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Abstract—Wool and silk fabrics dyed with C.1. Acid Black 155 were subjected to sputter
etching and exposed to a low temperature argon plasma. Color depth of shade of the fabrics
increased considerably, but sputter etching was more effectively than argon low temperature
plasma treatment. And measured for any significant chemical modification by ESCA (XPS).
Sputter etching and argon low temperature plasma treatments incorporated oxygen atoms into

the surface.
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Fig. 1. Schematic diagram of sputtering.
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Fig. 2. Diagram of sputter etching equipment
RFS-200.
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Table 1. Changes in color of black-dyed wool fabric treated with sputter etching

- Munséii—éqlpr sys_ten}

- Cf}“?Z—LABi édlor system

Hue Value Chroma B L*  AE*ab
Argon sputter treatment - }
Untreated 6.46GY 1.34 0.27 14.02 -
Sputter, 10 sec 7.04BG 1.27 0.15 13.31 1.473
Sputter, 30 sec 6.44Y 1.12 0.21 11.83 2.379
Sputter, 60 sec 4.87Y 0.99 0.29 10.48 3.935
Sputter, 180 sec 1.33Y 0.50 0.17 491 9.316
Sputter, 300 sec 7.94Y 0.53 0.25 5.25 9.169
Argon sputter treatment
Plasma, 10 sec 6.46GY 134 0.27 11.02 0.000
Plasma, 30 sec 6.59GY 133 0.27 13.96 0.060
Plasma, 60 sec 6.46GY 1.34 0.27 14.02 0.000
Plasma, 180 sec 6.07GY 1.36 0.27 14.19 0.179
Plasma, 300 sec 6.46GY 1.36 0.26 14.25 0.247

Sputter etching and low temperture plasma treatment were carried out at a power of ZOW-,-a gas pres-
sure of 0.1 Torr.

Table 2. Changes in color of black-dyed wool fabric treated with sputter etching

~__ Munsell color system CIELAB color system
B ) ) B  Hue Value Chroma L* AE*ab
Dyéing and pretreated"silicone resin finishing
Untreated 3.13GY 1.22 0.29 12.87 1.284
Sputter, 10 sec 3.86GY 1.16 0.31 12.29 1.845
Sputter, 30 sec 0.80GY 1.07 0.35 11.34 3.004
Sputter, 60 sec 1.22GY 1.06 0.34 11.20 3.079
Sputter, 180 sec 1.15GY 1.08 0.34 1148 2.778
Sputter, 300 sec 1.71GY 1.06 0.31 11.28 2.926 .

Dyeing and pretreated fluoro resin finishing

Untreated 3.24GY 1.31 0.25 13.73 0.429
Sputter, 30 sec 8.38Y 119 0.24 12.56 1.713
Sputter, 60 sec 5.15Y 0.94 0.31 10.02 4438
Sputter, 180 sec 5.03Y 0.50 0.17 4.90 9.344
Sputter, 300 sec 2.35Y 045 021 416 10.248

Sputter etching was carried out at a power of 20W, a gas pressure of 0.1 Torr.
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Table 3. Changes in color of black-dyed wool fabric treated with sputter etching

Munsell color sysfém

_ Hue Value
Dyeing and pretreated silicone resin figiéhing -
Untreated 3.13GY 1.22
Sputter, 10 sec 3.86GY 116
Sputter, 30 sec 0.80GY 1.07
Sputter, 60 sec 1.22GY 1.06
Sputter, 180 sec 1.15GY 1.08
Sputter, 300 sec 1.71GY 1.06

Dyeing and aftertreated silicone resin finishing

Sputter, 10 sec 2.56GY 1.08
Sputter, 30 sec 5.99GY 0.93
Sputter, 60 sec 047G 0.92
Sputter, 180 sec 5.13Y 0.96
Sputter, 300 sec 3.02Y 0.96

Chyorﬁé 7

0.29
0.31
0.35
0.34
0.34
0.31

0.27
0.27
0.24
0.27
0.20

L*

12.87
12.29
11.34
11.20
11.48
11.28

11.42
9.94
9.79

10.25

10.18

Sputter etching was carried out at a power of 20W, a gas pressure of 0.1 Torr.

