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The Judy Creek North coal, as would be expected from the combined
~effect of its lower volatile matter adiabatic flame temperature and lower
calorific input, yielded consistently lower gas temperatures inside the
;furnace than did the Sundance coal (Figure 2).

6.3 Flue Gas Analyses

The average flue gas analyses for each combustion trial are summarized

 ; in Table 4. The carbon monoxide level was generally about 0.01% or less and

did not constitute either an emission problem or a significant thermal

penalty.

The sulphur dioxide content of the flue gas on a dry basis from
both coals was significantly less than theoretical. In the case of Judy
Creek North about 607 of the input sulphur was emitted in the flue gas and
the remaining 407 was retained in the boiler ash; the latter ‘percentage

was confirmed by analysis of deposit samples taken throughout the boiler.

Fixation of SO by alkali and alkaline earth elements in the coal
ash is known to depend on both excess-air level and local combustion gas
temperatures. Previous work at CCRL with lignitic coals has shown that
sulphur retention is enhanced by high excess-air levels which tend to increase
furnace exit temperatures, reduce residence times in the furnace, and improve

the oxidation of fuel sulphur to sulphur oxides.

Nitric oxide concentrations, as expected, were much lower for Judy
Creek North than for Sundance coal. This reflects both the lower fuel nitrogen
content and the lower flame temperatures obtained with Judy Creek North coal.
During combustion, nitric oxide concentrations are increased by enhanced
oxidation of both atmospheric nitrogen due to higher flame temperatures and
fuel nitrogen due to burner mixing patterns. It is important to note that
although the trend of the nitric oxide levels is valid, the absolute level of
nitric oxide emissions is also strongly dependent on burner geometry, burner

arrangements, boiler configurations and boiler heat release rates.

6.4 Fly-ash Resistivity

The in-situ fly ash resistivities and particulate concentrations for
both coals over a narrow range of flue gas temperatures are given in Table 6.

The fly-ash size distributions of both coals are shown in Figure 3.
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" FIGURE 1, Schematic illustration of the pilot-scale research boiler showing the sampling locatioms.
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FIGURE 2. Temperatures measured in the pilot-scale research boiler during the combustion trials.
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PARTICLE DIAMETER, pm

_FIGURE 3. Size distribution of the fly ash obtained
during the combustion trials.
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Bulk and in-situ resistivity measurements with a point-plane; Sundance coal.
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FIGURE 5. Bulk resistivity and in-situ resistivity measurements
with a point-plane probe; Judy Creek North coal.
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FIGURE 7. Relationship between slag viscosity and temperature;

calculation based on ash analyses.







