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productions on natural water body, China government has been constantly raising the standards of total

nitrogen emissions from sewage treatment plants in recent years, which poses great challenge to

wastewater denitrification technology on performance stability and economical efficiency. Sulfur Auto-

trophic Denitrification technology, with a distinct advantage on cost, sludge yield and carbon emission

while without low carbon nitrogen ratio limitation, has received widespread attention in academia and

industry. After long—term research accumulation and engineering practice, Sulfur Autotrophic Denitrifi-

cation technology has developed and derived a variety of process systems. This paper focuses on the

process of autotrophic denitrification system driven by sulfur—based functional materials, systematically

reviews the types and properties of functional materials, enriched characteristic functional microorgan-

isms, adaptive process systems and engineering application status. It aims to clarify the research pro-

gress and predict the development direction of this technology.

Keywords: Sulfur—based functional materials; Microorganisms; Autotrophic denitrification; Deep ni-

trogen removal ; Engineering application
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Fig. 1 Possible microbial metabolic pathways in autotrophic denitrification driven by sulfur and iron (II) carbonate
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Table 2 Common denitrifying bacteria that can use elemental sulfur as electron donor
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Table 3 Nitrogen reduction reactions and enzymes
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Table 4 Advantages and disadvantages of different processes and applicable scenarios
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Table 5 Progress in engineering application of SADeN®
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