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Development of New Surface Design Technique for Natural Dyeing
of Silk Fabric by Salt-Shrinkage Finishing
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Received_August 18, 2016 Abstract The objectives of this research were to study the effect of salt-shrinkage fin-
Revised_September 06, 2016 jshing of silk on shrinkage degree and dyeing property of cochineal, and to investigate
Accepted_September 09, 2016 e efficacy of obtained results for imparting surface design effect on silk fabric. Ultimately
it was aimed to suggest a technical process for developing natural dyed silk products with
diverse design. Premordanted silk fabric was treated with Ca(NOs)2 solution(gravity: 1.45)
at 90°C for 1 min, washed, dried for further evaluation. The shrinkage of salt-treated fabric
was calculated. The effects of salt treatment on the dye uptake of cochineal and color-
fastness were investigated. The degrees of shrinkage were 10% and 3% for warp and
weft, respectively. The salt treatment resulted in improving dye uptake of cochineal
slightly. In addition, it improved colorfastness to washing and light. On the basis of the
results, a technical process composed of premordanting, salt treatment and natural dyeing
was suggested and using the process, two examples of textile design were presented. It
can be concluded to impart various three dimensional surface design effect on silk fabric

by applying salt-shrinkage finishing with combination of natural dyeing and mordanting.
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Shrinkage(%) = (A=B)/A x 100 -+ (1)

where,
A I the length of warp or weft of untreated
sample

B : the length of warp or weft of salt—treated

sample
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Table 1. Shrinkage of salt-treated silk

Shrinkage (%)
Warp 10
Weft 3

Sample

Salt—treated silk
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Table 2. Effect of salt—shrinkage on K/S, L*, a*, b* and H V/C values of the cochineal dyeing

Mordants K/S Sample HV/C L a* b* AE*
Standard-silk 92.66 -0.18 2.64
None 0.13 3.9R 8.5/1.1 86.45 3.01 1.56 7.07
Al 1.46 - 2.6RP5.9/7.0 60.35 24.47 -840 4211
Untreated r
Cu 0.47 2.3RP7.1/1.5 72.86 3.38 -0.96 20.44
Fe 1.22 - 8.1RP5.9/0.7 60.75 2.11 0.50 32.06
None 0.14 3.8R 8.4/1.1 85.30 2.95 1.49 8.08
Al 2.15 - 2.7RP5.3/7.5 54.79 2726 -9.36 48.28
Salt-treated UTAFLT
Cu 0.56 | 5‘ 2.6RP6.9/1.7 7043 418  -1.10 22,95
Fe 1.64 - 6.9RP 5.5/0.7 56.67 2.26 0.31 36.15
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Table 3. Effect of salt—shrinkage on colorfastness to washing, rubbing and light of the cochineal dyeing

Washing Rubbing Light
Mordants Color Stain b Wet fastness
r e
change First Second y (20hr)
None 2 5 5 5 5 1
Al 3 5 5 5 5 2
Untreated
Cu 3 5 5 5 5 2/3
Fe 2/3 5 5 5 5 2
None 2 5 5 5 5 1
Al 2/3 5 5 5 5 2/3
Treated
Cu 3/4 5 5 5 5 3
Fe 4 5 5 5 5 2/3
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Figure 2. Flow chart of experimental process.
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Figure 3. Fabric samples with Al-premordanted/salt—treated/cochineal dyeing(a) and Fe—remordanted/salt—

treated/cochineal dyeing(b).
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