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Abstract: China’s sewage treatment industry carbon emissions accounted for 1.0%~3.0% of the total emissions.Under the
trend of carbon neutralization, it is necessary to fully tap the potential of sewage and realize the energy self-sustaining of
sewage treatment.Chemical oxygen demand (COD) in wastewater contains a large amount of chemical energy.When COD is
1 mg/L, the chemical energy in 1 m’ wastewater is about 16.2 kJ, which is the main way of sewage energy utilization.
Scholars in China and abroad have studied the new AB process based on carbon capture and carbon source modification,
and proposed various characteristic energy balance or carbon neutralization technology routes.The theoretical calculation
was carried out with the influent COD of 500 mg/L.Based on the AB process+anaerobic digestion+CHP power generation
process, the power generation potential of 1 m’ wastewater was calculated to be about 0.340 kW -h, which can realize the
energy self-sustaining of the operation of the wastewater treatment plant.In addition, the introduction of water source heat
pump and photovoltaic power generation in sewage treatment plants is also an important supplementary means to realize
energy self-sustainment.The waste heat contained in sewage can only be converted to a low grade heat source of about 60°C
by water source heat pump, which cannot be directly used for power generation. Wastewater treatment plants use
photovoltaic power generation to compensate for about 10.0% of energy consumption.
Keywords : carbon neutral ; adsorption-biodegradation process; chemical oxygen demand; combined heat and power; water

source heat pump ;solar power
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Fig. 1 Flow direction of COD in wastewater treatment plant

based on traditional activated sludge process
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Fig.3 Process flow of Strass sewage treatment plant in Austria
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Fig.4 Process flow of AB process based on carbon capture and mainstream anammox
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Fig. 5 COD flow based on CEPT and short-cut nitrification-denitrification AB process
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various wastewater treatment processes in China
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