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Abstract

In order to decolorize the reactive dye wastewater, we investigated the dye-adsorption ability of chitin,
which was natural polymer obtained from shrimp shell. Chitin particle(less than 250.m) was prepared from
shrimp shells in the processes of decalcification in aqueous hydrochloric acid solution and deproteination in
aqueous sodium hydroxide solution. The particle size of chitin was controlled to less than 250.m. Three
types of the reactive dyes-C.1. Reactive Red 120, C.I. Reactive red 241 and C.I. Reactive Black 5-were used.

Dye adsorption ability of chitin was investigated by dipping the particle in the dyebaths of concentration
of 0.01%, 0.03% and 0.05% for various periods of time(1, 3, 5, 10, 20, 40, 80, 160minutes). The influence of
addition of salt(Na.SO,) and alkali to the dyebaths on dye-absorption was also investigated.

We obtained the following results for the dye-absorption ability of chitin in the dyebaths of three types of
reactive dyes.

1) The amount of dye uptake by chitin was increased by addition of salt to the dyebaths.

2) As the concentration of alkali became higher than 3g/l, the amount of dye uptake by chitin was
increased. Chitin showed good dye-adsorption ability, when the alkali concentration was high.

3) Chitin showed equal dye uptake in the three types of dyebaths when the dye concentration was 0.01%.
Over 90% of dyestuffs was adsorbed from the dyebaths in ten minutes. When the dye concentration was
higher, better adsorption ability was showed in a dye bath of Reactive black 5 than in the others. When the
dye concentration was 0.03%, 90% of Reactive red 120 and Reactive red 241 was adsorbed in 40 minutes
and the same of Reactive black 5 in 10 minutes. When the dye concentration was 0.05%, 90% of Reactive
red 120 was adsorbed in 80 minutes, and Reactive black 5 in 10 minutes.
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Fig. 1. The Chemical Structure of the Reactive Dyes used
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Table 1. Dye Adsorption Ratio(%) of chitin according to addition of salt

Dyebath Red 120 Red 241 Black 5
Time(min.) nosalt add salt no salt add salt nosalt add salt
1 13.63 66.17 20.26 61.92 46.04 58.90
5 26.93 81.94 44.62 76.86 61.78 78.52
10 33.20 89.32 54.02 89.64 72.54 85.87
20 34.37 93.54 60.06 92.90 81.59 88.03
40 58.78 95.97 8491 95.21 86.97 91.82
80 68.98 96.84 86.27 95.80 90.04 92.08
160 66.75 97.14 91.06 96.39 95.23 95.23

% pH 7,0.03% of dye concentration
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