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Effect of condensation heat on low temperature
oxidation of a low rank coal
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Abstract The heat of oxygen reaction of low rank coals during low temperature oxidation under dry oxygen is
measured using pulse calorimeter. The relation between the condensation heat and temperature at low temperature
is investigated under wet nitrogen with relative humidity of 80% in order to study the effect of condensation heat
on the low temperature oxidation of low rank coal. The results indicate that the heat of oxygen reaction increase
with temperature under dry oxygen but condensation heat decrease with temperature under wet nitrogen. Both
kinetic equation of Arrhenius and activation energy are obtained under dry oxygen. It is also found that the con-
densation heat is much higher than the heat of oxygen reaction when the range of temperature is from 26 C to
60 C. Therefore the condensation heat is a key factor affecting the reaction of oxidation of low rank coal at low
temperature.
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Table 1  Analyses of coal properties
1~11 Proximate analysis w /% Ultimate analysis w,, /%
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Figure 1 Changes in the trend of thermograms at 299. 15 K
under dry oxygen
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Table 2  Effect of temperature on the heat of oxygen reaction
Temperature Enthalpy Q/F g
T/K Q In Q

299.15 4.59 1.525
308. 15 -6.78 1.915
323.15 -11.94 2.48
333.15 -19.87 2.989
348.15 -30.78 3.427
363.15 -51.29 3.938
373.15 -88.86 4.487
393.15 -192.38 5.259
403.15 -283.18 5.646
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Figure 2 Heat of oxygen reaction against temperature
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Figure 3 Plot of InQ against 1/T
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E 3
39.3 kJ/mol Table 3  Effect of temperature on the condensation heat
Temperature T /K Enthalpy /¥ g
2.2 299.15 -212.96
80% 308. 15 -145. 67
0
323.15 -79.49
4 299.15K 80% 333,15 0.2
348. 15 -41.79
4 363.15 28.01
373.15 -23.77
0 393.15 -21.64
403.15 -20. 61
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3 Figure 5 The condensation heat against temperature
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