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Abstract

This study was conducted for the efficient utilization of biomaterials such as starch
residue, tangerine skin, and green tea residue, which are agricultral by-products discarded
in Cheju Province annually, as adsorbents and biomaterials were examined for their
removal ability of heavy metal ions in waste water by batch adsorption experiments.

The removal efficiency of biomaterials for heavy metal ions was above 80-90% and
almost similar to activated carbon and the adsoxpt1on ab1hty of those treated with L2723
was improved in the green tea residue only for Pb Cu and Zn%. In the conditions of
pH, the removal efficiency of heavy metal ions was hlgh in the range of 5-7. In the
solutions which heavy metal ions were mixed, the removal efficiency was similar at Ag’ ,
Pb” and reduced to about 10% at the other ions, as compared with the solutions they
were not mixed.

Adsorption isotherm of biomaterials was generally obeyed to Freundlich formular than
Langmuir formular and Freundlich constant, 1/n were obtained in the range of 0.1-0.5.
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Fig. 1. Changes in C/Co of different heavy metal
ions with time for starch residue.
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Fig. 2. Changes in C/Co of different heavy metal
jons with time for tangerine skin.
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Fig. 3. Changes in C/Co of different heavy metal
ions with time for green tea residue.
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Fig. 4. Changes in C/Co of different heavy metal
ions with time for activated carbon.
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Fig. 5. Comparison of C/Co for formaline treated and
untreated green tea residue.
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Fig. 6. The effect of pH on the removal efficiency
for starch residue.
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Fig. 7. The effect of pH on the removal efficiency
for tangerine skin.
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Fig. 8. The effect of pH on the removal efficiency
for green tea residue.
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Fig. 10. Comparison of C/Co in the individual(solid
line) and the mixed(dotted line) ion
solutions for tangerine skin.
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Fig. 12. The effect of pH on the removal efficiency
in the mixed ion solutions for starch
residue.

Ag', Pb¥E ©Eo 2 EAS A FAE ¥
ge AALL Holn Cu¥, Zn” , & 2 o
= pH 5 794 AALC] 5-10%AE F2HIUL
U 2 99 pHME A9 A3t §lo] Fig6-8%
FAR e E el S & F At

- 118 -



AgAAz A8 T34 FHd

100 -

80} J
P-4
=
2
& so# i
]
]
S 40l .
Q
£
L
a4
20 F i
-
" -— .
0 i [ 1 4 —_—
0 2 4 6 8 10 12 14
pH

Fig. 13. The effect of pH on the removal efficiency
in the mixed ion solutions for tangerine

skin.
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Fig. 14. The effect of pH on the removal efficiency
in the mixed ion solutions for green tea
residue.
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Table 1. Freundlich and Langmuir constants obtained
from experiments.

Metal ions | Materials Freundlich Languuir
1/n K a b
Starch 0.323 2.018 9,754 0,071
rg' Tangerine | 0.161 5,161 | 15.023 0.044
Green Tea | 0.179 5708 7.089 0,192
Starch 0.468 2,527 4738 0,123
(oTel Tangerine | 0.210 4.904 | 11,232 0.109
Green Tea | 0.598 2,098 5.423 0,063
Starch 0.259 4.463 { 16.612 0.069
o Tangerine | 0.242 4.321 | 14,910 0.071
Green Tea | 0.285 2.712 9.767 0.079
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