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The Melt-Down Properties of the Blast Furnace Burdens

Katsuya ONO, Kazuyoshi YAMAGUCHI, Akitoshi SHIGEMI

Nobunao NISHIDA, and Kenjiro KANBARA

Synopsis:

The melt-down properties of the burdens is very important for operation of the blast furnace. For
high efficiency and stabilization of the blast furnace operation, it seems desirable to use the burdens
which melt down rapidly at high temperature in the blast furnace.

A series of the experiments was carried out for clarifying the factors which govern the melt-down
properties of the burdens, using various kinds of iron ores and agglomerates.

1)  Melt-down behavior is closely related to amount and melting point of gangue and degree of
pre-reduction. By the combination of these properties, either coagulation and fusion of slag formed
from gangue or absorption of carbon in metal produced by reduction governs the melt-down behavior,
and the temperature at beginning of melt-down is determined.

2) The burdens which have following properties melt down at high temperature and are desirable

for the blast furnace operation.

Lump ore : comparative large amount (100~200 kg/t-Fe)
and high melting temperature (>1600°C) of gangue.
Acid pellet : high melting temperature of gangue (>1 600°C).

Sinter : basicity (CaO/SiO,) from 1.5 to 1.8.

Self-fluxing and cold bond pellets : melting point of gangue from 1500 to 1700°C.
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Table 1. Chemical composition of iron ores used (wWi%).
Melting
Gangue .
Type Brand T.Fe | FeO | CaO | SiO, | ALO, | MgO Ga(/)s/.o amoont | Point of
10, (kg/t-Fe) gangue
ey
Lum A 62.60 | 0.22 | 0.05 | 8.72 | 0.81 0.05 | 0.01 154 1610
o p B 67.56 | 0.28 | 0.03 2.13 | 0.70 | 0.03 | 0.0l 43 1 680
C 61.99 | 12.04 1.08 | 4.65 1.25 1.14 | 0.23 131 1280
D 61.18 | 12.16 1.27 | 5.82 1.00 | 0.91 0.22 147 1340
E 66.88 | 0.50 | 0.47 2.32 | 0.98 | 0.05 | 0.20 57 1470
F 59.50 | 17.63 | 2.70 | 5.91 0.90 | 2.98 | 0.46 210 1 450
G 58.30 | 22.23 2.59 | 5.93 1.42 | 3.00 | 0.44 292 1450
Acid A 62.90 | 0.28 | 0.34 | 5.24 | 2.78 | 0.06 | 0.06 134 1 700
ﬁj B 63.00 | 0.14 | 0.64 | 4.61 2.30 | 0.08 | 0.14 121 1 600
pellet c 65.00 tr 0.07 3.32 2.51 0.43 0.02 97 1 680
D 65.62 | 0.44 | 0.23 | 2.45 1.54 | 0.09 | 0.09 66 1680
E 60.62 | 0.64 | 3.62 | 5.83 | 0.81 0.27 | 0.62 174 1370
F 61.80 | 1.14 | 0.47 | 4.18 | 0.80 | 0.44 | 0.11 95 1 450
G 64.89 | 5.00 | 0.37 | 8.35 | 0.74 | 0.65 | 0.1l 79 1370
H 67.81 | 0.50 | 0.19 1.62 | 0.48 | 0.98 | 0.12 49 1 460
S DL Sinter Al 55.68 | 7.19 | 12.46 | 5.50 1.92 | 0.79 | 2.927 371 1930
inter ” B| 56.53 | 8.12 | 9.64 | 4.97 | 2.13 1.03 1.94 314 1880
p Cl 56.88| 9.29 | 10.73 | 5.82 | 2.18 1.28 1.85 352 1 860
7 D 55.60 | 10.12 | 10.78 | 6.11 2.59 1.11 1.76 370 © 1820
” E| 57.79 | 7.18 | 8.81 5.82 | 2.16 | 0.77 1.50 304 1630
y: F| 58.57 | 8.13 7.72 | 5.52 | 2.11 1.00 1.40 279 1 550
Experimental G| 58.78 | 8.04 | 8.02 | 6.57 | 2.15 | 0.75 1.22 297 1 450
Self A 65.60 tr 2.03 | 2.32 | 2.11 0.18 | 0.87 101 1370
ﬂe - B 62.57 | 0.14 | 4.30 | 3.24 1.72 | 0.31 1.32 153 1 500
Uin8 | Experimental C| 62.97 | 0.18 | 4.23 | 3.16 | 1.8¢ | 0.5 1.34 155 1490
pellet y D| 61.99| 0.36 4.92 3.16 2.80 0.67 1.55 186 1 500
” E| 60.03| 0.50 | 5.85 | 3.24 | 4.31 0.80 1.80 237 1510
” F| 58.64| 0.58 | 7.06 | 3.21 4.80 | 0.98 | 2.20 274 1 490
Cold Experimental A|56.76 19.26 8.03 4.27 1.02 0.91 1.88 251 1910
o p B|58.64 |23.52 | 5.43 | 5.19 1.01 | 0.90 1.05 214 1 390
bond ” Cl59.52 |23.62 | 5.98 | 3.59 | 0.87 | 0.35 1.65 181 1850
pellet y DI57.05 | 0.22 | 6.80 | 4.42 | 2.20 | 0.14 | 1.56 239 1 660
” E|l49.17%1| 9.52 | 9.43 | 6.32 | 6.71 | 0.77 1.49 472 1530
y: Fl47.66%2| 22.06 | 8.79 | 4.42 | 6.50 | 1.55%| 1.99 446 1480

