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Abstract— Wool tropical and nylon taffeta were treated with low temperature plasma of O, N, NHs,
CF; and CH, for the intervals of 10 to 300 sec, and then dyed with leveling and milling type acid
dyes in presence or absence of buffer solution. From the color depth of dyed fabrics, effect of plasma
gases, treated time, dyeing time and temperature on dyeing property was studied.

The results of the experiment can be summarized as follows:

1) The plasma treatments except methane gas increased the color depth of dyed wool fabrics, but
not that of dyed nylon fabrics regardless of the plasma gases used.

2) The color depth of wool fabrics dyed in the dye bath without buffer solution was increased
by the low temperature plasma, especially increased much more by CF, plasma treatment. It is found
that with the identification of F~ ion in the residual dye bath the hydrogen fluoride gas was adsorbed
on wool fabrics in the plasma treatment.

3) The color depth of wool fabrics was increased with the time of O, and CF, plasma treatments.

4) In both cases of the leveling and milling type acid dyes, the rate of dyeing was increased in
the low temperature plasma treatments, and it is found that the leveling type acid dye increased
the color depth at relatively low temperature below 40C, compared with the milling type acid dye.

1. M =} Al71A] @ EHEATS 47t AAAPSEZN 3
A AAY Aol AA3] WEE derle A2 &

Aggoizct Asldl S wAERe ZTejd, oA Aok

s}sta] 7| A 714-& etching, FetzvhEd, set4 AR Fxel Hare Fekzoh Aol 7 ¢
Zof o]g5o] $roml, electronics, TEAMMES]  EAE) WSRO AR FrAEe) ANSD
Rool glojAlE o)v] AL o) 3 Utk ATF=vE Aejdus] ESCA 40 dEe
A7t gdoid= Ha T $& processE
Alshe A FErIeRA AeEetart Ak Ze e Aisteeel A4 Azt 59

SAle] djato] slo} olu] B ATyl RuExm  UFE AYIIE ol 79 o]FojA|:
k0 AeZelzol Hele Hael Aed wWst 94 AAn.

76

S EBEREIN TR B4E F25% (1992.6)

g WA AL = @yl Fold] Ax] AFH



FrAEe dA5Ee wAE ATzt Ao 3 23

RO A= ofel7bA] ZIAE 3¥3F A2EEt
zu} A FRAFE SELAAA THY o
uy AdERE GAst AXE=R ZAF
Foll w2 Gyl dste] AEsHet £ O,
CF, 71419) A &-Eekzw} A2 A7k 102904 5
B gejsle] GA& e LA v e £
gzt HAke] 9%E AR

B A7AME F2 2 LB AEE AR
CF.E wEd 27k 7A2 Az v
AeZetzol A F, SFEAL AT e
AgaA g2 AdeA 2879 AddEEA o
Azt o] AT Iwl AAFTEE AT}
7149 7, AeFetz=et 71A9 S5, A=A
2 A, GYeE] Qs dFFEe
238 AEsych

Lo
219
o

2. Al

21 Al &

ok tropical¥ Plasma Reacter PR-501A (Ya-
mato #5HA)E AH3sked O, Np, NH;, CF, ¥ CH,
2 24 300W, AF%E 1torrelA 10, 30, 60, 180
2 300x7t AEe=et Mg ok =3 4
AAE vlwEtr] $jste] (UE 6 tafettas $19t
zZre wpgo g Fejzel Xe|& dsiolch

228 A

#93 A48, Orange II(CI Acid Orange 7)
5} a8 248, Kayanol Milling Cyanine 5R
(CIL Acid Blue 113)& Abg-3te] x)eZelzn} %)
23k e 9 A E AES v R FE3] A4
% KH,PO,9} Na,HPO,o) SH5-gaiow pHE CL
Acid Orange 79 dl#l*+< 452, CL Acid Blue
1134 d# A= 658 2AET, 2% owf, &1] 1!
1509] A8ellA 3FF HrbeHAl 43 249 &
oA AAe XZHEt gAsidch =3 48
e AMEEHAl @e AddAw fle} H3 why
o2 JAstech

2lzol Mg Fu P pAd2AEY 44
= ¥ 3}2 Macbeth Color Eye MS-2020%

Lo
2
™

Abg3te] D 39, 10° AJokell A =A% %, CIE-
LAB T A Ql L* a* b* AE*,= o} Al e}
AArsleict.

