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Abstract 

Microwave irradiation has been proved to be an effective method for dehydration of biomaterials, 

and, to increase the disintegration degree of municipal waste activated sludge, for instance. 

Efficiency of microwave heating is determined by the dielectric parameters, but, however, the 

structural properties (solubility, change of chemical bonds, ratio of free to bounded water etc.) 

affect the dielectric characteristic of materials, as well.  

In our work we focused on to investigate i) the effects of continuously flow microwave pre-

treatment on the aerobic and anaerobic biodegradability of food industry originated sludge, and, 

moreover, ii) the relationship between the change of dielectric parameters and biodegradability 

indicators, as well. 

The continuously flow microwave pre-treatment was suitable to increase the biodegradability of 

dairy and meat industry wastewater sludge, which is manifested in higher biogas yield and 

accelerated mesophilic anaerobic digestion process. Our results verified that the organic matter 

removal efficiency in a municipal wastewater treatment technology can be detected by dielectric 

measurements.  

A strong correlation was observed between the change of disintegration degree of sludge exposed 

to microwave irradiation, and the change of dielectric constant. It was also established, that the 

increment of biodegradability can be detected by dielectric measurements, as well. 

Further research is needed to investigate the applicability of dielectric measurement for in-line 

and real time efficiency estimation and control of microwave assisted pre-treatment process for 

different originated sludge and other biomaterials. 
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