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Removal of Organic Matter, Nitrogen and Phosphorus in an UASB Sewage
Treatment Process with Recycle of Aerated Bio-Filter Effluent
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Abstract : Nitrogen and phosphorus removal was investigated in an UASB-ABF (Up-flow anaerobic sludge blanket - aerated bio-
filter) anaerobic sewage treatment system. Successful removal of nitrogen and phosphorus with organic matters was possible in the
UASB-ABF system from the results of 160 days operation with the influent raw domestic sewage. Removal efficiencies of organic
matter (as TCOD) showed 64% in UASB without recycle of the ABF effluent, however, they increased to 92%, 95%, 96% with
120%, 180% and 240% recycle of the ABF effluent, respectively. Increasement of the organic matter removal was not prominent
at recycle ratio above 180%. Apparent increase in TN removal occurred with recycle of the ABF effluent. TN removal efficiency
was 18% without recycle, but it increased to 82% with 240% recycle of the ABF effluent. And stable nitrification above 95% was
possible as a result of efficient removal of organic matter in the UASB with and without recycle of the effluent. Removal of both
TP and PO,*-P also increased remarkably with recycle of the effluent. Without recycle of the effluent, that is at strict anaerobic
condition in UASB, TP was not removed, however, its removal efficiency increased to 51%, 63%, 71% at recycle ratios of 120%,
180%, 240%, respectively mainly at UASB.
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Table 1, Characteristics of the sewage used in this study
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Sludge Blanket
Fig. 1. Schematic diagram of lab-scale UASB-ABF system.

Table 2, Specifications and operating conditions of UASB and

ABF
Parameters Upflow anaerobic sludge  Aerated biofilter
blanket (UASB) (ABF)
Flow rate (mL/min) 250 250
Volume (L) 45 45
HRT (hr) 30 3.0
Recycle ratio (%) 0~ 240%
DO (mg/L) 0~0.2 »56.0
Temperature (C) 200+ 30

Parameters Range Average
TCOD¢ (Mmg/L) 320 - 450 380
TS (mg/L) 320 - 480 380
TN (mg/L) 25-44 35
NH,"-N (mg/L) 20-28 23
pH 68-78 73
Alk, (as CaCOg) 80-180 140
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Table 3, COD removal at each recycle ratio in the UASB-ABF system (mg/L)

Parameters Raw UASB ABF

Recycle ratio 0 120 180 240 0 120 180 240 0 120 180 240

Total COD (TCOD) 380 368 400 396 140 31 20 17 28 25 16 11
Soluble COD (SCOD) 87 85 92 90 79 29 17 13 22 22 10 8
Suspended COD (SSCOD) 293 283 308 306 61 2 3 4 6 3 6
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Table 4, COD removal at each recycle ratio in the UASB-ABF system (mg/L)

Parameters Raw UASB ABF
Recycle ratio 0 120 180 240 0 120 180 240 0 120 180 240
Total COD (TCOD) 380 368 400 396 140 31 20 17 28 25 16 11
Soluble COD (SCOD) 87 85 92 90 79 29 17 13 22 22 10 8
Suspended COD (SSCOD) 293 283 308 306 61 2 3 4 6 3 6 3
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