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Characteristics of Denitrification from Municipal Wastewater
Treatment using a Combined Fixed Film Reactor (CFFR) Process

Jong-Hyun Lee, Hai-Uk Nam, Young-Gyu Kim, and Tae-Joo Park
Dept. of Environmental Engineering, Pusan National University
(Manuscript received 17 February 1998)

A new biological nutrient removal system combining A*>/O process with fixed film was developed in this
work and the characteristics of denitrification were especially investigated in the combined fixed film
reactor(CFFR). Media was added in the anaerobic, anoxic and aerobic reactors, respectively. Tests were
made to establish the effluent level of NO,-N, COD, DO and nitrite effects on NO,-N removal in the CFFR
by decreasing hydraulic retention time (HRT) from 10.0 to 3.5 hours and by increasing internal recycle ra-
tio form 0% to 200%. The influent was synthesized to levels similar to the average influent of municipal
wastewater treatment plants in Korea. SARAN media with a porosity of 96.3% was packed 40% /30% /25%
based on its reactor volume, respectively. It was found that COD rarely limited denitrification in the anox-
ic reactor because of high C/NO,-N ratio in the anoxic reactor, while DO concentration in the anoxic reac-
tor and NO,-N/NO,-N from the aerobic effluent inhibited denitrification in the anoxic reactor. It was prov-
ed that the critical points of DO concentration in the anoxic reactor and NO,-N/NO,-N from the aerobic
effluent were 0.15mg/L and 10%, respectively. As the internal recycle ratio increased, DO concentration
in the anoxic reactor and NO,-N/NO,-N from the aerobic effluent increased. Especially, at the condition
of internal recycle ratio, 200%, DO concentration in the anoxic reactor and NO,-N/NO,-N from the aero-
bic effluent exceeded the critical points of 0.15mg/L and 10%, respectively. Then, denitrification ef-
ficiency considerably decreased. Consequently, it was represented that the control of DO concentration in
the anoxic reactor and NO,-N/NO,-N from the aerobic effluent can assure effective denitrification.

Key words : Combined fixed-film reactor, Denitrification, Internal recycle rate, dissolved oxygen, nitrite
concentration
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Table 1. Composition of synthetic wastewater

Component  Quantity in 100L tap-water. g
Glucose 22.5
NazxCOs 21.2
KCl 1.75
NH4Cl 5.94
CaCl; 1.75
NaCl 3.75
MgS04 1.25
KH2PO4 3.51
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Schematic representation of CFFR
(Combined Fixed Fillm Reactor) process.
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Fig. 2. COD concentration in each stage of CFFR
process.
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Fig. 3. Temporal variation of influent and effluent
NOx-N concentration in CFFR process.
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Fig. 4. Effect of DO concentration in the anoxic
reactor on effluent NOx-N concentration.
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Fig. 6. COD profile through various stage at dif-
ferent internal recycle ratio in CFFR pro-
cess.
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Fig. 7. Percentage of NO,-N/NOx-N in the aerobic
effluent vs. internal recycle ratio in CFFR
process.
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