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Reduction Behavior of Sinter under Blast Furnace Conditions

Akira OKAMOTO, Masaaki NAITG, Katsuya Ono,

Yooichi HAYASHI and Yoshikiro INOUE

Synopsis :

The authors developed a blast furnace inner-reaction simulator(BIS) which can simulate the behavior
of reducing, softening, and melting of iron bearing materials in a blast furnace. BIS is an advanced equip-
ment of the BORIS furnace developed by IRSID. The reduction behavior of sinter under the blast furnace
conditions was investigated by BIS on two typical temperature profiles ofen found in the blast furnace,
i.e. profile A having a considerably long thermal reserve zone of 1 000°CG and profile B having two stage

thermal reserve zones of 600°C and 1 000°C.

The reduction degradation behavior, reduction behavior, the change of the pore structure in the
reduction process, and the effect of the temperature profile on them were clarified.

The feature of reduction behavior in the blast furnace is that the reduction degree is at a low value of
30% at the end of the thermal reserve zone of 1 000°C and that the reduction rapidly proceeds in the high
temperature range below the thermal reserve zone. This reduction behavior indicates that the reducibility
in the high temperature range is important as the reduction property of sinter.
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Fig. 1. Schema of BIS (Blast furnace inner
reaction simulator).
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Fig. 2. Illustration for experimental procedure
of BIS.
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Table 1. Experimental conditions of BIS.

Reduction gas CO (%) 41
H; (%) 4
N2 (%) 55
Flow rate (!/min) 66
Inner pressure (ata.) 1
Upper furnace Temperature profile A, B
Descending speed (mm/h) 250
Charging height (mm) 2 000~2 700
Sample size (mm) 15~20
Lower furnace Temperature profile under 1000°C A, B
Heating rate over 1000°C (*C/min) 10
Loading weight (kgf/cm?) 1
Loading temperature (C) over 800
Sample size (mm) 15~20
Sample thickness (mm) 70
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Table 2. Chemical composition and physical properties of sinter sample (%).

T.Fe FeO Si0, CaO Al,O4

MgO Ca0Q/Si0, SI RDI JIS-RI

57.1 5.69 5. 56 9. 56 1. 98

1.27 1.72 92.3 36. 4 67.3
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Fig. 3. Effect of temperature profile on degrada-
tion of sinter sample taken from BIS.
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Fig. 5. Gas composition at outlet of BIS upper
furnace for temperature profile A and B.
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Fig. 6. Change of reduction degree, 7¢o(CO,/
(CO+CO,)), and mineral phases in BIS.
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Photo. 1. Three phase coexistent microstructure
in sinter sample taken from BIS under tempera-
ture profile A.
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Fig. 8. Change of open pore volume of sinter
sample taken from BIS at high temperature.
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(2) BFPSRRERGETCREF SR, Az -V
DB EBRFHEE T This h ZECHEL A, BRTH
FEC RS W TIBTINEEA EEE T, L RESY
WHT 5. —FBx — v TIEAR R — v EEXTET
DETIXEBVD, BRACETROEIMEE Y, BEEMR
FEFEHTCREEELL LS. ZoMOBTHECIZA
SRR = VRPN RE, B-tg — VIRBERNEEIGE
WOERNDS.

(3) BFAELHETTORTERIL, 1000°C OB
RESRMEIOBRILERITL 307 LEWH, BREFH
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LA D BRI ORI ZEIC I L\ 5 M b 5. =
D XS BRTEHIEFNRABORAERE L L<HET
HEEDE, BEEHLORTHER E U CHERE CORBET
WNEETHD = L aid.

(4)

BFREGTCORTABC VT, KB

BILOHET L L IR LT LA, 1150°C fhRr S
% LRI X 5 KILAKD f-db i AT 5.
ARSI IO TERTHAEILE X8 b
23, BUSKILEERILERE T, EZI~~<x 1 DER
BILECARTS.
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