
Accepted Manuscript

Title: Microwave pyrolysis of sewage biosolids: Dielectric
properties, microwave susceptor role and its impact on biochar
properties

Authors: Elsa Antunes, Mohan V. Jacob, Graham Brodie,
Philip A. Schneider

PII: S0165-2370(17)30764-7
DOI: https://doi.org/10.1016/j.jaap.2017.11.023
Reference: JAAP 4198

To appear in: J. Anal. Appl. Pyrolysis

Received date: 1-9-2017
Revised date: 30-10-2017
Accepted date: 27-11-2017

Please cite this article as: Elsa Antunes, Mohan V.Jacob, Graham Brodie, Philip
A.Schneider, Microwave pyrolysis of sewage biosolids: Dielectric properties,
microwave susceptor role and its impact on biochar properties, Journal of Analytical
and Applied Pyrolysis https://doi.org/10.1016/j.jaap.2017.11.023

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.jaap.2017.11.023
https://doi.org/10.1016/j.jaap.2017.11.023


1 

 

Microwave pyrolysis of sewage biosolids: dielectric properties, microwave susceptor 
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Abstract 

Microwave assisted pyrolysis (MWAP) is an alternative heating approach to convert biosolids 

into value-added products, such as biochar, biogas and bio-oil. Studying the dielectric 

properties of biosolids is fundamental to understand the behaviour of this material under 

microwave irradiation and to design microwave assisted pyrolysis systems. This study 

examined the dielectric properties of biosolids with changes in moisture content and applied 

microwave frequency. Results demonstrated that the dielectric constant decreases with 

decreasing moisture content and with increasing microwave frequency, but the dielectric loss 

factor of dry biosolids is almost zero. Simulations demonstrated that moisture content of 

biosolids impacts on the distribution and intensity of electromagnetic field. Because of the 

poor dielectric properties of dry biosolids, a microwave susceptor must be added to the 

biosolids to attract microwave energy so that the materials can reach temperatures required 

for pyrolysis. Therefore, this study also investigated the impact of four microwave susceptors 

(activated carbon, charcoal, biochar and glycerol) on biosolids pyrolysis and on biochar 

properties produced from biosolids via microwave assisted pyrolysis at 600°C. The choice of 

microwave susceptor influences the heating rate of biosolids and the specific surface area of 

the resultant biochar. Results show that activated carbon favours the heating process, 

increases surface area, and the biochar produced with activated carbon has the highest carbon 

stability and energy value. 
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