ﬂ: A
REVIEW OF LITERATURE

‘The review has been divided in the following ways:
1. Barly textile printiné and designe. V
2. Various techniques used for printing.
3. General properties of disperse dyes.
4, Reéearch studies on ﬁransfer printing of polyester and

polyester:cotton blends.

1. Eérky Textiie Printing and Desigg.

Just as the beginning of the art of meking cloth are lost
into antiquity, so too are the origins of the first ornamenta-

tion of textile fabricés by printing (4 ).

Decoration is the first spirituai need of man, as Carlyle
has pbinfed out.‘ Pictorial representation was the earliest
form of art and colour its‘most gratifying aspect. Primitive
" people used to decorate their garments with figures of animals,
whicﬁ they painted on with earth pigments. Such figured
paintings were done with brushes,and‘the colours did not last

long, as they were not fixed&éq)

Some scholars hold the opinion that India was the original
home of the earliest printed textiles and certainly many examp les
found in other parts.of the world came from India as part of the

great export trade, that India carried on from earliest times.
. - N i

Evidence to thé existence of printing 'in India has been



obtained from the writing of the foreign travellers to India,
from the accounts of the trading and export done by India and
from the fragments of printed cloth discovered from various \

places.

Printing in Indias

Blocks are said to have been used in India for printing

' from as early as 3000 B.C. although no such blocks havg survived.
(30) but a small stone block which has been dated as anterier
to the 5th century A.D. has beeq,found in the Bannu distriet of

the North West frontier province.

The Roman and Greek travellers to India around 500 B.C.
have described the printed fabries worn by the people of India.
?heii writings séy that the Hindue wore flowered éarments made ‘
from fine muslin (lf Y. Another evidence of printed fabrics
beinéaused in India around 300 B.C. is from the writings of the
Greek, Magasthenes sent as an ambaésador to the court of
Chandragupta.. He wrote that in contrast to the general simpli-
city of their lives,. the Indians love finery and ornaments.
They wore flowered garments made of finest muslin (6 ). our
knowledge of the printed cottons is substantiated by many |
accounts of the trading done by India.

Jayekar (1R ) has repdr‘bed Gujarat as the heart of the -
cotton printing belt and as early as 1st century A.D. Gujarat

was exporting Indian cotton prints,right through the middle



ages, Gujarat continued to be the most important center of
cotton printing. These printed cottons were from Ahmedabad
and were printed in indigo blue and red colour. ZFPurple

black was produced by mingling the red and blue.

Indian printed fabrics were exported to Egypt, North
Africa, Greece and ?éé BEurope from the earliest times, prior
to even first ceﬁtury AD. (30). The fabrics most commonly
used were cotton, linen and silk. The printing was done by
block. This involved only printing the resist or mordant
after which the cloth was dipped in colour vats for develop-

ment.

Purther eviﬁenpe to the printing in India is obtained
from the fragments dis@overed at various places. Sir I
Aurel Stein found in the sand-buried ruins of Endere in -
Khotan on the borders of India, in a rubbish heap a printed
fragment which he states must be accepted as dating séme—

where between the 3rd and 8th centuries AD. ( 2.

in Central Asia a printed fabric was discovered which
-can be dated to 8th century A.D. and having been printed in
India. The printed fragments which have beep digscovered 1in
an ancient tomb in Egypt dé&ing back from 10th century
AD. show their origin according to authorities from India
(1) and some printed fragments discovered by Sir Aurel

Stein have been dated ‘ag 12th century A.D. and having



been printed in Gujarat.
Thé first aunthority to make a concenﬁrated study of the
minor fragments was a Frenchman, R. Pfister in 1938. He
isolated the Indian fabries and traced their origin to Gujarat.’
ﬁe selected for the study those which he thought to be Inﬁian
an earlier than 17th century. The fragments were of two main
type:—(a) block printed,~(b)'resist dyed. The printed speci-~
mens had blue paﬁtern on a whlte background. The pattern ére
. reminescent of the pierced stone screen work that is a notable
feature of the 15th century mosques and tombs in the region of

Ahmedabad. Most of the fragments are probsbly of Ahmedabad

origin.

India, the birthplace of the block printing industry has
records of the printed fabrlcs of as far back as 400 B, C.,
but few actual fabrics of a date earlier than the 17th centuﬂy
have survived in India itself. This may be due to the depreda~
"~ tions of the whité ant, fogether‘with the excessively humid
climate during the rainy season which has made it impossible

to preserve cotton fabrics.

