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This research aims to develop the denitrification tank for nitrate treatment in aquaculture systems. The
experiments consisted of three phases. The first and second phases were performed in glass tanks containing 5 cm
of packing materials and filled with 8 L of water. Nitrate concentration in artificial wastewater was 100 mg-N/L and
organic carbon was added to accelerate denitrification rate. The final phase was an evaluation of denitrification tank
for nitrate treatment in the recirculating aquaculture system under laboratory condition.

The first phase of this study was an evaluation of suitable packing materials in the denitrification tank. Four
materials i.e. natural soil (control), sand, pumice rock and vermiculite were chosen as the packing material and
methanol was used as the external carbon source at COD:Nitrate-N ratio of 5:1. The results showed that the maximum
denitrification rates of soil, sand and pumice were 5,383.01+507, 2,586.46+169 and 3,906.53+36 mg—N/m2 of tank
bottom area /day, respectively, while denitrification activity was not detected in vermiculite tanks. However, high
hydrogen sulfide and suspended solid concentrations were found in the tank packing with soil. Pumice was therefore
chosen as the most appropriate packing material for further study. The second phase was an optimization of
denitrification process in the denitrification tank packed with pumice. Comparison between methanol and molasses as
the external carbon sources revealed that methanol was the most suitable carbon. This was due to the problems
regarding dark color, ammonia production and the risk of oxygen depletion when applying molasses into the
denitrification tanks. Consequently, the study of COD:Nitrate-N ration of methanol showed that increase of COD:N
ratio from 3:1 to 6:1, denitrification rate was increased from 2,506 to 7,301 mg—N/m2 of tank bottom area/day.
However, due to the problem of methanol residue found in the denitrification tank with highest carbon addition
(COD:N = 6:1), hence the 5:1 ratio was finally chosen. Comparison between methanol addition into the pumice layer
and into the upper water layer showed that there was no significant in denitrification rate. Methanol addition in the
water column was then chosen due to its convenient. The final phase was an application of denitrification tank for
nitrate treatment in recirculating Tilapia culture tank with nitrification-denitrification treatments. The denitrification tank
procedure was according to the optimized condition from the first and second phases. Initial fish density was 0.3
kg/m3 and culture duration was 3 months without external water exchange. It was found that the denitrification

efficiency was more than 80% with the average denitrification rate of 6,311.29+945.52 mg—N/m2 tank bottom area/day.
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