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Astract: The char oxidation characteristics of high ash coal were experimentally investigated at several temperatures
(from 900 to 1300°C) for 4 types of coals (Gunvor, Glencore, Noble, and ECM) under atmospheric pressure in a drop
tube furnace (DTF). The char reaction rate was calculated from the exhaust gas concentrations (CO and CO,) using FT-
IR, and the particle temperature was measured using the two-color method. In addition, the activation energy and pre-
exponential factor for high ash coal char were calculated based on the Arrhenius equation. The results show that as the
ash content increases, the particle temperature and area reactivity decreases. This is because in high ash coal, the large
heat capacity of the ash, ash vaporization, and relatively low fixed carbon content of ash suppress combustibility during
char oxidation. As a result, the higher ash content of coal leads to high activation energy.
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Table 1 Proximate analysis for coal

CATE AR - AEE

Table 3 Char preparation conditions

Ptoximate Gunvor | Glencore | Noble | ECM
analysis (%) coal coal coal coal
Moisture 9.9 9.32 2.5 2.5
Voltile 35.8 33.03 33.2 29.1
Ash 6.3 10.58 17 22.6
Fixed carbon 48 47.07 47.3 45.8

Table 2 Proximate analysis for coal char

Proximate Gunvor | Glencore | Noble | ECM
analysis (%) char char char char
Moisture 1.48 1.96 1.04 1.17
Volatile 5.81 2.52 2.36 2.46
Ash 11.5 19.06 23.1 28.54
F.carbon 81.1 74.45 73.5 67.81
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Carrier gas © &% 75-90um o A& JAE =
W2 "o Yo]F+= 985 it

Main gas (Ipm) 4 (Nitrogen)
Carrier gas (Ipm) 1 (Nitrogen)
Pressure (atm) 1
Setting Temperature (C) 1300

Table 4 Char oxidation conditions

Oxygen concentration (%) 6,10, 16,21

Carrier gas (Ipm) 1 (Nitrogen)

Pressure (atm) 1

Residence time (sec) 1

Setting Temperature (C) 900,1000,1100,1200,1300

Char feeding rate(g/min) 0.13
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Table S A variations of kinetic parameters for nth-order
Arrehenius rate equations

A E
Char (g/cm’s)(atm)™" (kcal | mol)
Gunvor 8.508 16.100
Glencore 25.431 24.016
Noble 32.072 24.948
ECM 32.622 27.106
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