Printiﬁgkin Beypt

According to the writings of Pliny the art of calico
printing was known to the Egyﬁtians‘during the first century
and had been acquired from the Indians (3 ). The ancient

Egyptians produced linen cloths of fine construction. The
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walls of the tomb of Beni Hassan (circa 2100 B.C.) depiet figures,
cogstumed with fabrics patterned in small conventional motifs in
blue, amber amd brown. Mummy cloths of later periods were deco-
rated with printed borders in various colours. One of the
earliest attempts at printing has been a fabric with a red and
blue pattern, found near thebes and dated 1594 B.C. (lf ).

s

Erintiné with wooden blocks was practised from very early
times. Small wooden blocks, no larger than a spool of thread
found in Egypt from the 4th century A.D. Cottons nnearthed at
Akhmin on the lower Nile exhibit a blue dyeing resisted in a
regularly repeated patterns by this method (& ).

2. Yarious Techniques used for;?rinting.,

Various techniques in order of their historical develop-
ment used for printing are (a) block printing, (b) copper plate
printing, (c) engraved roller printing, (d) screen printing,

.

(e) transfer printing.

a, Block printing:

India ig said to be the birth place of the block printing
industry (%0). Prior to the invention of wooden blocks for taking
impressioh on textiles, textiles were decorated with the help
of brush. Such painted fabrics were made in Masulipétam on
the Coromandel Coast and were known as palamppres and those
made in Gujarat were known as 'chiddri'. The cloth used for

'chiddri' was coarse and used by the village people. The
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palamporeﬁfabriq was used for wall hahgings, floor spreads,
coverlets and for men's gowns, waist-coats anq women's dress
well as pétticoats,‘these were the‘mbst beantiful painted
fabrics -ever made or likely to be ever made., Block prigting i
said to have been carried out in India as earLy‘as.4OO B.C.
Printing with wooden blocks is believed to have started in
Gujarat. It is.said that the idea of hgnd printiﬂg 6n‘cloﬁh
with engraved wooden blocks originated from beautiful wood

carvings on buildings in Gujarat (5 ).

Po make wooden blocks, best quality timber is required.
'Sag' or Indian Oak is used. The design to be obtained on
the Biock_is first drawn on paper and then transfgrre@ on to
the block. After-the design is transferred the engraving is
done. The engraving is to 2 depth of 1/4 to 3/4 inch. These
blocks are useful for line work and also for shapes that are
" not too big. Areas larger than 1/8-1/4 inch in width &o not
print well with these blocks.

© When bigger areas oflﬁolour are to be printed a colour
block is used. For making colpur block along with wood, felt
is used. The design is traced onto the block. Then the wood
is cut inté, to within 1/16-1/8 indhlinside and then removed
té a depth of 1/4 inch or so lea&ing a narrow wall of wood.
Felt is soaked in gum and water and cut in the hqllowed-out
shape of the block and is then pressed into that shape. After
this the wood outside ié carved out leavimg the felt shapes

which can print evenly (Zﬂ),
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‘ Intricate details of the design could be obtained in block
prints by:using brass or copper in form of strips. This was
started in the T9th-century; These were known . .as the coppered
blocks. The copper strips were habmered»into'the blocks on the
:outline of the désign. By this means, épots or lines of widths,

varying from 1/64 to 1/16 inch can be obtained (jﬁ?).,

The surface roller machine:

It was invented by 2 Frenchman Ebinger in 1800 and was the
first development in the mechanization of block printing. This
machine was not very workable as the wooden blocks-in form ofroller:

warped and split very quickly and the prints were not very good.

Shortly af%erwards s man named Burch, successfully experi-
mented with surface roller ﬁfinting. The colour was furnished
from an endless blanket on which it had been evenly spread by
two plain rollers- one rotating in the colour trough and the
o£her distributing it. On leaving the furnishing roller the

sieve was wiped by a steel 'doctor' blade (35?).

