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Alab scale volatile fatty acids production process study based on pH regulation from sewage sludge by anaerobic fermentation
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Abstract: Thermo-alkaline pretreatment combined with semi-continuous flow fermentation process was used to assess the performance of volatile fatty acids (VFA)
production from sewage sludge under different pH conditions. Meanwhile, mass balance was also conducted to evaluate the feasibility with VFAfermentation liquid
as carbon source to enhance biological nutrients removal. The VFA production and composition, consumption of protein and carbohydrate, and nitrogen and
phosphorus release from sludge were investigated under neutral (pH=6.5) and alkaline (pH=10) conditions in a lab scale anaerobic fermentor with a volume of 30 L.

The results showed that the process maintained a stable VFAYyield for sludge fermentation. Under the conditions of pH at6.5 and 10.0, the VFAs yields were 333.29

and 250.64 mg - g'1, respectively. The average VFAyield of pH 6.5 was higher than that of pH 10.0 and with a higher stability, although the alkaline fermentation was
favorable for acetic acid production. There is no difference between the two pH conditions in terms of the soluble chemical oxygen demand(SCOD), soluble protein,
soluble polysaccharide, nitrogen and phosphorous release during the whole fermentation process. Mass balance results demonstrated that the VFA from the sludge
fermentation in a wastewater treatment plant with a capacity of 50000 m3 : d'1 could meet the upgrading requirement of carbon source for the biological nutrients
removal.
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