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magnetite-hematite iron ore pellets
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Abstract: Due to weak magnetism and poor pelletization performance of the mixed magnetite-hematite iron concentrate
the traditional air atmosphere preheating—roasting process often leads to insufficient pellet strength and high energy
consumption. Oxygen-enriched roasting technology offers a new approach to this problem. In this study the mixed
magnetite-hematite iron concentrate was used as the raw materials to conduct a preheating—roasting process test on
preheating and roasting pellets under varying oxygen volume fractions. By systematically adjusting key parameters such as
roasting temperature oxygen volume fraction and roasting duration and combining compressive strength tests ferrous iron
content detection and microstructure analysis the effect law of oxygen-enriched atmospheres on pellet properties were
comprehensively evaluated. The results show that under 40% oxygen-enriched conditions a preheating temperature of only
800 °C is required to achieve a preheated pellet compressive strength of 600 N/P representing a 100 °C reduction
compared to air atmosphere. When the roasted pellet compressive strength reaches 3 300 N/P the 40% oxygen-enriched
condition reduces the roasting temperature by 50 °C compared to air atmosphere while simultaneously decreasing the FeO
mass fraction of pellets to below 3% which reduces over 40% compared to air atmosphere. Through enhancing the

oxidation reaction the oxygen-enriched preheating—roasting process effectively reduces thermal energy consumption of
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pellet and reduces pollutant emissions (e. g SO, NO,) during roasting. This process not only aligns with the green and
low-carbon development goals of the iron and steel industry but also provides technical support for the efficient utilization of
refractory iron ore resources.

Key words: oxygen-enriched roasting; iron ore pellets; compressive strength; oxygen volume fraction; energy

conservation and emission reduction

15% ~ 70%
20% 20%
8%~12% 1 . “« »” 11 .
12-14
30%
SO2 15
16 -19
2
’ 1
1.1
3-4 _ _
1 . 1 Fe
6 65.66% FeO 26. 84%
AL O,
1.44%: Fe
s 61.76% FeO 2.39%
Al 0, 0.96%
Sio, 6.31% .
120 / 2 . 2
9-10 95.51%
I o} ;
750 ~ 950 °C 48.74% .
16% ~ 18%; 26.65%
1200 ~1 300 C 18%~20% . 24.27% .

75% +25% o



69

2025 6
1 ( )
Table 1 Main chemical composition of the iron-containing raw materials %
TFe FeO Si0, Al O, CaO MgO K,O
65. 66 26. 84 3.83 1.44 1. 86 2.13 0.17
61.76 2.39 6.31 0.96 0.98 0. 66 0.13
2 ( )
Table 2 Iron phase analysis results of iron concentrate %
62.71 0.28 2.46 0. 14 0.07 65. 66
95.51 0.43 3.75 0.21 0.10 100. 00
16. 46 0. 14 30. 10 0.07 14.99 61.76
26. 65 0.23 48.74 0.11 24.27 100. 00
100 g 0.288 o
0.15(100 ). 0.106( 150 ). 0.074( 200 .
). 0.045(325 ). 0.038(400 ) mm .
o 3 o 3
o 5
<0. 074 mm 80. 50% 6 o 5.6
74.33% o 82.42%
; 123.6 mmol/( 100 g)
<0.074 mm 80% - 15 min 511.48% pH 10. 27,
: Si0,. AL O, 47.71%
16. 13% Fe, 0, 9.91%
o <0.074 mm 90%
75% +25% 95% 0
o <0.074 mm 89. 66%
( Y GB/T 8074— 1.2
2008) FBT9 1.2.1
o 4 o 4
1 047.4 cm’ /g
0.392 )
1 039.5 cm’/gs 75:25;
3 ( )
Table 3 Particle size screening results of 2 kinds iron concentrate %
>0.154 mm (0.1 0.154 mm (0.074 0.1 mm (0.044 0.074 mm (0.038 0.044 mm <0.038 mm
0.42 5.10 13.98 24.21 11.34 44.95
5.75 9.01 10.91 21.64 8.92 43.77
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4

