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Abstract

Dyeing properties of silk fabric with black tea colorants were investigated in terms of dye
uptakes at various dyeing conditions and the effect of mordants on color change and
colorfastness. Black tea colorants showed high affinity to silk and produced brown color.
Two types of adsorption isotherm were obtained; Langmuir and Freundlich equilibrium at
360 nm and 460 nm, respectively. Thus, it is considered that both of jonic and hydrogen
bondings are involved in silk dyeing with black tea colorants. Dye uptake increased
continuously as concentration of colorants increased. Brown color was not changed with
mordant type except that Fe mordant produced dark brown color. Mordanting did not
influence colorfastness of dyed silk significantly. Therefore, mordanting was not necessafy
in dyeing silk with black tea colorants.
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Table 1. Characteristics of silk fabric

Material Woven Yam count Weight  Thickness
structure  (wxf/cm®)  (g/m?) (mm)
Silk  Plain weave 82X50 40 0.17
2) &1t
At 227741 100% F3H5 ARRSRth
3) oHE |
Aluminium ammonium sulfate(Al:(SO0s(NHJ 2
SO, -24H,0 ), cupric sulfate - pentahydrate

(CuSO, - 5H;0), potassium dichromate(K;Cr;07),
ferric sulfate - heptahydrate(FeSO, - TH;0), =¥
3 stannic chloride - dihydrate(SnCl; - 2H,0) %2
v ed Al = ALg-8k9d o)

2. Hg gy

1) A4 = gl gats]

Aa 2E:q YuEe B3 70ge 37 TEvkd £
glaFol| W SHT 70024 713t 100CH A 40E
7} AFA A A4E F530% F2592 G5 crucible
glass filterZ ofdlsle] st $&F¢ ¥ 547127
(FD 5505, Il Sin Engineering, Korea) 2 —50°C ©]3}
ol A AzmAAA LA FagLE ATk

LLAEoBoe R G

2) HAf gl ofd 2|

od 42 Table 28} 7ol H4¥E, &5, A7, pHE
W3] 7| A A4l setedAl7] (AHIBA NUANCE,
Data Color International, U.S.A) & AH&3te] <34
#9e,

Table 2. Dyeing conditions

Samples Dye conc. Temp. Time H
P (%, owba) (C)  (min) P
Silk 0.1-3 40~90  20-~240 2~11
Mordanted

a ; on the weight of bath, Liquor ratio ;1 : 50

wjeix e 27t oledA FEE 1, 3, 5%(owf)E
W3 g Fo] AYsgon mjd HyA L= U A7
vl Ay Asfol gsled 40T, 30%, Hu] 1: 50014
Alsld oz A3k
3) =9 9 &Y '
(1) GE2HE/S) o A=H
4 x}7) (Macbeth, Color Eye 3100) 2 Anaxoll A ]
29 K/S3g &43te] daspo Hrisiyich
(2) MEH
G A FFoll whE Euiae] wiss £4517) A
Al 21 A] (Macbeth, Color Eye 3100) & o]-&3}«]
CIELAB Aab4]el o]3ted 10° Observer, Illuminant
Dgsoll M =24~ L*, Ma}% 249l a*, b*grez ¥
Alstsich
(3) MR (JE)EH
Aol o3 A4slg gopur] A YAAE o]
43l o1& CIELAB Y Aol &) 5te] MAHJE)E T+
stk : '
AE=[(4L)*+ (da)?+ (4b)*]**

@) HE- £
g2 w= Y53} H 7] (Fade-Ometer, U.S.A)E
AH&-3ted KS K 0700-1990¢] £3le] A3 F 5, 10,
20, 40, 80417k F2EAY ¥ AXHJE) = H7}e3iaL,
Az x e A4y 7] (Launder-Ometer, Type
LHD-EF, Atlas Electric Devices Co., U.S.A)% 4}
3l KS K 0430-19859] A-19(40+2°C, 304) il
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ute} ZAsigle, EdelFYd AssE AHAHE7)
§ 4183103 AATCC Test Method 132-1989<] Z3}
o] ZA433y, BAHEE BAH &7 (AATCC
Tester, Model PR—1, Atlas Electric Devices Co.,
U.S.A)Z A-835led AATCC Test Method 15-1989
o Eaol aAdglon, ARG AR
A 7] (Crockmeter, Model CM-5, Atlas Electric
Devices Co., U.S.A)E A83led AATCC Test
Method 116-198901 ¥l A% ¥ dFAH=F
A9 =& A% Yrhe ade] AU agvly
EdavEla 2A YR P71
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77§49 3E 2490, =ehM K/S3te 360 nme}
460 nmoll 4] ZAgle] ALFErt & vlX e o
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A B wls} 2ol J8FEst S7Hel wel dAge
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Fig. 1. Effect of dye concentration on the dye uptake of
silk fabric measured at 360 nm(80°C /60 min).
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Fig. 2. IR spectrum of theaflavin.
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Fig. 3. Effect of dye concentration on the dye uptake of
silk fabric measured at 460 nm (80°C /60 min).
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Scheme 1. Hydrogen bonding between silk and
theaflavin.
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Fig. 4. Effect of dyeing time on the dye uptake of silk
fabric (0.8% o.w.b., 80°C).
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Fig. 5. Effect of dyeing temperature on the dye uptake
of silk fabric (0.8% o.w.b., 60 min).
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Fig. 6. Effect of pH on the dye uptake of silk fabric
(0.8% o.w.b., 80°C /60 min).
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Table 30 A3 ZAY wjdA Fxol whg g4
#e] S o FAgtes] webd WA F== 1%
(o.w.f)7} Hedalefa Lo},

