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A Study on the Combustion Characteristics of Coke and
Anthracite in an Iron Ore Sintering Bed

Won Yang', Kwanghcok Yang™, Sangmin Choi™t |

Eungsoo Choi””, Deokwon Ri™, Sungman Kim™

ABSTRACT

Coal combustion in an iron ore sintering hed is a key parameter that determines quality of the
sintered ores and productivity of the process. In this study, effects of the different types of coal -
coke and anthracite - on the combustion in the iron ore sintering bed are investigated by
modeling and experiment. Fuel characteristics of coke and anthracite are observed through a few
basic analysis and thermo-gravimetric analvsis. It was found that coke has a higher reactivity
than anthracite due to the difference of surface area and density. Those characteristics are
reflected to the 1-D unsteady simulation of the iron ore sintering bed. Calculation results show
that different reactivity of the fuel can affect the bed combustion, which implies the further
investigation should be performed for obtaining optimal combustion conditions in the sintering bed.

Key Words

Alphabets

A. © surface area (m”/m’)

C : molar concentration (kmol/m”)

d, © particle diameter (m)

E ' activation energy (J/kmol)

kr : Arrhenius reaction rate (/s)

ki © mass transfer coefficient (m/s)

n : number density (/m’); packing paramcter
R ! reaction rate

W @ molecular weight (kg/kmol)

e dd

© Combustion, Solid fuel, Modeling, Iron ore sintering bed

Greeks
v o stoichiometric coefficient
¢ ! particle area factor
& surface area factor
0 ! intrinsic reactivity

Subscripts
eff | effective
g - gas
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Coke Anthracite

C 87.86 86.04

H 0.63 1.34

ASL?;Z"'&) 0 942 | 1185
N 1.55 0.58

S 0.54 0.21

Proximate Volatile 2.26 499
analysis Fixed carbon| 83.75 79.69
{%, Dry base) Ash 13.99 15.34
Heating value (kcalfkg) 6294 5971

Table 1. Results of elemental, proximate, and
calorimetric analysis for coke and anthracite

dEH A& 10 mg AEo dgishe] o) Felzio
o, 1000°C 7R & % 10°C &2 $20] o]
%“"0?/}31, 227F 1000°C o =23 FlEs oA
2E5E FAFERE sdY &n AE 70
Ar —E—%?li MAate] Abgate] vt Holud
A @A Bew 1000°C o Eedt e 3
& A2 9Y. Fig. 2 oy 3maset Folgke] v
3 dEy B4 ARE vE HO“‘D} A A7
of W& A #3ls el TG A5 o)
A ziel wel = E3 DTA ﬁlx—f LER A ).
FAgty] AS, FWEo]l mAsd Als) Fol ¥
F 5o ‘il“? 2 R BridAn da g
7b dojual JdSg BeiE F 9ot 1 Age

- Ul“lo}t} ,L.} :!_51;91 e 7
Zodgke] ®le) vl WA veta e &
#wEFE £ ggen, oF Fdl vY £7
@mAzC] WAl FAgkd] Hlef o] wEE 4

ot e ,
2 ox glo o oy
o O,

o

>~
=

10 mg WES] AFF ¥4 FeAe As 97
A 437 S1se] Fig

Agstel £ U we ol
#gatdch Table 2

S JE R
Al

lnlﬁ}"% LW‘rLHSdU} CR=
ol B4 FYreh A e

2 24 W EFR&AY. =@ dx a7

A 2gelA F2 AFEeh 2vlel sidsi
15 - 30 mm ol s} £4& Fasisich &9/

ZtARE BAL BIE Y 24E AbEs)
931 10 L/min 3% AA Ao Hx) FAks 29
71ge] MAol AwkAel ATk Ao wig ulg

o
olfthe EAdel Ut

- — = e o 00010
2 Coke
o- - Anthracite
4 0.0008
Carriergas : Ar | yi‘(}arrier gas : Air
! i
g’ 06
04
0.2+
DTA
[ » 80

Time (min)

Fig. 2. Results of thermogravimetric analysis -
for coke and anthracite
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Fig. 3. Schematic diagram of the
experimental rig for thermogravimetric
analysis of large amount of fuel

Data acquisition
board

General TGA TGA in lab-scale
furnace
sample weight 10 mg 1g
Carrier inert Ar Nz
gas | in 1000°C Air Air
Flow rate of carrier .
gas - 10 Lfmin
Heating rate 10 °C/min 10 °C/min
Measurement of gas
composition No 02, €O, CO
Particle size Not considered| 1.5 ~ 3 mm

Table 2. Conditions of thermogravimetric
analysis
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Fig. 4. Results of thermogravimetric analysis
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Table 3 oy 7%

phases

Solid-gas | Drying, Pyrolysis

Sub- | reactions | Char combustion/gasification
models| Gaseous | CO combustion

reactions | Hp combustion

Particle shrinkage by reactions
Generation of internal pores
Bed height / Porosity changes

Geometrical
changes

Table 2. QOutline of the combustion model in
the sintering bed
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Fig. 8. Calculation results of temperature
distributions in the sintering bed for using
coke and anthracite
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Fig. 9. Combustion zone thicknesses and
maximum temperatures in the sintering bed
for using coke and anthracite
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Fig. 11. Duration time above 1000K and
maximum temperature for using coke and

anthracite
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