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Abstract This study aimed to investigate the efficacy of eco-friendly leather dyeing by
utilizing food wastes. Natural dyeing of eel skin was attempted using onion peels which
have been used commonly for natural dyeing of textile fabrics. Eel skin is a by-product

from fishery processing and is used mainly for making leather products. The colorant was
extracted from onion peels in boiling water, concentrated, and freeze-dried. Dyeing of eel
skin was carried out to study the effects of dyeing conditions, mordant type and mor-
danting method on dye uptake, color change, drape stiffness and colorfastness. The op-
timum dyeing conditions were 60°C of dyeing temperature, 60min of dyeing time at
1:100(H20 90%: ethanol 10%) of bath ratio. The onion peels produced yellowish color
on eel skin. The pre-mordanting was effective than the post-mordanting. As a result of
the drape stiffness measurement, the Fe-mordanted sample was somewhat stiffer com-
paring to other mordanted samples. The light fastness of the non-mordant dye was ex-
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cellent in 3-4 grade. Drycleaning fastness and rubbing fastness showed excellent results,
but fastness was not significantly improved by mordanting.

Keywords eel skin, onion peel, food byproduct, natural dyeing, fastness
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Table 1. Characteristics of eel skin

Material Weight(g/30cm?  Thickness(mm)

Eel skin 18.27 0.33
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1] 7 (Field Emission Scanning Electron Micro—
scope FE-SEM, Gemini 500, Carl Zeiss, UK)2
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where,
C : Drape stiffness(cm)
D : Bending length(cm)
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Figure 1. Comparison of dye uptake depending on
pre—treatment agent.
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Figure 2. Effect of ethanol content of the dyebath on
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Figure 3. Effect of dyeing temperature on the dye up—
take of eel skin.
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Figure 4. Effect of colorant concentration on the dye
uptake of eel skin.

—‘.‘ 3t 7§ £ Flgure 49} 7“‘%
7t S7heell wheh HarE = Ssteh) —H
0.3%(0.w.b.) o|Fe2 F7I5t= W= ogz\}aokg il

a7} 79 glglet.

7} 501”—? A FAEHA TEVJEM }»1]\—%‘9‘ e
ATH oo M FEs HA
0.3%(0.w.b.)7} Agslcta Tdsl L ojuf oo
pH= 3.810]%t},

24] 1:100(0.w.f.), FH 9] oL T=F 10%,
60T, 5% 0.3%(0.w.b.)ol A FutAA A4 G 9

Al
A A7e 271 #f8f 40, 50, 60, 70+ &% 244 A

#stoct,

K/S value

0 40 50 60 70 80

Time(min.)
Figure 5. Effect of dyeing time on the dye uptake of
eel skin.

Ho7ts HEGA 145

W pre-mordant % post-mordant

K/S value

None Al Fe Cu Ti
Mordant

Figure 6. Effect of pre— and post—mordanting on the
dye uptake of eel skin.

Figure 5+ 1 235 Yehdl T19 0 & AJ7to] &7}
ol whef H3F datgol F7kske] 60&olA 7MY =
dom T0& 5 Mo A = A 3Tt A
o] AT,

Ao g Foj7hsol it Fupgd Ao 24

HAZAL 84| 1:100(0.w.f.), &4 W ofeh2 &=F
10%, 60C, 5= 0.3%(0.w.b.), 605 JMNYS &
T A3

3.2 i8S nt

Fubg A o] Arolzhs A ] v AR} v
Aol Foll mhe B3 Fobr] fiete] YA F
3%(0.w.f.), 60T, 404 2704 A Gt S-S
247k AA s o PAL 8] 1:100(0.w.f.), &N
Yl ek 3F 10%, 60T, MAa%E 0.3%0.w.b.),
605 FAET

Figure 6 W hsiat A o] 5o 2 @3
42 e ol Bols1% Aol B 103
Q4] GES 7 30|90 o] Exlo] 4 e
8 @3 9 8RCke WO A RE At 2
M gFAMe] GH 2.1, 3 80 TH: N £
gholepitism e Mool St 2
spo] gpyElglom Suide] AL ujg @
3} o) WG S v 2A Aol S e kA o] ¢
L AL o 4 At Fe, Cu Adjed Sl AL o) o
#apo] Z7hsHI}. o]t S0k 3] Ao A Alnhe
Qapo] Ty @A EgThs AT Aot 2t

&~ 1
il

—

Textile Coloration and Finishing, Vol. 30, No. 2



146

Table 2. Color changes and K/S values of dyed eel skin by pre—mordanting method

4E HV/C K/S

Mordant L* a* b*
None 54.44 13.95 39.11
Al 59.17 11.52 47.35
Fe 47.20 7.99 29.23
Cu 58.24 7.00 45.37
Ti 55.26 13.09 40.23

43.91 9.3YR5.4/6.5 7.28
48.21 1.3Y5.9/7.4 7.29
39.02 1.2Y 4.7/4.6 7.82
45.58 2.9Y5.8/6.7 8.37
4412 9.8YR5.5/6.5 7.40

FAA 0] AMANH), WE(V), H=(C)2F Hunter?] L*,
* p*E e Aolth, Jutg A Fojrts dA 9
A dut 21 =0 HM At} o] FAMA YR A
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o Ti wjFol a*o] Wo} o] LS 1}
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A2 a*, b gk B SobA o] o =9 AT, Cu i

A arghe WolA T b ol H 224 Bt

16
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K/S value

Fe ¢
Mordant
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Figure 7. Comparison of dye uptake between front
and back of pre—mordanted eel skin.
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Table 3. Image of eel skin taken with scanning electron microscope
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Back Side
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Table 4. Drape stiffness of pre—mordanted/dyed eel skin
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Rubbing
Stain
Dry Wet
4-5

Silk

Stain

Dry cleaning
Cotton

Color
change

Light

Fastness

Mordants

3-4

4-5

3-4

None

3—4 4-5

4-5

Al

4-5

Fe

3-4
4-5

2-3
3—4

Cu

Pre—

3-4

Ti
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