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Enhanced anaerobic biological treatment of paper

wastewater with high iron fly ash
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Abstract: Fly ash is an important industrial solid waste formed from small particles of pulverized coal after cooling under
suspended combustion conditions by heat absorption from the heated surface. High iron fly ash was prepared from fly
ash by magnetic separation method and used to enhance the effectiveness of anaerobic biological treatment of paper
wastewater. SEM, XPS, XRD, XRF and BET characterization results showed that compared with ordinary fly ash, high
iron fly ash had better physicochemical properties, with specific surface area and mesoporous ( microporous) pore volume
reaching 11.51 m*/g and 0.073 e¢m’/g, respectively, which were 6.5 and 9.1 times higher than those of ordinary fly ash.
The mass fraction of Fe,0, in the high iron fly ash reached 41.35%, which was 11.1 times of the ordinary fly ash. The
experimental results showed that average COD removal rate of effluent treated by anaerobic reactor increased by 22.3%,
methane production increased by 145% and B/C increased from 0.07 to 0.42 after adding high iron fly ash, which provided
good biodegradability for the subsequent aerobic process. In addition, the addition of high iron fly ash facilitated the
production of anaerobic activated sludge coenzymes F,,; and EPS, promoted the agglomeration of anaerobic activated
sludge, as well as significantly improved the conductive activity and conductivity of activated sludge, effectively enhanced
the conversion of pollutants to methane in paper wastewater and improved the degradation performance of anaerobic
process. The raw materials of high iron fly ash are abundant and the preparation process is simple, which has good
prospects for engineering applications.
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SEM images of fly ash (a) and high iron fly ash (b)
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Table 1~ Physicochemical properties of fly ash and high iron fly ash
i H i A IR IR
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Fig. 2 XPS spectra(a) and XRD patterns (b) of fly ash and high iron fly ash
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