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A Comparative Study on Nitrogen Removal from Polluted Water by Floating Beds Planted with Phragmites
australis and Acorus calamus
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Abstract: Lab-scale experiments were carried out to compare the efficiency of nitrogen(N) removal by floating beds planted with common
reed ( Phragmites australis ) and calamus (A corus calamus ) in eutrophic water man—made from water of Khanka Lake. The rhizome charac—
teristics and the efficiency and rate of nitrogen removal by Phragmites australis and Acorus calamus were examined to study nitrogen removal
mechanisms and major influencing factors. Results demonstrated that floating beds planted with Phragmites australis (3 replicas) and A —
corus calamus (3 replicas) had water purifying ability. The average TN removal percentage was 91.5% and 84.2% for the reed beds and
89.9% and 82.8% for the calamus beds at 9.63 mg-L™" (feed A) and 4.58 mg-L™" (feed B) of TN concentrations in the feed water, respec—
tively. Plant uptake contributed to 36.4%~77.1% of TN removal. The mean TN removal rate by the reed beds at late growth stage was 4.20
mg-L"-d" and 1.77 mg-L'-d", while that of the calamus beds was 1.75 mg-L'-d™" and 1.04 mg-L™"-d, respectively, for feed A and feed
B. Significant correlations( R =0.826 and P<0.01) were found between TN removal rates and total length, surface area and volume of plant
roots. The plant roots is found to be the determinant factor of nitrogen removal efficiency in floating beds.
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Table 1 Initial water quality of simulated wastewater

75K TN/mg-L”' TP/mg-L"' NH;-N/mg-L" NO;-N/mg-L"  pH
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(GB 7479—1987) {ill5E ,NO;-N FI 4413 6 i 12
(HJ346—2007)i5E ,pH FHHEEEH M H:(GB 6920—1986 )
M . FEPAE 28 HaS0.~H,0, {H A5 , KR53t
HCEEFINE 41 5 ™, AR 2R 24 Expression
10000XL {4345, FHFH WinRHIZO 3454 , 15
AR FR SR R,
1.4 HHRAER S

HIRE 2 Excel 2bFR)E , A SPSS17.0 #4753
B, Sk 2 R RS REAS o A B RN B R 2 2548
BT, A 2 H Pearson 43#7 o

2 HBRENH

2.1 EMERKRARRRKE

157K A HE S I EH () e bk 451 h 66.2 em
M157.3 em, 23508 FI57K B H1f# 53.7 cm fl 41.1 cm
(P<0.05), TEMFIGKA, ENRAR R LERT 3 B
B, Z JE bR AR s P S MR S ARG
e — E AR R R R (] 1), BRI K 5
FUEHAR R T3 S R i B v IR, U B
RSB N SR BT R TR A . 75K
A FIB o S M b e AT E Y, S
KBRGFF B (3 2) o T B R A & 28 T,
FETS K A W 5 BT G A TR (4300 Sk 675
mg Fl 622 mg) 2= E AR (£ 3), 7ET57K B 1, 255
B R A IR AL F: ok 264 mg, BH (2 555 1 3 19 147 mg (P<
0.05) o MR BETE 7K A F = 25 R E S Ui I e
IR B(P<0.01), SHEYTEZER 3L
22 EMRRSH

FEIGK A FIB i, BB 1) SR 433 414
m 1 258 m, VT T 2R Y 22.6 m F1 12.3 m; MK HFH

1.0r
- - PEE(EKA)
0.8 - Eti(i5K A)
I O~ AEE(EK B)
0.6r -O- &5k B)

HEXHH
(=]
N

0.2
I I I
> Q A\ N\ 2 %) )

DT ART AR DT (DY Y oD

H 19
| REFAPAENEFERSEXIEKE
Figure 1 Relative growth rates of P. australis and A. calamus in

different wastewater
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Table 2 Biomass and nitrogen concentrations of P. australis and A. calamus before and after the experiment
e Kt \ H R ‘ HR R
i /g TH/g N & f/mg- g™ fif T /g T/ N {5 t/mg-g"

faye IR 7.58+1.48 2.44+0.41 18.3+2.0 11.17£0.99 2.85+£0.49 14.8+1.7
B 15.14+4.34 2.72+0.60 21.0£2.76 28.6+4.28 7.86+1.37 14.5+1.18
157K A JAE S 59.53+5.68 27.83+3.89 17.1+1.8 70.58+5.95 27.95+1.87 10.4+0.3
B 46.88+10.68 12.45+4.39 24.2+6.8 89.36+21.42 26.20+7.12 21.5+2.4
757K B JAE S 32.09+5.20 18.23+£2.78 11.3+0.6 50.76+5.26 19.61+3.03 9.14+0.59
B 18.90+3.75 5.56+0.68 17.6£2.5 44.96+10.88 13.60+1.53 15.3+£0.5
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Table 3 Net removal and plant uptake of nitrogen from wastewater
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Table 4 Root characteristics of single P. australis and A. calamus

at the end of the experiment
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Figure 2 Concentrations and removal efficiencies of total nitrogen in different wastewater at the end of seven periods
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Figure 3 Changes of total nitrogen concentrations in wastewater during three growth periods
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Figure 4 Changes of NH;—N and NO;-N concentrations of wastewater A in three growth periods
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