The perrotine:

Thié was another attempt for the mechanization of block
printing. In 1834 Perror of Rouen invented this machine. This
performed all the actions of the block printer andﬂprihted the
cloth)éuccessfully. Inspite of its suodess,'it could not %

compete with the roller printing mechine invented by Bell (1.
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A= PRESSURE BOWL B = SUPFACE
ROLLED; € = FURNISHING BLANKET
MTOVING OVER ROLLERS 7,2 AND 3 |
D=CoLlol R TROUGH, E = FPLAIN
FURNISHING R0LLER RO7ATING
N COLOUR, F = SECOND FURN/SHING
ROLLER SPREADING COLOUR EVENLY
ON THE BLANKE 7, G2 BLANKET
FOR EXTRA RESTLIENCE ROUND
THE PRESSURE BOWL, H=BALK-
GREY, L= CLOTH 70 BF PRIN7ED
Js PRINTLED CLOTAH.

DIAGRAM OF SURFACLE LOLLER PRINTING HACHINE (29)

A= CAF7T IRON 7TABLES

B:=GUINE POLLERS

C=COLOUL BOXEFS AND
FURBNISHING POLLER.

D= SIEVES

E= BRUSHES

F =2 PRINTING BLOCKS US&/A4LLY

30 /N LoNG BY 3 705N
W/ DE,

G =2BL0Ck cARL/IFRS.

DIAGRAMIIATIC SECTION OF THE PELLOTINE MAcHINE (29)




14

The perrotine machine consisted by five main parts: cast-
iron tables; sieves; mechanical tearers (comprising a bfush and
colour-box); a block carrier and finally, an arrangement for
drawing the cloth forward after printing. The three wooden
blocks -ebout 76.0 cms long by 14.0 cms broad were fixed
with the pattern sides at right angles to each other in a
strong iron frame. They can each in turn be brought down on
to the froant, top and back of a four-sided 'table! covered with
cloth and revolving on an axis. The cloth to be printed passes
between the table and the‘blocks and gets its pattern in
succession. The blocks are forced down upon the fabric by

means of springs, and the fabric is printed.

Copper Plate Printing:

Towards the end of the 18th century there were the first
attempts a2t printing from engraved copper plétes. The printing
was carried out by the 'intanglio' process. The copper plates
were itched with the pattern to be printed. The colour was held
in the incised lines and’the pattern is transferred from then
to the cloth by pressure applied by & wooden mallet. The
pressure applied by a wooden mallet as in block printing did
not suffice to produce a clear impression so a copper plate
printing machinelwas constructed. This was a slow and diff-
icﬁlt process and a continuous repeat could not be obtained,
so this was oénverted into a qyiinderical form,‘similar to the

roller printing machines,’®of today { 4 ).
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Roller Printing Machines:

The earliest descriptién of 2 roller printing machine dates
back from 174% in a patent issued to keen and Flatt. The rollers
were engraved plates bent around a mandril, the ends being joined
by soldering, brazing, or riveting. Since no doctor blade was
mentioned, the colour furnishing roller must have inkgd only
the high portions of the engravings, so that it printed only
in relief. "In 1772 Atkin patented a single colour printing
machine, also in relief. In 1780 Bonvalet, a cloth printer of
Amiens constructed a machine which was turned by hand consisting
of a wooden cylinder and a hollow iron roller with an engraved
copper surface. Between 1790 and 1800 relief roller print m
machines were set up, notably by Depouilly in France and \
Ebinger in England. Burch introduced the art of coppering the

rollers and of a continuous colour furnishing blanket (4 ).

Engraved Roller Printing

Successful printing with engraved roller was done after
the introduction of the 'doctor' blade by Thomas Bell, a
Scotsman who patented it in 178%. The ‘doctor! blade is use-
ful in supplying the colour as well as to clean the colour from
the unengraved portions thus the colour remains only in the
incise@xsurface of the roller and so prints are obtained in

'intaglio' (9.

L4
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‘Screen Printing:

Screen printing as is known todéy is basically a stencil
process used by the Japanese, probebly around the end of the
8th century. The printing of cloth with stencils was first
done by a Shinto priest called Yezen and so it is still called
as the Yazen style. This was carriedéout by using stencils or
‘screens made of especially prepared rice peper. ZPattern
containing free centers or holes were held together with human
hair. In time the hairs were fixed across a wooden frame and
later a gilk gauze was used and so the silk screen as we know
it came into uge. The colour was gently pressed through the
stencil with the help of a brush, the squeeze uged today.is‘

a much later invention Ciﬁ ). ’

When screen printing was first devgloped it was done
entirely by hand., A4 fabric’known as the 'bolting silk' is
stretched and fixed onto a wooden frame. A design is ﬁraqed
on a tracing paper and then transferred on the screen - this
can be obtained Ey many & method the simple one of painting
out the background with varnlsh to the most advanced photo~
mechanlcal tedhnlque. For prlntlng the screen is kept on the
fabric,~the dye paste is poured on the screen and forced
through the screen on to the fabfic_with the help of a

squeeze.

