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ABSTRACT

The technology of removing phosphorous, considered as one of the most important control nu-
trients causing eutrophication in various water bodies. have been investigated by many researchers.
Recently, phosphorous crystallization process is emerging as a new technology for phosphorous re-
moval. In this study, waste oyster shells which can be easily obtained from the ocean, were used as a
seed crystal. and their effects of several physical/chemical factors on the phosphorous removal ef-

ficiencies were examined by batch tests. Ca*

and pH affected phosphorous crystallization process us-

ing waste oyster shells. As alkalinity of wastewater increased, phosphorous removal efficiencies gra-
dually decreased. Phosphorous removal efficiencies were increased, as specific area and contact ef-
ficiency per unit area of waste oyster shells were increased. In case of high temperature, phos-
phorous crystallization process was rapidly advanced and phosphorous removal efficiencies were in-
creased. Dependig on X-ray diffraction analysis, it was showed that generation materials ex:racted

from the surface of waste oyster shells with short reaction time were dominated by CaHPO, -
The SEM observation reveals that the evident variations were

but progressed to Ca.(OH)(PO))..

2H.0,

hardly seen, but particle sizes of waste oyster shells were relatively bigger and showed forms of

smaller plate than before.

Keywords : Oyster shell, crystallization process. phosphorous
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Fig. 1. Variation of Ca®
reaction time.
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Table 1. Variation of PO,"-P, Ca®" concentration and pH with particle size

. PO -P (mg/D Ca* (mg/D pH
ime
0.60mm 238mm 476 mm 0.60mm 238mm 4.76mm 0.60mm 238mm 4.76 mm

0 hr 50.0 50.0 50.0 0.0 0.0 0.0 5.4 5.4 54
1 hr 29.3 35.1 394 48.0 34.0 24.0 8.8 8.2 8.0
3 hr 23.6 30.4 35.9 89.0 51.1 42.7 9.2 8.5 8.1
6 hr 20.2 27.3 324 112.7 78.2 64.7 9.5 8.8 8.5
9 hr 179 25.5 29.5 113.6 83.3 72.0 9.6 9.1 8.9
12 hr 15.4 214 25.6 114.9 85.5 74.2 9.6 9.3 9.1
15 hr 14.9 20.1 234 116.0 89.0 76.0 9.7 9.3 9.2
18 hr 14.5 19.8 22.5 117.8 92.2 76.0 9.9 9.4 9.2
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Fig. 4. XRD pattern of waste oyster shells before
phosphorous crystallization.

2 CaCO.2 FA=Eo] &S o + qlch

Fig. 59} Fig. 62 13 Wstol| w}& of gl A9
A& ez vk AI7E 9A 7k 18417F kS-S A
Z1 3ol A B2 X-A M EA] Aol 184

A
A
A
W ] L1
[T T T e T T e
10. 20. 30. 40. 50.
20

Fig. 5. XRD pattern of waste oyster shells after phos-
phorous crystallization (9 hr).
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Fig. 6. XRD pattern of waste oyster shells after phos-
phorous crystallization (18 hr).
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Photo. 1. SEM micrograph of waste oyster shells be-
fore phosphorous crystallization.
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Photo. 2. SEM micrograph of waste oyster shells aft-
er phosphorous crystallization (18 hr).
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