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INTRODUCT ION

——————————

tasy-care is a convenient term to describe garments which retain their
appearance and shape after repsated laundering and wearing and which re=
guire a minimum of ironing. This concept involves a number of separate
performance criteria which, although distinct, are recognised by the teche

nical man as interdependent. They include:w

= Recovery from creasing when the garment is worn

- Recovery from creasing introduced during washing

- Absence of shrinkage during washing and suhsequent drying
- Retention of shape during wear

- Quick drying

- Absence of seam puckering

- Recovery from stretch

- Absence nf fibrillation

It is important to note that easy-care refers to the performance of the

made-up article or garment and is not just a characteristic of the fabric.,

Today, in Europe, Japan, the United States - and increasingly in other parts

of the world - easy-care properties are demanded in a very wide range of
produrts including shirts, dresses, sheets and pillowcases, workwear, curtains,
slacks, blouses, etc., and hence the sub ject is of extreme importance to all
manufacturers of fabrics and garments containing cotton or other cellulosic

fibres,

In general, untrested cotton and reyon erticles do not possess a sufficiently
high level of eaay=cere performance to mest coneumer demand, and it is this
fact, probably more then any other, whieh has allowed the aynthetic fibre
interests to make incursions into markets which were previously dominated by
cotton, It is some 50 yeers since this deficiency wes first recognised, and
all the work which hee been carried out sinca thet time hes confirmed thet
the only practicable method of overcoming thia dieadventege is some form of
chemicel traatment of the ceilulosic meterial, Thie is etill true todey,

and even celluluse/polvester blended fabrica conteining up to 65% of polye
ester ere normally given an eaay-cere finishing treatment in order to supple=

ment the esay-care propertisa of the polyester component.




Much has been wriiten about the theory of easyecare finiehing = the

relative importance of crosselinking versus resin formetion, reactivity
of cellulosic hydroxyl groups with the easyecare chemical, the relatione
between fibre and fabric properties, etc, « and a short bibliography ie

attached for the benefit of the interested reader,

However, in this paper, attention will be concentrated on the practical

aspects of finishinag, not only because of their more immediate velue, but
also because a great deal of the theoretical work which hes been reported
in the past is now seen to be irrelevant and/or misleading. Many of the

theories were based on '"facts'! or suppositions which are now knouwn to be

incorrect.,

The problem is not to confer easyecare propertias on cellulosic fabrics =
this can be achieved quite easily} the mssential difficulty is to obtain

a satisfactory balance between these factorste
- Easy=care performance (elastic properties)
e Wear life, tear and tensile strength (durability fuctors)

« Handle and other comfort propsrtiss

at an economic cost,

BASIC PROCESS

The sasy-cara finishing treatment which is in moat common use today is
called tha 'pad-dry-curs' process. It comprives the following stepste

a. Impregnation of a well prepared fabric with a wster asolution
of an sasy-care chemical (often, though incorrectly, tarmed a
tresin') together with a catalyst and other additives,

b, Removal of the surplua liquor (ueuaelly mangling).

¢, Drying of the fabric (usually on @ stentet).

d. Fixstion of the sasy=cere chemical to the tebric by hest (oueing).




e, Washing *o remove surplus chemicals,
f, Drying,.

ge Making-up of the fabric into garments or other articles,

There are many vereione of this procese, but in almoet ali cares, the same
basic sequence is followed, The variations lie in such factors as the
choice of catalyst, the rate and extent of the first drying operation, the

time ani temperature of fixation, etc.

Conaidering each step of the hasic process .cee.

Fgbric

In this conference, much has already been seid about the methods by
which fabric can be eatisfactorily prepared for dyeing, printing and
finishing. In this paper it is therefore only nacessary to state tha

properties which the prepared fabric should poesees prior to esasy-cera
finishingt=

- §Excellent absorbencye.

- Complete absence of size,

- Low fluidity, i.e, the fabric ehould not have been overblesched,
« A moisture content cloea to the normal regein.

= Absencs of traces of alkeli and buffering chemicels, i.a. the
fabric should have besen well weshed.

It ie very desireble that teste for ell these properiiea are carried
out before the fabric ie peesed for sasyscers finishing.

