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A B S T R AC T

Denitrifi cation of sodium nitrate solution has been studied by isolating biomass, identifi cation 
of suitable growth medium and fi nally its use in batch bioreactor. The progress of denitrifi ca-
tion of 730 mg/l nitrate as NaNO3 solution has been evaluated for 10 consecutive cycles. The 
use of harvested cells with gradual increase of nitrate concentration in the batch bioreactor 
resulted in better acclimatized biomass. Complete denitrifi cation of different concentrations of 
NaNO3 solution up to 8800 mg/l NO3

– was reached in batch studies. A fl ow through bioreactor 
was assembled by growing biomass on to interstices of stainless steel modules and this system 
was used to study the effects of process variables like C/N ratio, addition of trace elements, 
etc., on denitrifi cation of high nitrate laden solutions. Based on the gradual acclimatization of 
biomass to high nitrate bearing solutions, complete denitrifi cation of 12,400 mg/l of nitrate was 
achieved. Successful demonstration of the process by continuous operation of the column over 
a period of six months shows the viability of the process in practical application, for denitrifi ca-
tion of effl uents generated during back end of the nuclear fuel cycle.
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associated with nitrates, WHO and US environment 
p rotection agency has regulated limits for nitrate in 
drinking water as 50 mg/l 3NO−  (11.1 mg/l NO3–N) and 
10 mg/l NO3–N, respectively [1,2]. In India, limits for 

3NO−  in drinking water and discharge to environment 
are set at below 45 mg/l [3,4]. The elevated nitrate l evels 
in water are primarily due to overgrowing use of fertil-
izers, discharge of waste water from various domestic 
and industrial sources and animal waste. Nitrate salts 
are highly soluble in water and its high mobility accel-
erates its transport to ground water and surface water 
by percolation through soil [5]. Removal of nitrate from 
such effl uents before discharge is thus considered neces-
sary for reduction of nitrate load to environment.

While the nitrate level in effl uents generated from 
various industrial processes, like production of f ertilizers, 

1. Introduction

Increasing levels of nitrate in ground water as well 
as in surface water are of concern as it fi nally enters into 
human body through drinking water and causes serious 
health hazards. Consumption of nitrate leads to prob-
lems like blue baby syndrome (methemoglobinemia) 
in infants and conversion of nitrates to nitrites in saliva 
causes formation of nitrosamines, which are known car-
cinogens. In addition, waste waters with excess nitrate 
when discharged into surface waters are toxic to certain 
fi shes, lead to algal blooms and also cause various ill 
effects when used as water for livestock. In order to pro-
tect our environment and to avoid the adverse effects 
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