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Effects of additives on activity energy of raw coal during
combustion in the air
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Abstract; The combustion kinetic characteristics of raw coal with different additives were studied using thermal gravi-
metric analysis. The integral method was used.to calculate the individual activity energy of the samples,and the tem-
peratures of peaks in the DTA curves were computed. The results show that adding 2% of MnO, ,Ca0 and CeO, to raw
coal can reduce the temperature of the peak during combustion from 535 °C down to the range of 480-490 °C , and
lower the activity energy from 98 kJ/mol to the range of 70—80 kJ/mol;the addition of 2% of K,CO, can lower the
temperature to the range of 460-470 °C and activity energy to the range of 50—60 kJ/mol. The coincidences of the ac-
tivity energy (E) and temperature (T) are found to conform to the Boltzmann equation described by the relationship
of E=106.22-323.37/[ 1+exp(T/35.45-11.42) ].
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Table 1 Proximate and ultimate analysis data of raw coal

Tk 47/ % TCE /% KB Qu/
M, Au Vad FC, Caa H,y O, N Su (M) - kg™)
1.44 10. 08 15.20 73.28 80.76 4.22 3.12 0.94 0.96 29.23
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Fig.1 TG,DTG and DTA curves of raw coal
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Table 2 Values of exothermic peaks and activity energy for different coal samples

R TRRK R/ °C YA ACVEY HAXRHR e/ (I + mol™!)
1 530.9 y=-11 665. 04x+0. 104 5 0.999 2 96. 90
" 2 536.2 y=~-11 450. 56x+0. 950 3 0.998 8 95.20
JE.
3 535.6 y=-12232.38x+1.024 2 0.996 5 101.70
BERE (534.2-7.1,534.2+7. 1) (97.93-8.31,97.93+8.31)
1 478.5 y=-9577.82x-2.322 3 0. 9987 79. 63
2 478.1 y=-8 589. 13x-3. 870 2 0.999:3 71. 41
JFE 4 +MnO,
3 491.6 y=-8 435. 17x~3.552 3 0.996 0 70.13
B X (482.7-19.1,482.7+19.1) (73.72-9.23,73.72+9.23)
1 490.2 y=-8 783.98x-3. 453.0 0.999 3 73.03
2 485.4 y=-9 692. 08x~1..508 1 0.995 7 80. 58
R +Ca0
3 492.6 y=-9.850.85x~2.277 8 0.997 0 81.90
BEXME (489. 4-9.2,489. 4+9.2) (78.50-8.57,78. 50+8. 57)
1 489.6 y==8 976. 42x-3.214 2 0.998 6 74.63
2 484. 1 y=-9 397. 40x~2. 242 4 0.999 1 78.13
B +Ce0,
3 481.3 y=-9 054. 61x~2. 958 6 0.997 3 75.28
B H] (485.0-10. 4,485. 0+10. 4) (76.01-4.62,76.01+4. 62)
1 464.2 y=-6 846. 28x~3.403 7 0.995 4 56.92
461.7 y=~6 563. 63x~2. 208 6 0.998 4 54.57
JFE+K, CO,
468.6 y=-6713.98x~2.487 6 0.996 4 55.82
B{EX (464. 8-8.6,464. 8+8.6) (55.77-3.57,55.77+3.57)
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Fig. 2 Change curves of exothermic peaks of raw

coal and coal samples with different additives
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