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Natural Dyeing of Silk Fabric usng Gardenia Blue Dye

Sang-Yool Kim
Dept. of Clothing & Textiles, Mokpo National University, Chonnam, Korea

Abstract : The natural dyeing of silk fabric with natural gardenia blue powder was investigated. The sum of K/S values
was increased with increasing the amount of gardenia powder up to 20%(o.w.b.). The proper time, temperature and pH
for the dyeing of silk fabric with gardenia blue powder were 60~80 minutes, 80°C and pH 4, respectively. The B and BG
colors were obtained according to various mordanting methods, mordants and mordant concentrations. The various col-
orfastness were not improved by mordanting. The colorfastness to light was poor, but the colorfastness to dry cleaning

and washing were good.
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Table 1. Characteristics of silk fabric

Counts Fabric density (thread/5cm)  Weight
Weave 2
warp  weft warp weft (g/m”)
Plain 21D 21D72 276 192 25+1
13} 7t
AR AL S GAZE AR HY R Fe

Tridoids iAo} @A 32 o]o] RalEe] e 28
EAE FEAA AxT FAMTIAEAF A8 A
AEF SB-50% 1tiE ARSI

Ak : i gAE Al WHEAI(AIK(SO,), + 12H,0), Fe i)
(FeSO, * TH,0), Cu "I&A|(CuSO, - 5H;0), Sn H G (SnCl, -
2H,0), Cr EA(K,Cr,0,) 5 283 7[ede e 17
AlkE atl= ARSIt

22, MEHYY

A=A ; LHE 110002 3R AAEFE A FE
@2, 4, 6, 8, 10, 15, 20, 30% owb.), pH(2, 3, 4, 5, 6, 7,
8, 9, 10, 11), FHMLE(50°C, 60°C, 70°C, 80°C, 90°C) H
SAAZH20E, 405, 60%, 80%, 120%) 52 HsA7|HEA
sl A JAzAS AT

Axr7] 933 &4 : Handy type colommeter(Color System
Co. Model JX 777)& AME31 400914 700 nm AlelE 10
nm 7HEoE EWH BRARE-S Z43% ¥ Kubelka-Munk 2]
o8 K/S k& Tk A9 Wal g2le wiAE] S8 A
9] & F3lo] Total K/SE T3I$ATH

K/S = (1-RY’2R

od7]4 R : ¥4 WS

K : E3A4%
S : 2R AlF

A e K/S ¥E : BT A2 FEE 10%
owbE sl 81 11100, pH 4904 2 oA F=(1%,
3%, 5%, 1%, 10% owf)E WIAF7|HA] zt wigdy & o
A Fxo] W K/SEhe Hlmd sigich Aujge widAl
£ 839 1:100, 80°ColA 402 AdtaL, &H] 1:100, pH
41X 80°C, 80%ZF Al o, a2 88 1:100, 80
°C, pH 494 80%7F FA3LaL, £4] 1:100, 80°CollA 4027
gxg] stk FAEEE F8ol MEAE Akl &
¥] 1:100, pH 42 80°ColA 80%7+ HAsisict.

FEA 24 : 19763 CIEAIA Al M2 9fsj L¥,
a*, b* 7S handy type colormeter(Color System Co. Model
IX 778 AHEate] 2343813 Munsell F4A HEbgdl o=t
H, V/CE 35t

QAAYE 24 : MEEZEE Launder-o-meterS AME-a}
o] KS K 0430 A-19, "FEZARXE Crock- meterS A3}
o KS K 06508, HHFEE AATCC Perspiration testers
o]43le KS K 07154, =&olZ8l9d A EE Launder-o-

