of the components under prescribed
conditinnz, tho dissolved out compeaent separated Irom the
residue by Filtration, washing etc. and the residue
determin~d by accurate welchinag, This procedure enables
the relative pronoritions of the different component Tibres
in a blenc to be determined accurately, Table ITI gives
the solventi, conditions of solution and other relevant
information for the four fibre blends mentioned earlier as

most comtonly used with cotton,

PAOCE33L_IG 07 COTTOI=POLY33T 3] BLED FABRICS

- i -

GE.ERAL:

It is advisable to have a thoroungh inspection of the
loomestate fabriec particularly in respect of stoiling and
oill stains, emoval of such defects at later stages becones
difficult, if not impossible, with these fabrics, Several
stain removers are commercially avallable. The stain
portion is spotted with the sta.n remover, steamed with

a stean-gun and {inally cleaned with detergent solution
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and water.

ALEACHTIG L PLs il

thile the processizg of cotton-polyester Llend fabrics is
cessentially similor ©o that of allecoiton fabrics, certain
modificatini- in praocessing conditions and' special
Treatments a.o >3 ' rod to get desirable processing
quality an' Zobric owoparties. The discussion here will
therefore be coniiird to the specific changes in the cotton

inishing routine “hich are necessary,

The sequence of crorations 1n finishing of cotton-polyester
blend fabrics will depend on the quality of the fabric and
the nature ¢’ the finish required, Typlcal sequences are

given bolow:

1. Polyester/cotton, finished vhite:

(a) Desize, scour, Mercertise, Heat-set, Brush and
Crop {if wmichinery is available), Singe, Heat-
tzeat (antiepilling, if required), Bleach,
Apply fluorescent brightening agent, Stenter or

carry out compressive shrinkage,

(b) Desize, Scour, Mercerise, Bleach, Heat=get,
Brush and Crop (if machinery ig available),
Sirge, Heat-treat (antiepilling, if required),
Scour, Anply fluorescent brightening agent,

Stenter or carry out compressive shrinkage.

Sequence (p) shouli be adopted for fabric which is badly

stained with o0il -nn dirt, the bleaching process aiding in
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the produciion of 2 clean fabric befove heat-sctting.

~, Polyestex/cotton, plece dyced:
(a) Desize, Scour, lercerise, Heat-set, Rleach
(if necasszty), Dye, SBrush and Crop (4%
machinery is available), Sinoe, Heat~treat
(anti-pilling, if rejquired), Scour, Stenter

or carry out compressive shrinlange.

(h) Desize, Scour, ilercerise, Bleuch, Heat-set,
Dye, Brush and Crop {if necessary machinery
is available), Singe, Heatetreat (anti-pilling,
1f requived), Stentexr oz carrv out compressive

shrinkage.
Sequence (b) should be used for dirty loom state fabrics.

3. Polyestes/cotion, printed:

Fabrics should be processed by sequence 1, the printing
processes being ingerted immediately prior to compressive
shrinkage. .

NBESIZIiIG:
Most size mixings are combinations of the following!

(a) Film férming material == (1) Natural base: Starch,
modified starches such as hydroxyethyl starch,
carboxymethyl cellulose (C!T), and natural gums;
(14) Synthetic bases Acrylic polymers, polyvinyl

alcohol etc.

(b) Lubricants -- Wax or selfecmulsifying wax, tallow

or water dispersible oils.
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The objoctive of desizing is to remove the sizing materials
as coupletely and uniformly as possible, A trace of
nesidual size can usually be tolerated, but if present in
1:rge amounts, or if irregularly distributed, it can lead
to such difficulties as (a) irregular dyeing, (b) stiff
or varlable hand, (c) wvaried response to thermosetting
resin, and (d) recdy appearance of blunds. Accordingly,
desizing is an important step, and should be given the

attention it deserves,

The size mixings used for cotton polyester blend warp
yarns differ from those used for cotton warps primaxrily
because of the hydrophobis nature of the polyester Fibre
and of the greater need to suppress, through sizing, yam
hairiness which is more pronounced with the blen yarns,
The gize mixing émst provide good adhesion to the yarn and
satisfactory film forming while maintaining the desirable
tensile properties of the yarn., The size mixings for
cotton-polyester warps generally contain a water-soluble

- starch derivative such as hydroxyethyl starch, sodium
carboxy methyl cellulose, polyvinyl alcohol and a lubricant
such as wax or self-emulsifying wax, tallow or water
dispersible oils,

The following points should be kept in mind to achieve
maximum desizing efficiency:

(1) Wetting agents added to the desizing solution to
promote penetration of the enzyme into size films often

tend te reduce the heat stability of the enzyme and thus
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inactivate it, lon=ionic surfactan’s generally do not have
such an adversé effect on enzymes. (2) Sometimes
hydrocarbon solvents such as xylene are emulsified in the
desizing bath to facilitate removal of the waxy component
of the size. ‘thile none of the common solvents has an
adverse effect on the enzymes, the emulsifiers used for
dispersing the wax solution mayaffect heat stability of the
enzynes and should therefore be selected carefully, (3)
pH during desizing should be 6 to 7. Size additives such
as acrylic copolymers may give as high pH as ? t0 949
depending‘on their sodium carboxylate content. The enzyme
wvill be inactive at such a high pH. In such cases, the
fabric may be neutralised prior to d esizing or acetlc acid
may be added to the desizing bath., (4) Presence of copper
or of high chlorine content in the water used can also

inactivate enzymas.,

The desizing procedure used will naturally depend on the
nature of the size to be removed, If the starch derivate
_used is not water soluble, dcsizing will be with an enzyme
plus wetting agent followed by an alkaline scour, On the
other hand, 1f the size contains only an acrylic copolymer

or CMC or s water soluble starch derivative, desizing will

oxrdinarily require a whrm vater wash or a mild alkaline

SCouUr,

Enzyme desizing can be carried out by the pad batch or pad
steum method or in a jigger or a kier. If after impregnation
with a deésizing solution, the fabric has to be steeped in
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bins or batched on rolls, care rust be taken to see that
the fabric does not dry out since dry size residue is
difficult to remove and will result in resist spots or
streaks in final dyeing, This precaution is particularly
important for the cotton-polyester blend fabrics since

they hold much less moisture than all=cotton fabrics,

SCOURING?

The main precaution in scouring is to avoid oxr minimise
the deleterious effect of alkali on the polyester fibre,
The effect of caustic soda on polyester fibres is related
to the temperature, concentration and time of treatment,
For example, a 3% solution of caustic soda has no |
noticeable effect on the fibre if the treatment is at
70°C for 90 minutes, On the other hand, at 100°%C, the
safe period for treatment is only 15 minutes. 1t is
preferable to use soda ash instead of caustic soda for -
scduring and excellent results are obtained by scouring
the blend fabrics on a jigger with a 4% solution of soda
ash and 1% surfactant at boil for 3 hours. |

MERCERIZING?

These fabrics are mercerised only to improve the cotton
component with respect to luster, smoothness, dye affinity,
coverage of immature fibres, higher chemical zxeactivity
etc, Under the conditions normally used for mercerising
cotton, there is practically no danger of damage to the

polyester fibres. In view of the much lower absorption of

aqueous reagents by the blend fabrics, partly due to the
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hydrophobicity of the polyester and partly to the mild

scouring received by the cotton, speciel penctrants of

the non-cresylic type are reauired in the mercerising
solution, Caustic soda solution of 42°T0 is generally reccm-
mended for mercerizing., The fabric after mercerising is
neutralized to a pH of about 6.