The entire process being done by hand was very slow, so

attempts were made to mechanize the process. In 1954, the
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first fully avutomatic flat-bed machine came into operation.
Basically ail the operations of the flat~bed machine are the
same ag those of hand printing only that they are mechaniged.

’

In the screen printing the latest development is the
rotary screen printing. It is a combination of the roller

printing and flat-bed machine.

The screen usedﬂig in the fofm of a roller. A two-ply
screen, consistiﬁg‘of a metal mesh support screen and a nylon
- or terylene engraved screen is used. The support screen is
used to give strength and maximum resistance to wear and tear.
For printing the rotary screens are placed close together
_round a central pressure bowl, and the fabric is passed between
uwitﬂ a fifm support of a continuoug blanket. The print paste
ig fed into the rotary screens through PVC tubing by means of
u‘an-automatically controlled colour pump. A& squeegee is used
to press the colour through tﬁe mesh. Colour éequeﬂce is from
dark to light to avoid smearing. ‘The screens can‘be arranged
in different ways for example above or below a fabric running
horizontdlly, against a fabric running vertically, or round a

central pressure cylinder (29).

Transfer Printing in general:

i

Transfer printing is a recent developmént for printing of
textiles. It is a‘simple heat-transfer method of patterning

‘fabrics. Tt involves the transfer of colour from one surface
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(péper) to another surface (cloth).‘ The pattern is first
printed on to a paper with special inks usually containing
disperse dyestuffs wﬁich sublime at temperatures between
150° and 220°C. At this temperature the dyestuffs which are
in their vapour phase, have little affinity for the paper butb
a high affinity for the fabfic to be printed and thus the Ilmage -

is transferred from the paper to the fabric.

The technigue of patterning fabric by heat transfer was
first introduced in 1953 in Ttaly by Stampa Tessuti Artistic
of Milan and was named the 'Star trénsfer printing process’'.
This was a2 direct and +true fpre runner of %ransfer printing as
we know today. The big drawback to the star method was that a
normagl fixing process was also necessary after transfer and
this made it costly and non-competitive. In 1952 ICI took out
 patents for a sublimation technique which they had evolve, but
which subsequently they found was noﬁ—commercially viable. ‘In
1960 Noel Deplause started experimenting amd in 1965 Filatures
Provoust Masurel‘at‘Rcubaix, northern France registered the
_neme 'Sublistatic' and in about four years the company reached

its full commercial peak (%9 ).

The technigue of transfer printing has been recently
introduced in India., In 1977 a colleboration agreement was
made between Btrachan-.Henshaw of U.K. and Hindustan Thermo
Prinﬁs of India and the commercial production of transfer

printing paper was started in December 1981 (3}).

i
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Paper used and its printing:

In principle any paper can be used as the carrier material
but for economic reasons meximum dye should be released dufing
transfer by the paper. The paper used mist retain sdequate
strenéth after heating and have sﬁitable surface properties for
the prinﬁing method to be used. Machine glazed kraft; bond and
cartridge are some of the stiggested papers which can be used.
The paper should be smooth and non-fibrous. For rotary screen
gbsorbent paper has been suggésied but to prevent high penetra~
tion which would cause poor transfer adjustment hag to be made

in the ink used (27).

Printing of transfer papers is done by gravure, flexography,

lithography, letter press and screen printing.

Fabric‘Transfer;g;intingfMadhineg:

1.  Flat-bed presses.
2, Continuous blanket type machine.

3. Vaccum agsisted machine.,

~

1. Flat-bed présses:‘ The pféss base is semi~-rigid, padded
with a blanket overlay. The fabric is placed on the press bed,
the paper 1s placed on the fabric and the press head then
lowered. Printing time and pressure are varied according to the i
fabric. This is mainly used for fully fashioned knitwear, cut

and sew panéls, dress lengthé.and motif printing.
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. Contimuous blanket type machine: In this process the

heated calenders, contact being maintained by an endless blanket.
The cylinder is heated by electricity or hot oil. The output
can be as high as 1420-1640 yard/hour. . ’

3. Vaccum agsisted machineg:” This is also a continuous

calender type machine but the contact pressure is obtained by
vaceum and not a'blanket. It does.not have a blanket or apron. -
Tt is heated with infra,red"radiétors and the cylinder is per-
forated and covered with a light padding to which paper and
fabric appear to adhere evenly and without tension. The flow

of air through the paper and fabric asslists transfer of thé dye
-vapour. Deep penetration of dye in the faéric is obtained due
to the vacuum created. Its printing speed is between 165 to 220
vards/hour. The advantage is that the 'handle' of the fabric is

unimpaired owing to the low tempexaturemréquired.