AR} FYLE ofgSt AYEY FY 719

meters ARESE1] KS K 06449, Y324 S+ Fade-o-meterE
o] &3kl KS K 070089 F3ld A3t

3. &% A &

3.1, gM=Zo| K/Solf o|xls dE

Fig. 12 84] 1:10022 80°ColM 4053t migsIA] &
G o] AEL BiFo] wWE K/SEe] HIke o
R Zolt}, XA Axe] Tt S5 wEr Kswke
o FF3) ZUrel] AT MAFEE 20% owbolA FH
e Uehd 5 2 o] FEdAE Adsks AEE Ve
th dubdog Xzt AAEert SIS GRS F
7¥elg et MAEE 10% owb. oMol E o] geldtsl=
B Jep I A8 5ol A 9 S HEAe A
AFE 10% owbst FY3sITial Azt

Fig. 28 AAEY MALFEE 10% owbE 3l 80°ColA

B7F 84 1010022 G5 o dL2] pHol W& K/S
Zke] WEE Jepd Aolth. pH 2004 AW K/sgtel & o
e ¥ pH7E Sl weh KisEel § FREd] Adske
AgFS JeRYo] g&eo] 7hA%S Bt} olekre Agke
pH 40%-2004 58AE Jehlle A4/7t pH7t S71el
we} ARRAE veRlo], XA L] EAfshs ol
o] A71E ghdst 245 ol Fhdol % ZoE
A7ZtET). Fig 29 A2RE & F dRe] AR S48
X329 pH 4 ol8lollA] & K/S & Yehloy pH 3 ©]
she} 22 33 A gdoz AMshd AR FEAse} 7
Afrde] ElET pH 6 oM AMRE EMEE
AoE $ Q7] Wil GAA] pHE 42 28 F
= Ro] & A&FE YeplEME foM AT E3

—

g
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Fig. 1. Effect of concentration of colorant on Sum of K/S of silk fabrics

dyed with natural gardenia blue powder. (Dyeing condition: 80°C, 40
min, pH4).
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Fig. 2. Effect of dyebath pH on Sum of K/S of silk fabrics dyed with
natural gardenia blue powder(Dyeing condition: concentration of
colorant : 10% o.w.b., 80°C, 40 min.).

Fig. 32 10% o.wb.8] M25%$} pH 404 FA31-L o
FAN R QU rt K/Sghel wslel WAl JS Jehd
Roltt. Aol F7HE 7 P molM Kisghe) e
Z7RIE %S Jelen 50°C~80°Ce gaexd e o
AAZE 80RANA, 90°Ce] ML EoME AL 60
o K/swtel e JepdE 2 o)) dAAeIME KISEE
o] go] 73t Qo] Ak BT

32. M EF, M sz I oigetol KIS X EH
A Hslof olkle Ig

Fig. 4= 7t ojgA] F7 et vidAe] s=8 st
Aol A2ieh AFEe] Kisghel Wsls vehd Relth Al
olgsle] Muld AT A%, MAA F= 3%(0.wL)lA F

800 -
Dyeing Temp.
_ -0- §0°C -X- 80°C
-A-60°C -V-90°C
600 -0-70°C

Sum of K/S
.
[=]
L)
1 !

0 T l T l L) l
0 40 80 120
Dyeing time (min.)

Fig. 3. Effect of dyeing time and dyeing temperature on Sum of K/S of
silk fabrics dyed with gardenia blue powder(Dyeing condition: concen-
tration of colorant; 10% o.w.b., pH 4).
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Mordants -0- Cu
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Concentration of mordants (0.w.f.)

Fig. 4. Effect of concentration of various mordants on Sum of K/S of
silk fabrics dyed with natural gardenia blue powder by pre-mordanted
method(Pre-mordanting condition:80°C, 40 min. Dyeing condition: 10%
o.w.b., 80°C, 40 min., pH 4).

o K/SEe] S vER H WEA =t Skl me) A
3tk A4S Yehiien Fe migA1e) A9ol= vigA &
7t SUHESE KISt & 7E3] sl vigA 3=
7%.wf)lM H1E vebd | Asksdot Cu 2 Sn
FAQ A, A FE 3%owL)elr HI KSR e
vERA 5 wldAl w5t F71del wel Kisgkel g gt
7 HO%o.wL XS GA S7HRs A%E BHow, Cr 1)
FAe 7S igA sol Wt KiSwke) @ &) Zvtet
o gago] sl AL vehigit

B drollxet e 2oz Amdsie A4, FA vigAl
FEw Al Cu B Sn vigAle] S 3%o.wf), Fed] 7%
7%, Cre] 735 10%(0.w.L)s °|ct.

