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Abstract—In this study, UV/vis. spectra of color solution extracted from onion shell and dyeing
properties of polyamide fibers such as wool, silk, and nylon were investigated. Also, the effect of
mordanting on wash fastness and light fastness was investigated. The amount of colors extracted
was increased with extracting temperature and time. The wavelength of maximum absorption of
onion shell extract corresponds to flavonol peak and quercetin peak. Also, spectra of color solution
were shifted to longer wavelength at higher pH values. It appeared that the optimum condition of
the dyeing of wool, nylon, and silk fabrics with onion shell extract was 60C, 30min, and pH 4.0 of
dyed bath. Surface colors of the dyed fabrics were different according to the used mordants: Al and
Cr mordanted fabrics were dyed in yellowish colors, Cu mordanted fabric in greenish color, Sn
mordanted fabric in orange color, and Fe mordanted fabric in khaki color. The mordanting was
effective at improving wash fastness and light fastness.
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Table 1. Characteristics of fabrics in this study

Fabric
count

Fabric structure (warp/weft) (g/m)

Woven Weight Thickness

(mm)

72/56
104/80
144/104

Wool  Plain 159 047

Nylon  Plain 56 0.11

Silk  Plain 0.22
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Fig. 2. UV/vis spectra of onion shell colors ex-
tracted by distilled water at 90°C.

2

Absorbance

I y |
250 300 350 400

Wavelength(nm)

Fig. 3. UV/vis spectra of onion shell colors ex-
tracted by distilled water for 30 min at varied
temperatures.
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Fig. 4. UV/vis spectra of onion colors extracted
by distilled water for varied time at 90°C.
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Fig. 5. UV/vis spectra of onion shell colors ex-
tracted by distilled water at varied pH values.
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Fig. 6. Relationship between K/S values of poly-
amide fabrics and pH values of onion shell
extract.
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Fig. 7. Relationship between K/S values and
time of dyeing of polyamide fabrics dyed with
onion shell at 60°C.
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Fig. 8. Relationship between K/S values and
temperature of dyeing of polyamide fabrics with
onion shell extract ; dyeing time 30min.
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Table 2. Changes in color of polyamide fabrics by mordanting

Pre-mordanting Post-mordanting

Fabric  Mordant L’ a b K/S L d b’ K/S
Non 716 2.0 234 99 716 2.0 234 99

Al 60.7 6.0 40.6 16.3 61.7 6.7 177 112

Wool Cu 56.8 6.7 42.8 180 515 5.3 38.0 12.7
Sn 60.5 216 73.2 187 574 224 66.9 153

Fe 438 12 19.8 195 38.0 0.8 16.0 15.0

Cr 534 144 5.1 20.3 46.8 10.8 345 14.9

Non 69.6 3.8 29.1 11.3 69.6 38 29.1 11.3

Al 69.1 34 29.2 114 679 2.8 35.0 12.0

Nylon Cu 68.1 36 321 1.3 64.0 35 401 11.9
Sn 68.6 54 288 11.3 68.1 34 465 11.8

Fe 67.3 45 30.3 117 575 11 2652 11.3

Cr 60.9 85 483 124 434 16.0 325 12.2

Non 59.9 16.0 282 15.7 599 16.0 282 15.7

Al 60.9 116 39.1 16.2 61.7 105 50.9 14.2

Silk Cu 535 14.3 457 196 545 10.3 46.1 15.8
Sn 622 21.2 733 208 60.6 174 64.9 14.6

Fe 215 3.0 16.0 249 34.0 15 19.0 194

Cr 61.6 12.4 28.8 13.7 55.3 106 324 89

Concentration of mordanting agent(AIK(SO4)2 < 12H;0, CuSOs - 5H20, FeSO4 - TH:0, KaxCreOr, SnCly -
2HQ0) 1 05 %.
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Table 3. Effect of mordanting of polyamide 4. AE Az Fuldzol] uvlste] wWidEot
fabrics dyed with onion shell extract on wash o Agstdon woole] 7$E Sn ofdA
and light color fastness o Cr WAdAS HAzle wAdLt dms A
AE S £ F 7 nylone Sn WFGAE, silke
Cu PlAAR 22t Mt AL e Astn
Fabric Mordant ‘Wash Light v g2 Azstdch
Non 75 6.1 5 4% A=E wool? silke Fe mjdAz A
Al 3.8 4.0 28 rlg Foll A, ZEla nylond Cr WA
Cu 85 24 2 A3 migzst 74 2ok
Wool
Sn 4.0 58 A2
Fe 9.2 08
Cr 59 15 1. K Nishida and K. Kobayashi, Am. Dyestuff
Non 4.3 46 Reptr., 81, 61(1992).
Al 26 91 2. MRAUHREE, “HefE i # 4L, Ch. 3, p.2(1990).
. Cu 33 51 3. ﬁ\g?‘;)jlgéo)iﬁ%@ﬂ/\/ k7w 7 07 65,
ylon D. )
on o1 139 A W, EBIPOSHREEE S, 6
Fe 36 40 (1992).
Cr 2.9 0.1 5. vl 1, e T 35, 2(1987).
Non 12.7 8.2 6. dRATHE,  CKARBOHET, A HES B,
Al AR 20 p.118~-223(1973).
. Cu 14.2 5.2 7. K R. Cho, J. D. Jang, and ]. B. Park, J.
Silk Sn 79 50 Korean Soc. Dyers Finishers, 5, 91(1993).
8 S. E. Bae and 1. S. Shin, J. Korean Soc.
Fe 44 14 Dyers Finishers and 10, 351(1998).
Cr 4.1 26 9. K R. Cho, J. Korean Soc. Dyers Finishers,
7, 213(1995).
3. mig el el wool silkis Auf e 10. 24, “Fo]ZH HE FHETAL A,
&, nylone Fwidel olste] Aabs 0.36(1991).
E7F Frbst e Al wjd A Cr wid A9 11, b —, “ERHRROEREE JEHD, kL, KRR,
B ®wEAE, Co dAle] Aee Ko p.155(1981).
RE, Sn dHAle] H9= FARORE, Fe 12. K. R. Cho, J. Korean Soc. Clothing Tex-
A e A= BHEBE VERIT tiles., 15, 281(1991).
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