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Investigation of Sinter Degradation in Blast Furnace Using the

In Situ Reaction Vertical Probe

Tsukasa TAKADA, Hideaki SOMA, Toshiyuki IRITA, Eiji KAMISAKA,

Haruo KIMURA, Masasi ISOYAMA and Akikazu SUZAwWA

Synopsis :

In situ Reaction Vertical Probe which is able to estimate the both effects of mechanical force and re-

ducibility in the blast furnace has developed.

Several types of sinter with different RDI were charged into an operating blast furnace. After the recovery

of the sinter, degradation was observed.

It was ascertained from the investigation that as the RDI value of the sinter increased, its in—furnace de-
gradation ratio became higher, and that the RDI value was almost equal to the degradation ratio when
the sinter was kept in a low temperature reserve zone (about 60 minutes in this test).
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Table 1. Specification of Muroran No. 4 B. F..

Blown in June 301975
Inner volume 2290 m?3
Furnace height 29100 mm
Throat diameter B 8000 mm
Shaft diameter 11 700 mm
Hearth diameter 10 700 mm
Tap holes 2

Tuyeres 28

FEF1 60 £ 4 BALEE RS THRE MR 60 F£4 8 25 A% (Received Apr. 25, 1985)
* ARSI () EWE AT 2 Muroran R & D Lab., Nippon Steel Corp., 12 Naka-machi

Muroran 050)

*2 3T A B (k) B 82T (Muroran Works, Nippon Steel Corp.)
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Table 2. Specification of vertical probe.

Ttem Specification

Ability 3ton
Wire diameter 18 mm
Rise and fall speed 8 m/min (13.3 cm/s)

Winch Motor power 5.5kW 6P 200V
Set position  11FL (GL+49.75m)
48.6 ¢ x 17 700 mm
Probe STPT 42 (Sch 40)
A 48.6 ¢ X 80 mm
Capsules SUS 304 TP (Sch 40)
for
samples B-1 48, 6 $ X 80 mm
SUS 304 TP (Sch 40)

Gas composition (CO, CO,, Hy)
Temperature, reduction degree and
degradation degree of samples.

Data obtained
from probe
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Fig. 2. Schema of apparatus.
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Fig. 3. Capsules for samples.
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Table 3. Properties of samples.
Samples RDI JR}Sduczion Chemical composition (%)
No. o i
(%) m(d7c;X) - ET Fe Fe<0’ i Fey 04 nCaO ,,,gﬁ,io,z Alzoa__,t MgO g.l’?)oz
1 310 76. 2 57. 67 5. 36 76. 49 9.04 5.57 1.85 1.22 1.62
2 33.9 79.0 | 577 3. 40 78.81 8.9 | 568 1. 94 0.51 1.58
3 37.3 74.7 57.93 4,67 77. 63 8.74 5.24 2.03 1.37 1.76
4 37.8 73.9 57.76 5.53 76. 43 8.37 5.44 2.16 1.09 1.54
5 39.3 77. 4 57. 72 4.9 77.06 9.00 5. 28 1.65 1.51 1.73
6 42,6 7.2 55. 98 5. 43 74. 00 10. 43 5.44 1.86 1.63 1.92
7 48.3 81. 1 57. 67 3. 33 78.75 8.87 5.50 1.84 1.23 .61
8 52,4 67. 4 58. 92 5.33 78.32 7.38 5.01 2.06 0.92 1.47
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Table 4. Operating conditions during test of
Muroran No. 4B. F..

Productivity 2.27t/m3- d

Fuel ratio 497 kg/t - pig

Blast volume 1. 202 Nm?3/t - pig

Blast temp. 964°C

Top pressure 2,035 kgf/cm?

Sinter ratio 76. 5%
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Fig. 4. Temperature distribution and ygo in blast
furnace during the test.
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H : Hematite CF : Calcium ferrite

P : Pore 200um

Photo. 2. Microstructure of sinter taken out from blast furnace.
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Fig. 5. Relation between RDI and degradation
degree of samples.
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