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ABSTRACT

Ammonia removal via nitrite was performed in membrane-aerated biofilm reactors (MABR).
Two types of hollow fiber (HF) modules, uncoated microporous polyvinylidene fluoride
(PVDF) and composite polyether-block-polyamide copolymer (PEBA) coated PVDF, were
used as supports for the growth of ammonia oxidizing microorganism biofilm system. For
the composite HF, a suitable coating material was selected between hydrophilic and hydro-
phobic types of PEBA. Results reveal that hydrophobic PEBA 2533 was more suitable for
bacterial adhesion. The formation of coating layer was successfully confirmed through field
emission scanning electron microscope. Other surface characterizations were performed
through atomic force microscopy and contact angle measurements. Partial nitrification exper-
iments at varied feed concentrations and hydraulic retention times reveal that MABR with
uncoated PVDF HF exhibited slightly higher ammonia removal than the MABR with com-
posite HF. In terms of nitrified products, MABR with composite HF produced> 90% of the
removed ammonia in nitrite form. On the other hand, around 50% of nitrite was converted
to nitrate in the MABR with uncoated PVDF. Thus, between the two membranes tested,
PEBA 2533 coated PVDF is the more suitable HF for ammonia removal via nitrite formation
in the MABR system.
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1. Introduction

Nitrogen removal via nitrite is a promising cost-
effective and energy-efficient alternative method for
the treatment of ammonia-laden wastewaters [1–3].
This technique promotes partial nitrification in which
further conversion of nitrite (i.e. from ammonia

oxidation) to nitrate is inhibited. With the bypassed
nitrate formation route, the process becomes more
straightforward and requires less alkalinity, oxygen
and electron donor (i.e. carbon source) supplies than
the conventional nitrification and denitrification
processes [4,5].

Particularly, the so-called single reactor system for
high ammonia removal over nitrite process has been
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