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Figure 1. Process and material flows diagram of shaft fumace roasting process.
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FeCO3 + Fe203 - Fe304 + CO2; ArGO = 51,618 — 178.49T J/mol (1)

3Fe203 + H2 - 2Fe304 + H20; ArGO = —-459.2 — 22.0T J/mol (2)
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Figure 2. Magnetization roasting process of iron ores in the rotary kiln.
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Figure 3. Sketch of the flash magnetization roasting process.

Table 1. Magnetic separation results of typial refractory iron ores after flash
magnetization roasting.

Ore type Product Weight% Fe % Recovery%
Limonite ore from Jiangxi Concentrate 619 603 943
Tailing 38.1 59 57
Roasted ore 100 396 100
Siderite ore from Shanxi Concentrate 40 568 84
Tailing 60 7.2 16
Roasted ore 100 27.1 100
Siderite ore from Kunming Concentrate 596 57.1 90.7
Tailing 404 86 93

Roasted ore 100 375 100
Qolitic hematite ore from Hubei Concentrate 644 565 822

Tailing 356 221 178
Roasted ore 100 443 100
Limonite ore from Hubei Concentrate 509 60.7 945
Tailing 491 37 55

Roasted ore 100 327 100
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Figure 4. Schematic of the caldnation system by means of cyclone preheater and calcination loop followed by low intensity magnetic separation.
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Figure 5. Sketch of suspension magnetization roasting followed by magnetic
separation apparatus and general procedure.

nlKi lejet rabs 5 3l Lansgs odiiadgs (o5 lo az s Ae v b Ve e s0am) £l gl b sl 5
Cosgerd g (FECO3) Cojorm ol )0 a5 sy (pgo slSem) dul—35 caisSlom 4 b ws,S Jae ol @ 9 0,5 1,
S5STy U5 ls 4 K 950 oasp S cedlon .ol 4550 b owS1(FE203) cuslen 4 K (49,0 (FE203-nH20)
bas oo 4 B ol STy dawses gles ;o H2 L CO ouSLat 55 Lol S ol az 0 70+ B FO- slos jo 4 0L
S i o1 5 45 5,5 e s o 415 Al S g elogloh S oliie GRS Sy g 35
(V-Fe203) ublizeg ) CongSe @ o lawgs ol 5 il az 0 YO B Y-+ Sl sdgume jo (FE304) csiao
s iS5l 5 0 00iiSp 5 0,55 0,lg oile B H2 L CO L suire 5 i gy cJlo cymad yo b Suis S|
seel kg solody (281528 Slge 5l giludlil 5l g Al oo oadiizny S (19,8 (5] oS iCulgi ) wd ais g

By a3l pmeboliin (53l s
I3 Gl el 5 S 10 b, b gbly ol )3 (o Jln) Al oy w5 S 5 YU
Loyt coslon a8 Al ;0 5 w8 eslistil LisT 90 Sty A5 5lEslon Slo)S 0l Kiw woblize ol
ol )5 il ax 0 0F - oy sleo o N2 el 1o caaSe o ) 5 CO Celis 1o S ;i ¥ 8 bolsee lags JolS joboay



wabline gilolaz 5l s do 0 VY L5k C)-;sc;—“] o, FEA e Lo ilassS S el plo ol hows cuiXe o
o g 28,5 eolatul el K albl (6,91 ,8 sl cou bl Glea 5l ol copizen @Y VA o), Son g YU) 0l 0o
nl podle (DY VA ()50 5 YU) sl s duo s VA Sbsk 75 g ol oo 0 PVF e b cunboline o 5luss
bl Sl s 5 D5l oliie 8 (Gaeles (quololiin oy anllhe o 35y (] (slocKin  5o (5
Uit & Wlgi o0 2] ke e Gl (6l el ot 00ls LAS Y Jguz )3 918 0 Shes 5 w8 S 18 il as
D b pblite 3loliz s s ieled blisie coy Lawsgi 0ops AD Sl Gy ol (il 5 b )l 0o o £

€Y A K 5 YU) wislb SMR-LIMS) 0L

Table 2. Beneficiation performance of some difficult to treat iron ores using pilot-scale suspension magnetization roasting followed by magnetic separation.

Existing process SMR-LIMS Increased by
Ore type TFe/% Recovery/% TFe/% Recovery/% TFe/% Recovery/%
Jingtieshan specularite ore 59 ~ 60 76 ~ 78 60.5 9136 05 13~ 15
Shilu hematite ore 62.5 60 ~ 65 65.58 8556 3 20~ 25
Tonkolili limonite ore 56 - 64 ~ 65 95 ~ 98 8~9 95 ~ 98

Figure 6. Industrial suspension magnetization roasting system with a throughput of 1.65 million t/a for beneficiation of specularite ore in JISCO.
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Table 3. Merits and demerits of different magnetic reduction roasting furnaces.

Furnaces Merits Demerits
Shaft furnace Handle massive ore with Low processing capacity
a granularity of (25t/h); Long roasting time
15 mm ~ 75 mm (6 ~ 10 h); Chemically
heterogeneous roasted ore
Rotary kiln Roasting and separation Low processing capacity
performance of iron ores in (45t/h); High roasting
rotary kiln are better than shaft energy consumption;
furnace Clinker ring forming
Flash High reduction temperature Low processing capacity
roasting (750 ~ 950%C); Low CO (70t/h); Reductive
furnace concentration (0 ~ 5 vol.%); atmosphere in the reactor is
Short roasting time (0 ~ 60 s)  hard to be controlled
Multi-stage Low reduction temperature Low processing capacity

circulating  (450°C); Low roasting energy  (12t/h); Multi-level fluidized
fluidzed  consumption (about 36 kgce/t) reduction roasting
bed
Suspension Low reduction temperature High CO or H, concentration
roasting (450 ~ 600°C); Large processing (>60 vol.3)
furnace capacity (200 t/h); Low roasting
energy consumption (<42 kgce/
t); Efficient recycling of energy
Microwave Rapid heating; Non-contact Cumently, it is limited to

oven heating; Material-selective laboratory research without
heating; Volumetric heating semi-industrial or industrial
and non-pollution applications

Table 4. Salient features of different magnetic reduction roasting process.

Roasting reactor Industrial scale Ore size/ Iron Energy

type level mm recovery  consumption
Shaft furnace 25t/h 15 ~75 ~70% ~46 kgce/t
Rotary kiln 45th 0~25 ~75% ~60 kgce/t
Fluidized bed 200t/h 0~ 08 > 85% ~36 kgce/t

Microwave oven Laboratory scale - -
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