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Abstract

This research was aimed to study the biological removal efficiency of nitrogen of low
sludge concentration wastewater treatment plant such as aerated lagoon system. The biological
nitrogen removal composed of 2 processes, nitrification and denitrification. The experiments were
performed in a reactor of 40 liters for determination the effects of the operating parameters of
nitrification and denitrification process of synthetic wastewater, The experimental results were
used to evaluate all necessary constants needed for calculation of the retention time of the
nitrification and denitrification process of acrated lagoon system that finally use to determine the
nitrogen removal plant size. In the last part , actual seafood wastewater was used as the feed.

In the first part the experiments were carried out for the nitrification process where acrobic
condition was induced by oxygen supply and maintained dissolved oxygen at 2.5 mg/L . 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
optimum condition of nitrate formation in the synthetic wastewater containing microorganism
of 600 mg/L was the feed water of BOD, TKN and pH of 300 £ 50 mg/L, 300 50 mg/L and
80X 02, 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 of nitrification process , anoxic condition was performed for
3 different operating conditions , not adding a carbon source adding methanol and adding actual
wastewater to produce a COD/NO; -N ratio of 3.8. The results showed that to meet the standard
effluent values of BOD and TKN, the detention times needed for denitrification process were 17,
7 and 14 days, respectively. The nitrogen removal efficiencies of the three proposed systems at
equal 7 days of denitrification process were 3.08, 93.73 and 20.93%, respectively. Eventhough

the nitrogen removal efficiency of the system using actual wastewater as carbon source was



lower than that using methanol, it scemed to be more practical because of economic reason. It was
found that among different values of CODINO;-N ratio from 1.5-10.0 of this system, the
highest efficiency was at the ratio of 6.0.

In the third part, the nitrification and denitrification process constants of synthetic
wastewater in aerated lagoon system were evaluated using the experimental results from the
second part. The experimental results showed that for the nitrification process constants, the
maximum specific growth rate (4 ,,) was 0.6243 day'l, the yield coefficient (Y, ) was 1.94
mg.MLVSS/mg.N, the endogenous decay coefficient (kd'N ) was 1.47 day'l, and the
denitrification process constant, the specific denitrification rate (U py ) was 0.0227 mgNO;-N /
(mgMLVSS .day). |

In the last part, seafood wastewater of BOD of 306 mg/L, TKN of 193 mg/L and pH of 7.73
was used as feed. The experimental results showed that the effluent quality meet the standard
effluent values regulated by IWD after 7 days of nitrification and 7 days of denitrification, It was
found by calculation that at this effluent quality , it needed only 4.3 days for nitrification, less
than that of the experiment about 30-35 % because the removal efficiency of the degradation of
the retained carbonaceous carbon after a certained stage of wastewater treatment plant was less
than that of the synthetic wastewater. In denitrification stage, as the carbonaceous carbon source
obtained from the feed wastewater, the experimental retention time was about the same obtained
from the calculation.

The designed constants obtained from this research can be used for the calculation of the
retention times of nitrification and denitrification processes of other types of wastewater such as
the wastewater from concentrated latex industry, the rubber sheet production that finally used for

determination of the nitrogen removal plant size.