HEAT SETTING:

This 4s a speclal finishing treatment required in the
processing of cottonepolyester blend fabrics because of
the basic structure and properties of the polyester fibre,
In the manufacture of polyester filament, the molten
polymex, after extrusion through a spinneret, solidifies
to the filament on emerging in air and is collected on a
bobbin, Yarn in this fcrm is unoriented and lacks textile
qualities. The filament is therefore drawn in a
subsequent process which produces signific?ntly better
orientation of ﬁpe polymer molecules in the yarn and gives
high strength. Such a yarn shrinks considerably when
exposed to high temperatures. Fig. 1 shows the amount

of shrinkage of typical polyester and nylon yarns at
different temperatures.,

In view of this property of polyester, it is necessary
to improve the dimensional stability of fabrics made from
it so that they retain their shape during washing and
ironing. This jis achieved through heat setting. Apart
from dimensional stability, heat-setting also imparts a
better resistance to creasing and helps to remove creases

formed during earlier processing steps and to avoid the
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tormation of creases in subsewuent finishing., In principle,
the process of heat-setting consists in exposing the
fabric, while under dimensional control, to a temperature
higher than that likely to be met with in its subsecuent
use. The energy supplied to the fibre in the form of heat
during the setting process leads to a breaking of several
inter-molecular hydrooen bonds and permits the fibre
structure to relax and reach a state of minimum potential
enerqgY. If at this staqe, the subply of energy is stopped
and the fibres are cooled quickly, the fibre structure in
its relaxed condition and with the new configuration of
hydrogen bonds will be “"frozen". In other woxds, the fibre
will be dimensionally stable and will not shrink below the
setting temperature,

Heat setting can be accomplished by using dry Beat. aqueous
heat, infra red radiation or by thermal shock, Of these,
use of dry heat is the most widely prevalent method for

heat setting today. The fabric is subjected tov dry heat in
a stenter or a curing chamber at 180°C for 30 to 40 seconds.
In Fig, 2 is shown the effe.t of setting temperature on
dimensional stability of the fabric. It can be seen that
the higher the seiting temperature, the lower is the
residual shrinkege of the fabric, Fig. 3 shows the amount
of fabric shrinkage at different temperatures after it is set
at temperatures varying between 120° and 220°%, Theso‘

data show that a fabric will have a residual shrinkage less
than 1% if it is set at a temperature 30°to 40°C higher
than that at which it is required to be stable, Furthermore,
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r~ significant advantage in stabilivv is gained by using

a higher setting temperature than this,

Losides dimensional stability, the proccss of heat setting
also influences other fabric propertiez, The tendency of
the fabrlc to crease during washing or boiling is reduced,
iiso, creases in the set fabric are readily removed on
i-oning., Heat setting stiffens the fabric and adversoly
afiacts its handle and drape. Fabric stiffness increases
with increasing the setting temperature. Dry crease
recovery of the'fabric decreases rapidly at setting
temperatures beyond 170°C,

The handle and crease recovery properties of fabrics set
at temperatures up to 220% can be restored by treatment
with caustic soda on the jigger followed by calendering,
The dye uptake of the fibre decreases with increasing
temperature of heat setting, tho lowest dye absorption
being at about 175°C (Fig. 4). Thus, it can be expected
that variations in the heat setting temperature will lead
to uneven dyeing. It is interesting that if setting is
carried out in the temperature range 220° to zscﬂc, 1ve.
much above the recommsnded temperature, there is a sharp
increase in dye absorption. This temperature range,
however, cannot be utilised commercially because small

ifference in the temperature of heat setting produces

large difference in dyeability. Consequently, the commercial

practice is to heat set polyester-cotton fabrics at 180°%
for 30 to 40 seconds allowing 1 to 2% shrinkage in both

warp and weft directions,.
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In addition to temperature, variaticns in moisture, tension
and time of treatment during heat setting also cause varia-
tions in the dyeing properties of the fiore. The dyeing
method also plays an important part in detecrmining the
extent of variations in the dyeability czused by these
factors. Heat setting prio: to dyeing has no noticeable
effcct on dycability when the thermosol process is used fox

dyeings -

Use of aqueous heat (high pressure stean) is not recommendad

because of the danger of degradation of the pclyester fibre,

Infra red radiation of 3 to 3.5 u is practically completely
absorbed by the polyester fibre. Selective emitters which
emit radiation with a pronounced maximum in this region have
now been developed. IHth such selective infra red emitters,
heat setting can be effectively carried out al fabric
temperatures between 80° and 120°C,

Heat setting by thexmal shock process has been developed in
U.S.As for setting the dyed fabrics and thu; to avoid
difficulties of dyeing these fabrics after heat setting.

This process uses infra red burncrs with temperatures of

640° to 76C°C for one second (fatric temperature 200° to 215%)
and offers two important advantages, viz. pegligible
sublimation of dyes and high working speeds. However,

euergy consumption is high and it is difficult to get
reproducible rosﬁlts. The process appears.té be suitable

only if large yardages of standard fabric qualities are to

be set. Heat setting can be carried out at different stages




o’ araccessing, as shown in Table beolow

(U

A. LCor Slate Bs Intermediate C. After-Setting

e S~

{eat-Seiiing
Deciring

. Scouring
l'ercemicing
Blecaching
Dyeing

7. Drving

Srushing &
Cropping

Singeing &
Washing

Drying

Heat-tregt
(Anti-pilling)

l. Decizing

2., Scouring
liercerising
Crying
Heategsetting
Bleaching
Dyeing
Drying

Brushing &
Cropping

S$ingeing &
Washing

Drying

l.
2,
3.
4.
5.
6.
7.

8.

9.

Desizing
Scouring
ilercerising
Bleaching
Dyeing
Drying

Brushing &
Cropping

Singeing &
Washing

Drying
Heat-setting

Heat=treat
(antiepilling)

Heat-treat
(anti-pilling)

Scouring
Drying

Finishing
(Comprossive
Shrinkage etc.)

Scouring

Drying

Finishing
(Compressive
shrinkage etc.)

Scouring

Drying
Finishing
(Compressive

shrinkage
Gth)o

The relative advantages of these three gsequences are shovn
ia Table 1V,

Heat getting is normally carried out on the pin stenter

setting machine which is similar to the conventionzl pin

stenter, but can operate at temperatures of 260°C. After
leaving the stenter, the fabric is shockecooled with cold air
or by passing over water cooled drums at the delivery end.
Heat-cetting in a stenter has the advantage that the fabric
is maintained under complete dimensional control during drying

and setting, A uniform width for fabrics is thus ensured,
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An automatic fabric overfeasd mechanism ensures controlled
shriniaor in the warp dircction, Fluctuations of
temperature within the stenter must not exceed + 1°c,
Suprly of :ir at even speed over the entire widtn oi the
fabric is sssured Dy special arrangemenis oi air ducts,
nozzles and air discharge and by careful insulatina of
the stenter. Stenters used oaly for settina have only

a light pin chain whereas those used for both drying

and setting have a combined pin and clip chain, The
heavy chains of such a stentexy absorb and conduct too
much heat with the result that the fabric in contact with
the chains will not be heated as ruch as the rest, There
may also be a temperature gradient from the centre of the
piece to the selvedges leading to the selvedge dyeing
light, The fabric may also become wavy in subsequent
operations. It is custorary to provide chain heaters so

that the chein temperatures equal air temperatures inside
the stenter,

Resin cuéing ovens can also be ugsed for heat setting,
Since there is no special means of width contxol, the

set width of the fabric will depend upon the cloth cone
struction, framed width and setting temperature. Accurate
determination of temperature within the oven is usually
difficult and a difference of 10° to 20°C between the
temperature indicated by the thermometer and the actual

temperature witnin the oven is not uncomron. Setting can




also be carriod out cn hotemctcl cvlindars oxr by a
combination ol eylinders and hot Gire The mailn dis-
advantages o7 tnese setiing waschines is the absence

01 a c¢logse contral of weft dimonsicas,

The degree of setiing effect obteined can e daterained

and controlled by tihe following tests:

(a) Shrinkace test (Du Pont Boiling hMethod): A

square iz drawn onto the set material and measured., The
material is boiled in soft .water in the washing wheel
for 30 mins,, centrifuged und air dried without iroaing.
The dimensions of the squere are measured and the

shrinkage detemined,

(b) Determination of the creasing angle before and aiter

setting,
(c) Assessment of hLiandle before and aftor setting,

ANTI1-PILLING TREATIENTS:

Pills are small balls produced by the entanglement of
protruding: fibres which devalop on the surface of a
fab:;ic during;weax- and washing. In case of garments
made out of strong fibres such as polyester, such pills
are tonaciously anchored to the fabric surface and do not
wear off easily, Pills do not affect durability bu't do

spoil the appearance of a garment and are therefore

undesirable.
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The tendency for piliing decreases with increase in
fibre denicr. Fiores with round cross sections tend

to pill the mosi whorcas those with dumb=-bell or
serrated cross~sections have much less tendency for
pilling., Finer varn count as well as plying of yarns
(normaily dounling) help to reduce pilling considerailye.
fdequate twist levels in the yarn are clso very
important in controllin¢ pillino. Twist multipliers in
the range of 4 to 4,5 for single yarns are found to be
satisfactory, 'lth plied yarns it is desirable to lizep
the single yarn twist at a noxmal level but increase

the ply tvist. Regularity of yarn is extremely
important in contxolling piliing, thick and thin places
being particulariy susceptible to this kind of defect.
$imilarly yarn hairiness will also encourage pilling and
has to be minlmised, Loose and open knitted fabric
structures are more prone to pilling than firm woven
structures, Plain weaves are more pill resistant than
twvills or other types of weaves with floats. High cover
factor is also important in reducing pilling.

