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Experimental research on assimilation performance of iron ore and ore

matching optimization
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Abstract: Taking the iron ore commonly used in Angang as the research object the ore phase structure and
assimilation performance of iron ore are studied by polarizing microscope and basic characteristic measuring instrument
of iron ore under high-temperature. The factors affecting the assimilation performance of iron ore are analyzed from the
ore phase structure and chemical composition and the sintering ore matching optimization is carried out. The results
show that the assimilation of iron ore is closely related to the its ore phase structure; the assimilation performance of
iron ore is positively related to its burning loss value the greater the burning loss the better the assimilation
performance. In the iron ore the higher the mass fraction of SiO, the lower the assimilation temperature and the better
the assimilation performance of the iron ore. When the mass fraction of MgO in the iron ore is high the iron ore
assimilation performance will be deteriorated. The effect of Al,O, mass fraction on iron ore assimilation varies by ore
type. After the ore matching optimization the assimilation temperature of the mixed ore is within the appropriate
assimilation range the sintering yield and the drum strength are increased by 1.33% and 1.98% respectively and
the metallurgical performance indicators of the sinter are improved.
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Table 1 Main chemical composition of iron ore %o
TFe FeO Ca0 Si0, MgO Al 0O, LG( )
A | ) 57.31 4. 85 0.20 6.33 0.20 1.62 11.05
B ( ) 57.41 3.95 0.22 5.46 0. 64 1. 81 10. 17
C ) 60. 78 3.71 0.09 4. 31 0.08 1.97 4.55
D ( ) 58.74 0.91 0.20 5.16 0.10 2. 61 4.01
E ( ) 61.56 4. 85 0.23 6.22 0. 38 1.03 3.05
F ( ) 63. 04 0.11 0.12 6.50 0.14 1. 57 0. 60
G ) 65. 04 1.02 0.20 1.24 0.20 1. 04 0.33
H ( ) 56.21 1.33 0.20 6. 61 0.20 4.89 0. 89
I ) 63.70 23.97 0.54 0.98 5.37 1.91 -2.50
J | ) 64.29 0.36 0.21 4.93 0. 80 0.75 0.77
1 G F .1 . 1.2
J | FeO A N
E (F H Si0, 3 o
6% G | 0 G AL O, S
| MgO A B 3 120% ~
10% cC D E I 150", 400" ~500". 800" ~ 1 000"
. 10
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Table 2 Control conditions of test atmosphere and temperature
/ ~ 600 ~ 1 000 ~ 1150 ~ 1250 1250 ~ 1150 ~ 1 000 ~
C 600 1 000 1150 1250 1 150 1 000
/min 4.0 1.0 1.5 1.0 4.0 2.0 1.5 —
/(5 Lemin ")
3 2,
2 3 ( )
2.1 Table 3 Mineral composition of iron ore %
10
1 o
A 65 ~70 10 ~15 15~20 2~5
E 30 55~60 10 ~15 1
F 3~5 75-~80 10 5~10
I <l 2~3 8~90 3~5 10~15 2-~3
J <1 80 5~10 2~3 10~15 2-~3
3 DA
65% ~ 710% 10% ~
15% 15% ~20%:;
1 E
Fig. 1 Assimilative temperature of iron ore 55% ~ 60% 30%
1 10%~15%; F
A <F <B <C <E <D < 75% ~ 80%
H <G <] <I <A F 5%
1200 C y F B L C 10%; 1
«D 1200 ~1 250 85%
C 7 GV H I 1] 10%~15%; ]
1310 C o 10%~15%
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Fig.2 Microstructure of different types of iron ores
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Fig. 3 Relationship between assimilation temperature
and burning loss of iron ore
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CaO Fig. 5 Relationship between iron ore assimilation
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Table 4 Mixed ore proportion and assimilation
3 temperature
( ) /%
16 A B H I J /C
35 25 13 12 15 1243
) 35 25 13 17 10 1261
5
Table 5 Sintering cup test results
/( mmemin~") /% 1% /(tem™2h™") /(kg*t™)
14.13 80. 33 74.37 0.88 52.61
15. 09 81.47 76. 35 0.90 52.82
6 °
Table 6 Main chemical composition of sinter .
( ) 1%
TFe Ca0  Si0, MgO ALO, 4
56.83 9.67 5.03 1.77 1.79 1.92 (1) .
56.17 9.38 4.91 1.83 1.80 1.91
7 ) )
Table 7 Metallurgical performance index of sinter : :
T,/ T, Ty (T,-T)/! RI/ RDI 5./ .
C C C C %o Yo (2)
10921301 1503 202 8.23 72.17 .
1063 1293 1482 189  85.55 72.62 $i0, ’
4 ~7 X MgO
1 261 C . ALO,
(1250 ~1280 C)
o AL,
‘ (3)
1.33% . 1.98% ;
1063 C ; 1261 C; . N
1482 C (r,-

189 C
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