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Analysis of the Degradation Performance of Clostridiaceae with
Different Abundances in Swine Farm Sludge for High-COD
Wastewater
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Abstract

The wastewater from swine farms contains a rich and diverse microbial community. Due
to differences in operational conditions and wastewater characteristics at each farm, the
microbial composition of the resulting sludge also varies. However, literature indicates that
anaerobic sludge from swine farms is predominantly composed of Clostridiaceae, which has
the ability to degrade organic compounds such as glucose. Clostridiaceae can break down
large organic molecules into smaller ones, further producing intermediate metabolites and
gases such as hydrogen (H:), butyric acid, and carbon dioxide (CO:), playing a key role in
organic matter degradation. This microbial characteristic thus provides an important basis for
subsequent microbial community regulation and selective application. In the future, if swine
farm sludge is used for seeding industrial wastewater treatment systems, suitable sludge
sources and microbial communities can be selected according to the diverse organic pollutant
degradation requirements of industrial wastewater, thereby improving treatment efficiency
and enhancing the operational stability of the system.

Therefore, to verify the actual treatment performance of Clostridiaceae, this study
analyzed the microbial composition of sludge from three different swine farms, showing that
Clostridiaceae was the dominant bacterial family in all three samples. To further evaluate its
degradation efficiency for high-strength organic wastewater, a comprehensive wastewater
treatment plant with COD as the main pollutant was selected as the test target. This plant
primarily treats process wastewater from resin plants, chemical plants, and petrochemical
plants, which contains significant amounts of aldehydes, alcohols, resins, and plastics,
representing typical high-COD industrial wastewater. The influent COD concentration for the
anaerobic treatment stage ranged from approximately 1,500 to 1,600 mg/L. Sludge from the
three swine farms was used for seeding experiments, and pilot-scale reactors simulating the
actual plant were set up in the laboratory to analyze water quality and microbial communities,
investigating the impact of the functional dominant bacterial family on pollutant removal. The
results showed that the relative abundance of Clostridiaceae in sludge from the three swine
farms was 38%, 22%, and 20%, respectively. The group with the higher Clostridiaceae
abundance exhibited better organic matter removal efficiency under high-COD wastewater
treatment conditions, achieving a COD removal rate up to 19.5% higher than that of the
original industrial wastewater treatment system.
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