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ABSTRACT

This study was conducted to investigate the adsorption characteristics of synthetic zeolite for
NHþ

4 –N removal in fermentation permeates and to establish a mathematical model for sys-
tem design. Zeolite with a size of 1.7–2.3mm, cation exchange capacity 130meq/100 g-zeolite,
gravity 1.7, and micropore surface (product of TOSO Company) was used in this study. This
experiment was focused on the following research points: (1) effect of pH on NHþ

4 –N
adsorption and (2) simulation on space velocity or line velocity as design and operational
parameters by adsorption isotherm.
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1. Introduction

Recent interests in upgrading the anaerobic fermen-
tation process have prompted studies on the anaerobic
contact process, the anaerobic filter process, the upflow
anaerobic sludge blanket process, two-stage fermenta-
tion process, membrane-coupled fermentation process,
and others. Although the anaerobic fermentation pro-
cess has long been popular in the wastewater treat-
ment field, it has been mainly employed to stabilize
the suspended organic material and to provide a
source of energy as methane recovery [1,2]. Relatively
few studies have focused on the acid-phase step of the
process. In anaerobic sludge fermentation process, the
volatile fatty acids fermentation has some advantages,
such as organic materials that generated during the
fermentation of sludge can be used usefully as an elec-

tron donor necessary for the biological denitrification
or phosphorous removal, basic materials of yeast, and
to the methane fermentation. More, the quantity of
sludge that has to be disposed finally can be reduced
through this process. However, recovered permeates
or supernatant by anaerobic fermentation contains
high concentration of NHþ

4 –N as well as soluble
organic materials at the same time. Therefore, it is nec-
essary to remove NHþ

4 –N in permeates, when it is
used as an electron donor for denitrification. Based on
the above discussion, this study was mainly focused
on the basic characteristics of NHþ

4 –N adsorption by
zeolite with synthetic substrate and was conducted to
establish a mathematical model for the design of zeo-
lite adsorption system.

2. Materials and methods

This study was conducted to investigate the
adsorption characteristics of synthetic zeolite for*Corresponding author.
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