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Waste to Energy (WtE) Technologies

A waste crisis is looming in the City of Johannesburg (CoJ) with

more than 14 million tonnes/annum of municipal solid waste

(MSW), animal waste and wastewater plants generation. The

implementation of advanced waste-to-energy (WtE) conversion

technologies offers cost effective, increase energy security, as a

method for safe disposal of solid and liquid waste, attractive

option to generate heat, power and fuel (renewable energy) and

can greatly reduce environmental impacts of waste in emerging

economy and support climate policy goals around the world.

Waste can be converted to energy by convectional technologies

such as: gasification, incineration, pyrolysis, fermentation and

anaerobic digestion. Through multi-criteria decision analysis

(MCDA) approach, biogas digestion technology was found to be

the most suitable technology for WtE.
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Fig 7: Biogas production set-up (Biochemical Methane

Potential (BMP) test, (1) Thermostatic water bath, (2)

Automated Bio-digester, (3) CO2-Fixing Unit and (4)

Biomethane Volume Measuring Device)
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The objectives of this work is:

➢To carry out waste quantification and characterisation
exercise (feasibility study)

➢To use multi-criteria decision analysis (MCDA) model to
analyse WtE technologies.

➢ To investigate the operational conditions of the biogas
production.

➢To analyse thermodynamic and reaction kinetics models.

➢To mathematically model and simulate biogas production.

➢To validate the results

➢To design the bio-digester for biogas production.
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Fig 8: MSW Quantification from City of
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