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Dyeing and Functional Property of Cotton Fabrics dyed with
Glycyrrhizae Radix Extract(I)
- The Color Depth of Cotton Fabrics by Mercerization & Tannic Acid Treatment -

Young-Sook Lee and Jeong-Dae Jang
Dept of Clothing & Textiles, Pusan National University; Busan, Korea

Abstract : The purpose of this research was to raise K/S value by mercerization and tannic acid treatment in cotton fab-
rics. K/S value was 2.84-3.56 in mercerized none-mordant fabrics and it is 5.12-5.36 in tannic acid treatment. As the result,
it showed higher in processed cotton fabrics than in unprocessed ones. Processed cotton fabrics had high K/S value in
pH 3, pre-mordant. Antibacterial activity showed 99.9% in tannic acid and Cu mordanted fabrics. Deodorization and UV-
cut effect were showed a higher effect in dyed fabrics than in undyed ones.
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A= ZExEE A%, MIdA= AIKESO,),H,0, Cu
S0,-5H,0, FeSO,7H,0, Acetic acid(Junsei Chemical Co.), &
A& 7FgAE= Sodium hydroxide(Junsei Chemical Co.),
Ethanol(99.9%, Junsei Chemical Co.,
(C4H,g0gxH,0, Yakuri pure chemical,
antimonyl tartarate hemi hydrate(C,H,KO; sbO. 5H,0), 43

A A= Ammonia water 28%(Yakuri pure chemical Co,
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Japan), Tannic acid
co, Ltd), Posstassium
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Table 1. Characteristics of fabrics

. Y t Fabric count (per 5 cm

Fabric Weave anm cours P ) weight (g/m2) Thickness (mm)
(warpxweft) warp weft

Cotton100% Plain 36sx36s 141 135 100 0.20
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A : gas concentration of blank
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B : gas concentration under specimen existence Auto}2 o 2 =A 3T
Ao AR T (@alel e)Ask] Tt
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A2 B TS = (Tygp + Togs. +++ + Tsp0+ Tyys) / 8
o710l T, : I AollA ] B3 Fakg

Table 2. Surface color variation in cotton fabrics treated with sodium hydroxide as pH and mordanting

Mthod None Pre Sim Post
H A% C H v C H v C H \% C
None 1.1GY 7.8 2.1
Al 0.7GY 7.8 24 04GY 7.7 22 9.3Y 7.8 1.9
pH 3 Cu 9.8Y 7.7 2.6 02GY 7.7 23 3.5Y 72 3.8
Fe 8.4Y 7.6 2.4 9.4Y 7.5 2.1 6.4Y 7.1 1.9
None 1.8GY 7.8 1.9
Al 23GY 7.9 2.0 1.4GY 7.8 2.0 10.0Y 7.8 1.7
pit > Cu 9.2Y 7.7 2.5 1.5GY 7.8 1.8 3.8Y 7.2 3.5
Fe 93Y 7.6 2.1 04GY 7.6 1.9 6.2Y 7.2 2.0
None 0.9GY 7.7 2.1
Al 1.0GY 7.8 2.1 22GY 7.8 1.9 9.9Y 7.8 1.6
pit 7 Cu 59Y 7.6 2.8 03GY 7.8 22 3.8Y 7.3 34
Fe 9.0Y 7.6 22 0.8YR 7.7 1.7 5.1Y 7.1 2.1
None 33YR 6.5 4.5
Al 5.1YR 6.7 39 1.3YR 7.8 2.0 77Y 7.6 1.8
pH 9 Cu 1.4YR 6.0 6.0 1.6YR 6.2 5.2 1.9Y 7.1 3.5
Fe 49YR 6.3 4.0 9.0Y 7.6 1.6 5.1Y 7.1 2.0

Table 3. L*, a*, b and AE*ab in cotton fabrics treated with sodium hydroxide as pH and mordanting

Pre Sim Post
Method

L* a* b* AE*ab L* a* b* AE*ab L* a* b* AE*ab

pH 3 None  79.09 -4.68 17.11
Al 78.84 -4.93 19.58 2.50 77.16 -4.4 18.02 2.15 78.89 -2.97 15.38 2.44
Cu 78.14 -4.33 20.64 3.67 78.34 -4.3 18.59 1.70 7237 2.3 26.57 13.54
Fe 76.81 -33 19.33 3.47 75.94 -3.69 17.44 332 723 -1.25 14.95 791

pH 5 None 7931 -4.88 16.01
Al 79.62 -5.42 16.83 1.03 79.01 -4.68 16.31 0.47 89.18 -3.06 13.97 10.24

Cu 71.82 -3.74 20.05 4.45 789 -4.53 15.4 0.81 73.25 1.6 25.25 12.81

Fe 77.53 -3.56 17.32 2.57 76.92 -4.01 15.96 2.54 733 -1.18 15.32 7.09
pH 7 None 7826 -4.5 17.16

