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HIGH CARBON FERROCHROME

AND ITS PRODUCTION BASE
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TABLE 9.1 Typical High Carbon Ferrochrome Specifications
Elements
Alloy Type Cr
High Carbon Ferrochrome 60—70 <& <0.015

<0.03
<0.05

Charge Chrome ) <& <0.015
- <0.03
<0.05




TABLE 9.2 High Carbon Ferrochrome Production 2001 10 (gross weight—metric tons)

Country ! 200: 2003 2004 2005 2006 2007 2008 2009 2010

Finland ) : [ 250 490 264 492 234 243 350 241 76 233 550 123 31C 238 195

Sweden ) 109 198 1 ; 110 529 128 191
Turkey ) 41 480
Total W. Europe 988 385 6 417 639 377 832 43" 425 009 417 095 359 649

Albania (e} 0 19 500 30( 300 34 650 34 000 4( B 39( O 22 556

) : 5 3Y [ 146 19 517 907 ( 28 7 1 070 000 955 20 93¢ 1¢C :
295 000 304 312 345 O
Slovakia
Total E. Europe : 5° 7 77 1237 537 2 7
5. Africa > ] ! 4 2 1630 29 2 2505611
Zimbabwe ) : 3 : 095 218 065 2 213 512 200
TABLE 9.2 High Carbon Ferrochrome Production 2001—2010 (gross weight—metric tons)—cont'd

S 2001 2002 200: 2004 200 2006 2007 2008 2009 20170
3031912 © 704 3390714 2390354 3 819393

Brazil ) 245 185 592 1855 T 103 140 164 486 186 101 0

Total Americ 7 24! . E 5 59: 5 57 140 886 164 486 i 101 780 165 963

China ) : 1 2371 305 23 324 532 000 0 000 8 000 1060200 1283700 1510000 2 000
India ) 267 350 1 H& ¢ 527 100 6113 4 200 820 000 50 000 670 000 1 006 000
Iran (e) ) [ 15 000 OC 000 000 10 000 10 000 9 000 3
Japan ) 104 300 D0 6 60C 5 700 1 900 3 500 300

Total A . East 641 701 645 923 915 601 1 081 800 0273 1512700 1897500 2043700 2189000 3 221389
Grand Total 4015 436 4485780 5 340617 5866 371 5858 627 6370670 7638791 7263585 5 952967 903 267

— = no productio
Al







TABLE 9.3 Chromite Ore and Concentrate Production 2001-2010 (gross weight—metric tons)—cont'd

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 y

444 423 300834 538240 665242 631263 609192 625627 753326 725681 762 000
11 800 132665 138826 265987 241865 260 112 253400 224809 131941
184 500 197 800 230000 202000 220000 220000 220000 280000 280 000
2210000 2948 944 3255162 3600400 3320000 3760000 3760000 3800000
64 000 98 235 129500 148432 199 000 320000 275000 567 500
Philippines () )y 26 932 23 703 12 967 70001 85 151
Vietnam (e) o 105026 113 143518 194909 78915 73037
Total Asia & Austral. 2070182 3195107 2801346 3839 341 4437700 4441809 4926 419
Iran (e) » 104 905 80 000 120000 183171 223623 244603 185758 188032

Oman (e) )y 30150 27 444 13 000 0( b 355547 908502 680216

UAL (e » 10 000 7 089 13 066 34 355 6 490 40 484

Total Mid. East 45 057 107 444 133000 216 860 296 160 321 319 554 371 1 130 889 941 835 1347 891

Grand Total 14111402 15132163 17 610466 19 055 336 19 334412 22 396 460 23 942 312 19 281 625 24 051 806

End Uses* 2002 2003 2004 2005 2006 2007 2008 2009 2010

Metallurgical

Refractory

Chemical 1 000 390 H45 510 454 856 : H4. b 32

Foundry Sands 345 105 431 767 420 321 4¢ 61 504 136 36 449 302 451 807 611 955
12276091 14111402 15132163 17 610466 19 055 336 19 334412 22 396 460 23 942 312 19 281 625 24 051 806

= estimate; (r) = r . Exc yroduction of concentrate derived from SA UG2.