Having taken maximum advantage of Yam and fabric con-
struction to minimise susceptibility to pilling, control
of this defect is ultimately achieved through appropriate
finishing treatnents. Singeing i3 one of the most
effective methods, The fabric is first given a brushing
treatment on a cylindrical rotaxry wire brush which moveﬂs

in the oppositek direction to the fabric at speeds about

60 times faster than the fabric, The wire brush lifts
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the individucl fibres freon the surface of tie favric
aad thess filres axe thea sheuwred in 2 conventional
shearing nachine, This is then followed by singeing.
If dyeiny follows singeing, the tiny melted balls of
the singed fibres on the suxface of tihe fauric dye
deeper than the rest of the fapbric and produce
unassirable speckled appeazance., Also any heat diffe-
rences in singeing across the width of the fabric can
show up &5 shading in subgequent dayeing., Wwherever
possivle, therefore, singeing should be done after

dyeing. However, if thermosol method of dyeing is

adopted, singeing can procede dyeing.

It is preferable that in singeing the fabric travels
past atleast two singeing flames at speeds of 100 to
120 metres per minute. If requi%ed, brushing, cropping
and singeing can be repeated several times, After
singeing it is essantial to wash the fabric intensively
in open width with a detergent at 40° to 50°C to remove

the smell and cust of burnt fibres from the fabric.

Another method to reduce pilling is heat setting, In
fabrics such as twills made from single yarns, and those
containing long floats, there is some chance of fibres
coming out of the fabric surface even after brushingf
cropping and singeing. In such caces, a heat treatment
more severe than used for setting effectively reduces
the pilling tendency of the farric. Treatment at 160°C

for 5 minutes in baking ovens o at 180°% for 2 minutes




in a hot air steater coumpletely eliminates pilling.

Such a treatment is most conveniently carriced out

a“toer siageing but Lefore washing.

Chenical means nave also Deen recomnended for control-
ling pilling. For example, the PEG process of Du
Pont (Modern Textile Magazine, 1957, 38, No.9, pp.82)
involves padding of the desized and scoured out undyed
fabrics with polyethylene glycol followed oy drying
and then curing at 220%C on a contact heat setting
machine, It is claimed thit on many fabric styles
this treatment eliminates the need for singeing.
However, the riajor drawback of the process seems to be
that it enhances the sensitivity of the polyester
fibres to differential dyeability on heat setting, The
process is therefore best restrigted to white labrics

or to those blend fabrics where only the cotton component

is dyed,

TESTIiG FOR PILLING TBNDECY OF

COTTON-POLYEST 3R BLEND FABRICS:

The tester consists of a rotating box (insicde measure-
ments 205 x 205 x 205 mm) lined with layers of cork 3
mm thick whose surface is constantly renewlng as it
wears. The wooden box is mounted on a rotatable stand
rotating at a speed 'of 60 + 1 r.p.m. Four test sanples
5% x 5% gre cut and sewn into sleeves which will just
fit soft rubber tubes 6% long 14 o.d. and 1/8" wall
thicliness. The sleeves are turned inside out so that

the seams are on the inside and the samples are secured
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at the ands of the tubes with cellophane tape. Four
pieces of rubber tubes with cloth *to ve tested and
four tubes without cloth are rotated in the wooden
box for 5 hours (in somne cases time is 10 hours).
After tumbling, the samples are removed and tihe extent
of pilling is assessed visually by comparison with
arbitrary standards on a 3-point scale., ‘here the
pill ratings are to be used in plotting curves, it is
convenient to assign a numerical value by counting the

pllls per unit area.

BLEACHING:

In polyester-cotton blend fabrics, normally only the
cotton component requires to be bleached., If the

goods are to be marketed white, the polyester component
also requires bieaching. Bleaching of the polyester
also becomes necessary if sighting colours are used

or if the polyester has turned yellow during hest
sotting. Of the three bleaching agents, sodium chlorite,
hydrogen peroxide and sodium hypochlorite, the first
gives the most satisfactory results., However, it
involves problems of corrosion and of toxic fumes of
chlorine dioxide. Addition of 1 to 2 g/1 of sodium
nitrate (and similar proprietary auxiliaries) to the
chlorite bleaching bath minimises corrosion and reduces
the objectionable smell of chlorine dioxide. A sidéla
stage combined scouring and bleaching process such as

Du Ponts solomatic ﬁrocess can also be used successfully,

The desized fabric is mildly scoured, then saturateﬂ in
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an alkaline peroxide solution and 3ubse9uently s cored
hot in %the s..cole stage J-box vhere bleacning talles
place, The tenweratiure in the J-bhox can e jrom 759 to

100°¢,
A typical procass segueacs is aiven Dbelow:

1. The fabric is singed and then wetted out with 2.5 g9/1
of surfactant and 1.7 g/l of trigodium phosphate at

6s°c.

2. It is then washed at 70 a~d saturated at 3:°C in
a bath containing 31 ml/l of 32% hydrogen peroxide,
12 g/1 sodium silicate (42°Be), 4 ¢/1 caustic soda
£lake and 2 ¢/1 borax decahyd-ate.

3, The fabric is then heated at 959C and stored in
the J=box for 75 minutes after which it is washed
at 65°C :nd dried, If the fabxic contains dyed

threads, it is bleached at g0% instead of 95°C.

With hypochloxite only moderate bleaching effcct can be
obtained.

Application of Optical Brightening Agents (OBA)s
Since the optical brightening agents used for cotton

" have no affinity for polyester, two entirely different
agents are required = one for polyester and the othey
for cotton., Very few OBAs ior polyester are available
today. These can ve applied either by the exheaustion

method or the pad bake method, With some OLAs such as

_Uvitex E3! conc. application can also be carricd out in
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the presence of a carrier at 50° to 90%.,

The O3As used for polyester yet deposited wechanically
on the cotton fibres and will therefore dull the
brightening effect of the OUBAs used for cottcn., Hence
the fabric has to be given an intermediate clearing
treatment with hydrogulfite to xemove the OEA for
polyester from cotton. The cotton component is

treated'with suituble OBA3 in the usual manner,

OBAs for both polyester and cottion can also be

directly applied in the resin finishing bath. The

heat treatmeat folloviing resin impregnation develops

the brightening effects on both cotton and polyester,

This process is economical but the brightening effect
obtained is not very intense. : .

