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Purification effect of Cyperus alternifolius L. on low—polluted water

ZHANG Yunxiao'?, XU Jiamin’, LU Shaoyong™, LI Fengmin', ZHANG Yaru’, WANG Yongqiang™, LIU Xiaohui**

(1.Institute of Coastal Environmental Pollution Control, College of Environmental Science and Engineering, Ocean University of China,
Qingdao 266100, China;2. National Engineering Laboratory for Lake Pollution Control and Ecological Restoration, State Environmental
Protection Scientific Observation and Research Station for Lake Dongtinghu, Key Laboratory of Environmental Protection Agency for Lake
Pollution Control, Institute of Lake Ecological Environment, Chinese Research Academy of Environmental Sciences, Beijing 100012,
China; 3.School of Environment, Harbin Institute of Technology, Harbin 150090, China; 4.School of Environment, Tsinghua University,
Beijing 100084, China)

Abstract: This study aimed to explore the removal effect of wetland aquatic plants on nitrogen and phosphorus in low—polluted water, effect
of temperature, and changes of dissolved organic matter. The first—order reaction rate constants for TN and TP were 0.449 3 and 0.502 8,
respectively at room temperature (24~30 °C), and the removal rates of TN and TP were as high as 82.87% and 72.40%, respectively after
70 h. Low temperatures (4~8 °C) significantly inhibited the removal of nitrogen and phosphorus and significantly reduced the root vigor of
plants. The dissolved organic matter, including UV humic acids and tryptophan, increased with time, and correlation analysis showed that
both were beneficial for the removal of nitrogen and phosphorus from water. The results showed that Cyperus alternifolius .. had a good
purification effect on nitrogen and phosphorus in low—polluted water, and its purification efficiency was affected by temperature.

Keywords : low—polluted water; Cyperus alternifolius L.; temperature; degradation kinetics; diurnal variation
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Table 1 Concentration of pollutants in the inlet water
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Figure 1 The experiment design
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Table 2 First order reaction rate constant K(d™)

I 1 Tl
Indicators L groups N groups
TN 0.158 1B 0.449 3A
TP 0.051 1B 0.502 8A
NH;-N 0.294 4B 0.730 0A
NO;-N 0.024 3B 0.620 4A

T« [FA TS R RS R R AL B W] 22 57 25 (P<0.01) ¢
Note: Different uppercase letters in a line indicate significant
difference at P<0.01 level.
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Figure 2 Variations of TN removal rates
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Figure 4 Variations of root activity of Cyperus alternifolius L.
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Figure 5 Variations of NH;—N removal rates
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Figure 6 Variations of NO3—N removal rates
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Figure 10 Fluorescence components based on parallel factor analysis
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R4 BRIOLIETEE KX R R
Table 4 Range of common fluorescence peaks and

corresponding substances

B I% Sl 3y 12 NPT
peak wavelength/nm  wavelength/nm Substances

A 260 380~460 ETIES L e
B 275 210 H W R
C 320~360 420~480 A LA R
D 390 509 gy - R R
E 455 521 Dl e R
M 290~310 370~420 TP R R
N 280 370 TR AR
T1 275 340 U 28 R
T2 225~237 340~381 SR B AR

DOM =54 5 A Al R P2 e s R R3S

1 & KA 42 o0 265 BE A 2 e (& 11) \f
UL, BB TR 4FERS N 20 4l 4 C3 5 gt kg i ; L4 rh
oy C2 i et K, HB I N L4 1 4 20 95 6
KT CKN .CKLA, EEEF MY IERSE R
b DOM BN, WSR2 W A ) 4 B A 215 7K sl
FRU R ARG 0 55 50 W38 233 AR 2 40 W o 1
B AYSTIIE [NiEZS: A

N4 253 C3 5 R, H 70 h B 5 3E7KAH L
5 C3 MG, 414y C3HR /R 2R (2 FR ) o , 1] (8 24 iR
AIFR R AE Y R A T 8, B AR AN TS K 5 B T )
FUK AR B 4 5 A A 0 LAL 44y C3 1 Eu Y
ANTF N G AR T A AR T S sz . 4l
43 C3 & 5 5 TN 25 55 K A48 Pearson AH 26 P 43 B 45 S
(F5)FRM —F BB H EME. R RPN AR
O3 IR R SRS A 1) B A HILA IR, A S AR A H

