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模拟盐度变化对人工湿地脱氮除磷效果的影响①
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图 1  人工湿地模拟系统 

Fig. 1  Simulated constructed wetland system 
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表 1  试验用水及进水水质(mg/L) 

Table 1  Qualities of test water and influent water 

 COD TN TP NH4
+-N NO– 

3 -N pH DO 

 67.33 4.25 0.06 1.54 2.37 7.74 7.06 

 278.59 52.47 7.36 35.81 15.56 7.56 7.13 

 

1.3   

COD TN NO
– 

3 - 

N NH4
+
-N TP (GB 11914

1989) (GB/T 11894)

(GB 7480 1987)

(GB/T 7479) (GB/T 11893)
[8]
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表 2  不同盐度下芦苇的株高和基径 
Table 2  Plant height and basal diameter of reeds under different salinities  

(%) (m) (cm)  

0 1.17 ± 0.18 b 0.45 ± 0.03 b  

0.5 1.22 ± 0.15 a 0.48 ± 0.02 a  

1.0 1.08 ± 0.15 c 0.39 ± 0.03 c  

1.5 0.85 ± 0.15 d 0.34 ± 0.02 d  

2.0 0.72 ± 0.11 e 0.31 ± 0.02 e  

± Duncan (P<0.05)  

表 3  不同盐度下人工湿地对污染物的去除率及水环境情况(%) 
Table 3  Removal rates of pollutants and water environment in constructed wetlands under different salinities 

(%) COD TN NH4
+-N NO– 

3 -N TP 

0 72.13 ± 3.95 b 72.19 ± 2.50 a 76.90 ± 3.04 a 64.60 ± 3.59 a 61.24 ± 5.16 a 

0.5 84.86 ± 3.26 a 72.58 ± 2.41 a 76.60 ± 3.07 a 66.12 ± 3.52 a 61.56 ± 4.00 a 

1.0 63.11 ± 3.71 c 62.83 ± 5.03 b 71.31 ± 2.74 b 61.05 ± 2.83 b 56.22 ± 4.55 b 

1.5 51.18 ± 5.05 d 50.28 ± 4.19 c 65.62 ± 2.38 c 53.72 ± 3.44 c 54.33 ± 5.52 b 

2.0 47.46 ± 4.42 e 44.40 ± 5.20 d 58.89 ± 2.41 d 49.23 ± 5.11 d 49.49 ± 3.55 c 
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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, NH4
+-N, NO

– 

3 -N, and TP all 

decreased significantly (P<0.05) with the increase of salinity. Under 2.0% salinity, the removal of TN, NH4
+-N, NO

– 

3 -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. NH4
+-N is more easily inhibited by salt than NO

– 

3 -N. 

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

 