FINISHES FOR DLMENSIONAL STABILITY:

Although heat setting imparts dimonsioncl stablility

to the polyester component it does not completely
compengate for the shrinkage of the cotl.on component

in washing. The heat set fabric cen have as much as

4% rvesidual shrinkage. Therefore, the classical

methods for controlling dimensional stability of cotion
such as mercerising, compressive shrinkage snd resin
treatment are employed on polyester-cotion blend fabrics.
Resin finighing is not absolutely necessary ror p@i&egter-
cotton blend fabrics which already hevegood wash-ande
wear propertioé, but is employed to further enhance these
properties. The formulations used are similar to those

L
o
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employed for cc.ton but with lover resin concentra-

tions,

PERVAIIENT PRES: (PP) FILNISHES:

The polyestrr~c >tton blend fabrics are ideally suited
for producing i'® garments. The most widely used
processes for .-” Tinishing are the deferred cure, fibre
modification anl post (or pressure) cure methods, In
the deferred cure processes, the fabric impregnated

¥ith an approp:iate cross linking agent, catalyst and

other finishing agents is dried but not cured. Excessive

eross linking .3 avoided at the drying stage. The
soscalled sens.tised fabric is made up into garments
which after th?» desired setting of shape, creases,
pleats, etc, are cured in a baking oven; In the fibre
modificotion process, a reactant of the nonevolatile
sulphone type (XCH,CH,SO0.CH.CH X, vitere X is NaO;80~,
Na8,88—,CHLOT—C,, H i,~—etc.) is applied to the fabric.
After drying tre fabric is treated with aqueous sodium
hydroxide and tatched, Subsecuently, fabric is washed
and then padded with 1 to 2% of potasium bicarbonate
(on the weight of the fabric) together with lubricants
and other finishing agents and dried. Garments are |
made from such a fabric and after shaping creases are
get in by curirg for 3 to 15 minutes az 165° to 120°C.
In the post-cure process, the fabric is given the
conventional vesheandewear finish including the full

cure., The garncnts made from such a fabric are pressed

and cured siri taneously using special presses which
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vory Ligh tenperacures and precsiures.

+ 3TATIC FLIIISH:
r fibres in dry condition are elcecirical insula-
;. The feurics Lherefore becone elzcirically charged
thoy come into frictional contact with insulated

v '?\“‘ o~

naris or machiines or when they run acainst 2ach other.
The static electricity so generated can seriously
interfere with taxtile processing. Also, due to this
»lectrostatic charge, the fabric readily attracts soil
and also causes discomfort to the weaver by ~linging
too tightly to the body, ‘'ilth polyester-cotton ilend
fabrics, the cdiscomfort is considerably minimised
because of the hydrophillic nature of colton. Antie-
static after=trsatments ave therefore not essential in
such vlends bui are sometimes reauired to minimise the
difliculties in processing of these febrics particularly
sien the faopric coues out of the machine in a very dry

ondition in processes such as heat setiing and thermo-

vation.

e most common mathod for miniiising accumulation of
olectro-static charges is to apply a chemical anti-
static finish which increases the electrical conductivity
of the textile materlal and thus helps to dicssipate the
charge ftrom the localised points of charge formation on
' ‘he whole surface of the fabric., Many modern B

antisztatic agents are quaternary ammoniunm compounds

sontaining a pentavalent nitrogen atom to winich one
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ionizarle arous such as haloncn or sulphate is attached,
A typiczl eaxannle of such an cgent is:
. s Y |
T (CHQCHQU/()H
Cy7 H3sCOd - (CiHp)g - " —~== Cli3

Cl N e

Condensation products of ethylene oxide with eitner
organic alcohols and carboxylic acids or with aliphatie
and aromatic sulphamides arze also founc to be effective
antistatic agents. The molecular complaxity o the
anti-gtatic agent iniluences its behaviour on a fibre E
during storage, The more corplex the molecule, the
less loss of anti-static effect during storage, If the
anti-gtatic effect is required to be durable to washing,
the treatmon: is applied at the finishing stage so that
there is no acvorse eof foct due to the anti-s*atic agent
on fabric dyeing. The deposition of cross=linked poly=
eloctrolytes ¢n the surface of the fibre is a widely
used method for producing anti-static offects that are
durable to washing, Commercial antistatic finishes such
as Aston LT and Aston 108 are based on water soluble
polyanine resin cross linked with dihalides.
MEASURE:/B.T OF THE SFPECTIVEIZSS

OF ANTISTATIC AGENT:

The effectivencss of the agent can be assessed (1)

by deternininc¢ how the electrical resistance of a

textile material is lowered Ly the application of the

agent, (ii) Ly finding how the treated material accumulates




yhic o chasae Lo a rusbing ool and (ii1) ny

L=l Uost,

cor detewniinino the electrical rosistivity
colvaes nolding eichi strands of treated yarn
two tomainal clamps (of an ultrolimeter of the

[ J
™

2w instrument company) placed *two incher apart and

neasur.ng the electrical resistance in ohms., The

istivity (onms/en) is given hy the formula:

Volune Resistance x weight oi‘fibre batween claips

re5.8- =

tivity  Density of iibre x (distance between clamps)

For a satisfactory antistatic *treatment the volume

istivity should not exceed 5 x 109 ohm/cm,

rubbing‘test consists in rubbing the treated textile
rial ten times with a woollen cloth. The charged
~ is imnediately placed in a metzl cup (insulated
rent loss of charge) connected with a suitable
er. The voltage reading then indicates the
f electrostatic which is present on the textile
'« The Indicated voltage should be below 300

vclis tor an efficient antistatic agent.

A dirt pick-up test is often employed for a quick
assessment of the effectiveness of an antistatic agent.
n tnis case, the treated fabric is rubbed ten tfmeg
woollen cloth and held in position Jor ten
secoids one inch above an open container of synthetic

soil. e amount of the dirt attracted is estimated




visually and tha grades ave given as follows:

None =~ Excellent protaction

Slight - Good protecticn
Medium - Falr protection
Haavy = Little or no protection

C.H.C. PROCESS:

This process, developed by Du Pont, improves the
liveliness, drape and hangle of ioth 1005 polyester
filament fabrics as well s polyester=cotton blend
fabrics. The fabric, aiter gcouring as usuval, is
calencered at 10O to 20 tons pressuxe at 95° to 175%
at a speed of 15 to 20 yard per minute with one

pase on each side, Calen§aring flattens the yarn

and consequently increases the cover of the fabric,

1t slso reduces fabric thicuness raking it light and
airy., Heat setting is then carried eut'unde: stancdard
conditions already described earlier., This is
followed by treatnient with a 3.5 caustic soca solution
as followss The Zebric is entered into alkaline
golution at room temperature. The temperature is then
raised to lOO°C and treatment cocntinued for 30 minutes.
The bath is then cooled to 70°C for 20 minutes and then
dropped. The fabric is washed in cold water for S
minutes, rinsed in a bath containing 2 g/1 glacial

_acetic acid and finally washed and dried.
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LOTRODUCT IO s

The textile manufzciumer of *cday has a large voviety of
fibres to choose frou for satisfyine spocific enc.uce
requirements, Natura) fibres such as cotton and wool
whicn vere knovm to r.an for several centurics were
supplemanted hy rayvons in the beginning of the twentieth
century., Rayons ars cellulosic in natuze and are either
natuiral cellulose in a regenecrated form such'as viscose
anc cupremmonium rayor., or chemical derivatives of
natural cellulose such as cellulose acetate. In the last
thirty yeaxs, several purely man-made fibres produced by
synthesis of suitahble polymeric -ompounds became available
to the text’le manufacturer. Of these, polyamides,
polyestors, polyscrylics = J polyolefing have assumed
maximum incdustrial Lwnporiance,

Bach fibre type has cistinctive properties vhich confer
on it both advantages «nd disadvantages in terms of
particuler end-uses. Tor example, coiton has satisfactory
strength, easy dycsviiity and high moisture regain which
endows wearing comiont to cotten apparel, At the same
time, it has poor el-stic recovery, lov to moderate
abrasion resistarice and a tendency to swell in water,
Because of these fibme properties, cotton fabrics crease

easily, have moderate wear-life and shrink during washing




DYELdy G POLYI5TIR COTYO.M SLEM FALRICS:

The dyeing of polyester=cotion bhleads wihethes cairried
out as ouae=bath or two-baih process proceeds as two
distinct dveing processes or the tww fibres. Dyeing
involves cilfusion of the dye into the fiire and
adsorption of the dye molecules on the fibrae ot specie

fic sites. The compact physical structure of the
polyaster fibre results in extremeiy slow diffusion
of the dye molecules into the fibre., Two methods are
used on an indws trial scale to increase the rate of

dye diffusion within the fibre, These are (a) use

of swelling agents and (b) use of high dyeing

temperatures,

Certain chemicals such as diphenyl, oephenyl phenol
and its derivatives, pephenyl phenol, chloxinated
benzene (mainly dichlorobenzene), methyl salicylate,
benzoic or salicylic acid increase the rate of dyeing
of polyester fivress These dyeing assistants, termed
+carriers, include both water soluble and insoluble
compounds. Thouéh the mechanism of action of carriers
is not yet fuily understood, the following mechinisms
may operate during dyeing:

l, The carrior may form 8 complex with the dyesiuff, '
significantly increase the soluuility of the dye *
in the aqueous phase and hence increase the rate

of diffusion of the dye into the fiure.
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2. Water soluble carriers aay‘diffuse more rapidly
than the dye into the fikre, become attached to
ithe fibre substance by van der “aalts forces, and
then attract water into the fibze because of its
hydrophillic groupings. The water swells the

fibre and facilitates entry of the dye.

