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Abstract

This study was performed to investigate the removal characteristics of phosphate by adsorption on olivine, which is generated

as industrial by-products from quarry. The adsorption of phosphate on olivine was significantly achieved within 1 hour and

equilibrated after 3 hours. The adsorption capacity of phosphate was enhanced with decreasing pH. The maximum adsorption

capacity was observed to be 0.463 mg/g in the condition of pH 3. The Ca™" and Mg™*

ion amount per adsorbent eluted from

olivine was increased with decreasing pH. The precipitation test showed that phosphate in aqueous phase under the condition

of pH 3 ~9 could be eliminated largely by adsorption on olivine, not precipitation. Freundlich adsorption model were

successfully applied to describe the adsorption behavior of phosphate on olivine. The g, of Langmuir adsorption model were
1.3369 mg/g, 1.0544 mg/g, 1.0288 mg/g at pH 3, 6 and 9, respectively. The Kr of Freundlich adsorption model were 0.4247
mg/g, 0.3399 mg/g, 0.2942 mg/g at pH 3, 6 and 9, respectively. The olivine showed high feasibility as a adsorbent for the
removal of PO4-P.

keywords : Adsorption, Industrial by-product, Olivine, Phosphate
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Freundlich S&&5&2 & o] &ate] EA s Th

MgO’g 0] 247t 38.4%%t 35.0%% FRGEOE T4 ol 2.3.1. Langmuir S2&3H
AAem I o= Fe,0:9 CaO7F 42 11.8%F 3.6%= Langmuir 52§42 F2o] F44 299 d&#AS
NAL™ 2] 2039} (s <} g
Table 1. Chemical composition and physical property of Olivine
Components Si0, MgO Fe,0; CaO ALO; Na,0 TiO, Specific g3r avity Specific sgrface
(g/em”) Area (m’/g)
Content (%) 38.4 35.0 11.8 3.6 1.7 0.4 0.1 2.80 7.36
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Fig. 1. Profile of PO4P and equilibrium pH for Olivine
with lapsed time.
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Fig. 2. Leached ion amount of Ca™'¢} Mg2+ per adsorbent
and equilibrium pH according to initial pH.
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Fig. 3. Variation of adsorption capacity of olivine and
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Fig. 5. Adsorption behavior of PO4-P on Olivine simulated by (a) Langmuir isotherm model and (b) Freundlich isotherm model.

Table 2. Parameters of Langmuir and Freundlich isotherms for adsorption of PO4-P on Olivine according to pH

pH Condition
Isotherm model Parameters
3 6 9

q,, (mg/g) 1.3369 1.0544 1.0288

Langmuir K, (L/mg) 0.1873 0.2085 0.2475
R? 0.9888 0.9913 0.9921

K, (mg/g) 0.4247 0.3399 0.2942

Freundlich 1/n 0.2561 0.2538 0.2876
R? 0.9873 0.9954 0.9930

THEN s=EEF R M27A A4S, 2011
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Table 3. Concentration of Ca, Mg, and PO4+-P by precipitation according to pH

Initial concentration (mg/L) Final concentration (mg/L) Removal efficiency
P PO4-P Ca™’ Mg* PO,-P Ca”’ Mg> of PO4-P (%)
3.0 10.9 47.7 123.5 10.7 46.0 122.3 1.8
6.0 10.9 26.7 72.5 10.6 25.5 71.8 2.8
9.0 10.9 0.3 23.4 10.6 0.1 22.5 2.8
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