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MBBR Technology for Pretreatment of Micro-polluted Raw Water
in Huangpu River
XU Bin, XIA Si-qing, HU Chen-yan, GAO Ting-yao, GAOQO Nai-yun
(State Key Laboratory of Pollution Control and Resource Reuse,Tongji University , Shanghai
200092, China)

Abstract; The pretreatment of micro-polluted raw water in Huangpu River by moving bed bio-film
reactor (MBBR) was investigated by means of a pilot-scale test. The result shows that favorable effect of
biological nitrification can be obtained in MBBR ,and the maximum surface load of ammonia nitrogen is
0.072 g/(m’ - h). The average removal rate of ammonia nitrogen was up to 77.6 % under the conditions
of temperature 24.9 °C , the influent ammonia nitrogen 3 mg/L, retention time 1 h,and the suspend pack-
ing stuffing rate 50% . The average removal rate of COD,,, is 5% . The water temperature, influent level of
ammonia nitrogen ,and hydraulic retention time have certain effects on nitrification. The influence of raw
water turbidity and the ratio between air and water on removal of ammonia nitrogen and COD,, is not so

great.
Key words: moving bed bio-film reactor; micro-polluted raw water; biological pretreatment
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Fig.1 Schematic diagram of treatment process
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Tab.1 The removal effect of ammonia nitrogen and COD,,,

oA &R CODy,

I T NI D T T R T ET e e e e
(/) | (/) () | (min) | (mg/L) | (mg/L) | (%) | (me/L) | (ma/L) | (%)
Il 14 80 50 0.63 27.2 60 0.65 0.30 50.5 6.3 5.9 5.8
IR2 12 80 45 0.56 26.3 60 1.6 0.39 76.5 5.9 5.6 4.1
IH3 22 80 45 0.56 24.9 60 3.05 0.68 77.6 6.1 5.7 6.4
TH4 39 120 45 0.38 18.5 40 2.29 0.8 62.6 6.1 57 6.0
I&RS 37 80 45 0.56 10.4 60 1.6 0.66 57.6 5.9 5.4 8.2
TH&6 26 60 45 0.75 6.9 80 1.6 0.99 37.7 6.0 5.6 7.0
IR7 12 80 45 0.56 6.7 60 1.76 1.1 37.1 6.0 5.9 2.9
THRS 40 80 45 0.56 14.3 60 1.48 0.51 65.6 6.1 5.7 5.2
IHK9 16 120 45 0.38 18.7 40 1.14 0.19 82.7 6.2 5.9 3.2
Im10 12 160 45 0.28 17.6 30 1.32 0.50 62.3 6.3 6.2 1.7
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Fig.2 The surface ammonia nitrogen load vs water
temperature
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Fig.3 The surface COD,,, load vs water temperature
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Fig.4 The surface ammonia nitrogen load vs ammonia
nitrogen conc. of influent
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Fig.5 The removal rate of ammonia nitrogen vs
ammonia nitrogen conc. of influent
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Fig.6 The removal effect of COD,,, vs HRT
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Tab.2 The results of microorganism counts in pilot-scale test

E B | HRT #7K (mg/L) AR (g TEEE) | MRAE (e THEIEN) | BHEE/g TEEH)
(C) [(min)| NH, -N | COD,, AT Ja i AT Ja i i0}i:A J5
1{21.3 | 40 3.95 5.92 1.80x10° | 4.40x10° | 5.60x10° | 4.40 x10°

2/19.8 | 40 2.01 6.24 2.70x10" | 1.50x10” | 5.70x10" | 1.50x10" | 4.50 x10" | 5.70 x10°
312.4| 60 1.77 5.68 1.80 x10" | 3.80x10" | 1.80x10° | 1.80x10" { 1.80x10" | 1.80 x10’
41 4.7 | 80 1.52 5.92 1.50 x10* | 5.70 x10* | 1.80x10* | 1.20x10* | 5.70 x10" | 4.50 x10’
5| 7.0 | 80 1.67 5.84 2.70x10* | 1.70x10% | 1.50x10* | 3.90x10’ | 1.50 x10® | 1.50 x10’
6| 9.4 | 80 1.82 6.24 1.20x10° | 9.00x10* | 1.50x10* | 6.60x10" | 1.20x10" | 1.50 x10’
71 7.3 | 60 1.25 5.76 5.70x10* | 1.20x10" | 9.00 x 10®
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