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ABSTRACT 

Brian K. 
A. Benson, 

The feasibility of using an integrated method consisting of 
physical coal cleaning, mild gasification (MG) and low 
temperature oxidation (LTO) to produce chars with S02 emis
sions at least 50% lower than those of their parent coals was 
studied. MG and LTO studies were conducted in both a batch 
fluidized-bed reactor (FBR) and in co.ntinuous feed reactors. 
Combustion properties of coal-char blends were determined at 
the u.S. EPA in a 14 kW pilot-scale combustor and ash deposi
tion behaviors of selected fuels were determined at UNDEERC in 
a drop tube furnace (DTF). 

MG chars were prepared from six different coals in the FBR. 
Under non-optimized conditions, desulfurized chars with S02 
emissions 60 -71% lower than the parent coals were made, 
depending on the coal. Chars prepared from four of the six 
coals had S02 emissions less than 2.5 lbs S02/MMBtu. Treatment 
of a high chlorine coal reduced its chlorine content over 93%. 
Process optimization revealed that the greatest reduction in 
S02 emissions was obtained using smaller particle diameters, 
steam during both MG and LTO, a higher temperature and higher 
oxygen partial pressure. For the only coal tested under 
optimized conditions, S02 emissions were reduced nearly 67%, 
from 4.60 to 1.49 lbs S02/MMBtu. 

In tests at the U. S. EPA; physically mixing calcium:..based 
sorbents with the fuel prior to combustion gave the same S02 
captures as furnace sorbent injection. S02 removals of up to 
66% were obtained for coal and a low-sulfur char/coal blend 
(RTK blend) for Ca/S of 1.5. The RTK blend gave S02 emissions 
of 1.3 lbs S02/MMBtu at a Ca/S of 1.5. Ash deposition studies 
of the coal, RTK blend and a char-lime/coal blend suggest that 
as a boiler feedstock, the RTK blend would be most attractive 
because of its lower slagging and fouling potential and lower 
sulfur content. Of the methods studied in this research to 
reduce emissions of high-sulfur coals, the best method is to 
blend the coal with a low-sulfur char, then mix a calcium
based sorbent with the coal-char blend prior to combustion. 
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