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Characteristics of Organics and Nitrogen Removal with the
Recycle Ratio in Anoxic / Oxic Packed Bed Process
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This study was focused on the investigation of the characteristics of organics and nitrogen removal with the
recycle ratio in anoxic/oxic(A/O) packed bed process that consisted of the anoxic reactor and the aerobic reactor.
As increasing the recycle ratio by 0.5, 1.0, 2.0, the COD removal efficiency increased by 94.0%, 98.5%, 98.8%
respectively. The aerobic reactor showed the perfect nitrification efficiency by 98.5%, 99.2%, 98.0% respectively.
The T-N removal efficiency with the recycle ratio, increased by 56%, 67%, 70% respectively. As increasing the
recycle ratio by 0.5, 1.0, 2.0, T-P removal efficiency decreased by 62.1%, 57.4%, 51.3% respectively. The
process by releasing the stored phosphorus in the anoxic reactor and uptaking the excess phosphorus in the
aerobic reactor, occurred well comparatively when recycle ratio is 0.5. But this process did not occur when the
recycle ratio is 1.0 and 2.0. And optimum pH of nitrification was about 6~7 and alkalinity decreased as
nitrification rate increased. As increasing the recycle ratio in the anoxic reactor, DO concentration and ORP

increased.
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Table 1. Characteristics of influent wastewater

Parameters Range(mg/1.) | Average(mg/L)
TEMP.(C) 23~25 24
pH 7~8 75
DO 04 ~ 058 05
COD 230 ~ 825 530
T-N 43 ~ 61 52
T-P 28~42 35
NH, -N 89 ~ 16 124
NOs -N 01~04 02
NO; -N 0.01 ~0.02 0015

Alkalinity(as CaCQOs3) 200 ~ 250 225
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Fig. 1. Schematic diagram of anoxic/oxic packed bed
process.
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Fig. 2. Effect of recycle ratio on COD removal
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Fig. 3. Effect of C/N ratio on COD removal
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Fig. 4. Effect of recycle ratio on T-N removal efficiency.
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18
16 F
14 r
J2}
[« ]
Eof
g 8r
8 6t
52y
0 j
0.5 1 2
Recycle ratio
| mNo N NN O NN |
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Fig. 11. ORP(mV) in each reactor with different
recycle ratio.

A 2
o] =&& 20009 AT B AT A
ol gk Aoz ole] ZALE =yUth
FaEd
1) 8745 2000, £79A, 133-144pp
2) 2971, 24N, 94, oS, W, Ly,
2000, AEFIFLEE o]&F FF2AATH
(Bio-NET)¢] A& - < AA 54, das3 3

3, 22(1), 121-132.

3) ol#g, WMEF, 24T,
7] THE o83 AEFpe
Z8t3] 2], 21(10), 1879~ 1889.

4) Cheng, J. and B. Liu, 2001, Nitrification/
denitrification in intermittent aeration process
for swine wastewater treatment, J. Envir.
Engrg., 127(8), 705-711.

5) Stuven, R. and E. Bock, 2001, Nitrification and
denitrification as a source for NO and NO:
production in high-strength wastewater, Wat.
Res., 35(8), 1905-1914.

6) APHA, AWWA WEF, 1998, Standard Methods
for the Examination of Water and Wastewater,
20th ed.,, EPS Group, 5-17 & 5-18.

7 B, 2000, FR AT AHAIENY, 153-234pp.

8) W3, 1999, HEL-FAdEA] FTAHL o] &g
a1 AA, "t #7371, 7(3), 144-148pp.

9 ol7E, o]FTE, 4%, wHF 1997, BLAE
o w38 of 23 FAHeAEA AxE 5
g, eEA Tealx, 19(12), 1509-1522.

10) Zvly, A4 1999, ¢4kh AMEHPOB) &
AoA AA g F7]E AAN B3 R
I FEMA TR 4T, gEsA s A

21(1), 119-130.

1999, BE8% Fika/3
AaAA, qEe

1265



