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Abstract

The purpose of this study is to investigate surface color change and effects of mordants on the K/S
values of silk and wool fabrics dyed with Lac extract, according to the mordanting methods and conditions
such as temperature, concentration and time of the mordanting bath. The results were as follow:

1. K/S values of the silk and wool fabrics according to the temperature of the mordanting bath were shown
a slight decline beyond 40°C.

2. Surface color of the silk changed from red to reddish purple and that of the wool showed red tone when
mordanted with Aluminum postassium sulfate, Copper acetate and Copper (II) sulfate regardless of the
mordanting conditions.

3. The light and dry cleaning fastness of silk and wool fabrics dyed with Lac extract according to the
mordanting methods were very good.
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Table 1. Characteristics of Wool and Silk Fabrics

Fabric | Weave | Density(warp weft/5cm) Weight(g/m2)
Silk Plain 276 192 26
Wool Plain 142 136 102
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Fig. 1. Effets of pre-mordanting temperature (°C) on
the K/S values of silk and wool fabrics dyed
with Lac extract.
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Fig. 2. Effect of post mordanting temperature (°C) on
the K/S values of silk and wool fabrics dyed
with Lac extract.
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Table 2. Surface color change of silk fabric dyed with Lac extract according to the mordanting methods and
temperature of the mordanting bath

. pre—mordant post mordant
mordanting temperature("C) % " - VIO L* i~ e Ve
Without mordants 40.68 3498 | 29.15 8.7R, 3.9/8.8
20 | 3416 | 3537 | 1532 | 7R, 3998 | 3339 | 3196 | 13.00 | 77R, 3.6/86
Aluminum | 30 | 3340 | 3513 | 1412 | 68R,3.7/95 | 31.96 | 2964 | 1119 | 6.4R, 3.582
postassium | 40 | 32.19 | 3496 | 1277 | 62R,34/94 | 3241 | 2959 | 1023 | 53R, 3.58.1
sulfate 50 | 31.17 | 3485 | 1201 | 62R,3.4/9.1 | 3160 | 27.13 | 658 | 3.0R, 3572
60 | 2990 | 3279 | 1145 | 59R, 3.1/85 | 3060 | 2535 | 332 | O05R, 3.4/67
20 | 2714 | 2513 | 667 | 42R,30/6.7 | 2175 | 1040 | 047 | 84RP, 23129
30 | 2653 | 2397 | 600 | 39R 2965 | 2125 | 872 | —043 | 84RP 23724
Silk | Copper acetate | 40 | 26.16 | 2361 | 526 | 3.5R, 2964 | 2077 | 7.88 | 038 | 85RP, 2322
50 | 2573 | 2350 | 508 | 3.0R 26/63 | 2065 | 681 | <022 | 8.6RP,2.2/1.9
60 | 2529 | 2343 | 395 | 18R, 26/61 | 2054 | 675 | 021 9.3RP, 2.2/1.9
20 | 2671 | 2492 | 712 | 45R,26/66 | 2518 | 2057 | 438 | 33R, 2.7/5.6
30 | 2635 | 2362 | 573 | 43R, 2664 | 2330 | 1714 | 171 12R, 2.5/4.7
(IIC)"S‘:l‘l’gw 40 | 2556 | 2357 | 500 | 40R, 2863 | 2324 | 1561 | 086 | OIR, 2543
S0 | 2538 | 2442 | 667 | 38R 2863 | 2316 | 1237 | -042 | 8$4RP, 2434
60 | 2520 | 2366 | 536 | 3.5R,3.0/6.1 | 2306 | 1152 | <074 | 7.5RP,23/3.2

Table 3. Surface color change of silk fabric dyed with Lac extract according to the mordanting methods and
temperature of the mordanting bath

pre—mordant post mordant
mordanting temperature("C) x P % x w -
L a b H, V/IC L a b H, V/IC
Without mordants 2532 | 30.60 19.05 8.0R, 2.8/7.9

