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Abstract—The adsorption ability of dyes on chitin, a natural polymer was investigated for
decolorization of dye wastewater. Chitin was manufactured in lab by decalcification in dilute aqueous
hydrochloric acid solution and deproteination in dilute aqueous sodium hydroxide solution with shrimp
shells. Absorbance of residue solution of dyebaths after dye adsorptions of chtin were measured in
varieties of dye concentration and dipping periods. Three kinds of Direct dyes - CI. Direct Red 81(red
81), C.I. Direct Brown 1(brown 1) and C.L Direct Green 26(green 26) - were used. Red 81 and brown
1 have smaller molecular weight than green 26.

The results from experimentals were obtained as follows:

1) Adsorption of green 26 was improved in dyebath by addition of salt, but red 81 and
brown 1 were not found any improvements.

2) Smaller size of chitin particles could be absorbed much more speedy. In this experiments,
the smallest range of chitin particle size was 250um and less.

3) The most efficient amount of chitin for 20m/ of dyebath was 0.2g.

4) Both of red 81 and brown 1 showed good and speedy adsorption abilities as dyestuffs of
over 90 percent in just one minute in dyebath of 0.01% dye concentration. But green 26 was
absorbed slowly because of its large molecular weight. Tt took 40minutes to absorb dyestuffs of
over 90 percent in dyebath of 0.01% dye concentration.
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Table 1. Characteristics of the dyes used

C.I. Number of dyes Mw

used A max (Type) Color
. 675 | bright

CI Direct Red 81 506nm (Disazo) | red
CI. Direct Brown 1 |512nm 6.380 brown

(Trisazo) .
CI. Direct Green 26 | 606nm |, J206 |bluish
(Trisazo) | green
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Table 2. Amount of dye absorbed by chitin 1g from dyebath 100m/ (me)
mg
dipping
time(min) 1 3 5 10 20 40 80 160
dyebath
181 no salt 11.22 12.86 14.88 19.12 23.60 2739 2914 29.77
re
add salt 8.11 11.54 13.87 18.32 23.97 27.80 29.43 29.80
no salt 13.45 18.32 20.26 22.82 24.29 2455 24.96 26.43
brown 1
add salt 11.32 16.09 18.18 19.92 21.25 22.75 23.36 26.01
no salt 4.27 451 476 5.15 6.90 7.46 9.96 11.15
green 26
add salt 3.78 463 570 6.12 8.23 10.82 15.09 19.20
concentration of dye : 0.03%, Na:SOy : 0.06%6, size of chitin particle : medium
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Fig. 1. Amount of dye absorbed from dyebath
for 160min by chitin(concentration of dye :

bno salt Madd salt

0.03%, Na,SO; : 0,06%).
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Fig. 2. Dye uptake according to chitin particle
size and dyestuff(0.03%).
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Fig. 3. Dye absorption ratio and the amount of
chitin in dyebath.
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