L*=116(Y/Y,)"*— 16

a*= SOO[X/Xn)US - (Y/Y n)‘/?’]
b*=2000Y/Y)A—(Z/Z,)**]

AN X/X., YY. R Z/Z2,=
B} 39, Y,=1008 ¥},

L A% 0.008856

A *ab: [AL*)?+ (Aa*)2 + (Ab*)Z]l/Z

=3k HRALES &3 31e] o}5-9] Kubelka-Munk 2]
o 9Js] K/Sate Al4ksisdch

1—-R)?
K/S:_(__)_
2R
41714, R:HkAME:
K: &gAs
St AkgA|

2.4 2202 (F)2 HE

ZHT 45mi, TISAB III(Fo]27kx 24
5m/ ¥ 01M¢] NaF ZFEYo = o]Fefal £
Aoz AL A3 ¥, CF, A&IZe=vl A
23 FRAZ(F 03g& FFT 50ml Fol 60T
ol A 107 Aejste] Afel Fa=o] sle E4
o] 2(F)s FZdchk % % lon Analyzer®
AL-g-she] AF2] ANE A, Bho)2(T) $F
Aekslolch A AR HFT Bdeo] (F )9
AFZAI0e ohgw) 3o

Ion Analyzer(Orion#], Model 901, USA)

0] el HZ(Orion#], Model 94-09)

Reference electrode(OrionAl], Model 900100)

RT
E=K-

In (F7)

o7)4, E: £39 (V)
K: 234134 4WV)
F~: B4ol2e F=(mol/)
R: 713
T: A 2%(K)

F : Faraday A%~

]. of Kor. Soc. of Dyers and Finishers, Vol. 4, No. 2(1992.6),” 77



24 B}]iog .

3. dxnp 3 0¥

3.1 M2E2k=al 7[He %

o)xg] 2@ 0, N, NH; CF, CH,Z 3%7 A2
Zelzo} A FRAES v)g] =AL FFT
2835 A4 F #4938 4498 ClL Acid Orange
7} w28 Adg R CL Acid Blue 11322 343
7$-2 Zepzepr|A| £5] 943 GFFE v
E1¢] W32 Table 13} 2o vebligich 42
Zgolg ag38led pH45 ¥ pH6S5E 2T <
23 ohEgols ALgatx] @ F8-oA] 50T A
¥z 308 % 6587 3ysisich

AFaddx] FAZ Y AFTEed A=

-3

Table 1. Changes in color depth of dyed wool fabrics
after pretreatment wit.: low temperature pla-
sma

With buffer solution Without buffer solution

Plasma
treatment [ AE*, K/S L* AE*, K/S
Untreated 66.25 - 190 74.10 - 0.74

0, 6542 118 201
Ny 6547 120 2.02
NH; 6494 211 206
CF, 6426 335 215 6342 1762 220
CH, 6673 060 185 7213 432 094

Plasma treatments were carried out at a power of 300
W and a pressure of 1 torr for 180 sec. Wool fabrics
were dyed with C.I Acid Orange 7 for 30 min at 50T.

7043 841 0.74
7033 811 118
7054 790 117

Table 2. Changes in color depth of dyed wool fabrics
after pretreatment with low temperature pla-

sma
Plasma  With buffer solution Without buffer solution
treatment = AE*, K/S L* AE*, K/S
Untreated 6099 — 0.98 67.74 - 0.60

O, 5831 270 118
N, 60.15 087 103
NH; 5886 215 123
CF, 5734 373 125 5608 1169 134
CH, 6059 053 100 6343 440 083

Plasma treatments were carried out at a power of 300
W and a pressure of 1 torr for 180 sec. Wool fabrics
were dyed with C.I. Acid Blue 113 for 65 min at 50T.

6151 645 095
6163 624 094
5993 794 106
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Fig. 1. Changes in K/S values and pH value of resi-

dual bath with dyeing time of wool fabrics
pretreated with CF, plasma. Dyeing was car-
ried out with C.I. Acid Orange 7 without buf-
fer solution at 60°C.
K/S; (©) Untreated, (@) CF, 180 sec, (H) th-
ree times of extraction at 60C for 10 min
after CF; 180 sec, pH; (A) Untreated, (A)
CF, 180 sec, () three times of extraction
at 60C for 10 min after CF; 180 sec.

