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ABSTRACT

We have synthesized the water-insoluble chitosan derivative, N-dithiocarboxy chitosan sodium salt,
through the reaction of chitosan with carbon disulfide in the presence of alkali metal hydroxide,
Chitosan itself has been prepared using chitin, one of the most abundant compounds in nature, as a
starting material. To elucidate this natural polymer the capacity of adsorbing heavy metal 1ons, we have
performed adsorption experiments using chitosan derivatives of various average molecular weights with
different contents of sulfur. The effect of pH, adsorption time and temperature on adsorption efficiency
was also studied. The adsorbent derived from chitosan of average molecular weight ranging 5,700~
20,000 was shown to have the highest capacity of adsorbing heavy metal ions. Adsorbing effciency was
increased as the reaction time was increased and as the reaction temperature range of 25~45C. The ad-
sorption capacity at various pH, however, appeared to vary depending on the heavy metal ions studied.
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Fig. 2. Degree deacetylation of chitin according to
various reaction time at 121C
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Table 2. Determination of average molecular weight
of chitosan according to various reaction
time at 121C

Reaction Chitosan Average molecular

time(hr) (n](dL/g) weight(Mv)
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Fig. 3. Relatidnship between intrinsic viscosity, fsp
and chitosan concentration in 0.1M acetic
acid+0.2M NaOH solution.
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Table 3. Analysis of sulfur content for N-dithiocarboxy chitosan sodium salt at 65°C reaction temperature

Chitosan Reaction Content of Degree of N—.dithiocarb_oxy
Compound Degreet of My time(hr) sulfur(%) substitution ckslgisa.nlzo(c;%m
deacetylation(%) yeldio
I. 73.0 20,200 6.50 14.9 0.60 93.0
Il 76.5 10,700 9.00 10.5 0.42 90.3
I 78.6 9,300 40.0 10.9 0.44 86.6
v 79.2 8,300 7.00 12.2 0.49 92.2
\' 80.6 7,200 26.0 10.2 0.41 84.2
Vi 81.2 5,700 12.5 10.3 0.42 86.9
) | 82.4 5,100 10.5 14.2 - 0.57 83.0
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