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Changes in the Adsorption Behavior of Coptidis Rhizoma Dyed Fabrics by
Chitosan and Tannin Treatment

Soo Jin Ryu and Hyun Sook Bae'
Dept. of Clothing & Textiles, Changwon National University, Changwon, Korea

Abstract : The natural dye product market is expanding due to the recent interest in environmentally friendly products.
This study examines dyeing using natural Coptidis Rhizoma. Chitosan and Tannin was treated to improve dyeability of
Coptidis Rhizoma after finding the proper dyeing condition. In addition, dyeing characteristics were compared according
to mordant types along with the mordanting methods for dye fixing and color change. The results indicated that the opti-
mum dyeing condition was to treat the concentration of 5% (o.w.b.) at 80°C for 90 minutes. By the chitosan and tannin
treatments, K/S value of cotton fabrics by 3 times and those of wool fabrics by 2 times increased and color depthing of
dyed fabrics was achieved after 2 cycles repetition. To improve dyeability, iron mordanting was most effective; in addition,
the K/S Value of pre-mordanting fabrics versus post-mordanting fabrics increased the most. The color of the surface was
changed to reddish yellow when Sn, Cu mordanting, and to greenish blue when Fe mordanting. The lightfastness of dyeing
fabric with mordanting was weak at 1-2 grades, but the washing fastness was good for 4 grades and the rubbing fastness
and sweat fastness were as good as those of the 3-4 grades. As a result, this study could help improve the dyeability of

expensive Coptidis Rhizoma.
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Table 1. Characteristics of fabrics

Fabric count

Fabric Weave T}}:]I:; s (Threads/inch) Weight(g/mz)
Warp  Weft
Cotton 100% Plain 0.22 104 82 120
Wool 100%  Plain 0.35 56 48 128
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Table 2. Characteristics of chitosan

Particle condition Powder
Degree of deacetylation 95.0%
Particle size 80 mesh
Average molecular weight 3.0x10°
Viscosity(in 1% acetic acid) 36 cps
Moisture content 6.0%

Residue on ignition 0.13%
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Fig. 1. Dyeing process of cotton and wool fabric with Coptidis Rhizoma.
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S : Scattering coefficient
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Fig. 2. UV-VIS spectra of Coptidis Rhizoma extracts.
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Fig. 3. FT-IR spectrum of Coptidis Rhizoma.
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Fig. 4. Effect of dyeing temperature on the dye uptake of fabrics dyed
with Coptidis Rhizoma extracts(90min).
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Fig. 5. Effect of dyeing time on the dye uptake of fabrics dyed with
Coptidis Rhizoma extracts(80°C).
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Fig. 6. Effect of dyeing concentration on the dye uptake of fabrics dyed
with Coptidis Rhizoma extracts(80°C, 90min).
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Fig. 7. Effect of chitosan and tannic acid treatment on the dye uptake of
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Fig. 9. Effect of mordant types and mordanting method on the dye
uptake of fabrics.
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Table 3. Effect of mordanting method on the surface color of cotton fabrics dyed with Coptidis Rhizoma extracts(80°C, 90min)

Fabric Mordanting Mordant L a b AE H V/C Color
method
w/0 mordant 60.66 6.88 42.71 53.97 0.9Y 5.9/6.5
Sn 62.86 13.42 51.12 60.29 8.9YR 6.1/8.3
Fe 36.60 2.74 11.95 62.32 0.5Y 34/1.9
Pre
Al 58.59 831 43.10 55.83 04Y 5.7/6.6
Cotton Cu 52.06 8.27 36.72 56.32 10.0YR 5.0/5.7
Sn 7291 6.98 43.63 47.64 04Y 7.1/6.7
Fe 4251 0.53 11.48 54.39 29Y 4.1/1.6
Post
Al 74.38 4.65 46.09 48.86 1.6Y 7.3/6.9
Cu 65.29 5.11 38.18 47.36 1.2Y 6.4/5.7
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Table 4. Effect of mordanting method on the surface color of wool fabrics dyed with Coptidis Rhizoma extracts(80°C, 90min)

