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The results of a study are reported in which silk fabrics have been pretreated with modified
melamine—formaldehyde resin. This treatment makes the fabrics amenable to subsequent transter

printing and crease-recovery finishing.

INTRODUCTION

Sublimation transfer printing of polyester is a well estab-
lished technique. However, the process is not readily
adaptable to the printing of silk fabrics owing to the lack
of substantivity of disperse dyes for silk. Chavan, Hanif
and Jain [1-4] have suggested a laboratory synthesised
resin that can modify cotton cellulose to impart affinity
towards disperse dyes. The synthesised resin is basically
acondensation product of melamine, formaldehyde and
poly(ethylene glycot).

An attempt has been made to modify silk to make it
suitable for transfer printing by using the above-men-
tioned resin. The effectiveness of this process has been
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studied in terms of dye transfer, wash and dry cleaning
fastness and changes in physical properties.

EXPERIMENTAL

Materials
The fabric used was commercially available degummed
but unbleached 100% silk (Bombyx mori) of 48 g/m?weight.
The commercially available disperse dyes used were
CI Disperse Orange 3 (CGY, Cibacet Orange 2R), CI
Disperse Violet 1 (CGY, Cibacet Violet 2R) and CI Dis-
perse Red 1 (ICI, Dispersol Scarlet B), The structure of the
dyes are shown in Figure 1.
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Figure 1 Dyes used in the present study

Other chemicals used included a non-ionic softener
based on a fatty alcohol-ethylene oxide condensate, sup-
plied by Fine Organic Industries Ltd, Bombay, and an
anionic auxiliary based on fatty alcohol, supplied by
Ahura Chemical Products Ltd, Bombay, under the trade
name of Finish XLHW. Gum Indalca AGBV (Indian Gum
Industries Ltd, Bombay), melamine, formaldehyde,
poly(ethylene glycol), magnesium chloride hexahydrate,
hydrogen peroxide, sodium silicate, soda ash were also
used.

Methods
Bleaching was carried out using 2.5% o.w.f. hydrogen
peroxide, 2 g/l sodiumsilicate, 2 g/l soda ash and 2 g/l non-
jonic wetting agent at a liquor ratio of 30:1 for 45 min at
80°C and pH 9-10. The Indalca gum thickening, printing
of transfer paper and estimation of dye transfer were
carried out as described elsewhere [5]. The condensation
product of melamine, formaldehyde and poly(ethylene
glycol) was prepared as reported by Chavan and Jain {4].
The printed samples were subjected to ISO 2 wash
fastness and dry cleaning fastness tests. The crease-
recovery angle was measured on a Shirley crease recov-
ery tester. Tensile strength was measured on an Instron
machine using a specimen length of 20 cm and width of
2.5 cm. Bending length was measured in a Eureka bend-

ing tester. Flat abrasion resistance was measured on a
Universal wear tester using 00 grade emery paper in the
abrading arm and 0.5 Ib load on it. The yellowness index
(YI 313) was measured using an ACS spectrophotometer
interfaced to an IBM computer.

All physical tests were carried out after conditioning
the samples at 25°C and 65% r.h. The average of five
measurements were reported.

RESULTS AND DISCUSSION

Dye transfer and fastness of prints

The method used essentially consisted of pretreating silk
with the synthesised resin in a pad-dry application pro-
cess, and simultaneously curing the resin and transfer
printing for 1 min at 190°C. The pad bath composition
was as follows:

Synthesised resin 200 g/1

Catalyst (MgClL.6H,O) 10g/1

Softener (non-ionic) 25¢g/1

Padding 90% expression
2 dips and 2 nips

The fabric samples were dried for 3 min at 90°C and
subjected to transfer printing for 1 min at 190°C using a
manual transfer printing press supplied by A Adkins and
Sons Ltd, England. The extent of dye transfer and fast-
ness properties determined are reported in Table 1.

The results indicate that good dye transfer was possi-
ble on silk with this type of substrate modification. The
dry cleaning fastness of the transfer prints was excellent.
However, the prints tested for ISO 2 wash fastness showed
staining of a white adjacent fabric, though the fastness
grade was about 4. Since the majority of silk fabrics are
subjected to dry cleaning, the unsatisfactory wash fast-
ness, particularly in terms of degree of staining, was not
judged to be a serious drawback to the process.

Physical properties

The effect of this pretreatment on the physical properties
of silk was evaluated in terms of crease-recovery angle,
bending length, abrasion resistance, tensile strength and
tear strength. The results given in Table 2 indicate that
crease-recovery angle and tensile and tear strength de-
creased when the pretreatment was carried out without

Table 1 Effect of resin treatment on dye transfer, wash fastness and

dry cleaning fastness

Wash fastness

Dry cleaning fastness

Dye

transfer Change of Staining Change of Staining
Dye (%} colour of white  colour of white
Cibacet Violet 2R 73 4 2-3 5 5
Cibacet Orange 2R 87 4 2-3 5 5
Dispersol Scarlet B 72 34 2-3 5 5
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Table 2 Eftect of resin treatment on physical properties of silk

Strength retention (%)

Crease- Bending length (cm) Tensile strength  Tear strength
recovery Abrasion
angle Yellowness resistance
Sample (W+F) Warp Weft index Warp Weft Warp Weft {cycles)
Control 249 1.87 2.35 11.7 100 100 100 100 30
No softener 190 2.15 4.08 16.5 93 90 86 87 38
With non-ionic softener 254 1.95 3.25 18.3 111 106 105 104 45

any softenerin the pad bath. However, the incorporation
of a non-ionic softener helped to improve these proper-
ties, as compared with those of the control sample. The
pretreatment with synthesised resin also helped in im-
proving the abrasion resistance of silk fabrics, which is
generally reported to be very poor in the natural state.
The handle was comparable to the control sample, al-
though a certain amount of yellowing of the fabric was
found tobe unavoidable. A weight gain of about 14% was
also observed, which was considered to be an added
advantage of this process.

Fibre-resin-dye interaction

The following two tests indicated the interaction of the

resin with the silk and the dyes under investigation.

(2) The untreated silk fabric completely dissolved in or-
thophosphoric acid within 1 h, whereas the transfer-
printed silk fabric only disintegrated but remained
insoluble even after 24 h. This test confirms the cross-
linking of silk with the resin under transfer printing
conditions.

(b) When the transfer printed sample was subjected to
extraction with DMF at the boil, it was found that a
high proporticn of dye remained attached with the
fibre. The test confirms the interaction of dye with the
resin.

CONCLUSION

The pretreatment of silk by a pad—-dry application of
laboratory synthesised resin was found to make the
fabric suitable for the simultaneous transfer printing and
crease-resist finishing,
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