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Abstract—This paper investigated the dyeability and surface color of silk and cotton fabrics dyed
with chustnut bur extract. Some experiments were performed under the various dyeing conditions
such as dyeing temperature, dyeing time, repetition of dyeing, dyeing pH, mordanting condition,
washing fastness and light fastness with silk and cotton fabrics.

The results obtained were as follows

1. AE value was increased when dyeing temperature and time was higher, value of munsell was
shifted from Yellow to Yellow-Red at higher dyeing temperature and time in silk and cotton fabrics.

2. Optimal dyeing pH was increased with acidity of dyeing solution in silk and cotton fabrics, and
repetition of dyeing did not change the dye-uptake.

3. When mordanting time and temperature was higher, AE value was larger in silk and cotton
fabrics. Silk and cotton fabrics with Fe-premordanting treatment had best dyeability, but treatment
with Sn—mordanting was worst.

4. Washing fastness and light fastness was excellent in various dyeing condition at silk fabric but
cotton was without practical use.
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Table 1. Characteristics of silk and cotton fabrics
. Counts Fiber density Weight Munsell value
Fiber Weave W Woft (thread/5cm) (o/md) H v/
ap Warp  Weft g
Cotton Plain 215/3  21S/4 264 190 60.2 9.7GY 9.2/0.0
Silk Plain 30D 30D 141 135 103.3 3.8GY 9.1/02

100CAA 3083F 7h, #5171 The, #3, o
32 23] WEG F EPS] GAoR B

DAy I &4

th o] FEE whEo] 1go] A 100me(100me
/@7 =% A,

Wgo] FEolel FAR BN whdaby
49 gdel NEeAn #4850 FR4e o
&3} 2,

Ho |OH OH

HG Ho. o.
HD—GH g llzo—cH (|:OOH CH \TGOH
CH—CH/ ﬁ/CH
OH OH OH
Chlorogenic acid Catechin
oH
HO O\T/ o
CHOH
H/C<OH
OH

Leucocyanidin

Fig. 1. The structure of the principal ingredient
of Tannins.
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Table 2. A of the silk and cotton fabrics
dyed. with Chestnut Bur extract by mordanting

Mordant Non~ Al Cu | Fe | Sn
mordant

Amednm) | 410 | 410 | 410 | 440 | 410
224 7._4E|E é’g

O NgAE = &4

A ﬁi]»x_l_ KS K 0430 A-3#H(60T)o olst
o] Launder-O-meters Ap&3td F435F% ar
22 A WAES [0X5mE A2 F E
139] q_ tﬂoﬂ 5X5cmﬂ7]/] AH Hﬂu}}i_’é_ 5:‘04
i HEAE ] HE #al UhE 60°Coll Al Mg
RO5BET HFAH +O’7‘7“’“ B E )
100meel steel ball 107 ¥-2 ¥ 3083 &8
of MAZE B3t AR g4, @, Hzsie] &
& Gray Scale® ¥EHARe 9% E =439
o},

@ 49349 = &4

Ul AR =e KS K 07008 9lste] A8
o] A7]1E 65X75emE o] Carbon Arc Fade-

0-meter(Atlas Co, US.A)E AH&3Fe] 63+£3T
A 20A12F BzARSEe] L Gray Scale® HE A
59 0 g=E Hrtehenh

Table 3. Color differences and munsell value of
(pH 4, 30min.)

f<= -

silk

22

31

=0l W&ol FEH(100me
1:100, pH 44 20, 40, 60, &0,
FAME AEEZe ARG HAzk
YA LRI} ol AERE
S5 100C A 318625, 20(:01]*%
o) 1443&@ oMy ook @dews o2

d4g F7E 2 o vuhyth WHg
719 @A B STk e 24

o waghe 20TaAA 100CE Etro}Zl“d
1Y 81/34°14 83YR 52/4.0% Aot
Yellow 7 oll A Y low Red7| £o.2 OILo}
HC_L—_ _40]_z4}\—] Oi/xﬂ,‘?.‘“
X% A=

sop Fa, sane

53 ! s

of Aol AR, @)
F340] 59

and cotton fabrics at various dyeing temperature

Fabric Tem.(C) L a b D H V/C
20 =737 -0.19 12.40 14.43 2.1Y 8.1/34
40 -11.11 0.70 13.88 1779 0.4Y 7.5/3.8

Silk 60 -18.08 2.73 15.96 24.27 94YR 6.6/4.3
&0 -20.97 3.36 1561 26.36 91YR 6.2/4.2
100 -2794 463 14.59 31.86 83YR 5.2/4.0
20 -b.23 -0.57 12.10 13.19 1.3Y 84/2.3
40 -6.10 -0.45 12.24 13.68 0.9Y 8.2/2.3

