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ABSTRACT

Chitosan itself has been prepared using chitin, one of the most abundant compounds in nature, as a
starting material. We have synthesized the water-soluble chitosan derivative, N-dithiocarboxy chitosan
sodiumn salt, throuh the reaction of water-soluble chitosan with carbon disulfide in the presence of alkali
metal hydroxide. To elucidate this natural polymer capacity of adsorbing heavy metal ions, we have
performed adsorption experiments using the water~soluble chitosan derivative various average molecu-
lar weight and of different percent contents of sulfur. The effect of pH, adsorption time and tempera'—
ture on adsorption efficiency was also studied. The adsorbent derived from water-soluble chitosan of
average molecular weight ranging 9,000~120,000 was shown to have the highest capacity of adsorbing
heavy metal ions. On the whole, adsorbing efficiency was increased as the reaction time gose longer and
also increased as the reaction temperture gose higer in temperture range of 15C~45C. The adsorption
capacity at various pH, however, was appeared to vary depending on the heavy metal ions studied
Judging from these finding, water-soluble N-dithiocarboxy chitosan sodium salt, a derivative of a
biodegradable nature polymer, is believed to be a potential adsorbent for heavy metal ions since 1t not
only is shown to lower the concentration of heavy metal ions to below the drainage quality standard, but

also 1t wouid not cause acidification and hardening of soil which is one of the detrimental effects of syn-
thetic macromolecular adsorbents present. |
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Table 1. Determination of average moiecul_ar weight
of water-soluble chitosan according to
various amount of cellulase at 25T
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15 0.57 9,000
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Content of

Table 2. Analysis of sulfur content for water-soluble N-dithiocarboxy chitosan sodium sait

484 Chitosan #EAE ©]48 FT4 0|2 T3 B AT 5

' | Degree of N-Dithiocarboxy chitosan
Comp. No Mo sulfur(%) substitution sodium salt yield(%)
I 75,000 3.24 0.13 | 86.9
I 64,000 3.21 0.13 88.7
| 51,100 - 7.82 0.31 | 87.9
N 38,000 2.61 0.11 92.4
Vv 34,000 10.0 0.40 89.2
Vi 26,000 | 4.56 0.18 90.6
Vi 18,000 2.97 0.12 89.2
Vi 9,800 2.75 0.11 93.4
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Table 3. Variation of concentration for heavy metal ions by comparision of chitosan adsorbent with commercial

adsorbent

Heavy metal ion

Concentration of heavy metal ions{(ppm)

adsorbent

H g2+ P b2+ Cu2+ Ni2+ C d2+ Zn2+_ Crﬁ-!-
” -
NaOH (10%) -+ CaCOs + 12.74 5453 3.720 0310 2990 17.86 62.83
Polyacrylamide (Anion)
Chitosan Derivative +
LDL LDL - g
CaCOs + Polyacrylamide( Anion) | D D 2.459 6.724 1.250 1.755 19.25
Chitosan Derivative - - 18.12 25,32 20.01 1250 21.0

* JCP-AES detection limit : Hg 0.012ppm 252.65nm
: Pb 0.060ppm 220.35nm

* [ DL : the lower values of detection limits of ICP-AES
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