HWAHAK KONGHAK Vol. 25, No. 4, August 1987, pp. 345-354
(Journal of the Korean Institute of Chemical Engineers)

o
=

r
02
njo

o|8%t I FAEte| nF ALutZof st AEAT
=

(1986+1 11¥ 3% A+, 19874 5% 6% =)

An Experimental Study on Intrinsic Combustion Kinetics of
Korean Anthracite by Thermogravimetric Analysis

Kyun Young Park, Young-Cheol Bak, Jae-Ek Son and Won-Hoon Park

Korea Institute of Energy and Resources
* Korea Advanced Institute of Science & Technology
(Received 3 November 1986; accepted 6 May 1987)

k4 of
Ak dauke 712 8E 7] YatodME odankgoe] H4ql ofodolA ulAH odaAddS sl
of dlc}, ZFul4l Folul F oiHel (A Aeb) s} dteleg ofE A&7 sle] A A (Thermogravimetric

Analyzer)e.2 4stsl, £5 600-680°Coll+ 453 27, Haske S stz 28, 5kcal/ g-mol,
dlzclal 8,3x10°cm? ! /g-mol *7 sec, AbAvg el A WA 0, 7% 7hAH, ek 47 27,0
kcal/ g-mol, 3, 8X10% cm®/g-mol.sec, 1, 022 “}EIL

sk g5 2E ghE4]7]7] SfstedAie A8 EU]E ERSfroll atet Ao A¥Aez AAse
Aol 7ha Faste, Arigiztel A5z 3 1—% A5 A7]s Atofop hrp, daubg S=g A3
ol me} kg2l s Fokslebrh A 7kl & AAe] Zhisks Ade el ol AL 1
2 7|gaiHel wale] 7)alste Aeg dthdoh,

]

2
>y,

Abstract— A microscale combustion experiment was performed under the chemical reaction control conditions
in order to measure the intrinsic combustion kinetic data of coal. Daechon coal (low calorific value) and Hamtae coal
(normal calorific value) are chosen as two representative Korean anthracites for themogravimetric analysis.

Measured activation energy, frequency factor, and reaction order of oxygen concentration are 28.5 kcal/g-mol,
8.3 x 108 cm2!/g-mol®”. sec, 0.7 for Daechon coal; 27.0 kcal/g-mol, 3.8 x 103 cm®/g-mol. sec, 1.0 for Hamtae coal,
respectively, under atmospheric pressure, and between 600°C and 680°C.

It is found the most important to predetermine the sample mesh size of each coal, so that the chemical reaction
control conditions are guranteed. The-reaction rates are observed to increase with time until they reach a maximum,
then decrease slowly as reaction goes to completion. This phenomenon can be explained to be caused by the change of
reaction surface area, i.e., by the change of pore structure as the reaction progresses.
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Table 2. Activation energies of graphites and coals.
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Fig. 14. The change of aKo with conversion for
Hamtae coal.
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Fig. 15. The change of relative reaction surface
area with conversion.
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NOMENCLATURE

a : The ratio of available reaction surface area at
any stage of conversion to the initial available
surface area (S/S50)

Co, : Oxygen concentration, g-mol/cm?

E : Activation energy, cal/g-mol

Enr:':ol )n (Qlc)

Ko : Frequency factor,(g

n : Reaction order of oxygen concentration
R : Gas constant, cal/g-mol.°K

S . Instantaneous reaction surface area, cm?/cm?
So : Initial reaction surface area, cm?/cm®

T : reaction temperature, °K

t : Time, sec.

X . Conversion

W Instantaneous weight of the sample
Wo : Initial weight of the sample

Wa : Weight of ash in the sample

Wv . Weight of volatiles in the sample
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