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Fig. 1 Simulated constructed wetland system
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VEHL, Y5 K EAFRER LI A E AL HEZ, K
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TR DAY B i 50 B 14 ) e B i e 15 K i R
JE: FE1~6d, 15 NEER P AR IR A6
5K, 7 ~12d, %0.0% 2, HAth 4 MRILH
AR 0.5% HYAEIETGK; LABL2SHE, BHEI%E 25 K,
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Table 1 Qualities of test water and influent water

I8 K coD TN TP NH;-N NO;-N pH DO
FE L K 67.33 4.25 0.06 1.54 2.37 7.74 7.06
Rk 278.59 52.47 7.36 35.81 15.56 7.56 7.13

1.3 EHRMNESSEITS

RIS DK NP H  COD. TN, NO;-
N. NHi-N. TP, 433 R HE KR %GB 11914—
1989) ., iffinMRHH A A4 B VA (GBIT 11894) | %54k
SrIENEEE R (GB 7480—1987) . AN ECIAFI 6L
(GBIT 7479)FEHBE T4 G (GBIT 11893) k1T
el

fifi 1 Microsoft Excel 2010 F1 SPSS 20.0 X i 4 i/
TG o Hr A, AN [RIE K R BE R 1 P =5 A K 48
BRECHE FK AR 3 B 6T LSD Bk B E A 0 (P
< 0.05)# Duncan £ 4 (a = 0.05).

2 HEREHMH
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KFBA /NS, ARBEL, bR BAR7E 1.00 m
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L AR R R R BT 2 5 bk s 3
RYIAEAE B 125 5 (P<0.05),, BB ERBERITHE, 7
5 BBk R BEAR Y R B e T i PR AR A Y ik
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T 0.48 cm, #H%5 0.0% T HE T 6.4%; 7F 1.0%.
1.5%. 2.0% ERJET A AR AL 0.0% £R 2K
TABIREK T 12.8%., 27.4%. 38.5%.
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JURR BT 35 e Wy A B 1 R BR . M KERE R
0.0%, A TiEHix COD. TN, NH;-N. NO;-N. TP
1) F B4 Bk 72.13% ., 72.19% ., 76.90% ., 64.60% .
61.24%, Rl R EE TS, N TRRHbX ARG e
FBRAE 152 2 B0 AR B A BT AN

ZEWESERER, NEERET A T8t
COD ) LB F 2 (B #4474 .35 1 22 57 (P<0.05) , i fAk
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0.5% i, N TiEH% COD Rk % 84.86%,
A 0.0% EHJER T E T 17.6%; it KERE N
1.0%. 1.5%. 2.0% K}, COD %4510 63.11% .
51.18% . 47.46%, % 0.0% £k i3 B B T
12.5%. 29.0%. 34.2%.,
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Table 2 Plant height and basal diameter of reeds under different salinities

L8 (%) RESA () P EE SR (cm) A RKAF B
0 1.17 +0.18 b 0.45 +0.03 b KR, A/REKH
05 1.22 +0.15a 0.48 +0.02 a KR, A/REKH
1.0 1.08 +0.15 ¢ 0.39 +0.03 ¢ KR, A/REKH
15 0.85+0.15d 0.34 +0.02 d FEARIE BN, Hk
2.0 0.72+0.11¢ 0.31+0.02 ¢ FEARIE BN, Hk

W RPEUE R E £ AR WSS/ NS PR R IR Duncan 2 8 RS LA A B 25 57 (P<0.05), I,
%3 AREETALEBHIT S EIEIERRERKIFEF R (%)

Table 3 Removal rates of pollutants and water environment in constructed wetlands under different salinities

I (%) cob ™ NH-N NO;-N P
0 7213 +395b 7219 +250a 76.90 +3.04 a 64.60 +359 a 61.24 +5.16 a
0.5 84.86 +3.26 a 7258 +2.41a 76.60 +3.07a 66.12+352a 61.56 +4.00 a
1.0 63.11 +3.71 ¢ 62.83 +5.03 b 7131+274b 61.05+2.83b 56.22 +4.55b
15 51.18 +5.05d 50.28 +4.19 ¢ 65.62 +2.38 ¢ 53.72 +3.44 ¢ 5433 +552b
2.0 47.46 £4.42 ¢ 44.40 +520d 58.89 +2.41 d 49.23+5.11d 49.49 +355¢
BRILF-B0A 52 BRI B, BRRAR Z AN R 35 3 Wi

