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Effect of Mineralogical Properties of Iron Ore on Its Assimilation with Lime

Yukihiro Hipa, Jun OkAZAKI, Kaoru IT0 and Shunichi HIRAKAWA

Synopsis :

In order to clarify the influences of iron ores on their sintering performance based on their mineralogical
properties, assimilation experiments of iron ores and artificial ores prepared from reagents were carried
out. The assimilation rate of ore and the microstructure of assimilated portion differed greately among
ores. Dense quartz-bearing Ore-A, a representative one of group-® classified according to mineralogical
properties, was difficult to assimilate and porous pisolite Ore-D containing clay as gangue minerals (group-
@), by contrast, assimilated very rapidly. While the assimilated portion of Ore-A consisted of acicular
calcium ferrite that had adhered firmly on the surface of unmelted ore particle, that of Ore-D comprised of
very small granular hematite grains, glassy silicate and very large pores and seemed very brittle. Ore-C
containing clay (medium group (©) showed the intermediate behavior between those of Ore-A and Ore-D.
By the assimilation experiment of artificial ores, an assimilation rate equation expressed as functions of
temperature, pore volume of ore and phase composition of gangue minerals was developed. On the basis of
such a relationship between mineralogical prorerties of ore and its assimilation bebavior, the detertoration
in sintering operation as the various ore brands were interchanged could be clearly explained.
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Table 1. Composition of iron ores used and their
pore volume after heating.

Sample Fe SiO9 AlyO4 C. W. e
Ore-A 64.3% 5.22% 1.08% 1.14%  0.039 em’/g
B 67.8 0.66 0.69 1.00 0.054
C 62.5 4,66 2.66 3.04 0.054
D 57.1 5.67 2.69 8.20 0.064

1) C. W.: Combined water
2) €: Pore volume after heating up to 1 350°C
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Fig. 1. Scheme of apparatus and sample used in
assimilation test-II for measuring assimilation rate.
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Photo. 1. Microstructure of
cross section of iron ore parti-
cles coated with lime and SEM
image of their surface after as-
similation test-I (1 250°C, 2 min).

(a) Section (b) Surface (SEM image)
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Photo. 2. Macrostructure of cross
section of cubic iron ore samples
and microstructure of their assimi-
lated portion after

test-1I (1 250°C, 2 min).
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Fig. 2. Relationship between pore volume of
artificial ore and iron ore after heating and their
assimilation degree at 1 250°C for 2 min.
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Fig. 3. Effect of gangue minerals on assimilation
degree at 1 250°C for 2 min.
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Fig. 4. Schematic diagram of assimilation process
of iron ores.

LOKELEILOEETHA.

Fig. 5 WHIGLAERIA O RLE OB LILTH Y,
P oEFIIEAD(3)X, (4)XKRV(5)R% 5mm
AOFECEH L TEHLA#ERTHS. 7, BED
FRECX>TH bR E LS R B Z L0005, %
SRR X B2 138748 Photo. 1 R L AHEL T
Wa. SiAADELIZEL, SAaDEO TRy, SiA
CiizDHE<T, SIABERKEREG R . FABIIMK
YRAERL L) RBIRBEZE L, WEROBICZER
PHELETHOT, BEOEBEELRTWE % CaO & Hfih
EED EEMERIZE {4 » 72 (Ore-B(a)).

95
Ore-D *

ore-C 1% -
- L
[ 9 3 E
~ o‘e.l\ E

42
3 o
o 1 -
=] £
(a) 1,350°C o
S 0 i Y " — + s 0 %
© c

T 0.8 18 2

E 5
@ £
g 0.6 43 =
»
0.41 42 <

0.2} 41

0 (b) 1,250°C
— 0
0 40 80 120 160 200 240

Time, t (s)

Fig. 5. Assimilation rate of representative iron
ores.
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Fig. 6. Comparison of assimilation degree of iron
ores at 1250°C for 2 min between culculated and
measured values.

Photo. 3. Large cracks formed in pisolite Ore-D
heated rapidly up to 1 000°C.
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CF : Calcium Ferrite

GH : Granular Hematite

Photo. 4. Microstructure of artifitial ores with
different pore volume, prepared from Ore-D pow-
der, after assimilation test (T, : 1 300°C).
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(a) Before assimilation test
{b) After assimilation test

Photo. 5. Microstructure of artifitial ore pre-
pared from Ore-A powder before and after assimi-
latio test.
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