¥1 M.Fe=5.28 *2 M.Fe=4.95 *3 Ti0,=38.56
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Table 2. Melt-down characteristics of lump ores and acid pellets.
Melting point | Temperature at
Type  [Classification| Brand Ganiue/tar;‘lount of gangue beginning of Melt:idown
(kg/t-Fe) ) melt-down (°C) product
1 A Large ~150 | High ~ 1600 1470 Metal
2 B Little ~40 | High ~1700 1410 Metal
fump ore b L L S lag and
arge ow . ag or slag an
3 F 180~220 1300~ 1450 | 1365~1430 | 021 coincidently
G
4 E Little ~60 | Low ~1450 1410 Metal
A Large High
1 B 120~130 1600~ 1700 | 1400~ 1465 Slag
C Little High Slag and metal
2 D 60~100 ~ 1700 1455~ 1 485 coincidently
Acid pellet
E Large Low Slag or slag and
3 F 100~ 220 1370~ 1450 | 1300~1390 | 3l coincidently
G Little Low Slag or slag and
4 H 50~80 1350~ 1450 | 1385~1440 | 31 coincidently
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Fig. 8. Effect of basicity on the temperature
difference between the melting point of
slag and melt-down temperature of slag.
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Fig. 9. Effect of melting point of gangue on the
temperature at beginning of melt-down
at various kinds of self-fluxing and cold
bond pellets.
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Fig. 10. Effect of gangue amount on the temper-
ature at beginning of melt-down at
various kinds of self-fluxing and cold bond
pellets with almost same melting point of
gangue.
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Fig. 11. Effect of the degree of pre-reduction for
sinters on the temperature at beginning
of melt-down.
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. 12. Effect of the degree of pre-reduction for
sinters on the temperature at beginning
of melt-down of metal.
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A ; fused slag melt down independently, B; half-fused
slag melt down independently, C; half-fused slag is
accompanied with meli-down metal, D ; metal melt
down alone.

Fig. 13. Effect of the degree of pre-reduction for
sinters on the temperature difference bet-
ween the melting point of slag and
melt-down temperature of slag.
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Fig. 14. Effect of gangue composition of lump ores
and acid pellets on the temperature at
beginning of melt-down.
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Fig. 15. Effect of gangue composition of self-
fluxing and cold bond pellets on the tem-
perature at beginning of melt-down.
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