Fig. 5= gAY =& 22t Faiddt AFEe K/S

Mordants -0O- Cu
600 — «O-Al  -A-Fe
-v-Cr -X-Sn
@ G\e—e\e—-@
X400 —
S
E -
3
»
200 —
0 ¥ I T ' L)

0 4 8 12
Concentration of mordants (o.w.f.)
Fig. 5. Effect of concentration of various mordants on Sum of K/S of silk
fabrics dyed with natural gardenia blue powder by post-mordanted
method(Dyeing condition: 10% o.wb., 80°C, 40 min., pH 4. Post-
mordanting condition: 80°C, 40 min.).



79 e el Roloh. Al Fe2 Fald A A% 1%
(ow.f) B=M Hof K/sarel FE vepd F vigAl w27t
Z7VETE KSHY e 18 Astele AEdE vElth
Cu®] A% 3%o.wi)lH Hdl KsEe] 2 Jvehd 5 vl
A F=7t Z71) wel Kisgkel 32 Attt B F
7¥eke A%S 2o, sng g Aol 1%0.w.L)0l
A A KSe § B F wEA 2ot FU1el ot
Atk 7S Ve F ozt Adsske A% vEepilch
wAe] Crf gl 739, MgAl =t 71 met Kiswtel
Fe 53] SUKHE Bty FuEe] A, Al Fe B Sorl
FAE 1%0.wL)AAM, CurlFAIE 3%(o.wL), Cril gA=
10%(o.wL)NA Hdl K/sgel § VeIt

Fig. 6& FAEE AZE9 K/SEke] Hes Jehd Zo]
o} Al migde) A9, KiSgel T 3%owielr s v
ERdE 53] Ashs e YeRle™ Fe Wige] 725, i
dA Fxrb V1) wel Kisiel e 3E3 Stk
10%.wL)lx Hze 2tk Cu Wide] Zole 1%
(owf) A F=olM K/sghe] &2 AdE e H w4
A Bt Z71ER) w2 AslEEr 5%0.w.t) oldeliME T
A F7kehe AgE Bor, Sn wide] e, idA = 3
%lo.wf) 7 MAA =7t 71l wet Kisakel 2
AT 2 olde] wRoMe FES] 718K 10%(0.w.f.)
A Aozt VeRIIoh Cr wWige] Aol 1%0.w.Lf)l4]

R} FYLE ofge FYE F4 181

800
Mordants -0~ Cu
- -0- Al -A-Fe
-v-Cr -X-Sn

Sum of K/S

Concentration of mordants (o.w.f.)

Fig. 6. Effect of concentration of various mordants on Sum of K/S of
silk fabrics dyed with natural gardenia blue powder by simultaneous-
mordanted method (Simultaneous-mordanting condition: 10% o.wb.,
80°C, 80 min., pH 4).

o) K/swkel e Uepd FH ulEA F=rt Sl wet
K/SEte] &2 FE3] Al fatge] ZAage Bt §
Alefde] 739 Cu 2 Cre] AS 1%(o.wf), Al HEAE 3%
(o.wf), Fe © Sn®| 2% 10%(o.w.fyelA Hol g2 Jek
it

Table 2~45 XAHET BOAAZ GA% AZE disid

Table 2. Color change of silk fabric dyed with natural gardenia blue powder by pre-mordanted method

*

* *

L a b H vIC
Unmordanted 21.79 -7.98 -9.66 9.28BG 2.12/3.17
Mordants Concentration% (o.w.f.) AL’ Aa" Ab*

