
2nd Oxyfuel Combustion Conference

Impacts of oxy-fuel combustion on coal ash and deposits

Dunxi Yu1, William J. Morris1, Raphael Erickson1, Michael Newton1, 

Jost O. L. Wendt1,*, Andrew  Fry2

1Department of Chemical Engineering and Institute for Clean and Secure Energy,

University of Utah, Salt Lake City, UT 84112, US
2Reaction Engineering International, Salt Lake City, UT 84101, USA

Keywords : Ash chemistry; oxyfuel combustion; coal combustion; pilot-scale study

1. Abstract

This work is concerned with impacts of changing from air-firing to oxy-coal fi ring on the composition and 

morphology of ash and deposits.  The problem is important because deposits on heat transfer tubes can be the 
controlling factor affecting the overall performance of a boiler.

To this end experiments were completed on a (nominally rated) 100kW down flow combustor, with special 

deposit coupons inserted. Results are presented from two groups of experiments.  In the first group of experiments, 
once through CO2 was used to simulate flue gas recycle with all contaminants removed, and the coupons consisted 

of un-cooled ceramic inserts attached to a cooled probe.  In the second group of experiments, a specially designed 
deposit probe was constructed and experiments were conducted on the system with actual flue gas recycle of 

varying composition.

Results from the first set of experiments are already available. These involved a Utah Skyline bituminous coal, a
PRB sub-bituminous coal and an Illinois bituminous coal.  These coals spanned typical US coals of interest, and also 

spanned ranges of sulfur, calcium and iron contents.  Conditions examined were air-fi ring, oxy-fi ring with 27% O2

and oxy-firing with 32% O2, balance being once through CO2.  Exhaust flue O2 was 3%.   Samples collected were 

bulk ash samples, size classified ash, and deposit samples.  Analysis was by SEM and EDS.  Physical examination 
of deposits suggested that these were thicker under oxy-fi ring than under air-firing.  Compared to bulk ash, the 
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deposits contained higher levels of Fe2O3, CaO and SO3 and diminished SiO2, Al2O3, and Na2O.  However, oxy-

fi ring seemed to have very little effect on bulk ash chemistry, although it did have impacts on deposit chemistry.  
Oxy-coal deposits were thicker, and contained higher oxides of Ca, Mg, Al and Si but lower amounts of S and Fe, 

compared to those from air-firing. These differences were not due to differences in size-segregated ash composition.  

The second set of experiments is currently underway, and a new deposit probe has been designed.  However, at 
time of abstract submittal results from these experiments are not yet available.  The final presentation will describe 

the operation of the deposit probe in detail, and present analogous ash aerosol and deposit ash chemistry results for 
the flue gas recycle case with various gas compositions.  For these experiments, the focus is on a single Wyoming 

PRB coal.