20 | 24.86 | 2266 | 741 6.4R, 2.7/6.9 2269 | 2171 | 7.15 6.8R, 2.5/6.8
Aluminum | 30 | 2394 | 2257 | 734 6.1R, 2,7/6.8 2267 | 2170 | 7.00 6.8R, 2.4/6.8
postassium | 40 | 23.59 | 2228 | 7.02 5.9R, 2,5/6.7 2204 | 2160 | 697 6.9R, 2.4/6.7
sulfate 50 | 2322 | 2212 | 692 5.9R, 2.5/6.7 2200 | 2159 | 694 7.0R, 2.4/6.7
60 | 23.12 | 2133 | 624 5.7R, 2.4/6.5 2191 | 2158 | 691 7.0R, 2.3/6.6
20 | 2278 | 2141 | 657 5.7R, 2.5/6.4 2085 | 19.19 | 4.90 5.7R, 2.3/6.0
30 | 2241 | 2095 | 623 5.6R, 2.5/6.4 1993 | 1823 | 435 5.6R, 2.1/5.8
Wool | Copper acetate | 40 | 22.40 | 18.79 | 4.16 48R, 2.5/5.8 1959 | 1653 | 3.85 5.6R, 2.0/5.1
50 | 2124 | 1774 | 279 37R,2.2/5.8 1867 | 1290 | 281 5.5R, 1.9/4.0
60 | 21.03 | 1743 | 237 2R, 2.2/5.4 1772 | 1204 | 178 41R, 1.8/3.6
20 | 22.82 | 2010 | 638 6.2R, 2.5/6.1 2212 | 2092 | 659 6.5R, 2.5/6.5
30 | 2277 | 1996 | 483 4.8R, 2.4/6.0 2096 |-20.13 | 5.89 6.4R, 2.3/6.4
(H():osill)fe;te 40 | 22.14 | 1943 | 4.07 48R, 2.3/59 2084 | 1985 | 5.29 6.1R, 2.1/6.1
50 | 21.89 | 1866 | 3.43 3R, 2.3/5.6 1987 | 1746 | 4.06 5.9R, 2.0/5.4
60 | 2147 | 1840 | 291 2.7R, 2.2/5.6 19.16 | 1586 | 328 48R, 2.0/5.1
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Fig. 3. Effects of pre-mordanting concentration (%,
o.w.flon the K/S values of silk and wool
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Table 4. Surface color change of silk fabric dyed with Lac extract according to the mordanting method and
Concentration of the mordanting bath

mordanting pre-mordant post mordant
concentration{%) L 2 b H, VIC s a b H,ViC
Without mordants 40.68 | 3498 | 29.15 8.7R, 3.9/8.8

05 | 3225 | 3420 | 13.05 6.5R, 3.4/8.9 33.74 | 2881 9.80 47R, 3.7/1.6
1 31.13 | 33.85 | 12.27 6.1R, 3.3/8.8 32,15 | 28.86 9.59 48R, 3.5/1.7
2 2997 | 3329 | 11.11 5.5R, 3.2/8.6 31.66 | 29.20 9.48 48R, 3.3/17
3 29.73 | 3336 | 11.09 5.4R, 3.1/8.5 31.14 | 2953 9.39 4.8R, 3.3/1.7
5 28.78 | 33.01 | 1048 54R, 3.1/85 3061 | 29.60 9.28 4.8R, 3.1/7.7
05 | 2634 | 2497 | 7137 4.5R,2.9/5.9 21.74 | 1026 | —0.63 7R, 23/2.8
1 2598 | 24.11 | 649 4.2R,2.9/5.9 21.48 952 | -0.59 8.0RP, 2.1/2.6
2 2645 | 24.19 | 6.65 4.2R,2.8/5.9 20.77 785 | 046 8.2RP, 2.1/2.1
3 2712 | 2485 | 7.05 3.9R, 2.8/5.8 19.72 6.13 | =0.17 8.8RP, 1.9/1.6
5 2649 | 2387 | 585 39R,2.7/5.6 19.60 568 | —0.08 9.0RP, 1.9/1.5
0.5 | 27.74 | 2640 | 870 5.7R, 2.9/6.9 23.10 | 1634 1.58 1.3R, 2.4/5.6

1 27.15 | 26.02 | 8.00 5.2R,2.9/6.8 22.85 | 16.33 1.37 1.3R, 2.4/4.5

2 2658 | 2523 | 7.63 5.1R, 2.8/6.8 22.84 | 14.65 0.52 10RP, 2.3/4.4
3 27.03 | 2593 | 8.07 4.8R, 2.8/6.8 2241 | 1321 0.25 9.8RP, 2.2/3.6
5 27.37 | 25.99 | 8.08 4.7R, 2.8/6.7 2211 | 12.29 0.04 9.5RP, 2.2/3.4

