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Abstract

This research was aimed to study the effect of the operating parameters of a wastewater
treatment system on the biological removal efficiency of nitrogen by nitrification and
denitrification process. The experiments were divided in to four parts. The first part and the
second part, nitrification and denitrification process, were performed in a reactor of 40 liters in
volume by using the synthetic wastewater as feed wastewater. The third part was to determine the
constants for the nitrification and denitrification process of aerated lagoon system. Finally, for the
fourth part, actual seafood wastewater was used as the feed.

In the first part for the nitrification process, oxygen was supplied to the wastewater to
achieve aerobic condition using an air diffuser. To study the effects of the parameters, the BOD,
TKN and microorganism concentration in the synthetic wastewater were varied from 0-4000
mg/L, 100-1200 mg/L and 0-600 mg/L, respectively and the pH was varied from 2.7-10.0. The
experimental results showed that the highest nitrate formation in the synthetic wastewater
contained microorganism of 600 mg/L which occured at the BOD, TKN and pH of 300 % 50
mg/L, 300 = 50 mg/L and 8.0 = 0.2, respectively. The efficiency of nitrate formation and BOD
removal at the aeration time of 7 days was 89.24 and 94%, respectively.

In the second part, after 7 days in nitrification process, the denitrification process. The
experiments were performed in anoxic condition to study the effect of not adding a carbon source
and adding methanol or adding actual wastewater to produce a COD/NO, -N ratio of 3.8 on the
wastewater system. The experimental results showed that the detention times for removing
nitrogen in order to produce BOD and TKN concentration of less than the effluent standard
values for the three systems were 17, 7 and 14 days, respectively. The nitrogen removal
efficiencies of the three proposed systems at 7 days of denitrification process were 3.08, 93.73

and 20.93%, respectively. The nitrogen removal efficiency of the system at the varying
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COD/NO, -N ratio from 1.5-10.0 were studied by adding a carbon source from actual wastewater,
and the results showed that the highest efficiency was at COD/NO, -N ratio of 6.0.

In the third part, the nitrification and denitrification process constants of aerated lagoon
system were evaluated using the experimental results from the synthetic wastewater. The
experimental results showed that for the nitrification process constant, the maximum specific
growth rate (g, ) was 0.6243 day_l, the yield coefficient (¥, ) was 1.94 mgMLVSS/mg.N,
and the endogenous decay coefficient (kd,N) was 1.47 dayil, and the denitrification process
constant, the specific denitrification rate (U 5, ) was 0.0227 mgNO,-N / (mgMLVSS .day).

In the fourth part, seafood wastewater was used. The properties of the wastewater was a
BOD, TKN and pH of 306 mg/L, 193 mg/L and 7.73, respectively. The experimental result
showed that after 7 days of nitrification and 7 days of denitrification process, the BOD and TKN

concentration were less than effluent standard values.
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