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Abstract

greatly , causing severe deterioration of the coastal environment. Simulated marine aquaculture wastewater was

With the rapid development of Chinese marine aquaculture, wastewater emissions have increased

treated by seawater battery using magnesium and titanium as cathode and anode respectively. Mg’ " ions produced
on the magnesium cathode were combined with NH,” and PO}~ ions in the wastewater to generate MgNH, PO, -
6H,0 precipitate (MAP) , thereby removing NH,” and PO;  ions. Experimental results showed that the removal
rates of ammonia nitrogen and phosphate were as high as 85.34% and 98.46% when pH was 9.5, and the ratio
of nitrogen to phosphorus was 1: 1. 1. The effects of four factors (pH, initial ammonia concentration, nitrogen :
phosphorus ratio, and COD) on the removal of nitrogen and phosphorus were studied by an orthogonal test. Ini-
tial ammonia concentration and COD were the most important factors for the removal of nitrogen and phosphorus
respectively. When multiple batteries were connected in series, the total output voltage was the sum of each bat-
tery voltage.
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Table 1 Composition and content of simulant

mariculture wastewater

%y aE/(g- L7 RSy GR/ (g L7
NaCl 29.724 NaHCO, 0.196
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Fig.4 Changes of removal rate of phosphate with time for

different initial ammonia concentration
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Table 2 Orthogonal test factor and level

A B C D

AT w Crngn/(mg = L7 B COD/(mg - L")
1 8 100 1.2:1 0
2 9 200 111 100
30 9.5 300 1:1 200
4 10 400 1: 1.1 300
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Table 3 Orthogonal test results and analysis

S A b ¢ i szrff// e
1 8 100 1.2: 1 0 25.24 93.86
2 8 200 1.1: 1 100 69.37 86.32
3 8 300 1: 1 200 76.50 80.52
4 8 400 1: 1.1 300 78.46 61.79
5 9 100 1.1: 1 200 38.76 75.33
6 9 200 1.2: 1 300 62.12 53.66
7 9 300 1 1.1 0 82.36 97.67
8 9 400 1: 1 100 82.62 89.04
9 9.5 100 1: 1 300 40.19 52.26
10 9.5 200 1: 1.1 200 76.89 78.00
11 9.5 300 1.2: 1 100 68.95 88.23
12 9.5 400 1.1: 1 0 82.57 99.15
13 10 100 1: 1.1 100 37.96 85.01
14 10 200 1: 1 0 69.86 98.50
15 10 300 1.1: 1 300 72.43 57.33
16 10 400 1.2: 1 200 67.17 81.38
B 1 62.40(80.62)  35.54(76.62)  55.87(79.28)  65.01(97.30)

Hi{i 2 66.47(78.93)  69.56(79.12)  65.78(78.53)  64.73(87.15)

Ml 3 67.15(79.41)  75.05(80.94)  67.29(80.08)  64.83(78.81)

¥fE 4 61.85(80.56) 77.71(82.84) 68.92(80.62) 63.30(56.26)

W2 5.30(1.69) 42.17(6.22) 13.05(2.09) 1.71(41.04)
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Table 4 Economic calculation data

Mg B AR AR W AE /(g + (500 mL JF7K) ~')
Mg Bt/ (oG - kg™") 20

0.35

Mg HL B MR I #E R 45/ (96 + (500 mL JF7K) ") 0.007
A= B MgNH, PO, + 6H,0 /(5T - (500 mL JE7K) ~") 2.65
MgNH, PO, - 6H,0 fik&/(5C - t™") 3 000

MgNH, PO, - 6H,0 F=4E %25/ (76 + (500 mL JE7K) ~')  0.007 95

P A/ (KW - b+ (500 mL gEAK) ') 0.002 1
WA/ (6 - (500 mL gEk) ") 0.001 26
B3/ (T8 - (500 mL k) ~1) 0.009 21
HHA/ (TE - (500 mL BEK) 1) 0.007

W KAk B3R/ (T8 - (LBEAK) 1) 4.42
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