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This study illustrates the efficiency of tubular nitrate treatment system made of 50 m length PVC
tube (2.5 cm in diameter) containing 2,860 plastic bioballs. Methanol, 5% concentration with 10 mi/hr
feeding rate, was fed into the fore-part of the reactor as the sole carbon source. Addition of methanol was
regulated by oxidation-reduction potential (ORP) controller via ORP probe connected at the end of the
tubular reactor. With proper setting, denitrification reactor could be operated without nitrite accumulation
and methanol feeding was automatically stopped when ORP reached below the setting point to prevent
hydrogen sulfide production. The nitrate removal efficiency achieved was over 80%

Two indoor shrimp broodstock culture systems with closed recirculating seawater were used in
this study. Each system consisted of round culture tank (dimnefer=3 m) connected with the nitrification
tank. Water volume of each system was 6,200 L. Seawater (25 PSU) was recirculated between these two
tanks so ammonia excreted from shrimp was rapidly converted to nitrate via nitrification process. With
the experiment, 50 shrimps collected from outdoor shrimp pond were culture in each system for 7 months
(210 days) without water exchange. It was found that tubtﬁar denitrification reactor performed excellent
nitrate treatment. At the end of the experiment, nitrate concentration in treatment tank (with the
denitrification reactor) was less than 20 mg-N/L while nitrate in control tank reached over 80 mg-N/L.
Average weight of shrimp in treatment tank increased from 24 g to 58 g with average daily growth of
0.16 and 54% survival rate while average weight of shrimp in control tank increased from 24 gto63 g
with average daily growth of 0.19 and 38% survival rate. These results suggested the possibility of using
nitrate treatment system for shrimp broodstock culture in the indoor closed recirculating seawater system.



