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A B S T R AC T

The performance of a hybrid heterotrophic/autotrophic/BAC bioreactor (HHABB) for denitrifi -
cation of drinking water was studied in continuous mode for several months to determine the 
optimal conditions. The HHABB was consisted of three compartments: ethanol heterotrophic 
part (EH-part), sulfur autotrophic part (SA-part) and BAC-part (including anoxic and aerobic 
sections). The experiments were conducted at six runs with NO3

−  loading rates ranged from 
0.36 to 1.45 kgN m−3 d−1, C:N ratios 0.53 and 0.70 and approximately constant NO3

−  concentra-
tion of 30 mgN l−1. At lower NO3

−  loading rates (0.36 and 0.72 kgN m−3 d–1), the C:N ratio 0.53 
provided high denitrifi cation effi ciencies (96–99%) with very low effl uent DOC and trihalo-
methane formation potential (THMFP) concentrations of 0.33–0.50 mgC l−1 and 26–41 μg l−1, 
respectively. In contrast, at 3

−  loading rate 1.07 kgN m−3 d−1, an increase in C:N ratio to 0.70 
was required to achieve suitable results. The aerobic BAC-part showed suitable effi ciency in 
the oxidation of NO2

−
 and removal of DOC and THMFP. This study predicted that the HHABB 

without the anoxic BAC-part could be as a feasible alternative for NO3
−  removal from drinking 

water at full-scale.
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1. Introduction

Contamination of groundwater resources consid-
ered as a major source of drinking water by nitrate (NO3

−)
is a worldwide public health problem. The health risk 
associated with the presence of NO3

− and nitrite (NO2
−)

in drinking water at high concentrations is mainly 
related to the occurrence of methaemoglobinaemia, so-
called “blue-baby syndrome” in infants [1–4]. The main 

sources of NO3
− contamination of groundwater include 

fertilization in agriculture, landfi ll leachate, leaking sep-
tic tanks, municipal runoff and disposal of industrial 
and municipal raw or insuffi ciently treated wastewater
[5–8]. In Iran, NO3

− level in groundwater resources has 
been increased in recent years, so presently in some 
circumstances NO3

− concentration of groundwater has 
been observed to be higher than the Iranian drinking 
water standard of 11.3 mg NO3

− l–1 – N [9–11].
The conventional technologies for NO3

−  removal 
from drinking water are ion exchange, reverse osmosis 




