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The Natural Dyeing of Silk Fabric with Onion Shell

Sang Yool Kim
Dept. of Clothing & Textiles, Mokpo National University, Chonnam, Korea

Abstract : Dyeing properties of silk fabric with onion shell were studied by investigating the effect of dyeing conditions,
such as concentration of onion shell, dyeing temperature, dyeing time and pH, on dye uptakes. And aslo the effects of
mordants and mordanting methods or color change and dye uptakes were investigated. For the practical use, the various
color fastness of dyed and mordanted fabric were evaluated. The color fastness was improved when Fe mordant was

added.
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Table 1. Characteristic of silk fabric

Fabric Counts

Yarn number i
Fabric Weave (thred/5 cm) \(Vj:,gl?)t

Warp  Weft  Warp Weft 5
Silk Plain 21D 2ID/2 276 192 25+1

ABZ Ag3INen AHEZE KS K 09050 F9€9 gaA
HE FFNE AL olgIon AN HAzE B4
Table 13} 73t}

3 o PA) 2= Ferrous Sulfate<FeSO, + 7TH,0>, Aluminium
Potassium Sulfate 12-water <ALK(SOy), + 12H,0, Ciipric Ace-
tate Monohydrate <(CH;COO), * Cu + Hy0>, Potassitim Dichri-
mate <K,Cr,07>, Stannous Chloride <SnCl, + 2H,05, pHEA
£ dAlZE Acetic acid(CH;,COOH) % Sodium hydroxide
(NaOH) 5 15A12F8 ARS-3I5IT)

22 dEwy
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T 2 ool dAe vixe FE HES A3l &
wels H7HF 80gLeld widAeY] FEE 1-30%(o.wf)E
HIAIA Aujey, FoiEd € SAEHeE FAsith
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5=
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Fig. 1. Relationship between concentration of Onion shell and color

difference (AE) of silk dyed with Onion Shell by mon-mordanting
method.
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Fig. 2. Relationship between dyeing time and color difference (AE) or
sitkk dyed with Onion Shell by non-mordanting method.
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Fig. 3. Relationship between dyeing temperature and color difference
(AE) of silk dyed with Onion Shell by non-mordanting method.
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Fig. 4. Relationship between pH of dyeing bath and color difference
(AE) of silk dyed with Onion Sheel by non-mordanting method.
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Fig. 5. Relationship between concentrations of various mordants and
color difference (AE) of silk dyed with Onion Shell by pre-mordanting
method.
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Fig. 6. Relationship between concentrations of various mordants and
color difference (AE) of silk dyed with Onion Shell by post-mordanting
method.
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Fig. 7. Relationship between concentrations of various mordants and
color difference (AE) of silk dyed with Onion Shell by simultaneous-
mordanting method.
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Table 2, Color differencies of silk fabric dyed with Onion Shell by
pre-mordanting method

Conc. * * *
. owt) T a b H vIC
Mordant N 63.62 1670 4117 6.62YR 6.19/7.45
one
DL*  Aa*  Ab* H vIC
1 062 -409 411 873YR 6.13/7.49
3 .1.10 -456 821 925YR 6.08/7.96
5 338 376 966 8.10YR 5.85/8.56
Al 7 392 -360 1202 920YR 6.10/8.61

10 -3.58 -234 14.88 9.04YR 5.83/9.10
20 -3.08 -240 1575 9.08YR 5.88/9.15
30 416 -1.54 1612 B8.86YR 5.78M.34

1 -26.14 -11.89 -13.59 1.41Y 3.64/4.24

3 <2596 -1044 -16.09 1.18Y  3.66/3.95

5 -27.98 -12.10 -15.40 141Y 3.47/4.00

Fe 7 -29.50 -12.53 -15.69 1.70Y  3.32/3.97
10 -2877 -12.12 -1480 1.51Y  3.39/4.11

