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Treatment Characteristics of Saline Domestic Wastewater by Constructed

Wetland
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Abstract: A series of experiments were conducted to evaluate the feasibility of using constructed wetland (CW) to remove pollutants
from saline domestic sewage. The experimental results indicated that the effects of salinity on the contaminant removal were insignificant
when the influent salinities of the CWs were less than or equal to 1. 5% . For the influent salinity of 0% , 0.5% , 1.0% and 1. 5% ,
the average removal rates of the CWs were found to be above 68.3% for COD and above 66. 1% for NH,” -N. When the influent salinity
was increased to 2. 0% , the individual numbers of microorganisms in the CW reduced obviously. It was similar to the change of the soil
enzyme activity in the CW. Then the removal efficiency of the CW also dropped significantly. The average removal rate of COD and
NH," -N dropped to 52.9% and 50.3% , respectively. The effects of HRT on the treatment performance of CW under the saline
condition of 1. 5% were also investigated in this study. And the results showed that nitrogen removal was more greatly affected by HRT
than organic matter removal. The NH, -N removal efficiency in CW decreased from 65. 1% -78.2% to 47. 1% when the HRT of the
CW varied from 3-5 d to 2 d.

Key words : constructed wetland ; saline wastewater; microbial quantity; enzymatic activity; HRT
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Table 1 Characteristics of the wastewater/mg-1 !
KBURER  TIME  bRiE2E || KBURER T « bR
COD 195.4 £47.1 TKN 24.4 £4.8
NH, -N 23.3£5.6 SS 164.7 £30.5
TN 25.2+5.3 pH 7.52 +0.58
TP 2.5+1.1
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Table 2 Treatment performance of tested constructed wetlands with different influent salinity

. - SEHE (KL
TiH iz

W1 (0% ) W2 (0.5%) W3 (1.0%) W4 (1.5%) W5 (2.0%)
PR/ mg- L 195.6 (20.5) 197.8 (22.4) 197.8 (22.4) 195.6 (20.5) 195.6 (20.5)
CcoD HK e /mg- L1 49.3 (7.3) 54.1 (6.8) 56.7 (7.8) 61.4 (9.4) 91.2 (10.2)
EBRR/ % 74.2 (2.8) 72.6 (2.2) 72.1 (3.0) 68.3 (3.1) 52.9 (2.7)
PEIKHE /mg-L~! 22.5 (3.1) 19.2 (3.4) 19.2 (3.4) 22.5 (3.1) 22.5(3.1)
NH, -N KW FE /mg - 1! 5.6 (1.9) 6.4 (0.9) 5.0 (1.7) 7.2 (1.8) 11.3 (1.1)
EBRE/ % 73.5 (4.1) 68.2 (3.4) 71.4 (3.6) 66.1 (3.2) 50.3 (3.3)
KA/ mg- L 25.3 (3.8) 23.1 (3.6) 23.1 (3.6) 25.3 (3.8) 25.3 (3.8)
TN HK AR /mg - 1L ~! 9.4 (1.3) 10.8 (1.1) 9.6 (1.6) 12.7 (1.4) 15.5 (1.7)
EBRR/ % 61.9 (3.7) 55.4 (4.0) 57.3 (3.1) 51.4 (3.9) 38.9 (3.2)
PR/ mg- L 162.9 (22.3) 166.7 (19.8) 166.7 (19.8) 162.9 (22.3) 162.9 (22.3)
Ss HK AR /mg - 1L ~! 36.9 (6.7) 43.7 (8.2) 52.6 (6.6) 65.4 (6.2) 78.8 (7.1)
KR/ % 75.3 (4.2) 72.8 (2.8) 68.9 (2.4) 62.1 (3.0) 51.4 (2.9)
KA E /mg - L ~! 2.6 (0.4) 2.3 (0.5) 2.3 (0.5) 2.6 (0.4) 2.6 (0.4)
TP KR/ mg - 17! 1.5 (0.2) 1.3 (0.2) 1.2 (0.1) 1.5 (0.3) 1.5 (0.1)
NI 46.5 (1.4) 46.3 (1.8) 43.4 (1.2) 40.9 (2.0) 38.2 (0.9)
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Fig. 1 Logarithm of the number of microorganisms in the units

with different influent salinity (n=6)
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Fig. 2 Substrate enzyme activities of the units with different
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Table 3  Treatment performance of constructed wetland under different HRT

) _ K145 F B ] (HRT)
i BhR
e ek 2d 3d 44 54d
KA E /mg- L~ 202.5 (20.8) 206.4 (14.5) 207.1 (19.3) 199.2 (29.7)
CcoD HK e /mg - L1 95.0 (11.4) 72.1 (7.6) 64.9 (8.1) 51.5 (8.7)
EBE/ % 52.8 (1.9) 65.3 (2.5) 68.2 (2.5) 74.4 (2.7)
K HE/mg L 20.8 (2.9) 19.6 (2.7) 22.5 (2.8) 21.7 (2.4)
NH; -N KA FE /mg - L 10.7 (1.2) 6.6 (0.7) 6.1 (0.5) 4.7 (0.5)
EBRR/ % 47.1 (3.3) 65.1 (2.6) 72.3 (2.5) 78.2 (2.6)
PEIKHEFE /mg -1~ 31.7 (3.2) 26.1 (2.8) 28.9 (2.8) 25.3 (2.2)
TN HK R /mg - L1 17.9 (1.6) 9.1 (1.2) 10.0 (0.8) 6.3 (0.5)
EBRER/ % 43.6 (3.5) 62.8 (3.0) 65.3 (3.1) 72.4 (3.8)
KA E /mg- L~ 163.3 (18.6) 166.7 (15.3) 175.2 (16.7) 162.9 (18.1)
ss KRS /mg - 1! 91.6 (6.7) 78.7 (7.1) 64.1 (5.3) 50.7 (5.6)
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TP HK A /mg - L1 1.4 (0.2) 1.2 (0.2) 1.1 (0.1) 1.2 (0.2)
EBE/ % 40.5 (1.8) 41.6 (1.7) 53.7 (2.1) 48.2 (2.0)
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