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Enhancement of anaerobic digestion of refinery excess sludge hydrothermal

liquid by pyrolytic residue of spent bleaching earth
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of Guangdong Higher Education Institutes ,School of Environmental Science and Engineering ,
Guangdong University of Petrochemical Technology ,Maoming 525000, China )

Abstract: Hydrothermal treatment can improve the dewaterability and enhance the reduction effect of excess sludge.
Hydrothermal liquid contains high concentration of organic matter, which can be converted into biogas for energy recovery
through anaerobic digestion. Based on the concept of waste control by waste, pyrolytic residues of spent bleaching earth
was used to enhance the anaerobic digestion capacity of hydrothermal liquid, to address the problem of low methane yield
from anaerobic digestion of refinery excess sludge. The results showed that the pyrolysis residue (400 mg/L) could
significantly promote the hydrolysis function, and macromolecular organic matters (molecular weight>450 u) , especially
CHO and CHNO were effectively degraded. Acid production was enhanced, and yield of volatile fatty acid( VFA) was
increased by 100% with a mass concentration of 683 mg/L. The methane yield of anaerobic digestion was enhanced. The

methane yield per gram of COD was up to 270 mL, which was 54% higher than that of blank group, accompanied by
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the recovery of 137 mL/g of hydrogen. The pyrolytic residues of spent bleaching earth has a porous structure that provides

sites for microbial attachment, thus enriching hydrolytic acidifying bacteria such as Clostridium and Syntrophorhabdus

and methanogens such as Methanosaeta, Methanobactertum and Methanospirillum. The metal elements pyrolysis residues

contains can promote functional enzyme synthesis and interspecies electron transfer, so that methanogens can directly

receive electrons and H™ produced by bacteria and reduce CO,to produce methane, thus improving methane yield. It

can provide some theoretical reference for the resource utilization and energy recovery of refining and chemical solid waste.

Key words: hydrothermal liquid ; anaerobic digestion ; spent bleaching earth ; pyrolytic residue ; waste control by waste
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Fig. 1 Effect of pyrolysis residue on anaerobic digestion of hydrothermal liquid
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