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Table 1 Analysis of iron phases
Mineral Magnetite Pyrrhotine Sulphide ores Siderite Hematite/limonite  Ferric silicate
Fe content (%, ) 0.53 0.01 0.07 0.5 43.72 1.87
Iron mineral distribution (%, ®) 1.13 0.02 0.15 1.07 93.62 4.01
R2 S AETELERS
Table 2 Chemical composition of the iron ore
Component Fe P Ti Mn S AlLO3 SiO, MgO CaO
Content (%, @) 44.67 0.96 0.26 0.21 0.61 5.27 10.67 1.16 4.94
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Fig.1 Experimental apparatus for magnetic roasting of iron ore
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Fig.2 Flow chart of magnetic roasting—magnetic separation
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Fig.5 Effect of iron ore particle size on Fe content of
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Fig.6 Effect of roasting temperature on Fe content
and Fe recovery rate of the iron concentrate
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Fig.8 Effect of reducing time on Fe content of concentrate and
Fe recovery rate for the iron ore reduced at 550 C
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Table 3 Roasting conditions for removing crystalline water
No. Roasting condition
The fluidized bed reactor was filled with N, for removing the
crystalline water at 550 ‘C before reduction.
The fluidized bed reactor was filled with air for removing the
crystalline water at 550 ‘C before reduction.
The fluidized bed reactor was filled with nothing and turned off the
inlet for removing the crystalline water at 550 ‘C before reduction.
The fluidized bed reactor was filled with nothing without turned
4 off the inlet for removing the crystalline water at 550 ‘C before

reduction.

1

2

3

5 The iron ore was reduced without removing crystalline water

3.7 BEHHERE
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M 11 oTLUE H, BEESS R B <45 pm M\ 67.84%
PR 98.23%, 1HBIAIZHRE AL A 56.70%42 = 3|
58.17%, WA KEES, R EIIN 88.59% I [
T 49.86%, ULAHEE— 55 B I ) 2k [ % 25 KR
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Fig.10 Effect of roasting conditions for removing crystalline
water before reduction on Fe content of concentrate and
Fe recovery rate for the iron ore reduced at 550 C
(corresponding to Table 3)

(a) Low magnification
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Fig.11 Effect of the particle size fraction of grinded ore on
Fe content of concentrate and Fe recovery rate for
the iron ore reduce at 550 'C

(b) High magnification
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Fig.12 SEM images of the iron ore after the pretreatment
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Fig.13 Effect of the pretreated ore size on Fe content
of concentrate and Fe recovery rate for the
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Table 4 BET specific surface area, average pore size and
cumulative pore volume of ore pretreated at 800 'C

Specific surface area Average pore size
(m’/g) (nm)

Cumulative pore volume
(mL/g)

1.452 163.7 5.944x1072
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Fig.14 Schematic diagram of iron ore structure model
after the pretreatment
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Magnetic Roasting of an Oolitic Hematite and Limonite Ore in a Fluidized Bed Reactor
ZHOU Jian-junl’z, ZHU Qing-shanl, WANG Hua-junz, NI Wen?

(1. State Key Lab. Multi-phase Complex System, Institute of Process Engineering, CAS, Beijing 100190, China;
2. Key Lab. High-efficient Mining and Safety of Metal Mines, Ministry of Education, Univ. Sci. Technol. Beijing, Beijing 100083, China)

Abstract: Magnetic roasting via a fluidized bed reactor was carried out for the beneficiation of a Yunnan oolitic iron ore. The magnetic
roasting was performed at 550~800 ‘C for 2~20 min under mixed CO and N, atmosphere. The results show that direct magnetic roasting
followed by magnetic separation can only upgrade the concentrate to the total iron content of about 55% with a Fe recovery rate less than
70%, while with a pre-calcination process at 800 ‘C for 60 min to remove the crystalline water of iron ore prior to the magnetic roasting,
a iron ore concentrate with total iron content of 60.18% at a recovery rate of 85.91% can be successfully obtained. The pretreated ore
formed lots of pores by the pre-calcination process. These pores provided gas-diffusion channels to facilitate the reduction within the
particles, which accelerated the growth of Fe;O,4. Therefore, the Fe grade and recovery rate of iron ore concentrate could be improved.
Key words: fluidized bed; oolitic hematite and limonite ore; magnetic roasting



