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Relationship Between the Nitrogen Removal and Oxygen Demand in Constructed

Wetlands
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Abstract: A simplified model of sequential N transformations and sink was applied to investigate the relationship between the nitrogen
removal and oxygen demand to verify the validity of full nitrification denitrification mechanism in a newly-built multrstages
constructed wetlands. Average net rates of N mineralization ranged from 0. 01 to 0.28 g*(m?+d) ™ ', nitrification from 0. 50 to 1. 54
g'(mz'cl) ', denitrification from 0.41 to 1.13 g*(m*+d) ™ '(3.4% ~ 35.4% of measured N removal in different stage) and plant
assimilation from 0.07 to 0.26 g*(m?*d)~ " in the five tanks. Nitrification and denitrification occurred concurrently with BOD
removal, even in the first stage receiving the higherstrength wastewater. Surprisingly, net areal nitrification rates, was correlated
with BOD removal rates positively. Nitrification rates were also correlated linearly with average NH3 -N concentrations in the cascade
tanks. The nitrogenous oxygen demand ( NOD) required to support full nitrification of ammonia and mineralized Org-N in the
wetland was in the upper range of that expected to be able to be supplied through surface and plant-mediated oxygen transfer. Some
potential alternative nitrogen removal pathways with reduced overall oxygen requirements that have relevance to constructed wetlands
were discussed.
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Fig. 1 Schematic diagram of the experiment wetland
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Table 1 Characteristics of anaerobic ponds effluent

E%is ik %3 ik
COD/mg*1.~" 1030263 |BODs/mg-L~' 402 125
NH;-N/ mgeL™' 104%34  [NO3;-N/mg'L™' 0.82%0.36
NO;-N /mg*L=" 0.01 £0.006 [TN/mgeL"! 125 £35
VS/ gl ! 1.21£0.32 |[T8S/g* L~ 1. 50 £0. 62
TP/mg*L" ' 30.219.8  |pH 7.5%0.5
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Table 2 Hydraulic characteristics of the multistages wetland

K G BT g* (md) ! gk 15
femed ! BODs TN NH}-N B I fi)/ d
3 12.1%3.3  3.7%1.3 3.2%0.4 12.5
5 21.5%6.7 s55%L6 5.1%1.2 7.5
7 32.6+ 7.7 9.4%2.0 8.6%1.3 4.7
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Table 3  Purification ability of CW system at different hydraulic loading rates
- Jig 3 1 JiR il 2 JiR il 3 Jiiiii 4 I 5 =i
,(.,,,J.J,{-"f BH HORIRIE  Lpp HUIGRIE Jppse HUKHUE LB HURIRIE 2B HUKHRIE Lprs Bp#
fmgelL™" J%  Jmgrl”" I%  Jmgel”' /% Jmgrl”' /% Jmgel”' 1% 1 %
BODs 275.2 35.3 137. 8 49.9 119.3 13.4 62.9 47.3 21.3 66. 1 95.0
NHi-N 75.6 28.9 48. 8 35.4 42.3 13.3 25.6 39.5 14.4 43.8 86.5
3 NO3-N 4. 64 — 6.22 — 7.1 — 1. 87 — 3.7 — —
TN 90.7 26.0 58.9 35.1 50.6 14. 1 35.3 30.2 20. 1 43.1 83.6
Do 2.4 — 3.7 — 3.9 — 1.6 — 2 — —
BODs 302. 6 31.3 182.3 39.8 152.3 16.5 79.8 47.6 38.9 51.3 91.2
NHi-N 80. 1 28.7 53.3 33.5 52.9 0.8 38.5 27.2 21.6 43.9 80. 8
5 NOz-N 3.78 — 3.6 — 3.9 — 1.5 — 1.3 — —
TN 94.2 28.7 60. 8 35.5 58.3 4.1 42.6 26.9 30.6 28.2 76.9
DO 2.2 — 3.6 — 4.1 — 1.5 — 1.6 — —
BODs 303.6 23.4 215.4 29.1 203.6 5.5 136.5 33.0 59.9 56.1 84.9
NHi-N 83.3 21.3 68.9 17.3 66.3 3.8 49.8 24.9 30.5 38.8 71.2
7 NO3-N 4.25 — 4.35 — 4.4 — 0.8 — 2.2 — —
TN 98.6 22.7 74.3 24.6 72.6 2.3 54.2 25.3 34.5 36.3 72.9
DO 2.1 — 2.5 — 3.1 — 1.3 — 3.3 — —
BT R, AR SCA LUK ) B8 Sem/ d R Bl E4T 58 "R A \ 521‘*5“&;?35
AINT R, BRI 2 FroRl® M_N ER Ore-N
B B T Ty L
(1) TR ST AT LR P (R ) = (HEK+ i T g
. e [ oy e \ mi—
AR 02U 52) AT WU 9D > Nitrate NO;-N
(2) MR SR A A e = (HEK+ B4 A2 k) 2 A BRI R R
R - R s DR
(3) TR R = (ke REALA 72 2E)
NO.~N & & F- FPRI NO,-N; H2 R EMIBRRBRRE
(4) ﬁﬁ *}E{ ﬁ'\ {l“l] EF% 'f’t 'I_ftT_‘J‘ /%zt it:. NOD= 4.57 x -){]F!j Fig. 2 Nitrogen processing model schematic diagram
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I'able 4  Summary of nitrogen removal rates and process rates/ g*( m“*d)

BB N BERAL R R, WK 4.

Fd FEEBBEMIEZRE g (m™d)

T H JHEIE 1 JEEIE 2 JiE 1 3 JEIE 4 JiEik 5 8]
TN 14 6.61 4.71 3.04 2.92 2.13 1.32
TN X fRidi e 1.90 1. 67 0.12 0.79 0. 60 1.02
Wb 0.28 0.3 0. 04 0.13 0.01 0.15
b 1.54 1.34 0.08 0.50 0.58 0.81
S A 1.13 0. 99 0 0.41 0.52 0.61
H e 0.35 0.3 0.08 0.25 0.18 0.24
R 42 0 A A 0.12 0. 14 0.03 0.09 0. 06 0.09
A AR 30 e i 3 0.33 0.23 0. 04 0.08 0.05 0.15
NOD 7.04 6. 12 0.37 2.29 2.47 3.66
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Table 5 Oxygen release rate of different wetland plants

TiH ok ZE EYN

DO # S mgeL”! 5.5%2.3 4.7%2.2 3.3%1.8 3.5%2.1
LE R mee (kged) ! 73.33130. 67 59,37 £27.79 59. 20 £28. 80 20. 1418
AL U e (mPed) ! 3.96 £1.66 3.38%1.58 2.66 £1.30 2.45£1.51
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