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Abstract

The purpose of the thesis was to investigate if producing a slurry made from char particles
could be used as a locally sourced alternative to diesel in developing countries for making
electricity with engine generators. The lack of access to electricity in many areas of developing

countries is seen as one of the biggest barriers to economic development.

The research investigated all aspects of char slurry fuels including sourcing suitable feedstocks,
conversion to char, micronisation and combustion in an engine. A slurry fuel testing facility was
built for the purpose encompassing a small diesel engine generator, typical of what is available

in developing countries for producing electricity.

Analysis of a wide selection of chars made from several types of material showed that woody
biomass was the most suitable for producing slurry fuels. The majority of chars made from
agricultural residues were not suitable as the silicon content is likely to cause wear issues in
engines. The grindability of chars made from biomass was good and the energy requirements
to micronise to particle sizes suitable for an engine were small enough to make producing
slurry fuels economically viable. It was recommended that low pyrolysis temperatures are used
to make char for slurry fuels because they burn better in an engine whilst still having a high

grindability.

Two 10%wt. char-diesel slurry fuels were tested, one using a pyrolysis char, the other using a
hydrothermal carbonisation (HTC) char. It was found that the HTC char burned better,
producing less CO, THC and soot than the pyrolysis char based fuel because the carbon was
less recalcitrant. Issues were found with the engine when using slurry fuels, particularly the
injector needle which would sieze. Investigating better injector design and engine construction

materials is a priority to make slurry fuels viable for developing countries.
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Glossary

Amphoteric Surfactant containing groups of positive and
negative charge. Also known as zwitterionic.

Anionic Surfactant with solely negatively charged ions.

Capacity factor The average power produced divided by the rated
peak power.

Cationic Surfactant with solely positively charged ions.

Char Carbonised material produced from a biomass

material.

Cold gas efficiency

Ratio of energy in the feedstock used versus the
energy in the syngas produced during gasification.

Dp Diameter of particle.

Feedstock Raw material used in manufacturing process.
Genset Engine generator.

Hydrochar A char produced via the thermochemical route of

hydrothermal carbonisation.

Lignocellulosic

Containing lignin, cellulose and hemicellulose.
Terrestrial plant matter.

Load Resistance to the engine applied externally. Absorbs
the power produced.

Pyrochar A char produced by pyrolysis. Commonly known as
charcoal.

Slurry A mixture of fine particles suspended in a liquid

matrix.

Specific emissions

Emissions produced normalised to the useful work
performed by the engine.






