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Abstract

In this study, hemp yarns were dyed with natural dyes. To improve the
dyeability of hemp yarns, plasma air, 60 wattwas applied on the surface of the yams.
After plasma treatment, it could be claimed that the increase in hydrophilic property
on hemp surface. Moreover, plasma treatment offer the dyeability of hemp yams with
natural dyes as indigo dye, marigold and sappan tree. The dyeability improve with
increase in plasma as well as the increased presence of Hydroxy-based functional
groups on the surface.Plasma treatment cause physical and chemical modification in

textileand increased the dyeability of natural dyes.
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World Market Share: Hemp Fibre and Tow Production (1997)

China 41.5%

Korea DP 20.7% France 7.2%

Chile 7.2%

Russian Fed 9.0%

17 : Vantreese (1998)
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31N 1 1aAd The NBSIBCC Color System

Red, Pink
1 Vivid Pink Ir 8.0 130 ‘FFTEY3
2 Strong Pink Iro9K.2 FDTBT(
3 Deep Pink Y b0 1] 'F3545E
4 Light Pink 2618540 #FFBCAD
5 Moderate Pink R4r 7.2 5.3 2#EEYOR6G
6 Dark Pink 27r596.1 #7864
T Pale Pink 20872 #“FFCBBB
8 Grayish Pink 26r7223 CFIBSI
9 Pinkish White S8r9.00.8 ‘FODBCS
——— o=

10 Pinkish Gray 9K 7410 {CRAGIG m
11 Vivid Red S0ri9154 1C 10020 -
12 Strong Red 40rd4412.1 4BF2233 _
13 Deep Red S.Ar2.8 101 LTBUGIC _
14 Very Deep Red 6.5r 1.78.4 #4Fu014 -

LR A4 | ABUIA G Y
16 Durk Red 4.0r 2868 2681013 _
17 Very Dark Red 20012438 #120A18 -
18 Light Gravish Red 5.305.9 3.5 _
19 Gravish Red 40r4.4 4.8 INCD 743 _
20 Dark Grayish Red 2.9 2.7 2.1 BIAZA _
21 Blackish Red 190817 tIFOET ] _
22 Reddish Gray Trs413 IRB6CHD _
23 Dark Reddish Gray 60r34 1.0 323030 _
24 Reddish Black 2010909 ALETTE2 _




M15190 2 11AAT The NBS/IBCC Color System (719)

Yellowish Pink

25 Vivid Yellowish Pink 8.0 80130 HFFR45C
26 Strong Yellowish Pink B4 7.0Y5 BFF7ASN -
27 Deep Yellowish Pink 5.5r3.8121 “#F64A40 -
2K Light Yellowish Pink I9yr8.246 #FFB2SB )

19 Moderate Yellowish Pink 0.7yr7.249 HLEY3IT4 m ?
30 Dark Yellowish Pink Tore06.l #CCHCS(

31 Pale Yellowish Pink 42y 8.6 22 HFFUBAR

32 Grayish Yellowish Pink 13yr7.224 H1Y3UBES

Reddish Orange, Reddish Brown

-_

A &
33 Brownish Pink Thyr7.12.3 #CIDYATB _
34 Vivid Reddish Orange 93r341435 #F13A13 -
35 Strong Reddish Orange 93r54122 #FFBY96 | M
36 Deep Reddish Orange 92r39121 HADID -
37 Moderate Reddish Orange 935592 #[133339 -
38 Dark Reddish Orange 9.3r4.09.1 #9B2F |k
39 Grayish Reddish Orange 0.4yr 5.4 6.2 #BR3D43 N
40 Strong Reddish Brown 03w 3.199 #TF 180D -
41 Deep Reddish Brown Loyr L33 #490003 -
42 Light Reddish Brown 0.5vrs5.54.1 #AABLS] -
43 Muoderate Reddish Brown 9083452 F 16 -
44 Dark Reddish Brown Rorliie #1210 -
45 Light Grayish Reddish Brown E9vr3423 HOBOAST -
46 Grayish Reddish Brown 9003 #5E 3430
47 Durk Grayish Reddish Brown 90r2.02.0 #ITIFIC