Cotton 60 -6.33 -0.11 12.64 14.16 0.9Y 8.1/2.0
80 -5.81 -020 1249 13.78 0.7Y 8.1/2.0
100 -3.64 -0.21 7.37 8.22 0.4Y 81/1.7
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3.1.3 AdMlzl=7) dZxlgtol njx|ls HE

Table 5+ ¥ WAz Wrgo] F2H(100me
/g)o i 81) 1:100, pH 4°|A ML= 60T
2 odAsA AT, 3080 GAste]l A,
Az 9 ¥, FUPHoR 5a7A w4
3} WA AEWD WAagtelth AxEe AE
e 18] dAollA] 2427, 53] AAS 2599 <
Usl5rt BobA R ARG Frkle 2A slelst
A e AR debde MAE 94 QusS
ke @A 9RF Fhe 2oy AREw
2o @ wel 3 gk

3.14 29| pHy| =izt U FHAo| D|x|:

Table Ak w2 g whgo] 354 (100md
/g)2. 1100914 A= 60T, AAARE
%Ol_, A HE pH 3, 4, 7, 92 HSAA o
9] DH/]' Aefat gl F= dEFE 24
atoirh HAEel AE pH 3 4, 7, 9ol A z+z}
2767, 2427, 1024, 7T07= AHdo] Ad+F AEg:
o Za, el el pH 991 714 A& grel ¥

Table 4. Color ditferences and munsell value of silk and cotton fabrics at various dyeing time (pH 4, 607C)

Fabric Time(min.) L a b AR H V/C
10 -15.54 2.09 15.69 22.18 01Y 7.2/4.0
20 -16.95 2.24 15775 23.25 01Y 7.2/39
Silk 30 -18.08 2.73 15.96 24.27 94YR 66/43
40 -19.29 294 1583 25.13 96YR 6.7/4.3
60 -20.01 321 15.35 25.42 96YR 6.6/4.2
10 -5.99 -0.08 11.10 12.61 0.1Y 8.3/2.0
20 -6.12 -0.09 12.14 13.60 08Y -83/19
Cotton 30 -6.38 -0.11 12.64 14.16 09Y 8.2/1.8
40 -6.52 -0.15 12.75 14.32 09Y = 8117
60 -6.59 -0.20 12.84 14.43 1.0Y 8.0/1.7
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Table S. Color differences and munsel]l value of silk and cotton fabrics at various dyeing times (pH 4, 60°C,

30min.)

Fabric Dyeing Times L a b AE H V/C
1 -18.08 273 1596 24.27 94YR 66/4.3
2 -19.55 295 1593 25.39 90YR 6.3/43

Silk 3 -19.79 3.01 1588 2555 90YR 63/43
4 -20.42 3.15 1547 2581 89YR 6.2/43
5 -20.92 3.23 1532 25.99 88YR 6.1/43
1 -6.38 -0.11 12.64 14.16 | 09Y 82/18
2 -6.53 -0.13 1319 14.74 08Y 82720

Cotton 3 -6.60 -0.13 13.22 14.777 08y  81/19
4 r -6.61 -015 13.23 14.79 08Y 81/18
5 -6.62 -0.16 13.25 14.81 05y 80/17

Table 6. Color differences and munsell value of silk and cotton fabrics at various pH(60°C, 30min.)

Fabric pH L a b AE H v/C
3 -21.25 3.88 17.29 2767 9.4YR 6.6/4.3
. 4 -18.08 273 15.96 24.27 89YR 6.0/4.8
ok 7 705 0.72 7.39 10.24 95YR 3.0/21
9 -3.23 0.01 6.29 7.07 0.1Y 84/1.6
3 -7.60 0.21 13.30 15.32 0.9Y 8.2/1.8
4 -6.38 -0.11 1264 14.16 0.2Y 7923
Cotton
7 -4.64 ~0.29 10.36 11.36 0.8Y 8.3/2.0
9 247 ~-0.40 6.74 719 0.8Y 8.4/16
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Table 7. Color differences and munsell value of silk and cotton fabrics at various mordanting temperature
(pH 4, 60°C, 30min.)

Fabric Mordanting Tem.(C) L a b AE H V/C
20 -12.58 0.57 20.89 24.39 01Y 6843

Silk 40 ~-13.86 0.62 21.47 25.56 0.1Y 6845
60 -14.49 0.77 21.79 26.18 0.1Y 6.7/45

[ 20 -3.10 -0.75 6.21 6.98 21Y  82/20

Cotton 40 -3.24 -0.60 7.76 843 20Y 83/19
( 60 ] -5.16 -0.35 10.29 11.52 18Y 82720

Table 8. Color differences and munsell value of silk and cotton fabrics at various mordanting time(pH 4,
60°C, 30min.)

