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Mineral
Parameter Hematite Magnetite Goethite Siderite TImenite Pyrite
CAS Registry 3093747 [11309-38-2) [1310-44-17 [14476-16-3] [12168-524) [1309:36-0]
Number
chemical name fericonde  ferrous—ferrc hydzous iron oxide iron carhonate iton-titanim iron sulfide
oxide oxide
chemical formula Fe,0, Fe,0, 1308 FeCO, FeliO, S,
iron, wt 69.94 7236 62.85 4820 36.80 46.55
colo steel gyt dack gy to yelow orhrownto  white to greenish iron-black pale
ted black neatly black gray to black brass-yellow
crystal hexagonal cubic orthorhombic hesagonal hexagonal cubic
specifc raviy H 318 3543 343388 41 495510
Mohs' hardness 6.5 6 555 3.5-4 5 6-65
melting poiat, °C 1363 1600 1370
magnetism strong slight
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2- Ductile
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[ron ote
Country Production Reserves [ron reserves
China 196 9000 3,500
Brazil 146 17300 10,100
Australia 117 26,100 17,900
Ukeaine’ 7 40,000 15,000
Russiz’ 3 38100 14900
United States 53 25,200 6,000
India 53 12,100 6,300
Canada 3 25,500 10,000
South Africa 28 9300 5900
Sweden 19 4,600 2400
Venezela 18 3300 1,700
other countries 81 17,600 7200
Totaf 920 230000 100,000
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Consumption for steelmaking
Year Production, t x 1 £ 107 %
1983 48706 45,783 94.0
1984 51.904 45282 872
1983 50446 49547 98.2
1986 43952 312 985
1987 48410 47413 979
1988 53.745 54833 98.4
1989 53873 35.299 99.0
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S S e 3 AT A5 5 S o a US| (gL

gc +%Fe203—>Fe+gCO AH o, = 2459003 /molFe (r-\)
PSAeSl 65 5 Al A 5 S Mo s palaeST gl

%c +%Fe203 > Fe +%co2 AH,,, =116600J /molFe (5-1)
Sk 5 Al Wy 5 05ades e s aldnST sl

%H2+%Fe203—>Fe+gHZO AH 4, =49000J / molFe (6-1)
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Parameter Pellets; lump HBI
density, t/m’

bulk 16-19 24-28
appatent 35 30-55
porosity, % 50 13

saturated water absorption, wt % 12-15 2-3
nominal size, mm 4-20 30 % 50 x 110
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oSt Aol 51 ol J geame Ao s S 5(0-)) Jsie

Parameter DPellet/lump HBI
iron, wt %

total 90-94 90-94
metallic 83-89 83-89
metallization, % 97-95 9205
FeO, wt % 6.5-9.1 6.5-9.1
Cwt% 10-25 08-12
gangue, wt % 2860 2860
D, wt% 0.005-0.09 0.005-0.09
5, wt% 0.001-0.03 0.001-0.03
other trace trace
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3Fe,0, +H, »>2Fe,0, +H,0O (Vo-Y)
3Fe,0, + CO — 3Fe,0, +CO, (V1 =-Y))
Fe,O, +H, »3FeO+H,O (v=-Y1)
Fe,0, +CO —3FeO+CQ, (\A=Y)
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FeO+H, —Fe+H,0
FeO+CO —> Fe+CO,
FeO+C — Fe+CO

3Fe+CO+H, »>Fe,C+H,0
3Fe+2CO — Fe,C +CQ,
3Fe+C — Fe,C

CH, +CO, —2CO+2H,
CH, + H,0 —->CO+3H,

CH, WL%O2 — CO +2H,
CO,+C—>2CO
H,0+C —->CO+H,

%oﬁc —CO

CH, ->C+2H,

(\a-Y)
(Y+e=1)
QAEAD)

oAl Al W s (o
yy-V)
YY-Y)
(Ye-V)

Ky slo J1S15 (7

(co, reforming) (vo-\)

(steam reforming) (v1-V)
(methane partial oxidation) (yv-Y)
(boudouard reaction) (vA-\)
(water carbon reaction) (va-)
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ke, O.—Fe, O, ke, O,—Fe . O Fe . —Fe
Temperatuze, °C H, coO C H, CcO C H, coO C
600 —sU —6,813 21,77 17,38 7,27 54,945 16,15 22,528 159,164
700 —1,829 —7,744 20,77 16,25 6,41 53,886 15,47 —22,006 158,716
800 2,373 —8,129 20,25 15,88 6,30 53,539 16,45 —20,026 159,830
900 —2,541 —8,142 20,09 15,61 6,29 53,284 16,16 —19,331 159,574
1,000 2,733 —8,183 19,89 15,46 6,39 53,112 15,67 —18,858 159,018
1,100 —2,951 —8,251 19,64 15,41 6,59 53,032 14,21 —19,364 157,410
1,200 —3,194 —8,347 19,36 15,48 6,91 53,037 12,82 —19,821 155,782
1,300 —3,462 —8,468 19,05 15,66 733 53,129 11,49 —20,231 154,133
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