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Heating-up Reduction and High Temperature Properties of High Alumina Sintered Ores

Takeshi Tsursum, Zhiquan Waxc, Yasushi Sasaxi, Yoshiaki Kasuiwaya, Kuniyoshi Isnuand Nobumitsu Konno

Synopsis :

To investigate the effect of Al,Os on the reduction and high temperature properties of sintered ores, the heating-up

reduction of sintered ores varying the Al;Os content are carried out. The early softening, the increase of pressure drop,
and meltdown temperature were observed at lower temperature with increase of Al,O; content. From the simultaneous
X ray observation of reduction process and EPMA and SEM analysis of quenched samples, a relatively large amount
of Wistite-Gehlenite eutectic phase was observed in the early stage of reduction process at high Al,O; content sintered
ores. Based on these results, it is concluded that Al,O, rich molten phase was produced at the relatively low

temperature with the increase of Al,O; content.
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Table 1. Chemical composition and properties of original sinter ores.

Composition (mass%) Properties
T.Fe FeO CaO SiO2 AlO3 MJgL SI RDI  JIS-RI
High Al203 561 7.04 104 542 289 1.05 85.6 347 71.4
Low Al1203 56.7 718 105 562 151 125 85.8 30.4 67.7

Table 2. Experimental incidents corresponded to various reaction parameters.

low alumina

high alumina

temperature total rate of displacement pressure temperature lota! rate (.)f o pressure
e o red(;l)mn r(?;:;.;::”)‘ O (m‘:nr;’{EO) (o (%) (%/mm) 0 (m::;{F:O)
meltdown 1457 99.30 1.17 -0.51 23.88 - - - =
primary slag 1199 47.42 115 -0.29 9.11 1203 49.78 1.16 -0.30 6.01
slag flow out 1253 55.78 4.54 -0.50 62.88 1280 67.38 4.42 -0.56 40.89
displacement=-0.1 1164 43.40 1.13 -0.10 8.41 1157 44.55 1.12 -0.10 5.70
max. rate of displacement 1222 49.06 1.19 -0.43 13.02 1228 51.90 1.21 -0.45 7.45
pres. drop abrapt increase 1230 49.81 1.42 -0.47 31.31 1250 55.80 3.37 -0.53 11.38
max.of pressure drnE 1212 79.38 2,96 -0.51 205.95 1333 85.10 2.67 -0.57 185.05
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Fig. 1. Degree of reduction and corresponding rate
of reduction as a function of temperature.
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Fig. 2. Degree of displacement and corresponding
rate of displacement as a function of temper-
ature.
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Fig. 3. Pressure drop and corresponding rate of
pressure drop as a function of temperature.
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Fig. 4. X-ray fluorescent view of reduced sinter ore with increasing temperature.
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Fig. 5. Typical structure of original sinter ore with
high Al,O; content.
cf : calcium ferrite, h : iron oxide, s: silicate
slag

Fig. 6. Typical structure of original sinter ore with
Low Al,O; content.
cf : calcium ferrite, h: iron oxide, s: silicate
slag

Table 3. EPMA analyses of sinter ores.

high alumina

low alumina

before reduction | Fe203  CaO  SiO2 Al203  MgO

before reduction | Fe203  CaO  Si02 Al203  MgO

95.4 14 0.0 14

1.6 _hematite

71.0 140 6.7 7.2 1.1 CF

28 61.6 353 0.3 0.0 slag

96.1 09 01 07 23 h
774 135 56 29 05 CF
60 554 376 09 0.1 sla

stop at 1300 C FeO CaQ SiO2 Al203 MgO

stopat1300C | FeO CaO SiO2 Al203 MgO

shell| 98.3 0.2 00 02 12 FeO

shell] 97.5 08 01 0.3 13 FeO

shelll 33.1 302 18.1 16.5 2.0 eut FeO shell[ 387 286 173 139 1.5 eut FeO
shell 1.6 627 35.6 0.1 0.0 slagl shelll 1.6 633 35.1 0.0 0.0 slagl
shelll 39 373 228 356 04 slag2 shell 4.6 384 224 343 0.3 slag2

core|f 98.7 0.3 00 04 0.6 FeO

corel 40.1 268 16.7 158

0.6 eut FeO

corel] 976 02 02 04 16 FeO
core| 38.6 282 16.5 16.1 0.6 _eut FeO

core] 20 626 354 0.0 0.0 s_lgs_' core] 2.0 62.1 359 0.0 0.0 sl_a&_
after reduction FeO CaQ SiO2 Al203  MgO _after reduction FeO CaO  SiO2 Al203  MgO
18 573 354 03 53 slagl 08 585 369 0.1 3.7 slagl
25 378 233 355 0.9 slag2 03 388 256 33.6 1.7 slag2
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Fig. 9. Phase diagram of Ca0O-Si0,-Al,0;-FeO sys-
tem.

Fig. 7.(a) Typical structure of high Al,O, sinter ore
corresponding to metallic shell area.

(b) Typical structure of high Al,Q, sinter ore
corresponding to wiistite core area.
e: eutectic phase, Fe: metallic iron, w:
wiistite, sl: dicalcium silicate, s2: geh-
lenite

Fig. 10. Typical structure of high Al,O; sinter ore
corresponding to blown up slag area.
Fe : metallic iron, sl : dicalcium silicate, s2 :
gehlenite

Fig. 8.(a) Typical structure of low Al,O, sinter ore
corresponding to metallic shell area.

(b) Typical structure of low Al,O, sinter ore

corresponding to wiistite core area. Fig. 11. Typical structure of low ALO, sinter ore
e: eutectic phase, Fe: metallic iron, w: corresponding to blown up slag area.
wiistite, sl: dicalcium silicate, s2: geh- Fe : metallic iron, sl : dicalcium silicate, s2 :
lenite gehlenite
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