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Investigation on Remediation of Simulant Aquaculture Pond by Denitrification Technology

YIN Yan-e, SHEN Xin—giang, CHAO Min, QUAN Wei-min, WANG Yun-long

(East China Sea Fisheries Research Institute,Chinese Academy of Fisheries Sciences,Key and Open Laboratory of Marine and Estuarine
Fishery, Ministry of Agriculture, Shanghai 200090, China )

Abstract : Denitrifying bacteria was screened from repeatedly cultivating sediment of aquaculture pond in Fenghua, Zhejiang Province. The
function of denitrifying bacteria was analyzed according to the quality indexes, such as removal efficiency of nitrate nitrogen(NO3;=N ), ni—
trite nitrogen( NO;-N) and growth of bacteria in the simulated condition. The results indicated that the denitrifying bacteria could rapidly im—
prove the water environment and increased the removal efficiency of NO5—N and NO; —N. When the initial concentration of NO;-N and
NO; -N were respectively 1, 25 and 50 mg+L™" in the simulated pond, removal efficiency of pollutants gradually increased with increasing
time. In three days, the removal efficiency of NO;—N and NO;—N reached 95.8% and 90.2% when the initial concentration of NO;-N and
NO:;-N were 1 mg-L™. On the sixth day, 93.8% and 87.8% of NO;—N and NO;-N were removed by denitrifying bacteria when the initial con—
centration of NO;—N and NO;—N were 25 mg- L. Approximately 89.7% and 78.7% were removed when the initial concentration of NO;—N
and NO;-N were 50 mg-L™".And the removal efficiency and steady efficiency increased with decreasing concentration of NO;=N and NO;-N.
And the correlation between the concentration of NO;—N, NO;-N and the numbers of denitrifying bacteria was researched. The concentration
of NO;=N and NO;-N were higher, the numbers of denitrifying bacteria were less. The factors affecting denitrifying bacteria were also dis—
cussed. The results indicated that the most suitable pH value and temperature for denitrification were 6~7 and 25~35 °C, respectively. And in
the same condition for pH value and temperature, the concentration of NO;=N and NO;—N were higher, the removal efficiency were better.
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Table 1 Main parameters of aquaculture pond

NO-N/ NOs-N/ NH;-N/ POi/ CODy/
mg-L"' mg'L”" mg'L”" mg-L”" mg-L”

0.805 0.075 0.081 6.33
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Figure 1 Comparison of removal efficiency for I mg-L" of

nitrate—N and nitrite—N by denitrifying bacteria
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Figure 2 Comparison of removal efficiency for 25 mg-L™ of

nitrate—N and nitrite—N by denitrifying bacteria
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Figuer 3 Comparison of removal efficiency for 50 mg+L™ of

nitrate—N and nitrite—N by denitrifying bacteria
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Figuer 4 Growth of denitrifying bacteria in the first and

the fourth simulated experiment
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Figure 5 Growth of denitrifying bacteria in the second and

the fifth simulated experiment
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Figure 6 Growth of denitrifying bacteria in the third and

the sixth simulated
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Table 2 pH value effected on denitrifying bacteria removal of

NO;-N and NO;-N

FBREI%
pH {H NO; -N/mg- L™ NO;-N/mg- L™
1 25 50 1 25 50
3 532 54.7 492 45.7 40.6 39.6
4 54.8 57.3 56.8 68.5 57.3 46.7
5 67.6 69.9 65.2 78.5 63.1 55.6
6 99.7 93.4 91.1 94.4 89.0 78.1
7 99.6 93.7 924 95.6 88.5 79.3
8 73.9 68.7 63.8 68.9 66.5 68.7
9 58.7 54.8 49.6 56.7 60.8 51.1

10 49.6 45.6 389 445 42.1 39.4
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Table 3 Temperature effected on denitrifying bacteria removal of

NO;-N and NO;-N

FREI%
T/ C NO;-N/mg- L NO;-N/mg-L™!
1 25 50 1 25 50
5 232 20.7 19.2 25.7 21.3 18.6
15 56.6 543 51.8 58.3 51.0 453
25 99.0 93.9 922 95.5 88.6 79.1
35 99.5 93.1 93.4 94.7 88.4 783
45 50.0 45.6 44.4 45.6 43.8 429
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