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ABSTRACT

To solve the problem of low concentration of ammonia (NH3 and/or NHþ
4 ) in China North

winter Waterworks, Bamboo Charcoal was modified by nitric acid to enhance its absorption
capacity. A few important factors such as absorbent dosage, contact time, temperature and
initial ammonia concentration were investigated. Scanning electron microscope and infrared
radiation were used for characterizing. The equilibrium data were analyzed using the Lang-
muir and Freundlich isotherm models. The equilibrium adsorption data fitted well into
Langmuir adsorption isotherm and showed a maximum ammonia adsorption capacity of
0.65mg/g. The best efficiency of Modified Bamboo Charcoal dosage, initial ammonia concen-
tration, contact time and temperature were 1.5 g, 5mg/L, 2 h and 5˚C, respectively. Com-
pared with Raw Bamboo Charcoal, Nitric acid-modified Bamboo Charcoal displays a better
ammonia removal capacity(from 10 to 40%), which implies a potential application for remov-
ing ammonia pollutants from drinking water at low temperature.
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1. Introduction

Ammonium (NHþ
4 ), one of the important pollutants

in municipal sewage and many industrial wastewaters,
can cause increase of oxygen demand and eutrophica-
tion in rivers and lakes [1]. Several researchers have
found that the flocculation process could give high par-
ticle removal efficiencies in terms of organic com-
pounds, nitrogen and phosphorus [2], However,
because NHþ

4 is in the ionic state, it cannot be removed
by flocculation. NHþ

4 can be removed by biological and
physicochemical methods: nitrification–denitrification,

precipitation, oxidation, adsorption, stripping, etc. [3].
However, some of these methods have limitations and
shortcomings. Conventional methods for ammonium
removal are mostly based on biological treatments [4],
but it is often not effective to be used for ground water
at low temperatures (0–5˚C) in the reservoir of northern
China in winter. Biological systems, especially nitrifica-
tion processes, are strongly affected by the water tem-
perature [5]. Chlorination and ion-exchange processes
have also occasionally been applied to industrial waste-
waters containing high levels of ammonia. However,
the disadvantages are their high cost and difficult main-
tenance due to the chemicals used in the oxidation and
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