Mercerisation ie o very important pre=treatment and is discuseed sepe-
retely in two other conference papers,

Enucﬂ of Caay-Care Chamicale

There are meny sssy~care resine sveileble (ees Appendix A) from which
s finisher cen meke his choice, end excellent deecriptions of their
preperties and methode of applicetion ere given by the chemicel suppliete,

In selecting a resin, the most importent considerstions arei-




- -

= Properties required in the finished cloth, Chlorine resistance ?
Durability to repeatad laundering ? Low free formaldehyde ? Light

fastness requiremants for reactive dyestuffs 2
= Cost in relation tg andelsa performance,
- tquipment available, e,g. high temperaturs curing oven, ventilation,
= Degrese of process control available in the mill,

= Guaranteed supply of consistent quality,

ugntj

The quantity of 6asyecare chemical usad depends almoet entirely upon the
degree of @asy-care performance required, Ffor shrinkage control, es little
as 1% (solids) on the weight of the fabric may be adequete, while for gaod
8asyecare performance, batwesn 4% and 6% on the waight of fabric is usually
required for cotton fabrics, In the cesa of reyon, these quantities should
be increased bty about 50%. The most setisfactory wey to determine the
quantity of resin needed is to carry gut a series of triale et ssverel

resin contents (see Diagram I.) o

Catallstt

The rate of resction betwesn the eseyecere finishing agent and the collu=
lose can be greatly incressed by including o cetelyst in the pedding formu=
latiun, The great majority of resins in use today ere di or polymethylel
derivatives of orqanic smides, and these react with celluloee under scidic
conditions, An ideel cetelyst therefore is one which is not teo acid in
the padaing solution, but which generetes acidity during the curing etage.
The selecticn of the most appropriate cetelyst for o given finishing pre-
Co88 ls a complex matter since it depends uponie

= The conditions of curing (time end temperature)

The type of essy=cars finishing agent

The need or otherwise fer Soke degres of curing uting the deying stage

The 1ife of the pedding selutjon




R list of ths more important acid catalysts is given in Appendix B,
together with comments on their suitability for psrticular finishing

processss,

Some easyecars finishing agents will react with cellulose only undsr
moist alkaline conditions, Almost all of these chemicals are rela=
tively expsnsive and rsquire carsful manipulation nct only to give the
required fabric properties, but also to avoid toxicity prrhlems., Used
alone, they give only wet crease recovery properties, and hsnce they ars
usually employed in combination with a methylol amide resin in a twoe
stage process, Such treatments can give excellent results and ars the
basis of the 'Belfast!, 'TebmX=Cell' and 'Texoro! finishes,

Other Additives

It ia a good policy to keep the formulation of ths sasy-=cara padding
solution as simple es possible, Not only does this reducs the cost,
since most additives are relatively expensive, but it also minimises
tha chanca of pracipitation or coagulation due to incompatibility,
However, soms sdditives do have a very beneficial affect and are almost
slvaya included. for example, it is desirable to add a wetting agent,
s lubricent to improve the tear atrength of the finished fabric and a
stiffener or softener to give the raquired handla,

If special affects ere required auch as weter repellency or rasistancs
to burning, then the appropriate specislity chemicals can often be ine
cluded in ths sasyecaere formulation, However, great care hes to be
tsken to ensure that the resulting solution is stabls, not only when
stending, but slso when sub jected to ths shearing action of a [adem. gle,

fespvel of ﬂ“‘ Ligquer

A pad=mangle is normell ueed to remave the surplue liguer and to lsave

the carrect quentity af finishing agent on the febric. This quantity

{s deterained by the cencentretion of sseywcare finishing agent in the
seslution and by the expression of the mengle, It is therafore irportant
to meseute the sxpressioen of the mengls regularly using s small semple

of the febeic which ie being trestes and the pprepriate pedding solutinn,




I geniral it - better to aim for a loy mangle expressjign (high Squeeza)
and a higt vorcentration g 8asy -~ irg finishing agent in the padding

solution,  yign such g rumbination, residual interefibre liguor is rge

duced, migratign 15 winjwfsnd, anu the stenter can also be run faster
because ther, 1 less Later to bLe Bvaporated, It e BSsential that the
fabric ;- thoroughly Oregnated with the liquor before being pas:ad

through the mangle bouls, ang Provably the begt system to use ig a throge

howl margl., in which the fapp. is subject to tu., 'dips!' and two 'nipst,

The most buitable form gt drying fQuipment to use for 8asywcarg finishing
ie a pin stenter fitted with overfeed, The air tempsraturg in the stenter
Lo normally in the range 140°C = 160°C, but the tAmperature of the drying

