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Effect of HRT on operation performance of sulfur/siderite

autotrophic denitrification system
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(1. Wuhan Environment Investment Solid Waste Co., Ltd., Wuhan 430014, China; 2. School of Civil Engineering , Wuhan
University , Wuhan 430072, China ; 3. Hubei Province Engineering Consulting Co., Ltd., Wuhan 430060, China )

Abstract: A combined sulfur/siderite system was constructed for autotrophic denitrification experiment. The effects
of hydraulic retention time (HRT) on the synergistic denitrification efficiency , nitrogen intermediates, SO, concen-
tration of effluent, autotrophic denitrification contribution proportion of FeCO, and changes of microbial community
structure were explored. The results showed that when HRT was 12 h, the total inorganic nitrogen (TIN) removal
rate of the system was 95.67%, the SO, mass concentration of effluent was 181.26 mg/L, and the proportion of
FeCO, autotrophic denitrification increased to 20.49%. The accumulation of intermediate products and the forma-
tion of SO, were the least under this condition, which indicated that HRT=12 h was the suitable operating condi-
tion for the combined system. Thiobacillus, the most abundant autotrophic denitrifying bacteria in the system, uti-
lized sulfur and Fe( Il ) as electron donors to degrade NO, —N. Sulfur/siderite autotrophic denitrification technology
had the characteristics of economical, efficient and synergistic denitrification, which would make it a promising new
method for deep denitrification of tailwater of municipal wastewater treatment plants.
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Fig. 1 Schematic diagram of reaction device
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Fig. 2 Variations of nitrogen under different HRT conditions
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Table 1 Species richness and diversity estimators of
microbial populations under different HRT conditions

Fefh4iS  OTU  Ace  Chao  Shannon  Simpson  Coverage
D6 192 330 287 1.48 0.5030  0.998 1
D12 364 626 487 1.49 05705  0.996 5
D18 171 351 266 0.63 0.8187  0.997 8
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Fig. 5 Venn diagram
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Fig. 6 Distribution of microbial composition

structure at phylum level
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Fig. 7 Heatmap of microbial compositions at genus level
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