Al 78.87 -5.58 17.24 1.24 79.0 -5.14 16.11 1.44 78.85 -2.94 13.5 4.02

Cu 76.67 -1.33 21.76 5.81 78.65 -4.25 18.05 1.0 73.54 1.56 24.42 10.57

Fe 77.12 -34 17.65 1.66 78.33 -3.79 14.1 3.14 72.05 -0.51 16.21 7.44

pH 9 None 6572 15.11 19.34
Al 68.09 11.85 19.01 4.04 79.23 -4.62 16.53 24.08 77.44 -1.96 14.4 21.29
Cu 60.37 23.34 23.32 10.59 62.67 19.13 20.06 5.10 71.6 422 23.61 13.10
Fe 64.03 12.34 19.0 3.26 7747 -2.69 13.51 22.11 72.19 -0.53 15.65 17.32
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Fig. 1. Effects of cotton fabrics treated with sodium hydroxide as pH and
mordanting

Table 4. Colorfastness of cotton fabrics treated with sodium hydroxide
as mordanting

Method  Washing Y Water  Light _ Perspiration
cleaning Acid Alkaline
None 2 5 4-5 23 > 2
Al 2 5 4-5 2-3 2-3 2
Pre Cu 2 5 4-5 3 5 5
Fe 3 5 5 34 23 3
Al 1-2 5 5 23 5 >
Sim  Cu 1 4 4-5 3 12 )
Fe 2 5 4-5 3 5 23
Al 1-2 5 5 23 5 2
Post Cu 2 4-5 5 3 | 12
Fe 2 5 5 3 5 23

o] FhzAlae] PE7t Bolstel Aol STl

3.1 WISl 93t HAES] A A:
Table 4°X1= pH 3 FHollA mjFERES HSAIX] FAAE]
TolH, =afo] FE|YAF RS} EAZTE 457 oo =

Al Vet Yd3AZ == Cu9l Fe i
WA =E g woll disk] Auid W
=2 39S UERISITE miduHel s Aol At
Aoz o AFEE YeERUh

el
0532
5
E_L;
W
o @
= o
N B
- -

il
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WA Fol| ghdihe: %~10%(o.w.f.)77}xl WA A 60°Col
A 302 AT T 2% EFAoE 60°ColA 2087+ H7)Ete]
FAIBIE AA AZRAZ WAEe] A2ES S F 3% 7
ZHH0 R 30°CHA 60 Bt GBI K/SEkS S7933dTt.

[ Tannic acid
E==Glycyrrhizae Radix
—O—Tannic acid+Glycyrrhizae Radix

K/S
~

1 2 3 4 5 6 7 8 9 10
Tannic acid (%)

Fig. 2. Effects of cotton fabrics in tannic acid and Glycyrrhizae Radix
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acid as pH and mordanting

None Pre Sim Post
Method

H v C H v C H v C H A" C

None 49Y 7.0 4.0
Al 5.0Y 7.0 4.0 5.4Y 7.0 42 52Y 7.0 4.4
pH 3 Cu 8.8Y 47 1.2 5.1Y 6.9 42 2.0Y 5.8 4.4
Fe 4.5Y 4.0 44 8.7Y 49 1.5 10.0Y 4.1 0.4

None 5.1Y 7.1 4.1
Al 5.5Y 7.0 42 5.7Y 7.0 42 5.5Y 7.0 43
pit> Cu 1.9Y 5.7 4.4 53Y 6.9 43 3.8Y 6.6 3.7
Fe 7.1Y 4.5 1.0 72Y 4.0 35 1.IGY 4.0 0.3

None 54Y 7.0 43
Al 5.6Y 6.9 4.8 59Y 7.0 45 5.6Y 7.0 43
Pt 7 Cu 1.1Y 5.6 4.2 1.8Y 5.7 44 1.8Y 5.7 0.4
Fe 2.7Y 6.2 4.4 2.7Y 3.9 04 2.0GY 4.0 0.3

None 1.8Y 6.1 43
Al 1.8Y 6.3 4.4 1.8Y 6.2 42 4.1Y 6.6 44
pH9 Cu 43Y 6.6 4.8 0.8Y 5.8 4.5 23Y 5.9 43
Fe 52Y 3.6 0.4 79Y 49 1.4 9.6YR 3.6 0.6

Table 6. L*, a*, b* and AE*,, of cotton fabrics treated with tannic acid as pH and mordanting
Method Pre Sim _ Post

