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Abstract

Bench scale experiments were carried out with two biological nutrient removal(BNR) units, A/O
and A’O processes, to investigate the behavior of phosphorus in the system and to compare the
characteristics of phosphorus removal in two BNR processes. To achieve this goal, COD/T—P
and COD/TKN ratios of the influent was varied in the range of 23~64 and 5~24, respectively.

In A/O process, influent COD/T—-P ratio should be kept higher than 44mg/L to meet the final
effluent T—P concentration lower than 1Tmg/L and in AYOQ process, influent CODT—P and
COD/TKN ratios higher than 56 and 10, respectively, were required for good phosphorus release
and uptake with no influence of nitrate nitrogen in return sludge. At this conditions, the rate of
phosphorus release in the anaerobic basin should be kept higher than 0.1 kg S—P/kg MLVSS - d
In AJO process, the phosphorus content of anaerobic and aerobic sludges was increased as
SRT of total system was becoming longer resulting in decreasing the difference of phosphorus
content between two sludges while phosphorus release in anaerobic basin and phosphorus
uptake in aerobic basin was not incident. In A%/O process, the phosphorus content of anaerobic
and aerobic sludges were not increased with higher SRT of total systern due to the relatively
high nitrate concentration in return sludge. However, the difference of phosphorus content
between anaerobic and aerobic sludges was incident when phosphorus release and uptake was
observed.

Keywords : A/O and A’/O processes, Influent COD/T-P and COD/TKN ratios, Phosphorus
Release Rate, Phosphorus Content of Anaerobic and Aerobic Sludges
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Fig. 1. Schematic diagram of experimental A/C and AYQ processes.
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Table 1. Charadieristics of influent and operating condition
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Fig. 2. Profile of effiuent SCOD concentration in anaerobic, anoxic, and aerobic basin.
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Table 2. Effect of F/M ratio on system SRT

Process Phase ks C;é% ) SRT(day)
1 047 8
A/O I 035 15
m 0.2 3
1 037 98
A‘/O i 0.26 18
m 018 %
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Fig. 3. Profile of effiuent phosphorus concentration in anaerobic, anoxic, and aerobic basin,
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Table 3. phosphorus release rate in anaerobic basin

Process Experimental phase

P release rate in anaerobic basin
(kg S-P/kg MLVSS - d)

1
A/O Il
I

0.15
0on
0.015

!
AY/O it
1

0.09
0.011
0011

Table 4. Effects of retum sludge NOs -N concentration on soluble phosphorus concentrations of anaerobic basin

and 2nd darifier effluents

Experimental | NO;-N conc. of 2nd SP cone. Of. S-P conc. of 2nd clarifier
Process phase clarifier effluent(mg/L) anaerobic basin effluent(mg/L)
' effluent(mg/L)

1 3 2 0.6
A/O 11 3 16 0.6
1 4 5.6 5.2
I 83 17 14
A0 I 12.3 6.8 54
m 16 7.0 53

Hrlxe ¥r14xdol 4= ga A £4
AA7E A A2 B4 o] dHAH &
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9 Wl goRle Reg AlgHuct

geb A/O FAAAM A9 WE ¥ 47 o
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Img/Leldt2 wj&3l7] fsMEe #9459 COD
/T-PulE 440]4}, SRTE 159 o|3 2 §-2)3tojo}
ok 2n AYO 239 A%E N4 Az
A% W #UFe COD/T-P HlE= 5604,
COD/TKN i 10 o4& R Astojolsin SRT
£ 1090]3t2 fAIgoiol g & = Aok

Table 5. Effect of SRT on phosphorus content of aerobic and anaerobic sludges

T-P/VSS (%)
Experimental phase | SRT(da
Process penimental p! (day) Anaerobic sludge Aerobic sludge
I 8 43 52
A/O I 15 55 &1
m 23 6.1 6.1
. 10 40 4.4
A4/O I 18 45 45
il 25 44 44
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