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Influencing factors of nitrogen removal from stream water
using special riverine ecosystem

WU Yi-feng, LU Xi-wu, ZHONG Zhao-ping, SHI Jing, XU Wei
(School of Energy & Environment, Southeast University, Nanjing 210096, China)

Abstract: An experimental model of streams with special riverine ecosystem was constructed to evaluate nitrogen
removal from stream and its influencing factors using ecological embankments of porous concrete, microorganism and
hydrophytes. The results show that the stream with the benefit of mature special riverine ecosystem gives the highest
capacity of nitrogen removal, and the process of nitrogen removal fits first-order reaction kinetics, the reaction speed
constant increases with the increase of temperature, and it is 0.331—0.353 d ' during vegetative season but 0.064 d ' in
winter. The ammonia-nitrogen removal is 85%—90% within 7 d retention time, and the removal efficiency of total
removal is affected by seasonal factors, which can reach 90% during vegetative season, denitrification and plant uptake
are both dominate in the process of nitrogen removal, which can contribute 85% of total nitrogen removal. When it is in
winter, the removal rate of total nitrogen from the stream reduces to 36.4%, and only denitrification plays the key role in
the process of nitrogen removal which contributes 80.9% of total nitrogen removal. The spatial-temporal characteristics
of denitrifying bacteria have the same distribution as denitrification potential of substrate on ecological embankments,
which all have an accumulated ecological effect on the hydrophyte rhizosphere microbes’ activities. In contrast, in the
stream with hard embankments, the removal rate of total nitrogen is bellow 72% all the year around, and the maximum
kinetic constant is only 0.191 d™'. It is evident that special riverine ecosystem via ecological embankments of porous
concrete and hydrophytes can restore and complete the ecology system significantly.
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Fig.1 Diagram of pilot system

I IR IR R A S RGN R N RITZ
FLIRHE L TURIER R 1), BREAR ) 250 mm, DL
TR -1 e R AL, BRERAY A T B AR AL BRI
AR 18 mm AT HEAT B3 45 [ 52, JF 78 A T
(IS, BREZ IR A ARIE R T 10 K4 100 mm )75 4L,
PRI AR LA 47%, W 20 PURIERER N, AL
FEPUBRZE 20 em [F) R HERE S WITI A6, LU S
TV EMRAER . e Ja S I B2 K 30 d Aedq s

1000 |

1000

B mm
B2 %3LRstResRAasn

Fig.2 Prefab spherical bricks of porous concrete



552 e, A TR RIRCRE R AL TS R GE I SR B A R 3 541

PATE 43 i B 22 SLIRBE L OB, AR i 76 35 T R AR ot
Wit b ORI R AR T, JE AR AL
o WY AN N AT EACRPI R RE . B RN
FFMR . B, FHT MK TUKIEY) . HE
KW AR, ST B bR AR AR A 1) B AR AR
A AR IR AR A R G A Ol A A
SRR RS K RS B AR, L FL G
- AR I TR R AR R AL RS AR
ek
12 SKE&EMH

R A ARG 1 a 200817, TR
MRS, 2 FLIRBE LU BR (1 Tl B e T T
MRS, YT AES RGBT . WRR
AKECA BEHTL, M RPKRIAR] 0.8 m i, JCHIEEH
KIS, R R BKRAERERS, AKAE R ER S, 5K
BRI 7 do BT FUKKRILE 1, ESETEY
BRTTRIIN) 4% 53T 2008 4 4 J14r. 8 JI4r Al
12 O3 IFJE 3 AR SERIET, LA 58AN ) 2271 in]
RREE RIS RGO K T R T5 Ge ) 22 B Ak R K
HRemFE .

F1 FHHILRAKAKR
Table 1 Raw water quality of Huangpu River
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Fig.3 Sampling point on ecological embankments
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Table 2 Simulated reaction kinetic constant of denitrification
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Table 3 Influencing factors of nitrogen removal on ecological embankments

¥ 4 Hpy

8 Hr 12 B4

afi b cm dR

afi  bE cR dM afi b cH dR
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R S /(mgkg “h™") 016 212 1.73  0.72

3.0 9.5 6.5 1.2 1.1 3.0 025 0.65
0.27 2.63 1.76 0.31 042 085 0.16 0.37
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Table 4 Estimated amount of nitrogen removal from stream
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