31 3 Vol.31 No.3
2010 3 ENVIRONMENTAL SCIENCE Mar. 2010

BNR

100044
BNR BCFS
A I 1.5
A coD N Br, >2
TN cob TP C r, COD TP TN
DO DO, 1~2.5mg L' COD TP DO <2 mg- L7' NH, -N 1 mg- L7,
BCFS r,=2ry 2~2.5r,=0 DOy 2~2.5 mg: L.
BNR DO
X11 X703.1 A 0250-3301 2010 03-0684-07

Making Optimal Operation for a BNR Process Modeling Prediction and

Experimental Verification
HAO Xiao-di HU Yuan-sheng WAN Ke-wei

The R & D Center for Sustainable Environmental Biotechnology Beijing University of Civil Engineering and Architecture Beijing
100044 China

Abstract Based on the process model of a BNR system BCFS  the effects of operational parameters on the effluent quality were
predicted by modeling and were testified simultaneously by a lab-scale experiment from which almost the same results in the modeling
and the experiment were obtained. This means that modeling can be realizably applied to make the optimal operation schemes regardless
of pilot-scale and/or full-scale experiments. Both the modeling and the experiment demonstrated that the bio-P removal performance
was not influenced by the biomass amount in the anaerobic tank when the returned ratio r, reached 1.5 and that r, had no significant
correlation with COD and N removals. After the returned mixed liquor ratio r, increased over 2 the TN removal efficiency was not
improved any more and the COD and TP removals were not influenced by the variations of the r;. The returned mixed liquor ratio r,
had almost no influences on the COD TP and TN removals. Further the COD and TP removals were not influenced when the dissolved
oxygen DO in the aerobic tank was in the range of 1-2. 5 mg- L™ but the effluent NH, -N increased over I mg- L' when DO ;s
was below 2 mg- L™'. So the optimal operational parameters for the BCFS should be set at r, =2 r, 2-2.5 r, =0 DO 2-
2.5mg- L',
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T, coD 450 435.99
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. 170 164.71
NO; -N 8 35.12
s 4 ~12 . C ™ KH, PO, 15 65.85
R4 / SND NH,Cl 20.41 78
420 3 TN 15.39  118.41
Te ’ 8.80 67.66
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’ H,BO, 0.05
-0.227 V<ORP < -0.078 V ORP CuS0,- SH,0 0 01
o B C KI 0.05
A . MnCl, - 4H,0 0. 04
Na,MoO,- 2H,0 0.02
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Table 2 Operational parameters
Qn/L- d7" Qgas/Le d7! N ry re SRT/d t/°C DOgs/mg: L' DOy, /mg- L'
450 450 0.5~3 0.5~3 0~2 15 20 ~24 1~3.5 0.5
3
Table 3 Data range of variable and fixed parameters during the experiment
s Ty re DOy, /mg: L7' DOgs/mg- L7 t/°C
N 0.5~3 2.5 0 0.5 3.5 20
ry 2 0.5~3 0 0.5 3.5 22
re 2 2.5 0-~2 0.5 3.5 22
DOys 2 2.5 0 0.5 1~3.5 24
4 mg- L™" 30 mg: L'
Table 4  Monitoring subjects and analyzing methods 2.2 B
B
SS 103 ~105 C
VSs 550 C 3.
SV 100 mL 30 min 3 a 3 b B
DO YSI1700 TN NO; -N NH: -N
ORP WTW ORP
COD
TP 3 a 3
PO~ -P b ry =2 TN  NO;-N
TN
NH* -N ry 2 3 TN Il mg- L'
4
NO; -N 3 ¢ 3.d B TP
N0, N N 1 COD TP COD
0.6 mg- L' 25 mg- L'
2 2.3 C
3 Do ¢
4.
4 C TN NO, -N
2.1 A NH, -N TN NO, -N
A NH, -N 8.57.5 0.2mg L
2.
2 a rn=1.5 TP 2.4 DO
0.6 mg: L~ 0.6 RS DO
mg- L™' 0.7 mg L~ r, <15 TP 5.
r,=0.5 5 Il mg- L' 2.5mg L'
TP DO NH, -N
3.6mg- L' 2.8mg- L°'. 2 b T, = NO; -N TN TP COD
1.5 30 mg- L~ DOy >1 mg- L7 coD
2 ¢ 2 d A TN TP TN
COD TN COD 9 NH,-N<1 mg- L'
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