& (=) [e]
(=] (=) S
T T T T T T T

B 57t Percentage/%

[\*]
(=]
T T

(=)

0 2 4 8 1624 3044 48 5270
N

4 1644 5270
CKN

t/h

5 WHAHE TN TP EBRER Pearson X RE (1)
Table 5 Pearson correlation coefficient between fluorescence

component and TN, TP removal rates(r)

HIy TN Bk TP XBR%
Component Removal rate of TN Removal rate of TP
Cl 0.573 0.475
c2 -0.380 -0.554
C3 0.794%* 0.630
C4 0.701°%* 0.714%*

AR PR IR AR 2R A I A 2R (0 S BRI T AR AR
PG sl AT TN B LBk BERHRIERS N 2P d 4y
C1RJEFE ST 5 LB Wi K . 383 Pearson AH5& 44T
(FS5)FHL A5 C4 5 5 TN TP L por ¥ 5L i 25 1F
FHSG , FRUALH 53 C4 28 SIS A R I3 o A1) F TN . TP
(2B

25 bR IR KR AR S BRAKTS YK b A
FGrh DOM F BT HE IS AR IR FI 2 0 2 g, HL 0 o
i Acb P ST [) S TG o, 2R R R 32 Bk B K AR
VIR AR ) 0 o, B 5 TN TP LR i
FIEMSE, M ik AR R, 5 TN &
BRoR A IR ARG W T RGP R E RIS
TR & e R FARHR S5 T A K /B 25 B

3 iFig

AR5 25 TR 2% B XU B T ek M p R
A WU AL RRE L HL A R A2 I R B S R i
o RSCEPRRYE— G N s 1 R Gt T AN
T TEA TR 205 X605 e ) R bR i s oR B K, 2
M FLXT TN L BR L #2089 KA A 80k 0.22, TP
0.32,NH;-N 5 0.33, € A4 8 76 /6558
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Figure 11 The percentage of four components of DOM
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Y% TN F1 TP i AL e 1 338 5 (K>0.3) , HLpf 58 &
P 7R TP A0 K{H S 36 &5 T TN, H AT KA Y
KR, M IRZET 1 1/3~1/2, AR5 B
TR X TN 22 B R 1 80% 5 T 1t Vs 5128 78 3 25 4|
FHK B R AR B2 e Ak & 8B 20K TN K BRE N
81.80% ; X H AR S IY K B 5 NHE VBB LK
A R BAE 30~35 CA& T X TN 19 £ B &5 5ok
48.8% .70.0% .30.0% ; B 4 G LONT X 2 FE R 5B N5
oM RS R 5E R AR IR RS R 10 7 (525 C)
TN (LB R BITE 75% M 60% L)L b FiRBFsE M
IKAERE P AT LAAT R R BR AR R TN AR A5 A 3
B e L KA R TN 1) 25 B %6 52 TR 1) 5 i i 3%
(P<0.05)

JRZE R AT DAGE 2o M R TR ] Ak 7K i AL
W, IR AL R B B i ATP . DNA 2 RNA 254 LI,
53 o KEPIHR DX R B0 0 189 A A7 0 35 40 o g o e 4
HET DB I I AT SR DA . R RV A
WAl LA 75 7K o i NHs =N F1 NOS=N, A — 26 /)\
ST AAN, R SRR AR, [R) B A A v] K
A PR AT ) A ik BARER , S B ZEARER A A 1k
AN AR RE B, DA O HE A TR AR G EA T, 2R F K
PRI H 1

AT R, T X XU B Ak K b U A5 )
R LARABE R EPR R B EMET N4, X e i T
TERAM ] T AR ZR IS T, DU 5 i AR R A P B A
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ZAALTR (AOB) T 14 FEAIC , il Ak 5 07 380 38 3103 %
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HH 5 R AT, 10 SCH S Al Ak 3 46k 20 CHF 1Y 1/3, =
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A AE 2B 15 Yo W B2 43 Db AN [ B0 28 1 15 A
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ROATRAF TP TN £BR.
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