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Application of Oyster Shells and Zeolites for P and NH;-N Removal

Bang-Hee Lee’, Byung-Hyun Moon*, and In-Chul Cho
Kyungsang-namdo Health & Environment Research, *Changwon National University

In this study, we investigated the phosphorus removal using oyster shell and the ammonia removal using
zeolite. Following results were obtained in this study. The removed amount of phosphorus using raw, thermal
pre-treatment of oyster shell at 550°C, and at 800°C were 4.1 mg/g, 6.0 mg/g, and 47.0 mg/g, respectively. Fre-
undlich equations for oyster shell and zeolite were X/M = 0.000159 Ce'®! and X/M = 0.000159Ce'*%7. We
performed the same experiment to activated sludge batch reactor to evaluate the effectiveness of oyster shell
and zeolite powder in activated sludge process. The highest settling rate and the best removal efficiency of T-
P with the oyster shell reactor were obtaind. The zeolite added reactor was the most effective in the removal
of T-N
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Table 1. Composition of metals in the oyster shells?
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Table 2. Chemical composition of korea natural zeolites

7)
Components Composition(%) (%)

CaCO, 03.88 Components Composition(%)

CaSO, 0.48 Sio, 64.23

MgCO, 0.88 Al,04 23.35

Sio, 1.40 CaCOq 1.01

Al, 0.32 Na,O 1.55

Cl as NaCl 0.27 K,0 2.50

Na,O 0.46 Si0,/AL, 0, 4.68

1g 1oss(500°C) 1.60 1 g loss (500°C) 9.68
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Fig. 1. Variations of the phosphate removal according to
thermal pretreated oyster shell (addition of 1g
oyster shell to the 11 solution of T-P 50 mg/l
concentration).
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Fig. 2. Variations of the pH according to thermal
pretreated oyster shell (addition of 1g oyster shell
to the 1llsolution of T-P 50 mg/l concentration).
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Fig. 3. Variation of Phosphate removal according to pH
(550°C oyster shell).

25

10 ““‘| ““\ ““\ ““‘_
5
0

9.2 10.1 10.3 10.5

pH

Fig. 4. Concentration of Ca’" vs. pH change (550°C
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Fig. 5. Phosphate removal vs. 550°C Oyster shell particle
size.
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Fig. 6. Reaction rate curve of phosphate removal for
addition of 550°C oyster shell powder.
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Fig. 7. Freundlich Isotherm Adsoption curve (550°C
oyster shell).
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Fig. 8. Reaction rate curve of NH4+-N removal using
zeolite powder.
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Fig. 11. BOD Removal Efficiencies vs. F/M ratio.
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