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Eco-friendly Leather Dyeing Using Biomass Wastes(l1l):
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Abstract In this study, eco-friendly functional leather was developed by recycling
wastes such as eel skin, marigold(Tagetas erecta 1.), hinoki cypress(Chamaecyparis ob-
tusa). The hot water extracts of marigold and hinoki cypress leaves were freeze-dried at
-80°C to prepare colorant powder. The dyeing of eel leather with marigold was carried
out to investigate the effects of dyeing conditions, mordanting on dye uptake, color, mor-
phological change, and color fastness. Considering shrinkage of eel leather caused by
dyeing, the optimum dyeing conditions were 60°C of dyeing temperature and 60 min of
dyeing time at 1:100 of bath ratio, and color of the dyed eel leather was Y to YR Munsell
series. In order to prevent the degradation of leather from microbe, we conducted com-
bination dyeing with marigold and hinoki cypress leave colorants. In this case, the com-
bination dyed eel leathers showed excellent antimicrobial activity with above 99%
bacterial reduction rate against S. aurieus and K. pneumoniae. It was confirmed that all
of the dyed eel leathers were sufficient to meet the Korean Standard for color fastness of
leather products. It can be applied practically for the development of eco-friendly func-
tional leather by utilizing some useful active components extracted from plant resources
and by recycling food wastes.

Keywords eel leather, marigold, hinoki cypress, combination dyeing, antimicrobial ac-
tivity
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Figure 2. Chemical structure of (a) Quercetin, (b) Taxifolin, and (c) Kaempferol.
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Table 1. Characteristic of eel leather

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

Eel leather 16.11 0.30

Textile Coloration and Finishing, Vol. 31, No. 1



G 100 o
T
2
© 30
(1]
o
g Dyei
F 6o o
Heating, H H Cooling,
+2°C/min, E E -2°¢/min
40 : i
:: 60min JE
N VA L SO — L)
Washing & Drying
0 >
0 20 40 60 80 100 120
Process time(min)
Figure 3. Dyeing process.
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where,
A : The length before dyeing
B ! The length after dyeing
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Figure 4. K/S value of eel leather dyed with marigold
according to dyeing temperature.
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Figure 5. K/S value of eel leather dyed with marigold

according to dyeing time.
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Figure 6. K/S value of eel leather dyed with marigold
according to colorant concentration.
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Table 2. Shrinkage ratio of eel leather by dyeing conditions

Dyeing condition Shrinkage ratio(%)
40 0.23
50 0.26
Temp.(C)* '
emp.(C) 60 1.01
70 7.54
30 1.01
40 2.31
Ti - .
ime(min) 60 313
80 3.74
1 2.94
3 2.96
Colorant conc. (%owf)** 5 3.13
7 5.60
9 5.73
*dyeing time: 30min, colorant concentration: 5%owf
**dyeing temperature: 60°C, colorant concentration: 5%owf
**dyeing temperature: 60°C, dyeing time: 60min
U 7, 9%(owf)oll A= 7HE8] 230] Zk2k 5.6, 5.7%  Table 594 %E G w7t 271842 W Lu7h H
2 37HG, £5E9 Aol 5 Hol= A RE #AT d s EFEFMNAT. E3F oMY Hf A7

Table 3. SEM(X100) image of eel leather dyed with marigold according to dyeing temperature(dyeing time:
30min, colorant concentration: 5% owf)

Dyeing temp.(0) Face Back Side

Undyed

60

70

Textile Coloration and Finishing, Vol. 31, No. 1



Table 4. SEM(X100) image of eel leather dyed with marigold according to dyeing time(dyeing temperature: 60°C,

colorant concentration: 5% owf)

Dyeing time(min) Face

Side

30

60

7187} Z7heha 24 9] Welo] 2113
Fejo] Zrlo] 227 Rio] Solufn FA7} 1,54
4% SAS A, ool 342 s Aol o
HE 71%0] e W7 ol 4= 9ee o 4= etk

szom 24

A o] FHs st vel 2
% QY AT A eg

Hie o imo A

Table 5. SEM(X 100) image of eel leather dyed with marigold according to colorant concentration(dyeing tem—

perature: 60°C, dyeing time: 60min)

Colorant conc. (% owf) Face

Back Side
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Table 6. The color characteristic of pre and post—mordanted eel leather dyed with marigold

. CIE Lab Munsell
Mordanting K/S Sample
L* a* b* C H OE H \Y C
None 6433 517 3565 36.03 81.75 31.28 29Y 6.4 5.3 3.50
Al 60.33 568 39.49 3990 81.82 36.23 3.1Y 6.0 58 5.07
Face
Fe 56.64 3.05 2819 28.36 83.82 30.47 3.5 56 4.1 3.68
Ti 5794 1456 3212 3526 6561 3397 78YR 57 58 4.18
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None 58.92 220 29.58 29.66 85.74 30.44 40Y 58 4.3 4.01
Al 61.43 421 4411 4431 8454 4354 4.1Y 6.1 6.3 6.20
Back
Fe 56.64 3.05 2819 28.36 83.82 30.47 3.5 56 4.1 4.52
Ti 51.90 16.39 30.18 3434 61.49 39.71 6.5YR 5.1 5.7 5.89
Al 63.51 7.14 3478 3550 78.41 3120 19y 6.3 54 3.22
Face Fe 58.03 7.05 2785 28.73 7579 2767 12Y 57 4.4 3.46
Ti 61.39 9.92 2955 3117 7145 2841 9.7YR 6.1 4.9 2.93
post—
Al 62.26 457 33.41 33.72 8220 33.37 32Y 6.2 5.0 3.37
Back Fe 53.85 482 2402 2450 7865 29.20 21Y 53 3.7 3.98
Ti 58.65 ©6.77 28.14 76.48 30.67 3067 12y 58 4.4 3.45
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