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Study of Ammoniunr Nitrogen Removal in Suspended Carrier Biofilm Reactor
WANG Werrbin, QI Pershi
( School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: In order to improve the ammonium-nitrogen ( NH3 -N) biodegradation rate, a suspended carrier was exploited and biofilm
was cultivated in three different phases in a sequencing batch reactor (SBR) . A flimsy honeycombrshape biofilm was formed betw een
the endocentric columns on the suspended carrier, w hich increased the cling amount of nitrobacteria and provided the better condition
for nitrobacteria. The hioreactor was operated at the temperature ranges of 24~ 29 C and pH between 7.8 and 8.2. When the
influent COD and NHj -N concentrations varied in a range of 140~ 300 mg*L™ ' and 40~ 78 mg*L™ ', respectively, under 90 min
aeration, the effluent concentrations were less than 40 mg*L™ " and 2 mg*L™ ', respectively. Under 180 min aeration, the influent
COD concentration varied from 150 to 350 mg*L™ ' and NH;-N concentration in the range of 80~ 130 mg*L™ ', the effluent
concentration below 45 mg*L™ " and 3.5 mg*L™ ', respectively. The results indicated that the ammoniunr nitrogen biodegradation
rate is much greater than that of the conventional activated sludge process. The active fraction of the biofilm is affected by the
concentration of substrates in the bulk liquid, the actual metabolic rates within the biofilm, and the thickness of the biofilm. The
suspended carrier configuration used in this investigation and the method of cultivating biofilm are beneficial for decreasing biofilm
thickness, for increasing the activated biomass of nitrobacteria, and for increasing surface area of the biofilm relative to the volume of
the reactors, which insulting in a high rate of nitrification.
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Fig. 1 Schematic of experimental system

P 2 2503
F 1 HOKRIKE
Table 1  Influent concentration and characteristics
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Fig. 3 COD degradation and removal rate during 90 min aeration

2.2.2 BAT AN K ah i SR COD [ % iR

R HI )R X K R HE K, REASZAT 8 4 4h,
SLrb kK IS ) 4 10min, BE7K 180min, YIIE 40min,
HEZK 10min. IBATE5 KWK 5, 6 Fron. kK 2 2k

JE/NF 130 mg/ L, COD 3K J% /T 350 mg/ LI, 7F
ah (P, K2R IREIG T 3.5 mg/ L, K1
COD IR JE/NT- 46 me/ L, Vi W] 1% 837 3% 0k A= I J
JV 4% 2 R COD (1 B A EUA T ARG (R 280

90 99.5

80 |- - 99.0

70 |- - 985
D60 - 980
g 50 1975 é
E 40 - 97.0 %
® 30 —— Bk 1965

10 | - 955

0

| W8 | 5.
05-09 05-14 05-17 05-21 05-27 06-02 06-05 06-11
A#/ A-H

El4 MBS 90 min MERBEBREERE

Fig. 4 NHi-N degradation and removal rate during 90 min aeration
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Fig. 5 COD degradation and removal rate during 180 min aeration
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Fig.6 NHi-N degradation and removal rate during 180 min aeration
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Fig. 7 Mass transfer schematic of thin biofilm
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Table 4  Comparison of aeration time with activated sludge system
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