“abric shoylg not approach thase temparatures unlass of tourse the stenter

For almgst all PUrposus, the speed of throughput of the fabric should be

such that its mp tore content whan lsaving the stenter is within the
range of 5% . @ only exception to this rule is when the fabric

is to be g’ . olii of mechanicaj treatmant (embossing, schroinering,
etc,) prig: uoth nal curing stage, In this Case, residyal moisture
levels should be | . 15%,

After drying to the desired moisture content., the fabric should be cooled
either by colgd air jets gr water cooled cylindera and then should be rolled
into a batch, This prevents ths fabric from baing maintained at &N unduly

high temperature and also avoids the formation of accidenta]l Creaass which
may become permanent,

Curim
In order to link the Sasy=care chemica] to the collulou, the dried
fabric ia Usually hested to 13g° . 160°C for o foy minutes, Thig i,

Normally achieved in & heated ineuleted box through which the fabric
Pesans in open width on tollers,




It is important to note that the recommended times of curing always
refer to the time for which the fabric is at the quoted curing temperaw
ture, This is aluays less than the time the fabric spends in the curing

box due to the heating~-up period,

The time and temperature of curing depend mainly on the resin/catalyst
system, but the design of the curing oven often has a small additional
influence, As a rough guide, a 10°C rise in temperature will halve the

curing time,

The degree of fixation which has been achieved should be checked by
measuring the loss of resin after a standard wash, .9, 30 minutes at

60°C in a Soap based detergent solution,

Washing

After curing it is very desirabls to wash the fabric in order to remove
unreacted resin and catalyst as well as by-products formed during the
curing operation. The normal method is to use an open width washer in
which the first tank contains hot (60°C) sodium carbonate solution to
neutralise the acid fabric and release any amine odours. The later
tanks shouid contein hot and cold water and additional lubricant can be
added in a finel wet~on~wet padding operation, Final drying is best

carried out on a stenter,

Febric Eveluation
w

The evelustion of the Sssy=cars psrformance of the trested fabric is ususlly
carrisd out by the methods described in the AATCC or BSI hendbooke., Cereful
and reguler testing of the finished fabric, coupled with systematic process
control, is Necesssry for the succeseful and consistent production of asey~
cers febrics,

With current technology, s balance must be struck betwsen the slestic proper-
ties (wet and dry crease recovery, wash/wear reting) and durebility fectors
(tesr and tensile strength, wear life, etc.)




specifications usually call for ga minimum level ~f Properties selacted
from these tug groups. In order tg achieve this required balance, it ig
tommon to treat the fabric in question with at least four levels of resin

and plet the resultant pProperties on 4 diagram such as Diagram I,

Naking-UE

In order to Produce an Basy-care garment from pieces of Basy-~care fabric,
careful attention has to be paid to the selection uf accessories a;d sewing

conditions, Theg principle requirements arg ag follows:=

a. All interlinings, pockets, zip fasteners, etc, should be made from
stabilised fabrics in order to avoid differential shrinkace and

puctering,

be Stabilised sewing threads should be used and thread teneions shoulg

be kept as lou ag possiblae,

C. Sewing threads and needles of the minimum acceptable diameter should
be used and the stitch Spacing should be as large as possibla CONm

sistent with seam strength and appearance,

d. Wherever o ilLle, the type of seam which gives least puckering should

be used,

RECENT DEVELOPMENTS

Properties and the durability factors wasg emphasized. For many years, it was
assumed that such compromises wareg inevitable - that a 'price! had always to
be paid for creating easy-care propertise in cotton-containing textiles, Given

the data available, this was not an unreaecnablg assumption,

The practical implications of the need to Compromies wera quite serious fop the
processor; he could not produce vasy=-care, light weight cotton shirtings or
sheetings without an unacceptable lose of etrength or wear life, and aven with

heavier weight fabrics, he could not alwaye meet the high eaey=care standards

demanded in some markets, Notably in the USA,




5ince 1967, when these programmes started, major progress ias been made,

It has bean shown, for axample, that the strength and durability of an
easy=cara cotton fabric are strongly dependent, inter alia, on the officiaency
with which two processes are carried out = merceri :ing and the appiication

of the easy~care chemicals, Almost without axcepticn, Loth processes are
carried out in a very inefficient manner by tinishing mills tiroughout the

world,

Traditionally, mercerisation is used to impart lustre and to improva the
apparent depth of shade of cotton fabrics, These are surface properties and
be readily achivved by modification of the surface fibres unly. Howsver, to
improve the mechanical parformance of the fabric, most of the fibres must be
modified, Such thorough treatment is difficult to aclieve with the viscous