Al 1 -1.31 0.33 -0.49 0.73B 1.93/2.98
3 -1.84 0.31 -0.61 0.84B 1.88/2.99

5 -1.61 0.58 -0.28 0.75B 1.91/2.90

7 -0.92 0.36 -0.57 0.83B 1.97/3.00

10 -0.22 0.31 -0.01 0.17B 2.09/2.90

Fe 1 -0.86 0.58 -0.69 1.14B 1.98/2.97
3 -0.97 0.73 -0.35 0.94B 1.97/2.90

5 -2.06 0.66 -0.29 1.84B 1.86/2.52

7 -1.91 0.88 -045 1.19B 1.88/2.87

10 -0.44 0.64 -0.22 0.72B 2.02/2.90

Cu 1 3.86 131 -1.27 2.23B 2.45/2.76
3 1.27 0.64 -1.18 1.16B 2.19/2.96

5 1.20 1.16 -0.71 1.64B 2.19/2.81

7 2.65 0.66 -1.44 1.83B 2.33/2.94

10 1.52 0.89 -1.33 1.94B 2221293

Sn 1 -1.64 1.99 -1.22 2.95B 1.90/2.78
3 224 1.26 -1.44 2.40B 1.84/2.92

5 -0.88 1.31 -1.25 2.28B 1.98/2.92

7 -0.79 0.99 -0.96 1.72B 2.10/2.89

10 -1.08 1.58 -0.70 2.05B 1.96/2.79

Cr 1 -0.60 1.52 -1.39 2.57B 2.01/2.90
3 -1.42 1.66 -0.61 . 2.06B 1.9212.75

5 -1.39 1.79 -0.45 2.06B 1.83/2.69

7 -2.90 220 -0.30 2.35B 1.78/2.58

10 -3.05 1.77 -0.94 2.53B 1.76/2.74
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Table 3. Color change of silk fabric dyed with natural gardenia blue powder by post-mordanted method

*

* *

L a b H v/C
Unmordanted 21.79 -7.98 -9.66 9.28BG 2.12/3.17
Mordants Concentration%(o.w.f.) AL Aa" Ab

Al 1 -2.50 1.59 -0.09 1.54B 1.83/2.67
3 -1.22 1.58 -0.23 1.17B 1.96/2.66

5 -1.06 1.56 -0.62 1.99B 1.98/2.78

7 -0.82 1.54 -0.18 1.54B 2.00/2.73

10 -0.85 2.03 -0.03 1.90B 2.00/2.61

Fe 1 -0.68 1.61 0.30 1.13B 2.01/2.64
3 -0.11 1.55 0.80 1.29B 2.072.57

5 0.12 1.58 0.10 0.48B 2.09/2.65

7 0.20 1.88 1.25 0.29B 2.1012.44

10 0.44 1.68 1.11 0.24B 2.13/2.49

Cu 1 0.81 1.67 -0.89 2.29B 2.16/2.74
3 0.02 1.15 -142 2.27B 2.08/2.94

5 3.25 0.66 -1.53 1.92B 2.40/2.92

7 1.95 1.04 -1.22 1.99B 2.28/2.86

10 1.00 1.24 -1.19 2.16B 2.18/2.85

Sn 1 2.23 -0.19 -0.49 0.60B 2.30/2.90
3 3.74 -0.02 -0.63 0.57B 2.45/291

5 443 -0.13 -0.19 0.28B 2.52/2.81

7 3.93 -0.08 0.28 9.72BG 2.47/2.81

10 431 -0.72 0.03 9.55BG 251294

Cr 1 5.87 -0.05 3.16 6.65BG 2.66/2.48
3 5.11 042 331 6.74BG 2.59/2.39

5 543 0.44 2.70 7.49BG 2.62/2.43

7 461 0.68 2.79 7.57BG 2.54/2.39

10 3,70 121 3.26 7.33BG 2.45/2.27

HEA F7F, HEAEE B i diel e FHA] Hils
el Aeg L HEEZ += o light SIXERE, = ¢
dark 3FE YERM, a 9 b AAPLTES Vel Ao
+al 32 red, —a®IS green, +bLIFE yellow, —bL3FS
bluelFo 20] WslE, He A4 (Hue), VE HE(Value), C=
A &= (Chromays VR Zleltt.