3. General Properties of Disperse Dyes.

In 1921 the first hydrophobic manmede fiber came into
market. iThis presented a new problem as it had ng affinity for
any of the existing dyestuffs.  The first satisfaftory method of
cél&réti@ﬁnaﬁ celluloge acetate was found by Malland Ellis who
observed that many simple insolublé azo dyes would be absorbed
by cellulose acetate from an agueous dispérsion, stabilized with
sulphated faﬁty alcohols or similar su:faée active compounds.

A large number of dyes whose application depends on this



principle made their appearance and are known as the disperse
dyes. This class of dyés have been very useful and the demand
has increased significantly with advent of the truly synthetic
manmad e fiberscyémhe disperse dyes belong to one thelfollowing
three clagsses (4 ):

a. Nitroarylamine disperse dyes.

b. Aminoazobenzene disperse dyes.

C. Aminoanthraquinone disperse dyes.

a. Nitrocarylamine Disperse Dyes:

CNu—

In the nitro dyes the chromophore is the NOZ group and
the auxochromes are the hydroxyl and aminogroups. The dyes
exhibit benzenoid—quinonoid tantomerism and their colour is
due to the preseﬁce of the quinonoid form.

e.g. C.I, Digperse yellow 22

No,

CO~NH Ll

B. Aminoazobenzene Disperse Dyes:

Cons NS

The characteristic feature of the azo colouring matter is
the presence of the azo group - N = N- as chromophore usually
associated with auxochromic hydroxyl or amino groups; the dyes
exhibit benzenoid - quinonoid tantomerism with the correspon-

ding quinone hydrozones.
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e.g. C.,I, Disperse orange - 3

oA D~N=N~DnNH,

Cs Aminoanthraquinone Disperse Dyes:

®

o

o]

The characteristic chroﬁophore of the anthraquinane and
related colouring matters is the carbonyl groups and this may
be present once or several times. Amino- and hydroxyl groups
and their sybstituted forms WH p, NR,, NHCOR, ORae freguently
present and act as anxochromes.

| e.g. C.I. Disperse violet 28
. O NH,
NHL-

The disperse dyes, used successfully for the synthetic:
fibers like polyester, came across some difficulty due to their
sensitivity to heat; which made thg’dyes subolime on applica-
tion of heat. Some non-ionic disperse dyes have been shown to
sublime at temperatureé as low as 140°415620'under atmospheric
conditions (§ ). This property o:_fhe disperse dyes to sub-
lime was noticed, iﬁ the af ter-treatment of ‘dyed polyester and
polyester/cellulose mixtures at temperatures in the region of
190°-220°C, e.g. in pleating process, which lead to loss in
colour value, staining of white grounds and the contamination
of equipmént. The disperse dyes differ in thelr sensitivity to

heat; they sublime at different temperatures. When dyes having

!
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high sublimation fastness are used the t2rdency to sublime

~

decreases.

Thig sublimation property of the disperse dye, which Eaused
p&oblems in the dyed fabrics was used advantageously to develop -
a new printing process namely transfer printing. In trangfer
printing tﬂé dye printed on paper is transferred on to the
fabric by the application of heat; The dyes with good sublima-
tion fastﬁess are not useful as they would not‘transfer. The
characteris£ics of dyes for heat transfer printing are given
below: .

1. The molecular weight of tﬁese dyes fall in the range
230 to 370. The fénge can furfher be narrowed to 250
to 340 (21). ) \

2. The sublimation fastness of these iyeé is generally not '
good. The dyes required must sublime at temperatures V
below 200°C.

3. Dyes shéuld not have high pélarity.

4. The vapour pressure of the &yes shotld be high (26).

The suitable dyes should exhibit excellent colour value,
excellent heat transfer dyeability, excellent colour fastness
<{other than sublimation fagtness and excellent printing ink

suitability).

