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Dyeing Properties of Acorn Extract on Wool Fabric

Jeon-Sook Rhie’
Dept. of Clothing and Textiles, Chonbuk National University

Abstract

Dyeing properties of the colorants extracted from acorn on wool fabric were investigated.
Effects of dyeing temperature, dyeing time, repeating, and pH on dye uptake and colorfastness
were explored.

Acorn colorants showed very good affinity to wool fiber and produced bright to dark brown
color ranged 4.81~897YR, 4.46~7.47/1.79~3.35.

,Higher temperature increased dye adsorption, so did longer time and more repeating.
Washfastness was fairly good. The Dyed wool fabric had deeper color after irradiation to light.
pH had an effect on the development of color, also.

Dye uptake and washfastness were higher in acidic and alkaline pH than in neutral pH
solution.

Key Words : acorn, washfastness, lightfastness, color development
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Table 1. Color of the dyed wool fabric

3

L

b

4E

H

v/C

Control

86.67

-0.32

10.34

Aal
Abl
Acl

76.15
75.82
75.51

277
2.70
297

10.79
11.37
11.49

10.97
11.36
11.69

8.39YR
868YR
8.37YR

7.47/1.79
7.43/1.85
7.40/1.90

Bal
Bbl
Bel

7331
7222
70.53

325
362
382

12.78
1291
13.23

14.05
15.20
16.91

857YR
8.32YR
8.30YR

7.18/2.10
7.06/2.15
6.89/2.21

Cal
Cbl
Ccl

65.83
60.60
56.60

5.04
5.97
6.59

1473
15.27
15.28

21.96
2127
31.25

786YR
7.45YR
701YR

6.41/2.55
5.89/2.72
5.49/2.80

Aa?2
Ab2
Ac2

75.05
74.78
74.20

3.00
310
319

11.73
12.15
12.56

12.17
1251

13.15

8.45YR
8.46YR
853YR

7.35/1.94
7.33/2.0
7.21/2.06

Ba2
Bb2
Bc2

72.29
70.53
68.67

319
365
410

13.77
14.23
14.78

15.19
17.07
19.06

897YR
875YR
8.55YR

7.07/2.22
6.89/2.33
6.70/2.45

Ca2
Cb2
Cc2

59.95
53.63
50.08

7.39
8.85
9.52

17.24
17.32
16.91

2533
3499
38.45

6.88YR
5.78YR
523YR

5.83/3.17
5.20/3.35
4.86/3.34

Aa3
Ab3
Ac3

73.80
7347
72.84

315
329
342

12.72
13.19
13.50

13.54
1398
14.67

863YR
8.62YR
864YR

7.22/2.08
7.19/2.16
7.13/2.21

Ba3
Bb3
Bc3

71.02
68.23
66.44

346
4.10
462

14.34
15.14
15.44

16.59
19.56
21.44

892YR
866YR
8.40YR

6.94/2.32
6.66/2.50
6.48/2.60

Ca3
Ch3
Cc3

5.84
49.96
46.01

7.88
9.35
9.94

17.04
16.71
16.08

32.59
3849
42.32

6.48YR
530YR
481YR

5.42/3.20
4.84/3.29
4.46/3.22

A 60C, B : 8T, C: 10C
a . 20min, b : 40min., ¢ : 60min.

1 : once, 2 : twice, 3 © three times
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Table 2 3-Way ANOVA of Color(/S) of the dyed Wool

Fabric
o Rt a2 ] s | o
20(min.) 16952 | 24456 | 3.1312 | 2.4240
40(min.) 2.0588 | 2.9622 | 3.8559 | 2.9590
60(min.) 2.4038 | 3.5757 | 4.4399 | 3.4731
total 20526 | 2.9945 | 3.8090 | 2.9520
time F F= 33135 P=.003
temp. F F= 21522 P= 007
repeat F F=4381 P= 002
temp. *time F= 53611 P= .000
temp. *repeat F= 76.215 P= .000
time *repeat F= 3717 P= 024
temp.*time*repeat F= 97 P= 479
1. g o
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4§ H9= 481~786YR, 4.46~589/255~3.35
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Fig. 1. Dye Uptake of Wool fabric
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(2) pHY Q%
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Table 3. Effect of pH to Color of Dyed Wool(10
0°Cc, 60min.)

pH| L a b 4E | H v/C

3 (5559 985 1933|3391 569YR 5.39/3.75

4 5915 831 1833(2994| 646YR 5.75/343

52}

59.70 7.73 1694|2891 | 641YR 5.80/3.18

5681 818 1502|3140 527YR 5.51/2.99

51.81 826 1274|3598 4.24YR 5.02/2.71

4828 839 11.82{39.39| 378YR 4.68/2.56

O o 9 O]