Table 2= Avid )3k AZE] U H3lE veld A
o2 FrE Cu gl A vlgA Azl sl vrope
v 2 9] wijgA Ml eJsiMe olFoiAe HFS Uehi
AN 71u] ot FAa7m7} Srksl o Al tiyE BAYGS,
A= vlgAEe} v sl g o Akl A% U
ERA AT

Table 3& Foig XEet A E] EHM HIE Yepd
Aoz Al vi9AI9) A¢ HEE Aalsl o)FYxe 4TS
Uelden Fe sjgAle] 79, WidAl =7 AsEd We
BErt Astata ot A st 71 bet 9ert &
7¥ste] wokAle A4S Herilth @9 Cu, Sn 2 Cr WY
Aelel oJair HEE Frkl dubdog wolRle HgS
UERiIct. Al % Cu "IE] 73 reddish, bluish 33.2m
Fe ¥ Cr vi¥9] 7% reddish, yellowish 3|A]& 78S et
%om Sno| A-9ol= YWFH O Z greenish, bluish d1Z T} A
&9 7% Al Fe, Cu®l 3% BAE, Sne %% B ¥ BGA
&, Cr8l 2% BGAIES] A4S Vepier Axe vigxe

r

nd

o &Jaf AwtF oz Aslehs AeS vERd.

Table 4= FAIMYE A2t AXEe] FAM] HIE el
W ZoZ Al Fe 2 Cu Wi XA HEE A5l o)%
Axem Sn E Cu MAH G ol HEE F718l goRle
S JERAEE. Fe, Cu 2 Cr2 reddish, yellowish 3}
©1} AR reddish, bluish 31137, Sn&] A% w4l Fx=ot
22 wjolli= greenish, bluish, F%7F 7150 W} reddish,
bluish A AFS YoM Axs ujujdEe) vls) oigA]
Aejol] sl Akl A YUt AL Al 2 Cue
BAIEE, Fe, Sn ¥ Cr2 vigA] Fxo) wel B, BGAQDY]
AFE JeERAT

33. guHEs

Table 5 vlohg FHE) vl PAae) 245 AR
& 248 Aolry.

YRS A4 23S vehiRen, Egel2ey 23
=sh AEAzEE Mo Qo) Pligs we BEO 4-5
FO2 959 ARG BYor, njEizIEe] S o)l
ula) ohGRS W o ASAG A vk A= v
Wk BRES Aol Ykl Helurt Ay Helolq
A7} A et vl s} @ s ok P
gom ool ol AFUTIL A A $as,
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Table 4. Color change of silk fabric dyed with natural gardenia blue powder by simultaneous-mordanted method

¥

* 3

L a b H viIC
Unmordanted 21.79 -7.98 -9.66 9.28BG 2.12/3.17
Mordants Concentration%(o.w.f.) AL A" Ab*

