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Purification Ability of Wetland Plants for Simulated Wastewater
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Abstract: In this study, six plants: Lythrum salicaria Ly , Oenanthe javanica Qe. , Scirpus validus Sc. , Iris pseudacorus Ir , Acorus
gramineus Ac. , Hydrocotyle vulgaris Hy. , were selected and fed by simulated wastewater containing ammonia nitrogen NHi-N as the
main component of nitrogen. The purification ability and bio—ecological character of tested plants were studied by a static water culture ex—
periment. It was found that all plants could live normally in wastewater and there was apparent purification of nitrogen in wastewater. Among
them, the highest nutrient concentration in biomass was found in Ac. , where removal rates of NH;—N and TP were 90.52% and 92.89% re—
spectively within 8—days retention time the highest removal efficiency among the treatments . Among the six testes plants, Oe. was found
to be relatively advantageous to remove N and P in shorter retention time, while Hy. provided relatively higher removal capacity for NHi—-N
94.90% and TP 93.35% in longer retention time 8 days . The plants of Ac., Oe. and Hy. were found as the satisfactory wetland
plants, which had better treatment performances.
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HI9145 . Table 1 Biomass and Relative growth rate RGR  of the tested plants
5cm biomass/g-m™
150 mL. CODGe plant apci VU RGRI
™. NHiN. " CoD,, Above  Underground Total biomass
749.5£143 787.5+174 1537.0£317 0.95 0.048
P B 349.9+68  540.5+63 890.4+131 0.65 0.028
NH:-N © 359.5£101 990.6+241 1350.1+343 0.36 0.022
1.3.2 349.0£182 55508233 904.0+415  0.63 0.013
2007 7 101 d 280.6+99 503375  783.9+149  0.56 0.011
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Table 2 Nutrient assimilation of wetland plants
fgm®-d fgemr* /mg-g N.P
Plant species Nutrient uptake Nutrient storage Nutrient concentration 1%
N P N N P N P
0.202 0.015 1 18.86+1.3 1.53+0.17 12.27+0.028 0.995+0.078 69.67 74.08
0.152 0.015 4 15.29+0.57 1.57+0.24 17.17£1.53 1.76+0.028 78.62 74.35
0.169 0.015 5 15.11£0.65 1.57+0.31 11.19+£0.41 1.16+0.032 66.67 78.88
0.159 0.017 0 15.85x1.7 1.66+0.13 17.53+0.63 1.84+0.088 68.70 73.55
0.167 0.016 7 16.82+2.3 1.69+0.37 21.46+0.23 2.16+0.014 81.21 77.24
0.133 0.012 1 13.54£1.82 1.22+0.28 17.09+0.049 1.54+0.014 89.00 81.86
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Table 3 The value of pH and DO at different retention time °
/d Retention time
Plant species 2 4 6 8
pH DO pH DO pH DO pH DO
6.0 0 427 484 423 41 327 535
4.1 504 40 571 445 356 34 473 CODg,
6.6 441 55 993 6.17 492 407 522 .
6.6 394 65 926 58 564 413 54 CODy,
65 142 56 828 595 45 395 7.03
53 3.65 40 3.67 415 435 345 5.1 2d ° CODq
Ka 77 635 88 1015 89 944 80 874 COD¢,
Kb 79 617 7.1 284 74 454 64 373 o
(DKa control system Kb 223 P
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o TP
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, 4.6.8d
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[20]
o o 8
N N N N N d TP 80% 90%
TP, N
TP
o 8d TP
CO, 93.35% > > >
> ° 2d
o
o p
o
4 COD Yo
Table 4 Removal efficiency of plants for COD at different retention time %
2d 4d 6d 8d
Plant species Remove rate SD Remove rate SD Remove rate SD Remove rate SD
62.98 5.1 64.37 2.3 45.52 8.6 49.59 2.5
75.75 03 41.49 15.8 44.55 10.7 81.64 46
71.87 7.9 28.72 19.8 71.20 3.1 83.08 2.7
77.11 43 51.81 14.3 73.93 4.7 78.40 7.6
90.71 7.2 71.81 2.3 78.32 4.1 87.47 0.6
54.44 18.9 63.3 2.3 75.49 1.7 84.88 3.04
Ka 2.53 1.8 62.34 3.1 76.65 1.9 66.30 4.9
Kb -7.89 1.8 60.85 2.5 76.65 1.7 81.88 2.8
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Table 5 Removal efficiency of plants for TP at different retention time %
2d 4d 6d 8d
Plant species Remove rate SD Remove rate SD Remove rate SD Remove rate SD
35.26 54 83.25 0.7 82.35 4.5 91.01 0.94
90.81 1.2 88.43 0.8 66.19 8.5 91.39 1.9
51.75 4.1 87.29 0.8 82.41 6.7 83.21 8.3
45.06 9.1 72.78 0.9 76.63 8.4 88.02 1.1
44.48 8.5 85.58 3.8 86.76 2.6 92.89 2.1
69.48 22 85.49 1.5 90.67 0.8 93.35 1.2
Ka 3.07 1.3 3245 5.5 23.24 2.9 18.54 3.7
Kb -1.35 2.3 10.82 2.1 14.86 1.0 17.98 2.7
6 NH:;-N Yo
Table 6 Removal efficiency of plants for NH;—N at different retention time %
24 4d 6d 8 d
Flant species Remove rate SD Remove rate SD Remove rate SD Remove rate SD
62.25 1.1 83.25 1.1 67.17 1.2 74.06 0.7
92.87 3.1 93.22 0.5 76.64 3.0 80.76 11.2
54.64 1.7 78.96 6.0 62.46 9.3 45.72 15.7
51.66 43 56.5 1.9 71.5 2.1 82.63 16.1
55.13 24 83.67 5.6 82.64 0.2 90.52 55
74.04 9.2 92.57 1.5 83.93 1.3 94.90 0.4
Ka -0.74 0.2 35.23 33 22.38 4.1 20.22 1.8
Kb -0.27 1.1 22.32 52 8.44 22 7.55 0.8
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