Table 3. Fluoride ion concentration in the extracted
solution of wool fabrics treated with CF,
low temperature plasma

Treatment Fluoride ion, F~ pH

(mmol/l)
Untreated
Ist extraction 0.0 5.90
2nd extraction 0.0 5.88
CF; plasma, 180 sec
Ist extraction 21.0 2.88
2nd extraction 34 3.36

Extraction of F~ ion in wool fabric was carried out
with 50 m/ of blank solution at 60C for 10 min.
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Table 4. Changes in color depth of dyed rion fabrics
after pretreatment with low temperature pla-
sma

Table 6. Changes in color depth of dyed wool fabrics
after pretreatment with oxygen and tetraf-
luorometane low temperature plasma

With buffer solution Without buffer solution

With buffer solution Without buffer solution

Pilasma Plasma
treatment L* AE*, K/S L* AE*, K/S treatment L* AE*, K/S L* AE*, K/S
Untreated 62.94 - 1.78 65.69 - 1.24 Untreated 6625  — 190 7410 - 0.74
0, 6287 045 180 6452 316 152 O, plasma
N, 6301 021 178 6567 025 126 10sec 6539 147 197 7132 650 105
NH; 6298 009 178 6580 0.17 123 30sec 6552 109 197 7123 683 107
CF, 6261 046 185 6343 471 169 60sec 6538 130 196 7059 749 113
CH, 6304 011 175 6589 028 122 180sec 6542 118 201 7043 841 118
Plasma treatments were carried out at a power of 300 300sec 6522 154 209 6992 996 127
W and a pressure of 1 torr for 180 sec. Nylon fabrics CF, plasma
were dyed with C.I. Acid Orange 7 for 30 min at 50C.
10sec 6562 120 199 6449 1702 210
30sec 6506 181 208 6412 1739 216
Table 5. Changes in color depth of dyed nylon fabrics 60sec 6505 195 209 6412 1739 216
after pretreatment with low temperature pla- 180sec 6426 335 215 6342 1762 220
sma
. . . ‘ 300sec 6439 286 216 6350 17.67 2.20
Plasma _With buffer solution Without buffer solution Plasma treatments were carried out at a power of 300
treatment 1+  AR*, K/S L* AE*, K/S W and a pressure of 1 torr for 180 sec. Wool fabrics
Untreated 54.86 _ 155 54.99 _ 155 were dyed with CI Acid Orange 7 for 30 min at 50T.

0. 5505 032 155
N 5466 036 157
NH; 5499 038 153
CF, 5456 062 156 5725 239 132
CH, 5466 052 156 5498 030 154

Plasma treatments were carried out at a power of 300
W and a pressure of 1 torr for 180 sec. Nylon fabrics
were dyed with C.I Acid Blue 113 for 65 min at 50TC.

5535 041 151
5514 015 153
5563 067 149
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Tabie 7. Changes in color depth of dyed wool fabrics
after pretreatment with oxygen and tetraf-
iuorometane low temperature plasma

With buffer solution Without buffer solution

Plasma
treatment [« AE*y  K/S L* AE*, K/S
Untreated 60.99 - 098 67.74 - 0.60

0, plasma
10sec 61.08 014 097 6493 288 074
30sec 6086 0.27 098 6437 351 0.78
60sec 6028 074 103 6338 450 083
180sec 5831 270 118 6151 645 095
300sec 5725 376 125 5992 801 1.06
CF4 plasma
10sec 60.73 027 100 6009 767 1.03
30sec 6021 080 103 5961 814 106
60sec 5887 2.14 113 5860 916 113
180sec 5734 373 125 56.08 1169 134
300sec 5748 361 126 5640 1136 132

Plasma treatments were carried out at a power of 300
W and a pressure of 1 torr for 180 sec. Wool fabrics
were dyed with C.I. Acid Blue 113 for 65 min at 50C.
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Fig. 2. Relationship between K/S value and dyeing
time of wool fabrics treated with low tempera-
ture plasmas.

Dyeing was carried out with C.I. Acid Orange
7 in buffer solution for 30 min. (©) Untreated,
(®) CF, 180 sec, (O) O, 180 sec.
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Fig. 3. Relationship between K/S value and dyeing
time of wool fabrics treated with low tempera-
ture plasmas.

Dyeing was carried out with C.I. Acid Blue
113 in buffer solution for 65 min. (©) Untrea-
ted, (@) CF, 180 sec, (O) O 180 sec.
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Fig. 4. Relationship between K/S value and dyeing
temperature of wool fabrics treated with low
temperature plasmas.

Dyeing was carried out with C.I. Acid Orange
7 in buffer solution for 30 min. (©) Untreated,
(@ CF, 180 sec, (O) O; 180 sec.
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Fig. 5. Relationship between K/S value and dyeing
temperature of wool fabrics treated with low
temperature plasmas.

Dyeing was carried out with C.I. Acid Blue
113 in buffer solution for 65 min. (©) Untrea-
ted, (@) CF; 180 sec, (O) O, 180 sec.
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