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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, 60 min 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
o, 47, A, 4, Hebs 5 ARl ot 4
A W32 AbE H T Ao 72 AR Eun H oz §
B2 A5t o £ ot FFS v A= AAEE
24stch, BE 9% - Al - o2 A=EE Bt
o] ¢ Alo]Z3 (up—cycling) &2l Aoj7}=of 213}
A oy A Qo] $EAT AL ol
A} gt

2. & B

2.1 A2 2 A

A0 A Hol71E ARt wgolol 1AL 2
o

FAT F AR vhE s B 92 A AE 7}
£2 AT B Table 13+ 2k, Hoj7hs
2] Q1 2202 9151 oPAlE(Aceton CH:COCH)),

o] &k 2 (Ethyl Alcohol C:HsOH), Hl &2 (Methyl
Alcohol CHsOH), EFel BFd(Tara tannin), 7HA <l
UE&(Sodium Caseinate, Frieslancampina Dmv
B.V., Netherlands)& AH&-8to] o H|AE & sH3laL
] FA = ¢F vl E(Aluminium Ammonium Sulfate,
AIK(SO4)2 - 12H20), & (IronI(T) lactate hydrate
CsHioFeOs), 7] (Copper(I) Sulfate CuSOs - 5H20),
E]E} & (Potassium titanium oxide oxalate dihy—
drate CiK209¢Ti - 2H20) 52 AF&3litt,

50 ZACIA 79 55t -80TelAl 3 A7 F
FAAR/Z 50T A A%, BAEE T AFo] At
8349 482 10.25%019

Fub A Ao Azl 2 flstke] R YE
F(sodium caseinate), Ete} E}d(tara tannin), ©f
B2 (C2H60), oFAM|E(CH3COCHs), W& (CH30OH)
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Z} A (Color—Eye 3,100, Macbeth, Ger—
many)E AHEsEe] o 4= 2H4¢1 400nmeol| A ¢
Aol i WS (R)S % Kubelka—Munk
A1) ofs A&F=F K/SFHE AFEskglth, B3 219
AL CLE L*, a* b*& 243l Munsell9] AAHH),

WL (V), JECO)HS ZAA
K/S = (1=R)? JOR e rereeveeeenenesiennenenen (1)
where,

R : Reflectance
K @ Absorption coefficient

S © Scattering coefficient

2.6 07150 He=A
HoltEe) o - 9 - ZUS AAYAY

1] 7 (Field Emission Scanning Electron Micro—

FAAAR
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scope FE-SEM, Gemini 500, Carl Zeiss, UK)%

AT, AR flol #a (Platinum)S 52HA|
74 29 & F AT 240 AT AL Ak}
of AREHOARE ok 27 A4S A7)0 =
obA 1 M) FHHEIE A7 4 A5 Hhate] AR
7} selo] SrjElo] ek sto] 2319, 3314 Aro.
= Bt

F,

Aozt Fugd Ma dN F FAE &3
gy ZAAE A 75 AHEste] gy o
a3tk 2.5cm X 15cm 9] AlEHE 41.5° 9
£ 7H Fid 9ol SAstaAt sk HE fE
AFH O] o To] HHit] Lol L= & FiL AIHHA
Al ol 11 Fo] FAH| g& HMX] gt
o] dolE mm7HA] 7] 55}l

dlo| == AT
Oem) = D)2 e vveerereeesenennenennineneienens (9)

where,
C : Drape stiffness(cm)

D : Bending length(cm)

2.8 GAizAz|= T7}

AFAF = WFAIE 7] (Xenon Test Chamber,
Q-Sun Xe—1-b, USA)E AFg3}o] 7}Eola AR
15~17A, o3 AL 125~140V, 7|A U] &= &9
9 (black panel) 2E=AZ ZA3to] AATCC 169]
7 63T, 7IHEE 30%] 2704 20A17F 3F2A
3ol KSKISO1 05-B0 22 Wyl wet 55
B7¥skalet.

Egto] 2y AFEE KSKISO-D01:20109] &
slo] AlErAl Y 7] (Launder—O—-meter, Type LHD—
EF, Atlas Electric Devices Co., USA)E A&l
o1 A]gH-L Perchloroethylene &4 200mle] ¥
30T Lol A 30 Bt A e & x5t HEXM
AL ago] AAY(gray scale)dt & H Y E A
A'd(chromatic transference scale)= AH&3lo] zt

7 24 a9},
A 2 == npE A E = 54 7] (Crockmeter,
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Model CM—5, Atlas Electric Devices Co., USA)
£ A}g3Fo] AATCC Test Method 116-198991 &
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A Aol F7ket oleh&S AHg-ske] AHA ] AY
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G o= ARESISITE, 50T, 60&A Y& FAgH A
= Figure 29+ 2t
e A} fub A s Gollof ofgh& 9] gheko] A
3 7S QAR dlesto] S7lele] 9l ol
of offgh-& ko] 10% Y o Aol 7 AMS &
T AT, 2T ofeE AR Gt T A=
10
8
6
5
g
wn L3
>,
2
0

no treatment sodium tara tannin methanol ethanol acetone
caseinate

Treatment agent

Figure 1. Comparison of dye uptake depending on
pre—treatment agent.

