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ABSTRACT 

Oxy-fuel along with a number of other technology options forms a broad portfolio of 
innovative energy technologies for CO2 capture and sequestration (CCS). Approximately 
70% of the future cuts in global greenhouse gas (GHG) emissions are estimated to be due to 
implementation of CCS options. However, oxy-fuel requires relatively large energy inputs to 
function effectively. Innovative solutions for minimisation of the energy footprints of oxy-
fuel process are required before this technology can be deployed worldwide on a truly 
commercial basis. This particular challenge is the focus of a major research initiative at the 
University of Newcastle. Specifically we are developing a chemical looping based 
technology option for oxygen production which can significantly reduce the energy footprint 
of the air separation unit (ASU) in an oxy-fuel plant. The energy footprint of the process 
which is referred to as Integrated Chemical Looping Air Separation (ICLAS) process is about 
10% of a conventional cryogenic ASU. Moreover, we are investigating the ‘Direct Use’ 
applications of geothermal energy as a means of enhancing the thermal efficiency of coal-
fired power generation. In this geothermal assisted power generation (GAPG) concept the 
heat from low to medium temperature (120°–170°C) geothermal resources is utilised to 
providing a pre-heating thermal boost for existing coal-fired generators (i.e. feedwater 
heating). Such measures enhance the thermal performance of a coal-fired power plant 
retrofitted for oxy-fuel operations and thereby can help alleviate the negative impacts of the 
oxy-firing, ultimately boosting the techno-economic viability of the oxy-fuel technology 
option. The paper presented here provides an overview of our current research in ICLAS and 
GAPG subject areas. 

 

 


