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Abstract—Amur cork tree is natural basic and yellow dye largely used for dyeing on cotton. The
most effective solvent for extract of berberine from amur cork tree was methanol. The dyeabilities of
the colorant on cotton and the fastness of cotton fabrics dyed with amur cork tree extract were
investigated. And according to the concentration, temperature and time of pre-treatment, K/S values,
wash fastness and Hand Value of cotton fabrics dyed with amur cork tree extract were investigated.

As a results, K/S values of dyed cotton fabrics were increased by pre-treatment with chinese
gallotannin and the optimum condition of chinese gallotannin treatment was 15%owf concentration at
60C, 30min. The wash fastness was enhanced to 3.5 grades. There was no degradations of Hand
Value of cotton fabrics treated with chinese gallotannin.
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Table 1. Characteristics of cotton fabric
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(g/m)
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Fig. 1. Berberine concentration in the extraction

of Amur cork tree with water and various

organic - solvents(WT : water, MT : methanol, E

T : ethanol, AC : acetone, THF : tetrahydrofuran,
E : ethyl ether).
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Fig. 2. Changes of K/S values of cotton fabrics
dyed with Amur cork tree extract by various
dyeing methods(DM)(@M A : dyeing fabrics, O
A : washing fabrics).
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Table 2. Wash fastness of cotton fabrics dyed
with amur cork tree extract

Fastness
Pre-treatment pre and
pre-treatment ost—treatment”

control <1 <1
Tan I <1 1.5
Tanl 15 2.5
Tan 1 2

Citric acid <1 15
Glysine <1 1
Casein <1 1

* post-treatment : 5%owf chinese gallotannin
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?
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?

Drain
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Scheme 1. Profile of dyeing condition

Mordanting cotton
1.5ml Amur cork tree juice
2%owf acetic acid

5%0Wf sodium carbonate
60°C 30min

?

Washing & Dry

!

5%owf Chinese galiotannin

Table 3. Wash fastness of cotton fabrics pre-treated with chinese gallotannin at various temperature and

dyed with amur cork tree extract

Temperature 60°C 80C 90T
Time(min) 30 60 90 120 30 60 90 120 30 60 90 120
Fastness 35 35 35 35 2.5 25 25 2 2.5 2.5 2 2
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Fig. 5. K/S values of cotton fabrics pre-treated
with chinese gallotannin at various temperature
and dyed with amur cork tree extract.
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Fig. 6. K/S values of cotton fabrics pre-treated

with chinese gallotannin at various concen-
trations and dyed with amur cork tree extract.

Table 4. Wash fastness of cotton fabrics pre-
treated with chinese gallotannin at various con-
centration and dyed with amur cork tree extract

Cone.(%owt)| 1 [ 4] 7 [10]15] 30
15252535/ 3

p—

Fastness

njxjglde] swdMalg 2 5%owfe chinese
gallotannin & A 60T 158 FA 2 Az
THTALge] WElE e Aol

T B ghd W glel ok slulol A
Hol Agdsls gls Aczm AZHT, e o
o % Ag oA FAg @ WAMEAdY] e 9
aAE 844 AEAY chinese gallotannin
A7k a4 WS & F Uk

Holl 22| chinese gallotanning g % 71

o Ao F7| Foll =FHW W 2 whd
315} orthoquinone®] vt phenoxyl radical
Bt o] F coupling HHEOoE W EwWo
FoalegAd e BEdAE €4
chinese gallotannin At H&AZ Ad A
He B B S47E AU Ho
FEAWN A vxg HrEr Z 54 9
Hol BwAiel HAr1A49 berberineS A7) H
3} Lewis acid-base HZA-gHo 7 FA3= A
oz }\37_}%@11,12).

o} 7]l chinese gallotannin ¥ 2]& 3d &2
H 98 oA oA AHri=Ea

ot
ox &

oft

{o

=<

oo Moo © Iy
=
o

Lewis acid-

80

[o2]
(=)

Reflectance (%)
Y
o

—— control
—O— post treated

—&— tannin Il

—— tannin !l + post treated

400 500 600 700
Wavelength (nm)

Fig 7. Changes of reflectance of cotton fabrics
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Table 5. Hand Value of cotton fabrics pre-treated with chinese gallotannin at various concentration and

dyed with amur cork tree extract

Chinese gallotannin KOSHI NUMERI FUIEURAIEI SOFUTOSA
(%owf) Stiffness Smoothness Fu ness Soft feeling
Softness
0 | 432 5.70 551 3.53
5 458 5.35 5.31 3.01
10 454 561 5.46 3.21
15 481 5.27 5.10 2.80
30 | 472 5.15 515 2.66
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