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Table. 2 Summery of char reaction models

Approach  Model Condit Rate equation
ion
Global Low
Rate Temp _ n
Apparent | (Pp=Ps A = KelFors)
Rate =Pg)
Approach
(21] Apparent/ P
Diffusion High R = ox.g
rate Temp ¢ 1 {
I
(Ps<Pg) K K
Diffusion Very
Rate High R, = kd(pw)
(Ps=0) Temp '
Intrinsic A, "
Rate Intrinsic A. = mppﬁ/lgk,(/-’mg X ]
Approach | Rate [22] a
Random L O W o= o
pore at
model[25]

Global apparent[22]= # W9 % Teto
ol 7] wiiel ¢F nwWAntozn e AF 7
28S AAetH Wb Intrinsic kinetics [23]1&
FEHE oty # Ao JgS n A= HH
T XA 1183} global apparent model9]
e B¢k st 28 Intrinsic kinetics &
A2 YFolA F AAE YGSAA R 1
A

Y& T3] g R RLHow @
ol A= global apparent models A}F-&3}FaL
t}. Global apparent ¥} Intrinsic &3 X5 dt
A digt B8] wol] dojol ghol uwh
whg-&o] AA zbol7k & 4 dvH24].
A AEE AAEAS I 72 24HR T
ZW ol 2%, B9V vt 24 2 oY =
Ao wep Mgl 9o Fx, Burnout %
Swellings°l &g 4 4 3 w3 dax EA
2 e 27 o3 AAHA g BFe &
g g8ty wkgo] os AA Y] witd Ao
2 1A A5 A& B d4Es 1 o
T3 gFAQ W oS A7 asith o &
EdR A mds Fdsta A AR
A3E ZAFE = dE 9dA 2 sub-model A

e As e 4
ool

7

BT @RAeed ANAE 74

H(BK21)9 A YL wkgks ),
33 2

[1] Violeta Artos, Alan W. Scaroni T.ga and
drop—tube reactor studies of the combustion of coal
blends, Fuel, Volume 72, Issue 7, July 1993, Pages
9P7-933.

[2] S. Biswas, N. Choudhury, P. Sarkar, A. Mukherjee,
S.G. Sahu, P. Boral, A. Choudhury, Studies on the
combustion behaviour of blends of Indian coals by
TGA and Drop Tube Fumace, Fuel Processing
Technology, Volume 87, Issue 3, February 2006, Pages
191-199

[3] Peraltay, D, Paterson, NP, Dugwell DR,
Kandiyoti. Development of a reactivity test for

coal-blend combustion. The laboratory—scale
suspension—firing reactor(2002) Energy and Fuels, 16
(2), pp. 404-411.

[4] Osvalda Senneca, Plero Salatino, A semi-detailed
Kkinetic model of char combustion with consideration of
thermal annealing, Proceedings of the Combustion
Institute, Volume 33, Issue 2, 2011, Pages 1763-1770.



354

Al 493] KOSCO SYMPOSIUM %%

(20149 %= FAtEY3])

[6] Terry Wall, Yinghui Liu, Chris Spero, Liza Elliott,
Sameer Khare, Renu Rathnam Farida Zeenathal,
Behdad Moghtaderi, Bart Buhre, Changdong Sheng, Raj
Gupta, Toshihiko Yamada, Keiji Makino, Jianglong Yu,
An overview on oxyfuel coal combustion—State of the
art research and technology development, Chemical
Engineering Research and Design, Volume &7, Issue 8,
August 2009, Pages 1003-1016.

[6] Reza Khatami, Chris Stivers, Yiannis A. Levendis,
Ignition characteristics of single coal particles from
three different ranks in O2N2 and O2/CO2
atmospheres, Combustion and Flame, Volume 159,
Issue 12, December 2012, Pages 3564-3568.

[71 Hookyung Lee, Sangmin Choi, Experimental
observation on sequential combustion processes of a
single coal particle entrained into high-temperature gas
environment Sl ngts] 20143 = 4slks] A48
3] FAIEE g KOSCO SYMPOSIUV,
2014.5, pege(s)~ 83-&4.

[8] Experimental Study on Effects of Particle Shape
and Operating Conditions on Combustion
Characteristics of Single Biomass Particles, M
Momeni, C. Yin, S. K Kar, T. B. Hansen, P. A
Jensen, and P. Glarhorg, Energy &Fuels 2013 27 (1),
507-514.

