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Simulation of Nitrogen Removal in Subsurface Flow Constructed Wetland
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Abstract: As a new technology of sewage treatment, constructed wetland has been accepted in many countries because of its high nitrogen—
removal efficiency, low cost, simple operation, landscaping and so on. However, it is difficult to quantify the different nitrogen-removal pro—
cesses, thus unable to attribute nitrogen—removal rate to substrate, plants and microorganism without mathematical model. We established an
eco—dynamic model for a subsurface flow constructed wetland to investigate and quantify nitrogen transfer processes between water, matrix
and plant. In the model, mineralization, nitrification, denitrification, plant take—up, microbial assimilation, precipitation, regeneration and de—
cay processes were considered. Mass balance method is the core in building the mathematical model. The state variables in the model are
aqueous species nitrogen (Org—N, NH,;—N,NO;-N) nitrogen in matrix (N—gravel ) and nitrogen in plan(N—Plants). MATLAB programming
was used to solve the mathematical model. The key mechanism of nitrogen removal was identified based on the simulation results. It was
showed that the calibrated model could generally reproduce the patterns of concentration variations for organic nitrogen, NH,—~N and NO;-N.
Further mass balance analysis showed that the major nitrogen removal mechanisms in the constructed wetland were nitrification, denitrifica—
tion and plant uptake. The total removal efficiency for organic nitrogen, NH,—N and NO;—N was 60.53%, of which denitrification process ac—
counted for 43.10%, plant uptake 13.98%, sedimentation removal 3.45%.

Keywords: constructed wetland; nitrogen removal; eco—dynamic model; simulation; removal mechanism

UL, IRTTAL K RY3R R R T R YA 7= A
HETETSK, TR BRIATH & B IR AR e ™
H, EGRTEKAAIE T 2 m FREFE & BT 4
%Jﬂ TR BB BT R BRERCRA %%ﬁéﬁ R

BRI o N IR —Fh BT B A 255K
‘{nﬂﬁdi'iﬂt, ERREE RGN - - A P ]

%S H #7.2010-07-03

BEELWB: BR“+—1" B8 #1120 & K H (2006BAJ04A07)
(2006BAJ08BO1 )

TEH B XIBER(1985—), &, ILREE N, B, EENSEM T
TS YT R TRIBSE o E-mail : liuxiaona8518@163.com

*EEE . TEP E-mail:ading@bnu.edu.cn

%Eﬂ f 2N Pt R SL B S Kk, B R AR
T IR R TR B i b T AR R RN SR AL 3R
i%%"f%)ﬁ , BRI Z FrA AT,

BT, A TIBH A Fia T KA R A
Fehh P S R RS R AR E B A
TR, DRI T o i G 32 5 A4 A Bl A Pt R R SRR
R AR P A R A R 2R S ) R N AR A
18 ABCA R AR PR A S R SR E R EE
Jiik, BRI A 4 R 2y AR R —Ssh
F12ERERY Monod 1 DL Je A= 2550 S 24 . Hop A
Al SR IS SRR B O B 6 A iR A



55 30 855 1 DI S 167

BRGENRERN FEL RS EY Y sl
)R V2SR R T, B AT )
AT S AR A S BRSPS, D, A
gy ) 2B AL B B A 3 FE AR M A N TR AT LR R
Bﬂ%ﬂi&ﬂﬁ BAPRBL, AT N TR a9 LA i it Az
TS o

ASSCE RS SCHRI7 TP S22 A P T T , 5
SE—AEA I ERRL, BN TR AR Y) HE R
FK AP RR AR . N AR B TR R
BT, R ARSI, i E R R A A
BEAE , TS R G R T _ L PR A~
frd#e.

1 #REFZE

1.1 R

AWM TIRHR 8 4 mx1.5 mx1.2 m, 3
WIKIE BT E R 4 d, #KEHN 0.8 m*-d™, K I1 it
fif 0.13 m-d”, ERUEE N 1 m, RAKBCER} , 48P
RiAE K 1~3 mm, BR A K428 20~30 mm, ERHFLBRE
A 40% , IRIE TR IO ZEAE WL 1, RRAEFEYI A TS, i
FERER 25~30 #k-m™, R T B TE YL T KA 1
B AR RS B8 Wiz 1T 8 N H .

2y A s s i y
| 44 20 cm S
8| 47> 40 cm
| A 40 cm feok -
4m .

1 PR ATiRREE
Figure 1 Scheme of the constructed wetland
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Figure 2 Conceptual model of wetland
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Figure 3 Simulated and measured concentration of Org—N

0 10 20

70

- simulation
-O- measure

601
501
401
30F
201

concentration/mg L™

10

0

30 40 50 60

day

B 4 SREMESEIERLE

Figure 4 Simulated and measured concentration of NH,—~N
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Figure 5 Simulated and measured concentration of NOs—N
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