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3 , 44%2.9% 3.3% 3.0% 31.4%
1 L TN
TN NH,-N NH; -N , (1)
TN NH-N , 3
NH4+_N [17 ,24 ,25] NH4+‘N
TN NH-N ;(2)
- NH; -N - ;
TN NHy-N (3) ,
TN NH/-N NH; -N
, TN 3.5% ( 45. 0 %) , NH, -N
4.9% 0.7% 55% 1.2% 20% 4.1% -
26.2 %;NH; -N 3.0% 3.3% 1.0%
1 TN NH - N
Table1 TN and NH, -N remova ratesd different wastewater purifying sysems
SW W PW B
Ouiflow Renovd Ouiflow Renova Ouiflow Renova Outflow Renova
Hements Harts
concentration rate concentration rate ooncentration rae concentration rae
(mgL " (%) (mgL % (%) (mgL "% (%) (mgL " (%)
Oenanthe
TN ) . 1.82+0.47 95.3+x1.4 3.45+1.15 92.2+4.2 1.54+0.57 96.6+1.3 15.7+4.3 50.9+8.7
javanica
Ldium
1.77£0.86 96.6+2.0 1.80+1.03 9.6+1.8 1.29+0.39 97.4%x1.0 13.8+4.6 54.2+21.9
mutliflorumand
Vetiveria
00+0.68 95.2+0.9 2.79+0.74 92.2+2.9 1.58+0.60 9.9+1.4 19.2+2.9 32.1+5.3
zizanioldes
No plant 2.94+0.35 91.7+1.4 3.15+0.82 91.5+3.3 219+0.56 95.4+1.3 20.2+3.3 28.0+7.1
. Oenanthe
NH;-N ) ) 0.65+£0.33 98.2+0.7 1.86+0.52 94.4+0.7 0.42+0.14 99.0+0.4 11.8+5.1 50.5+14.5
javanica
Ldium
0.88+0.65 98.3+1.6 0.9+0.73 97.8+x1.6 0.40£0.21 99.3+0.4 6.93+£3. A4 76.4+15.7
mutlifl orumand
Vetiveria
o 0.90+0.89 98.0%x1.1 1.46+£0.37 95.3+0.7 0.50+0.24 98.9+0.6 12.8+4.7 48.0+15.4
Zizanio des
No plant 1.54£0.58 95.0+1.3 2.11+0.59 93.4%x1.4 1.48+£0.52 96.0+2.3 13.2+£4.8 45.0+15.9
+ , Note: Means+ gd ,the same as bdow
2.1.2 NOs;-N 2( ( 3 NO;s -N ,
1) 3 NO; -N NO; -N
) NOs -N [26] NO; -N
, NG; -N NOs -N ,
TN NH;-N , NOs -N NO; -N
) 4 NH4+'
NO; -N NO; -N N NH-N
: NG -N , NOs -N
NOs -N , 0.77

NOs -N
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2 NOs; -N
Table2 NO; -N renovd raesd dfferent wastewater purifying sysems ( %)

SV 2N PW B
Harts Outflow Renova Outflow Remova Outflow Renova Outflow Renova
ooncentration rae concentration rae concentration rate concentration Rate
(mgL ™Y (%) (mgL ™Y (%) (mgL" " (%) (mgL" " (%)
Oenanthe
0.71+0.63 65.3+34.4 1.40+1.24 743+11.8 0.66+0.64 71.2+30.0 3.52+1.23 -69.5+71.2
javanica
Ldium
0.61+0.47 76.2+24.6 0.40+0.32 85.5+14.0 0.61+0.57 80.2+1.8 7.62+4.03 - 328+317
mutliflorumand
Vetiveria
0.84+0.67 60.1+40.4 0.98+0.78 69.2+22.0 0.77+0.76 66.6+34.4 5.06+1.99 - 189+£110
Zizanioi des
No plant 0.97+0.58 57.7+32.6 0.67+0.41 70.7+22.2 0.55+0.44 76.5%+18.9 5.81+3.31 - 236 +192
3 NOs3 - N NOs3; - N

