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Abstract 

The management of municipal sewage sludge (MSS) is a difficult and expensive issue. Due to major 

environmental concerns such as huge space requirements and leachate contamination in soil, landfilling 

of MSS is not a preferred solution, while land application as a fertilizer leads to toxic metals 

accumulation in soil. Incineration had been investigated as an efficient route for the resourceful 

disposal of waste. However, the huge cost of pre-treatment and pollution control is not a preferred 

option. Hence, increasing the generation of MSS needs a technique providing a techno-economic 

feasible solution for its proper disposal. Pyrolysis is one of the thermal decomposition methods used 

to recover energy from sewage sludge and biomass. It has attracted lots of attention from researchers. 

It produces high valued products, i.e. dark brown liquid (also known as bio-oil), char, and gaseous fuel. 

The yield of MSS-derived bio-oil observed 50-60 wt%, is a complex mixture of water, oxygenates, 

hydrocarbons, nitrogen, and sulfur-containing compounds. Thus, bio-oil needs to be upgraded by 

lowering oxygenates and also needs to reduce nitrogen and sulfur-containing compounds. The search 

for new upgraded alternative fuels and simultaneously reduces the negative environmental impact of 

MSS has led to the idea of studying co-pyrolysis of MSS with one of the solid residues (biomass) from 

a sugar mill, namely sugarcane bagasse (SCB). In order to evaluate the influence of SCB in pyrolysis 

with MSS (i.e., co-pyrolysis), kinetic was established using thermogravimetric analysis (TGA) and 

differential thermogravimetry (DTG). Then after, the yield of products and characterization bio-oil was 

investigated in this study. Besides this, the application of residue resulting from co-pyrolysis of MSS 

and SCB, i.e. bio-char was activated through the chemical activation method using phosphoric acid to 

explore its application for wastewater treatment. 

This Ph D thesis will be helpful to the researchers and technocrats for the production of upgraded bio-

oil from MSS. Moreover, the thesis will address the value addition of residue generated from MSS/SCB 

co-pyrolysis.  
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