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The Effect of Chitosan and Tannin Treatment
on the Natural Dyeing using Loess
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Abstract— Tannin treatment has been used for improving the color fastness of dyed materials. In
natural dyeing, the tannin treatment is highly effective in improving the fastness. The chitosan
treatment also improves the fastness and depth of shade in natural dyeing. In this study, the effects of
tannin and chitosan pre-treatment on the color and fastness in loess dyeing were investigated. Cotton
woven fabric specimens and cotton knit fabric specimens were pre-treated with chitosan solution in
acetic acid, and the specimens were then treated with or without tannin. The specimens were finally
dyed with loess. The tannin treatment decreased the K/S values, while the chitosan treatment increased
the K/S. Both the tannin treatment and the chitosan treatment increased the wash fastness and light
fastness. In tannin treatment, tannin component and Fe component of loess may react together to
decrease the lightness and develop dark color. For maintaining inherent color of the loess, it is much
preferable to employ chitosan treatment rather than tannin treatment.
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Table 1. Characteristics of fabrics

. Density ~ Thickness ~Weight
Fabric  Weave (threads/5cm)  (mm)  (g/m?)
Cotton  PA™  140x134 0.16 96.9

weave
Cotton single 7 - 909 045 1245
knit  jersey
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Fig. 1. Structure of Chinese Gallo Tannin.
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Table 2. Component analysis of Loess (Wt%)

O

o
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fo
oy

Component  Si0, ALO; FeO;  TiO,

MnO MgO NaZO KzO CaO PzOs Zl‘Oz

Ratio(%) 4566 3251 1014 099 0.15

141 0.34 0.59 0.21 0.12 0.01

Table 3. Particle size distribution of Loess

Distribution Type :Volume

Concentration=0.0302%vol

Specific 5.A.=0.213sq.m/g

Mean Diameters :

D(v, 0.1)=4.715

D(v, 05)=20.647 D(v, 0.9)=55.467

D (43] =26180 D [3,2] =11483 Span=2.458E+00

Uniformity=0.761E+00

3.2 UV/VIS. Spectrum
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Fig. 2. Particle size distribution of Loess.
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Fig. 3. UVNVIS spectra of Tannic acid solution.
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Table 4. Colormetric data for cotton fabrics dyed with Loess, mordanting method and chitosan treatment

Fabric Chitosan Tannin L* a* b* ‘E K/S
Untreated . 93.38 -0.27 2.50
Control
Un Treated . 94.05 -0.36 217 0.35 0.0
Mordanted Dved Untreated . 82.05 8.95 22.68 25.19 08
e
Y Treated . 78.06 11.61 28.13 32.46 1.5
Pre 77.62 6.89 19.29 2451 0.7
Untreated Post 81.83 4.89 16.78 19.44 0.6
Sim 76.41 4.45 14.68 21.89 0.8
Mordanted Dyed
Pre 75.56 5.86 18.03 24.86 1.1
Treated Post 73.77 5.61 16.12 25.07 11
Sim 74.71 4.82 13.92 2297 0.9

Table 5. Colormetric data for cotton knit fabrics dyed with Loess, mordanting method and chitosan treatment

Fabric Chitosan Tannin L* a* b* ‘B K/S
Untreated . 95.06 -0.49 1.76
Control
Un Treated . 94.61 -0.52 2.26 0.69 0.0
Mordanted e Untreated : 7749 1200 2696 3337 14
e
Y Treated . 74.85 13.85 29.84 37.46 2.0
Pre 71.12 4.87 15.27 28.02 1.3
Untreated Post 68.78 7.78 21.67 34.01 2.1
Sim 64.29 5.88 16.99 34.93 22
Mordanted Dyed
Pre 64.27 517 13.77 33.55 19
Treated Post 63.64 6.05 17.06 35.57 2.3
Sim 62.34 4.55 10.43 34.24 1.7
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Table 6. Color fastness of Cotton fabric dyed with Loess
Washing
Fabric Chitosan Tannin Change in Stain light
color Cotton Silk
Untreated 3 4-5 4-5 3
Treated 3-4 4-5 4-5 4
Pre 4 4-5 4-5 3
Cotton Untreated Post 4 4-5 4-5 4
Sim 4 4-5 4-5 4
Pre 45 4-5 4-5 4
Treated Post 4-5 4-5 4-5 4
Sim 4 4-5 4-5 4
Table 7. Color fastness of Cotton Knit fabric dyed with Loess
Washing
Fabric Chitosan Tannin Change in Stain light
color Cotton Silk
Untreated 3 3-4 4-5 3
Treated . 3-4 4 4-5 3
Pre 34 4 4-5 4
. Untreated Post 3 3-4 4-5 3
Cotton Knit Sim 4 34 45 4
Pre 4 4-5 4-5 4
Treated Post 4 4-5 4-5 4
Sim 4 4-5 4-5 4
WA Lol H)EAH AYUETL A vma e et Ao® AR A2g v whdel] o7k wida} Fuf
AzEe) QA WARE olf BT P4 @ EUTIA B AU} e} v AR
o 43 WY AR dwge 2 gt 58 S 29
T otk AUERA A WA el wja)A] K/sgho] 1 T WA el A TIEAY mAe] A et
A<l 2ulel] 717+ AR thEke] ey} GAE = 7182 2] WA ] K/SthEHUET3 400nm)
bl ole gk @ito] dzte] Aoy A=l ) & 247} 081413 150122 YERtaL glojA 71E
DA ore Wgo Agahs Aoz w2y AF AT gdtel Kysglol 2 A FeHw
At
4. 4 = 2. B mAE AEjelA 7| EAF | 'M A 2] 3 9}
HASE AT u JAE A LTS AT JIEA A WSS K/SEE 2 139567
o= o e —= T 150122 YER}3 ¢=d WAl Eo| H]gﬁ}q A
7] flsto] &l A7t AR o] gkom S6] 4t =75 goa B 2 gir) o] WA T
ol 2 Chinese gallotannin®] E¥}Aolek= A3} HsjA WU ETE thEalo] 31 gt o
7h sars]an Sie ofel] e FE G4 A e 3 AE50l AN o v
A A=A A, G, SAMES A8 5wz 7B mAE, gl A2 AS v
kel Aol wstel kel vA= dFE AF UAe] el 12 K/Sghs As Ry vy
qom AESG Bdel A8 WA AALE o soAglo] EA v, B RSl A
A gl 7R AR sl TRt of Hs|A AstE I gtk ol WEe] W
& BAE ol oprwr)E v ekl e TXHE g o] sHEo) z; o] wrajel A}z
%a o SFERA AAAMNA A A2 48T AFHS wolFL s Aol
AelA ol avbh AFE uk ALk B 4 AhzelA 1Rak AR, g Ao A9 7]
AL B R A s e el T A2l B3l WA K/sit
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