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The Shrinkage of Burden Materials and Pressure Drop of Gas
in Softening and- Fusing Zones of Blast Furnace

Synopsis:

Katsuya ONo, Yukihiro Hipa,

Akitoshi SHIGEMI, and Koretake KODAMA

The behavior of burden materials in the softening and fusing zones in the blast furnace was in-
vestigated using sinters and pellets under the condition simulating the blast furnace.

Materials with higher basisity showed less degrees of shrinkage at the same elevated temperature and
begin to melt and drop at higher temperatures than materials with low basisity, because the materials

with higher basisity have higher melting points.
70~90%, when they began to melt down.

The degree of shrinkage of the materials studied was

An experiment for pressure drop of gas through the shrinkaged material was carried out and jthe

following equation was presented;
K=K,-10a°

where. K :

K, :

o : degree of shrinkage

index of permeability resistance of softened material
index of permeability resistance before shrinkage

a : constant determined by the brand and size of the material
Using this equation, some consideration was tried for the pressuse drop of gas in the softening and

fusing zones in the actual blast furnace.
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Fig. 1. Experimental apparatus for softening and

melting of ore.
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Fig. 2. Experimental condition.
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Fig. 3. Experimental apparatus for measurement

of bed permeability after shrinkage.
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Table 1. Chemical composition of sample ores.

Kinds Brands T.Fe | M.Fe FeO SiO, CaO MgO Al,O; | Ca0O/Si0,
UnBuxed (Domestic) 65 14 089 | 367 | 05 | 0.37 | 1-10 0-16
Self-fluxing (Domestic) 62-55 — 1:08 3-66 4-94 0-48 119 1-35

R Marcona gg?‘i g];gg 3-44 0-56 0-84 0-88 0-16
o Tobata : — : — — — _ -
= Savage River 6750 — 0-35 1-20 0-16 0°66 0-38 0-13
Reduced 85-60 | 70-60 [ 17-80 1:63 — — — —
5 Tobata D.L 56°52 — 7-99 6°03 9:72 1-03 3-24 1-60
g Laboratory (A) 59-65 — 9-40 6-14 6-40 0-62 2-14 1-04
A Laboratory (B) 55-72 — 6-18 6-22 [ 11-70 0°66 1-98 1-88
Table 2. Results of melt down experiment of pellet.
Temperature Accumlative weight of drops
Pell at beginning Terilperat.urc at melted down (g) . Sax.nple
o of melt down | 100% shrinkage | T am0vC Lsc | oe
°c) °C) -~ ~ - (g)
Unfluxed B
(Domestic) 1300 1330 25 162 Non weigh 420
Self-tHuxing _
(Domestic) 1320 1400 =0 28 114 370
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Table 3. Results of melt down experiment of sinter.

Temperature Accumlative weight of drops
o at beginning Temperat},lre at melted down (g) Sax.nple
Sinter 1009, shrinkage _ weight
of melt docon 1380°C 1400°C 1470°C
cC) cC) -~ - (8)
Laboratory (A) 1 300 1 380 40 Non weigh Non weigh 270
Laboratory(B) 1 450 1475 0 0 123 280
Tobata D.L 1325 1 450 =0 13 Non weigh 320
Table 4. Pre-reducing condition.
or Apparatus For JIS reducing test
¥ Beginning of
lor melt down Temperature (°C) 1 000
2ok Time  ( min) 180
Reducing gas CO 30%, N, 70%
. 30fF
§
. 4of
53 Oor —
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20} = 3
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Fig. 5. Shrinkage curve and melt down temper- o \y
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Fig. 6. Effect of pre-reduction.
(Tobata D.L sinter)
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Table 5. Resui_ts of melt down experiment of pre-reduced ore.

Temperat ure at Weight of drops melt .
Kinds of ore beginning of melt docon under 1 400°C Sample weight
down (°C) (g) (g)
Tobata D. L Sinter 1320 13 320
Pre-reduced D. L Sinter 1 445 0 180
Marcona pellet 1 350 128 270
Pre-reduced Marcona pellet 1390 9 230
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Fig. 7. Effect of pre-reduction.
(Marcona pellet)
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Table 6. Blending ratio of raw materials and
properties of reduced pellet.

Blended Materials | Degree of reduct-| Bulk density
(%) ion (%) t/m3
Fine ore 83
(Savage river)
Coal 17 88 28
Bentnite 3
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Table_ 7. Results of melt down experiment of reduced pellet.

: Temperature at ! Weight of drops melt :
Kinds of pellet | beginning of melt down under 1400°C Sample weight
. down (°C) (g) (g)
Reduced pellet with internal 1290 49 400
carbon
| Laboratory pellet 1300 92 420
Oxidized pellet

Commercial-pellet 1 350 29 400
Pre-reduced pellet 1 440 0 290

AN "\T _Reduced

20+t /'/\\A ’ 2 3 pellet
Laboratory \ \
30l oxidized \ "\
pellet \ \
) \
X

40+ ‘o, i
Commercial \A\ \\ =
oxidized \
v— Prereduced
50+ pellet ‘\o X pellet
\A \
60| RN

Degree of shrinkage (%)

70} }v Beginning w \\
of melt down \ X

80 AN
1 \
\ \
B a \
20 \ X
\
A}
’O 1 ! ] L Al I

[0]
900 10001100 12001300 14001500
Temperature (°C)

Fig. 8. Shrinkage curve of oxidized pellets, pre-
reduced pellet and reduced pellet.
(Savage River fine used)
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Fig. 11. Relation between corrected dagree of
shrinkage and index of permeability
resistance at | 300°C and 1400°C.
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Fig. 12. Relation between degree of shrinkage and
index of permeability resistance.
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Fig. 13. Temperature of gas and solid in blast
furnace (calculated).
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Fig. 14. Changes of pressure drop in blast
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Fig. 15. Comparison of gas pressure using Marcona
pallet and Savage River pellet in blast
furnace.
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