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Reduction of Sintered Ore by CO Gas in Fixed Bed with
Radial Distribution of Particle Sizes
Masayoshi AMATATSU and Tanckazu SOMA
Synopsis:

The characteristics of the reduction process of sintered ore in a fixed bed with the radial distribution
of particle sizes were studied. The reduction rate of sintered ore by CO gas was measured continuously
by a weighing method in the range of reducing gas flow rate from 12-6 to 50-4 Nl/min at 900°C.

The following results were obtained. ‘

(1) At a constant ratio of the bed weight to gas flow rate (M/V), 25 g-min/NI the effect of gas film re—
sistance in the range of reducing gas flow rate from 126 to 50-4 Nl/min on the reduction process was to
be disregarded.

(2) The gas utilization coeflicient obtained in the fixed bed with a mixed charge of different sizes of
sintered ore was observed to be greater than that obtained with a radially distributed charge of the same
sintered ore. The calculated results using the rate constants for the reduction process for the uniform size
in a bed were in a good agreement with the data obtained in the fixed bed with a mixed charge and a dis—
tributed charge of different sizes of sintered ore, respectively.

(3) In a fixed bed with a radially distributed charge of different sizes of sintered ore, the effect of gas
flow rate in the range from 12:6 to 24-4 Nl/min on the reduction process was small,
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I. Compressor 9. Reduction reactor
2. Silica gel 10. Balance
3. Orifice 11. Strain gauge
4. Carbon holder 12. Amplifier
5. Gas generator 13. Low-pass filter
6. Cooling bed 14. Recorder
7. Silica gel 15. Gas meter
8. Silicon rubber tube
Fig. 1. Experimental apparatus.
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Table 1. Composition of reducing gases (%) .

Air vol. rate Reducing gas
CO | CO; | H, N, |vol. rate
(N1/ min) (N1/ min)
10 35°8| 04 | 1-4 | 62-4 126
15 343 07 | 0-8 | 64-2 18-5
20 33-5| 10 | 006 | 649 24-4
40 32.9( 3.0 | 1-3 | 627 50-4

Gas oullet

Center zone
Periphery zone

Sinter bed
(60mm/1000g)

Alumina bed
{150mm}

Fig. 2. Reactor.

2-2 EITRIG

BITHIGOERICHR L2FIGE% Fig. 2 TRt
H2ZAORNIRE 20mm ¢, FSERE % 100mm ¢
DAF v VARE (SUS-27) THhHb. REBEOTECT
WEFRT (BEH 150mm) 2 KL, Fhi iz
FEHEEL LIz, ZD TN FRTABO Lic &%
&, BfEATIET .

Bk B ORBEX 1000g 04 60mm ThHot.
WEORLLEEEAEALGETERZITRS & ET
Vi, AEOME (UMF S0mm ¢) & FEE DB LERIC A
o & X>TRIGRE %R L &8 &
HETS. £ ThoORimESEgrEA L, hoo
MEES & EJ 5. EEGOFEBEIIHROE EBTHD
BEr—HT58L L. BEREEUEHICECTEEL N,
[ CAIED BICiRE (9000°C) i % EChghl,
BIERG AT 5.

DIEABEIARTIC G E 2 K (R KFFE 20 kg, HRE |
g) /Y, EEoAORIOHRn% YY) o I a8
TEAL, N5 2%W5. BERGCHL SEEZOR
A Si AT T B L, EIESRS XU low-pass
filter (3 cycle/sec) iz L CEEiCEk L7z, 100g0EE
WA 40 OFEICHEY L, HIEREZFAE LT 10mV
ok s X s L.

BERS O BELL%E 3min O FiC RS SRS
By, BLERBLIVCHAAFAE » 2z chThikd2» 5
BH L.

p o We—W)
(1}
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Fig. 3. Effect of packed weight on reduction

process.
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Fig. 4. “Dependence of reduction process on gas
velocity.
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Fig. 5. Dependence of reduction process on gas
velocity.
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Table 2. Calculated coefficients

100
Air 20 NI/min 900
19 —_
80 Distributed charge in;
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(&} -
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= 40
O
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Fig. 6. Comparison between distributed charge
and mixed charge.