Fabrics ( Mordating L a b | oar H Ve
time(min.)
10 -1451 019 2049 25.10 0.1Y 6.7/45
Silk 20 -1469 062 21.00 2564 0.1Y 6.9/4.4
30 -1449 077 2179 26.18 0.1Y 6.7/45
10 -361 059 812 891 21Y 83/19
Cotton 20 -482  -041 921 10.40 20Y 83/1.8
30 516 -035 1029 11.52 1.8Y 8.2/2.0
SEE 20, 40, 60T 3033t widAS e, g AAge 24 el AARLe FF0lE,
Table 82 60°ClIA 10, 20, 30%- Fvjdxgla A T, A FA Aujdel AERS 2618, 26.09,
W AAE] AERHY HAGS =43 Aolth A 3779, 227602 2 Mudel datake] 714 =
A2 AERS WQLE 20, 40, 60CAM 27t Um, F4 djde] s e JAe non:

2439, 2556, 2618, WAEE 77zt 891, 10.40, FojdE wlAA] e AERke] Zhzt 2565,
11527 302 widola dzeko] 714 = e 3259, 3344, 26928 Fojdx Hvigo] 33442

soh A% WA WA dgade we P A gL FAel wE AAYE nelF
Wzt Aol gidek ool Ade oF dde T A
el A7 60T 0% s HAE AEE dFulE, TE. 4 T4
. Aujde zkzb 1004, 11.56. 21.73, 11412 Ho] t}
3.1.6 oMVt Hatatnt modMol| ojx|s FE 2 ujdxo] vdle] YSF =& AERZS HoFE
Table 9, 102 AUAS A@gdel GHIH o dejgel A AoEF Pl e vl
}Lﬂduﬂ\ ulx] = 9gd8ke Golry) YEiA o) o 24 2 (410m) e} T2 440mE oS e =
22 (100ml/g) 0.2 4H] 1:100, pH 4, A2 3 7] o aRghe] EA V& Hog FH5
60C01]H 303 ATk MdAE LFE, ol Hujdd] o3t x@}a&d AzE A
T, A, FHE Abgstel, Aol WPeE 6 w7 vm of%4w, BAe FAow & oA
0T 0BT AR FAD WADLAS A o Eg e %400 dojathe B uVstE o
FE0TONA 3087 ol Ak BT 4% Ak Fojdel FRulE, o, W, F4 oy
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Table 9. Color differences and munsell value of silk fabric dyed by chustnut bur extract with mordant (pH

4, 60°C, 30min.)

Method Mordant L a b ANE H v/C
Al -14.49 0.77 21.79 26.18 0.1Y 7.0/44
pre- Cu -15.33 1.23 21.08 26.09 0.1Y 6.5/4.1
mordanting Fe -35.20 1.80 13.62 3179 1L7YR  31/05
Sn ~7.50 -0.65 2148 22.76 04Y 7.8/5.0
Al -13.56 0.94 21.75 25.65 0.1Y 6.7/4.5
after— Cu -23.14 474 22.46 3259 84YR  52/45
mordanting Fe -2887 231 1663 33.44 84YR 43/1.8
Sn -1160 1.32 24.26 2692 98YR 6952

Table 10. Color differences and munsell value of cotton fabric dyed by chustnut bur extract with mordant
(pH 4, 60°C, 30min.)

Methods Mordant L a b AE H v/C

Al -4.27 -0.57 9.07 10.04 2.0Y 85/15

pre- Cu -4.90 -0.69 10.45 11.56 25Y 83/1.8
mordanting Fe -14.07 2.48 16.37 21.73 91YR  66/27
Sn -341 -1.20 10.82 B 11.41 27Y 2.3/2.3

Al -5.16 -0.35 10.29 11.52 1.8Y 82/2.0

after- Cu -5.67 0.07 9.83 11.35 0.3Y 7.8/2.3
mordanting Fe 765 269 10.83 1353 48YR  7.3/28
Sn -2.60 -1.08 9.46 9.87 2.3Y 84/25
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Table 11. Washing fastness of cotton and silk fabrics
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Table 132 @A 357 Aetdz e A=
AES 245 AOE 60TolA 3087 53] wiE
AT T HEALS 0HdRE S 13
22 WENE o ARt 4F0)0er S5l
W, 13] g A] fdze] A 1Eo] ofFoxl
AeE AL # vk WAREL AN38lFe 27
Qo] MEAEE 2-37, SAEE 470|140 R o
HEE A GolXAw, A o9 gehg
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Table 14% &2} pH7b AEA 2 o] WX

|
GO pHE 3 4,7, 9% WEAA 60T 30
22 st A4 B Aede R pH 3 4
o WY EANE 4FOIeR FEAAAT, pH

Frin Bk wABe AEAH TS U, 25

at various dyeing temperature(pH 4, 30min.)

