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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
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all dyeing processes, showing grade 5. 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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Ammonium Sulfate, AIK(SOs)z - 12H20), ZH(Iron(1)
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drate, CaH4«(OH)(COOH)s - HoO)S A3},
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ol A QI8 AL LU Hrll= 20169 9ol A
P AIQEE A =5 ofitol| A A Fsko] kIt

% dEe YRt A B UES R AA &
50C Hx7]o Yol Az, EH3} 5tof ARSI, 3
W AGEFAY, 2ALE, LU duf, SRt

Sobgh AN 120+ 5rpm,

FAARIZ -50TA A%, BUsE 5 Aol A
83toich, e AFolq ol o Bk arz
AHg3hdTt

Table 1. Characteristics of silk fabric
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tractive mixture) - Jarsto] HAGM HAZ A
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of Abgo] Hejgt & ARE ARG o, A ¢
e Fuls, 334 dames £ o853
A AN A= SE A A s okst R QL
% AMS 7] QAo R Sl T Qfof| WA M
Al AFEFAY = HpH ) Ao, =
& & @M Sof g ow A GAE 3 Tk A Y
LFAY = F(pH 4) o] &af WS 53 A
Bl

Au| A& Foto] A& A 249 AL}
= AT E S BE 77 o R QsG] on 7zt
A AR = o sFlek. 7T7HA] A B A=
Table 29+ 2}, AT} i 92 IRE A 7] (Infrared

Rays Dyeing Machine, Model KSL—-24 KOREA
SCIENCE CO., LTD, Korea)E AF&-3}3i T},

AZEoA Y AN QM-S gt T7HA] A
2 oh a2t
2.3.1 B} i} 2to] Z5iIM

Ug 9 1%(owb) 2 2pobib E & (Hydrosul -
fite, Na2S204) 0.5%(owh)2] @ &=n]gt A|RE
2L IREA7]A 60Tl Al 3042 &<t A a3t
AN 2 RS A8 37 Fol T&8] =E3A T
FAIBE 0.2% A &Hofl 102 &<t B7F 53+ A
2] & ThA] Ak} A 25GiT, & QAR AR E &
812} Ebd 0. 1%(owb) £l €31 100ColA 60+ &
oF QMg &l 0 2%(owh) NS AE3lo]
100C N4l 60+ &< HMsFATH, & £ 0.2%(owb)

. Fabric density Weight Thickness
Fabric Weave (wXt/inch?) (a/m) (mm)
Silk Plain 154 X104 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
9] pHE 5.14019100 o 2 S A7 A3l T (owb)E BT Solo] YT 1000 A 602 F2F
AArS Hof pH 42 24T F80ToAA 608 5t d sk
Askdeh, 1 o2 A (CsHioFeOs) 0.5%(owb) 829
A 60, 308 &<t e ot 2.3.6 B} Ein} BEAL| HBH
Z JAG Al =E 2HiAF B 0.1%(owb)-8- ol A
2.3.2 21t 100C, 60+ 5 FMgt 5 gl 0, 2%(owb) &H o
Z gAY 25 QuiA Ebd 0.1%(owb) & A1100C, 60+ &9+ AAIskEE. I o A RE F
Yl 100°CoA 60E Fot AAg & 2 2 0.2% FAY 0.2%owb) &2l ¥iL 804 60 &2t
(owb) %0“ < pH 482 %243} 80 coﬂH 604 B¢t AdA 5 2 (CsHiwFeOs) 0.05%(0wb) &Ml A 60C,

oﬂ/\«] 60 Coﬂkl 30?:

—~

TN 25kM
/\]E—% HHHAIK(SO4)2 - 12H20) 0.05% 2} A (Color—Eye 3100, Macbeth, Germany)S At
I 60TANA 30+ FF A dstar A 0}04 Munselu AMAHH), EV), J=(C)} CIE

4(CsHi0PeO:) 0.05%(0wb) $ol4 60T 308 Fot g shaleh,
Fot o shoic,

2.3.7 22|LIF GM

Qe du) 3 A

4

E2F 0. 3%(owb) 2} L8 AF

Z}F

= A 2
A5E7] ol 40°CollA 30+ Ehd 0.1%(owb) 2l FHE ARE-3Ho] 100TAlM 60
) A2k

0.1%(owb)e} L uHA} B ol dstgitt X

7.92%c. 1 o5 A
Ny

o

Mol Wil 100TCAA 60 &3 4 (CsH1oFeOs) 0.05%(owb) &4 €31 60T, 302 &
A (CsH10FeOs) 0.05%(owh) G H oF z o s,

& m S Yokt

Attt 2a 3 MAH| IS 95}

o R L*, a* b*S =

sttt 1 % EHHZ} Eld 0.1%(owb) & o A s}e} %j’\—‘.‘f?l HAM AA=E 25 Y5t CIE L*,

100T oA 60+ &2t HA3EAL A (CsHioFeOs) 0.05% a*, b*E St 11 BHUE 7|2 MR AEE

(owb) oA 60°C, 30+ F3F mi g 3FAL}. tha Al(1)oll &fsff Ab=sklet.