20 -29.01 -11.89 -15.87 1.24Y 3.37/3.97

30 -29.70 -11.59 -1535 1.14Y  3.30/4.09

1 -6.59 -0.50 170 7.51YR 5.54/7.74

3 -7.60 064 215 741YR 5.44/1.50

5 -897 -030 290 741YR 5.30/7.62

Cu 7 902 032 317 7.19YR 530/7.73

10 <961 077 3.68 7.58YR 5.24/753
20 -10.16 0.04 417 745YR 5.19/7.80
30 -10.56 0.05 543 7.62YR 5.15/7.94

1 0.57 -267 -329 T26YR 6.25/6.69
3 118 325 297 824YR 631/7.46
5 120 -241 1109 872YR 6.07/8.61
Sn 7 168 -3.18 1206 9.05YR 6.12/8.66

10 136 -299 1207 896YR 6.23/8.70
20 844 - -3.01 6.18 B8.22YR 7.05/8.00

30 304 084 338 6.67YR 6.50/8.04

1 <042 -279 101 791YR 6.15/7.23

3 -3.10 <134 7.61 8.29YR  5.88/8.50

5 -405 -3.57 7.02 B8.65YR 5.60/8.01

Cr 7 -595 -207 720 832YR 5.90/8.08
10 -396 -2.71 830 B8.68YR 5.80/8.16

20 -290 -223 466 8.24YR 5.60/7.68
30 -1.98 -334 481 843YR 6.39/7.71




Table 3. Color differencies of silk fabric dyed with Onion Shell by
post-mordanting method
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Table 4. Color differencies of silk fabric dyed with Onion Shell by
simultanecus-mordanting method

Conc

* * *

@ows) T a b H vIC

Mordant 63.62 1670 41.17 6.62YR 6.19/7.45
None

AL*  Aa*  Ab* H VIC

1 127 2890 1432 921YR 5.77/8.95

3 185 272 1751 921YR 6.38/9.50

5 225 239 1797 945YR 6.42/9.49

Al 7 355 -1.60 2009 9.12YR 6.84/9.88

10 1.09  -121 2446 949YR 6.20/10.45
20 1.07 -1.10 2485 8.18YR 6.08/10.64
30 135 -112 2230 932YR 6.33/10.19

Conc

1 -25.04 -10.81 -11.59 097Y 3.75/4.60
3 -32.57 -1429 -17.38 2.28Y 3.03/3.70
5 -3428 -13.97 -18.57 2.60Y 2.86/3.56
Fe 7 -34.01 -1430 -18.56 2.86Y 2.89/3.54
10 -38.25 -14.41 -20.84 294Y 248/3.22
20 -38.02 -1443 -21.12 292Y 2.50/3.18
30 -39.26 -14.83 -2340 3.09Y 2.38/2.85
1 -1237 -087 953 8.30YR 4.97/845
3 -1626 -1.93 461 834YR 4.59/7.67
5 -1896 -1.60 -0.87 T7.68YR 4.33/6.97
Cu 7 2349 -138 452 T.19YR 3.90/6.56

10 -26.14 -148 -559 7.11YR 3.64/6.43
20 -27.05 270 -736 7.44YR 3.56/6.04
30 -2526 -4.07 -8.89 7.83YR 3.73/5.63

1 213 -278 2701 9.75YR 6.41/10.76
3 2.51 -1.07  26.66 B.62YR 6.54/10.14
5 457 -1.56 2076 8.98YR 6.65/10.11
Sn 7 362 -1.91 2051 9.10YR 6.56/10.02

10 579 -252 1662 B9T7YR 6.78/9.46
20 545 -157 1689 B8.69YR 6.74/9.59
30 6.83 -274 1449 B8.87YR 6.88/9.17

* * £ 3

@ows) T a b H vIC

Mordant 6362 1670 41.17 6.62YR 6.19/7.45
None

Aa* Ab* H VvIC
1 121 099 -053 7.16YR 595/7.05
3 208 -073 1205 836YR 6.04/8.76
5 385 085 1772 8.78YR 6.21/9.55
Al 7 632 132 1722 884YR 6.46/9.46