Aluminum
postassium sulfate

Silk | Copper acetate

Copper
(IT) sulfate

Table 5. Surface color change of wool fabric dyed with Lac extact according to the mordanting method and
Concentration of the mordanting bath

mordanting pre—mordant post mordant
concentration(%) L a b H, V/C L 2 b H, VIC
Without mordants 25.32 | 30.60 | 19.05 8.0R, 2.8/7.9

05| 2244 | 2144 6.58 6.0R, 2.4/6.4 22.31 21.06 6.69 6.4R, 2.3/6.2
1 | 23.58 | 21.76 6.81 5.6R, 2.6/6.4 22.51 21.11 6.77 6.6R, 2.3/6.3
2 | 2399 | 2232 7.02 5.5R, 2.6/6.5 22.56 21.51 6.95 6.6R, 2.4/6.4
3 | 25.03 | 2266 7.15 5.3R, 2.6/6.6 22.88 21.82 7.21 6.8R, 2.4/6.4
5 | 2568 | 2335 7.45 5.2R, 2.7/6.7 22.84 21.70 7.30 6.8R, 2.4/6.5
0.5 20.85 | 24.97 737 5.3R, 2.6/5.9 18.41 13.92 240 44R, 1.8/4.1
1 | 21.33 | 2485 7.05 49R, 2.2/59 18.50 13.98 2.68 4.5R, 1.8/4.2
2 | 2079 | 24.19 6.65 4.6R, 2.2/5.9 19.06 14.25 321 49R, 2.1/4.6
312094 | 24.11 6.49 44R,2.2/5.8 19.66 16.59 3.59 5.0R, 2.0/4.9
5 | 2099 | 2387 585 4.2R, 2.1/5.7 19.65 17.66 3.78 5.2R, 1.9/5.4
05| 21.07 | 20.61 537 5.6R, 2.3/6.3 20.87 19.84 532 6.3R, 2.1/6.0

Aluminum
postassium sulfate

Wool | Copper acetate

1 | 2101 | 2035 | 534 5.6R, 2.2/6.3 2087 | 1944 | 522 6.1R, 2.1/6.0
Copper 2 | 2085 | 2020 | 5.17 5.5R, 2.2/62 2039 | 1867 | 483 59R, 2.1/5.7
(I) sulfate
3 | 2041 | 2004 | 498 49R, 2.2/6.1 2026 | 1830 | 4.66 S9R, 2.1/5.7
s | 2023 | 1900 | 437 49R, 2.1/5.9 1969 | 1795 | 457 5.8R, 2.1/4.4
Faxe Pyl WRolr o]FL A& Ve 9 FFE A = A2 Yt a8y Age
I AEE wolA) 3 AT ) gA FF9 BAQ o) A2 S 4] g3 PHF ASLrT WINYS
e SR QA% B Ax WEge =4 3 7o SRH3I HEE BT

-1139 -



126 SH0IR

SiA Vol. 27 No. 9/10, 2003

7ol A P K 40°CHM WEEE 0.5% 04
5%2 Z7veo} W Aviaye] 79 wubside] o
&) Lac @8 EE 54RE, 245 vigell 2ls] 39R=,
3% wfgol] o8] 4.7RE. ) EIG I, TuigHe]
79 oo o8] 4.8RE, ZAME WHE o)
9.0RPE, &+ mlgel 93} 9.5RPE ©|F 3, 8
Wigdd vt £igd gl 7337} Reddish purple %9
ojFol A Vet MG exd ulE U4 wsalel
FAV A RAFRE, R Fed Had A

Z 35S 74 wuk g g8 5.2RE, 2AHE )
gl 93] 4.2RZ, FAHE A o3} 49RE ©]F
A, Fojdel A4 Gl &8 6.2RE, &
AL g ola] 52RE, BAFE tide] ofs 5.8R
2 olEsle] Mt o F Red AlY-L JERAATH

3.0 AlZie) B

EeE 40°CM EEE 2%cw.hHE TFA
7+8 gasiel Adt d2g A - FoY HEsiE
o, Lac 289 43} vAE 4T Fig 52
el Avid Xeg S 4% Ao A&
T 2 gabgko] Evtslg o] wigrizte] dojd
55 KSBE Bt F29 Ase WaAy
£ 3A) 22 ALur gxel s 5 o 2 g
ko] ZhAsl ot v @Al ko] HojHFE gl
ol gt K/sghe mag Z71E Uehio] AuigA =
o) g gaAel daleold FARHA JErT

25

== = S
T

9 S
10+

S>N0O P8 e
:

0 10 20 30 40 50 60 70
Pre-mordanting time{min}

Fig. 5. Effects of pre-mordanting time(min) on the K/S
values of silk and wool fabrics dyed with Lac
extract.