M5199 3 UAAT The NBS/AIBCC Color

48 Vivid Orange

49 Brilliant Orange
30 Strong Orange

31 Deep Orange

52 Light Orrange

53 Moderate Orange
54 Brownish Orange
55 Strong Brown

56 Deep Brown

57 Light Brown

58 Moderate Brown
59 Dark Brown

60 Light Grayish Brown
61 Grayish Brown

62 Dark Grayish Brown

=

3 Light Brownish Gray

hd Brownish Gray

E

S Brownish Black

Orange Brown
4.1y 065150
4.0yr 00120

4.3vr

A
ta
(S

d.tyr 5.1 113
4By 7872

{6vr 65 R2

&
e
»

A
-
»

56313539

6dyrs422
5.5yr35 18
55y120 15
T0yr5412

5653400

TRer b 09

System GE))

#FF6R00
#EFFBS41
#FF6F 1A
#(C34D0A
#FFAL6]
#ESTOIE
#B15124
#753313

#4D 220k
#AN6540
#673923

#I5170C
#9461 54
H#3A D30
#32221A
#8BG6DS(
#503D33

# [40F0B

Wi



A15190 4 LLd@A 1 The NBS/IBCC Color System (719)

66 Vivid Orange Yellow

67 Brilliant Orange Yellow

68 Strong Orange Yellow

69 Deep Orange ¥ ellow

70 Light Orange Yellow

71 Moderate Orange Yellow
72 Dark Orange Yellow

73 Pale Orange Yellow

74 Strong Yellowish Brown

75 Deep Yellowish Brown

76 Light Yellowish Brown

77 Moderate Yellowish Brown
78 Dark Yellowish Brown

79 Light Grayish Yellowish Brown
80 Gravish Yellowish Brown

81 Dark Grayish Yellowish Brown

Orange Yellow. Yellowish Brown
Boyr73152
Oly&1105
Qlyr 71116
B.6yr 6.0 12.]
G4vrRi6K
87y 7283
93w 60759
92w 8744
REyrd4nK3s
8.8yr 3150

87w 6550

9551443

94vr 2333

5

Q7w 642

Y5462

88w 2516

HFFSEM0

#FFBO2E

#FFREOD

#DTOE00

#FFRYGI

AF794 3(

#(37629

#FFCARO

#G5500(

#393315

‘BBEBS54

#7D512D

#3F2512

#RART64

2785840

#ID2BI1E




M151970 5 11@A1 The NBS/IBCC Color System (A9)

Yellow, Olive Brown

82 Vivid Yellow J3vE0143 FFB300
83 Brilliant Yellow 448789 #FFCF40
B4 Strong Yellow 3. Tyl 219 % #ESOFIF
85 Deep Yellow 3.7y 5991 #BST900
86 Light Yellow 43y B RHK H4FFD33F

87 Moderate Yellow 38y 7165 A#DT79D41 _
88 Dark Yellow I9v6064 #B07D2B -
89 Pale Yellow 4.7y 9.0 3,5- #FFDBSB i : i

) Grayish Yellow 44y 7238 ACEA262 —
91 Dark Gravish Yellow ) 318v5940 HA47(C45 _
92 Yellowish White 45y 9212 H#EFE2R7

93 Yellowish Gray I8v7414 HCAABSS

94 Light Olive Brown 2.1v4979 #945D0B

95 Moderate Olive Brown

(5]
-3
=
>
n
»

#h4400F

96 Dark Olive Brown 2.0v1.92.2 302112



@159 6 L1AAY The NBS/ABCC Color System (70)

Greenish Yellow, Olive

97 Vivid Greenish Yellow 91y 8.212.0 #F4UR00
9% Brilliant Greenish Yellow 9 Xy 8.5 0.5 aFFDC33
99 Strong Greenish Yellow 9.2y 7.20.2 HCCARLT
100 Deep Greenish Yellow 92y 5.909.3 #9FR200
101 Light Greenish Yellow GBy897.0 #FFDES A
102 Maoderate Greenish Yellow G35y 7.1 6.5 #C4A43D
103 Dark Greenish Yellow G4y 54963 #IBR127
104 Pale Greenish Yellow 9.5y 9.04.2 #FFDFX4
105 ish Greenish Ycllow G0v7.239 #CAASSE
106 Light (Hive K2y 5156 ARA6A20
107 Moderate Olive 7.6v3.854 ASE490F
108 Dark Olive N9y 2431 “#362012
109 Light Grayish Olive 785y 5525 4887348
11O Grayish Olive 8O0y i6e2o #52442(
111 Dark Gravish Olive GIv2018 #2B2517
112 Light Olive Gray 6O9v §5.51.3 BK7150
113 Olive Gray Ny 3.509 a4134234
114 Olive Black Govi.109 a121910

