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Natural dyeing with walnut hull( 1)
- Dyeing properties of wool fabric -
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Abstract—The purpose of this study is to investigate dyeing properties of wool fabric with walnut
colorants. Walnut colorants were extracted with water from walnut hull and characterized by FT-IR
analysis. Effects of dyeing conditions and mordanting on dyeing properties and colorfastness were
studied.

Results obtained were as follows ;

1. Higher K/S value was obtained at higher temperature and longer dyeing time, the highest K/S
value was shown at 100C, 60min.

2. Dye uptake was increased with the increase in colorants concentration up to 2%. Higher K/S
value was obtained at acidic condition.

3. Mordanting was not effective for improving dye uptake and colorfastness and for changing color
of the dyed fabric.
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Fig. 1. FT-IR spectrum of walnut colorants
extracted at 100°C, 60min.
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Fig. 2. UV/Vis spectrum of walnut colorants
extracted with water at 100°C, 60min.
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Fig. 3. Effect of dye concentration on the dye
uptake of wool fabric(100C, 60min).
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Fig. 4. Effect of dyeing temperature on the dye
uptake of wool fabric(2% owb, 60min).
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Fig. 5. Effect of dyeing time on the dye uptake
of wool fabric(2% owb, 1007C).
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Fig. 6. Effect of pH on the dye uptake of wool

fabric(100°C, 60min).
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Table 1. Effect of pH on L', a’, b, & H V/C
values of the wool fabrics dyed with walnut
colorants

* *

pH - L a b’ H v/C
3 22204 7668 7504 3.21YR 2.21/1.96
53 27782 15254 15.227 2.08YR 2.67/3.90
7 29315 19224 17.729 0.34YR 2.82/4.69

32081 18225 16930 1.24YR 3.18/4.61
11 33.839 13765 14.475 2.08YR 3.26/3.53
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Table 2. K/S, L, a", b" & H V/C values of the
mordanted and dyed wool fabrics

Mordants K/5 L & b" H V/C
value
Control 21.94 27.782 15.254 15.227 2.08YR 2.67/3.90

AU da" A0
Al 2093 0798 1.230 0.234 2.06YR 2.71/3.98
Fe 2561 -3.763 -2.389 -2.834 321YR 2.26/3.16
Sn  21.38-0.325 0.704 -0.560 2.09YR 2.60/3.82
Cu 2236 0797 045 0.446 2.52YR2.71/3.88
Cr 2138 0.389-0.375 -0.365 2.70YR 2.67/3.67

Table 3. Colorfastness of the wool fabrics dyed with walnut colorants

Perspiration

Washing Rubbing
Mordant ) Acid Alkali
Stain Stain Stain

Fade Cotton Wool Cotton Wool Fade Cotton Wool Dry Wet

Control 3~4 3~4 4 5 5 5 5 5 ) 5 4~5
Al 3~4 3~4 4 5 5 5 5 5 5 5 4~5
Fe 3~4 3~4 4 5 5 5 5 5 5 5 4~5
Sn 3~4 3~4 4 5 5 5 5 5 5 5 4~5
Cu 3~4 3~4 A4 5 5 5 5 5 5 5 4-5
Cr 3~4 3~4 4 5 5 5 5 5 5 5 4~5
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colorants.
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Table 4. Lightfastness of the wool fabrics dyed
with walnut colorants

Irradiation time

Mordant

20 hr 40 hr

Control 4~5 3~4
Al 3~4 3~4
Fe 4~5 3~4
Sn 4~5 ! 3~4
Cu 4~5 3~4
Cr 4~5 3~4

4. & =

b 2 AP uRe 9 52 &y o
I} B2 ZEL AJY
1. FT-IR 8443 &8 s-dids 712
7|2 7R AF, slo| 22478 7hRl 1t
TE2 o] Aol TiEol L Ao
Az,
2. dFEe JUexrt BE4E, QAT
145 Ee & Jehia 100C, 608 44
oA 7+ FUTH

3 AayEst 7Kl wek Gl Fvhel
St 20601 Fel A & WBkekA] o 4
Q5% @Al Bl Uehge,

4 GAel A AT 37, 4y A, A
A% 4 mIke gaom, nekd g
7} BasA ge Ao vehbt

UAtel 2

‘o] EEL 2000d% Hdthdtm ey A

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 107



32

4

. Von

. H. Schweppe,

LAWY, g AANE T, ALt

A
o st APHRS
EHOEH

. S. L Ali, Revival of natural dyes in Asia, J.
Soc. Dyers Colour., 109(1), 13-17(1993).

. B. Glover and ]. H. Pierce, Are natural
colorants good for your health?, J. Soc
Dyers Colour., 109(1), 5-7(1993)

. M. H. Lee, “Variation in nut characteristics
of walnut in Korea”, Master Thesis, Seoul
National University, pp.2-4(1985).

L EFEYNET, U THYEED, BUR

3AL pp.52-53(1996).

L. Roth, K. Kormann, and H.
Schweppe, “Férbepflanzen Pflanzenfarbe”,
Ecomed, Germany, pp.84-86(1992).
“Handbuch der Naturfar-
bstoffe”, Ecomed, Germany, pp.190(1992).

=

=

FE pp.166-168(1996).

- 2AY, 233, didad, “HEFY ol

B3ZE2AL pp.196(2000).

. M. L. Gulrajani, “Proceedings of Convention

on Natural dyes, Delhi”, Vol 1, pp.l6-
17(1999).

108 / WBR M TEY@IE 1485 H25k(2002. 4)

A
o

=)
4

10.

11.

12.

13.

14,

15.

16.

A

H L Kim, S. L Eom, and S. M. Park, A
Study on Natural Dyeing(3), J. Korean Soc.
Dyers & Finishers, 13, 289-297(2001).

M. Seo, Characteristics and Dyeing Pro-
perties of Black Tea Colorants, Ph. D.
Thesis, Chonnam National University, pp.
36-38(1997).

E. R. Trotman, “Dyeing and Chemical
Technology of Textile Fibers”, 6th Ed.,
Charles Griffin & Co. Ltd, London, pp.
108-109(1975).

H. Choi, Analysis of Characteristics and
Dyeing Properties of Gromwell Colorants,
Ph. D. Thesis, Chonnam National University,
pp.37-45(1999).

E. K Hwang, M. S. Kim, D. S. Lee, and K
B. Kim, Color Development of Natural Dyes
with Some Mordants, J. Korean Fiber Soc,
35(8), 490-497(1998).
WA, “(FD (EEF
(1989).

D. B. Gupta and M. L. Gulrgjani, The
lightfading mechanism of dves derived from
rhubarb extract, J. Soc Dyers Colour.,
112(10) 269-272(1996).

Hfr R, pp.89-90