~ 1140~

20} 6 S

10+t

KIS

SitA
SilkiCu-acetate
Sitki'Cu
Sitik/None
WoolAl
WoolfGu-acetate

>OOOrm

i

0 L i 1 L. I | i 1
0 10 20 30 40 50 80 70
Post mardanting time{min)
Fig. 6. Effects of post mordanting time(min) on the

K/S values of silk and woo! fabrics dyed with
Lac extract.

AR Ful Al A9 KISE Fol8
Fig. 6ol2 HHER, A g% FL vigdazte]
ZAZFE A E R &L ARt K
b4 578 B0, g Fgaxe] g A gA)
Zzol Abigle] WigAlZie whE gaskel Wikes
Aol YehdA] gol TejdA wxo uhE |aEd
W AE FAEIAT

WG Azt g FGAE9 FAM UELE Table 6
9} Table 79041 VERE H o2, diAdAEE 1A &
GAF He] Aol vigte] Mg AAL B
o] st Wytv gl o8 6.8RE, 24HF WY
of osf 5.1R=, B4HErig e ofs) 7.1RE o]F 3t
2, g g SRS A= Bg ¢
37RE, £4% wfgo) 28} 9.8RPE, E4iHE wiH ol
2l3} 9.6RPZ ol&dlo], AmjEygrrt T He
747} Reddish purple %9} ol Fo] A Jehiz
gon, WLy Fro wWE U waAs
3} FAketH T

w5, ¥ B g HPE e AE
dulul ol ola} 6.0RE, A4S Wil g8} 5.5RE,
2% Wgde) <8 5.1RE olEads, TMERe
A% Gutge] os 72RE, 2% iAo o)
5.6RZ, FF el 2ls) 5.0RZ o] Fsted, Bkt
T2 ojgeol o8l Lac 282 A BH S 4
Ardiglgols HutEog A4 SR 2o HElD
oo}, Mg 2wt T wE Mg XM Hsie



s=ddril i

[l

LacFES0| M) -IHSHE i 372 =il 127

Table 6. Surface color change of silk fabric dyed with Lac extract according to the mordanting method and time of
the mordanting bath

. . pre-mordant post mordant
mordanting time (min.) 5 5 7 % 5 5
L a b H, v/C L a b H, V/IC
Without mordants 40.68 | 34.98 | 29.15 8.7R, 3.9/8.8

10 | 2924 | 3279 | 1006 | 5.0R,3.2/86 | 3224 | 2978 | 10.62 59R, 3.6/8.1
20 | 3000 | 3279 | 1105 | 5.7R,3.2/88 | 3177 | 2920 | 946 | 48R, 3.5/1.7
Aluminum 30 | 3008 | 3310 | 11.85 | 6.IR,33/90 | 3070 | 2837 | 859 | 4.6R, 34/7.6
postassium sulfate) 40 | 30.35 | 33.11 | 11.86 6.3R, 3.3/9.0 2861 | 2782 | 8.17 44R, 33115
50 | 30.85 | 3333 | 1225 | 6.8R,34/92 | 2962 | 2756 | 743 | 38R, 3.2/7.3
60 | 3098 | 33.65 | 1269 | 6.8R,3.4/92 | 2926 | 2720 | 729 | 3R, 3.2/72
10 | 2649 | 2459 | 6.62 4.1R,2.6/65 | 2059 | 796 | —042 | 5.IR, 2.8/2.3
20 | 2611 | 2422 | 6.61 4.4R, 2.7/6.5 1987 | 7.83 | -040 | 9.0RP,2.122
30 | 2596 | 2398 | 6.52 4.5R, 2.8/6.5 1972 | 670 | =031 | 9.IRP,2.0/18
40 | 2500 | 2338 | 6.36 4.6R, 2.8/6.5 1928 | 644 | —025 | O.8RP,20/18
50 | 2495 | 2320 | 6.14 5.1R, 2.8/6.6 1927 | 633 | 025 | O99RP, 1.9/1.8
60 | 2436 | 23.04 | 6.08 5.1R, 2.9/6.6 1922 | 625 | —020 | 9.8RP, 1.9/1.7
10 | 2666 | 2533 | 7.94 54R,28/68 | 2529 | 2087 | 337 | 609R, 3.1/47
20 | 2733 | 2609 | 847 54R,3.0170 | 2345 | 1549 | 140 1.3R, 2.4/42
Copper 30 | 2779 | 2676 | 9.17 58R,3.1/72 | 21.80 | 13.00 | 015 | 9.8RP,23/37
(IT) sulfate 40 | 2791 | 2877 | 1155 | 6.1R,3.1/74 | 2089 | 11.59 | —0.23 | 9.8RP, 2.2/3.5
50 | 2845 | 2745 | 1040 | 69R,3.1/77 | 2085 | 1185 | —0.15 | 9.5RP, 2.2/3.4
60 | 29.46 | 2691 | 9.70 7.1R,33/81 | 2039 | 12.13 | —0.01 | 9.6RP,2.1/3.3

