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Comparison and optimization of a NH,-N removal model of a tidal-flow
constructed wetland in low temperature seasons
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Abstract: To solve the problem of the low efficiency of nitrogen removal under low temperatures in constructed wetlands we studied the treatment
performance of a tidal{low constructed wetland with three running cycles per day under low temperature conditions. We simulated the NH,;" N removal
using the apparent kinetic model multiple regression model and Monod-mechanism model. The experimental results showed that the tidal{low constructed
wetland with three running cycles per day had a high efficiency for NH,” -N removal at 9 ~13 °C and it fit the Monod-mechanism model reasonably well
with a coefficient of determination R of 0.9035. Based on this conclusion the local sensitivity of the Monod-mechanism model was analyzed by modified
Morris screening which showed that in the Monod-mechanism model C;, was a highly sensitive parameter the average water temperature ( 7) was a
sensitive parameter and DO was a medium sensitive parameter.
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Table 1 ~ Parameters with respect to NH,” N removal models
T C 8~17
DO mgeL ! 0.43 ~0.72
ky h~! 0.12 (9)
kq h-! 3.40 (6)
Cou NH; N mge.~! 16.43 ~33.45
Cin NH, N mgeL"! 29.04 ~44.75
CT h 4
v L 42
Momax mgL. ! 0.00164
K, mgeL ™! 6.199
x mgeL ™! 771.5
0 1.04 Kadlec 1995
Y 0.2 Metcalf and Eddy Inc. 2003
k, mgeL ! 0.2 Metcalf and Eddy Inc. 2003
mg mg
2.5.2 d NH; N
AL ) NS (3)
( Kadlec et al. 2000; de
2006) NH, N r
r=-kc" (4)
n
n=0
(4)
r==ho (5)
(5) (3) '
Ch t l. le Cin
. . ((Chaneta ko = ‘CT (6)
2008; 2009) :
dC Cuul = Cm - kOCT (7)
th - Qm Qnm + Vr (1) n =1 (4)
c (mgeL 1), r NH, N
(h™) ~ r==ke (8)
(8) (3)
P - InC,, - InC,, (9)
NH, N ! CT
(Chan et al. 2008) Coi = Cpe™ (10)
d NH; N 2.5.3
Ve =Vr+ 0, -0 (2)
de
Qin N Qnut
(mgeh™').
NH, N y = a2y a0y o0 ) (11)
Qin = Qoul =0. ( 2) NH4+ N Cin N
COD.DO.T NH; N  C,
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( Chan et al. 2008) :
c.=/f(C,COD.DO.T) (12) ( Francos 2003; Zador et al. 2006) .
2.5.4  Monod
NH, N
( 2004) :
( < (Y, -Y) 7Y,
S = = : /n 18
~ ~ ) Z‘) (Pi+1 - Pi) ( )
S Y, i ;
: Yii (i+1) LY
d NH; N - ;P l
Ve—r—-=V o+ Q.- 13 '
dt j:zlr} an Qnut ( ) ;Pi+l (i+1)
r/ ( ~
~ S ) . ; n
NH; N 3 ( Results)
Qin = Qoul =0' 3. 1
d NH;N & NH, N
—r = V,Z r (14) )
. ( 2010; Sun et al. 1998) .
NH,; N pH NH; N
6.0~7.0 NH,” N
NH, N
(14)
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14 . = Vr, (15) NH, N
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C,,~DO.T s
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Monod Ta 2009 11 NH' N
( Chan et al. 2008) : N
37.68 mgeL~' 3
[ — L umaxcin X ( DO ) 0( T-20) + .
d Y KS + Cin ko + DO NH4 _N 11.71%,
(16) NH,; N
(15) (16) NI, N . 2010 3 NH, N
35.74 mg-L"™" NH,” N
Cow = Ci - 41.23%. NH, N
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Fig. 2 Comparison of the simulated NH;” N with observed NH,;” N

40 - R -
o ¥ .
D By ¥
30
L
20
£
<20
@ "0 73
= R*=0.7371
S
10 -~
P
~
///y:x
0 s | | | |
0 10 20 30 40
FHE ML)
3

Fig. 3 Fits of predictions from the apparent dynamic model
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