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A Study on Using Gray Color Dyeing from Gallapple

Nam-Hee Shinl), Sung-Yeon Kim" and Kuyung-Rae Cho”
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Abstract : The study has objective in raising value of the gray color as a meaningful color suiting sentiments of modern
people by expressing the gray color in various perspective utilizing natural dyes that is natural at the same time having
aesthetic color tones. For example, the main ingredient used for coloring black and gray color is the pyrogallol tannin and
the gray tone dye can be acquired by combining the tannin with iron. In order to find the suitable condition for processing
tannin, UV-Vis part absorption spectrum of Gallapple pyrogallol tannin, dye ability based on temperature and time, reflec-
tion rate based on concentration, color changes based on acid treatment and alkali treatment, changes on surface based
on concentration or metal mordant condition, and lightfastness were measured. Maximum absorption wavelength ()
of Gallapple tannin was at around 273 nm, while strong absorption was also observed at below 350 nm. Dye ability of Gal-
lapple tannin is done more easily on silk rather than cellulose fibers such as cotton, while the optimum condition for dye-
ing was observed to be at 60°C, for 20 minutes. As a result of acid treatment, the color of dye material consist highly of
gray tones and showed red tone after the alkali treatment. While it was observed that as dye concentration and metal mor-
dant concentration increased the color changed at counter-clockwise direction on the Y-scale of Munsell's scale of colors.
Lightfastness was more on a normal fading. I hope this study opens up possibilities towards presenting gray color
expressed from tannin as color with diversity and aesthetic value. In future, comparative study between dye expressed

from catechol tannin dye materials will be helpful.
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Table 1. Characteristics of used fabrics

. Thickness Density(threads/5 cm)  weight
Fabrics Weaves D
(mm) warp weft (g/m”)
Cotton  plain 0.31 229.4 136.2 110.6
Ramie  plain 0.37 102.4 89.2 94.8
Silk plain 0.25 182.6 130.4 93.1
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Fig. 1. UV-Visible spectrum of the gallapple extracts.

32 M=o mE AHAAE

22} FEHE GH o2 AME3l] 7} ARE 2=l wEt
FAg AE Fig. 20 VERRITE G2 EE WA A
o] 79 40°ColA 0°C7HA, AMfe BeAYE A4S W
Ae}7] $1sk] 80°C 74 MBIAITIRA] 305853t AAsiT.

WA dAerel nE dFE] Hse 25Ut A
ol wle} HzMEo] gRksHA| Skl o, BAlY] AeE |
I FFAAFTL AR UEsith ot $Ye FEE0] A
S Aoz AgsIlETl, 2HEE B @ %ol 22
5 79 WA d2de] o B4 JERT) oA 2
AEZ Q27 Afet sfeks WAR7E BAl viske] A
2 Q20 ghgo] A AASIEr} Thh W2 Blojzt AZtE
o} BAl9] e T2 S| Blad § HldER e B 9
g A& W R el vehd Aeg B 4 Qo
Aol G w2 A3AEL, 50°C ol FAS o
£ 7 YERIIT) 60°CHEIE A2l Hyd =2a
th ol 60°CollA HAo Izxzle] vehds & + Stk
TSt FUS 2mox e AAES AEZ QA Aot v

Mt rlo rjo

2.0
- Cotton
Ramie

1.8 [— “+ Silk

1.6 [~

1.4 [— ~  —a

1.2 [
%)
=

1.0 |-

- -
o.8|- - -
-
o.e|-
o.al-
c
o.z2|-
-~
0.0 L L L L L L
30 a0 50 60 70 80 £ 100

Temp. of Dying ('C)

Fig. 2. Relation between K/S and dyeing time of cotton, ramie and silk
fabrics at 90°C by gallapple extracts.
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Fig. 3. Relation between K/S and dyeing temperature of cotton, ramie
and silk fabrics at dyeing for 30 min. by gallapple extracts.
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Fig. 4. Reflectance of silk fabrics mordanted with iron sulfate after
dyed by gallapple extracts.

