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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
e e (threads/5em) (mm) (g/ mz)
Coton P 140013 0.16 9%.9
weave
Cotton  single -
it ietsey 87.5x90.0 045 124.5
212 AJek

AR A2k O 23 Tannic acid(C7Hs0x Mw=
1701.23, Aldrich), % 3h}EHSodium chloride,
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Fig. 1. Structure of Chinese Gallo Tannin.
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Table 2. Component analysis of Loess (wt%)

[
fo
0X

Component ~ Si02  AlO3  FexO;  TiO;  MnO

MgO NazO KZO CaO PZO 5 71O 2

Ratio(%) $H.66 3251 1014 099 0.15

141 0.34 059 021 012 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)=55467

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. UV/VIS spectra of Tannic acid solution.

A S} WA 7|EARS] EAE Ulo vhEF
o] &= o= duske] sl g3t
™ 71Eqk A o] ME Qo] ExFo R WA
froll Folo] EQJEHA Ao gFfo] friaty]
= Ao 7 AlgHr)

L, a, bgkoll w& Agwsts Aund G
o] L'gke B control 9} Bl ulEle] 1 Fho] 7hA
som 7B mAYERT Al L'gkol
H 27 et webd 7R Azl ofs)A



JIEL N B XMelJF & M0l DIXl= 8¢ 5

B dolx|aL X i‘:/] Aol vreRar 9l o] AA7] Wi o 2 T Table 104 H O
S < = 9lrk a @k b gk A5 control E&} H] o] WAEY WUE¥XS WE= ZMZ) 140x134,
u 71EAF AP xS} A A BF IA S7F 875x90.0 024 At HEiA a7t A 7=
skal ol 71EAL Ao F7HEe] ¥ AA 7b At AREES 4 g otk SEE AW 985

UERaL et 71EAE Afe]ol] ofsf Aol A o Ao} G SIARYE Y] FEIL A ©
o] reddishal @3} FAlol yellowish AL Q1SS £3] H-2w= Hgko] A= AL 7otsl ) o)
u $40] £ o 2 WUEe] FEQAS] 27| A
332 HUEX] dAA AL g Aew HrhEr)
e mHE el ezl ekl B Az AEZEO] 9% K/S#t w72 71EAL 1

WS WEAA A SER aAsels we  AEESH AN S ghe] 247 3337, 3746 2
A g slet GHHK/S) S Table 501 AAI&HATE 2 Yepta oA 71EAL Agldl <Js)A A}
Table 5914 B50] HE534 400nm o 4] 7] S7kE] AL itk »
B m A b A2 L] K/Sghe 717)1.3956 ¥ &2 71Eqte] WA} WUER A FEC)
19510 2 e} gl=d WA Fo| vjsi 1 = Aol A= JFS AFHoZ AHHI|E 3
AR} Ak B 2 Q) o= WAz ujay - GAENANE 7R He] A K/S ghe] 0.6874
HUETS tade] an] el gt nes  (15012-08141) B= FeHATE ol m7HA =

T o

Table 4. Colormetric data for cotton fabrics dyed with Loess, mordanting method and chitosan treatment

Fabric Chitosan Tannin L* a* b* AE K/s
Untreated . 93.38 -0.27 2.50
Control
Un Treated . 94,05 -0.36 217 0.35 0.0
Mordanted ’ Untreated . 82.05 8.95 22.68 25.19 0.8
e
Dy Treated . 78.06 11.61 28.13 32.46 15
Pre 77.62 6.89 19.29 24,51 0.7
Untreated Post 81.83 4.89 16.78 19.44 0.6
Sim 76.41 445 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 1.1
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* AE K/s
Untreated . 95,06 -049 1.76
Control
Un Treated . 94.61 -0.52 2.26 0.69 0.0
Mordanted . Untreated . 77.49 12.00 26.96 3337 14
e
Dy Treated . 74.85 13.85 29.84 3746 2.0
Pre 71.12 4.87 15.27 28.02 13
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 23
Sim 62.34 4.55 10.43 34.24 1.7
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Fig. 4. K/S value of cotton fabrics dyed with Loess at
various Tannin treatment method.
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Loess at various Tannin treatment method.
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JIE4t B MeJF & G0 OlXl= & 9
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 45 4
Pre 4 4-5 4-5 3
Cotton Untreated Post 4 4-5 4-5 4
Sim 4 45 45 4
Pre 4-5 4-5 45 4
Treated Post 4-5 4-5 45 4
Sim 4 45 45 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 34 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 Fo]| vSA HUEZA H|wa Lo aek Mo = AP A2k vhe ghdol o3t wjd ) vl
AFEs} QAT FAHE o] 9= FE dxp A BAskIA FER gAste] tat g2 A8
o 9% FAYT AR AL 2] g} 35 = LU
39k HUEZME W Zo] ugdK/s ato] 1 B I AAEelA 7R viAfe] dA st
79 2ule]l 71HE AR vheke] 3tEr} Gdaty)= 7|EAL A7) WA 2] K/SIHFH N2 400nm)
g o|z]gh &ato] odke] Falgol} A we| u} & 747} 081419} 15012 & YFERFAL QlojA] 71E
DA Fe PFor Feas Aor F5Hn) AL Aol efstel Ky/sgkel 20 A el
At
4. 4 £ 2. ¥ A el 7R v)AE] WAz e}
WSS e uf AME] AR EE AT 71t Ael AR K/S%k% 244 1.3956 4
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