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Mechanism and kinetic characteristics of
pulverized coal combustion in two phase flow
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( State Key Laboratory of Advanced Metallurgy, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:The combustion reaction mechanism and kinetic characteristics of pulverized anthracite coal in two
phase flow were studied by micro fluidized bed kinetic analyzer, and compared with those by thermogravimetry
method. The results show that the combustion reaction mechanism of pulverized coal and the composition of
combustion gas product change when the temperature exceeds 850 C. When the flow rate exceeds 0. 10 m/s, the
effect of gas diffusion is eliminated basically, and the combustion reaction rate of pulverized coal is mainly
controlled by the interface reaction. The combustion reaction rate of pulverized coal increases in a power function
form with oxygen partial pressure, and the influence of oxygen partial pressure on the static combustion is more
remarkable. The apparent activation energy of pulverized coal combustion in two phase flow decreases by
49 kJ/mol compared with that of static combustion, and the interfacial chemical reaction resistance of pulverized
coal combustion in two phase flow is also much smaller than the results by thermogravimetry method at the same
temperature.
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K AL IR g 3 77 2% 53 BT ( MFBKA
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Table 1
ultimate analysis of coal samples

Proximate analysis and

Proximate analysis w,/%
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Figure 1

Structure schematic diagram of MFBKA system

1. quartz tubular reactor; 2. heating furnace; 3 air distribution plate; 4. thermocouple;

5. pre-heating of fluidized gas; 6. fluidizing medium( quartz sand) ; 7 sample;

8: conpressed gas controller; 9: mass flow meter; 10: gas cylinder; 11 gas filter; 12 process mass spectrometer
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Figure 2  Effect of temperature on variation of CO and CO, concentration at pure oxygen condition
a: 750 C; b; 800 C; c: 850 C; d: 900 C; e: 950 C
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Figure 3 Variation of the total yield of gaseous

combustion products with temperature
e: CO; 0: CO,
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Figure 4 Variation of burn-out time with flow
rate at different temperatures
W: 700 T; A:800C; @: 900 C
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Figure 5 Effect of oxygen concentration on variation of CO and CO, concentration at temperature 900 C
a;:21% ; b: 30% ; c: 40% ; d: 50% ; e: 60% ; f: 70% ; g: 80% ; h: 100%
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Table 2 Isothermal kinetic parameters of pulverized
coal combustion in the two phase flow

A/ (s-kPa")"  E/( KJ-mol™") m R
110. 60 85 0.39  0.9679
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Figure 6 Effect of oxygen concentration on TG

curve of pulverized coal combustion reaction
a;: 21% ; b: 30% ; c: 40% ; d: 50% ;

3

e: 60% ; f: 70% ; g: 80% ; h: 100%
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Table 3 Non-isothermal kinetic parameters
of pulverized coal combustion in TGA

A/ (s-kPa™)™! E./ (kI-mol™) m R

791.98 134 2.45 0.9544
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Figure 7 Comparison of the resistance of interfacial
chemical reaction measured by MFBKA and TGA
m: MFBKA ; a: TGA
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Figure 8 Comparison of experimental and calculated values of combustion reaction conversion of pulverize coal
varied with time at different oxygen concentrations
experimental values: M: 21% ; A: 50% ; ®: 100%
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