Table 3 Corrdaion codficient of NO; -N reovd rates o dfferent sysems and NO; -N concertrations in irflow wadewater

Farts Sarple number SW 2W PW B
Oenartthe javanica 8 0.78" 0.43 0.81" 0.54
Ldium mutliflorum 8 079" 077" 0.79" 0.91"
Vetiveria zizanioides 8 0.80° 0.30 0.79° 0.63
No plarnt 8 0.49 0.80" 0.63 0.62
*p<0.05, **p<0.01
4 P

Table4 TPremovd raesd dfferent wasewaer purifying sygems ( %)

SW 2W PW B
Harts Outflow Renova Outflow Removd Outflow Renova Outflow Renova
ooncertration rate ooncertration rate ooncentration rate ooncentration Rate
(mgL ™Y (%) (mgL ™Y (%) (mgL ™Y (%) (mgL ™Y (%)

Oenanthe javanica 0.08£0.04 96315 0.05+0.04 97.8+1.6 0.07+x0.03 97.3+x1.4 0.38%x0.21 77.1+11.4
Ldium mutliflooum 0.06+0.04 97.7+1.5 0.05+0.03 98.5%0.9 0.05%0.02 97.9+1.1 0.73+0.63 56.0+34.9

Vetiveria Zizanioides 0.08+0.04 96.4+1.9 0.06+0.03 97.5+1.3 0.06+0.03 97.9+1.1 1.08+0.29 38.4+12.2

No plant 0.13£0.05 93.0+29 010011 95.8+3.4 0.05+0.03 98.1+10 124%0.37 22.9+12.6
2.2 , TP
4( 1) 3
P , ( P :
) TP 93.0% , TP 15.5% 54.2%
, P
) , P
[27]
[27 29] '

TP
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2.4 3
, N 57.4% 54.5% 38.3%
28.9%, 4 N 59. 4 %
, - 56.2% 39.3% 50.1%:
[16.18,32] 52.8% 90.6 %,
(16,331 P 88.9% :
[19 ,20] , N 9.7% 19.9%,
, N 10.2% 37.6% ,
N
1 3
TP 16.1% 35.0%,
( 5, 6) A
TP 96.3 %, :
: 4

53 11.7gm 2,
0.4 49 3.9 10.8 ;

5 TN
Table 5 Qontribution of plant assmilation to TN renovd in dfferent watewater purifying sysems

N / /
Wadewater ™ Rermoval ™ Ratio of asimilation Retio of assmilétion to

purifying Rants pu am)urnts amountso TN asimilation to input renova

sygems o Migm (gm? (gm'?) (%) (%)

Ldium mutliflorum 19.4 18.7 11.1 57.4 59.4

SW Oenanthe javanica 19.4 18.5 1.88 9.73 10.2
Vetiveria zizanioides 19.4 18.4 1.57 8.11 8.53

Ldium mutliflorum 19.4 18.8 10.6 54.5 56.2

2W Oenanthe javanica 19.4 17.9 3.10 16.0 17.4
Vetiveria zizanioides 19.4 17.9 0. 86 4.46 4.81

Ldium mutliflorum 13.7 13.4 5.26 38.3 39.3

PW Oenanthe javanica 13.7 13.3 2.51 18.3 18.9
Vetiveria zizanioides 13.7 13.3 0.94 6.82 7.06