10 846 -2.28 19.13 9.22YR 6.68/9.64

20 1268 -556 23.12 041Y 7.11/9.90
30 1595 -8.59 2218 1.30Y 7.44/9.54
1 -12.53 -10.35 -11.38 0.25Y  5.58/4.54
3 -1746 -13.56 -1695 2.28Y  4.13/3.42
5 -19.21  -1439 -19.50 2.76Y  3.96/3.02
Fe 7 -16.04 -1440 -20.87 251Y 4.26/2.83
10 -1839 -13.61 -21.65 1.82Y  4.04/2.75
20 -16.56 - -13.75 -2291 1.70Y 4217258
30 -17.18 -13.63 -23.34 155Y  4.15/2.52
1 -1.52 078 643 798YR 5.68/7.93
3 -1.49 212 6.69 B8.64YR 5.78/8.11
5 -257 282 697 8.80YR 35577177
Cu 7 -265  -499 1.95 9.16YR 5.67/6.87
10 298 -673 -2.76 948YR 5.53/6.03
20 -246 -1334 -10.38 1.84Y  6.08/4.47
30 -5.06 -15.69 -13.91 3.02Y 6.34/3.80
1 6.23 -2.68 1292 898YR 645872
922 -021 3861 955YR 6.76/12.52
5 9.51 0.83 3996 931YR 6.79/12.81
Sn 7 9.05 1.97 40.74 9.02YR 6.74/13.02
10 934 238 36.73 8.76YR 6.57/12.51

20 1372 -3.12 2348 961YR 7.22/10.20
30 2622 -1843 = 947 4.00Y  8.50/6.95

1 -040 471 1.35 8.69YR 6.15/7.06
3 <173 -633  -1.92 9.05YR 6.02/6.42
5 -1.36  -6.02 -4.65 944YR 6.33/7.37
Cr 7 -3.99  -693 415 9.30YR 5.79/598

10 -644 -726 -1.97 820YR 5.55/6.60
20 -6.32 -5.16 -2.54 8.65YR 5.56/6.40
30 -738 -527 -517 841YR 5.46/6.03

1 398 -404 1086 936YR 6.23/8.24

3 1089 -10.81 -3.81 0.72Y  6.93/5.61

5 1440 -11.25 -2.03 096Y  7.29/5.84

Cr 7 13.63 -12.61 -8.03 1.26Y 7.21/4.88
10 12.87 -13.24 -11.50 1.38Y  7.13/4.32

20 1441 -13.94 -1523 141Y  7.29/3.73

30 1555 -13.92 -1693 1.16Y  7.40/3.50

Table 2~4= FAT AAE] Arlg, Foid 2 FAEY
o2 AAL | WA FF £ T wE A¥sE &
A AT L WEEL +& lighter, —= darker 313-& e}
e, a* 3 b A4 We Jehlls A22 +a WHE
red, —a &S green, +b WL yellow, ~b WS blue 4
o WalE Jepdch

Avigoly HalsNe W W 3¢ Fejdel vis) Sn
& Aojstn g Ha R widAe] %t F7R uet
gutdoz ke VEhHY] darker SHoH, SnriEe ThE
Al @2 lighter 3iATH a* 3te) HEke Cu WlEE A

ojslal kAol asle A% JeERIem, Fe mide] A
< el ka7t 71er igAe) viE o6& FEll Cu
el H9ole B uigA sEdMe wide] i)
T%(o.wLYEE ol dolME thA] B0l Frlshe A%E |
ERARITE b* 3ke] Wdke Fe vie A9l @do] F7}
Ren, B8 Al Cud 7% vigAl 57t 71858 =%
Ao Al kst sn R Cre] Agelle Fisicr oA 7
A8k %S Jehien, Fe miYde] Asole 3ol 7
23l blye Bz WIEE JEMEE € F UG A
9] A% Fe WiEE A e WigAoIME 6.67~9.25
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YR A€ M44g vehliien Fe gy ALde
114~1.70Y ALY M4Ae Yehlith HxV)e] Ao of
AR e A v dutdeg Asshe A
ERiglen, Fe M) B¢ 53] B A58 vehio] 44
ol Yo g oRA: AL YehAT, Axel 739
= vAl vl#] Fe wigA A3sla 71} sjgA Meole
7k 4%E JeRisich

