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Abstract

Advantageous effects of microwave irradiation on sludge disintegration and anaerobic
digestion are verified by many scientific papers. Acid or alkali dosage with thermal sludge
processing has also positive effect on organic matter solubility and biogas yield. Combination
of conventionally used chemical methods with microwave irradiation could be a promising
pretreatment process with shortened process time demand and enhanced biodegradability.

In our work we focused on the investigation of the applicability and efficiency of continuously
flow microwave irradiation of food industry sludge. The change of biodegradability was
characterized by the specific biogas yield produced in mesophilic anaerobic digestion.

Our results show that expose the sludge to a standalone microwave treatment with an irradiated
energy of 200 kJ L' and MW power of 600W resulted in a a biogas yield of 390 + 23 mL gTS"
I, At lower power level (450W) increasing of NaOH dosage or irradiated MW energy (kJ L)
led to increased biogas yield. Biogas yield of microwave-acidic pre-treated sludge was lower,
than that of obtained for microwave-alkaline treated samples. At the highest power level
(750W) there was no further significant increase in biogas yield when energy intensity
increased from 150 to 250 kJ L! or the NaOH dosage increased from 0.25 to 0.55 gNaOH/gTS.
In microwave assisted alkaline sludge treatment the increased dosage of alkali enables to reduce
the energy intensity of microwave irradiation, what enhances the overall energy efficiency of
the process.
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