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TABLE 9.1 Typical High Carbon Ferrochrome Specifications

Elements

Alloy Type Cr ‘ C P S

High Carbon Ferrochrome 60—70 9 <0.015 <0.02
2—. <0.03 <0.04
<0.05 <0.06

Charge Chrome 2—! < <0.015 <0.02
' <0.03 <0.04
<0.05 <0.06




TABLE 9.2 High Carbon Ferrochrome Production 2001 —2010 (gross weight—metric tons)

Country 2001 2002 2003 20104 2010 5 201006 2007 2009 2010

Finmland 236 710 248 180 250 490 264 492 234 881 243 350 247 F60 123 310 238 195

MO mwwrany 82 00 1 1O

Spain

Swwesden 529 451 374 : 576

TIT (T[T |T @A

Turlkeyw 03 500 DO K 878

Total VW. Europe - 103 622 832 24 [T A2 )

Aldbania (e) « SO0 K SO0 K K alelnl O30 556

Croatia

Kazakhstan 985 29 907 T 46 511 70 92 177 (alnln] 2 237

Russia 099 393 T 230 164 alelnl 312 o922 Da0

Slovakia 5 371 8569 T 901 T 712 867 19 — — —

Total E. Europe 589 955 653 969 871 077 003 037 237 537 249 548 415 092 225 400 1 080 9215 1 336 873

5. Africa D39 584 288 6b2 F2T 630 DH0D 258 505 611 818 400 3 535 871 3 238 985 2 3176 754 3 663 275

Zimbabwe =] 276 963 289 998 267 095 218 D65 257 271 213 512 200 833 1571 729 73 600 156 1T18

TABLE 9.2 High Carbon Ferrochrome Production 2001 —2010 (gross weight—metric tons)—cont'd

Country s 20071 2002 2003 20004 2005 2006 2007 2008 2009 2070

Total Africa 2 276 547 2 578 a0 2z 92 FT25 3 178 323 T2 BaE 30371 912 36 T04 F90 714 2 390 354 HS19 393

Bra=il QF 245 T49 135 185 592 185 572 17O TO3 T4 886 T64 486 T 86 76 TOT 780 T6E5 963

Total Americas 97T 245 149 135 185 92 185 72 170 T03 T30 BE6 163 486 1856 676 107 F a8 T1TH5 963

China 2671 621 2371 305 423 324 532 OO0 EE0 OO 858 000 Oy 20000 283 FOoO T 51O OO 2712 OO0

India 267 350 ST 91 A& 67T 527 100 11 3735 &34 200 ERZ20) OO0 F 50y OO0y (SR e el e OO OO

lram (e) &3 430 15 OO 17 OOy 17 QOO0 T7 OOy T 7 OOy T7 OO T O OOy = e lalel 3 389

Japan T 03 3000 87 700D (S STBTE] 5 FO T 900 3 500 S0 — — —

Total AsiasM. East 41 701 Bad5 D23 9215 &1 a1 S00 T 310 273 512 7O S50 (alnlln]

Grand Total 4 015 436 4 485 FE0 5 340 17 66 371 2T o 370 670 a1 DT

S = sources; p = producers; o = industry organizations, others; — — no produuction; (e) — estimate.
Source: Intemational Chromium Development Association (MWL







TABLE 9.3 Chromite

Ore and Concentrate Production 2001—2010 (gross weight—metric tons)—cont’'d

Country

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Total Americas

444 423

300 834

538 240

6hh 242

631 263

609 192

625 627

753 326

725 681

762 000

Australia

11 800

132 665

138 826

265 987

241 865

260 112

253 400

224 809

131 941

186 917

China (&)

184 500

164 200

197 800

230 000

202 000

220 000

220 000

220 000

280 000

280 000

India

1 677 924

2 698 577

22170 000

2 948 944

3 255 162

3 600 400

3 320 000

3 760 000

3 760 000

3 800 000

Pakistan

64 000

62 005

98 235

129 500

148 432

199 000

323 100

320 000

275 000

567 500

Philippines (e)

26 932

23 703

12 967

0 D01

72 025

85 151

2271 481

345 725

88 234

161 271

Vietnam (e)

105 026

113 957

143 518

194 909

78 915

73 037

103 828

55 B85

37

105

58 675

Total Asia & Austral.