Fig. 6 1cv¥, 4 4mm ¢ OEFEGL 125 g & Hulic,
§'7mm ¢ OELESE 375 g & EIEIC, FAEALTRE
B EER L AN ERE R OBREREIRARALTED
iR FIFARMECRT. R bZhb6oH 2AFH
BEREITIIERESED LNV, Th3EPREWT
BRI OEBRBESOIE N LD, HHEANCETH
2R IR ol L L X B LRS-
LietioT, BEgGOTIRELY % < poREENST
L LI X OTREROENELEEAELL, BNOMES
ik EBECERL T ENTELLEEZLNDHDT, KD
EREHTERETER DI

L s XY DA OREES 3 2mm¢ IV 73
mm ¢, FHEEFhEh 300gk XX 700g, EXE
A% 20Nl/ min & UCE bRk REFIRRERT
Fig. 7 i, @R Fio. 8 KRl bbb,
Fig. 7 & 8 »OHHEAT L L EDT, BOFE
FEITH AFORS L U, ORI TR A
B U CIRTRE A < 7L B2, MR TRt a%E
KD, ZORDETEECRTIELIAREL ¥
W VRS SE AT H U TR TTEE MBI, ThETH
AFIHRLETT 5 Z 5D BN5.

42 FHEHEABCHITIETRSCRIFTAIRED
-4
ﬁﬁ%@*&ﬁﬁmﬁﬁ%ﬁﬁb&&%,ﬁ1ﬁ%o

for reduction process (900°C).

Mean dia.(mm¢) K, K, Ky F, Fy Fy D, D, Dy
32 0-04 0:015 0006 02 2-0 2:0 0-006 0-0012 0Q-0005
4-4 0-03 0-010 0-008 0-2 2-0 1-2 0-033 0-0011 0°-0015
7°3 004 0-015 0-008 0-1 1-8 1-1 0146 0°0030 0-0027
87 0-06 0-020 0-010 0-1 2:2 1°3 0-261 0-°0040 0°0033
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Fig. 7. Comparison between mixed charge and
distributed charge.
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Fig. 8. Comparison between distributed charge
and mixed charge.
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Fig. 9. Effect of gas velocity on reduction of fixed
bed with radial distribution of particle
size,
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Fig. 10. Comparison between calculated results

and measured data.
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Fig. 11. Comparison between distributed charge

and mixed charge.
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Fig. 13. Comparison between measured results

and calculated data.

WARE—SHFERD, FAFIBRIB—-RESHEOL
NI VETT 5 EERES XIOCERT FLE?PDS
SHHTS 2 & TE .

27 —



28 % & &

B 6l £ (1975) ®1 =

6. &=

FEF TS % b OBREEED CO # 25ETLE
BRIZ X O TROFRERZE7-.

(1) BER#SKOTEE M(g) & H 2R V(NI/min)
DI MV 73 —FEfl 25 O & &, FRREH 10~40
(Nl/min) B CILETEIGIC RIS H 2 IBEET O
MEREHTE 5.

(2) BEEABTRIT LA AFBARASHEAB
B3N X VB L EMBERE» SBONA. %
¥ FRFROBIDWTOBTRIED T F A E LR
CEAEE R X —F L. FAFBROERIIED
MAEE, BREEFLICHTARBIR X OTEILT 528, 5
R EOH AT ITIRET 5.

(3) SHEARTOBRTEIGI BIETH AFEOE
Eix 10~20(Nl/rrin) @ # R FEFATIL, I9£&H
B x, ERTELREENELRT:.

it =5

Dy : BEFEGLORIEE (cm)

D; : #2AyEERES (g /em - min)

Fp kel (Fi=roKi/Dy)

K RUGEEER (g /cu? - min)

no : BEREGLPOEGEEER (23.0%)

R :E5E (%)

7o : JEFEGLOHEE (cm)

S : BOMR (cm?)

Tu : SZICH NGO BEARERE (min)

v EEGHEE (cm/ sec)

du: HAFIFAROBEIME (%)

V : A& (Nl/min)

Wo, Wi : BtBRthRE:s XU ¢t K B 285 (g)
¢ ZEfFE (-)

n : HRAFEHE (%)

By W AREMEGRE (g /cm - sec)

Pr: HWAEE (g/cm?)

i =
hin=ws4 b bes a4 FADET
m:TTAEA MBI REA FADET
w:URAZA M LIEHREENDREIG

x 73
1) 8 P. Kinney: Tech. Paper No 442, Bureau of
Mines, (1929)
2) L. A. ByaLvi and 4. P. Kotov: Stal in Eng.,
(1966), p. 956
3) WAAT: RBRGF® 23 kms®, (1972)
4) bR ik 54 &, 1060(1967)
5) fB: KWMBLKFAMELEHE, (1972)
6) Y. Dot and K. Kasar: J. Metals, (1959),
p. 755~759
7) KR, f8: k&M, 59(1973), p. 46~54
8) 4B & XM, 54(1968), p. 1431~1437
9) §. Ergun: Chem. Eng. Progress, 48(1952),
p- 89~94

— 28 —

v

i