caustic soda solutions which are normally used in mercerising,

The most effective way of achieving a unifocm mercerising action is by use

of liquid ammonie, However, although we are likely to see a growth in the
number of liquid ammonia plants in the textile industry, it is essential to
develop a process which can be utilised almost at once by the many mills with

conventional caustis soda mercerisers,

These studies are under way, but they have not progressed to the point where

detailed recommendations can be made,

Broedly speaking, improving the mercerisation process helps to maintain the
tear and tensile strength of the easywcars cotton fabric, To maintain the
durability, requires alterations tc be made to the method of application of

the easyecare chemicals,

In the conventional process described earlier, the resin is applied to the
fabric with a large excess of water, This water, which after mangling weighs
about 70% of the weight of the dry fabric, has to be evaporated, usually in a
stenter. During drying, the resin migrates to the fabric surfaces and becomes
fixed during the subsequent heat curing operation. The final resin distribution
is thus very far from uniform, and it is believed that the excess surface resin

is largely responsible for the loss in abrasion resistance of the treated fabric,

The obvious remedy is to reduce the qusntity of water spplied to the fabric
with the resin to the point (sbout 35% ef the weight of the fabric) at which
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Cograved prantan. teller (Ddongnam 11},
Cheapoand L onde, bt g ranne o rollers is needed tor o variety

of rabric weints,

Rotary screen printing equipment (Diagram 111),
The low viscousity of ths padding liquor causes lubrication probe

lems and the add=-on is difficult to control,

Transfer printing systems in which a wet fabric, containing the
8asy-care padding solution, is brought into contact with a dry
fabric. There are two variations: one in which the fabric to

be treated is brought into contact with an endless carrier loop
(Diagram IV) and one where, by an ingenious threading arrangement,
the fabric to be treated forms both the 'wet! and 'dry! segments

(Pfersee Q5 System),

Lick rollers,
This alternative has been developed into a fully commercial syetem
in which the speed of rotation of the lick roller ie varied to glive

a constant percentage add-on of 1liquor (Diagrams V and vI) ,

All these systems can produce a more uniform distribution of easy=care chemi-

cals in the treated fabric and hence give a better product, But they can

also give process advantages which are of great valuet=

1,

2,

3

The energy required to dry a fabric containing only 30% of water ie
much leee than that required to dry a wet fabric, Thue, the stenter

can be epeeded up coneiderably or operated at a lower temperature,

Because the chemicale are dietributed uniformly, the efficiency of
their action ie much higher and eavinge of 30% to 40% are poasible

for equivalent fabric per formance.

Fabrice containing reduced levele of eaey-care resine have a higher
moisture upteke, better hendle, greater attraction for optical
whitening egente in waehing powders end ere lsss likely to give probe

leme of emell,
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This new approach offers such significant benefits in terms nf product and
process improvements and reduced consumption of chemicals and energy, that
we are convinced that "limited application?® techniques will become widely
accepted not only for easy-care finishing, but also for dyeing and possibly
other finishing processes. When employed separately, both the improved
marcerisation and the 'limited application® techniques will give significant
improvements in product quality,., If they are combined, it is possible to
produce easyw=care cotton fabrics which have the strength and durability
close to that of the untreated msterial, More work is nec~ssary before
these developments can be said to be fully commercial, but they have demon~

strated that a compromise between eéasy-~care and durability is not inevitable

and that these new processes can also result in mejor process economics,
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! 12 APPENDIX A

PROPERTIES OF EASY-CARE CHEMICALS

CHLORINE OURA=- FREE EFECLO

FINISHING AGFNG COST  RESISTANCE BILITY CH20 0N DYF "
Urea/Formaldehyde rra s N , , |
Dimethylol Urea - DMy
Glyoxal > # LR LR
Dimsthylel Glycol Urein - DMDHEU
Melamine / Formaldehyde ; . " L o
Mathylated Mei'.yiol Melamine Variable ’ Poss:ole
tthylene Urea s , s -
Limethylol Ethylens Urea - DMEU
Propylene Urea N v - -
Dimethylol Fropylene Urea - DMPU

{ Hydroxy Propylene Urez * *r a hd

g Carbamate E AP R * e

: Alkoxysthy. Carbamates

i

§ Tetramethylol Acetylene Diurea - * " ’

i

( Triazone *x - *x * :
Dimethylol Ethyl Triazone ’

This list of proparties assumaa that the easy-care fabric haea been adequot: i,

cured and given a process wesh immediately after curing.

* Woret
n Begt
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LIGUOR TRANSFER BY WICKING SYSTEMS


