The technique of tranéfer printing of polyester has been
well established. Successfully transfer printing on polyester-

cétton blends is under constant research, as cotton is not

!
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receptive to the disperse dyes. Methods of imparting disperse
dye affilit§ to cellulose (7 ) are:

1. Chemical modification of cellulose.
2. Surféce modification of cellulose.
B Interfacial polymerization.

4. Grafting.

5.V Resin treatment.

6. Use of high boiling swélling agents.
‘7. TUse of metal salts.

4. Research Studies on Transfer Priﬁtihg of Polyester

and Polyester:Cotton Blends.

In thé study of transfer prinﬁing on chemically modified
~cotton, Dr. Einsele et al. (1Y ) have modified the cotton using
by means of (1) Acetylation - a mixture of glacial acetic acid,
acetic acid, anhydride and perchloric acid was used, (2) Benzo-
rylafion - Benzoyl'thioglycoliC‘acid and benzoyl salicic acid
were used, (3) Reaction with monochloro—s-ﬁxiazines-cottoﬁ was
reacted ‘with triazine derivatives by dissolving the triazine
compounds in DMF, (4) Reaction with IsocyanatesQPheny; isocynate ,
cyclohexyl isocyanate and methyl isocyanate were used, (5)

Other modification reactions- (a) sulfochlorides esp.p-toluene
sulfochloride, (b) reactioné with aromatic acid amide methylols,
(c) grafting with stryrene, acrylonitrileand acrylia acid methyl
ester. 'The best dye uptake was produced by benzoylation reac-
tion with phenyl iéocyanate and grafting with acrylonitrile.

The dye fields éveréged 70-80%. A comparison with.PES ghowed
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suitebly modified cotton to have the same or better dye affinity
as PE3S. The bri;lianéy of the dyeings~and pfints on modified

cotton was on par with PES.

It was found the subsgtituents with'hydrophlie éroups‘
produce smaller effects -than those with hydrophobic character
substituents with aromatic groups are superior to those with

aliphatic groups in their effect.

In general thé wasgh fastness was not .good but satigfac-
- toxry results were:obtained with benzoylation and modification

with phenol isocyanate.

UBLeKaghouti et al. (1§") in their study on,transfer.
printing of chemically modified polyester/cotton blend had
-modified the cotton component of polyester/cotton blend by
‘the introduction of cyanoethyl, cérbamoyleﬁhyl, carboxymethy 1
and cyanoethyl tOgether‘with carboxymethyl groups. The modi-
fiel samples both before and after crosslinking with carbamate
reactant were heat fransfer printed and evaluated for coiour
strength. Cyanoethylation was the most effeé%ive modification,

crosslinking impaired ‘the printsbility.

Achwal and Deshmukh ( 4. ) in their.study on modification
of cellulose component in blends with polyester to impart
transfer printability have evaluated the effectiveness of
swelling agents treatment and cross linking agent treatment

under different conditions with a view to compare the extent



ag.well as fagstness properties of disperse dye transferred to
cellulosic cémponént. Bffect of pretreatments on the mechaniecal
properties of the fabrics has also been'evaluaied. Polyester/ |
cotton 67/3% and polyester/viscose 67/33 were the two fabric
éampleé used. Transfer printing paper recommended;for 100%
polyester fabrics were obtained readymade and used. The cellu-
lose was modified by pre-treatment with swelling agents, N-
“methylol cross-l;nking aggpts and a combinatién of dimethylol
dihydroxy ethylene ureahand swelling agents. The 8welliﬁg
agenté used were (1) PEG-600, (2) PEG-1000, (3) Diethylene
glycol monoethyl ether CDGEE),f(4) Diethylene glycol monomethyl
ether (DGME). '

All the pre-treatments used gave higher transfer effici- .
ency values than the untreated samples., N-methylel cross-
linking agents used were melamine fo:maldehyée or dimethyel
‘ dihydroxy ethyléne urea along with Zﬁ(NO3)2, 6H20 and dried
at 80°C. Pre-treatment with these showed higher transfer on
febrics as compared. to untreated samples. The combination of
the two pre-treatmeqts showed the transfer efficiéncy of the

same order as shown by the swelling agent alone.

