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Reduction of Sintered Ore in Fixed Bed with CO Gas
‘ Masayoshi AMATATSU, Hirao Go, Tongshik CHANG,

Masaru OKAMOTO, and Mitsuru TATE

Synopsis:

The reduction processes of sintered ore in the fixed bed with GO gas have been studied.

The reduction rates of sintered ore in the temperature range from 800 to 1 000°C have been measured
by analysing the waste gas composition or by weighing the bed weight continuously; the following results
are obtained.

(1) The reduction curves obtained by gas analysis are in good agreement with those by the thermo-
balance in the same experimental conditions.

(2) At a constant ratio of the bed weight to the gas flow rate (M/V), the same reduction curves were
obtained at different gas flow rates (4'6, 9'1 and 36 Nl/min); the gas film resistance seems to be unimpor,tant.'

(3) The analysis based on the unreacted core model for a single pellet applied to the reduction of sin—
tered ore with CO gas gives the following expression for the calculated chemical reaction rate constant kg
=exp(5°23—-14000/RT). As the calculated constant F defind as ryks/De is dependent of the diameter of
sintered ore, it is considered that the reduction process is. controlled by the chemical reaction rate for
small sizes (Dp=3 mm), but is controlled by mixed rates of the chemical reaction and the gas diffusion
through ash layer for large sizes (Dp=7-13 mm).

(Received Jan. 9, 1974)
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Table 1. Chemical composition of sintered

ore (%).

T. Fe | FeO | SiO, | CaO | ALO;, | Mn
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Fig. 1. Experimental apparatus for gas
analysing method.
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Fig. 2. Reactor for gas analysing method.
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Fig. 3. Experimental apparatus for weighing
method.

0

T e



b,

L3

N A

BEEGOBEERBICR IS COFAET 1427

DTn%. CO HapEkER (C) & CO; LDRIGIT X
DTHEELTEL. CO &L N, ZIEAL, ARTAHOD
CO % 40%, N, % 60% ic, BV RETZAHES
4*6 N1/ min & L7x.

Fig. 4 K BRICEA2 7T £ 2- 1 0EREELF
ERBRORBIT 2T b. RGO TERICGETL T AD
FEH L LCE XY S0mm O FEFRTUERD
5.

PERESRA B/ o b (PR 40mme) 12, 50, 75,
100 35 XU 125 g FHR L, @TLEREIT R0/ B
DOFHEF LBTHARBEEDIE, FBOER 2 11k
I HEIEES LL L.

RBHENYT y MEIRIGRO LI E S BRI F
Ehb. BRFORAXTFEIX 30g Thh, BlbEgE 3g
TERNT L AEED. Sg BT RE N » b 10
mm BEYLAZ ERHIGL, Thdd EZB T R L1
TESRIC L 2T 0~10mV O TEFICEBRI NGRS N
5.

BICBHIA D 5489 10~15min ZLiCEEZE|E L7z
BIERFICAE NS » b9 10mm #HbET 505780
I, BITH RN o PRNOESEEYBRET, BE
EEERGNS. Lo LEIEREF) 30sec INTH 572
DI, FEBROBITRGTHRERLTHELT A LWE
LB T HEBER > S/ O, —F, AENYT

?
|

DR RO

@®Alumina bed @Sinter bed @Silica backet
@Reducing gas (CO+Njy)

Fig. 4. Reactor for weighing method.
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Fig. 5. Reduction curve at a constant M/V ratio
obtained by gas analysing method (M :
packed weight, V' : reducing gas flow rate)
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Fig. 6. Reduction curve at a constant M/V
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Fig. 7. Reduction curve at different M/V ratio
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Fig. 9. Graphical analysis by the mixed control

Table 2. Calculated constants for reduction

process.
Temperature | Diameter kg F D,
) (mm) [(cm/sec)] (=) |(cm?/sec)
800 7 0:289 | 0-408 | 0°248
800 7 0-321 0-538 | 0-209
800 7 0:227 | 0-506 | 0-157
800 10 0-337 | 0-810 | 0-208
800 13 0-271 0-899 | 0-196
850 7 0-343 | 0-353 | 0-340
850 10 0395 | 0-488 | 0-405
850 10 0304 | 0°647 | 0°235
900 3 0:475 | 0°042 1-36
900 3 0501 0066 1'14
900 3 0°473 | 0°052 1-36
900 7 0472 0-310 0°533
3900 7 0413 0-428 0-338
900 7 0-404 | 0-352 | 0-402
900 7 0:424 | 0°342 | 0-434
900 10 0-505 | 0-617 | 0-409
900 13 0-497 | 0-653 | 0-495
1 000 7 0:707 | 0-223 1-11
1 0600 7 0:937 | 0252 1-30
1 000 7 0-745 | 0'195 1'34
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Fig. 10. Comparison between observed results
and calculated data.
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