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Improvement of Oilless Blast Furnace Operation by Applying
Size-segregated Sinter Charging
Yoshio OKUNO, Toshiyuki' IRITA, Masashi IsovAMA
Tooru IMAL, Yoshiaki HARA, and dkikazu Suzawa
Synopsis:

A charging method of sinter segregated into fine and coarse particles was developed, in order to im-
prove the gas flow distribution in a blast furnace under all coke operation. In advance, the character-
istics of the distribution of size-segregated sinter at the furnace top was investigated by model tests. The
main results obtained are as follows:

(1) The average value of void fraction of sinter separated into fine and coarse particles is higher
by 1 to 29 than that of conventional unseparated sinter.

(2) Since the angle of inclination of fine sinter is considerably influenced by gas flow, fine sinter
should be charged in the peripheral region of the furnace where the gas velocity is low.

(3) Desirable charging mode is the type of L | @® | because this mode guarantees good gas perme
ability and stable burden profile.

(4) The thickness of layer which contains the fine sinter layer in the peripheral region should be
decreased in order to develop the peripheral gas flow and flatten the radial gas flow distribution.

The charging method was applied to Muroran No. 4 BF without oil injection and proved to be
effective for a reduction of coke rate and an improvement of gas permeability. As the result of the
measurements by a vertical probe in the furnace, the cohesive zone profile was estimated to be an
inverted V type with a low apex and a high root.
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Fig. 1. Burden distribution at the furnace top
obtained by cold model experiments.
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Fig. 2. Temperature and gas utilization in the
periphery of the furnace measured by a vertical
probe (Muroran No. 4BF).
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Table 1. Physical properties of fine and coarse sinter.

Conventional
unseparated Size-segregated sinter
sinter
- - _ 1 1.5 2.3 4
Coarse to fine ratio (—) A A N
. X fine coarse fine coarse fine coarse fine coarse
Mean size of particle  (mm) 21.4 13.8 28.6 127 26.9 12.1 24.2 89 24.1
Size distribution (%)
— 10w 3.0 57.8 14.3 59.5 17.0 62.4 20.0 76.7 25.4
10~25mm 33.6 28.8 25.3 28.9 335 29.5 39.5 21.6 35.4
+25nm 33.4 13.4 60.4 11.6 49.56 81 40.5 1.7 39.2
Bulk density (t/m*) 1.65 1,72 1.53 1.73 1.53 1.74 1.54 1.75 1.59
Apparent specific gravity(—) 3.13 3.21 3.05 3.21 3.06 3.23 3.09 3.27 3.09
Void fraction (%) 47.3 46.4 49.9 46.1 50.0 46.3 50.1 46.5 48.7
Mean value of void (%) 47.3 48.2 48. 4 49.0 48.3
fraction
Relati
Relative gas flow ) 1 | 197 054 228 0.5 238 0.65 3.54 0.75

3-1 B shD BRI B

(1) XS & ZEREK

K P AR 0T, BUARBERG A% ML & R X
HF BB, 8 B vSTRIEERC
ETHRENBYFIRT 2 HENEL bhD. SHEF
TRBEEYRB Uk, M LEBOS A (Tibb,
BEN) »E 2 CRDRIEN A, Z2BRES O E
SETRE BHEEERI Ok OMEXE) % Table 1
CRT. ZERERIXAF 7 4 VEBECTHMELLR»T R
B X Rt

AR OBERHA M T &, MR &R OFBRNEDEL
NEL B, HRIOZERRIL, BEREETC BN, R
R0, HE TR ABCHEEIh S, MR HOE
BEHCIMERH L ZBRRGEREEL LY 1~2% &

5.0 ~O= FeQ 60
%A -8 T.Fe \f
848k b8 - &%

4.0 86

1.4k
a0
ax 3
aR
2
10
zg ®
By
S5 60
82
&
40
35 7015 20 25 3% .o
X5 =7 ~10 ~15 ~20 ~25 ~30 ~35 ~50

Particle size (mm)

Fig. 3. Relation between the particle size and
the qualities of sinter.
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Table 2. Operating results of Muroran No. 4
blast furnace.

Conventional "
Charging method unseparated et v ¢
sinter charging
Period Dec.'80 | Fob. 81 | May '81 | Jul '8l
Production (t/day) 4,337 4,312 4,163 4,218
Sinter ratio (%) 89.6 90.7 88.5 97.0
Ratio of fine sinter (%) - - 22.7 23.8
FeOin sinter (%) 5.67 5.63 5.35 5.27
Coke rate (kg/t-p) 468 461 459 448
Ore to coke ratio (=) 3.44 3.47 3.48 3.60
Temperature of top gas (c) 105 100 89 114
Utilization of top gas (%) 50.5 51.3 51.5 51.9
Corrected utilization 50. 5 51.4 51.9 51.8
of top gas ! (%)
Gas flow resistance, k 2 4.15 4.37 3.87 3.41
Blast temperature (c) 1,129 1,107 1,182 1,202
Blast moisture (8/Nni) 19.2 23.0 26.1 22.8
(Si)in pig iron (%) 0.72 0.63 0.72 | 0.47
Slag volume (kg/t-p) 296 301 299 315
Coke ash (%) 10.65 10.52 10.76 10.55
Direct reduction (%) 33.5 32.0 32.4 32.8
Shaft efficiency {(—) 0.93 0.94 0.94 0.98
Corrected coke rate*? (kg/t-p) 468 468 464 466

#1  The value corrected by the conditions of sinter ratio and
pre-reduced pellet ratio.

*2 K={(Pg?—Pr?)/ Vgl 7}
Pg, Pr: Blast and top gas pressure (kg/(m-s2))
Vg : Bosh gas volume (Nm3/min}

*3  The value corrected by the conditions of blast, charging
materials and silicon content in pig iron.
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