Table 40l & YA EZ) U] sputter etching
A8 PP de] 7IAxmHAAM e e ¥
L2 ESCA EMo 23 4Juld dAvE 7|22
g ES FH Ve sputter etching ¥ ar-
gon AxZetznt M e, EF o vl
vlal A Ciy7t AL, 07t FUHEC2A 0,6/Cis
H)7} Zoiste] 7] FEW 4R EC] =UH
Tdoe] estd A& ¢ F Itk THEE sput-

1.284
1.845
3.004
3.079
2778
2.926

2.689
4.135
4.258
3.828

CIIiZLAB color system
AE*ab
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Table 4. Ralative intensities in ESCA spectra of wool fabric treated with sputter etching and

argon plasma

Chemical B o Cl}er;llcal coﬁ;;ositidfl gfjs*uir_fgcer(r%)
Component A )h__rlétreértear_ Sputter etching ; B
) Cis 7 780 776
Oss 119 14.4
Nis 7.1 7.1
Sep 3.0 0.9
015/Css 153 186

238 @EREI IEEIE ek $355(1994.9)

64.9
231
11.3

0.7
35.6

‘Argon plasma



Table 5. Changes in color of black-dyed silk fabric treated with sputter etching

Argon sputter treatment

Untreated

Sputter, 10 sec
Sputter, 30 sec
Sputter, 60 sec
Sputter, 180 sec
Sputter, 300 sec

Argon plasma treatment

Plasma, 10 sec
Plasma, 30 sec
Plasma, 60 sec
Plasma, 180 sec
Plasma, 300 sec

Sputter etchingoll @]3F ou, 712 4%9] gy

v Hue

249GY
9.10Y
2.54Y
8.12YR
5.54R
2.96R

0.42GY
0.93GY
8.17GY
8.40GY
_088GY

Munsell-coi(;{ s_}s{em

Value_:

174
1.63
121
0.85
0.63
0.59

1.76
1.78
1.76
171

49

Chroma

0.22
0.22
040
0.32
0.18
0.12

0.21
0.18
0.17
0.20
0.24

L*

17.96
16.83
12.75
9.07
6.58
5.83

18.14
18.32
18.15
17.64
17.22

7 A'CIEITAB col‘(-)r‘ _éyéte;{

AE*ab

1.143
5.632
9.135
11416
12.135

0.224
0.488
0.403
0.351
0.774

Sputter etc};ihg and low témperture plésma treatment were carried out at a power of 20W, a gas

pressure of 0.1 Torr.

Table 6. Changes in color of black-dyed wool fabric treated with sputter etching

Munsell color system

Dyeing and pretr_(;a-ted silicone resin finiéhing

Untreated

Sputter, 10 sec
Sputter, 30 sec
Sputter, 60 sec
Sputter, 180 sec

Dyeing and pretreated fluoro resin finishing

Untreated

Sputter, 10 sec
Sputter, 30 sec
Sputter, 60 sec
Sputter, 180 sec
Sputter, 300 sec

Hue Value Chroma L* AE*ab
5.08GY 1.69 0.22 17.50 0.582
6.78GY 1.61 0.20 16.69 1.295
4.34GY 1.69 0.16 17.46 0.721
0.81GY 1.65 0.15 17.03 0.992
6.69Y 1.59 0.25 16.49 1.550
7.94Y 1.72 0.21 17.78 0.250
1.17GY 1.78 0.17 18.37 0.566
3.67Y 1.47 0.32 15.31 2918
8.70YR 0.99 0.37 10.56 7.705
6.57R 0.56 0.17 5.61 12.381
431R 0.55 0.12 550 12.470

Spuitter etching was carried out at a power of 20W, a gas pressure of 0.1 :I‘érr;

J. of Kor. Soc. of Dyers and Finishers, Vol. 6, No. 3(1994. 9)/ 239



50 %z 3.

:'7.

2

Table 7. Changes in color of black-dyed silk fabric treated with sputter etching

Munsell color s;sgm;_

Cﬁiﬁ color sys_tér}y_

Hue Value
Dyeing and pretreated silicone resin finishiﬁgw
Untreated 5.08Y 1.69
Sputter, 10 sec 6.78Y 1.61
Sputter, 30 sec 4.34GY 1.69
Sputter, 60 sec 0.81GY 1.65
Sputter, 180 sec 6.69Y 1.59
Sputter, 300 sec 1.20GY - 1.07

Dyeing and aftertreated silicone reisn finishing

Sputter, 10 sec 9.54GY 1.58
Sputter, 30 sec 9.15GY 1.45
Sputter, 60 sec 0.62G 1.37
Sputter, 180 sec 0.68GY 1.37
Sputter, 300 sec 3.53GY 1.40

~ Chroma oL AE*ab
022 17.50 0582
0.20 16.69 1.295
0.16 17.46 0.721
0.15 17.03 0992
0.25 1649 1,550
0.33 1630 1.600
023 16.34 1.653
0.19 1514 2825
0.16 1437 3671
023 1437 3781
023 14.59 3618

Sputter etching was carried out at a power of 20W, a gas pressure of 0.1 Torr.

sputter etchingxg] A& Al A
de 2 9L MAA gk 2,
o] sputter etching®li= siliconeZl FART
fluorine7| A7} FM A&7 WS Utk Sputter
etchinge] o184 Emo] Atavl 29l =lo, 8384
oz Y /MEdd
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