=ol|lUX|SEE|X((1996), X553 M2Z
Energy Engg. J(1996), Vol. 5, No. 2, pp. 170~175

TGAO| 2t 7 - PIES] HAEMN 43510 X] H|

HME - HHM - O[S - MM
AYATY, S et

Combustion Characteristics and Activation Energy From
Thermogravimetric Analysis of Bituminous and Anthracite Coal

Sung Chul Kim, Byung Sun Choi, Hyun Dong Lee and Sung Sun Hong*
Korea Electric Power Research Institute
*Department of Chemical Engineering, Chungbuk National university

2 o

Sl S Aol M AREE T 9l 35 frdw 2 FaAvtel W8 iz} =7)9} CaCO; F+4
ol @2 TGA ¥4-& Fasts B3 & 7o} a2 FAZE A= e 360~-380°C2
Fdgte] 570~600°CR et 200°C A= wiokeh fadwke] SRS dE 4 &5l whe} 14~20
kcal/mole g #{o] 31 Folgt2 37~55 keal/moleZA] Fadwte] frdvkrct A slol =7} wh$- ot
Aure] 12327)7h Al ASE A Stelu] ) Fastiln FAZFES B Sl 3e A
7} lddeh. f - FAe] f-aHET CaCO, H[ES 112 F44] fodshe 84 3feluA] Walr} agre
1} Fodeke] 739 1~23 keal/mole X} =2 BA 3ol 2|7} Zaslsict.

Abstract — This study is to determined the activation energy from TGA experimental data for the bi-
tuminous and anthracite coals of three kinds which are being used in the domestic coal-fired power plants.
TGA experimental data indicate that the weight loss temperature of bituminous coal is 200°C higher than
that of anthracite coal. Activation energy of bituminous coal is in the range of 14~20 Kcal/mole compared
with 37~55 Kcal/mole of anthracite coal. A reduction of particle size of coals results in the decrease of ac-
tivation energy and activation energy has a good correlation with the weight loss percent of coal in the
TGA experiment. Addition of CaCO, on anthracite coal caused to decrease the activation energy of 1~23
Kcal/mole while activation energy of bituminous coal do not change significantly.
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Table 1. Properties of bituminous and anthracite coal.
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bituminous coal

anthracite coal

coal name
Jtems Drayton Ulan Amcoal Jangsung Hanbo Hwasoon
roximate moisture 2.17 1.96 2.67 1.25 1.01 1.00
Panall‘;is volatile matter 31.26 29.83 25.75 4.79 5.18 4.59
(Wt;) ash 17.58 11.68 13.79 38.21 39.57 30.15
© fixed carbon 48.99 56.53 57.79 55.75 54.24 64.26
sulfur (wt%) 0.83 0.66 0.62 0.73 0.41 0.22
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Fig. 3. Effects of CaCO, Addition on Thermograv-
imetric Analysis.

Table 2. Thermogravimetric analysis and activation energy of bituminous coal

particle size

weight loss(%)

activation energy (Kcal/mole)

coal name h
(mesh) bituminous coal ~ coal/CaCOy(1:1)  bituminous coal  coal/CaCOy(1: 1)

100~120 829 814 17.2 15.3
AMCOAL 200 ~230 82.7 81.2 16.5 15.6
325 ~400 80.4 80.9 16.1 17.8
100~ 120 86.4 86.1 18.8 15.4
DRAYTON 200 ~230 80.2 81.1 17.2 15.6
325~400 80.1 80.9 16.3 16.3
100~ 120 87.6 85.5 17.0 16.1
ULAN 200 ~230 86.8 84.4 15.7 16.1
325 ~400 84.0 84.0 150 16.9

Energy Engg. J (1996), Vol. 5(2)



174 EE e

—o— HANBO (100~120mest)
——e— HANBO:CaCO,=1:1
——-a— HWASQON (100~-120mesh’

Mass Percentage (%)
w
=
i

40 - —— HWASOON :CaCO,=1:1
I —o0— JANGSUNG (100-120mesh)
30 -—+— JANGSUNG : CaC0,=1:1

4] T T T T T T T T T
[ 100 200 300 400 500 600 700 800 900 1000

Temperature (°C)

Fig. 4. Effects of CaCO; Addition on Thermogravime-
tric Analysis of Anthracite Coal.

Mass Percentage{%)

T T T T T T T T T T
10 210 410 610 810 860 910 960 1010 1060

Temperature(°C)

Fig. 5. Thermogravimetric analysis of CaCQO,.

Table 3. Thermogravimetric analysis and activation energy of anthracite coal.

particle size

weight loss(%)

activation energy (Kcal/mole)

coal name

(Mesh) anthracite coal ~ coal/CaCO4(1:1)  anthracite coal  coal/CaCO4(1: 1)

100~120 65.6 65.6 430 29.8

HANBO 200 ~ 230 58.4 57.4 38.8 341
325 ~400 574 571 373 36.1

100~120 67.7 66.3 54.5 31.0

HWASOON 200 ~ 230 65.1 65.4 54.5 31.2
325 ~400 65.0 64.9 50.5 34.7

100~120 732 69.4 52.9 33.1

JANGSUNG 200 ~ 230 58.3 57.9 52.4 36.2
325~ 400 57.6 57.6 492 389
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