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Study on the Combustion Kinetics of the Imported Bituminous Coal
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ABSTRACT

The combustion kinetics of the imported bituminous coal was studied in the interme-

diated heating rate. The activation energy and the frequency factor were obtained by experi-
ment of the coal weight loss depending on the combustion time with I.R. furnace. The experi-
ments were performed in the heating rates of 1,5,10°C/sec or 20°C/sec at the 600-900°C
maximum temperature. The values of the activation energy(E) which were calculated from
the experimental data existed in the range from 3000cal/g-mol to 15000cal/g-mol, and those
of the frequency factor(1nk ) were in the range from 4.5cm/sec to 11 5cm/sec.

Nomenclature Pa : Density of substance A

S : Surface area Vo : Initial volume of a particle

Nj @ Mole of substance A

Va : Volume of substance A 1K =

Ks : Kinetics constant in particle surface

Po,: Partial pressure of oxygen et o] & Wyl mA] Ade Heows
R : Gas constant Abgo] e A9 §7 ogelyv Fd A
Co,: O, concentration Qg AlAd A A3 A5 Agredsht A
Xa : Conversion of substance A g7t23t & Mgs Adsle] AMgsE F
t : Time olg W Heghe] dago] & Y A
Ko : Fregency factor dhdo] gith? Mehe] W A ol & W
E : Actvation energy e v A&, 5% d4 Tl six,°]
T : Temperature (°K) FoA HEE d4E A olg sEddA
Ro : Initia]l particle radius 5o o] o]gHm JYtt? Mg ol g siFut
r¢ @ Core radius e Foll o]fHIL e vEY A4 Y
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Fig.1  Flow Scheme of Experimental Apparatus
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Fig.4 Activation Energy vs. Heating Rate
at Unsteady State Combustion
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Fig.5 Frequency Factor vs. Heating Rate at
Unsteady State Combustion

L A
Te
> - o
3 _© 600___ -
8 1 a 700 -0
o
- D org )
% o 900 ,/K
o //
<9 e
e //g
1 . o
g0 ¢
s 4

g off”
] /

A 1

s000 ‘10000 13000
Activation Energy, cal/g-mol

Frequency Factor vs. Activation Energy
at Unsteady Stale Combustion

.,,
@
o



420/88 X

5.8 E

JMEEEES 1,510 2 20C/secsE w3}
A7eA HF2&x 600 700, 800 2 9007
o e FARAEY A4S AFDARN
H o 22 ZES AU

1) 843 JuAge NdE=rt S
o wl A stg e, 300094 15000cal /
g-mol | T},

2) 9 xdAe k% 7MEETT 5
7tgtell wet gasig e, In kool @ 45
olA 11.5em/sec olFTh

3) 43t A niedAy #(Cin
koo oA Ao Aygxoz gA4s) o
Uz gtel F718hd Inko. o #a=E 7RI &
st R gtol Z4sE Inked = &
23 T EG Fgol o]Fox 1 YT

& 18 o

1. 9 5¥31H 3, Annual Fuel Review-1984,
Nenryo Kyokai-shi, 64(7), 1985.

2. R.A. Meyers, Coal Handbook, Marcel
Bebber Inc., 1981.

3. M.A. Field, Combustion of Pulverized
Coal, The British Coal Utilization Re-
search Association, Leatherhead, Surrey,
England, 1967.

10.

11.

13.

14.

. JW. Cumming and J.

M.A Elliott, Chemistry of Coal Utiliza-
tion, John Wiley and Sons Inc., 1981.

J. Szekely, W.E. James and H.Y. Sohn,
Gas Solid Reaction, Academic Press.

. RM. Felder and F.D. Gilman, Analysis

of Volatile Products from the Slow
Pyrolysis of Coal, North Calolina State
Univ., 1984,

McLaughlin,
Thermochimica Acta, 57,253, 1982,
C.Y. Wen and E.S. Lee, Coal Conversion
Technology, Addisonwesley Pub. Co.,
1979.

T.S. Wang, YF. Zhang, Z.G. Pan, AF.
Ren and Y. Zhang, Inst. of Engrg.
Thermophysics, Befjing, China, 1984.

. O. Levenspiel, Chemical Reaction Eng-

ineering, John Willey and Somns, Inc.,
1972.

C.L. Smith, Digital Computer Process
Control, Intext Educational Publisher,
1972.

P.P. Festel, K.H. van Heek and H. Junt-
gen, Compensation Effect in the Steam
Gasification of Coal, 14, 363, 1979.



