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Effect of Magnetite on Methane Production of Anaerobic Digestion
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Abstract; The effect of adding magnetite on methane production of anaerobic digestion was
investigated to improve the gas production efficiency. The optimum particle size and dosage of magnetite
was determined by conditional optimization tests, the influencing factors of magnetite and Fe’*/Fe’* on
anaerobic methane production were determined by comparative tests, and the promotion mechanism of
magnetite to methane production was determined by adding hydrogen tests. Results showed that the
optimum methane production of anaerobic digestion was achieved when the particle size was 100 — 150 nm
and the dosage was 20 mmol/L ( measured by iron atom, load of 10.3 gFe,0,/¢VS). The cumulative
CH, production reached 154 mL, and the gas production rate could be improved by 51% . The anaerobic
digestion was not promoted by releasing Fe’*/Fe’* from magnetite. Instead, magnetite particles acted as
electron channels between sodium acetate and carbon dioxide reduction methanogen. It promoted the
direct interspecies electron transfer ( DIET) of anaerobic microorganisms, which thus increased the yield
of CH,.
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Fig. 1 Effect of magnetite on CH, production by anaerobic
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Fig.2 Effect of magnetite and FeCl,/FeCl, on CH, production
by anaerobic digestion
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