Z5(P>0.05), H:A TN, NO,;-N AyZ:BRF A% 0.0%
A I, U RO BT DR S AT
MRHLT TN NOs-N [ EBRR, (BT & e AR ;
WENEE A E F) 1.0% B, TN, NHi-N. NO;-N Z£[R
RG] B IEAL, 43510 62.83%. 71.31%. 61.05%,
AHEE 0.0% HEKERFEET 2 5IFEIR T 13.0%. 7.3%.
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58.89% Fi 49.23%, AH4% 0.0% E/KELE T 43 Bl A%
T 38.5%. 23.4%. 23.8%.
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B 52 1) JEL IR AT BB fh T KR R T 7E 1.0% 4
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R RN S TR A, 7E 2.0% JEKIRET, Bk
TR ATP KA, HBERRER TR RIS Tk,

4 #Zit

L)EREEXT A TR A 5 AR K A R B I
EEE” | AR BRES, FEKEREE R 0.5%
I, PR R 1.22 m A KSR 0.48 cm,

2)AN[F]E/K AR MR BT A5 N T b X COD i 2%
I3 R I AEAE S S 1 25 55 (P<0.05), Mk 2 B0y bt £6 i
BT e TR G B, FEIEKERE R 0.5% B, AT

ML ZR 48 COD EFRFAF|IHR A,

3) A TIZHXT TN, NH;-N. NO;-N. TP By %
HIE 0.5% MyEKERE T 4300k 72.58% . 76.60%.
66.12% ., 61.56%, 5 0.0% £hJF I AFEAE i35 22
5(P>0.05); Mt /AKEREE ML 1.0%, b4 X kY 2
FRACRIA B B sIfER s 78 2.0% #HJET, TN,
NHz-N. NO,-N. TP %55 FFF5] T 44.40%.
58.89%., 49.23%. 49.49%, HFH4& 0.0% EhJEmf 47
AR T 38.5%. 23.4%. 23.8%. 19.2%.
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Effects of Simulated Salinity Change on Nitrogen and
Phosphorus Removal in Constructed Wetland

ZHAO Linli*? JIANG Xiaosan*", SHAO Xuexin?, WU Ming?, LU Linying? TAO Jixing>

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Research
Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang, Zhejiang 311400, China; 3 Center for Forest Resource
Monitoring of Zhejiang Province, Hangzhou 310020, China; 4 Taizhou Academy, Nanjing Agricultural University, Taizhou,
Jiangsu 210095, China)

Abstract: In order to explore the feasibility of treating saline wastewater in constructed wetlands, a lab-scale constructed
wetland was built to compare the removal effects of several typical pollutants under different salinities (0, 0.5%, 1.0%, 1.5%,
2.0%). The results showed that: 1) The effects of salinity on the growth of Phragmites communis in constructed wetlands showed
the characteristics of “low salt promoting” and “high salt inhibiting”. Under 0.5% influent salinity, the reed had the highest plant
height (1.22 m) and the maximum basal diameter (0.48 cm); 2) The removal rate of COD in constructed wetlands was generally
increased first and then decreased with the increase of salinity. When the salinity was 0.5%, COD removal rate reached a
maximum (84.86%). 3) Under 0.5% influent salinity, the removal of nitrogen and phosphorus from the constructed wetland were
almost not inhibited by salt; when the influent salinity was higher than 1.0%, the removal of TN, NH3-N, NO;-N, and TP all
decreased significantly (P<0.05) with the increase of salinity. Under 2.0% salinity, the removal of TN, NH;-N, NO;-N, and TP
dropped to 44.40%, 58.89%, 49.23% and 49.49% respectively, compared with 0.0% salinity, decreased by 38.5%, 23.4%, 23.8%
and 19.2%, respectively. 4) Under the same influent salinity, different pollutants were inhibited by different salt levels. Nitrogen is
more easily inhibited by salt than phosphorus. NH;-N is more easily inhibited by salt than NO5-N.

Key words: Constructed wetland; Salinity; COD; Nitrogen; Phosphorus
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