'/'}_ABLE 9.4 Typical Mass and

Energy Balance for a HCFeCr Furnace

Mass and Energy Balance for Large Closed Furnace with Preheating

Furnace Pronaer

56 MW

Preheated feed temperature

492°C

Cr

biUZ |"b"lg(_)

Flow, t/h

Feed

Pellets

0.00 3. 10.60

Lump are

077 . 16.10

Coke

010

Quartzite

037

Products

Alloy

1.54

Slag

2.30

Dust

1.22

Gas phase

CO

(T

Flow, Nrmedh

Furnace gas

84 .82

0.00

12 654

Burner

83 .45

0.00

Balance

83 .45 5.87

000

Total furnace feed

469 700 tpa Slag/alloy

Total slag production

187 800 tpa Total dust production

1 900 tpa

Total alloy production

155 400 tpa Faste consumption

1 173 tpa

Cr recovery to alloy

B4%% Specific energy consumption

3 070 k'wh/t

\"




TABLE 9.5 Comparative Results for Different HCFeCr Process Routes

Economy of Scale
Metallurgical Specific Energy (maximum size of single Occupational Health
Efficiency Consumption furnace/output from single Indicator
Type of Furnace (%Cr Recovery) (kWh/t) furnace) (indexed Cr®" generation)
Open AC furnace 70-75 4300 30 MVA/50 ktpa 10
{without raw material
screening)
Closed AC furnace }3—88 3200 135 MVA/240 kipa
(with pelletized feed and
preheating)
Pr ction followed by 38—92 2400 66 MVA/160 ktpa
closed AC furnace

Closed DC arc furnace 88—92 4200 60 MW/110 ktpa

*Only electrical energy in the fumace; excludes fuel energy associated with prereduction kiln.







1395 9190 CuilS










0595 031! w3 39 4bok (wed 0,98
AC







5Ldle 8 s

CO-GAS
8o0-1000°c

0395 E,l g yhad

| > | gas movement
! )2000
3000°C

0455 Sllos & 03

molten slag <'"%¢

by electrode \\

\\\







Off-gas directly to atmosphere Crushing & screening
‘ r
—> \J/ / ﬂ
AC Transformer & Jigging

Cooling

—» Slag tapping
Open submerged arc 4
furnace

Sizedslag —»  Disposal

Sized alloy ———% pispatch
—> Alloy tapping A ’

Ores

Reductants >O< Cooling

Fluxes I— Proportioning
+ /| —
4

Crushing & screening

3 59 abgd (K9 S8 wod Sl 0,495 30 Mgl T 9 (51 9 (Fgor0 U 4> Slog0




Preheating

Grinding

2

V Scrubbing
Filtering |
(3 s 2
% X X 2 Sintering

Pelletizing
Gas cleaning
Smelting




BY-PASS GAS
TO ATMOSPHERE

95595 w9 Wl S @ grrons 4

KILN RECYCLING
SCRUBSBER BLOWERS

c

DAY BINS

PREHEATING - '\J’o‘ -4
SHAFT KILN - AIR BLOWER

©

BURNER CO-BLOWER

CO-GAS
TO NETWORK

SMELTING [0 , FURNACE
EURNAGE SCRUBBERS CASTING

FERROCHROME
GRANULATION s s

“ —







OO B (yhao Kiw [l JSIRio g g3 b A gls

SIS Jlado Lis! ;31

g0 9,










~ Water-cooled

shell

v
ko)
o
o=
Q.
©
—
\
\
. Y

//.,,_
MV
//

AN
N

Graphite electrode




Raw Materials
Tipping Station

Raw Materials

Chromite Drier
i Conveyor System

RMS Bunkers

Off Gas Duct

[0 ve—

Primary Bins E” {,

Secondary Bins
Fin Fan Coolers

Py Ty

Clean Gas
Stack

Raw Gas

I l Stack

I fale

Quench Scrubber Fans

Sumps

- —

Hot Well D t‘ Cold Well

Filter Waste
R R

Thickener/
Clarifier

-

Cooling Tower Filter Press

)

P ——

Final Product

Stockpile Alloy Casting

Crusher Plant

DC Arc Furnace

Slag Dumps

Slag Casting

DC b b (s 0,55 33 wdgi AT 3 (sl 3 Jgoo b > 418909



ad gl 3Mgo (yo3! S

0 )1 gw 4l jgSmi g




Jgao £ o ¥ Jolwe






Outotec