S A 7)E8}3) A A) 302 A 25

10

K/S value

[} 3 5 7 10 20 30 40

Ethanol content(%)

Figure 2. Effect of ethanol content of the dyebath on
the dye uptake.
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AFRET0 TJefsto] the AFEE = gutgd A
2 oo oeh&E 10% Esto] AHE-8H
A 2o w2 WIS gotH7] Ho}oi 1]
1:100(0.w.f.), §H9] of&r-& 3&F 10%, MAhEe
1%(0.w.b.), 604 2214 HM2&=E 40, 50, 60,
70°C Wststo] A2 AxTF] A= Figure 32+ 2t
M7} 40CoIA 50T E Eobd ) g2teo] =
7F st oy 50°C o] Foll= B2k 717t vl akel
L 70T GHolA = FolrtEo] 5ste] AN E

41

L Ao thal R o] AL x5l al 7S] B
& QAT o1 4o] AStEL BA7} skl A EA
o] ol A2z GoCelee] LEoA FAL Aagalol

K/S value

0 40 50 60 70 80
Temperture(°C)

Figure 3. Effect of dyeing temperature on the dye up—
take of eel skin.
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K/S value

[} 0.1 0.2 0.3 0.4 0.5 0.6
Dye conc.(% o.w.b.)

Figure 4. Effect of colorant concentration on the dye
uptake of eel skin.

4} oobr 7] 9ste] £-4] 1:100(0.w.f.),
Sl U o ek Tk 10%, 60T, 605 ¢k Ao A
w2 77+0.05,0.1,0.2,0.3,0.4, 0.5%0.w.b.)
&

7v 7kl Tﬂrﬂ} %‘Z}%“E 27}0}47} E =7t
0.3%(0.w.b.) oJArC. & Z71519-& uj= d2eF9)
37 A9 gl

(e

pHE 3.810]%lt},

24 1:100(0.w.f.), &H9 ofetE F=F 10%,
60T, &% 0.3%(0.w.b.)oIA Fotad Ha A9

A A 47] &) 40, 50, 60, 708 SoF zhzF Al
L=

Figure 5= 1 235 Uehd 1Yo 2 A|7to] F7}

10

K/S value

0 40 50 60 70 80

Time(min.)

Figure 5. Effect of dyeing time on the dye uptake of
eel skin.
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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.

ol et A3 ARl F7hekol 60ROl A 7MY &
e, 108 S AN BTl ot A

AIH o &2 Aoj 7k gk |
JAM AL 84| 1:100(0.w.f.), & IH of|eh-2- &5
10%, 60T, 5= 0.3%(0.w.b.), 60% FAAS &

% ol

3.2 oSt
S A Ao Aol7hE A o o Hb ) o ¢f
Ao FFol e aatg goti 7| flate] A s
3%(0.w.f.), 60T, 40% oA Aol g1} Suf
Z+7F AAEtE o JALe 8] 1:100(0.w.f.), %0—]1
Ul ofleh2 gkeF 10%, 60T, M4%% 0.3%(0.w.b.),

60+ 945t

Figure 62 m a3t vj 4| o] 220 nf2 %}
Fo e Aolth, Aof7hs AR o] ol Fuby A
AA o] GAHFL 7 30| on o] Eulof A o] el
A Azkek 9 SHTH= YoL; LuAlRE FAS 2k
A S Ao Al 2.1, 3.85 0= AN =2
Zroltha16.29 njj Jul o Mufjodo] Fujd R} of 2}
ol g on Fujg AR ruld A
I w st W AL 2ol Sl 2 mIbA o] A] &
A& & 5 AT Fe, CuZ Aufe] 5t9le o
ko] S71skoint. ol ¢y 2k =1 FAoll A A
AAFol Fulld AMEY e A7 Aot A

~ O

,_‘
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>
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A Foll mhe MAAHsE A E7] 95k Munsell
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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 1.2Y4.7/4.6 7.82
45.58 2.9Y5.8/6.7 8.37
4412 9.8YR5.5/6.5 7.40

Al, Fe, Cu Al o] A2 YA Aol
AL a*, b¥gt 5 SobA Ho] of =93 E} Cu v
AL a* @ WO I b ol 22
AA D= AN T

Yo7i= malo| EHE Rfo
o7tz o - & -%Eﬂ

|
= AAdu| o2 1004
gt o] u] x|+ Table 32+ Zth,
o7k o eyl mitsin hxFol g
ol A& Et‘ﬂﬂw(graln SIde)OlUi AU S A
ZZo] BEzlFo g Adtr|o] 9l Aol w70
2 Ry Yo7k (split side)olth. S A=
split side®] &+ 2%t A2 2] Atolof| WAIZ 52

3kl & 4 9Ih,

16

T u front = back

K/S value

Fe ¢
Mordant

None Al

Ti

Figure 7. Comparison of dye uptake between front
and back of pre—mordanted eel skin.