3e Hydrophooic carriers such as diphenyl or chloroe-
benzene cannot operate according to the avove
mechanism., They may, however, act as molecular
lubricants anc destroy existing Lnte:molecuia:~
forces in the filre, and thus facilitate diffusion
of the dyestuff molecule into the fibre. '

4. The carrier may have hich affinity for both dye
and fibre. Since it diffuses more quickly than
the dye into the fibre and gets adsorbed on the
fibre sites, it will offer new sites for the

adsorption of dye molecules,

It is generally accepted that carriers assist dyeing by
loosening the molecular structure oi the fibre. Thus,
their sction is essentially similar to that of incresse
in temperature, the use of a carrier being approximately
equivalent to a 10° to 20°C xise in temperature. It is
possible that the action of a particular carrier may

involve soveral of the mechanisms outlined above.

Carriers should be cheap, efficient, easily removable

by washina, non-toxic, should not affect the gshade or




decrease the fastness o7 dves, should not volatilige
from the dye bath and should be sparingly water-
soluble put essy to emulsify or disperse. As a rule,
the effectivaness of a carrior decreases as its
solubility in waler increases. Insoluble or sparingly
soluble carriers must be finely dispersed or
emulsified in order to avoid specky dyeings., Anionic
dicpersions are generally used though nonionic

compounds can also be used,

Care mugt be taken to see that no "creaming up" of the
carrier occuzs during'dyeing, when the dye bath or the
dyed fabxic is cooled, In‘sueh an event, re-emulgifie.
cation is difficult and specky dyeings may result,

Some carriers tend to volatilise and condense on the ..
coolexr portions o. the dyeing machines, creating the
risk of dropping on the goods and causing specks,

Open steam pipes ta.bdew steam into the space above

the rollers should be provided to eliminate this danger.
Residues of carriers after dyeing may impair fastness to
1ight and washing, cause irritation to the skin and
inpart an unpleasant smell to the fabric, Residual
carriers must be therefore removed Ly thorough washing
after dyeing. Residuer, of easily sublimable carriers
can be largely removed by a dry heat treatment at about
150° to 180% followed by treatment in alkali.

Use of carriers incroases the cost of dyeing and lengthens

the dyeing process, Also carriers are apt to cause spots

L
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and give unlevel dyeina inciuling sikirting, falilno ans
side to cenire shading, Conplete rzpoval of carzicr is
difficult and the residual carrier may aiiect liohl
{astness of the dyeino, Some cazmriers are toxic,
inconveanlent to handla and bave an unpleasant odour.
Inspite of these dlsadvantaces, cerrier dveing is stiil
widely practisec Leccauso it dnes axt involve najer
modifications ox adaitions to cxiegeing machinsry in a

prncess house.

USE OF HIGH DYBING TRUPER:TURES:
Increasa of dyeinuy temperatures ncl only increasec whe
energy (and thozefere rate ol diffusion) of the dye
molecules but also increases the mobility of the
polyester molecul? chains in the amorphous region of
the fibre makina ihe latter nore accessible to ihe dyse.
Dyeing temperaiures of 113°-120% are achieved by ueing
high pressure dveing equipnent. Prossure dyeing i
widely used for dyeing yarn., For place dyeing undar
pressure, prossure dyeing jigs and rachines such as
Barotor und HT Beai Dyeing machines axe availicle., Plece
goods can also be dyed by an alternstive high temperature
dyeing technisue viz, the tnermosol process. In this

| process, the fahric ig pedded “hrough a dispersion of the

dye, dried and tihen heated for adoul a minute at

approximately 200°C._ At this tempe-agture, many disperse

dyes are multen whereas the fibre is in a plastic state.
Thermogol dyeino is therefore esseniially a solution of

the liquid dye in the fibre, alsc¢ prasent as a viscous




liquid. Solubility of the dye in the fibre strongly
depends on temperature., Hence the dye will teand to
crystallise out of the solution when the fabric is
cooled to room temperature, However, the dye cannot
come out of the fibre since the dye molecules are

almost completely unable to move through the fibre at

room tomperature.

HIGH TELPSRATURE DYEING FROM AQUBOUS
BATHS IN CLOED SYSTE.S:

| The dye bath is prepared by adding the well dispersed
dyestuffs together with a suitable dispersion agent and
a buffer (acetic acid, ammonium sulfite, sodium acetate-scetic
acid, ammonium sulfite-formic acid) to adjust pH to
5 - 5.5, The goods are entered at 60” to 80°C and dyeing
carried out at this temperature for 30 {o 60 minutes. The
goods are then ringed and after-treatment.

High temperature pressure jigs are used mainly for
heavier fabrics of 100% man-made fibre or their blends
with cotton. Like normal jigs, MT jigs also exert
pronounced lengthwise tension which can csuse distortion
of the fabric. Creases formed in these fabrics at tempexe-
tures higher than 100°C can be fixed pexménently. HI
jigs must therefore have rollers which can be seen from
outside, suitable expanders and controllable tension,
The §ig is closed only after the pieces have been run’s
fow times free of creases, It is mceiu:y that the
fabric is heat set before dyeing in the jig. HI jigs
are suitable for large or small jobs, pemit a wide:
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variation in the liquor-ratio, are especially suitable
for medium welight fabrics, occupy comparatively less
£loor space and are easy %o operate. Howiever, they
involve the rick of formation and fixation oi creases

in the fabric, are expensive, can operate only batch-wige

and give slow rates of production.

The HT Bear. dyeing machine is similar to a horizontal
kier and can acc.mmodate either a single large diameter
beam (batch size about 3500 yards) or 3 to 6 small
diamete: beams (ba%ch size per beam about 300 yards).
While the machine has arrangements for reversible

flow of dye liquor, most of the fabrics can be dyed
satisfactorily with inside-out flow only. For tightly
woven fabrics, however, reversing the flow may be

Nnecessary.

In HT beem dyeing, fabrics with high potential shrinkage
must be first boiled off or set to give a beam of
constant tenacity throughout the dyeing and a iinal fabric
of good dimensional stabllity. For satisfactory results,
a cotton leader must be tightly wrapped round the beam
before batching the fabric to be dyeds The fabrié

should be batched wet or damp to reduce the possibility
of air getting entrapped in the batch during the dyeing.
Creases and folds in the fabric should be avoided during
batching, The fabric batch shoulc overlap the perfora-

tions on each end by about 1-4 to 2%,

The dye bath is set at 40°C with 1000 parts of water,
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0.75 paxt of dispersing aqgert and 0,5 part of non-ionic
wetting agent and the dyestu’f Jispersed accerding *o
manufacturers instructions and added through a sieve,
Dyeing is started with the liquor flow inside out.

The systen is then closed to the atmosphere and the
temperature raised to 130°C in 30 minutes. Wﬁile the
tempeiature is raised, the system mugt be maintained undes
static pressure to prevea: cavitation in the pump and any
‘air entrapped in the dyeing chamber must be vented out.
Dyeing is continued at 130°%C for 40 minutes after any
shading additions that may be necessary are made, At
least 1% minutes of dyeing are allowed after each such
addition., When the .dyun«g is complete, the batch is
dropped without prior cooling provided the exhaust pips
from the dye vessel snd the drains are suitably constmues
ted. Dropping the bath hon cwls.ng gives cleaner ém
with a good rxubbing fastness since it avolds the formstion

of dye erystalé oﬁ the fabric surface,

HT Dyeing considerably shortens dyeing time and gives
high exhaustion resulting in saving of dyestuffs and
chemicals. HT dyeings are more level and have better
fastness to washing, crocking and sublimation as
with carrier dyeing.

