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Effect of replacing Australian low-alumina iron ore fines with specific
high-alumina iron ore fines on high-temperature sintering properties
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Abstract: A type of high-quality low-aluminum iron ore fines( OE) from Australia has been served as
one of the core raw materials in the production of domestic iron and steel enterprises. However, its re-
serves are gradually being depleted. OA iron ore fines have emerged as one of the potential alternatives
to OE due to their favorable price advantage and abundant reserves. Nevertheless, OA iron ore fines ex-
hibit a relatively high Al,O; content. Therefore, how to efficiently utilize OA iron ore fines as a substi-
tute for the low-aluminum OE has become a key research focus in the iron and steel industry. In this
study, the mini-sintering method was employed to systematically investigate the variation patterns of the
liquid phase fluidity index, intrinsic strength of bonding phase, and formation characteristics of calcium
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ferrite and high-alumina brittle phases in sintered blended ore after partial or complete replacement of
OE with OA. Compared with OE iron ore fines, OA iron ore fines exhibit a higher assimilation temper-
ature and better liquid phase fluidity, whereas their bonding phase strengths are relatively similar. As the
OA replacement ratio for OE increases, the liquid phase fluidity index and intrinsic strength of bonding
phase of the blended ore increase progressively, whereas the calcium ferrite content decreases corres-
pondingly. X-ray diffraction (XRD) mineral phase analysis reveals that an increase in the OA replace-
ment ratio results in a reduction in calcium ferrite content but an increase in high-alumina brittle phases.
Given the high Al,O; content of OA iron ore fines, excessive incorporation of OA tends to inhibit calci-
um ferrite formation and promote the formation of high-alumina brittle phases. Therefore, in practical
production, precise control of the OA replacement ratio is essential to improve the sintering perform-
ance of high-aluminum blended ore and enhance the stability of subsequent blast furnace smelting.
Key words: liquid phase fluidity index; intrinsic strength of bonding phase; calcium ferrite; high-alu-

mina brittle material
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Table 1 Chemical compositions of experimental iron ore
fines %

Ores TFe SiO, MgO ALO,; TiO, FeO Loss on ignition
OA 58.02 436 0.12 295 0.16 0.24 9.00

OB 61.79 343 008 225 0.09 024 4.75
OC 5626 6.57 0.10 3.00 020 0.21 8.20
OD 5849 550 0.10 320 0.19 030 7.00
OE 5620 572 0.14 1.60 0.08 0.32 11.30
OF 5750 6.10 0.02 270 0.15 0.22 7.10
OG 5750 6.28 0.14 3.03 021 054 6.50
OH 56.80 12.00 0.28 230 030 1.24 4.20
Ol 65.07 238 001 122 0.07 1.18 4.67
OJ 6163 819 0.11 111 0.16 3.15 2.20
OK 63.00 8.07 0.05 045 0.12 243 0.40
OL 6193 756 0.14 122 0.11 1.49 2.55
OM 69.60 140 043 026 0.07 29.50 -2.5
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Fig. 4 The impact of silicon dioxide content in iron ore fines on the liquid phase fluidity index
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Table 2 Ore blending structure of the blended ore with OA replacing OE %
Experimental scheme OA OB oC oD OE OF oG OH Ol (02) OK OL oM Total
Baseline scheme 1.50 7.50 11.50 3.00 14.00 6.00 450 18.00 17.00 1.00 1.00 1.00 14.00 100.00
Scheme 1 6.50 7.50 11.50  3.00 9.00 6.00 450 18.00 17.00 1.00 1.00 1.00 14.00 100.00
Scheme 2 11.50 7.50 11.50 3.00 4.00 6.00 450 18.00 17.00 1.00 1.00 1.00 14.00 100.00
Scheme 3 1550  7.50 11.50  3.00 0.00 6.00 450 18.00 17.00 1.00 1.00 1.00 14.00  100.00
®3 OAER OE ERATHNLERS
Table 3 Chemical compositions of the blended ore after OA replacing OE %
TFe Si0, CaO MgO ALO; K,0 Na,O ZnO S P TiO, FeO C
Baseline scheme 64.22 6.56 0.19 0.14 1.96 0.03 0.02 0.01 0.04 0.05 0.14 4.87 0.12

Scheme 1 64.17 6.52 0.19 0.14 2.03
Scheme 2 64.11 6.47 0.20 0.13 2.10
Scheme 3 64.07 6.44 0.20 0.13 2.16

0.03 0.02 0.01 0.04 0.05 0.14 4.86 0.11
0.03 0.02 0.01 0.04 0.06 0.13 4.84 0.09
0.03 0.02 0.01 0.04 0.06 0.13 4.83 0.08
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Table 4 Calcium ferrite content of the blended iron ore

after replacing OE with OA %
Baseline scheme Scheme 1 Scheme 2 Scheme 3
15.31 14.07 12.22 11.46
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Fig. 8 Calcium ferrite formation characteristics of the
blended ore after OA replacing OE
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