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This research investigated the effects of COD/Nitrate-N ratio and the diversities of microbial in the
Upflow Anaerobic Sludge Blanket (UASB) reactor. In the first state, three 5-liter UASB reactors were used to
study the efficiency and the proper conditions for treating nitrate by denitrification process under anoxic
condition at room temperature (25°C). Nitrate concentration was fixed at 100 mg/l in all reactors. The upflow
velocity of 0.25 m/hour and the hydraulic retention time (HRT) of 24 hours were used. The COD/nitrate-N
ratios were varied at 2:1, 5:1 and 8:1 (insufficient, sufficient and excess levels for complete denitrification of
glucose as carbon source, respectively). The results showed that the COD removal of each test was more than
90%. However, nitrate removal efficiencies were increased (58.00, 96.62 and 99.82%, respectively) when
increasing the COD/Nitrate-N ratios. Three HRT conditions were set to investigate at 12, 8 and 4 hours. It was
found that the optimum conditions were the COD/Nitrate-N ratio between 5:1 to 8:1 and the HRT of 4 hours,
which produced more than 90% rqmoval of both COD and nitrate. In this experiment, the sludge from all
reactors was primarily tested by SEM. The results showed that they all were difference in complexity, floc size
and microbial diversity. Seed of all ratios from the reactors indicated floc formation at the end of experiment.
Furthermore, result from Denaturing Gradient Gel Electrophoresis of Polymerase Chain Reaction amplified
16S rDNA partial sequence (PCR-DGGE) clarified that HRT and organic loading rate of both carbon and
nitrate-nitrogen affected on quantity and type of microorganisms in this system. Bacteroidetes, Firmicutes and
Thermomicrobia were a dominant group of microorganisms which was dispersive in the seed and all
COD/Nitrate-N ratios at hydraulic retention time of 24 and 4 hours, while Nitrospira, Acidobacteria,
Actinobacteria, Deltaproteobacteria, Chlorobi, Betaproteobacteria and OP8 were a minor group of

microorganisms that all were anaerobic microorganisms.





