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Abstract

This study is to improve the worst lightfastness of a natural dye. To modify the fiber surface, low temperature
oxygen plasma was carried out on silk fabric. The result is followed below after the examination of surface shape,
dyeability, color change, UV absorbent influence and lighifastness.

I. When electric discharge outputs are 60W, 80W and 100W, and processing times are {Ominutes, 20minutes
and 40minutes, the etching effect of surface increased as electric discharge outputs and processing times
increased.

2. When examined UV absorbent for Shours, 10hours, 20hours, 40hours and §0hours, the value changes of JE
are 1.47, 2.51, 291, 3.71. 4.51 and 5.31 in case of Al pre-mordanting/ plasma 80W, 20min./ UVabsorbent
5% (100:1), 231, 2.47, 3.84, 3.90, 3.6] and 4.42 in case of Al pre-mordanting/prasma 80W, 20min./ UV
absorbent 5% (o.w.f). The lightfastness decreased when UV absotbent increased.

3. Dyecability of the samples pre-treated with five different methods was in the foilowing otder. plasma
processing for 20minutes at 60W/A1 pre-mordanting > A} pre-mordanting > plasma processing for 20minutes
at 60W > A after-mordanting >> non mordanting. Plasma treatment had superior effect on dyeability.

4. When UV absorbent was applied in fabric, the sample under higher electric discharge out puts showed more
effective in improving lightfastness.
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{Fig. 2> SEM photographs of silk fabrics: untreated & treated with oxygen plasma (1,000%).
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{Fig. 3> SEM photographs of silk fabrics
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Fig. 4> Apparent dye sorption of the plasma treated
silk fabrics dyed with Caesalpinia sappan. L.
{plasma treatment conditions, 20min. 8m Torr).
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{Fig. 5> Apparent dye sorption of the plasma treated

silk fabrics dyed with Caesalpinia sappan. L.
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(Table 1) Color change of the silk fabrics dyed with Caesalpinia sappan. L. by irradiation time

f 4E

ltem K/S Irradiation time (hr)
5 10 15 20 40 80
untreatment 1.70 392 3.80 491 542 6.50 743
Al pre-mordanting 1.87 321 343 3.82 452 543 691
Fe after-mordanting 1.80 344 347 494 4.54 5.72 732
Fe pre-mordanting/60W/10min. 1.84 293 382 402 4.84 5.02 6.70
20min. 1.85 2.80 343 392 420 458 5.74
40min. 1.89 291 30 333 4.00 454 5.6!
Fe pre-mordanting/60W/20min. 1.85 262 3.30 3R 482 5.62 6.82
80W/20min. 1.96 251 4.00 382 434 5.32 67
o 100W/20min. 197 2.56 351 4.44 482 5.01 5.84
A} pre-mordanting/60W/20min. 1.88 2.51 291 430 442 543 544
80W/20min. 1.96 248 343 4.01 440 521 540
100W/20min. 200 255 341 4.03 421 542 LY
Fe pre-mordanting/60W/20min./Ci. 197 241 2.82 3.80 388 474 489
- {o.w.f) 80W20min./Ci. 201 23] 247 2.80 390 3.6 472
100W/20min./Ci. 2,17 221 282 341 382 423 4.58
Al pre-mordanting/60W/20min/Ci. 202 2.4 280 3.80 391 453 4.59
(ow.f) 80WR20min/Ci. 201 231 247 34 3.9 361 442
100W/20min/Ci. 218 2.30 272 291 3.86 31 441
Al pre-mordanting/60W/10min /Ci. 1.34 1.83 250 3.02 3.76 464 582
(1:100) 80W/20min/Ci. 1.34 1.47 2.51 291 3N 451 531
100W/40min/ClL. 1.39 1.46 2,02 282 EXN)| 401 532
Fe pre-mordanting/60W/10min/Ci. 1.34 211 262 384 495 5.89 6.0
(1:100) 80W/20min/Ci 1.34 1.47 2.54 362 491 5.89 5.92
100W/20min./Ci 1.36 1.84 261 3.61 4.00 548 584
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(Table 2> Color change of the silk fabrics dycd with (uesalpinia sappan. L. by irradiation time

br Hem Before agent Shr 10hr

L* a? b* IR L* a'. | b* HV/C L* a* b* HVviC
untreatment 5960 | 1201§ 1575 528(:)3:1;0 5909 L1v8 | 13.58 ; 7456/:?6 69.57 | 1047} 1307 627[;(/) SYZ(S
/:Llf;ling 57201 1088 11.54 515131/;’41; 5694 1062 | 1044 50;;5] 67.15| 972 1015 60575?;1:3
;e;m?kw 5979 1L79| 154 52363;?3 5861 1inl I2.2!,0i ; 679(:3Y§1 6547 1039 1294 63(:?:8
;gﬁnw 57221 1062 1544 535‘;2’?3 5719 | 10.57 I0.26; 50<6532YSR5 6422 8.89) 1287 632259/2Y 9RO
All(l;:]:(_l 6248 | 1553 | 14.17 62);:!(22 62921 1401 | 1209 :] 46:]?12;{09 6692 1 1262 9.71 6:3::]:0
A):;ﬁ:'\v_!c. 6231 | 1550 13.67 6.3;/?4].(17 6259 | 430 11.00 6?);’122 63.68 | 1247 1003 6;]5(;'23
I:I[m“;nwj Ci. 61.80 | 1551 13.95 63!3 ’tlel 9 61.67 | 1458 1107 6:‘:33 8 63.49 | 1201 9.54 6?;’?220
ﬁﬁru 5929 348 1715 5672|Y3R5 6001 338, 563 538;2]Y§3 6279 | 329 9.52 :IOI(:IY()R}
F;;ﬁ:( . 59051 340| 706 56724?:”3{3 5986 | 3| 382 53892I1Yl2(6 6102 | 304 482 549435:(0'20
F;;:::(I 59931 405 9.04 568720:’:{:6 60571 119| 713 :gﬁql;:{fﬁ 6027 | 372 452 ;;SHYORS
PO TR T ETSY s (EYE ) T ctony | 19| 06| 2w ) Y
Zﬁnw 5217 006 3.0 S;I:I:JES 5238 | 0x0f 293 : 5;';’2013 5224 | 0.07 285 5;72!?“
mnw 5203 -005| 3.07 5;:;24 SLIS| 0| 29, 5802:; 5246 | -0.12 294 5;;,(1)2 .
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