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Study on the purification effects of aquatic plant

floating-beds for urban polluted water
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2. Anhui Institute of Architecture and Industry . Hefei 230022, China)

Abstract: Three kinds of ecological floating-beds were made of Hydrocotyle vulgaris, Nym-
phaea tetragona and Iris sibirica , respectively, to study their purification effects on removing
pollutants of urban polluted water. The experiment lasted for 35 days. The results indicated that
the three aquatic plants were adaptable to grow in the urban polluted water, and their biomass,
height and root increased significantly at the end of the experiment. The growth rates were
Nym phaea tetragona = Hydrocotyle vulgaris > Iris sibirica. Three plants had strong ability to
remove COD¢,, NH; -N, TN and TP, which were higher than that in the control treatments

(P<C0.05). The removal rates of TN by Hydrocotyle vulgaris, Nymphaea tetragona and Myr-
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iophyllum verticillatum were 90, 0% , 85.7% and 81. 2%, respectively. In addition, the remov-
al rates of TP by Hydrocotyle vulgaris, Nymphaea tetragona and Myriophyllum verticillatum
were 68. 6%, 57.0% and 62. 8% , respectively. Based on their significant effects on nitrogen and
phosphorus removal, the three plants are recommended as species of aquatic plants in ecological
restoration engineering of urban polluted water.
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Tab. 1 Quality of experimental water

COD¢,;/(mg « L™'")  NHy-N/(mg-L™ ") TN/(mg+ L") TP/(mg+ L™ ") pH

56.74+4.83 10.36 £ 1. 08 12.84+2.06 0.83+10.27 8.31+0.4

R A HLBEH KA (K 70 em X 58 50 em X 15 60 em) K BG 37 RAE ) 75 5, JL3eit 4
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Tab.2 Changes of height, root and biomass of three floating-bed plants

BB /om F-Hyf K /om TR SRR G /g

T i BT 6 2 7
15d 10 5 15 756

35d 14 7 22

il 3 225ehi] 8 4 3
15 d 14 10 7 824

35d 17 19 15

PR SR R 10 3 5
15 d 18 5 12 738

35d 32 8 19
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P P2 AT G 2 AR A B S RN PR R S R R R R g TN (B2 th 9 1R
B 15. 42 mg/L 43 IR 1. 54,2, 21,2, 92 mg/L, £BE 52 90. 0% .85. 7% .81. 2%.
3FHYNIFE IR RGN TN KBRRITE 80 LA L.t MIFIKRAZE LR R B EM THY A5
(P<C0.05) AN 54. 9% , UL BHAE W) AAAE 548 5 T R GExT TN [ L BRACR.
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Fig. 1 Removal effects on CODg, by floating-bed system of three plants
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NH; -N By 5 B4 52 92, 83% .89, 97% .91, 18 % Fl 65. 86 %. 3 F ki ¢y % NH, -N 22 %
G XF B A 2 AR 5 26, 97 %0 .24, 11 % A1 25, 32 %, 3% 5 F #2500 b 8 46 K T il B 5T
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(D) Z#H R DI K S5KE pH XR%HY) .24 pH 4 8. 0~9.5 I, &4k B3, 24 pH
7.5~8.0 B B KT L ZWEAS T g i AR A R Gy pH AL L 3, ATH
PR IR R GE pH HEAZA 8. 1~8. 8, G Lk & Fah w IR IR RS pH WEHAZ N7, 2~
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Fig. 3 Removal effects on NH, -N by floating-bed system of three plants
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Tab.3 Changes of DO, pH and temperature in the experimental floating-bed systems