Zt ajed A2} 5ol Fxol olg odatake] 4PAa
2 dA dFojgez ddAedl A 59) dfdH st
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Table 3. The effect of mordant concentration on the dye uptake(K/S value)

Mordant Dye concentration®

Mordants Coa .
concentration 0.1 0.2 0.4 0.6 0.8
Unmordanted - 0.91 2.49 5.12 8.22 10.18
1 2.46 31.73 6.24 8.37 10.95
Al 3 2.66 4.17 6.47 8.72 10.95
5 2.71 4.29 6.63 8.50 11.52
1 2.79 4.71 7.37 10.18 12.28
Cr 3 3.26 4.82 7.53 10.54 12.42
5 3.45 4.95 7.93 10.41 12.35
1 4.79 7.07 9.64 12.35 14.03
Cu 3 4.66 7.11 9.73 12.18 14.08
5 5.10 . 7.59 10.62 12.53 13.85
1 7.17 9.33 12.75 15.52 16.87
Fe 3 7.30 9.38 13.02 15.74 17.26
5 7.46 9.44 13.06 16.14 17.46
1 2.97 4.22 6.19 7.96 9.73
Sn 3 2.77 4.14 6.26 8.4 10.31
5 3.00 4.30 6.94 8.68 10.49

a; % o.wf.(on the weight offabric), b ; % o.w.b.(on the weight of bath)
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Scheme 2. Bonding mechanism between Fe mordanted
silk and black tea colorants.

BRAEEEE

Fig. 7& 7} wldA] $5% 1% (o.w.f) 2 3le] A7
% A ge QaE(K/SE) - 360 nmelA 24T At
ole), F4 WAL AR E WHGAT ARNFE
o FA e A>FIY>AE Fo i FAY FAY B
72 3ok, 460nmolx 2T ARE L ARE
222 3L

18
ok
16 |- N
14 - 0
12 b O .
[} -8
3 10+ y
g A
o g
; R
6
=i~ Unmordanted
4 | -0 A
@ Cr
O Cu
ke F
2+ o
0 1 1 | |
0.0 2 4 6 .8 1.0

Dye conc. (% o.w.b.)

Fig. 7. Effect of mordants on the dye uptake of silk .
fabric measured at 360 nm (mordanting: conc.
1% o.w.f., 40°C/30 min, dyeing: 80°C/60 min).
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Table 4. L* a* b* values of mordanted and dyed silk

fabrics
Mordants L* a* b*
Unmordanted 60.982 9.022 24.274
4L da* Ab*
Al —2.574 0.701 1.448
Cu —10.423 0.315 0.782
Cr —4.813 1.243 1.773
Fe —33.406 —7.282 —21.259
Sn 4.373 —0.961 2.993

WA &o g WslElgch b3 AR g Aast
HAZo 2 wgslg om Ve xBAFo R W)
®E o S Ak ‘
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Fig. 8. Irradiation time vs. color difference of silk fab-
ric dyed with black tea colorants.

Table §. Colorfastness of silk fabrics

Washing Dry cleaning Perspiration(acidic) Perspiration(alkaline)  Rubbing
Mordants Color Stain Color Stain Color Stain Color Stain
— — Dry Wet
change Silk Cotton change Silk Cotton change Silk Cotton change Silk Cotton

Unmordanted 5 5 5 5 5 5 5 5 5 5 4/5 4/5 5 5
Al 5 5 5 5 5 5 5 4/5 5 5 4 4 5 5

Cu 5 5 5 5 5 5 5 4/5 & 5 4 4 5 4/5

Cr 5 5 5 5 5 5 5 4/5 5 5 4 4 5 4

Fe 5 5 5 5 5 5 5 5 5 5 4/5 4/5 4/5 4

Sn 5 5 5 5 5 5 5 5 5 5 4 4 4 4/5
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