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Nitrate Removal by Immobilized Denitrifying Bacteria
in Recirculating Aguaculture System
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Abstract

For the nitrate removal in recirculating aquaculture system, a denitrifying bacterium, Pseudomonas fluorescens, was
isolated from municipal sewage and the cells were immobilized in modified-polyvinly alchol (PVA) gel beads. The
immobilized cells in both the fixed- and fluidized-bed reactors showed 98% of denitrification efficiency with 6hr
HRT, and the removal efficiency of total organic carbon (TOC) was above 90%. From scanning electron microscopy
(SEM) observation, it was known that biofilm formed in fixed-bed reactor was thicker than that formed in
fluidized-bed reactor as operation time passed.
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Table 1. The composition of a modified malate-basal
medium and synthetic wastewater

Component of synthetic
wastewater
(per hter)

Component of modified
malate-basal medium
(per liter)

Malate (g) 25

Yeast extact (g) 1

(NH4); - SOy (g) 125

MgSO; - 7THO (g) 0.2 KNG: (g) 0.144
CaCl - 2H:0 (g) 007  NoHPOy (g) 0.03
FeSOs - 7H0 (g) 0.01  Ethanol(ml) 0.16

EDTA (g) 0.02  Trace element
KH:PO; (g) 06  solution” (ml) 1
K:HPO; (g) 09
Trace element
solution ! (ml) 1

"Trace element solution
FeSO, - 7TH20 (g) 3
H:BO: (g) 0.01
Na;MoQ; - 2HO (g) 0.01
MnSO; - HO (g) 0.02
CusOy - 5HO (g) 0.01
ZnSO; (g) 0.01
EDTA (g) 0.50
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Fig. 1. Apparatus for continuous denitrification by mod-
ified PVA-immobilized cells.
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Fig. 2. Profilies of nitrate, nitrite and TOC removals
in fluidized-and fixed-bed reactores.
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