[9] S. Pickard, S.S. Daocod, M. Pourkashanian, W.
Nimmo, Reactivity during bench-scale combustion of
biomass fuels for carbon capture and storage
applications, Fuel, Volume 134, 15 October 2014, Pages
171-179.

[10] Maja B. Toftegaard, Jacob Brix, Peter A. Jensen,
Peter Glarborg, Anker D. Jensen, Oxy—fuel combustion
of solid fuels, Progress in Energy and Combustion
Science, Volume 36, Issue 5, October 2010, Pages
B1-625.

[11] D. Toporov, P. Bocian, P. Heil, A. Kellermann, H.
Stadler, S. Tschunko, M. Forster, R. Kneer, Detailed
investigation of a pulverized fuel swirl flame in
COR/2 atmosphere, Combustion and Flame, Volume
155, Issue 4, December 2008, Pages 606-618.

[12] Renu Kumar Rathnam Liza K Elliott, Terry F.
Wall, Yinghui Liu, Behdad Moghtaderi, Differences in
reactivity of pulverised coal in air (O2N2) and
oxy—fuel (O2/00R) conditions, Fuel Processing
Technology, Volume 90, Issue 6, June 2009, Pages
T97-802.

[13] TSFarow, A Fundamental study of biomass
oxy-fuel combustion and co-combustio, 2013, PhD
Thesis, The University of Nottingham

[14] A.G. Borrego, E. Osorio, M.D. Casal, ACF. Vilela,
Coal char combustion under a COZ-rich atmosphere:

Implications for pulverized coal injection in a blast
furnace, Fuel Processing Technology, Volume 89, Issue
11, November 2008, Pages 1017-1024.

[15] Al-Makhadmech L, Maier J, Scheffknecht G. Coal
pyrolysis and char combustion under oxy-fuel
condition. The 34th Intemational Technical Conference
on Coal Utilization & Fuel Systems. Clearwater,F1.2009.
[16] Jacob Brix, Peter Arendt Jensen, Anker Degn
Jensen, Coal devolatilization and char conversion under
suspension fired conditions in O2/N2 and O2/COR
atmospheres, Fuel, Volume &9, Issue 11, November
2010, Pages 3373-3330.

[17]Alejandro Molina, Christopher R. Shaddix, Ignition
and devolatilization of pulverized bituminous coal
particles during oxygen/carbon dioxide coal combustion,
Proceedings of the Combustion Institute, Volume 31,
Issue 2, January 2007, Pages 19065-1912

[18] Normand M. Laurendeau, Heterogeneous kinetics
of coal char gasification and combustion, Progress in
Energy and Combustion Science, Volume 4, Issue 4,
1978, Pages 221-210.

[19] Badzioch, S., Hawksley, P.GW.Kinetics of thermal
decomposition of pulverized coal particles(1970)
Industrial and Engineering Chemistry: Process Design
and Development, 9 (4), pp. 521-530.

[20] H Kobayashi, JB. Howard, AF. Sarofim, Coal
devolatilization at high temperatures, Symposium
(International) on Combustion, Volume 16, Issue 1,
1977, Pages 411-425.

[21] Ath8](Dachee Kim),#/d7(Sangmin Chol), 2HA
HEEE A4 CFD Aol AMEE= & vhese 2dle]
gk ARGl gk C\’i?

Sl Ass] 0129 % =1 isks] Aldss] FAsET
3 KOSCO SYMPOSIUM =7, 201211, pagels):
67-70.

[22] M M Baum P. ]J. Street, Predicting the
Combustion Behaviour of Coal Particles, Combustion
Science and Technology Vol. 3, Iss. 5, 1971.

[23] LW. Smith, The combustion rates of coal chars:
A review, Symposium (Intemational) on Combustion,
Volume 19, Issue 1, 1982, Pages 1045-1065.

[24] P. Edge, M. Gharebaghi, R. Irons, R. Porter, RT.].
Porter, M. Pourkashanian, D. Smith, P. Stephenson, A.
Williams, Combustion modelling opportunities and
challenges for oxy—-coal carbon capture technology,
Chemical Engineering Research and Design, Volume 89,
Issue 9, September 2011, Pages 1470-1493.

[25] SKBhatia, DD .Perlmutter. A random pore model
for fluid-soild reactions: 1. Isothermal, kinetic control,
American Institute of Chemical Engineering Journal,
Volume 26, Issue 3,1930, Pages 379-3%.





