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Bed Reduction of Pulverized Iron Ore
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Yoshikazu SUZUKI, Sigo SAYAMA, and Toskio SATO

Synopsis :

An experimental apparatus with a batch type fluidized bed reactor of 60 mm I.D. for iron ore reduction
was developed. The maximum reduction temperature and H, pressure were 900°C and 40 kg/cm?.
Experiments revealed that there were many operational problems to be solved and successive improve—
ments were made. Findings obtained during the development of the apparatus are as follows :

(1) In order to keep the gas flow and pressure constant at the reduction, the performance of inlet pres—
sure regulators was the most important and it was better to install two independent regulators for high
and low pressure ranges.

(2) In order to decrease the pressure change brought by swiching the gas flow from N, to H, at the
start of the reduction, it was effective to install two independent outlet pressure regulators for N, and H,.

(3) When pressurized Ar was introduced to the space in the electric furnace of external heating type
to get the pressure balance with the reactor, heating efficiency of the furnace was found to decrease seri—
ously because of enhanced heat leakage.

(4) Sufficient gas preheating was very effective for fine control of the reduction temperature in the
fluidized bed and also for prevention of the sintering trouble of the reduced iron powder at higher reduc—
tion temperature.
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. Pressure regulator. 9. Sample holder.

1

2. Datail of perforated plate. FI Rotameter.

3. Fluidization. FS Gas meter.

4, Agitator. FR Thermal flow meter.

5. Cyclone. FRC Thermal flow controller.,
6. Filter. PR Pressure recorder.

7. Pressure controller. DPR  Diff. press. recorder.

8. Pressurc balancer. W Cooling water.

Fig. 1. A schematie diagram of high pressure

fluidized apparatus for reduction.
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Fig. 2. Pressure drop versus gas velocity for
pulverized iron ore (0.15~0.25mm).
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5. Pressure controller.
6. Water seal tank.
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FS Gas meter,
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Fig. 3. Outline of inlet and outlet parts for
controlling pressure and flow rate.
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Fig. 4. Sintered layer in fluidized bed during
reduction.
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Fig. 5. Three types of preheating furnace used
for reduction test.
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Fig. 6. Effect of preheating furnace on reduction
of pulverized hematite ore.
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Fig. 7. Reduction curve of pulverized hematite
ore by the different measuring method.

T, BEITFEFE (c)RRE L. TEEIZAZE 10
mm, £ 15mm,K X 10m, SUS 3108 .24 7%
%R 100mm OIEEI LTHO L 3BSFE R H L
1. BRI 9.5kW BYLEERREE 6 REHA0AA K
RREBSFEYER L. COTFEF (c) % FERB L-ER
Tk (b) L AR RENEL FLIR T 60 mm OifF % UG
BECEFCREI®LZENTE, BHEASYE: Sk
ofc. Fige 6 FEYF (b)) L () ESLBHEDET
K aRLc. BLREYa BT 50 EA b v 7
v —%RE LIEED Ne v Hy ~04] o a1 By S
LOEIE 7 e, b LbDTHS. (b)Dhfgiz(c)
DR L b 30s LLEER TR D, FEWF(c) 2{FE>5 =
LW X hEBNX 10sTTH, H & N, DRASRHG D
twkEx bh, J[UETEORBIL KRR L.

3.3 B|IUTRORATE

BLAEPCREO—E v 7Y v 7 UEEBRLEIT X
DBEILTREYRDDBHELCL Y V7 ) v /Db D oH
DOE A RIEL R = Dk,

# 12 Fig. 1@ oK R L v 7Y v 7EHN
TEHOAAETTEHE AT FIeEbT, Rbtrtind
B ETHO%. FERIZATEOER CHIH Lhich o
TR O — A B FHMR T OEIRCHE LT, ko%E
BTy ) v IIBEERKRLTLE D TH DA, =
ORI ERE TEORBEE B AL T5 o & &, B
&, BHAWRT L 7Y v rERBIE R CHRBSRT
5L R e hyote,

B2REBBTHD 2009 7Y v 7307 DF 0
CENFEFENRI AR, FUHBBA TV FARBIN L
e, TEEFZ /KB LETHDNL. ALY FLD
FUXDBEMUEERIITT 70 vty F v EIDRAD
ER X OBELF DS ADT L HDEEH T,

B3Iy IV vIs/OEEVELIZIY, REBBAOR
BEX B L, B BEEYRIET ORETHD

— 61 —



1718 % & M

5 67 45 (1981) 4510%

|

O —€0

e A

Z Ar

. Pressure regulator.

. Preheater furnace.

. Fluidization furnace.
. Agitator,

. Dust removal vessel.

oA WN -

6. Condenser.

7. Pressure controller.
8. Pressure balancer.
9. Sample holder.

FI Rotameter,

FS Gas meter.
PR Pressure recorder.
DPR Diff. press. recorder.

Fig. 8. A schematic diagram of improved high pressure fluidized bed apparatus for reduction.
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Fig. 9. Comparison with continuous and batch
condensed water method for the measurement of
fractional reduction.
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Fig. 10. Effect of pressure on the reduction rate
of pulverized hematite ore in H,.
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