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Effect of High Hydraulic Loading on Intensive Shrimp Aquaculture Wastewater

Treatment Performance in Constructed Wetland

LI Huai-zheng' , ZHANG Xing-yi', CHEN Wei-bing’, YE Jian-feng’

(1. Key Laboratory of Yangize River Water Environment, Ministry of Education, Tongji University, Shanghai 200092, China;
2. Urumqi Petrochemical Complex, China National Petroleum Corporation, Urumgqi 830019, China; 3. Shanghai Academy of
Environmental Sciences, Shanghai 200233, China)

Abstract: A pilot scale experiment of intensive shrimp aquaculture wastewater treatment using horizontal subsurface flow constructed
wetland is carried out and the effect of treatment performance under high hydraulic loading conditions [ 1. 10-5.34 m*-(m®-d) ~' ] is
investigated. The results show that, hydraulic loading and reduction efficiency of COD, TN, TP and SS is negatively correlated.
However, with the hydraulic load increases, the removal rate of COD[ up to 69 g+(m*+d) ~'], TN[up to 1.8 g-(m*+d) ~' ] and SS
[up to 117.6 g+ (m?-d) ~'] first increased and then decreased, while the change of TP removal rate is not obvious. Therefore, under
the range of 2. 52 m*+(m*+d) "' t03.24 m’ - (m”>+d) ™" high hydraulic loading, constructed wetland shows best technically feasible for
managing wastewater treatment of intensive aquaculture.

Key words : constructed wetland ; intensive shrimp pond; aquaculture; hydraulic loading; substrate interception; removal rate
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Table 1 ~ Average monthly change of water quality in shrimp pond

" COoD TP TN KR
Ak /mg-L~! /mg-L~! /mg-L~! /C
7 79.924 0.962 2.588 29.12
8 98.227 0.928 3.755 29.35
9 105. 386 0. 605 4.241 25.55
10 112. 346 0.610 5.277 21.38
11 101. 573 0.577 4.952 16.39
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Table 2 Hydraulic loading of wastewater treating system

BrEe miE B mB/ME PIE
1 PEKE/m® +h ! 0.35 0.22 0.28
EKHEAS AR /m>-(m?-d) "' 1.40  0.87 1.10
) Pk /m® +h ! 0.48 0.30 0.39
FHEASAF/m> - (m?-d) "' 1.90 1.20 1.55
3 Pk /m® +h ! 0.47 0.42 0.43
EEAS AR /m> - (m?-d) "' 1.86 1.69 1.74
4 Pk /m® +h ! 0.68 0.57 0.63
FHEASAAF/m> - (m?-d) " 2.70  2.30 2.52
5 Pk /m® +h ! 0.89 0.75 0. 84
HEASAR/m>-(m?-d) "' 3.54  3.02 3.34
6 Pk /m® +h ! 1.25 1.03 1.15
FHEASAAR/m> - (m?-d) ' 4.99 413 460
7 Pk /m® eh ! 1.50 1.27 1.33

FHEASAF/m> - (m?-d) "' 5.98  5.07 5.34

1.4 ik

R ERERY E 254 bR COD TN TP DO
SS.pH, H v COD R H 45 #E = 4 W2 #1  2 ik
(GB 11901-89 ) M 5%E , TN R FH B 14 3 75 PR 400 v fie 4%
NI (GB 11894-89) M 5E , TP K 1 4H R Bk
IPEEREEEE (GB 11893-89) 1l 5 , DO % FH i #5 2 1%
fil A 3% 00 5E (GB 11913-89) ,SS % JH i f# 1

(GB 11901-89) % , pH {E >R F PHS-P IR B 1]
5E (GB 6920-86).
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Fig. 3 Correlation analysis between hydraulic loading

and COD reduction efficiency
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Fig. 4 Effect of hydraulic loading on COD removal rate
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Table 3 Effect of hydraulic loading on oxygen supply and DO analysis of inlet and outlet water in constructed wetland/g+ (m?+d) ~!

K1/ m® - (m?+d) !

e

1.10 1.55 1.74 2.52 3.34 4. 60 5.34
LA 11.47 14.01 14.13 22.55 29.05 39.05 44,92
ERYWHLEE O, 0. 11 0. 11 0.11 0. 11 0. 11 0.11 0.11
HYIRER O, 2.45 2.45 2.45 2.45 2.45 2.45 2.45
KRR O, 8.91 11.45 11.57 19.99 26. 49 36. 49 42.36
HKEAR O, 1.09 0.26 0.10 0.91 1.56 4.29 7.25
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Fig. 6 Correlation analysis between hydraulic loading

and TN reduction efficiency
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Fig. 7 Effect of hydraulic loading on TN removal rate

Ny =N, + N, +N; + N, - N, (2)
A Ny ViR A LR N AR+ N,
RFE M R N, AR A = N, e

g-(m’+d) "M R R B S R Ok W B R A RN
0.1324 mg-g ™" K, 98 Hb b B R T A e K
M2 M 0. 18 g-(m*-d) -, HAXTE R W4 F %%
SR, J O R R 86 2 e ) R, A FH A X AZ /)N,
RAGNT 2 DRI FAE T FE 2 MR
Wi b (fEabattk JEb oK) AR SIS0
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X2 MR ART R R IE B AT LLUR B, K
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A, PRI TR K b SR L R R A A 3
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Table 4  Effect of hydraulic loading on different nitrogen forms of inlet and outlet water and analysis of pH value in constucted wetland

5 TN By

H & TN |

5 TN (% & TN 1

I f .
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