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Abstract: The nitrogen removal performance of sulfur autotrophic denitrification, iron autotrophic denitrification and
sulfur-iron synergistic denitrification systems were investigated by static batch experiments. The experimental results
showed that pH decreased from 8.46 to 5.46 during sulfur autotrophic denitrification, and NO,-N accumulated up to
7.14 mg/L in the early stage of the reaction. TN and NO, =N showed a decreasing trend with denitrification. The TN
removal rate was up to 100% after 5 days of reaction. The addition of zero-valent iron powder can effectively play a role
in buffering pH. In the sulfur-iron synergistic denitrification system, pH of the system could be maintained between 6.54
and 7.12 when the sulfur iron volume ratio was 2:1 and 1: 1. The best denitrification effect was achieved when the sulfur
iron volume ratio was 2: 1, and the TN removal rate could reach 98.5% and NO; -N removal rate could reach 100% after
72 hours of reaction. In the process of iron autotrophic denitrification, the pH showed a trend of slow increase and then
gradual stabilization, from 8.46 to 10.02. Compared with the sulfur autotrophic denitrification system and the sulfur-iron
synergistic denitrification system, the iron autotrophic denitrification system had the worst denitrification performance,
and the removal rates of TN and NO; =N were 40.52% and 48.96%, respectively, after 9 days of reaction. NH,™-N was
accumulated in the reaction system. The sulfur autotrophic denitrification was dominant in the sulfur-iron synergistic

denitrification system, and the proportions of NO; =N removal by sulfur autotrophic denitrification were 96%, 95%,
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and 88% when the sulfur iron volume ratios were 1:1, 2:1, and 1:2, respectively.
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Table 1  The ratio of sulfur to iron in different experimental groups
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Fig. 1 Change curve of various parameters with
time under SAD system
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Fig. 2 Change curve of various parameters with
time under the IAD system
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Fig. 3 Change curve of various nitrogen content with time in S-Fe system
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Fig. 4 Change curve of pH with time in S-Fe system
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