THEARMOSOL PROCESS: )
The Du Pont Thermosol Proceoss was dcvolopéd in 1949 but
has bccp widely used only in recent years. Being a

continuous process large yardage in a given shade is
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necessary for economical dveilnn, Dveing Ly this process
is relatively simgle and consis.s af 3 paddi.c of che
. - ’ . 1 Lol 1 v
fabric with (a) c¢purmoprinte wye iy, (1) dev ~c Lh2 paddad

4.1-

fabric, {e) Fixation of ih

@M

gye wiurf o uitibin fhe Taanic
by means of h2at and () afvereirestoent inglidiag dyeing anu
cevelopmant of <he oihar couponent fibres in o Llend

fapbrice DBesifies ai¢h zates of prosuctiocn, che therunsol
process gives cxcellent dve utilisation, dons nor reguire

previous heutesetting and perinits simultanecous ¢yeiay and

heat setting even of heaavy vielont gooGs,

The polyester cotton blend fabrics nust be efiicientiy
propared ior successful dyeing by this process. High

absorbency of the cotton conponent nust e obtained.

The standard thermosol equipment consists of a padderv,

.a predryer, crying cans or hot flue, 2 thermossl oven and

a chemical ped unit, 8 cteamex, an open soap3x contaiining
10 wash boxes and drying cans. With such &n scuipnent &
full renge of shades can he dyed on the blend rakric with
s wide range of dye stuff types, In the absence of a pad
steanm range it is possible to dye the polyest2t on a pad
dry thermosol range and then dye the cotton on the jig
with vat dyes. The thermosol range can alse be zplit into
two units, one for padding and drying and the other ior
curing., This would parmit proccessing of emaller lots
which after padding and drying could be stitched together
and heat treated iﬁ one lono run, The exact aznner in

which the mill utilises the tiicrnosol process will dcpend
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on the available equipment, the investment on additional

machinery that they can make and the sizes of the dyeing

lots in a shade.

While a wide variety of padders can be used, it 1is
desirable to arrange for‘a long immersion path of the
fabric during padding, The dye liquor is preferably
kept cold. The number of nips should be atleast 2 but

preferably 3. The combination of rubber rollers is

preferred to that of rubber-and-steel rollers, the

hardness of rubber rollers being 70° to 80° shore. The
pad is adjusted to give a pick of about 60%, even
squeezing being essential. To avoid cross shading, it

is necoiu:y to crowmn or taper one of the rollers from
0.01* to 0,03% depending on the Toller diameter.

Predrying immediately following padding is a critical step
to ensure gaod, even 670139.. Dye migration during dyeing
will give rise to listing, two-sidedness and generally a
poor appearance of the dyed fabric. The drying process

is therefore divided into predrying and final drying, The
predrier which can be based on IR radiation, heating,
convection heating or a combination of the two is placed
imnediately after, usually vertically above, the nip of

the padding mangle. The pre-drier should remove about 50%
of the moisture left in the fabric after padding. Prto‘
driers while not absolutely essential for polyester cotton
blend fabrics, do give a better margin of safety in working.
In the absence'éf a predrier; addition of thickners such as

sodium alginate'or Cl.C and avoidance of a wetting agent in
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tihe pad batih i1l also help in coatrolling micTition.

For final dryinas, a hot ilue healed cans or ih2 air

lay type oi drier can be used, Care nas to ve taken

that at this stage, the terperatuzre on the matorial

does not excoad 125° to 130% to avoid promature thermosol
developrent, TFor the actual thermo fixation, @ stenter
or roller type of oven can be used, The latter has a
higher rate o7 output but has disadvantages of requirihg
a long thread up and the aksence of any control over
fabric width, There is also some xisk of ¢rease iorma=
tion. Thesc disadvantages can be overcome by appropriate
care and the normal resin finighine  curing ovens
available in many mills caen be uscd for thermo fixation,

Recently, IR ovens have also been introduced, i

Dyes used for dyeing of Polyester cotton blend fabrict | 4
are generally a combination of disperse dyes with any

one of the common class of dye stuffs used for dyeing

cotton, for example, vat, reactive, soluble vat, ete,.

The dyeing procedure will consist of two operations, the
first in whicﬁ the disperse dye is dyed on the polyester
by Thermosol or other suitable process and the second in
which the cotton component is dyed by appropriate
conventional methods used for cotton., Some of the vat
dyes stain polyester and cen be permanently fixed on

this fibre under Thermosol conditions. For light

shades it may also be adequate to dye only one of the

component fibres with an appropriate class of dyes. Such

procedure is adopted particularly for soluble vat dyaes
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yayond acceptable limits. Wool has good strength, elastic
recovery and abrasion resistance but has the draw-backs of
felting and shrinkage especially in the mildly alkaline
soap solutions used for domestic washina. Man~made Zlbres
such as llylon and polyester have, besides good strenath
and high elastic recovery, very high abrasion resistance
as a result of which fabrics made from these fibres are
crush-proof and very durable to weare On the other hand,
these fibres have low moisture regain vhich leads to
discomfort during wear and to problems of dyeability,
Table I summarises important properties of the various

fibres which are commonly used in blends with cotton,

Recognising the definite advantages and limitations of
individual fibres, textile ﬁanufacturers and scientisis
soon realised that multi-fibre textiles affoxrd the maximum
scope for obtaining the best advantages of the positive
characteristics of fibres and for producina fabrics with
an optimun combination of desirsble properties., The
concept of fibre blends thus came into existence and has
been gaining increasing importance in the textile industzy
ever since, For example, a fabric made from cotton alone
wou}d have the disadvantages of easy wrinkling, shrinkage
and moderate durability, Likevise, a fabric made from
polyester fibre alone would have the disadvantage of
discomfort during wear, including developrent of static
charges due to the low moisture regain of the polyester

fibres. On the other hand, if one made a fabric from a

blend of cotton and polyester, one would achieve the uvptimum
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dyes (which are dyed on cotton) and for disperse dyes

which will dye polyester. In either case the second
component fibre is left undyed. For the disperse-
reactive systems, dyeing can be done by a single
thermosol process or by a combination of thermosol and

pad steam process. For the single step process,

reactive dyes which require only sodium bicarbonate for
fixation are preferred since some disperse dyes are
sensitive to stronger alkali such as sodium carbonate,

In addition to the alkali, the pad liquor consists of
urea and an antimigrant, preferably sodium alginate.

The single step process, though simple in application

and efficient in colour vield, is limited to pale shades
and has the dlnﬁvmtcgﬂ of Hmitcﬁ baﬁh t%lbllitﬁ m
chlorine fastness and nmi.tod @haiee ef di.smun dyes,

Disperse dyes selected for thermosol dyeing must heve

good fastness to sublimation, Disperse dyes are now

~ availsble in the form of pastes with excellent dispersion
mpntin. These pastes give non-specky dyeings, are

free from dusting, permit preparation of concentrated
:mﬁ baths snd have & finer dye particle size.as wzﬁ e
to the powder brand dyes. In the dyeing of cﬁ%ﬂimﬁ?
blend fabrics, it is important to control migration of thc
dye when the padded cloth 1s dried, Besides pre=drying
with infra red heat, migration can also be controlled by
addition of suitable thickners and anti-migrstion agents

to the pad bath, Sodium alginate, CMC and sodium polyacry«

late are common agents, These thickners' control migration

and eliminate the halo effect around neps and slubs,
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Some teshnical nyooiems in dyeing of polyester-cotton
Llends v the ti~voozol process are s pecking, creasing,
widrh eontrol, crosseshading and migration, shade

. Th> cclour specking problem has heen
vipenally elininatlad by the use of pastes of disperse and
yaw Ovev. Lixewise, the problem of creasing has been
ciiminated by iiproved oven designs, Wwidth control can

