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Quantitative relationship between characteristics of calcium ferrite and

metallurgical properties during the process of sintering and mineralization

LI Guowang, HAN Xiuli, LIU Lei, SI Tianhang, DU Liang
( College of Mining Engineering ,North China University of Science and Technology , Tangshan 063210, Hebei , China)

Abstract: Such characteristics of calcium ferrite as mass fraction, crystal morphology and crystal size have an
important influence on the quality of sinter. The structure of on=site sintering blending is used as the benchmark, the
micro-sintering experiments with different temperature gradients are carried out by using analytical reagent, the
formation characteristics of calcium ferrite during the sintering process are analyzed emphatically by using polarized
light microscopy, and its influence law on the metallurgical properties of sinter is analyzed. The results show that
during the temperature rising from 1 280 °C to 1 400 °C , the sinter is dominated by porphyritic structure,in which the
mass fraction of different forms of calcium ferrite decreases by 26.40% , and the RDI , |5, and Rl index of sinter
decrease from 74% and 72% to 69.20% and 67.57% respectively. During the heating process of 1 250 ~1 280 °C
and the cooling process of 1 400 ~1 200 °C, the sinter is dominated by interwoven molten structures, while a large
number of acicular and columnar calcium ferrite is produced, the Al, O, /SiO, in acicular and columnar calcium ferrite

is smaller,which is 0. 25, and the RDI and R/ index of sinter are getting better. During the cooling process from

+3.15 mm
1200 C to room temperature, the main structure of sinter is corrosion structure, which is the formation stage of

prismatic tabular and heteromorphic calcium ferrite. Especially in the cooling stage from 1 200 °C to 1 100 °C, the
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ratio of acicular and columnar calcium ferrite is 32. 70% , while the RDI 5 |5 .. and Rl index of sinter are relatively

high , reaching 79. 20% and 80. 76 respectively.
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Table 1 Main chemical composition and basicity
of sintering raw materials
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Bl
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Table 2 Specimen firing conditions
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1200 ~1 100
1100 %R
T T, ~ Ty KB F RS TEIR 2 min FF KV i3
AL AN 10 °C /min, Ty, [ R R E R
125 7] Axioskop Al pol i / 52 5 M5 24 i O 2
P TS R 3k 43 L IR A
RIS R A0 & S ~T FR4k, WEEA TR L
CZUURY/PINCE )% QEPIR e N s =R e S N
ST B R, M BRET N i R
BRIRAS OV 25 A2 AR RUAE: [ 5 AN ] -5 A
s 500 g, 7RIS % WHE BORLEE Ry 10 ~ 12,5
mm 0K, M A MTLQ-HY-6 R4 £ An ik 38
JEUPE RE L350 5 e B 0 PR A B E AT v B P RE I
i, M T E SR HE( GB/T 13242—1991)
2 LR
2.1 JREERHA T IERRIE WA
PSS AT i AR B Wy AN 2% 3 PR

HIE 3 R BRASH AT ) 2 1A [) LA 2 g
B G TR A D R MR R R A A R

I¥614H Bz

o

w

O A

=

w

=N

<

e BE [ 45

=3

R I B Il T B

©

=
S




46 k& Ik A CELEC B
R3 RENTIEFHTWANR
Table 3 Mineral composition of sinter mineralization process
iAo 80 %
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T, 8.5 58.5 24.5 2.5 1.5 4.5 15.0 EiZE 1150
T, 52.5 7.8 28.8 4.6 3.8 2.5 13.5 1150 ~1 250
T, 42.5 13.5 38.6 2.2 1.4 1.8 11.5 1250 ~1 280
T, 57.5 14.0 12.2 2.7 13.2 0.4 6.7 1280 ~1 400
Ts 50.0 10.0 29.0 1.9 8.7 0.4 7.3 1 400 ~1 350
T, 46.5 9.5 39.0 1.0 3.7 0.3 8.8 1350 ~1 280
T, 33.0 8.0 53.6 0.8 4.1 0.5 12.2 1280 ~1 240
T, 29.5 8.3 57.2 0.8 3.9 0.3 13.8 1240 ~1 200
T, 28.2 7.0 58.3 3.5 2.8 0.2 18.8 1200 ~1 100
T 27.5 6.9 57.9 3.1 4.4 0.2 15.2 1100 2=
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(a) FEIRE1150 °C; (b) 1150~1280 C; (c) 1280~1400°C; (d) 1280~1400 C; (e) 1400~1200 C; (f) 1200 CHEEE
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Fig.1 Microstructure of sinter mineralization process
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Table 4 The content of different forms of calcium ferrite in sinter

T i BRI M5 TOREAT0) /%
(RS0 1% Ehik HedR HREER i
T, =RE 1150 24.5 3.5 3.6 2.6 14.8
T, 1150 ~1 250 28.8 5.0 9.5 2.3 12.0
T, 1250 ~1 280 38.6 12.5 13.6 7.8 4.7
T, 1 280 ~1 400 12.2 6.9 2.4 1.6 1.3
T 1400 ~1 350 29.0 12.5 13.5 1.6 1.4
Te 1 350 ~1 280 39.0 11.8 10.2 12.3 4.7
T, 1280 ~1 240 53.6 10.9 14.3 15.5 12.9
Ty 1240 ~1 200 57.2 13.3 15.8 17.0 11.1
T, 1200 ~1 100 58.3 14.2 18.5 17.9 7.7
T, 1100 ZEEJR 57.9 13.6 14.2 20.5 9.6

(a) 1250 ~1280 °C; (b) 1400~1350°C; (¢) 1280~1200C
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Fig.2 The microstructures of different forms of calcium ferrite
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Fig. 3 The quantitative relationship between the characteristics of calcium ferrite and metallurgical properties
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