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Abstract : In this study, we investigated phosphate removal efficiency according to pretreatment (pyrolysis temperature, pyrolysis time, particle size) of
oyster shells as a basic study for their recycling. And XAFS analysis and isothermal adsorption experiments were performed to investigate the phosphate
removal characteristics of oyster shells. As a result, the removal efficiency was good at 600°C pyrolysis temperature with 6 hour pyrolysis time and 0.355
~0.075 mm particle size. Isothermal adsorption experiments showed that the Langmuir model is suitable for adsorption of oyster shells. XAFS analysis
showed that calcium phosphate formed on the oyster shell pyrolyzed at 600°C. In other words, it was confirmed that the formation of calcium phosphate

by the calcium ion elution of the oyster shell contributes to the decrease of phosphate concentration.
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Table 1. Component of oyster shells.

Component  Percentage (%)  Component  Percentage (%)
Ca 96.25 Sr 0.21
Na 1.08 Fe 0.13
Mg 0.61 Al 0.12
Cl 0.58 P 0.12
S 0.47 K 0.06
Si 0.37
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Fig. 1. Results of X-Ray diffraction analysis for pyrolyzed oyster

shells.
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Fig. 2. Changes of (a) pH and (b) amount of phosphate removal
by different pyrolysis at several temperature oyster shells.
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Fig 3. Changes of pH and amount of phosphate removal of oyster

shells by different pyrolysis time.
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Table 2. The regression coefficients of equations.

Langmuir Model

Freundlich Model

Condition Reference
Qrax (ME/2) K, S n Ky R
oyster shells, 600°C, 6 h 1.6207 0.0582 0.9758 1.6745 0.0988 0.9554 This study
o 0.1302 0.8883 0.0528 0.436 .
oyster shells, 900°C, 3 h +0.0044 40,083 0.997 40,0060 10,076 0.945 Martins et al, 2016
oyster shells, 800°C, 1 h 0.722 7.791 0.993 2.177 0.714 0.989 Chen, 2013

= P+ S350l Fod 39 Ao 2 FekE T Martins
et al.(2016)= 900°Col A 3h A A =& IS o] &3lo] &
252 Ads FIEAY. 2 29 g, K #EO] 22
0.1258~0.1346, 0.8000~0.96602] W91 = EFRLOH n, Ke #1]
Z}7} 0.0468~ 0.0588, 0.3600~0.51202] M & Vet B
312tk Chen et al.(2013)S 800°Coll A 1he] Z7 oA 24 A
7 & o2 AF A7 g, Ki, n, K gko] 2H2F 0.722,
7.791, 2.177, 0.714%2 UEFSTIa B askgloh B Ao A 4

60

(a)
30 7 R2=0.9758

40

30

20

C./q. (g/L)

10

3I0 40 50 60
C, (mg/L)

70

1.0

0.0 1 R?=0.9554

-1.0 A

In Q. (mg/g)

2.0 A .

In C, (mg/L)

Fig. 5. Adsorption isotherms of (a) Langmuir model and (b)
Freundlich model.
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