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Experiment of External Bioreactor for TN Removal in Raw Water of Reservoir

Wu Haiyan
( Tongji Environment Engineering Science and Technology Co. ,Ltd. ,Shanghai 200092, China)

Abstract In this study, a site test is carried out to investigate total nitrogen ( TN) removal in situ by external bioreactor in the
reservoir | . The results show that TN in the reservoir has been removed efficiently in warmer water after system’ s stable operation of 20
d and its concentration reduces from 1.93 mg/L to 0. 89 mg/L with a TN removal rate of 53. 9% , water quality is improved and
complies with category Il of National Surface Water Quality Standards ( GB 3838—2002) compared with its raw water quality of
category V. The primary cause of system deterioration after typhoon where TN removal efficiency decreased from internal and external
origin is also explored and analyzed. The main results are that natural stratification of water quality in reservoir under different depth and
water temperature is destroyed by human draining off water from the bottom of the reservoir, which leads to the deterioration of nitrogen
removal condition. The surface runoff of rainfall has put a certain sum of TN to the reservoir. Meanwhile, some partial denitrification
bacteria from reservoir sediment are carried out of the reservoir by drainage from the bottom of reservoir. In addition, the activity of
biomass under lower water temperature decreases. The reservoir belongs to complete and incomplete mixing type in single season, and
complete mixing of water in reservoir is unfavorable to the decrease of TN concentration. Finally, the influence of disturbance of
sediment is not beneficial to control TN to a low level,,but improves nitrogen removal environment. The above mentioned adverse factors
ought to be avoided and adjusted to get better TN removal efficiency in the practical operation.

Keywords reservoir external bioreactor total nitrogen ( TN) removal influencing factors analysis
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Tab.1 Data of Raw Water Quality of Reservoir [ and Il

K 5 APET AKEET JKJE T AKPET AKEE T KJETT

COD¢, /(mg =+ L") 10.4 11.6 10.8 20.8 15.6 21.0

TN/(mg L") 1.89 1.94 1.96 1.05 1.13 1.08
NH,; N/(mg+L™") 0.183 0.191 0.206 0.498 0.668 0.575
Wi /(mg+ L™ 1.63 1.66 1.65 0.65 0.80 0.70
WA/ (mg + L1) 0.055 0.055 0.055 0.054 0.054 0.054
0.02 0.02 ND

TP/(mg+ L") 0.03 0.03 0.02
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Tab.2 Data of Nitrogen in Ground Surface Runoff
and Water Surface Rainfall

TN NO; -N NH; -N

/(mg+L™")  /(mg+L" /(mg+ L)
TR 7K 0.36 0.18 0.04
2HFR K 0.34 0.19 0.027
REZNES 1.65 1.30 0.081
AHRIR T 2.51 2.09 0.159
S#RFEARIR 2.71 2.21 0.306
6#MF T A2 Ui 2.38 1.84 0.078
THIAR 2.80 2.55 0.164
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Tab.3  Simulation Test Data of Mixed Samples
of Reservoir Sediment and Water

JRUE + IR+ ORI+ IR + IREK

A B dk BEK REK o+ BOR
NO; -N/(mg+L"") 0.17 1.78  1.99 1.35
NH; -N/(mg+L-')  2.26 2.16  1.25 2.32
NO; -N/(mg+L~") 0.07 0.13 0.11 0.12

TN/(mg+ L") 2.54  4.12 3.38 3.82
DO/(mg+ LY 0.04 0.04  0.02 0.02

pH {8 5.92 5.86 5.92 5.65
H#2 3 AL IR G TR A Vs IR £ 29 0. 03

mg /L, 1 B IR & W i A W VE B &, n%%%jti
DO, A TR A . ZRA RN LSRR
WS T 2.26 mg/L, iR T S AEZL NHI -
N BERCEI K, B T TN e vl 20, i Ve 5 7K IR
A T G AR K R DO AT B T RO AR I AL (R4 T
REFRIeS B Z NH - N, XX TN £ 6l
Flo ZEARTAL TR RIS XTF il TN AF] .
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