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Influence of calcium ferrite characteristics on metallurgical
properties of high basicity sinter

Hao Ruicong, Liu Lei’, Han Xiuli, Wang Yifei, Zhang Ce, Wang Lihao

(College of Mining Engineering, North China University of Science and Technology, Tangshan 063210, Hebei, China)

Abstract: The content, morphology and grain size of calcium ferrite, and the main binding mineral as
well in sinter, play a key role in the quality of sinter. The mineral phase structure and calcium ferrite
characteristics of high basicity sinter with different quality situation were studied systematically and
quantitatively by using polarized light microscope. The results show that hematite and magnetite are the
main metal phases of No.1 and No.2 sinter. The bonding phases are calcium ferrite, dicalcium silicate
and vitreous. The difference is that the No.lsinter is mainly composed of interlacing corrosion structure
formed by acicular calcium ferrite and magnetite. The No.2 sinter is dominated by granular structure
formed by the mutual combination of allochthonous magnetite and binding mineral. The volume per-
centage of calcium ferrite in No.1 sinter is about 50%, and its shape is mostly needle shaped. The size
range of diameter is 0.05~0.10mm. The corresponding sinter reducibility (75%), low temperature reduc-
tion degradation rate (76.5%) and drum strength (81.6%) show high values. The volume fraction of cal-
cium ferrite in the No.2 sinter is about 45%, and its shape is mostly plate and column. The size range of
its diameter is 0.05~0.10mm. The corresponding sinter reducibility (59.35%) is weak, the low temperat-
ure reduction degradation rate (25.21%) is low, and the drum strength (63.37%) is small.
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Table1 Main chemical compositions of used sinter %
s TFe FeO Sio, CaO MgO AlLO; TiO,
1 55.1 8.7 5.42 11.28 2.83 2.48 0.12
2’ 56.7 8.5 4.87 10.1 1.91 0.46
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Table 2 Mineral compositions and contents of sinter %
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Fig.1 Microstructure of sinter
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Fig. 2 Calcium ferrite showing different morphology
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Fig.3 The content of calcium ferrite with different mor-

phologies
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Fig. 4 The content of calcium ferrite with different grain
sizes
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Table 3 Metallurgical properties of sinter %
G5 IR TR RIEE R L%
1pestn 75.00 81.60 76.50
2"pestw 59.35 63.37 25.21
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