Yellow Green, Olive Green

S Vivid Yellowish Green S4gy 6K 11.2 A3 AADD
116 Brilliant Yellow Green “.9zy B.2 9.1 #CED23A
117 Strong Yellow Green S 4y 6.0 87 #TERF 1%
118 Deep Yellow Green TAgy 4271 wa25E17
119 Light Yellow Green S0gy 8456 HDCD36GA
120 Moderate Yellow Green 1 Bgy 6.0 5.0 # BB RY40
121 Pale Y ellowish Green Jdgy 8724 FID6YE
122 Grayish Y ¢llowish Green 44gy 6023 4908458
123 Strong (Mive Green 1.0uy 3.0 11.0 #DA4500
124 Deep Olive Green 40y 1.511.0 142300
125 Muoderate Olive Green S Tey 3648 +431B 1B
126 Dark Olive Green B0gy2236 #2320 16
127 Grayish Olive Green M oy 3.5 210 14R4420
128 Dark Grayish Olive Green 5 4py 20018 X726 1A

129 Vivid Yellowish Green

9112 379931



@159 7 @A The NBS/IBCC Color System (719)

130 Brilliant Yellowish Green
131 Strong Y ellowish Green
132 Deep Yellowish Green

133 Very Deep Yellowish Green
134 Very Light Yellowish Green
135 Light Yellowish Green

136 Moderate Y ellowish Green
137 Dark Yellowish Green

138 Very Dark Yellowish Green

139 Vivid Green

140 Brilliant Green
141 Strong Green

142 Deep Green

143 Very Light Green
144 Light Green

145 Moderate Green
146 Dark Green

147 Very Dark Green

148 Very Pale Gree

149 Pale Green

150 Grayish Green

151 Dark Greenish Yellowish Green

152 Blackish Green

153 Greenish White

154 Light Greenish Gray
155 Gireenish Gray

156 Dark Greenish G

157 Greenish Black

Yellowish Green

03g 7786

04y 5487

0.9¢ 3.59.0

10.0gy 1.5 110

0.5g 5548

06g 3550

03g 184
Green
3.2g 49111

6.2g 6.58.3
5824487
51e 3081
6.5¢ 7849
6.0 6.4 5,1
63g4551
6.6 28 4.6
8021830
T3g K819
Thg 64 1.7
RBg 45 R
I.0bg29 18
QU014
N0g9208

3.0e 7509

$51.0

| 5bg 3509

ARCCBSE
4478430
HO54TF
H002800
HCODEY0
HOOTBAT
#657F4B
'l_;lH]I_‘I‘.‘

#132712

#0712 34
#4TATOA
HHI06BAC

#0004

HOR(

#719B61

H#386646

#203A27

#16251(

#DSDEBA

HEDYITA

#5754

311830

1613

HFSERCB

HBAAN Y

#7 A T666

#45433B

4181513




A15197 8 1A The NBS/IBCC Color System (A8)

158 Vivid Bluish Green

159 Brilliant Bluish Green

160 Strong Bluish Green

161 Deep Bluish Green

162 Very Light Bluish Green

163 Light Bluish Green

164 Moderate Bluish Green

165 Dark Bluish Green

166 Very Dark Bluish Green

167 Vivid Greenish Blue

168 Brilliant Greenish Blue

169 Strong Greenish Blue

170 Deep Greenish Blue

171 Very Light Greenish Blue
172 Light Greenish Blue

173 Moderate Greenish Blue
174 Dark Greenish Blue

175 Very Dark Greenish Blue

Bluish Green
SObesU130
2 9he 6096
4.6bg 4585
2 8bg 2 4% 3
4 4bg 346
i 6hy 6.5 49

4 dhyg 4.5 5

49be 275

3 6bg 1.2 4.0
S0h3S D130

Gireenish Blue
t.6h 59
49bh 4584
S0b5S0I130
$.0b K.04.0

45h6554

S0b1.53.6

DO I6GE

H#OOYRT6

#O06D3B

H#OO3XIB

#AUD6BA

MHOIERS

H2F6556

#O13A33

AHH DI

HNTBA7

12 ARD9

006

00TBAT7

tAICHC0

1640 AGL

#306268

I



A1519N 9 LLEAT The NBS/IBCC Color System (719)