Temp.(T) 20 40 60 30 100

Fabric Fade | Stain | Fade | Stain | Fade | Stain | Fade | Stain | Fade | Stain
Sitk 3 4 3~4 4 4 4 4~5 y I~5 1 5
Cotton 1~2 4 1~2 4 2~3 4 3 4 3—_ 4

Table 12. Washing fastness of cotton and silk fabrics at various dyeing time(pH 4, 30min.)

Fabric Dyveing time(min.) 10 20 30 40 60
Fade 3 3~4 4 4 4~5
Silk
Stain 3~4 4 4 4~5 4~5
Fade 1~2 2 2~3 2~3 3
Cotton
Stain 4 4 4 4 4

Table 13. Washing fastness of cotton and silk fabrics at various dyeing times(pH 4, 60°C, 30min.)

Dyeing times 1 2 3 4 5
Fabric Fade | Stain | Fade | Stain | Fade | Stain | Fade | Stain | Fade | Stain
Sitk 4 5 4 5 4~5 5 4~5 5 5 5
Cotton 2~3 4 2~3 4 3 4 2~3 4 2~3 5
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Table 14. Washing fastness of cotton and silk fabrics at various pH of dyeing solution(60°C, 30min.)

Dyeing pH 3 5 7 9
Fabric Fade Stain Fade Stain TFade Stain
Silk 4~5 5 4 4 3~4 4
Cotton 3 4 2~3 4 2 4
obzbe| Aol A= A A slsc) FOE ofF yhghr}

Table 15%= vidxlel v gol AetA R Eo 2= gas AR ARzt vAE=
e Feke R ogAs dFE, e, A, 59 Aol diste], Cu(ll)>Co(Il)>Ph(I1)>
g A3k 60TAlAM 30wt Al nr e Zn(T>Cr{TH>AUTD >BalIH>Mn( 18] ¢=o 2
g A7 W2 B Mgz olv) A g HE AFAR =7 s o, "“’j‘%ﬂ gag 4
Ao At e = de 2-1121‘515_’ 4~5 of A Fdel Egg FAUTL RS
5HOR olF $589x, 4e 3-45FoE o
2 R Al o7 widM B v SEE B Table 16. Lightness fastness of fabrics dyed by
F1 9t} HAEe] Mejgd-2 WE o] 2~35H, chustnut bur extract with various mordants(pH 4,
LYEE 45 Foln, Fulde AWERT L g9, 30min.)

Fe WHARES oiFa guh SolstAl WA ’
o] Aufgdel 9§ F4 AT E dFe] Arn Mordants Al Cu Fe Sn
a—-']_t}‘_y]_ L‘—O]—]:],
322 AmA=EE silk 4 4 4 2
/\ 2= off 5

Table 162 W&ol F3A(100nt/g) o2 &l cotton 2 2 2~3 | 1~2
1:100, pH 4olA gA2 = 60T, GAAIZF 3022
2 G F 60TolA 3087 EFvE, e,

A, FAMog Fuigdd A AEe IdFAYE 4. Z =

ol ARNEE 4 FojgA e Aoy, 2 '

g, 7, & WEHAE 45708 $53 Az w2 Eo Wgo] FEHA(100ml/g)o2 &
gov, FAude 25522 ofF ydrh w3 Hl 1:10000147 2o} GAA7E g4 o
L2530 E ¥ HAHLEE Hol dF AFe Lo pH, 2=, GAIZE ey, wd e
7} A8F ol R, 58] FAuAR 1-2F ZH7F A3 @ gl WA Fga A

Table 15. Washing fastness of cotton and

sitk fabrics at various mordanting method(pH 4, 60°C, 30min.)

Mordant Al Cu Fe Sn
: —

Mordanting Fabric fade | stain | fade | stain | fade stain | fade stain
method

Pre— silk 5 5 5 ) 3~4 5 4 5
mordanting cotton 23 4 2-3 4 2~3 4 2—3 1 4
Ater silk 4 5 4 5 5 | ° 4 5
mortanting cotton 3~4 4 2~3 4 3~4 5 2~3 4
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