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Mathematical simulation and lab-scale experimentation to an upgrading MSBR pro-
cess for nitrogen and phosphorus removals
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Abstract: Being concerned on the shortages of the present 6-tank MSBR, such as the lower efficiency of phosphorus removal and sludge suspending, an upgrading
7-tank MSBR was set up through adding an anaerobic tank and adjusting the location of the concentration tank. The mathematical model and computer program
based on ASM 2 were applied to simulated the 6-tank and 7-tank MSBR processes, and simulation results of two processes showed that 7-tank MSBR had higher re-
moval efficiency for NH, -N and TP than 6-tank MSBR . Then, the lab experiments for 7-tank MSBR were carried out, and removal rate of, COD, nitrogen and
phosphorus were achieved at 94.2% , 81.4% and 88.7%, respectively. The upgrading process could resolve the relations appropriately among different-function
tanks. And as a result, the function for the nitrogen and phosphorus removals was enhanced. The results were primarily accorded to the model, which indicated the
function of activated sludge model in the development of new processes.
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Fig.1 = The system map of 6-tank and 7-tank process of MSBR
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Table 1 The Simulation result of the removal efficiency of two processes

FR COD¢, TP NH, -N TKN
a(6-tank) 89.6% 75.4% 82.5% 63.4%
b(7-tank) 93.7% 88.6% 81.7% 67.2%

FELH TP HEEEVY EKRE(LL COD, H
HYHEETHE a, TLIIANEHRT b RE Y
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Table 2 The comparison of the experimental results between 7-tank and 6-tank MSBR

COD NH; -N TP
K/ (mg L") HK/(mg-L-') EBRE #K/(mgL') HAK/(mgL') EBRE #K/(mgL') HK/(mgl)) ERFE
THI Y 402.3 23.1 94.39 32.2 6.2 81.0% 6.2 0.7 88.7%
6T 73.2% 80.9%
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The variation of COD concentration against time (1. influent, 2.

anoxicd/anaerobic 60 min, 3. anaerobic 30 min, 4. aerobic 60

min, 5. aerobic 90min, 6. effluent)
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B3 NHY -NREREETEAEA (1.8 7K ;2. 6 /K % 20 min; 3. &
/R 40 min;4. B/K ¥ 60 min; 5. K4 20 min; 6. K X 30
min; 7.5 & 30 min; 8. ¥F & 60 min;9.%F & 90 min)

Fig.3 The variation of NH," -N concentration against time (1. influent,

2. anoxic/anaerobic20 min, 3. anoxic/anaerobic 40 min, 4.anox-

ic/anaerobic 60 min, 5. anaerobic 20 min, 6. anaerobic 30 min,

7. aerobic 30 min,8 . aerobic 60 min, 9.aerobic 90 min)

B4 NOy-NRERERBEMEWL(1.58kK ;2. 6/K K 10 min;3, Gk
/R 20 min;4. /K % 30 min; 5. K% 30 min; 6. ¥ & 30
min;7. ¥ M 60 min;8. % § 90 min)

Fig.4 The variation of NOy -N concentration against time (1.in-
fluent, 2. anoxic/anaerobic 10 min, 3. anoxic/anaerobic 20 min,

4. anoxic/anaerobic 30min, 5. anaerobic 30 min, 6. aercbic 30

min, 7.aerobic 60 min, 8.aerobic 90 min )
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Fig.5 The variation of phosphorus concentration against time( 1. influ-

ent, 2. anoxic/anaerobic 30min, 3. anoxic/anaerobic 40min, 4.
anoxic/anaerobic 60min, 5. anaerobic 20min, 6. anaerobic
30min, 7. aerobic 30min, 8. aerobic 60min, 9. aerobic 90min,

10. effluent)
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