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Abstract In this study, eco-friendly natural dyeing for pig leather was explored by using
onion skin which is food waste. Sodium caseinate was used as a pre-treatment agent to
improve dyeability of pig leather and its effect on dye uptake was investigated according
to treatment concentration. Dye uptake of the pre-treated pig leather was increased by
about two times compared to untreated one at 0.2% pre-treatment concentration. Onion
skin colorant imparted YR color on pig leather. After mordanting, the color of pre-
treated/dyed pig leather was varied from brick-red to khaki shades. However, mordanting
did not improved dye uptake of the pre-treated/dyed pig leather significantly. The color-
fastnesses of un-mordanted samples to light, dry cleaning, rubbing were grades 3-4, 5,
and 4, respectively, which is good enough to meet all Korean Standard for Fastness of
leather products. After mordanting, the light fastness of pig leather was improved to 4,
4-5 grade. The efficacy of sodium caseinate as a pre-treatment agent for pig leather was
verified by improved dye uptake and good colorfastness. And, the natural dyeing of pig
leather using food waste would be a significant sustainable way in terms of eco-friendli-
ness and reuse of biomass to reduce environmental pollution.

Keywords pig leather, onion skin, sodium caseinate, pre-treatment, dyeability
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Zet Al (colagen)ol gt AGA thal A 2
o] 7FA] €] otu| =4t (amino acid)o] 4
29 e = A& (polypeptide chain)
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Aol AT B3] A RE BRA F A2 B
27k BUAl & 7H5 o' O 542 Table 13 2Tt

A2 XS AT A YA = 7HAIA YEF
(Sodium Caseinate, Frieslan—campina Dmv
B.V., Netherlands)& AH&-8F9 AL Wi B A= YFrl&
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12H20), E(Iron(1) lactate hydrate CsHioFeOs),
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drate C4K209Ti - 2H20) 5= AH&3t Tt

25 FE% 5 PHS 120+ 5rpm, 50C ZAA
A 556kl —80TCAA G AR & sEARTIZ

2.32M
FugE & M0 2 EAE 7] 99
A5 ATR crystal 9ol 8 A B33z

Table 1. Characteristics of pig skin

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

Pig skin 25.49 0.53
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Figure 1. Profile of pre—treatment, dyeing and mordanting.
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Figure 2. FT—-IR spectrum of onion skin colorant.
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Figure 3. Chemical structure of quercetin, the main
colorant of onion skin.
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Table 2. Image of pig leather taken with scanning electron microscope(Xx100)

Sample Front

Undyed
pig leather

Back Side
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Figure 4. Effect of dyeing temperature on the dye up—
take of pig leather.
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Figure 5. Effect of colorant concentration on the dye
uptake of pig leather.
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Figure 6. Effect of dyeing time on the dye uptake of
pig leather.



MEXE IV |2
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Figure 7. Effect of bath ratio on the dye uptake of pig

leather.
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Figure 8. Effect of sodium caseinate concentration on
the dye uptake of pig leather.
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Table 3. Image of pre—treated pig leather taken with scanning electron microscope(Xx250)

Conc. sodium caseinate(%)

Pre-treated sample
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Table 4. Effect of post—mordanting on the color of pre—treated/dyed pig leather samples

Mordant L* a* b* AE HV/C K/S
None 49 .28 18.18 32.15 40.49 6.1YR4.9/6.2 11.76
Al 50.06 18.05 13.57 43.20 7.4YR5.0/6.8 11.07
Fe 34.87 4,78 42.29 42.29 1.1Y3.4/2.5 12.02
Ti 43.11 24.92 48.85 48.85 3.7YR4.3/7.4 12.60
3.4 GMAR|E Ty} Basta Ao gzl &R0l AA ] uhy, MAF
=2 74 YES o2 AXe g T oupgd o f dFek 24 ARws A dats of-g3t gk
Ae 7o) A - Salo|Zey - npE AFEE Bt =S FeyEA A7 9He Y mgo] @
3t A7+ Table 59+ 2}, o] Ho|1 FE& FHLo ke 4.0z o] B2
ol AR dBAR L 3-45F, SetolZE] Hog AjE] gdon SHAAL B2 A%
Yo 553 mpAAFEE 45 F0|9t}, ol 72A  2F Aol n|Ag E5-S #9134 9glT). ¥
Z KSTHE QMARE ER7Z¢ A 353 o]AF, A MAE o] g8l Eujo] HA dMxAL ML
calolZaly BEA . o|d 47 oA, ufRARE A 60T, MAEE 5%0.w.f.), GMAIZE 408 &4
(3 o)D), O AP BE ukE 0ast = 1150 9SO 2= 9lolTh, 2 FAFS el o-ghu
Foz 71 AgA0 ATt HAGM AE A A FHAQ UERS HA A2 AHEetel ey 2A
ot AFAE ) W def QA 4-4/55F R F AP HEE 0.2%0]91on JRkeke of o) Z71et
AyE]o] uf A 9] AFL-S ThoFst MAFe] Mgl Hol A B o}, Bujgle] Eujl gkl 7] o] 745t YRA| G 9] A
T ot A% A E Ego] Hl= AL g gl Ao|don ujedA e o) o datere] wists 7] oF
Act, otout TA Mo A] 7}7] A vl 9] o] AAto] kel w9l ch
Tl A R0 dBAR L 3-45F SelolZaly
4. 2 E 255, AR EE 45 F0]9u) o]k 71EAE
O KSTHE GAAF T ZA7| 2L BE IR 05
A E BALEe Eulo) ol MAE o]gste] A gt SFoltt, Eal uf o] oaiA] B AR EA} 4-4/5
Ao GAAS FAAZ 4 Qe mIFHCl JA SFOR FAEAC
uPS ATk oFubal 4 0] Lo}l Eu]o] HeE EATL A0S 29 4 QTR AERARS

Fastness Dry cleaning Rubbing
Light Color Stain Stain
Mordant change Cotton Silk Dry Wet
None 3-4 5 5 5 4 4
Al 4 5 5 5 3-4 3
Post- Fe 4-5 5 5 5 5 4-5
Ti 4 5 5 5 4 3
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