Al 1 -1.96 0.56 0.31 0.13B 1.87/2.83
3 -2.96 1.05 -0.17 1.10B 1.77/2.78

5 -1.23 0.80 -0.21 0.87B 1.94/2.86

7 -0.38 0.54 -0.28 0.69B 2.03/2.92

10 -0.08 0.88 -0.30 1.02B 2.06/2.85

Fe 1 -0.04 1.11 0.16 0.76B 2.07/2.74
3 -0.66 1.21 0.61 0.35B 2.00/2.69

5 -0.52 1.05 1.05 9.78BG 2.01/2.66

7 -1.21 1.37 1.14 9.91BG 1.95/2.58

10 -1.90 1.07 1.48 9.43BG 1.88/2.60

Cu 1 -3.16 1.44 0.24 1.05B 1.75/2.65
3 -1.80 1.59 0.52 0.85B 1.89/2.61

5 -1.16 1.19 0.80 0.12B 1.95/2.66

7 -2.39 1.46 0.91 0.29B 1.83/2.57

10 -2.24 1.37 0.94 0.18B 1.84/2.59

Sn 1 1.47 -0.22 -0.07 9.91BG 2.21R.97
3 3.30 -1.00 -0.25 9.61BG 2.39/3.07

5 2.43 -0.44 -0.36 0.02B 2.31/3.01

7 0.18 0.88 -0.35 1.06B 2.08/2.85

10 0.05 0.64 -0.99 1.45B 2.07/2.98

Cr 1 -0.75 0.79 -0.30 0.94B 1.99/2.89
3 0.51 0.54 0.01 0.38B 2.12/2.85

5 3.06 1.00 0.89 9.90BG 2.37/2.58

7 5.05 1.83 2.01 9.36BG 2.56/2.23

10 7.41 3.16 4.04 7.19BG 2.79/1.74

Table 5. Colorfastness of silk fabrics dyed with natural gardenia blue powder by pre-mordanted method

Colorfastness Unmordanted Al Cr Cu Fe Sn
Light 2 2 2 2 2 2
Dry cleaning fade 4~5 4~5 4~5 4~5 4~5 4~5
stain silk 5 5 5 5 5 5
cotton 5 5 5 5 5 5
Washing fade 4~5 4~5 4-~5 4-~5 4~5 4~5
stain silk 4~5 4~5 4~5 4~5 4~5 4~5
cotton 3~4 3~4 3-4 3~4 3~4 3~4
Rubbing dry 3 3 2~3 2 2 2~3
wet 3 2 2 2 3
Perspiration acidic fade 4~5 45 45 4~5 4~5 4~5
stain silk 3 3 34 3~4 3~4 4
cotton 2 2 2 2 2 2
alkaline fade 4~5 4~5 4~5 4~5 4~5 4~5
stain silk 2-3 2-3 2~3 3 2-3 3~4
cotton 1~2 12 12 2 1~2 1~2

4.4 =2 XL A2FE 10% (o.wb.), HUAIZT 602~80%, A4

AR LU olg3le] AN BT A2FE, pH,
QAT B BHLE Sol HE G4 s, wel g
ERAe] WsE 12T 245 FARASE 24 2% o
o3} 7re AR Agrh

L AT AAEE, GANZ 2 GueEst SRS

KSR B B7hsle] QRege] S7HMe Ueplon, 4%

2% 80°C, pH 4°]3]t}.

2. Al gt S o wEA 2 Z widA sl wet 2]
TR K/Sitel WskE vERoH, Al Cu 2 Sn WEAI 7
S 3%o.wf), Fe®l 7% T%(owf), Crd 79 10%(o.wf)
7} A=l

3. 3ojd XAl Al Fe 2 Sn WEAE 1%(o.wf), Cu
HGAE 3%(0.wf), Cr HIAE 10%0.w.L)o04 Ao K/Sk
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o] & YERIITH

4. FAES] B¢ Cu B Cr A AE 1%o.wi),
Al igAlE= 3%(o.wf), Fe 2 Sn w9419 A% 10%(0.w.f)
oA Ho) dae Vet

5.0 Wy, WA E5 2 wE oe ¥Ede vigz
9 wle} vkl Hests Ve en Mg F2 B %
BG AE& YERfo] Xzt AR AAFN P o
29| $87FsE Bolth

6. EAZ ArjEaiR S o 2 daR=EE IS
wjo} wiszsted wide] ot FE ANATY FAEA=
VFERIA] 223ttt

ZAlel 2 : 2 AT 20028E ZxdsE ST
Aol 25} ATFROH olo] FA=PUTE.

HDES

ZAAD - F3A 2001) A 2 o) 83 d= HAHFe g8 ). ¢
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