2.35%4 ’_‘49| USHM AE =[(Li*=L2*P+(ar*—az*)?+ (b1 *=bz*P ]2 - (1)
& QAT A5 E W 0.2%(owb), & pH 4 0.2%

(owb), <HjA} B} (owb a23 E 0.05% where,

S A 7R oF3IA] A 298 A 4E
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Lo, ar®, bi* 1 L*, a*
fabrics by natural dyeing
* ob2* i L* a*
fabrics by chemical dyeing

, b* values of black

, b* values of black

B e ALK CEDE

where,
R: Reflectance
K: Absorption coefficient

S: Scattering coefficient

25 01AH71EIE _17|-

A AZ == AEAE 7] (Launder—-O—meter,
Type LHD—-EF, Atlas Electric Devices Co., USA)
£ AR&-5F] AATCC Test Method 61-19892] 1AH
o &3te] 200mlell 0.5% EZAIAE ¥aL 40ClA
4587 MEket & HEAN B8 8] AA Y(gray
scale)?t @ #HAE A7 U(chromatic transfer—
ence scale)& AH&-8Fo] ZH2F 4 5131},

nh A e = AR E 54 7] (Crockmeter,
Model CM—-5, Atlas Electric Devices Co., USA)
£ AFE-319] AATCC Test Method 116-19899] &
skl Axe} 53 AdEfol Al 22 103] ubak Al & ¥
A g o] AA YT LB L AAURE F
7FetSict

JFAFE= WFAIE 7] (Xenon Test Chamber,
Q-Sun Xe—1-b, USA)E AH&3to] 7h2ota A&
15~17A, ot ZAY 125~140V, 714 W] 2E& £
99 (black panel) 2=A =2 Z435Fo] AATCC 16°]
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Table 3. Color change of silk fabrics by dyeing process

Indigo Amur cork Madder Lac Logwood Alder fruit

No. (blue) (yellow) (red) (red) (brown) (brown) Fe mordant
S -
4.4PB3.2/5.7 2.1BG3.7/2.1 APB2.4/1.5 7.2P1.9/0.4
pRES _ A
2 Hi" -f.
4.4PB3.2/5.7 7.2P2.2/1.6 8.2P1.9/1.0
: P B~
8.0YR3.6/3.2 0.8P 2.0/0.6
- BN = e
4.4PB3.2/5.7 4.4PB2.6/2.2 9.0PB2.0/1.0
- == —r
4.4PB3.2/5.7 9.0PB2.0/1.1
4.4PB3.2/5.7 2.1BG3.7/2.1 3.9GY3.1/0.3 6.8YR2.1/0.2

7

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

A S Al 0.21, 0.27, 0.19, 0.16°]%1.2.H o]= Ma7t A 9] =
AR o 7 A 7k7t A 7o) F AT E oot 7] off B2 ¢h= A=2 ol H e RISk,
ol5to] A HrHH E A B Yol A o] M2 vl Figure 12 No.1-7 ¥l o2 A3t Aol Al
o}, 2o A W o 2 Alet A2 7ke] AR Zhel Wt A HAA AZET} No.8 sFstg A A A 52
S T7HA A R (No. -7 2 242+ 0.29, 0.19, 0.25, *a* b* 23 YA S Hlw IFolth a*, b* gk

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

No. Code L* a* b* AE H v/C K/S
1 IALF 19.6 1.2 -1.2 1.56 7.2P 1.9/0.4 16.7
2 ILF 19.9 1.3 -4.7 3.72 8.2PB 1.9/1.0 16.7
3 L(w)F 20.3 1.2 =2.7 4.18 0.8P 2.0/0.6 12.6
4 IMF 20.7 1.7 -4.7 4.18 9.0PB 2.0/1.0 15.5
5 I(A+L+F) 20.9 1.7 -5.2 4.73 9.0PB  2.0/1.1 15.4
6 IAMF 21.2 0.8 1.0 3.78 6.8YR  2.1/0.2 15.1
7 A(fF 22.5 0.8 -0.2 3.11 4. 2RP 2.2/0.2 141
8 Chemical black 18.4 0.2 -1.5 0 9.0PB  1.8/0.3 19.4

SH2 oI AW 71-2 53] 3] A 297 A 45
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Table 5. Colorfastness of black dyed silk fabrics
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