4808 7.72 11573944 | 423YR 4.66/2.43
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Fig. 2. Color Plots of Dyed Wool in Munsell
Color Circle
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Table 4. Decoloration of the dyed Wool fabric
after Washing

time
temp.('C) (min)| 20 40 60 [total
repeat

1 6.4(5)| 7.7(5) | 85() | 75

60 2 7.3(6)| 79(5) | 8.1(5) | 78

3 76(5) | 87(5) | 9.765) | 87

1 10.0(5)} 11.1(5) | 11.2(5) | 108

80 2 11.1(4)[ 12.0(5) | 12.4(5) | 11.8

3 10.9(6){ 12.0(4) | 12.3(5) | 11.7

1 14.3(4)| 14.8(5) | 15.2(4) | 14.8

100 2 13.0(5)] 13.1(4) | 12.7(4) | 129

3 13.1(5){ 13.4(5) { 12.5(5) | 13.0

1 102 | 112 | 116 |110

total 2 105 | 110 | 111 | 108

3 105 | 114 | 115 {111
repeat F F= 087, P=919
time F F=20.939, P=008
temp. F F=27.847, P=004
temp.xtime F=5310, P=.022
temp.xrepeat F=22610, P=000
time*repeat F=1.049, P=440
temp.*time* F=262, P=975

repeat
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Fig. 3. Decoloration of the dyed Wool fabric
after Washing
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Fig. 4. Effect of pH to Decoloration of the
dyed Wool fabric after Washing
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(2) Colorfastness to Light

e AAge 4BAEE )¢ sol HA
Yo EAZELE AFHudoy B APdME o
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E Uehidch deix 9 BoM JEHS 9 94
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Table 5. Decoloration of the dyed Wool fabric
after Lightfastness Test

| tem mtt‘me (min.) | 40(min.) | 60(rmin.)] total
1 | 31 | 37 | 41 | 36
80T 2 | 45 | 46 | 52 | 48
3 | 63 | 72 | 78 | 71
1 | 51 | 51 | 51 | 51
0T > | 65 | 66 | 93 | 75
3 | 74 | 71 | 13 | 73
1 44 | 36 | 28 | 36
100C 2 | 51 | 47 | 39 | 46
3 | 31 | 20 | 30 | 27
1| 42 | 41 | 40 | 41
total 2 | 54 | 53 | 61 | 56
3 | 56 | 54 | 60 | 57
repeat F F-1507, P= 3%
time F F-1786 P= 279
temp. F F=3970 P= 112
ternp.stime F=2243 P- 154
temp.*repeat F=1124 P= 002
time+*repeat F=568_ P= 693
temp.+ F=9450 P= 000
time*repeat
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Fig. 5. Effect of Dyeing Conditions to
Lightfastness of the dyed Wool
fabric

UFAZTE Yolry] sty 20417 dFZA &
o] MAE dF ZAL Ao gAxe] 43 wjgd 2
T gy 2xst 94A7Y, T wHE ) o
ZE 98 TN X9 o] IFRAL A9
et A Aol LAHUT B A Fo) @
H4xo] o] B AR AL TEF o] ehdo)
FALLE Ho don wdo] FAE 7Y
73S FZELR QMF F UB 2A o3 LA
718 AIZF Aol wel g 4oz gHo] FE A
(oJ3ld 1994) 22 ZAgeZ B olRE #
S(#E2 F 1997)0) EEF 99o8 Jus xo
UFAIEI} 1~4F22 B3 Ao} thE Ao
W ZEZ o2 HAZ AT R tIE A
FY9 Aoz gutd AAE HojlE Ao go
2 EZEAFEM g A& d7E F3lo 93RS
T8 Do gt 7o} o|Fojxo} ¥ Ao wut
gt

UFZALE B3 2o A= S0TE @4 X
A 71 3A e, 13 g9adM 60T 94

125



8 73} YA 52 : 119~127, 2002
Korean J. of Human Ecdogy  5(2) © 119~127, 2002

7 100T EYAME JE 3628 22 79 4
g BHold, 23] d4dAME 60C FMET JE
48, 100C F4& 4E 4622 ul&d £59 43
Z7H8 Hojx k. a8y 80T FHY A¢ 1
FHoN 4E 512 71 & Ay F7HE Bo|
AT 23 HHEGMMNE 4 E 758 JeR) 73
ko] Z7Hg Holi Ytk ole 60T HAEE
80T FMxdch diol Fatd Mavt BA %ot ¥
Fo g Ao} dojd £ 9lE 8%le] AYA W)
Toll Mate} Fybzl A L AR EUtk B
100T g4 A4+ 9 4 A9 qare) 37
o] Wolry Uz A Mol g 4L HIL YUY
o Eol Aol o W Fayt Filo] RojA ge}
HAAE FA dehiA S AoR Holn o A4S
100C 2 33} wtEg g% /b3 2% H4oz 9
Aoy ol 7 M= 7P AA e A
22 nFY &Y £ Ytk

Table 62 pH7I th& dQo2 A4 o] Y@z
AL Fol Mg AP ZAL He FAXG M9 zpoj(4
E)E JEerd Zejtt

T T CUT - -}

Table 6. Effect of pH to Decoloration of Dyed Wool
fabric

pH 4E

(+)3.7
(+)4.3
(+)4.9
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(-)3.6
()43
(-)54
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