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A B S T R AC T

Reverse osmosis (RO) and activated zeolite and three types of tertiary treatment pilot systems 
were evaluated to treat the effl uents of secondary sedimentation tank of spandex waste water. 
For RO system, when NH3–N concentration of RO infl uent was less than 28 mg/l, NH3–N 
concentration of RO effl uent was below 1 mg/l; when NH3–N concentration was 62 mg/l, the 
NH3–N removal rate of RO system was 90%. For activated zeolite, the lower NH3–N concen-
tration of the feed, the lower NH3–N removal rate. Compared to UF/RO system and UF/RO/
NH3–N remover system, the multimedia fi lter/UF/RO/NH3–N remover combined system was 
the most suitable to treat the spandex secondary effl uent.
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1. Introduction

Ammonia nitrogen is an important indicator in waste-
water discharge, because it not only leads to consider-
able eutrophication and an increase in the frequency of 
toxic algae blooms, but also is toxic to organism (such as, 
fi sh) and erodes metal (such as, Cu) [1,2]. Great efforts 
have been devoted to the removal of ammonia nitrogen 
from wastewater. Traditional methods include: biologi-
cal denitrifi cation [3,4], ammonia-stripping [5], chemical 
precipitation with magnesium ammonium phosphate 
[6], electrochemical conversion [7], microwave radia-
tion [8,9], ultrasound [10] and so on. Biological denitri-
fi cation is the most common process in the treatment of 
ammonia nitrogen wastewater. However, ammonia con-
centration after biological treatment is still high because 
the high concentration of ammonia leads to the low ratio 
of C/N [11]. Ammonia stripping method needs a large 

stripping tower and consumes much energy, and the 
ammonia concentration in effl uent is not low. Chemi-
cal precipitation needs additional reagents, which may 
introduce new pollutants to water body. Electrochemi-
cal method often uses expensive metal or metal oxide as 
electrodes, and also consumes large quantity of energy. 
Microwave radiation and ultrasound methods are not 
suitable large-scale treatment. Thus, it is necessary to 
develop cost-effective method for the removal of ammo-
nia nitrogen from wastewater.

In recent years, reverse osmosis (RO) technology has 
been widely used in wastewater reclamation [12]. How-
ever, according to our knowledge, there are no reports 
on the removal of ammonia nitrogen from wastewater 
by RO. Ali [13] ever studied asymmetric polyethersul-
fone (PES) nanofi ltration (NF) membranes to remove 
ammonia nitrogen. The pore size of RO is smaller than 
that of NF, so this study is to investigate the ability of 
removal ammonia nitrogen for RO system. In addition, 
zeolite used as the fi lter media has high ability to pref-
erentially remove ammonium ions from wastewater. 
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