Vs seRiovend savisTactorily if the cloth is framed 1 to

o

1

lei over The firizhed width required after passage
vhrough the thronoszol oven, Cross shading is effectively
controlled by use of padders with sufficient crowm or
taper or by use of a swinming roller ped. Migration of
disperse dyes and of formation of halos round neps and -
siubs 15 zcorrected by maintaning adegquate concentration
of the thickner (anti-migrant) and by careful control of
fabric drying, Insufficient IR predrying or very high
temperaturas on the first phase drying cens lead to
migratien. For successful matching of shades, the cotton
component from the dyed blend is ertracted with a 70%
solution of sulphuric acic after the shade on the
polyester is checked before making sdjustments in the
dye concentration, Careful control of “emperature in the
thermosol) unit is nccessary to ninim“ M‘pblmt of shade
control aspecially in cross dyeling,

PRITING
In general the different dye systems used for dyeing can

also be used £for printinc. Important dye combinati‘ons




TABLE VI
Properties of printings obtained viih CLlifizant
dyes
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Pignonts  UisPerse/ Disperse/ liodificq

ats Fibre- Vats z
N . Reactives '
Cost Low Moderate loderate High
Suitabls for .
shadost ;
Light Yoo Yos Yes Yes
Medium Linited Yos Yes  Linited
Heavy No Yes  Yos Noe
Bright Yes Linited Yes Yes
Crocking Falr ‘Good Very Good Good
Effect on Handle Yes No ﬁa' e
Base of appli- Very a ~
cation Good Good
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and printing sequences commonly used are outlined in

Table V.

For trouble-free printing the fabric has to be carefully
prepared following thé usual routine of desize-scour-
mercerise-heat set-singe~bleach-dry, Desizing must be
complete and uniform and must effectivcly remove
lubricants. Solvent scouring may be necessary to

remove grease stains, The fabric is preferably free
from rewatting agents, The blend fabric must be
mercerised prior to printing, Heat setting at about
195% is absolutely essential to avoid the distortion of
the fabric during printing which would make precise
pattern fitting extrerely difficult,

It is not poﬁi.blc, due to limitation of epace, to go inte
detalils of the printing methods and formulations used
vith the different systems given in Teble V « However,
s comparison of the 'prepgrtiet of printings obtained

with different dyes is sumnarised in Table VI.
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PAOCZSSI:!G OF COTTO:! VISCOsZ 3LED FAIRICS

- > - -

Viscose staple is often blended with cotton for reasons

of econony or quality, Norvrally, the proportion of viscose
staple in such blends rances fror: 15 to 38%., Both being
cellulosic fibres with cssentially einilar characteristics,
blending of viscose with coiton docs not pose any serious
difficulties, The processing methouds necessary for the

blends are more or legs the same as those used for cotton.

It has been observed that varns spun “rom cotton-viscose
blends have slightly lover (about 10¢) breaking stsencth
but better uniformitiy compared to corresponding cotton
yarns., Parformance in spinning with blends is usually
supa;:iar vith less ends down, S$izing and veavihg elso do
not present sny difficulties or departures from normal

practice, *

In the chemical prce:;sing of the blend fabrics, due
attention neads to bc paid to the following promerties in
vhich viscose differs significantly from cotton:

l. The wet strength or viscose is lower than its dry
strength vhich is contrary to that observed with
cotton.

2. Viscose is considerably more extonsible in 4ts wet

state than in the dry state.

3. Alkali has a powerful swelling action on viscose and




R N S S e i

e e ——

33

under cdraslic conditions can diesolve or gell viccoso,

4, The hich swelling o viscose in Yelor end dts hich wet

extensibility lead to noor dimensiongl stability,

Undex the noral scourine canditions uged tor cotten, no
slgnificent decradation of the viscosa fibre ig observad,

Howeves, scouring undox pressure is not recornendsd fow

cotion viszcose blends. The teinerature of scourine should

not exceed 100%°C. The alkald Coneentrations zre low (¢ o
453) end tempe: ature of treatrent is high, conditions uncer
which swalling and cissolution of viscose is neglinible,

Inasruch as ¢he viscose staple fibre coos not need such

‘drastic pusification as required for cotton, it moy be

possible to reduce the severitiy, particulaxly the cduration,

of scouring vhen viscose is blended with cotton,

Mercarising of the cotion-viscose blend fabrics may be
undertaken even though the fabrie hag sa*isﬁacterv lugtre
due to the presence ¢ the viscose fiar&;. &gzca*isetisa
would increcuse the rate of dyeing of %ﬁa cotton fibre,

reduce the differance 4in dyeing rates betien co*ton and
vigcose and thereby help in producing more even end solid
shades aftor dyeing, While the norual mexcerisstion lye
used for cottun can bt used for the bland fabrics also, it is

absolutely essentisl to uge hot water Tor washing of’the

alkali after mercerizine, It may also be necessary to

reduce the concentration of caustic soda used for mercerising
from about 24% vhich ig normally used for cotton to 18 to 20

o /0.

Extra care is required to ensure that the mercerised fairic
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TASLE 1

. Initial : Vil mE e

Tengile =~ Sreaking Worl: of Elastic
Fibre Strength ;{ggﬁ%’;g 2xtension  rupture xrocovory

9/tex “g /‘c;x " g.cm/tey, ”
Cotton 47 750 7 2 304D
Nylon# 45 200 26 10 100
Polyester#® 4% . 700 30 10 8-90
(Terylene) :
Viscose 20 600 20 2 30~-40
Ac ligi 15-18 - 20 - 85.90
(Orlon

TYPIUAL TEASILE CHARACT ZALSTICS OF TEATILE ¢ILn

i

% Values are for ordinary Tenacity grade.

——— s




combination of the desirable oroperties of both the

fibres, viz, high wrinkle recovery and zxezllent durabi-
lity of the polycster and comfort chacasteristics of the

cotton fibre,

The most comnon blends with coiton are cotton polyerter
(33167 and 50:50), cotton-nylon (80:20 tn &5 115),

cotton viscose (viscose being 10 to 307 approximately),
and cotton-acrylic, the last being ve;ry occasionally
useds In this article, the discussion uill be restricted
to these fibre blends of wihich maxinum attention vill be
Pald to cotton polyester anc cottoneviscose hlends which

are by far the most commonly used in {ndustry,

Production of multi-fibre textiles can be achieved in

two distinct wavs: In one method, the yarn is made from
8 single fibre whercas the fabric is mace by using yams
made from different fibres, tﬁe vawp belng of cne fibre,
and the weft of another. Such fabrics manufactured from
single fibre yarns are called union fabrics. The other
metliod of manufacturing multi-fibre fabrice is to blend
the required fibres in the requisite proporticns ard
manufacture the yarn itgelf from the iibre blend, Such
blend fabrics gave a bhetter combination of the properties
of the individual fibres than is possible in union fabrics,
Hence blend fabrics have assumed far greater industrial

importance than union fabrics.

Processing of bhlend fabrics requires extra care because

of the presence of nore than one type (f fibre, witn




different reactaivities towards dyes and chemicals and
therafore invalving the risk of non-unifoxity in
processing quality. Also, the distinctive structure

and nroperties éi man-made flbres requires certain
mocirications in the normal processing tcchnology usead
for cotton fabrics, the modifications being eithex in
the conditicons of the particulaxr process or in addiiions
at certoln stages of processing, This article discusses
bask processing technology of cotton-polvester blend
fabrics together with the important quality control and
process cént:ol tests and procedures necessaxy to

ensure acceptable quallity standaxds.
ETIHRANAS

Since blending of the fibres is generally carried out
at the draw frame stage, it is necessary to check the
long term unifoxrmity of blending. In particular, this
is important to ensure the desired shades of dyeing
uniformly since the dyeing properties of different kinds
of fibres used in the blend may differ significantly.
Qualitative and quantitative analysis of the fibres in &
blend fabric is also required occasionally by a dyer if
he has to match a given sample, Lastly, such an analysis
of fibre blends is important for diagnosing the cause of
many kinds of dyeing defects.

Qualitative identification of fibres is largely based on
the physical and chemical properties of the different
fibres, Table II gives a list of various identificatlion
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Is washed cerploely Tree ol residual alliadi by appropriate

washing and neulralisine treatlents.