Ldium mutliflorum 40.5 23.4 11.7 28.9 50.1

B Oenanthe javanica 40.5 21.5 8.08 19.9 37.6

Vetiveria zizanioides 40.5 13.8 2.4 6.02 17.7
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6 TP
Table 6 QGortribution of plant asimilation to TP renovd in dfferent wadenaer purifying sygems
™ TP / /
Wasteweter Input amounts Rermoval ™ Ratio of Ratio of
purifying Rants o TP amountsof TP asimilation assmilaion to input  assmilation to renova
ydems (gm? (gm? (gm™? (%) (%)
Ldium mutliflorum 1.17 1.14 1.06 90.6 93.0
SW Oenanthe javanica 1.17 1.12 0.18 15.4 16.1
Vetiveria zizanioides 1.17 1.08 0.14 12.0 13.0
Laium mutliflorum 1.17 1.08 1.03 88.0 95. 4
2V Oenanthe javanica 1.17 1.15 0.37 316 32.2
Vetiveria zizanioides 1.17 1.14 0.07 5.98 6.14
Ldium mutliflorum 0.83 0.81 0.72 86.8 88.9
PW Oenanthe javanica 0.83 0.80 0.28 33.7 35.0
Vetiveria zizanioides 0.83 0.81 0.11 13.3 13.6
Ldium mutliflorum 2.48 1.40 1.31 52.8 93.6
B Oenanthe javanica 2.48 1.90 1.83 73.8 9.3
Vetiveria zizanioides 2.48 0.95 0.79 319 83.2
) 5.06 mgL ™ *( ) 58mgL '( ),
NOs -N 10mgL "
’ ’ y NO&: =
N [36]
50 %, 60% 869%™
TN NH/-N TP [19]
1 ,3
RIN 84 %3
[35]
3 b
,Reddy!®"! 7% 87%
NOs -N
[36]
! ' TP
NO; -N .3 , 93.0 %
NGs -N ) 98.5 %, 3
; NOs -N
, NG;s -N .3

3.52mgL ¢ )

7.62mg L (
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COMPARATIVE STUDY ON EFFICIENCY OF SIMW ATED CONSTRUCTED
WETL ANDS REMOVING NITROGEN AND PHOSPHORUS FROM DOMESTIC SEWAGE

Zhang Zhiyong Feng Mingel  Yang Lirnzhang’  Wang Jianguo

(Irgtitute d Sail Sdence, Chinese Academy o Sdences, Narjing 210008, China)

Abgract In greenhouse, three different smulated congructed wetland systems were built up with dag, zeolite and paddy
il , regectively , as subdrate , and with Oenanthejavanica , Lolium mutliflorum and Vetiveria zizanioides , repectively , as veg
eaion. Hficiencies o the three wetland sygems renoving nitrogen and phosphorus from domedtic sewage were sudied as cont
pared with that of the floatingbed plant sysem (o subdrate) . Results showed that when nitrogen and phogphorus load was low
and the hydraulic retertion time was 6 days, the condructed wetlands of dag, zeolite and paddy il displayed high dficiency in
removing total nitrogen (TN) , amronia nitrogen (NH, -N) and totd phogphorus (TP) , with an average renova rate of over
91. 0 % for dl the three, but low ficiency in removing nitrate nitrogen (NO; -N) with a rate ranging from 58. 0 % to 85. 5 %.
When nitrogen and phosphorus load was high , the floati ng-bed plant sysem was much lower than the three smulated onesin re-
noving dficiency. Intermsdf remova anount , the paddy il sysem was lower than the dag and zeolite ones  In the floati ng-
bed plant sysems, negative increase in NO;3 -N rerova anounts led to decrease in TN rerrova anounts, but its NH, -N renoval
anounts was sgnificantly higher than those in the three smulated wetland sysems The removd anounts of TP in the Oenanthe
javanica and Vetiveria zizanioi des floating bed sygems were a0 higher than those in dl the three smulated wetland sysems
Different plants were different in ability to asimilate nitrogen and phophorus.  The four wastewater purifying sysemswith Ldium
mutliflorum as vegetation regardessof subgrate , assmilation of TN and TP by the plant was the main mechanismfor TN and TP
renoval. TN and TP uptake by Oenanthe javanica and Vetiveria zizanioi des were much srdler than those by Ldium mutliflorum
in the three Imulated wetland sysems, suggeding that Oenanthe javanica and Vetiveria zizanioides asdmilation of TN and TP
contributed partly to TN and TP renova in the three sysems. However , the assmilation of P by Oenanthejavanica and Vetiveria
Zizanioides was the main mechanismfor TP rermovd in the floating bed plant sysems

Key words Gongructed wetland ; Hoating-bed plant sysem; Subdrate ;Domedic sewage ; Rermovd dficiency ; Hant uptake