ihE /d - DO WeEE/(mg« L) pH W/ C
0~7 2.09%0.38 8.4%+0.2 16.6+t1.3
8~14 2.16 0. 31 8.3+£0.6 18.7+1.1
X HR 15~21 2.12%0. 36 8.6+0.3 19.7+£1.5
22~28 2.07+0.37 8.5+0.5 20.5+1.8
29~35 2.03%0.42 8.8+0.3 22.4%+1.2
0~7 2.21+0.52 7.6%0.4 15.8+1.7
8~14 2.27%0.26 7.8%10.3 17.8+x1.4
FgE 15~21 2.2440.33 8.0+0.5 19.441.7
22~28 2.37%+0.25 7.2%+0.3 20.3+1.2
29~35 2.33%+0.42 7.5+0.2 21.6%+1.3
0~7 2.16 0. 37 7.4+0.3 16.2+x1.6
8~14 2.24+0.41 7.3+£0.5 18.3+1.2
i 3% 15~21 2.18%+0.62 7.2+0.3 19.7+£1.2
22~28 2.32%+0.18 7.1£0.2 20.7+1.5
29~35 2.28%0.57 7.3+£0.1 22.1+1.9
0~7 2.12%0. 64 8.2+0.4 16.4+1.3
8~14 2.14%+0.57 8.4%+0.3 18.5+1.5
FOAEER  15~21 2.090.35 8.3+0.6 19.241. 4
22~28 1.56 0. 41 7.8%10.4 19.8+1.7
29~35 1.35+%0.75 7.6+0.5 20.4%+1.6
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N 7.0~8.5, [FBFAS A N DO Mk BE —eR5 & T 2 my/ Lo i BE X Ak 52 A B R
MR BEARF 15 C2 Ak RN K 32 20 B0 A . i 26 3 RTN . A 4 VR R R G0 R S VR K R
BRI A 18] AR B 2 5k 15.8~21.6 CHI 16.2~22.1 C,pH 43Jll2h 7.2~8.0
M 7.1~7.4,DO WA B 2.21~2.33 m/L fl 2. 16~2.28 m/L, & ELRS AL B 1948 K
BUAH Ak S 23X AN TR IR R G 1 NHY -N e BR iy 222 5 5 1900 R 35 R 07 R R 46 - 1050 )
) A YL BE A B R 16, 4~20. 4 C L 7EiR 5 0~21 d, DO ¥ EE R 2. 09~2. 14 m/L, Jfij 22~
35 d, DO HEEFEAL R 1.35~1. 65 m/L, A IR E AL AE /T 21 d N NHY -N FEAG A L /2 R
A EZICR M 22~35 d B A5 4k SRR 52 B0 5 16 BEOTE IR R S8, (i Tl 56 1\ pH A8
fRAE L Ry 8. 3~8. 8, K FHH A 41 B A7 76 1 e £ pH A4 Bkt BRI IR 2R 46 3 2 i b I Rv;
2B NHY -N A BR.
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Fig.4 Removal effects on NO;-N by floating-bed system of three plants
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JBR UL AR TR KR NHY -N #5465 NO, F1 NO, 5 38 1 P A 90 65 1l B2 AR A J5 o 43
TR R Ge b B DR B il Ak B g 7 6 IR AR s 4L 55 1 N R AL IR R BT, 2 DO Mk <<
0.50 mg/L i} A& A KA AL IR 5 24 DO ¥R EE=2. 0 mg/L i, A& A= il 4k L. A 56
T TF IR 2 58 B T A 006 6 1 T DA B P W A FRE O B3k BAR R L S RO 10 i R
J B B SR BRSSO K AR R DO HeBE A . [ i Tk 06 28 2 A vk . ML U R R 4 R
R 3R G 7K AR 52 40T 0 P4 i A o 5 R BEE X 07 R R e 19 DO ¥ B8 Iy 2 i T A B 1or 1 e A1
TR A B B TR AR DO MR RN 38— PRA— I 5058 8 1 PR S5 S5 BT o DA TG A5 3R &6 o
it Al 521 78 43 » T AS R DR 48 28 2 il A 40 T 17 A 1 0 283 4 o 1 S i A T i 2 Ak R
% PR S EX 2 AIVRIR AR B8 NO-N WA A 21 d 7847 K BEBUR. 5 21 d LIS i
FARR P 2 KR A A O b s A 2 R 58 S5 1 NOS-N ik B ) B i 2 B AIC
B T DR ] B AR T A A R S VR PR AR 0% A AR AR A 7 i A R M T A T B R
PRV IR R 48 NO;-N ¥ B2 AR b A R Y 32 B2 5 R 3% &R G il Ak B e AS B 2, i NOS-N i LR
AR LR FR 2 B2l i 4 R S BR Y.

2.4 BTRIK RGO 2 bR aiOR

Hi &5 AT, 3 R PR IR RGeS KR TP 34 W1 0 25 BR300 25 RO, 7 4 e
I S22 R P A7 ) 28 R TP v B A% R 0. 27,0, 37 i1 0. 32 mg/ L, 2Bk 68. 6% ,57. 0% il
62. 8% . T W HR VR IR R 48 K bR R I im AR F AW R G0 U0 19. 8% 5HY) 7 IK R G AE1E B
ZE 5 (P<0. 05). — Bk Uk V7 PR ZR G0 %0 8 119 2 o 38 728 A0 458 AT 400 VR AL 42 ik C 8 3o 08 VR o1
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Fig.5 Removal effect on TP by floating-bed system of three plants
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