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Abstract

This study examines the mordanting effect and multi functional properties of silk fabrics dyed with
onion shell extracts that were mordanted with gallnut. The contents of this study are as follows. First, the
optimum dyeing conditions were investigated by measuring the K/S value that depended the on dyeing
conditions when silk fabrics were dyed with onion shell extracts. Second, the color, brightness, and
chroma differences that appear after mordanting with gallnut were investigated by measuring the K/S and
Munsell value. Third, the color fastness and antimicrobial activity were measured. When silk fabrics were
dyed with onion shell extracts, the optimum dyeing conditions were a dyeing temperature of 70°C, a
dyeing concentration of 160%, and a dyeing of time 30min. After mordanting with gallnut extracts, the
K/S value increased remarkably and was larger in pre-mordanting than post-mordanting. The H value
displayed yellow-red in all cases of pre and post mordanting. However, the H value was more reddish in
the order of non-mordanting<post-mordanting<pre- mordanting. The mordanting of gallnut extracts did not
influence the V value. The C value decreased by the mordanting of gallnut extracts and was smaller in post-
mordanting than pre-mordanting. In the case of post mordanting (300%), wet cleaning fastness showed a
4-5 grade, dry cleaning fastness showed 5 grade, perspiration fastness showed 4~4-5 grade, and lighting
fastness showed 4-5 grade. All of the dyeing fastness were improved by mordanting and dyeing fastness
of post-mordanting was superior to that of pre-mordanting. There was no antimicrobial activity in the case
of onion shell extracts, but the antimicrobial activity of gallnut extracts was excellent. The silk fabrics
dyed with onion shell extracts did not show an antimicrobial activity, but the silk fabrics dyed with onion
shell extracts and mordanted with gallnut extracts showed antimicrobial activity of 99.9%.
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Fig. 1. Structure of quercetin and gallic acid.

Table 1. Characteristics of fabric
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Fig. 2. Effect of dyeing temperature on the K/S value
of silk fabrics dyed with onion shell (Dyeing
condition; concentration 160%, o.w.f., treatment

time 30minutes).
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Fig. 3. Effect of dyeing time on the K/S value of silk Fig. 4. Effect of onion shell conc. on the K/S value
fabrics dyed with onion shell (Dyeing con- of silk fabrics dyed with onion shell (Dyeing
dition; concentration 160%, o.w.f., temperature condition; temperature 70°C, treatment time
70°C). 30minutes).
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Fig. 5. Effect of mordanting method and galinut conc.
on the K/S value of silk fabrics dyed with onion
shell (Dyeing condition; temperature 70°C, time
30min, concentration 160%, o.w.f.).
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Table 2. Effect of mortdanting method and gallnut conc. on the H, V, C value of silk fabrics dyed with onion shell

None 9.13YR 6.59 5.01

30 749YR 6.52 5.01

60 7.54YR 6.36 5.01

Pre-Mordanting 100 7.40YR 6.44 5.02

200 777YR 6.42 4.64

300 7.68YR 6.38 4.67

30 7.60YR 6.49 4.63

60 7.60YR 6.71 4.55

Post-Mordanting 100 7.74YR 6.67 4.29

200 7.82YR 6.58 4.24

300 7.87YR 6.63 427

Dyeing condition; temperature 70°C, time 30min, concentration 160%, o.w.f.
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Table 3. Effect of mortdanting method and conc.
shell and mordanted with gallnut

on wet & dry cleaning fatness of silk fabrics dyed with onion

None 3 2 1-2 34 4-5 3-4

30 3 2 2-3 4 5 4-5

60 3 3 2-3 4 5 4-5

Pre-mordanting 100 34 3 3 4-5 5 4-5

200 4 3 3 4-5 5 4.5

300 4 3 3 4-5 5 4.5

30 34 3 3 4-5 5 4-5

60 34 3 3 4-5 5 4-5

Post-mordanting 100 34 3-4 4-5 5 4-5
200 4-5 3-4 4-5 5 5
300 4-5 4-5 4 5 5 5

Dyeing condition; concentration 160%, o.w.f., temperature 70°C, time 30min
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Table 4. Effect of mortdanting method and conc. on perspiration - lighting fatness of silk fabrics dyed with onion

shell and mordanted with galinut

None 2-3 2-3 2-3 4
30 3 3 3 4-5
60 3 3 3 4-5
Pre-mordanting 100 3 3-4 34 4-5
200 3 34 4 4-5
300 3-4 4 4 4-5
30 34 4 4 4-5
60 4 4 4 45
Post-mordanting 100 4 4 4 4-5
200 4 4-5 4 4-5
300 4-5 4-5 4 4-5

Dyeing condition; concentration 160%, o.w.f., temperature 70°C, time 30min
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Fig. 6. Antimicrobial activity of onion shell and galinut

extracts.
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Fig. 7. Antimicrobial activity of onion-dyed and gallnut-
dyed silk fabric (Dyeing; concentration 160%,
o.w.f., temperature 70°C, time 30min, Pre-mor-
danting; concentraion 30%, o.w.f., temperature
80°C, time Post-mordanting; concentration 30%,
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