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Combustion Rate of Coke at Different Existing States Prepared
by Fine Alumina

Eiki KaAsAr and Yasuo OMORI

Synopsis :

The combustion rate of coke in the course of iron ore sintering is one of the important factors which govern
the temperature pattern in the sintering bed and resulting properties of the produced sinter in the blast
furnace. It has been pointed out by Hida et al. that there are some kinds of existing states of coke in the
sinter raw mixture, such as S, C and P types, and the existing states remarkably influenced the rate of coke
combustion.

In this study, some quasi—granules, which were modeled S and P types, were prepared by using coke
and alumina particles. The effects of melt formation and reduction and reoxidation of iron oxide, which
occurred at the shell layer of the granules, on the coke combustion can be neglected. The combustion
rates of coke in the bed packed with dense alumina spheres were measured by a sintering simulator system.
On the other hand, a mathematical model for these coke combustions was developed by the application
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of the unreacted—core model. The calculated results of the combustion rates were compared with measured
ones, in order to derive the combustion equations of the coke. The computed results and measured data,
such as combustion rates and bed-temperatures, agreed fairly well at various preheating temperatures.

1.

SRELH O BERS BRI B\ TR BERS EE o Mk kX e
MEY 5 2 DBRRE 2 -3, BREBATETTS
BADKRIGIC LB FREERBER IO THESE - BH
VLK - BROBBEIC IO TIREIhS. FTh
2 — 7 ADBRBEI I S ERB KX T L XD,
Beri 7T et AR T DERDO—DEE X bh B, #
K, BEKE 7 e ADHEMN E F AR CTUL, BEREEA
Da—7 ARFEREE U URFE—RLF 2 EEY LT
H. LoaL7enih, FEEBEHFO = — 7 A DBREUI IR
FREREOPED 5 VIIHEEILEHETHD Z &0 b,
BADNS 2 -2 —HBEBAGELEZELCOREIRTH
5.

—7, BEkE mix D o — 7 ARF EOWTREL D

REREBL LD EAEHBIRTEY, EHLY oh

H% “S” (Single), “C” (Composite), “P” (Pellet) o
=20 type AL, S type RFDOFTHER M
Wwa — 27 ARTFEREIC S type & L. Xk, T

IFMERAGT, Sh BB FO 7 VR & F
L, 7TA3IFFIBBAND =2 — 7 AR & A L 7okS
R, BEEE R L0 NO, HlREHEIMARBEC X 55
B RELZTHZEXREL TS,

HESNL, He7 L rRBEBRCETS S type
D2 — 7 ARFORBERBREIT, ZOMEXREITTS
CER IO TRIERERAZEBL W5, AR TIL,
THET7AIFHHCERLLBERED RS 2 — 7
ADEFAFORFREHALC, 743 FREDREER
BERACRITZREEEEAIE L. i, ToHEK
HoS5%x S, P type = — 7 ADBREEIC D\ TRRIGE: €
FAEREH LT, ThEFhoEERIC DT
BELico THET 5.

2. 2 B kK B

Fig. 1 wRBRIELE o @M ELrT. AEEIERYC
IOTHE LBiEY $ 2 V- —%HE, KE{LL
LoThy, REE v, r LICBEOEBREBEIEARE
DEF KRBT HHERFELRE BB ITHhS.

BFn 60 £ 10 AL #HEALTRE Wi 60 £8 59 524 (Received Aug. 9, 1985)
* WAL KFEEYHEHEFEF (Research Institute of Mineral Dressing and Metallurgy, Tohoku

University, 2-1-1 Katahira Sendai 980)

*2 WL RERGEBBPE T (Research Institute of Mineral Dressing and Metallurgy, Tohoku

University)



1538 % L+ W

% 72 4 (1986) #10%

v

e

| Mass flow controller 2 Gas mixer 3 Outer alumina tube
4 Preheater for gas 5 Digital manometer 6 Infrared heater
7 Inner alumina tube 8 Solenoid valve 9 Water cooling
copper tube 10 Infrared gas analyzer 11 Cooler for gas
12 Computer 13 Alumina bed 14 Sample bed 15 Thermo-
couple

Fig. 1. Schematic diagram of a system for the
simulation of sintering.
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Fig. 2. Measuring positions of bed-
temperatures.
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P type
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d;=0.1-0.17cm dg=0.2—0.24cm

Ve/Vp=0.23 Vg/Vp=0.36 W,: W,=20:80
Fig. 3. Pellets prepared for experiment of coke
combustion.

Table 1. Particle size distribution of coke and alumina powders (wt%).

(mm) —0.044 —0. 105 —0. 149 —0.25 —0.35 —0.50 Mean size
Coke 6.5 8.1 26.5 28.8 30.1 — 0.19 mm
Alumina 10. 3 3.3 13.6 15.9 33.6 23.3 0.26 mm
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Photo. 1. Examples of various existing states of
coke prepared for experiment.
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Table 2. Experimental conditions.

Existing state _
of coke S(S-A) S(s-B) P
Coke weight
e 8 0.102  0.09 0.098 (g/cm3-bed)
. 770 770 845
Preheating 975 975 975 (C)
P 1095 1095 1095

Superficial velocity

of input air 0.51{at 256°C] (m/s)

[ T
Pre-heat.

temperature 770°C

975°C

1095°C

Photo. 2. Appearance of pellets after combustion.
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Fig. 4. Changes in measured and computed

pressure drop of the beds with time.
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Fig. 6. Comparison between measured and com-
puted changes in combustion rate of coke (S-B)
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Fig. 9. Comparison of changes in measured bed-
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Fig. 10. Unreacted core model for combustion
of S type coke.
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Fig. 11. Unreacted core model for combustion
of P type coke.
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Fig. 12. Relation between rate constant of chem-
ical reaction for P type coke and temperature.
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Fig. 14. Computed combustion rates of coke in
three positions of sample bed.
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