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Abstract

The effect of magnetite particles on the anaerobic digestion (AD) of furfural wastewater was investigated using sequential
anaerobic batch tests. The batch tests with four 500 mL anaerobic bioreactors were performed under two conditions: FC
treatment for AD of furfural without magnetite particles, and FM treatment for AD of furfural with magnetite particles. The
FC bioreactors showed a decreasing methane production rate (MPR) across the sequential batches, with a final batch MPR of
11.3 + 0.4 mL CH4/L/d, indicating the need for a methanogenesis enhancer to achieve high-rate AD of furfural. Conversely,
FM bioreactors exhibited significantly higher MPR, exceeding FC values by 4-196%, with a final batch MPR of 33.5 + 0.1 mL
CH4/L/d, which was about three times higher than FC. Additionally, FM bioreactors had faster degradation rates of furfural,
valeric acid, and acetic acid compared to FC, with values exceeding those in PC by 3.0, 1.14, and 2.8 times, respectively.
These results demonstrate that magnetite particles can enhance the AD of furfural not only by accelerating methanogenesis
but also by accelerating the anaerobic degradation of furfural and its intermediates, such as volatile fatty acids. This study
provides valuable insights for developing high-rate AD systems for furfural wastewater treatment.

Key words : Anaerobic digestion, Furfural wastewater, Magnetite powder, Methane production rate, Furfural degradation
rate
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Fig. 1. Methane production of FC anaerobic bioreactors through the sequential anaerobic batch tests.
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Fig. 2. Comparison of methane production of FC and FM anaerobic bioreactors through the sequential

anaerobic batch tests.
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Fig. 3. Methane production rate MPR and lag time of FC and FM anaerobic bioreactors.
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Fig. 4.

Furfural and volatile fatty acids (VFAs) concentration in (a) FC and (b) FM anaerobic bioreactors in the 6th

sequential batch tests. hac: acetic acid, hpr: propionic acid, n-hbu: N-butyric acid, i-hva: i-valeric acid.
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Table 1. Furfural and volatile fatty acids (VFAs) degradation rate in the 6th sequential batch tests. ND: not determined.

Degradation rate (mg COD/L/d) FC 6th batch FM 6th batch
Furfural 84.3 255.5
Acetic acid 15.2 41.8
Propionic acid 0.5 1.6
Butyric acid 3.5 ND
Valeric acid 19.6 22.4
Total organics 22.2 38.8
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