FolgMelE 3e o, Table 39} ZoE 2H Yo A
S Al % Sn "iE9] A% +3k& vERlo] lighter Szl e,
Sn RS A9 2 o] oS FHEATE Fe, Cu ¥ Cr
el B9 & JeRNY] darker S Fe W9 S
I Il BE FREE o AT avgtel ke RE
G A WoAo] Zhashe AYE YERR Fe vige] A
$ HM9 F77F v FAEih b*te] Wike Al % Sn
e e k3ol 718k, Fe ¥ Cre] Aoles =34
o] & em, Cu g A% We w94 FEoME =
Falo] F7HsI o wjhA] FE 5%o.wf) ol olME =g
Mol mjdA F=rt F7HEFE Aadhe AgE Jehigich
Age] 79 Aujdolriel H|%3tA] Fe vl A$ Y AlFS)
g, 71E oo Aole YR Alge BAke Jepde &
4 Sich. el A Sn mjge] Ao ozt Frsle o}
e AL Jei e Z1e sidale] A4, vixele) v
HlgsAY ozt AElEton, Fe X Cu mige) ALl F
e A8HE Ueplo] dutA oz Mio] o] F9H o Fe nj
del S 2 Aol vS SR Axe Fgols Al E
Sn®} 73 mAEel s} 7}, Cu, Fe ¥ Cr 82 79l
= Al vla] Ao WdA et SIS A
ke AYE VERIAC

Table 4% UEPd FAIMES] H9-8 AMEH Pxe ¢
Al Sn ¥ Cro] A% +3k& el lighter s1H.25 Sn 1)
de] A4 2 A3 vS F3EHth Fe 2 Cu g9 A4
-8 YeRlo] A4fe] K& ojF¢H o 2 Wshe Fe WS
9 ¢ A% 23Uk axelte] F9 Sn i) B¢ As
E 9 3Fxe] IAE AMEAE W wiko] ZAsige
W, dlgA X 5~10%0.wf)ol e wgle] Frlsle g
& veilen a2 99 vidA] A wde] trEi. &
3] Fe "igAl9] 7 w3 7A7eo] S8 Hon oy
A FE7t F/EFE P B0 Zlsin beske Al
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Table 5. Fastness of silk fabric dyed Onion Shell by pre-mordanting
method

fastness
None Fe
mordant

Light 1~2 3~4

Dry cleanin fade 4 4

R & stain 4-~5 4~5

fade 2 1~2

Washing i silk 4~5 4~5

stain cotton 4 45

. dry 4~5 4

Rubb:

ubotng wet 34 34

fade 4~5 4~5

acidic . silk 3 34

o Sn o otton 3~4 3-4
Perspiration

fade 4~5 4~5

alkalipe . silk 2~3 3

stain cotton 2 2

Hog vgA FE7t FUHESE Fsk] Wele Age
Hebliglem, Fe ® Cu vige] A$ole malg] B} At
o oJ59RE %S JERIAC §98 A= AedE Al
% Sn WE AFole Al Hl&) F718132, Fe B Cr o)
del A Ao cu wHe FE HEyE vigAe] 4
o= vHE] Brk F71Eet 1%0o.wl)ole HdA F
TollME Mslshe A8 Jepiit)

34, M HET

Table 5t Fe W94 ¥ 7%.wf)lA 60°C, 30E2.2
Aty YuteluFF 80 /LR 70°CNM 6087 JMF A
HES HASEE g ¥ MBS HEF Aot}
YRR RS At FoldET) Fe WiEe A4S 3-4 55
vehllel WAl mivlg B 253AE JdBAR =S
ok vhAAEE, =atolged ¥ "AHEY A4, v
d 9 Fe wige] A% %7} F71eAY A9 Hisd Ae
€ Yehligien dedzre] A4, HEAE Fe migA o
7+ Az FYsiEed, 299 AsdleE FY AY
U Flshe %S JeliAT). Table 59| AAERE %
Heln] MAE olg FMHE A, vivlg Bthe Fe of
PN EFAEE SV Ve AFEE A9 bisd A
&2 el sigshe ol Ax FR EAE vehd
i Azb )
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2. GHAEe] F7HEEE QAN ABR 71k Age U
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