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Abstract The aim of this study is to develop an effective dyeing process for black color
on the silk fabrics, using natural Indigo, Madder, Amur cork tree, Alder, Logwood, and
Gallnut. All natural dye materials were water-extracted, concentrated, and freeze-dried.

Seven different processes were carried out and the color differences(AE) of black color
with each process from the chemical black dyed fabric were compared. The light, washing,
and rubbing fastness were evaluated.

The black dyeing of the silk fabrics was well carried and excellent black color was obtained
in every methods. The profound black color could be obtained by the subtractive mixture
of the three primary colors of red, yellow, and blue in the order of indigo(blue) - amur
cork tree(yellow) -madder or lac(red). Black color was efficiently obtained by iron mordant
when logwood or alder fruit was used. The color difference(AE) from the black color with
chemical dyestuff was the lowest in the indigo - amur cork tree - lac - iron method. Light
fastness and washing fastness were excellent in all dyeing processes, showing grade 5.
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The fastness to rubbing was excellent as shown grade 5 in the dry samples of logwood -
iron process and alder fruit - iron process.

Keywords black color, natural dyeing, silk, indigo, lac, madder, amur cork, logwood
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Table 1. Characteristics of silk fabric

. Fabric density Weight Thickness
Fabric Weave (w Xt/inch?) (g/md) (mm)
Silk Plain 154X104 42+2 0.115+0.005
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Table 2. Dyeing process for black color on the silk fabrics

Sample No, Dyeing process Code
1 Indigo—Amur cork—Lac—Fe IALF
2 Indigo—Lac—Fe ILF
3 Logwood—Fe L(w)F
4 Indigo—Madder—Fe IMF
5 Indigo—(Amur cork+Lac+Fe) [(A+L+F)
6 Indigo—Amur cork—Madder—Fe IAMF
7 Alder tree fruit—Fe AHF

FAIBEA 0.2% A SHofl 102 &8 B7F 53 A 100Col A 60+ &< dA sl A (CsHioFeOs)
2] & thA] pAlske] A5G, & QAR AR E & 0.05%(owb) &AollA 60T, 30+ &2k < 3}t
B &+ B 0.1%(owb) &Kol YL 100TollA 60+ &

QF AMTE & Sl 0 2%(owh) 2 HHE AHE-3LA 2.3.5 % M S Sitii4at+HO| USHM

1oo°c<>1]A1 60+ 59t FA ST, %P—Er‘?j} .2%(owb) Z JAEE A RS 3 0, 2%(owb), & pH 4 0.2%
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Y3 100ColA 607 59 At & 2 28 0.2% A1 100C, 60+ & AT, I o5 A RE &
(owb) &H-& pH 42 2A3}o] 80 coﬂ A 608 F3F FAY 0.2%(owb) & ] Wil 80TolA 60+ &<t
AL H(CsHioFeOs) 0.05%(owb) Aol A 60T A & A (CsHiFeOs) 0.05%(0wb) & oA 60T,
oA 304 &2t W Bkt 30+ &2t i skt
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o Al 60T oA 30 F<t Mg A3 et T SFAAT.
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where,

Lo, ar®, bi™ 1 L*, a*, b* values of black
fabrics by natural dyeing

Lo*, a2®, bo™ : L*, a™, b* values of black

fabrics by chemical dyeing

T3 3 H2EFS F o] g4 upgol A AAEe]
Ast & th-&-9 Kubelka—MunkA]

where,
R: reflectance
K absorption coefficient

S: scattering coefficient
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Table 3. Color change of silk fabrics by dyeing process

2
02
=
R
Ho
H>

Madder
(red)

Indigo Amur cork
(blue) (yellow)

- NN

No.

Alder fruit
(brown)

Lac Logwood

(red) (brown) Fe mordant

4.4PB3.2/5.7 2.1BG3.7/2.1 0.1PB2.4/1.5 7.2P1.9/0.4
RS i EEra
4.4PB3.2/5.7 7.2P2.2/1.6 8.2P1.9/1.0

; SEIVIY [ S
8.0YR 3.6/3.2 0.8P2.0/0.6

. KW RSN =
4.4PB3.2/5.7 4.4PB2.6/2.2 9.0PB2.0/1.0

- S el
4.4PB3.2/5.7 9.0PB2.0/1.1
RN TP
4.4PB3.2/5.7 2.1BG3.7/2.1 3.9GY3.1/0.3 6.8YR2.1/0.2

; I

0.4Y4.6/4.0 4.2RP2.2/0.2

Ahe] W 9l= 1.56-4.73 ok, - - A]
27} 7P A AR50 HEoH I HeoRs
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AY-H(3.78) =02 et 295} £
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=)
s

0.19,0.25,0.21, 0.27, 0.19, 0.160°|%loH o]=
A7 AL ol HA] (s AR FEo] HeS g

foh

Table 4. Color characteristics of black dyed silk fabrics by different dyeing process

No. Code L a* b* AE H V/IC K/S Sample

1 IALF 96 12 -12 15 72 1904 167 |G
2 ILF 99 13 -47 372 828 1910 167 |Gz
3 LwF 203 12 27 418 og 2006 126 |Gz
4 IMF 207 17 -47 418 oo 2010 155 |Gz
5 ua+p 209 17 52 473 9ore 2011 154 |G
6 IAVF 212 08 10 37 esr 2102 151 |GGz
7 AWF 225 08  -02 311 azxe 2202 141 |G
8 Chemicalblack 18.4 02  -15 0 oors 1803 194 [ G

et A7k eha 4] A 298 A 4%
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Table 5. Colorfastness of black dyed silk fabrics
Washing Rubbing
No. Code Light cﬁgge — Stain — Dry Wet

1 IALF 5 5 5 5 4/3 3

2 ILF 5 5 5 5 3 3

3 L(w)F 5 5 5 5 5 4

4 IMF 5 5 5 5 4/3 3

5 I(A+L+F) 5 5 5 5 3 3

6 IAMF 5 5 5 5 3 3

7 AF 5 5 5 5 5 4
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