Ao Wskrk A Uik B, 1 el o2
A M2Ql k=R, 28] Mzl Heldyel 52
% 9k,

%_04 AT L oY 2 Al s 4ol
E:W U}(Zﬁﬂl 9] 2005) & °4:TL 31

lle

o GAES 2 ‘;-l %@ﬂ 17401]*1 ﬂﬂoh 1% HJA}

28 248900, 434S Fig 5, Fig. 69 22t vebith
} 229ae ou) 3l Jalo g mAse}
BAl, AATE A8k 1.0% S wjgdt § pH 5=
2T AN v~%—“. o4 30% Ft FA2T AFelH Fig,
AEE JPES pH 1008 243 ekt

FEoA 30% %J ?—fﬂﬂd Aot
1 AT o o] AF APl 25}
Pl 2 At GAEel 2
] Jepgtth ok Aol
2 ?.?%*é wEel] At 22 olFol FHF=T} vfg-
11*8}31{— A& ”% FATARERYE RIS < Qi) B=d
© AEEI dupgSedlA wakegke]
=7 vk o A Gl Aol velith 42
7)ol AeE 2k Ao} vy E Adfe B 9F8E
Bk

36. Pol=T ! Mo x7 o
R} FEAS VIE0RE Ao 4 2HH N EHEE @ 50
Y%yt Aot 4ul] SX(EAFE : 25%)FF HUS ARE-3HA
Aot ZAE 90°C, e 80°ColM ZHzh 208 <t
ol2 wdAl F%= 0.1, 0.5, 1.0, 1.5%0.wHE 3l
5002 60°ColA] S¥-2F Fujdst AlEel tsled
43k A3} Table 29} 7o) VFERASITE.
dlsr B A o] mE FHae] Ws
Hude] s=rt S71RE AR YA L
witf] wisko g Mo] WElEl= Ao ® ERITH 0.1%99)
< dlszd BAQle] HEE o} MA LG Ao

2
2
ol

i
— 0
o= K orE

=3
=)
&
tllo

e rr
w02
£z
> o

1

on, X

o
-

100.0
o Cotton
50 —— Ramie
88 Silk
80
™
7
65
50
55

%R 50
s
a0
a5
20
25
bl R -
15 —

10 ssemcsuungy
2 =, = A e
0.0 '

250.0 00 300 a00 as0 500 550 a00 850 700.0
nm

Fig. 5. Effect acid solution treatment on reflectance of cotton, ramie
and silk fabrics mordanted with iron sulfate after dyed by gallapple
extracts.
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Fig. 6. Effect alkali solution treatment on reflectance of cotton, ramie
and silk fabrics mordanted with iron sulfate after dyed by gallapple
extracts.

Table 2. Surface color of cotton, ramie and silk fabrics mordanted with
iron sulfate after dyed by gallapple(H V/C)

Fiber Conc. of Conc. of mordants(% o.w.f)

dyebath(%) 0.1 0.5 1.0 1.5
Cotton 100 2.7YR 53R 4.7RP 1.2RP
84/0.7 76/14 5713  51/12

50 23YR  93RP 7.5P 43P
8.1/09 5320 42/14 3914

25 43YR 39R 7.4P 5.1P
83/1.0  6.6/19 4713 4812

Ramie 100 42YR  09YR 1.4RP 6.2P
74/14  54/16 3.6/12 34/11

50 0.5YR  84RP 7.5P 22pP
64/1.6 4.1/14 3410 3.0/1.1

25 4.1YR 69R 1.9RP 9.8P
82/16 4813 39/09 4.1/08

Silk 100 0.1Y 0.IYR  24RP 8.2P
83/12 6917 43/1.7 33/15

50 7.7YR 24R 0.2RP 3.9p
8212 5525 2717 2312

25 0.1Y 8.0R 9.9p 2.3pP

82/16  7.1/1.6 2.6/15 24/13




Table 3. Color difference of cotton, ramie and silk fabrics dyed
gallapple mordented by iron sulfate after 40 hr irradiation by Xenon arc
lamp

Fiber Conc. of Conc. of Color difference

dyebath (%) mordants(%) (AE)

Cotton 100 0.1 3.0
0.5 29

1.0 24

1.5 1.6

50 0.1 32

0.5 3.0

1.0 2.7

1.5 24

25 0.1 3.7

0.5 34

1.0 3.0

1.5 2.8

Ramie 100 0.1 34
0.5 3.1

1.0 2.6

1.5 2.3

50 0.1 3.6

0.5 34

1.0 32

1.5 3.0

25 0.1 39

0.5 35

1.0 3.1

1.5 3.0

Silk 100 0.1 35
0.5 32

1.0 2.8

1.5 2.6

50 0.1 3.8

0.5 3.6

1.0 3.1

1.5 3.0

25 0.1 42

0.5 4.0

1.0 3.8

1.5 35
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