2070 182

3 195 107

2 301 346

3 839 341

3 9938 399

4 437 700

4 441 309

4926 419

4 572 280

5 054 363

Iran (e)

104 905

80 000

120 000

183 171

223 623

244 603

185 758

188 032

255 129

350 537

Oman (e)

30 150

27 444

13 D00

26 600

72 537

76 716

355 547

Q08 502

680 216

956 870

LI.ACE. (e)

10 000

7 089

13 D66

34 355

& 490

40 484

Total Mid. East

145 055

107 444

133 000

216 8360

296 1 60

2271 319

554 371

1T 130 889

941 835

1 347 891

Grand Total

12 276 091

14 111 402

15

132 163

17 @10 466

19 055 336

19 334 412

22 396 460

23 942 312

19 281 25

24 051 S06

End Uses*

200 1

202

2003

2003

20105

200 6

20007

2008

200y

2070

MMetallurgical

TO 76asa 124

T2 &858 135

T3 825 672

T6E 261 958

17 833 420

T8 324 O9F

21 476 787

22 565

D1 &

18 307 558

22 837 358

Refractor:

162 472

127 861

T1T8 143

TOT OT1T2

2006 992

T928 423

142 729

178 869

T98 863

T39 314

Chemical

T OO 390y

HSB63 645

FHa 027

52 735

510 788

454 856

327 642

530 960

323 397

463 1T

Foundrm: Sands

345 105

4371 FTéel

420 321

494 Tl

504 136

357 036

449 302

666 567

4571 807

ell 955

TOTAL

12 276 091 14 111 402 15

132 163

17 @10 466

19 055 336

19 334 412

22 396 460 23 942 312 19 281 625

24 051 S06

5 — sources; p — producers; o — industry organizations, others; — — nmno production; (e) — estimate; (r) — revised . Excludes production of concentrate derived from S5A UG2 .
*Producti on figures assoumed TOo0%2%6 metallurgical when breakdowvwn not available.
Source: International Chromium Dewve lopment Association (e,
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BLE 9.4 Typical Mass and Energy Balance for a HCFeCr Furnace

Mass and Energy Balance for Large Closed Furnace with Preheating

Furnace power 56 MW

Preheated feed temperature 492

Cr - : Sz MO —an “ Flow, t/h

Feod

Pellets E 1060

Lump ore E E lT&.T0

Coke 0.1

Ouartzite 037

Products

Aoy i k 1580 18 .40

Slag : 180 22 .20

Dwust OO 0.22

Gas phase D = | L I =i Floww, MNmd/h

Furnace gas 84 .82 .00 =818 12 654

Burner 83 .45 5.87 OOy 45 3215

Balance 83 .45 5.87 OOy 45 9 646

Total furmace feed 469 700 tpa Slag/alloy 1.21

Total slag production 187 800 pa Total dust production 1 900 tpa

Total alloy production 155 400 tpa Paste consum ption 1 173 tpa

Cr recovery to alloy 84% Specific energy consumption 3 070 K'Whet

N\




KI',ﬂu.ﬂnLE 9.5 Comparative Results for Different HCFeCr Process

Type of Furnace

Metallurgical
Efficiency
(% Cr Recovery)

Specific Energy
Consumption
(kWh/t)

Economy of Scale
{maximum size of single
furnace/output from single
furnace)

Occupational Health
Indicator
(indexed Cr®" generation)

Open AC furnace
(without raw material
screening)

0—75

4300

30 MVASS0 ktpa

10

Closed AC furnace
(with pelletized feed and
preheating)

3200

135 MVA/240 kitpa

Prereduction followed by
closed AC furnace

2400+

66 MVA/160 ktpa

Closed DC arc furnace

88—92

4200

60 MW/110 ktpa

\*U‘.ru'y electrical energy in the furnace; excludes fuel energy associated with prereduction kiln.
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