Wash fastness tested by ISI/4 test method showed that all
the samples printed after pre-treatments showed good wash
fastness. More than 88% dye retention was observed in case

of gamples pre-treated with'polyglycéls.
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Heat transfer printing of cellulose has been studied by
Padhye and Gupta (24). Treatment of cellulose with glycol
ether -swelling agent; and polyepoxy condénsates, prior to
transfer printing has been done to increase ﬁhe transfer

"printebility. Polyester and its blends with viscose was used '

for fhe study. The dyestuff used was Navicet Blue FFR.

The results showed that the visual briliancy of the prints
improved with the treatmeﬁt by swelling agents. It was observed
that after washing the dye content on PET part was not much
changed and that the loss from ﬁhe viscose part was within 5%.
The percentage of dye transfer increased with the increage in
the percentagé of viscose in the blend showing that the swelling
agent had principally affected the vis&ose part of the blend.
The dye in the viscose part possessed good wash fastness as

far as ISQ T11 test was concerned,

'Treatment with polyepoxy condensates gave'similér results
as tréatment with swelling agents but the dye quantity taken
up was less than that taken up by the swelling agent. Cotton
fabrics which were treated with swe;ling agents showed less.
percentage of aye transfer as compared to similarly treated
viscose fabrics. The reason given for this was the high‘.

swelling capdcity of viscose than cotton.

According to the digcussion in the study due to the
\
presence of the swelling agent the structure of fiber opens

and allows the dye to diffuse inside. During the time of
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transfer the swelling agent decomposes at the temperatufe of
transfer printing and the structure collapses and the dye ié
entraped w}thin.ﬁhefiber thus the dye is retained eveﬁ after
washing. .

Transfer printing of chemicaiiy,modified cotton has been
s%udied by Einsele (fé Yo According to the author the sub-
stantivity of cellulose fibers for disperse dyes can be obtained ‘
by: (1) treatment with swelling agents such as pol&glyools but
the wash fastness ofytﬁe prints are inadeduate, (2) treatment
with resinsg, mainly ﬁelamine resin precondesate (e.g. Heowa-
print,,transfgr tex, lufixan and sublicotbon process), dis-
edvantages are high condensation temperature (220°C) with
after results‘in a residual odour, énd unsatisfactory fabric -
handle, (3) chemical ﬁodification €eZe treatmént with benzoyl
chloride, aliphatic and aromatic acid chlorides, acetic acid
anhydride and polymers. The chemical modification of cotton
by cyentholation was examined by pre-treatment with 2 percent
NalH, squeezing to ioo percent expression followed by treatment
for several periods at 55°C in distilled acrylonitrile and the
fabrics were‘examined for'nitrogen content and DS Transfer prin-
ting was done with papér pre-printed with disperse dyes. The
washing fastness obtained was inadequate. After treatment of
the print with melamine resins of binders used-in pigment
printing or fiber reaétive methylols gave some improvement'
although a wash féétnesé figure of 3-4 was not exceeded.

Etherfication with acrylemide for amino-ethylsulphate takes
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place in a gimilar manner %o cyanthoiation with alkali and
. results in much better dye absorption in transfer printing
with digperse dyes; the resultant prints ére much deeper and
whilst the red and blue give prints of good wash fastness

¢

(4-5) the yellow was unsatisfactory.

Tsuji et al (QSJ have studied the printing of chemically
modified cotton faﬁrics. Cotton fabtics were chemiéally mod i~
fied to allow t;ansfer printing with disperse dye and cationic
dyes. Ace“cylate@ cyanoethylatéd and styrene graftgd cotton
fabrics could be printed with disperse dye. ILight fastness waé
excellent but durability to laundering was poor, cationic dyes

were less successful,

Nishida et al. (23 ) in their vepor-phase transfer
printing of polyester/cellulose blends by surface treating
have studied varlous methods of surface treétment. Fabries
used were Polyester/cotton 65/35, polyester/rayon 65/35 and
polyester/ramie 65/35 commerciélly available trénsfer printing
paper was used.- Acetic acid;_propionio écid and'Butyric acid
treatment were used séparetely for all the fabrics. _The
results showed that these treatments helped to obtain very
bright printing of fabrics. The fabrics had good fastness
to washing dry-cleaning and sublimation, but & loss in

gtrength of the fibers was observed after the treatment.

