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Analysis of CO Reduction of Hematite Pellets in an Isothermal
Fixed Bed by Multi-interface Model

Takeaki MURAYAMA, Yoichi ONoO, and Yasuji Kawar

Synopsis:

Reduction experiments of hematite pellets with CO in an isothermal fixed bed were carried out under
various experimental conditions. The pellets used were made of pyrite cinder and their porosity was ap-

proximately 159%,.

The equation of continuity for CO reduction of pellets in an isothermal fixed bed was numerically solved
by the application of the multi-interface model to describe the reduction rate of the pellets where parameters
obtained previously by the technique of step-wise reduction of the pellets were used. Agreement between
the calculated curves and observed data was satisfactory.

In the experiments it was observed that pellets in the vicinity of the tube wall were reduced more or less ra-
pidly than in the central part of the tube. The wall was found, however, to have a small effect on the cal-

culated results of the average fractional reduction of the bed and exit gas concentration.
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Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Comparison of calculated curves of
average fractional reduction of the pellets
over the whole bed F and CO, concen-
tration in exit gas Xgo,r with experi-
mental data for CO reduction of hematite
pellets in the fixed bed. The operating
condition is that 7=905°C, W,=400g,
70=0.64cm, L=7.8cm, Pco jniet=1 atm,
and Q=1NIl/min.
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Fig. 3. Comparison of calculated curves of F
and Xco,s with experimental data for CO
reduction of the pellets in the fixed bed.
The operating condition is approximately
the same as in the case shown in Fig. 2
except that L=8.5cm and Q=2 NI/min.
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Fig. 4. Comparison of calculated curves of F
and Xco,s with experimental data for CO
reduction of the pellets in the fixed bed.
The operating condition is that 77=905
°C, Wy=402g, r,=0.64cm, L=8.7cm,
PCO inlet=l atm, and Q=3 Nl/mln.
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Fig. 5. Comparison of calculdted curves of F . |i
and Xco,s with experimental data'for CO
reduction of the pellets in the fixed bed.
The operating condition is approximately
the same as in the case shown in Fig. 4
except that Q=4 Nl/min and Pgg ijpret=
0.97 atm.
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Fig. 6. Effect of CO tgas flow rate on the average
reduction curve and Xco,s for the CO
reduction of the hematite pellets in the
fixed bed. (7T'=905°C, W;=400g, ro=
0.64cm)
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Fig. 7. Comparison of calculated curves of F

© 7 and Xco,s with experimental data for CO
reduction of the pellets in the fixed bed.
The operating condition is approximately
the same as in the case shown in Fig. 4
except that 7=0.535cm.
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Fig. 8. Comparison of calculated curves of F
and X¢o,s with experimental data for CO
reduction of the pellets in the fixed bed.
The operating condition is approximately
the same as in the case shown in Fig. 4
except that W;=202g and L=4cm.
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Fig. 9. Effect of temperature on F and Xco,f.
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Fig. 10. Comparison of calculated curves of F
and Xco,r with experimental data in
the reduction of the pellets with CO in
the fixed bed under the conditions of
T=950°C, Q=4NIl/min, Xco, inlet=
0.05, Wy;=402¢g, 7r,=0.64cm, L=12.6
cm, Dyype=5.46cm, and basket diameter
=4.88cm.
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Fig. 11. Longitudinal distributions of fractional
reduction. Comparison of calculated
curves with experimental data. (Con-
dition : T=905°C, Q=4 Nl/min, W;=
403g, 7y=0.64cm, L=10.7cm, @=
90 min)
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do, db : $BEBTERRIRE (g-atom/cm?)
F: 7- Jﬁj—ﬁ‘r_g’ I%S[Ziogéi;g (’_)
K; : Fgeik ()
ke, hey : (L% RIS EE R (cm/sec)
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R : fikEH (1.987 cal/mol K,
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Xco, : GOz RE (—)

Xco,rt i 2o CO, B (—)

Xcos inlet : ABH AHFOD GO, pa (=)

vy PHRLALREECOMER (cm)

z : JEwhAERE (=), (cm)

ep P BERE ()

er P AILE (-)

0 : BRI (sec, min)

g &t REE (—)

pit sPB RTINS BROBEOHREHE (&)
er=0.1111, ¢r=0.2117, @g°=1,

¢r=0.2993
illi\ $
b 7
Fe : Fe ¥7:1x Fe/Fe,O RH

h : Fe,O,

m : Fe,Op & 7213 Fe;0,4/Fe, O, RH
w : Fe,O %713 Fe,O/Fe;O, R
s=h, m, w

t=h, m, w, Fe
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