176 Vivid Blue

177 Brilliant Blue

178 Strong Blue

179 Deep Blue

180 Very Light Blue
181 Light Blue

182 Moderate Blue
183 Dark Blue

184 Very Pale Blue
185 Pale Blue

186 Grayish Blue

IS8T Dark Grayish Blue
188 Blackish Blue

189 Bluish White

190 Light Bluish Gray
191 Bluish Gray

192 Dark Bluish Gray

193 Bluish Black

194 Very Purplish Blue
195 Brilliant Purplish Blue
196 Strong Purplish Blue
197 Deep Purplish Blue

198 Very Light Purplish Blue

199 Light Purplish Blue

200 Moderate Purplish Blue
201 Dark Purplish Blue

202 Yery Pale Purplish Blue
203 Pale Purplish Blue

204 Grayish Purplish Blue

Blue
SObS0140
16pb 5.9 4 4
2ph 4] 10,4
2.8ph 2.5 79
2.7pb 7.9 6.0
1 6ph 64649
ioph43in6N
2.2pb 1.7 5.5

1.5ph 8.3 31

Loph 6.5 2.6

0.2pb 4.2 3.0

G8b1.31.5

32b 9 11.2
827510
RUh 5 504
0.3ph 3.6 11
Ohbh 1 108

Purplish Blue
7.8pb 2.0/ 12.5
73pb 5.1 4.0
K 0pb 4.0 109
7.8pb 1,58.0
F dph 7.6 5.2
7.3pb 6.0 6.5
7.9pb 3.5 6.5
8.0pb 1.3 4.3
7 Opb R.0.3.7
7 0pb 6.0 3.9

6.9ph 3.4 3.8

ON7CAD

#4285B4

D0538A

tO02F 55

AGBDD?

#6092 AL

£305 778

2002137

HCTCACA

919192

#4AS545(

23337

“161ATE

#FODFCF

BEADAI

7037460

2464544

151719

#20155LE

#6263918

H4 T4 IR

#IALSA

HBAACCT

#83TDA2

#4230°63

H#IA162A

#CBBACS

ARATFRE

#413D51



A15190 10 1AAY The NBS/TBCC Color System (#18)

208 Vivid Violet
206 Brilliant Violet
207 Strang Violet

208 Decp Violet

209 Very Light Vielet
210 Light Violet

211 Moderate Violet
212 Dark Violer

213 Very Pale Violet
214 Pale Violet

215 Grayish Violet

216 Vivid I

217 Briliant Purple
218 Strong Purple
219 Deep Purple

220 Very Deep Purple

221 Very Light Purple

t Purple
223 Maderate Purple
224 Dark Purple

225 Very Dark Purple

226 Very Pule Purple

iravish Purple
229 Dark Gravish Purple
230 Blackish Purple

231 Purplish White

232 Light Purplish Gray

233 Purplish Gray

234 Dark Purplish Gray

235 Purplish Black

Violet
Top S0 140
Gouph$194

02p37 (0

Ipl2%h

20p %570

13pn040
n13lg
Purple

6 0p 45140

6.0p 70 1.0
bhSp43e2
6p2T Y1

0.2p 6565
6.6p 45

6Ip2s40
60p 045

S5pR23

Topedi

4527

0 Sip 2.8 210
0.81p 09 16
Sip 9.0 (L8
03 7510
1.0 5.5 0.9
o 3610

9 54p 09 06

RR4BAL

1240915

#EEBEF

TR I6C99

7543964

221328

DB 1B

95TRRD

63941

043391

DR

ROILTS

{531AS0

320835

{EIAYRE

BATFAL

TEAR70

472A3E

230021

LoBBC I

TAESNR

72525

#432035

miDI0LK

FADBCY

CEA99L

SRTO6B

1564042

#1816

|
|
|

0 )



