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Treatment of Marine-Aquaculture Effluent by the Multi-Soil-Layer ( MSL )

System and Subsurface Flow Constructed Wetland
SONG Ying', HUANG Yu-ting', GE Chuan', ZHANG Hao’, CHEN Xin’, ZHANG Zhi-jian>, LUO An-cheng'

(1. Key Laboratory of Environment Remediation and Ecological Health, Ministry of Education, College of Environmental and Resource
Sciences, Zhejiang University, Hangzhou 310058, China; 2. Biogeochemistry Laboratory, College of Environmental and Resource
Sciences, Zhejiang University, Hangzhou 310058, China; 3. Nanjing Institute of Environmental Sciences, Ministry of Environmental
Protection, Nanjing 210042, China)

Abstract: To evaluate the feasibility of using multi-soil-layer ( MSL) system and subsurface flow constructed wetland to treat the
wastewater of marine cultured Penaeus vannamei and to determine the suitable process for the local aquaculture wastewater pollution
characteristics. In this study, MSL system and four constructed wetland systems with Spartina anglica, Phragmites australis, Typha
latifolia and unplanted system were evaluated for their potentials of pollutants removal capacity. The results showed the average removal
rates of chemical oxygen demand (COD), total phosphorus (TP), total nitrogen (TN ), ammonia nitrogen ( NH, -N) and nitrate
(NO; -N) by MSL system were 80.38% +2.14% , 68.14% +3.51% , 40.79% +3.10% , 42.68% +2.90% and 54.19% =
5.15% , respectively. Additionally, the ability of pollutants removal of other four wetland systems decreased in the order: Spartina
anglica, Phragmites australis, Typha latifolia and unplanted system.

Key words ; multi-soil-layer ( MSL) system; subsurface flow constructed wetland; wastewater of marine aquaculture; wastewater

treatment ; removal rate
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Table 1 Characteristics of the wastewater/mg+L ™!
K B dE bR COD NO; -N NH, -N TN TP
I £ hiifE 2 203. 11 +18. 66 2.87 0. 38 8.82+0.47 9.24 +0.71 0. 67 0. 08
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Table 2 Treatment performance of tested systems

KR /mg- L~ (R /% )

Wi
COD NH," -N NO; -N TN TP
MSL 39.89 £5.74 5.06 +0. 38 1.32 +0. 28 5.47 £0. 50 0.21 +0.03
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F 1,2 Br, Y CoD #kK ik FEh 203. 11
mg- LA MSL RGN 4 Flhgim X T (KoK
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KECHRY PR Fy ol BRI JCAE W A ) B9 K
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15.26% ; TN ~F ¥y £ Br & 70 il 28 40.79%
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BT ATIRH RS, A TR R 5 B R e 3
AU IR FERY | Pl A i | ok A,
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Table 3 Removal efficiency of tested systems/g+(m?+d) ~!

A COD

NH,’ -N

TN

MSL
TR F L M
FUEEARE M
T AL
JeAE R

26. 11a
20. 96b
18.93¢
16.61d
14.74d

0.59a
0.42b
0. 30c¢

0.26cd

0.21d

0.074a
0.034b
0.022c¢
0.018cd
0.013d

0.59a
0.45b
0.37¢
0.29d
0.27d
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Fig. 3 Relationship between the pollutants in influents and the pollutant removal amount
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Table 4 Relationship between the pollutants in influents and the pollutant removal amount
INGE =g Ib B 19 )5 R? P
MSL y=0.7939x +1.976 1 0.922 4 0. 000 0
KK ELAY y=0.627 6x +3.5223 0.759 1 0.000 0
CcoD PSR y=0.536 6x +9.347 3 0. 656 2 0.000 0
iy y =0. 329 3x +36. 947 0.2959 0.0196
TeHa PRl y=0.483 6x -6. 1142 0. 690 4 0. 0000
MSL y=0.4150x+0.102 8 0.3617 0.008 0
FOK LAY y=0.468 8x —1.483 7 0.1549 0.1060
NH, -N FEE T y=0.0770x +1.2109 0.003 6 0.8130
R y=0.1833x +0. 043 3 0.0115 0.6720
TeHa PRy y=0.071 3x +0.715 4 0.0059 0.7610
MSL y=0.4262x -0.1655 0.5227 0.0010
KK KR y=0.166 2x +1.299 6 0.1045 0.1910
TN FEE T y=0.157 5x +0. 865 2 0.1231 0.1530
A y=0.0166x +1.7257 0.0012 0.8930
Pt/ y=0.079 4x +0. 983 2 0.068 8 0.2930
MSL, y=0.7135x-0.0209 0.8545 0.000 0
FOK B y=0.6617x —0.2333 0.694 7 0.0000
TP ok 2l y=0.3842x-0.1158 0.4384 0.0030
Frili Al y=0.2255x-0.0353 0.2156 0.0520
TeHiH Rl y =0.203 8x —0. 053 0.2663 0.0280
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