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ABSTRACT

The naturally occurring zeolite (NZ01) was 
characterized and used as an adsorbent for the 
removal of ammonium (N-NH4+) from water. The 
characterization results show that the NZ01 is 
mainly composed of clinoptilolite, quartz and 
plagioclase and has the cation-exchange capacity 
(CEC) of 64 cmol/kg. Batch adsorption results 
show that the best ammonia removal was at pH 
close to that of the natural water (= pH 7). The 
increase in initial ammonium nitrogen concentration 
from 5 to 50 ppm resulted in an increase of the 
adsorption capacity from 0.64 to 15.1 mg NH4+-N/g. 
The Jar test experiments indicate the introduction 
of the NZ01 enhanced the ammonium removal 
efficiency. All these results demonstrate that the 
NZ01 is potential to be used for the removal of 
ammonium in drinking water treatment process.

1. INTRODUCTION

Basically, the conventional drinking water 
treatment processes are very efficient at removing 
of suspended solid, phosphorus, oil and heavy 
metals in water sources but unable to eliminate the 
soluble ammonium effectively. As known worldwide 
the presence of high ammonium content in drinking 
water which is readily transform into nitrate is very 
toxic for human beings (Kurama et. al., 2002). This 
trend has raised concern because nitrates cause 
methemoglobinemia in infants and seriously 
contribute to health problems of people. Besides 
that, according to Khosravi et al. (2012) ammonia 
and ammonium are the most common polluting 
nitrogen compounds in wastewater and

groundwater. The high level of ammonium in water 
imparts unpleasant taste and odor problems which 
can interfere with the life of aquatics and human 
populations (Ramasamy et al., 2012). Other than 
that, natural clean waters can be only 0 to 3 mg/L 
limit of ammonia. This is because; higher 
concentrations correspond to pollution and can be 
toxic to aquatic organisms as well as human 
beings. Various techniques are developed and 
being used for removal of ammonium such as 
biological nitrification, air stripping, adsorption, ion 
exchange and breakthrough chlorination process 
(Ji et. al., 2007).

Considering a few solid reasons which are the 
technical, economical and health-related points, 
adsorption process seems to be more suitable 
technique for the removal of ammonia from 
drinking water treatment process. Adsorption is one 
of recommended technology since it has many 
advantages compared to the other treatment 
processes. One of the most important is the 
natural, low-cost materials are highly available to 
act as a cost effective sorbents in adsorption 
process such as natural zeolites (Shavandi et. al., 
2012 ).

Various adsorbents such as activated alumina 
(Saha and Deng, 2010), limestone, rice husk and 
composite of BaCI2/vermiculite are being used for 
the adsorption of ammonium from industrial 
effluents. However, among these adsorbents, 
natural zeolites have tendency to remove ammonia 
effectively (Coruh, 2008). These natural zeolites 
are the most important inorganic cation exchangers 
that exhibit high ion exchange capacity, selectivity 
and compatibility with the natural environment
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