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Study on nitrogen removal effect of non—circumfluence bio—filter purifying tank

WANG Chang, HU Jie, WANG Yao—chen, MA Yue—fan, ZENG Ming, LI Li

(College of Marine and Environmental Sciences, Tianjin University of Science & Technology, Tianjin 300457, China )

Abstract: A non—circumfluence multi—functional integrated bio—filter purifying tank was developed to study the removal performance of ni—
trogen and chemical oxygen demand (COD ) in rural domestic sewage. The influence of support media on pollutant biodegradation was in—
vestigated by adding support media in each zone in a stepwise manner. Subsequently, the aeration condition was changed to anaerobic/oxide/
anoxic/oxide (A/O/A/O) mode and variations of COD, NHi-N, NO;-N, and total nitrogen (TN ) concentrations in each zone were detected.
Stable effluent quality and good resistance to shock—loading were achieved in the purifying tank when the support media were employed. In
the A/O/A/O system, the denitrification efficiency was unsatisfactory because of the lack of carbon source in the second anoxic stage. How—
ever, when the step—feed strategy was adopted, the treating performance of the purifying tank became stable and afforded highly efficient ni—
trogen removal. Specifically, the average effluent concentration of COD, NH;-N, and TN reached 12.3, 2.7 mg L™ and 13.0 mg L, re-
spectively, which satisfies the national primary A of discharge standard (GB 18918—2002 ). Overall, the purifying tank with the A/O/A/
O operation mode not only performed as a compact reactor to remove nitrogen by step—feed, but also avoided the recirculation of sludge by
employing the bio—filter and saved energy costs.

Keywords: domestic sewage; purifying tank; bio—filter; A/O/A/O process; step—feed; nitrogen removal
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Figure 1 Schematic diagram of the integrated purifying tank for the

treatment of domestic sewage
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Table 1 Main water quality parameters of domestic sewage

BN 6 [ FHIE brifE2z
COD/mg- L 213~419 3164 755
BODy/mg- L 120~320 155.0 62.0

TN/mg- L™ 47.1~120.2 85.5 24.6
NH;-N/mg-L"  35.6~87.9 61.7 18.3
NO;-N/mg-L" 0.1~0.9 02 03

TP/mg- L 43~93 6.1 39

pH 7.37~851 79 0.9

HEF/NTU 30.9~80.7 612 15.7

7/°C 16.1~23.7 19.1 2.8

DO/mg-1* 0 0 0

PR AN A] X S 7 SEAARRRAT BT AN [R], B o A IAR]
(1) 40%~60% , EAANE L W27 SCHR[17].
1.2.3 Zptrfias 5 i

5T EEEREE K H g COD TN NH;-N NO;-N
NO;-N ZFik BEARE kB T2 ARCR . E MR
ARV ALRE 0 7K B 45 SO X 7K KRR A ARG
IKFEZEE 0.45 wm BRI U8 L BR B PR IURLY) , &6 55
W J7 9« TN SR A 2o 18 0 90 e 5 A 53 D' ot 2
174 (GB 11894—1989) ; NO; —N R N-(1-Z5 5L ) -
2, WG EEE (GBIT 7493—1987) ; COD SR & 4% ik
B2 (GB 11914—1989) ; TP R FAH IR i 43 6O RE vk
(GB 11893—1989 ), NH:-N #1 NO;-N R FHZ & A
IR TAELR A B A0 % (75 1=) WTW,DIQ/S 182), TS
G F A R0 X8 S A G S i 1Y) 3 B 2 AT
it
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Figure 2 The pictures of aerobic(A) and anaerobic(B) biofilm on

the surface of support media
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Figure 3 Variations of COD concentration and COD removal
efficiency when support media was put in oxide stage of

purifying tank
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Figure 4 Variations of NH;—N,NO;-N and TN concentration in
each reaction zone when support media was put in

oxide stage of purifying tank
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Figure 5 Variations of COD concentration and COD removal

efficiency in A/A/A/O operation mode
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