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ABSTRACT

Water pollution due to the excessive presence of nutrients (nitrogen and phosphorus) is a seri-
ous environmental worldwide problem, because both species are implicated in the eutrophica-
tion of receiving surface waters and elevated nitrate concentration in drinking water can be
toxic to infants. The removal efficiencies of nitrate and phosphate from water spiked with dif-
ferent ratios and concentrations of these nutrients by two ion-exchange resins (Purolite A500PS
and Purolite A520E) were studied in batch kinetics and equilibrium adsorption experiments.
Both purolites were found to be selective towards nitrate removal at all ratios of nitrate to phos-
phate in solution. Purolite A520E showed higher (<85%) removal efficiency of nitrate than Pur-
olite A500PS (about 65%) from a solution containing 20mgN/L as nitrate and 10mgP/L as
phosphate at a resin dose of 1.5 g/L. However, Purolite A500PS showed higher (65%) removal
of phosphate than Purolite A520E (48%). Langmuir and Freundlich isotherm models fitted well
for the adsorption of nitrate on Purolite A520E (R2 = 0.95–0.96). However, the adsorption of
nitrate on Purolite A500PS can be explained satisfactorily only by Freundlich model (R2 = 0.98).
The adsorption of phosphate on the resins fitted well to Freundlich model (R2 = 0.90) for Puro-
lite A500PS as well as for Purolite A520E (R2 = 0.90). The adsorption of phosphate and nitrate
on both ion-exchange resins was much better described by pseudo-second-order kinetic model
(R2P 0.99) than by pseudo-first-order kinetic model (R2 = 0.25–0.94).
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1. Introduction

Recently, reclamation and reuse of treated waste-
waters have received great interest because of severe
water shortage in many countries. As the global sup-
plies of clean water diminish and demand for the
water rises, advanced wastewater treatment is becom-
ing an international focus for the rational use of scarce

water resources and as means of safeguarding aquatic
environments from the harm caused by wastewater
disposal. Nutrients such as nitrogen (N) and phospho-
rous (P) are the major pollutant discharges from
municipal, industrial and agricultural wastewaters.
These pollutant discharges afterwards mix into water
resources. Throughout recent decades, the wastewater
treatment industry has identified the discharge of
nutrients, including phosphates and nitrates, into
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