M i * B M
Fabric ordanting Mordant L a b AE H v/IC Color
method
w/0 mordant 63.05 9.63 60.89 59.38 0.9Y 6.1/9.3 -
Sn 65.76 14.38 65.76 63.44 9.5YR 6.4/10.4 -
Fe 45.00 1.27 29.47 5147 3.5Y 4.4/42 -
Pre
Al 62.42 8.81 64.30 60.63 1.2Y 6.5/9.7 -
‘Wool Cu 55.61 9.11 50.43 55.40 0.7Y 5.4/7.7 -
Sn 71.04 79 56.8 51.83 1.0Y 6.9/8.7
Fe 46.69 -0.02 2293 47.77 4.0Y 4.5/3.2 -
Post
Al 68.06 5.74 52.07 48.76 1.7Y 6.6/7.8 -
Cu 60.68 6.93 48.47 50.28 1.3Y 5.9/7.3 -
40
(a) Pre ] “ [@ pre 3
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4L*
Fig. 10. CIE L',a’,b" chromaticity diagram of Coptidis Rhizoma cotton Fig. 11. CIEL, a", b" chromaticity diagram of Coptidis Rhizoma wool

dyed fabrics treated with mordants. dyed fabrics treated with mordants.
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AE L, o, bake] Aol AT Fig. 103} Fig 119] b4 o188 94 A A%

ERNTh WA EC] Sn Ao Al ', bgte] B+ s 25 80°CollA 907+ A2lshs Aot

°]&3ste] reddish yellow(YR) AI9E, Fe midel 7%, o< X, 7122k v A2 A3}, WAES 7B B A

Wl IAIGLO] greenish blue AlGe] Aoz WIS, Al, g Al ¢F 38 A= FARdo] FIEIA, FRAES] AHe oF

Cu Mg e] 75 vl ¥hgel o3k A syt 24 vept 2 AE o] HEo] JF el 7|EAY ghdo] 3

A kskrh. 4EAES] Snt Al Avige] A= Faidel H] FAAES & F ATk 3 23] HEGA 0T FRAe] T

s Aujgdel A% bRkl (HEeIRo, Fujde] A () o7 FAGE o] Tt

WEFo 2 o]F3te] bluish AEFe] AFO =2 VERAL, Fe F0f AR, 2 STl FiE Bo dujde] Kisgkel 74

A Al greenish blue A|E 2] Aol o TRl BIAIRT. Fe Mide] 739 2ol 7 @ol SV,
Snt Cu Auld Al yellow(Y) AI€oA reddish yellow(YR) 7

3.5. & oM 2Zo| PMHEE 9 Jsd It d=2, Fe M|g2] 73, greenish blue A|E2] Aoz FrHA 9

35.1 FAAE = Hale 7EdgT)

B4} Bd AE] A&l M FEE Amde H g A, F A5 BF Algds|ss gag Aol o, Fe o)
9] FE %(o.wb.), 2% 80°ColA 9087t 23] wHE AAsH & Al HE A oigk AlEEE T} oF s, v E
g GA AE] A, v, A, BHAEE SHsie] JA T AAEe| YREAEHT 735tk Fe Wi Al 437d=
AZYEE H7Ks 434E Table 50 YeRNSATH Tt ohd FRYEIQoL MNkH o g Foksl HolRlar, MEA

AgAees F A8 25 wdA TRt Al 455 of U3t BAZEE T AE BF 53
A2 g5gk Holglow, AR e AR EE 345F g dx A2 g 958 oFjadE AT
o] HwA FE HAHEE eSO, HAEL 25H, | =ojzl v Bt olde] R FAAdE oEold Al A
5 BEE thE A= viste] AwbEos v Holir A= G A Zgol 9t 7IeAE Fodle 54

T7F o]FRITHA, X3 AAPNEE 3 7zAEEA &
5. &4 = 42 F Ug Aozt AlsErh

e

ATe A 2AlolH FepfE o8 A= &

Table 5. Colorfastness of fabrics dyed with Coptidis Rhizoma extracts

Washing Rubbing Light Perspiration
Stain Acidic Alkali
Fabric Mordant Color —— Dry Wet Color color S color -
change  Cotton ~Wool change _—
change  Cotton =~ Wool  change Cotton Wool
w/o mordant ~ 3-4 4-5 4 4-5 3-4 2 4 4 3 4 4 3
Sn 3-4 4-5 3-4 4-5 3-4 1-2 4-5 4 3 4-5 4 3
Cotton Fe 2 4-5 3-4 4-5 2-3 34 4 4 2-3 4 4 2-3
Al 34 4-5 3-4 4-5 34 1 4 4 3 4 4 3
Cu 3-4 4-5 3-4 4-5 3 2-3 4 3 2-3 4 3 2-3
w/o mordant 4 4-5 3-4 34 3 1 4-5 3-4 2-3 4-5 34 2-3
Sn 4 4-5 34 34 34 1 4-5 3-4 2-3 4-5 34 2-3
Wool Fe 3 4-5 34 2-3 2 1-2 4 3-4 2-3 4 34 2-3
Al 34 4-5 3-4 34 3-4 1 4-5 3-4 2-3 4-5 34 2-3

Cu 34 45 34 4 34 1 45 34 23 45 34 2-3
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