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Abstract Based on the analysis of typical existing pollutant removal models for constructed wetlands this paper presents a
generalized expression of various models in terms of differential equations. The proposed generalized expression can not only
embrace most existing models as special cases but also interpret the transitions from one model to another. Potential
application of the generalized expression was exemplified through the case of NH,” and BOD, degradation in subsurface flow
constructed wetlands. It was shown that the generalized expression is helpful to reveal the pollutant removal mechanism and

thus it is good for development of more accurate models.
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Table 1 Differential equations of representative pollutant removal models
Serial number Model Differential equation Parameter
. dC
1 First order model o kC 1 k=k ,=k o/ &h
dc
2 Zero order model ki k 2 k=ky,=ky,/ &h
dC
3 Monod Monod model PRl kC/ K+C 3 k=ky,=kys/ &h
_1 _1 31 21
1k, 7'k, LT ko, MLZT k,, MLT
K ML~}
5
Monod Michaelis-
Menten o Monod 0
NH, NO; K ¥
COD  BOD,
! Monod
dC m
ol :
dt K+ C
4
dC
% 3
dt :
dC
e X 6
dt }

http //www. ecologica. cn



27

1430
% __k]([(f(j)m X b, C" %k, C? 7
k=k xky,xk, n=m+p+gq 7
dc kC"
4T KC i
m n K k m n K k i C
8
0T 0
0= gle - n .
@ L Q vr' o« T C' =C/K 2 =2/7 z
L 7 L
2
m=n=0 m=0n=1 m=n=1
Monod
2.1 Monod
Monod
BOD, k&, , 7 80 kg/ hm? d BOD;
0.6 ~1.0m 0.3~0.4 ' k' 44mg/ Ld K
K 60 mg/L
Monod 1 a m/n
m n-m Monod 1 b
n—-m m m/n Monod n-m m/n
Monod
Monod Monod
2.2 Monod
Monod C<<K Monod
ko v
e B 10
k, /K k, s
Monod
2 a m/n  n-m Monod
BOD BOD;
6 BOD; BOD,
Arcata 8 BOD; BOD;
2 b Monod

http //www. ecologica. cn



4 1431

—— iR —0— iR —— i A —0— iR
Generalized model Generalized model Generalized mode Generalized mode
(m=10,n=1.0) (m=0,n=0) (m=n=0) (m=02,n=03)

—A— G —m— GifER —h—  G—ER —— SRR
Generalized model Generalized model Generalized mode Generalized mode
(m=02,n=04) (m=04,n=0.8) (m=04,n=0.5) (m=0.6,n=0.7)

—H— G—RE —— G —o— SR
Generalized model Generalized mode Generalized mode
(m=0.5,n=1.0) (m=0.8,n=09) (m=n=1.0)

1 1 1 1 1

0 0.02 004 006 0.08 0.10 0 0.04 008 012 016 020
A VA
1 Monod
Fig. 1 The transition models between zero-order model and Monod model
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Fig. 2 The expression of BODs degradation process by the transitional models
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Fig. 3 Typical curves for NH;" and BODs degradation in Subsurface flow constructed wetlands
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