In grneral, processinn ol cotton viscose blends has to be
undertalion with 2 miniqun of tension to aveid undue distortion
of the fabric dirunsions bocause of the hich extensibility of
viscose in the et stete, This probler, thoughmuch less acu‘e
than in the case of 10C) viscose staple fabrics, does cescrve
attention 1o obiain consistently trouble«free procassing,

These precautions are particularly impoxrtant unen the propor-
tion of viscose in the hlend is high, and for processes involving
alkali (such as dyeing with vat or azolc dyes), The characters
istle wet state properties of viscose also make it obligatory
to undertake treatrments such as resin finishing for ebéaining
satisfactory dinensional stability in the finighed fabric, 1In
working out the finishing Dbath foxmulatién, it‘must be
remenbered that viscose has about tuice as ruch accessibility
as cotton and would therefore recquire approxitately double the

concentration of the resin as that used foxr cotton to achieve

conparable dimenzional stability and crease racovery. The
process contrel methods used in resin finishing of cotten
fabrics must be observed in processing of these blend fabrics

2l)so,

The blend fabrics can be dyed with the range of dyestu?f types
used for cotton, Similarly the cyeing metheds for coiton
fabrics are sui;able for ihe blend fabrics, In the dyeing of
yarn in package form with dyes requirine alkaline conditions,
-one may nave difficullles of unovan and inadequate penciraiion

of the dyve liquor through the package because of the considorable

swelling of viscose in alkaline solutions, If such difficuliies
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are expoerienced the dyeing process can be rmodified and
those used for viscose stenle yarn can be adopted for the

blend yarns,

PACCR3SLIG OF COTTON POLYN.IDS 3L3.D§

Polyaride fibres are used in various proportions for
blending with cotton. Their high tensilec strength and

abrasion resistence give significant ﬁprwemnt: in wear

1life to the blend fabrics, upéeially for work ¢lothing.
Polyanmide fibres for which the genérie ‘term Nylon is
mﬁilly accepted, are of two chenical types, Nylon 6 and
Nylon 6,6« The former is derived from caprolactam and has
the chonical structures «NH(CH, ) COH(CH, ),CO0-,

Nylon 6.6 is manufactured from adipic acid and hexa-
methylene tetramine and has the chemlcal structure:
=NH(CH, ) (NHCO(CH, ) ,C0, Hylm 6 has a melting point of
ab‘eut zi5°c whereas .lylon 6.6 melts at about 25070, The
lower melting point of Nylon 6 is not significant for

most textile purnoses though the higher melting point of
Nyloa 6.6 is advantageous in certain circumstances.

Nylon 6 has a greater affinity for certain dyestuffa and ig
thus more versatile for dyeing. Two-tons dyeings can be
obtained if a fabric constructed from Nylon 6 and MNylon 6.6
ﬁ dyed with acid dyes from the same bath, Both Mylfen 6 and
Nylon 6.6 are sensitive to ultravielet light, and yellow
and degrade on prolonged exposure to sunlight. llylon 6 has

.. greater resistance to actinic degradation.
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Colioa-nylen blonds con usually be processed b‘y norral
nothocs used 7o cetton, vith sore mediiicotions wiidoaut
riclt of degracdation, Tihe most significant differencs
in processiar is the need for heat-setting For hlends
containing more than 30/ nylon, He:st-setting can be
carried out b2Tone or during final finishing and enahles
a redvciion ia the re«.-;iér.zal sirinkage of the blens fzhwics
in vashing &nd loauaderinag, The hea’cns;tting temper-ture
is controlled <o 1:0% to 200°C. Control of time and
temporature are impovitant as in the case of cotton polycster N

blends discussed in cietail earlier,

»

During scourine of the blend fabric in kiers, addition o

about 273 sodium hydrosulfite to the scouring liguor is
necess ary to provent discolourction of the polyamide,

In bleachinz, the ugual conditions of peroxide bleaching
can be followed, If tho. polyanice component in *he blend

is high, bleachlng with peracetic acic o:.; sodiun chlorite 1s
recorrended, Controls of pil, temporature, time and concen-
tration of chericals are importent. The normel mercerising
conditions used for cotton are followed and do not adversely
af{ect propextics of the blend fabric,

Polyamide cotton blends can be dyod with vat dyes nv the
pad steam process. Careful selection of dyes is necessary
tc produce sinilar depth of shades and hue on both. fibres
and also satisfactory fastness to light. Since va* dyes
vary appreciebly in their affinity for polyenide fibres,
laboratory ratchiing should be produced before bulk dyeing

is carried out.
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Roactivv dvas can also be epnlicd to co*“on-volyamice “leads
to procduce 3o0licd shardes. In cace dif7cooniial dveline of ‘he
two componenis Is required, polyamide can be cdyed 'Aih
disperse or acid dyes and cozion can he dyed with irect
dves, Here again, temperature .ad pi contrel is very
important and the exact condiilons sucuested by the

manufacturers should be followed,

Application of resins is mainly for the improverent of
propedtics of the cottbn corponent. However, any dovosition
of regin‘on the surface of polyamide markedly stiffens the
fabric and produces a harsh handle, 'Tbis can be aveided by

a thorough afterevrashing treatnent,

EROCESSLIG OF COTIONM-ACRYLIC PLIWS. :
Blends of acrylic or modacrylic fibres with cottor usually
contain equal proportions of the two fibres. These blends
are used for the manufacture of sultinc}s, dresseviaaly,
shirtings and other items of apparel, For specizlity

fabrics, higher proportions of acrylic f£ibres mdy be used, -

The blend fabrics have becene popular due to certain phyaical
grepefties of acyylic fibres such as low water absoption,
"wool«like characteristics and hich resistance to most counon
chemicals including minersl acids., :lost acrylic fibres are
stable to heat below the rance of 130°%- 150%, However, they
are degraded by hot strong alkalis, This particulai pronexrty
requires careful attention during the processing of blends,

Conditions of temperature and concentration of alkali are




required to e mainceined low during scounine; oflicrrioe

]

entire resilience ay e losti, Also wny ¢ Ui oag wiioD
tend to goften thie fibres will afioct ciranairng]

stabilily adwverselv,

Tn order to arnive 2t the most suitzble conditiinsg for

bl

scourine of acivlicecot%on blends, it is n:

cezzary Lo

€

carry out laiorotory enxperiments. Tho usual nuocedure is

to take small strins of the fabric and extend themn under
load in the solution of treatment, The exitended fabric
strip is allowed to relax in distilled water or soap
solution, The {abric shouid rore or less recover conplately
durino the first wet relaxation treatrent.s In cacze a
certain tfleatment does not lead to complete relezxation, it
becomes necessary to use milder conditions of treatment and
use reduced load,

During chemical processing it is also necessary o avoid

excessive stretching of the hlend fabric, In rencxal, the

o2

e

1.de

nish

[}

praessure and temperature cenditions of the f .ng
operatlon and stretch should be controlled to avoid glazing
and discolouration of the acivlic fibre, Particularly when
fabrics are resin treated the acrylic fibhre tends to
discolour during polymerisation, Drvinec temperztures during
processing should bec as low as practicable if sof+t handle is

required,

Satisfactecry bleaching resulis are obtained with sodiun
chlorites In orcder to avoid variation of rdamage “o cither

conponent, control of temperature, time of trecatmont and




~reduction clearing treatment,

39
concentration of oxidising agent is nocessary as in bleaching

of other materials.

Fabrics intended for dress-wear are usually dyed by applicae
tion of disperse or basic dyes for the acrylic fibre and
direct, reactive or vat dyes for the cellulosic fibre, Here
also, temper.ture of treatment plays an ;mpartani role,

The pacdding temperature with cither basic or disperse ayt
should be around 70°C and steaming temperature should not
exceed that suggested by the manufactures of the acrylic
fibres Control of exact temperature in dyeing methods is of
very }:ritical impe:ltane&“ Bven small changee in temperatuye
around 80°C produce s large change in the dye uptake of the
serylic fibres. Uhen basic dyes are used, it is sdvissbie
to control the pH of the dye bath at axound 8, In exder t¢
maintaln brightness of shade, cotton is usually éwﬁ sfter
the dyeing of acrylic component, In cese the cellulosi
fibre is dyed first, it is necessary lattr on to ¢ive o
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