L* a* b* AE*,, L* a* b* AE*,, L a* b* AE*,,

pH 3 None 7094 -0.18 29.42
Al 70.45 -0.39 29.67 0.59 71.04 -0.69 30.97 1.63 70.44  -039  32.06 2.696
Cu 48.39 -1.77 8.51 30.79 69.84 -0.29 30.96 1.90 58.46 5.55 29.5 13.73
Fe 54.99 6.08 29.18 17.14 50.04 -1.98 10.63 28.16 42.18 -1.0 2.7 39.27

pH 5 None 7148 -0.45 29.92
Al 70.96 -0.86 31.25 1.49 71.09 -1.03 31.01 1.29 7096  -0.74  31.55 1.74
Cu 5737 5.88 29.46 15.47 69.87 -0.44 31.48 2.24 67.18 044 2644 5.60
Fe 46.15 -1.16 7.49 33.84 41.44 -0.76 4 39.68 4159  -0.96 2.02 40.89

pH 7 None 7094 -0.69 31.76
Al 69.93 -0.61 35.27 3.65 71.25 -1.17 332 1.55 70.33 -0.82  31.82 0.67
Cu 57.02 6.63 27.13 16.39 58.07 5.89 29.39 14.65 57.79 589  29.15 14.93
Fe 63.18 4.1 29.97 9.29 39.88 -0.03 2.8 4247 41.19  -0.99 1.83 42.20

pH 9 None 62.19 522 28.61
Al 6337 542 29.01 1.26 62.67 5.15 28.14 0.68 67.23 1.54  31.61 6.921
Cu 66.56 1.79 34.05 7.78 58.78 7.5 29.13 4.13 60.04 475 2933 2.32
Fe 379 -0.32 2.66 35.97 50.14 -1.59 10.43 22.85 38.89 0.98 3.89 34.23
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Fig. 3. Effects of cotton fabrics treated with tannic acid as pH and
mordanting
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Table 7. Colorfastness of cotton fabrics treated with tannic acid as
mordanting

. ry . Perspiration
Method Washing . Water Light —
cleaning Acid Alkaline
None 2-3 5 4-5 3-4 2-3 2-3
Al 2-3 5 5 4 2-3 2-3
Pre Cu 2-3 5 5 34 2-3 2-3
Fe 2-3 5 5 4 2-3 3-4
Al 2 5 4-5 3 2 2
Sim  Cu 2-3 5 5 34 2 2
Fe 2-3 5 4-5 2-3 2 2-3
Al 1-2 5 4-5 2-3 1-2 2
Post Cu 2 5 5 3 2 2
Fe 2 5 4 3 3 2-3

AAMAZEE LERd ZAolt}l. Table 70 WEW, Aghgss
A9, FAIEANA Cu, Ferlldo] 2-3 TolH =2l
Y3 EAZEE 455 o1, I3 s Aol 347
oy, B EE Fulds Auldyas HE AZrE 23

opl, vixisl 13 A g lslel At I A
o BrdAbEFA - AR7re] E3kA|7F FAdE ] R
o

=
g Bl @3EHE0,200200 710EE Ao Hel
olE FEdF 2A(2002)9] UFAYTI} I A e

3.3 &7y

Table 8~9°14 pH 3@} o= Zh= AT Fuj<d

=
Cu "l A& gt e wHAslkeh 712 Ja HRE
etds AT ERLFL 94.9%, HEHFo] et 92.7%

o} whdibAeE] g M HAEI Cu AMAET HE

thelols 99.9%=24 w2 S YERITE Cu AviHst
of & G F 103] W AER Hee whditxe] A

o] ol thato] 85.8%C]L 19 R 99.9%°] P+t
UeRSITE. AR HEel glolM HHdw2 STt
Hep i) duwbdom v e wolew(HI 9,
2004) < A= o]H ek Aol - HolZl= AR K/
Sghol Wolds s A Z =gt et tisle] ol
oHE S & F Ao fEuRllde Al ARAT
o] Y715k (Good Health Mark)S Foigh o] ah4t41 2]
FAL ATt HHare] i fago] 90%e)3elaL
108] Al F 74%01d aRES 7SR Sl i ol

Table 8. Antibacterial activity reduction rate in fabrics

Antibacterial Activity(%)

Method Fabrics Staphylococus ~ Klebsiella
aureus pneumonia
_ Mercerization 94.9 92.7
Glycyrrhizae Radix
Tannic acid 99.9 99.9
) . Mercerization 99.9 99.9
Glycyrrhizae Radix+Cu L
Tannic acid 99.9 99.9

Table 9. Antibacterial activity reduction rate after ten times re-washing
in fabrics

Antibacterial Activity(%)

Method Fabrics  Staphylococus Klebsiella
aureus pneumonia
Mercerization 99.9 99.9
Glycyrrhizae Radix+Cu - -
Tannic acid 99.9 85.8
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Fig. 4. Deodorization rate of cotton fabrics treated with sodium
hydroxide
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Fig. 5. Deodorization rate of cotton fabrics treated with tannic acid
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Fig. 6. UV-cut effect of cotton fabrics treated mercerization
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Fig. 7. UV-cut effect of cotton fabrics treated with tannic acid
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