Blanchard et al., ($.) in their study on transfer

w printing cotton and cotton blends have given several chemical
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treatments to modify cotton and cotton-blends and make them
suitable for transfer.printing with disperse dyes. The fabrics
used were 100 percent cotton and blends of 50/50 and T70/30
coftonupolyester. "The fabriés Werg printed with commerciai
transfer printing papers. ZEthylene and propylene glycols used
to increase the affinity of cellulose for disperse dyes were
permanently attached to cellulose through the use of DMDHEU
crogglinking agent. The results though prcmising, showed that
in most cases, good print durability to laundering was difficult
to obtain on cotton and cotton blend fabrics that contained only
glycol, croéslinking agent and catalyst. The priﬁt ratings of
100% cotton and 50/50 polyester/cotton were the sgme'before\
washing but after five washings -the pfint appearance in terms
of color saturation and design sharpness was superior on the
blend fabrics. Melamine formaldehyde resins along with blycols
‘have been reported in the study to be wuseful for modifying
cellulogic fabric for tfagsfer printing with disperse dyestuff,
polymer-treated fabrics have also been reported to be receptive
for the disperse dyestuff. In the study gotton and cotton |
blends were modified with thermo-plastic polymers. Polyacry-
late along with polypropylene glycolvand DMDHEU was used for
modification. ' The print ratings weré poorer thaﬁ those of
'glycol~treated fabrics. Another chemical treatment was the
in-situ polymerization. Interfacial.polymerization techniques
were used to form polymers on the fiber surface. Reactions

between an acid chloride and a bisphenol to form a polyester
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or an acid chloride and a diamine to form a polyamide were
carried out. The results showed that before washing the
transfer prints weré very- good ané print durability fo lannde~-
ring was falr to good depending on the fabric. The best results

were obtained on 50/50 cotton-polyester print fabric.

Chemical treatment of partial aoetyiation of fabric has’
been observed to be one of the most effective methods for modi-
fication.of cellulose cogtaining fabrics. Prechloric acid in
glacial acetic acid was used. Transferxprint ratings before

and after five washings were Vvery good.

It was summarized that before washing the print quality
of modified fabrics is outstanding but @urability to washing is
less satisfactory than similarly pfinted polyester. It was
suggested that further research on improving print durebility

was needed fér cellulosic fabriecs.

Deshpande aﬁd Chavan (1 ) in their stﬁdy on In—Si@u poly~
merization - a technique for improving printability and soil
release propertieé of polyester~cellﬁlose blends have suggested
sneconomical method which improves the transfer printability of
polyéster—cellulose blends. The method used is in-situ poly-
merization of acrylic acid, acrylemide and their mixtures onto
polyester-viscose blend fabrics sﬁand;ﬁ.evaluating‘the transfer
printebility with disperse dyes. Commercial grade finish KVS
‘containing built-in catalyst and polyethylene glycol 600 were

also used. A solution containing finish KVS, acrylic monomer .



33

and other ingradients was applied by padding (86% expression) to
polyester-viscose blend feabrics while the monomer was in process
of free-radical polymerizatién. Five different padding formnla-
tions for sample treatment along with‘untreated samples were
used. The gsamples were transfer prihtéd using commercial as well\
\ésllaboratory printed papeis under identical conditions. The
results showed that the cloth treated with ‘acrylamide and acrylic
acid gave more or legs eqpal results. The prints obtained on
modified fabrics)were superior than thosevon untreated or only
resin treated fabries. The polymer deposited fabrics showed
better fastness to washing as~§ompared to untreated or only

resin treated fabrics.

,Weilamﬂ and prin (3% ) conductéd a study on the transfer
printing of cellulosics. They have developed a method for modi-
fying cellulose to make it receptive for diéperse dyestuffs.
'This study was based on the study done by Blauchard and -
ico-workers , using reactive'resins. Fabric used wag cotton
sheeting. One inch square transfer papers, coloured with all
available dispersed dyes were prepared. N—methylol’carbomaﬁes
plus polyethylene glycol and a cross-linking latex was used for
the treatment. The treated samples when washed, some have
fairly good dufability whilé some disparsed dyes were complefely
washed out. . It was conciuded that selection of disperse dyes -
was very important to get durability. It was also concluded
_ that it was essential that the cﬁring of the finish on the

fabric be done simultaneously with the. transfer of colour to
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the fabric. The dye receptivity was optimized by adding water-
soluble monomers to the resins. The colour loss after washing
five times for treated cotton was 40%. On 50/50 polyester/
cotton colour loss was 10 to 20%. A colour loss of 40% is

unsatisfactory but 10% to 20% is acceptable.