Aol 7}&S 72t Al Fe, Cu, Tig Ao g3t Al 29}
Foj e A2 E FHgd MAR dAS AR &
e ARFE Figure 73 2ok, w3 QP E T A
o= =710 SIH 9 fatgFo] A Att= A & 4
Utk o= Ao|7kE S ofu| Ao A Hol= B4 A4
ol 2AApol o] Fog dmrt o A AEHU7 Wi
U Aolth, Fol7tsol 2ol §rof upeh Yz R
bl 5 A E5t

Table 3. Image of eel skin taken with scanning electron microscope

Eel skin Front

Back Side

SEM
Mag =100 X

é]‘;%j/ib,7}—g_,§k§]x] ZJ/ 30?_‘_] X'” 2%
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Table 4. Drape stiffness of pre—mordanted/dyed eel skin

3 HOI7HE HAYM 147

Mordant None Al Fe Cu Ti
Drape stiffness(cm) 5.85 5.30 6.10 5.80 5.85
Al Fe, Ti i) A&7} R AlRHEct goj7h3 5 Sefol2ely AL 3-4, 4-55FS ©el W
w o] ko] 2759 e-S o 4 9lnt N A ERchE o QAR BT 5EFoR v
Fokdlon Egtol S dAl o]g e EAl= fl= A
3.4 2%z oz welAt},

Qo] ofgt AojrtFel REYHD Mg Jus URAREE ARAE 4-5, 5EFOR B9 &
B o w B3l sholsly] skl M A Zol7} T oY FoAlolE 34, 45 Ho 2 AT
= Fuigst M A=, T38|3 Al Fe, Cu, Tie&

Ao 5 Jag RS A4S 27 249 2 4.8 B
V= Table 49+ ek, G4 A Aol7ls Al o 7
= 5.301%eH |A & F7kske] 5,85t A FAEE B 7 Aokt S A

ALATE F Q4 3t AlRE REAYA Q8 A A S olgstod A ANz, s A FF
2O FAETF 2o Cu, Ti AMd-2 Fojd A& of whg Fatd, MW Aolvts I, 4d
S} ZAmT} vlSst), T Fe A AR 3 | ASEES AW Avhs ot 2o
AT 6,12 tha WHle) 1oL & 4 U3 Hol7ko Mo A2 £ Ao Fuiy A Ma

o] &S Btalo] A% T A3 FrH A
3.5 PMAZE Alas Gollof] ofek2-9] ok S7HAIA 10%7t 2 w7t

Table 5= 0|75 P A Aol Bujdut Auf  X& GaFw vleste] Z7bske | 1 o] Fof = Zha]
95 QuT AR ABAHYE, SefolFY YA & A0R vehgrh
T, A E =S SA% dato|rt, Fol7hEol tiet Fu A Mo 24 gz

Foi7tES dFAR e HAE Fof WO FE o] €4 1:100(0.w.f.), 60T, &% 0.3%(0.w.b.), 60
T Qoo SHE 3-45FOR 4 2 R ANYL &S AT
Huok Cu Al 3 FAR Al e d3AR =7} 2- T Fol7ts A A= O] HRFHK/S)S 7.3
35w oldet Fe A Y A2 4-55w22 m¢- 2 frstilon Mg Adujgo] g ¢
Satginh, ol $u o @A) AWAE 12,3 AuFo] FAE I Cu, Fe Mrfgol HupA o] ofrh, o
5%, B G 49 IPARE 2-3, 35T P Mk PolrtE QoA FAUAAR JAE]
A =2 Aifo|re lom oy drz i gAlol o) Y, YR AL
Table 5. Colorfastness of dyed eel skin

Fastness Dry cleaning Rubbing
Light Color Stain Stain

Mordants change Cotton Silk Dry Wet
None 3-4 4-5 5 5 4-5 3-4

Al 3-4 4-5 5 5 5 4

Fe 4-5 4-5 5 5 5 4

Pre= Cu 2-3 3-4 5 5 5 3
Ti 3-4 4-5 5 5 5 3-4

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