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Abstract

BACKGROUND: Although the calcined oyster shell can
be used as a calcium-rich adsorbent for phosphate removal,
information about it is limited. The purpose of this study
was to evaluate the phosphate adsorption characteristics
and its mechanism using calcined oyster shells.

METHODS AND RESULTS: In this study, calcined oyster
shell (C-OS600) was prepared by calcining oyster shells
(P-0S) at 600°C for 20 min. Phosphate adsorption by
C-0S600 was performed under various environmental
conditions. Phosphate adsorption by C-OS600 occurred
rapidly at the beginning of the reaction, and the time to
reach equilibrium was less than 1 h. The optimal isotherm
and kinetic models for predicting the adsorption of
phosphate by C-OS600 were the Langmuir isotherm and
pseudo-second order kinetic model, respectively, and the
maximum adsorption capacity derived from the Langmuir
isotherm was 68.0 mg/g. The adsorption properties of
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phosphate by C-OS600 were dominantly influenced by the
initial pH and C-OS600 dose. In addition, SEM-EDS and
FTIR analysis clearly showed a difference in C-OS600
before and after phosphate adsorption, which proved that
phosphate was adsorbed on the surface of C-OS600.
CONCLUSION: Overall, the calcined oyster shell can be
considered as an useful and effective adsorbent to treat
wastewater containing phosphate.

Key words: Calcium Carbonate, Calcined Oyster Shell,
Phosphate, Precipitation, Sorption
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Table 1. Physico-chemical Properties of P-OS and C-OS600
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(P-OS: Pure oyster shell, C-OS600: Calcined oyster shell)
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Fig. 1. Adsorption isotherm of phosphate by P-OS and C-OS600 [(A) Amount of phosphate adsorbed, (B) Freundlich
isotherm model, and (C) Langmuir isotherm model, P-OS: Pure oyster shell, C-OS600: Calcined oyster shell,].

Table 2. The parameter estimates and coefficients of determination (R?) for fit of the isotherm equation to experimental

data of phosphate adsorption by P-OS and C-OS600

Models Parameters P-Os C-0S600
Freundlich K 1.04 8.43
1/n 0.240 0.373
K 0.948 0.977
Langmuir a (mgg') 419 68.03
b (L mg') 0.139 0.111
R 0.999 0.994
(P-OS: Pure oyster shell, C-OS600: Calcined oyster shell)
89 mg/g, fly ash: 5.5-42.6 mg/ g magnetic nanoparticle o] C-0S600+= P-OSel| vl3l| Ze o] #i dzejds
with Fe-Si-La: 27.8 mg/g ¥ iron-zirconium modified =7] wtel C-0S600°] 2§ ity F&to] P-OSel H
activated carbon: 26.3 mg/g)°ll vlal =3ttH17-21]. P-OS 3 = Zlow ekdny o] AnE v|Fol & w|, =
o QRakAel o Hoh SASRS ABAT Akel fAks) dzte] 2 F3l AxE C-0S600E Qo] 3
ATH10]. drbdoR gl gt Qe HxlagelA | RS A A% FHAAR D8] 7 Alow @
pHE 8% 947 A-83shv, pH 85014 olAHE 2/ ezl

Qlatkel HAo] PA Pk geA UrH19]. Table 1] B%
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Fig. 2. Effect of initial pH (A) and C-OS600 dosage (B) on phosphate adsorption (C-OS600: Calcined oyster shell).
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Table 3. The parameter estimates and coefficients of determination (R?) for fit of the kinetic equation to experimental

data of phosphate adsorption by C-OS600

Models Parameters C-05600
Pseudo first order ge (mg g") 13.7
k; (h) 0.185
0.773
Pseudo second order g. (mg g") 49.8
k> (g mg' h') 0.045
0.999

(C-0S600: Calcined oyster shell)
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Fig. 4. Change of morphology and element composition in C-OS600 with and without
phosphate(C-OS600: Calcined oyster shell, C-OS600 dose: 10 g/L, initial P concentration: 500
mg/L, Initial pH: 6).
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