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The PRCfE undertakes pure and applied research related to the utilisation of wastes, espe-
cially for energy generation and transformation of waste (especially solids) into useful prod-
ucts.   

Current Projects 
 
Refuse-derived fuels utilisation 
The aim of this research is to facilitate the de-
velopment of MSW combustion for power gen-
eration.  One of the major challenges to the 
development of these processes is variation in 
combustion conditions which arise from vari-
ability in feed composition and constitution.  A 
major focus of our research is examining com-
bustor conditions which minimise the formation 
of dioxin, which are highly toxic byproducts 
which can form during combustion processes. 

Indirect Thermal Desorption Rotary Furnace 

Co-firing of coal and biomass 
In this process, biomass, often waste timber, is mixed with coal in a 
conventional coal-fired boiler.  Although the mass of biomass is 
relatively small (usually <5%), the possible inclusion of undesirable 
species with the wood (for example wood treated with preservatives 
such as copper chromium arsenate) can result in unwanted emis-
sions, either airborne or in the furnace ash.  In our research, we 
examine the conditions minimising emissions of unwanted byprod-
ucts arising from cofiring of coal and biomass. 

 
Spontaneous ignition and self heating of                    
lignocellulosic materials 
Frequent fires may occur during co-combustion of coal with 
biomass, as a consequence of the spontaneous heating 
and auto-ignition of lignocellulosic materials.  The main aim 
of this project is to study chemical reactions between po-
rous solid fuels and oxygen at low temperatures (it is, be-
low 100 oC), to design safe grinding and storage facilities 
for biomass in power plants.  Although focusing on lignocel-
lulosic particles, the results from the project will have fun-
damental significance to self-heating and self-ignition of 
other solid fuels, such as coal, milk powder or metals dust. 

Experience 
Researchers have been involved in a variety of projects, including the   
development of a novel process for the treatment of contaminated 
soils and polluted sediments. Our experience includes pyrolysis and 
oxidation of lignocellulosic materials and coal, and the development 
of practical   models which are used to facilitate a better understand-
ing of the transformation process, or used during pilot plant and full-
scale design and operation. For example, based on fundamental and 
applied research, Professor Lucas and his team have designed, de-
veloped and commercialised a thermal desorption treatment process, 
capable of treating 30 tonnes/hour of soils polluted with organic 
wastes such as tars, greases, oils, pesticides and other environmen-
tally hazardous chemicals.  

High–Pressure Thermogravimetric Analyser 
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FOR INFORMATION ABOUT THE WASTE TO ENERGY PROJECT CONTACT 
Professor Eric Kennedy 
Faculty of Chemical Engineering 
School of Engineering and Built Environment 
The University of Newcastle, Australia 
T +61 2 4921 6177 
F +61 2 4921 6920 
E Eric.Kennedy@newcastle.edu.au  
 
 
FOR GENERAL INFORMATION ABOUT THE CENTRE CONTACT 
Mr Shannon Martin 
Centre Coordinator 
Faculty of Engineering and Built Environment 
The University of Newcastle 
Callaghan, NSW, Australia 2308 
T + 61 2 4921 5466 
F + 61 2 4921 6893  
E Shannon.Martin@newcastle.edu.au 
 
livesite.newcastle.edu.au/energy 

!!!
!!

PRIORITY RESEARCH CENTRE FOR ENERGY 

Tank Bottoms
(e.g. Refinery

Sludge's)

Centrifuge

Blending

Oil/Water
Separator

Fractionator

Rotary Kiln (Indirect) Condenser

Rotary Kiln (Direct) Thermal
Oxidiser

Waste Liquid Oils
(e.g. Cooking Oils)

Biomass
(e.g. Green

Waste)

Solids

Contaminated Soils
(e.g. Gasworks

Residues)

Heavy
Liquids

Condensed Oils

Liquids

Raw
Oils

Desorbed
Organics

Heat
Exchanger

Baghouse/
Scrubber

"Bio-Fuel"

Blending

Metallurgical
Feedstock

(Blend to
optimise
Calorific Value)

Clean Soil (Inert)

Blending
Soil

"Product"

INDIRECT
THERMAL
DESORPTION (ITD)

DIRECT THERMAL DESORPTION (DTD)

Example Process Synthesis 

Biomass pyrolysis from its components and the effect of pressure 
The need for solutions, to minimise environmental problems resulting of their extensive use, puts biomass, a renew-
able source of energy, in a very auspicious position with regard to its potential use for energy generation.  The aim 
of this research is to develop kinetic models for biomass suitable for use in the design and scale-up of thermal con-
verters, such as combustors and gasifiers. 
 
Fundamentals of integrated organic waste treatment and bio-fuel generation 
The aim of this research is to investigate the feasibility of an integrated process which combines two recalcitrant 
wastes (refinery tank residues and waste oils) with biomass, to produce fuel and coke. The significance of the pro-
ject is that a biomass/waste blend is transformed into a carbon-rich coke (suitable as a reductant in raw metal proc-
essing) and a bio-fuel - a high value commodity. 


