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Removal of Zn(II) from aqueous solutions using Lewatit S1468
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A B S T R AC T

Adsorption of Zn(II) ions from aqueous solution onto Lewatit S1468 has been investigated to 
evaluate the effect of ground resin. Experimental data obtained from batch equilibrium tests 
have been analyzed by three two-parameter models (Freundlich, Langmuir and Temkin) and 
kinetic models including the Lagergren pseudo-fi rst order and pseudo-second order. The equi-
librium adsorption results are fi tted better with Langmuir and Temkin isotherm compared to 
Freundlich models. It was determined that removal Zn(II) was well-fi tted by fi rst-order reaction 
kinetic. The adsorption process was relatively fast due to 90% of Zn(II) sorption was occurred 
within 1 min and equilibrium was reached at about 5 min for ground form of resin.
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1. Introduction

The problem of removing pollutants and heavy met-
als from water and wastewater has grown with rapid 
industrialization [1]. Many industries containing oil 
refi ning, textile industry, metal plating facilities, electro-
plating, mining operations, pigments and dyes manu-
facturing, fertilizer, and batteries produce heavy metals 
[2]. Heavy metals such as zinc, lead and copper are prior 
toxic pollutants in industrial wastewater, and they also 
become common groundwater contaminants [3]. Zinc is 
one of the most important pollutants and in due to its 
acute toxicity and non-biodegradability, zinc-containing 
liquid and solid wastes are considered as hazardous 
wastes [4,5].

The most important technologies for removal or 
reduction of metal ions in water are chemical precipi-
tation, ion-exchange, phytoextraction, ultra fi ltration, 
reverse osmosis, and electro dialysis and sorption 

[6–8]. Sorption operations such as adsorption and ion 
exchange are suitable for aqueous solutions [9,10]. The 
main advantages of ion exchange are the recovery of 
metal, selectivity, less sludge produced and the meeting 
of strict discharge specifi cations. The use of synthetic 
resins with high adsorption capacity and low cost could 
be suitable method for removing toxic metal contami-
nants in water and wastewater [11,12].

In the presented work Zn(II) ions removal from aque-
ous solutions using ion-exchange resin Lewatit S1468 
was investigated. The experiments in this study were 
performed for two different forms of Lewatit S1468 – 
bead form and ground form.

2. Materials and methods

2.1. Resin and reagents

The resin Lewatit S1468 (Bayer AG, Chemicals) 
used in the experiments is a strongly acid gelular cat-
ion exchange resin with beads of uniform size based 




