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Microstructure and Mineral Composition of Sintered High-Limonite Ore
with Different Particle Sizes
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Abstract ; In order to investigate the microstructure and mineral composition of sintered limonite (42% in mass fraction )
within different size fraction, a sintering pot test was used to simulate the actual sintering process conditions. Thereby ,
the sintered ore with different particle sizes were prepared, and then mineralogical microscope was used to analyze its
microstructure characteristics. The results show that if the mixed ore has the powdered ore with size larger than 5 mm in
a mass fraction of 25.23%, the finally sintered ore with small particle size increases, presenting a poor pelletizing
performance. As the sintered ore has its particle size reduced from 40 mm to a range of 5—12 mm, the bonding phase
therein is in a mass fraction decreasing from 59.10 % to 23.19 %, and the calcium ferrite has its morphology converting
from being acicular to flaky and agglomerated, and its mass fraction decreases from 39.43% to 17.26%. It is found that
the sintered ore has converted from the structure with magnetite interwoven with calcium ferrite to granular structure
composed of hematite, magnetite and bonding phase. The euhedral to subhedral magnetite grains are transformed to be
anhedral , and the number of micropores between and within the grains increases, presenting a “porous and thin-walled”
structure, resulting in worse performance in the strength of the sintered ore.

Key words: sintered ore; particle size; microstructure; mineral composition; limonite; bonding phase; magnetite;
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Chemical compositions of powdered iron ore,

Table 1

flux and fuel for sintering %

B4R TFe  Si0, CaO0  MgO ALO; S P Bk

LA 61.20 3.70 0.03 0.10 2.50 0.056 0.045 5.0
LB 57.20 6.00 0.02 0.10 1.60 0.114 0.050 10.0
LC 62.30 4.40 0.05 0.10 250 0.094 0.006 4.0

MA 65.50 7.70 0.18 0.20 0.50 0.021 0.082 —
HA 65.51 1.70 0.02 0.17 1.15 0.071 0.007 2.0

HB 61.39 6.50 0.10 0.19 1.71 0.034 0.101 2.0
HC 63.05 5.00 0.10 0.11 1.30 0.130 0.201 2.7
A=A — 1.20 30.57 20.03 1.50 0.016 — 43.0
AR — 250 82.00 490 1.50 0.081 — 10.0

H% 1 Al KA h LA 57 F LC 4
TFe Jit it 73 BUE T , 45 oK B 43 80 T 3.0% ~ 6.0%
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W HA & TFe Jit 43 808 & , BN K Ll HA 874
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W TFe 4R 1K 65.50% , Bifin— 5 HL i MA AR
AT HE B 4E W TFe dh A7, 1M HLF T H 4 & 1) Sio, &
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Table 2 Size distribution of powdered iron ore

R Hy B (mm) 2R/ % Ay
K +8 5~8 3~5 1~3 05~1.0-05 -1  +1 Kf/mm

LA 12.6723.3320.00 28.67 3.80 11.53 15.33 84.67 4.39
LB 20.0016.67 17.33 35.33 6.01 4.66 10.67 89.33 4.76
LC 6.2017.4315.13 2243 9.62 29.19 38.81 61.19 3.14
MD - = — — 12,52 87.48100.00 O —
HA  14.00 12.67 14.00 28.00 10.01 21.32 31.33 68.67 3.70
HB  8.3313.3316.00 32.00 5.84 24.50 30.34 69.66 3.28
BRBF 13.33 14.00 16.67 31.33  4.98 19.69 24.67 75.33 3.84
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Table 3  Sintering pot test scheme %
BRBHEC L
LA LB LC MD HA HB HC
19 17 6 15 4 11 28

BB AL A MR SR P T 23, MgO ikt
IEEERIR 1.75%,Si0, T i il e 5.2% ~5.4% 2
6], BREE R #5000 1.95, BR4EAR T 2380055 4,

F4 BREMRBRESHRIZEHEG
Table 4  Sintering pot test equipment parameters

and process conditions

WS Bt B R A kL S 4
BHZ B /mm 700 B[] /min 10
BEZEM EH AR/ mm 325 TR A RHL AR i/ % 4.0
B4t U/ Pa 10 000 BAT L/ % 30
RAPLIEA/ mm 800 RABIKD % 7.5+0.5
FUKIRE/C 850 KL ]/ min 5
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Table 6 Mineral compositions of sinted ore in different particle size

) WPy 2E I (oA 5340 / %
K/ mm

IR Wk BRIR TS fERRER
+40 10.78 25.09 39.43 19.67
-40+25 15.31 15.35 37.05 10.73
-25+18 22.26 3.21 30.86 9.88
-18+12 27.46 27.26 25.34 8.38
-12+5 30.59 31.43 17.26 5.93
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Table 5 Size distribution of mixed ore
AR/ mm TR %

+8 11.04

-8+5 14.19

-5+3 14.60

=3+1 26.08

-1+0.5 6.65

-0.5 27.44
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Fig.2  Variation of liquid phase content in sintered ore
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