Silk | Copper acetate

Table 7. Surface color change of wool fabric dyed with Lac extract according to the mordanting method and time

of the mordanting bath
L . pre-mordant post mordant
mordanting time (min.) = + T ¥ T +
L a b H, ViIC L a b H, V/IC
Without mordants 25.32 | 30.60 | 19.05 8.0R, 2.8/7.9

10 | 2331 | 2202 | 661 5.5R, 2.6/6.6 22,14 | 2048 | 6.59 6.8R, 2.4/6.8
20 | 2445 | 2216 | 6.62 5.7R, 2.6/6.7 2233 | 2095 | 6.66 6.9R, 2.4/6.7
Aluminum 30 | 2477 | 2217 | 6.68 5.8R, 2.6/6.7 2236 | 2122 | 6.83 6.9R, 2.4/6.6
postassium sulfate | 40 | 2490 | 2222 | 6.69 59R, 2.7/6.8 2230 | 2126 | 6.84 7.1R, 2.4/6.5
50 | 25.11 | 2246 | 691 6.0R, 2.7/6.8 2192 | 2146 | 6.90 7.2R, 2.3/6.4
60 | 2571 | 2277 | 701 6.0R, 2.8/6.9 21.83 | 21.87 | 7.09 7.2R, 2.3/6.2
10 | 2126 | 1973 | 478 49R, 2.2/6.0 19.80 | 17.28 | 3.95 5.0R, 2.1/5.7
20 | 2123 | 1889 | 452 5.1R, 2.2/6.0 19.59 | 16.79 | 3.65 5.0R, 2.0/5.4
30 | 2086 | 18.85 | 4.09 5.1R. 2.1/59 19.55 | 1569 | 2.98 5.1R, 1.9/4.9
40 | 2048 | 1871 | 3.92 53R, 2.1/5.8 1945 | 1559 | 295 5.5R, 1.9/4.9
50 | 2035 | 1845 | 3.87 5.5R, 2.1/5.7 18.75 | 1473 | 291 5.5R, 1.9/4.5
60 | 20.14 | 1840 | 3.74 5.5R, 2.1/5.4 18.73 | 1393 | 290 5.6R, 1.9/4.1
10 | 2101 | 1977 | 476 5.6R, 2.1/5.5 2022 | 1950 | 5.11 5.4R, 2.2/6.1
20 | 21.10 | 1993 | 5.14 5.8R, 2.1/5.9 2071 | 1851 | 4.75 5.7R, 2.2/6.1
Copper 30 | 2092 | 1942 | 452 5.6R, 2.1/6.0 2037 | 1830 | 4.69 6.0R, 2.1/5.9
(1) sulfate 40 | 2082 | 18.71 3.92 5.6R, 2.1/6.0 19.86 | 18.27 | 447 6.2R, 2.0/5.8
50 | 2052 | 18.69 | 3.86 54R, 2.2/6.1 19.81 | 1826 | 431 5.8R, 2.0/5.6
60 | 2048 | 1856 | 4.36 5.1R, 2.2/6.1 19.80 | 17.65 | 4.26 5.0R, 2.0/5.6

Wool | Copper acetate
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Table 8. Light and Dry cleaning fastness of silk and wool fabrics dyed with Lac extract according to the

mordanting method

Mordants Sitk Wool
fastness
2%(o.w.f) pre-mordant post mordant pre-mordant post mordant
Aluminum Light 34 3 3 3
postassium sulfate Dry cleaning 34 4-5 4 5
Copper Light 34 4 34 34
acetate Dry cleaning 4-5 4-5 4-5 4-5
Copper(ID) Light 4 4 34 4
sulfate Dry cleaning 4-5 4 4-5 4-5
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