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Quality Improvement of Sintered Oresin Relation to Blast Furnace Oper ation
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Abstract

High productivity operation of blast furnace requires enhancing reducibility and improving reduc-
tion behavior at high temperaturesof sintered ore. Analysisresults of sintered oreswith extensive ranges
of chemical composition showed that reduction behavior of sinter depended on their chemistry and pore
structure asa result of changesin the amount of liquid phase, viscosity and smelting-reduction rate of
formed slag containing 'FeO'. Sinter with High Fe content, proper basicity range (1.5-2.0), low Al,O,
content and fine pores below 15 4 m in size had superior reduction behavior. Finally, sinter with low
SiO,, low MgO and low AlO, has been developed and manufactured in all worksin Nippon Steel,
resulting in improvement of blast furnace operation.
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Influence of chemical composition on dripping temperature
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Influence of chemical composition on softening-melting temperature
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Improvement of high-temperature reduction behavior of sinter by de-
creasing serpentine
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Plant test results of Muroran No. 2 blast furnace and Tobata No. 4
blast furnace

Casel Case 2
Muroran 2BF Tobata 4BF
Period '98.1-3 |'98.10-12| '98.6-8 | '99.2-4
TFe mass% | 581 | 584 | 580 | 582
S0, mass% | 552 | 510 | 512 | 49
MgO mass% | 120 | 100 | 138 | 086
% AlLO, mass% | 1.87 | 189 | 179 | 181
i‘ cis — | 164 | 177 | 176 | 185
.‘0&; TISl % 739 | 746 | 910 | 917
RDI % 332 | 403 | 376 | 384
JSRI % 659 | 662 | 635 | 665
Svalue kPa.min| 814 686 791 585
Productivity ~ t/dm?® | 209 | 206 | 230 | 226
RAR kg/t-pig | 512 508 | 490 | 49
5 CR kgit-pig | 373 342 361 | 336
g PCR kg/t-pig | 139 166 129 160
§ Sagvolume kgit-pig| 303 | 313 | 284 | 270
@ |ALO,indag mass% | 154 | 158 | 149 | 155
MgOinsag mass% | 55 5.7 6.5 40
C/Sinslag - 126 | 126 | 127 | 129

TI: Tumbler index, Sl: Shatter index, RDI: Reduction degradation in-
dex, Svalue: accumulative pressure drop, RAR: Reducing agent rate,
CR: Cokerate, PCR: Pulverized coal rate
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Plant test results in Tobata No. 3 sintering machine

Base Test
Period 2001.9 2001.10
Pisolite Ore % 39.1 66.0
S % 91.3 91.5
T.Fe mass% 58.5 59.2
FeO mass% 6.2 4.6
Sio, mass% 5.14 4,72
CIs - 174 1.80
ALO, mass% 1.76 1.46
MgO mass% 113 1.08
JSRI % 63.7 67.1
Svalue kPa- min 1284 1068
n shaft’ % 94.4 97.4
* Results of BIS test
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Changes in quality of sinter product in the past decade
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SFCA in plant sinter
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(A) Before assimilation with CaO (B} After assimilation with CaO
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Results of R1200 of natural ore samples (A) and of sintered sample

(B) as a function of Fe content in source ores after dehydration
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Microstructures of natural ores after reduction (magnification x 500)
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