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Study on Nitrogen Cycling and Transformations in a Duckweed Pond by Means of

Modeling Analysis
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(1. Chinese Research Academy of Environmental Science, Beijing 100012, China; 2. School of Municipal and Environmental
Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Based on the simulated results from N cyeling and transformation model of duckweed pond, the influences of different major
transfer pathways on various nitrogen removal performances are investigated. T he effects of seasonal variations of water conditions on
nitrogen transformations are determined. The simulated results show that nitrification and denitrification were the major removal
pathways for nitrogen in duckweed pond, and the removal contributions of organic nitrogen sedimentation and ammonia volatilization
for total nitrogen removal were less than 2. 1% . Furthermore, in duckweed pond, nitrification and denitrification decided the removal
efficiencies of ammonia and NO,, respectively; both algae decaying and organic nitrogen ammonification controlled primarily the
organic nitrogen removal performances; both organic nitrogen sedimentation and mineralization of sedimentary nitrogen determined
the variations of sedimentary nitrogen. Duckweed pond with duckweed growing largely can increase sharply algae mortality and keep
the low content of algae in effluent. Besides, through accelerating the nitrification and denitrification rate, duckweed can evidently
improve the removal efficiencies of total nitrogen.
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Fig. 1 Nitrogen transformation, transfer and
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Fig. 2 Increased rate variation of N, in duckweed pond
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Fig. 3 Increased rate variation of N, in duckweed pond

M 38 0] LU H, 7R TF 8 oA A R A A
J N R I A8 A A B, B ZE /T 0.1
mg*(Led) ™', IRANE N (K38 % 2 5 S HUKA P N
A 4E R AE R 7F 0. 3 mge(Led)™ "2 [a). X &
FAEVFPEYE R AT R A B T, A A B A AR
B, P 3 5 T 24 4 i A R A B 1 4 1A 3
e, DR T 4 A A 3 S R S i A e A i
2.3 N, IEHTE

R I P AT WL BRI T 2K A A i A



1966 H 53 Bl o 27 4%
WAL R VR I T VF s LRI AT N, Al

A B AT WUBRE 72 R e 2 It et . AL 4wy LA
&, FETEEYE A HUBURL TR R 2 AR AE XS N o
122 6 DTk 2640 31 Ky 25. 9% Fl 74. 1% ; T #EAFE T
I BB N o [ 2L BRTTRRZ = 66. 7% . [AI 1) £E 77 35
FEA N e 2B 40 A2 B2 N (O AL LA N e PET/
T FH RS20, 1T N oo 110 50 B8R 102 FH At 7 — 52 P2
LS4 RS N o (AR AL A
BRAb, AP 4 38 0] LUFE HH, 5 38 3 4 A e L g sk
N o (1 2B, {0 N PR MR T 22 R . 1~ 4 F]
u/x 8~ 12 H, H1 T /KA X B, ATHL 153 fift ik
AR, M N M8 X BR#E KA 0.06
mge (Led) ™ s i i 300, Bt oA A B e LS
PR 38, AT B B R R IR, N o (1) 25 BRI R
JRFHNTFE 5 0. 52 mge (Led) ™ ' 7645

0.3 S
e

0.2 - A N
T .
S 01 fr ~e .
; ] HHH_‘“"—L——H_I
& Seegtzel e S
E 0l f~o_
# T
g 02 \
= 3+ VP .
5 0 A L SR
. 04 \ ] = Nodib
Z 05 e N G LR

—— Ny b (LB 42
0.6 L I [

0 1 2 3 4 5 6 7 8
M/ 11

9 10 11 12

B4 FHEMD N TEURESH

Fig.4 Increased rate variation of N, in duckweed pond
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Fig. 5 Increased rate variation of N, in duckweed pond
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Fig. 7 Increased rate variation of N, in duckweed pond
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