Table 4 Specific surface area test results and balling property of iron concentrate

[(emeg)
1 1 086. 1 0.403 —
2 960. 7 0.382 —
3 1095.3 0.392 —
1047.4 0.392
1 1087.3 0.296 —
2 935.5 0.259 —
3 1095.6 0.309 —
1039.5 0. 288
5
Table 5 Physical properties of bentonite
/ 2h 15 min /
/% mmol-(100 g) ' 1% 1% (mLeg™") pH %
82.42 123.6 618.92 511.48 13.0 10. 27 11.47
6 ( )
Table 6 Main chemical composition and particle size composition of bentonite %

Fe,0, Ca0O  MgO ALO, SO, K,0  Na,0

>0. 074 mm (0.038 0.074 mm <0.038 mm

9.91 1. 69 2.98 16.13  47.71 0.26 3.98 10. 34 59. 66 30. 00
8 ~16 mm 485.4 N/P
. o 671.5 N/P.
1.2.2 600 N/P.
200 g o 900 ~ 1 000 C .
. . 950 C
B 40% 0, 781.3 N/P
16.35% 1
. 0, 30% 850 C
o 600 N/P
5 50 C. 0, 40%
800 °C
2.1 600 N/P .
15 min
(0, 20% + 25%  30% « 35% - 40% Fe,0,
N,) . (750 800. 850 ,
900+ 950 <C)
o 1 o 1 Fe, 0O,

(20% 0, )
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2.2
950 C
(20%  25%  30% - 35% . 40% O, ) -
(7.5. 10, 12.5. 15. 17.5 min)
3 o 3 950 C
/°C: 1—750; 2—=800; 3—=850; 4—900; 12.5 min 600 N/P
57930 17.5 min
! 0, 712. 4 N/P. 0,
Fig.1 Compressive strength of pellets under different 0
preheating temperature and oxygen concentration :
30% 10 min
600 N/P 0,
’ ) ) 40% 7.5 min
600 N/P,
0,
o 0
Fe,0, g
3% ’
0,
15 min
Fe,0,
Fe, O, 0,

Fe, O,

/°C: 1—750; 2—=800; 3—850; 4—900;
5—950,
2 0,
Fig.2 Ferrous content of pellets under different

preheating temperature and oxygen concentration

/min: 1—7.5; 2—10; 3—12.5; 4—15;
5—17.5,
3 0,
Fig. 3 Compressive strength of pellets under different

preheating time and oxygen concentration
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FeO
10% ~ 15% - 4
FeO 2% 0, 0

/°C: 1—1 150; 2—1 200; 3—1 250;
4—1 300,
5 0o,
min: 1—7.5: 2—10: 3—12.5: 4—15: Fig. 5 Compressive strength of pellets under different
roasting temperature and oxygen concentration

5—17.5.
4 0,
Fig. 4 Ferrous content of pellets under different ° 6 ° 6
preheating time and oxygen concentration 1150 ~1300 C
23 FeO 1%
o 1150 C
. 0, 1 300 C FeO
0.98% 0.65% -
950 °C, 15 min. 0, FeO
. 15 min 17.35% ~
(1150, 1200, 1250, 1300 C) . 25% - 40%0, » 1250
(20% 25% - 30% . 35% . 40% O, FeO 0.5% -
N;)
0 5 0 5
1150 C
3059 N/P,
3000 N/P o 1 300 °C
3965 N/P,
0,
0, /°C: 1—1 150; 2—1 200; 3—1 250; 4—1 300.
40% 6 0;
6. 44%~13. 39% 0, Fig. 6 Ferrous content of pellets under different

roasting temperature and oxygen concentration
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Fig. 9 The mineral phase structure of preheating pellet
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