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Removal of Orthophosphate lons from Aqueous Solutions
Using the Anion Exchange Resin in the Form of CI" lon
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Abstract : The removal of orthophosphate ions from aqueous solutions by the anion exchange resin in the form of CI” ion was
investigated to elucidate the ion exchange mechanism which depends on the forms of orhthophoshate ions. In addition, the effects
of alkalinity and other common anions were studied. The results showed that the orhthophosphate ions with the oxidation state of
2 and 3 (HPO4” and PO,") were effectively removed by the anion exchange resin, whereas the part of the H,PO4 ion passed through
the ion exchange column. This suggested that the affinity of H,PO4 to the ion exchange resin was comparable with that of CI’
ion. In all cases, the effluent pHs have shown to be much lower than the calculated values, indicating that more CI ions than
the orthophosphate equivalents in the influent were eluded. As the alkalinity increases, the decrease in pH was minimized. When the
alkalinity was 100 mg/L (CaCOs) or greater, 100 mg/L orthophosphate ions including H,PO4 were completely removed. The common
anions such as SO,” and NO; were also removed by the anion exchange resin, and thus decreased the ion exchange capacity for
the removal of orthophosphate.
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28 zFs= A g4 £H9L NaH,PO,, Na,HPO,, Na;PO, tem by the anion exchange resin,
Table 1, Synthetic wastes used in this research
, Fraction (%)
Synthetic waste label Reagent used Measured pH Calc, pH - Py =
HsPO,4 HoPO,4 HPO,4 PO,
A NagPO4 1152 11.46 00 0.0 652 348
B Na,HPO4 8.86 922 0.0 04 994 02
C NaH:PO,4 514 492 0.3 994 0.3 0.0
D NaoHPO4 + NaH.PO, 724 717 0.0 510 490 0.0

4 Calculated considering the measured pH
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Fig. 2. Fractional diagram for the orthophosphate.
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Fig. 3. Concentration of total orthophosphate and the effluent pH versus accumulated effluent volume,
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Fig. 4. Trends of the orthophophate removal and the effluent pH after a series of regeneration,
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