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e ‘
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4 o W B | EXE | £EAF BEXRRE
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¥ B K 19 17 2
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(3) A4l
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HOMRYBRELTRRY > RIS GERKE RS
BEBRERZEKRG  HRLEABMBEHIREER
fad KA R EEESRRARREODHEAMBEFE
i AmE kit 10 FREABERLERBEHR =R
BRBERFLE  WwRERREREABRNEREE®
H 2003 =gz ABRERES (IMF) ARAINE
B EEAET0% b B HEBEEMEROET LT
BT > 2IREAE N 2003 BT EAAE LRE
Mo mAKMEEBTHEALEEIRABTEETFZIRS

A o
MED: BEFELAS (NP 2x@ERRE ) AL
N 2000 £ | 2001 4 | 20024 | 2003 %
EIRBE R 4.7% 2.5% 2.8% 4.0%
CHERR 3.9% 1.2% 1.7% 3.0%
£ H 4.1% 1.2% 2.3% 3.4%
B & 2.2% -0.4% -1.0% 0.8%
RAEZHER 3.4% 1.5% 1.4% 2.9%
EHHABETRE 6.7% 5.6% 5.9% 6.4%
THMERE 8.5% 0.8% 3.6% 5.1%
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= BBSBTHZEEARY

(—)2001 £ 2004 5 B BEAREEMT 54 & £ e 04T R AR
B A

&
I, F 2001 & | 20024 | 2003 & | 2004 &
Sk 3 2 )
SRHBEE | 75 8.139 8,580 9.111
(5B A
B A& R ER
%) 1.9% £5.1% | 45.4% | +6.2%
EHEER
4 1 1
ot | 76 8.016 8.816 9,616
e~ B >
#E - 4 0
3. +4.69 +9.9° +9.0°
% mg | 7% 6% 9.9% 9.0%
LERE | 1,971 2,360 2.624 2,788
(2B A
A x) | -167% | +197% | +112% | +6.3%
MAEFEE| 824 925 945 1,057
e -si
AH) 01% | +123% | 42.1% | +11.9%
EIEY | 200 179 250 300
(55 R
EEW) | 267% | -10.6% | +02% | -12.3%
43t 18,381 19,619 | 21215 | 22872

-4.2% +6.73% +8.13% +7.81%

16



(D)L FRDIRAGME ZRBMEE X435

Fi B

5
1985 | 1990 | 1995 | 1997 | 1998 | 1999 | 2000 | 2001

B 5| EE
B A 263.8| 313 |392.5|394.2|344.7 |337.9| 378.1 | 386.6
£H 152.7| 185.1 | 205.5 | 213.1 | 200.9 | 220 | 230 |181.7
& 5 80.8 | 114.6 | 149 |148.1 | 147.9| 150 | 158 | 159.8
#E 2 | 36 | 704 | 1113 | 123 | 135 | 148 | 148.9
=Rk 32| 15 | 498 | 814 | 97.1 | 113 | 129 |121.2
B 56 | 79.7 | 98 |100.6|105.9 | 111.5| 120 | 109

£ AR 509 | 574 | 101.7 { 1025 109.6 | 112 | 122 {1289

&3 T 27.1| 46.1 | 76.5 9 |101.2| 110 | 115 |118.1

3% 435 471 | 61.8 | 724 | 746 | 71 82 | 789
EE ) 6% 15.1] 372 | 622 | 625 | 648 | 70 | 73 | 644
%8 17.6| 22.6 | 43.1 | 543 | 575 | 60 | 64 | 55.7
i 28.3| 388 | 54.8 | 553 | 45 48 55 | 50.2
% JE 99 | 11.8 | 26 | 439 | 43 48 54 | 51.6
EHBEE 406 63.1 | 106.6 | 96.5 | 1962 | 125 | 133 | 1413
43t 791.5|1,067.5/1,497.9|1,635.1{1,711.4(1,711.4(1,861.1|1,796.3
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(£)2001 4% 2003 &= 2 A F4mMM L £ EX S RTAR

BAr 0 %A
S 2001 & 2002 4 2003 4
Bi\ &% F1EF2FE3F\F4F| a3 (RREE)
s 769 211 | 212 | 179 | 205 | 807 860
RS 387 90 92 | 100 | 105 | 387 390
£ 182 46 57 60 75 | 238 265
2B 149 37 41 39 50 | 167 185
44 121 32 37 37 45 151 165
HBE 189 48 48 49 69 | 214 285
st 1,797 | 464 | 487 | 464 | 549 | 1,964 | 2,150

(W) 2R ARFMBIRERN A R o EREZTRLE

7 &5 49 i WHEZREFRE | B e(a)
TKN : Terni 2002 % +600,000
Arcelor : ALZ | 2002 &% 3 % +600,000
Avesta : Tomio | 2002 % 3 £ +800,000
Arcelor : Acesita 2002 % +150,000
Jindal strips 2003 F7 +500,000
Posco 2003 % 2 % +450,000

Allegheny 2004 ?

NAS 2004 & +800,000
Walsin Lihwa 2003 # +50,000
¥ B K 2004 F£~2005 +550,000
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(ABEBFSMEEXBLFEARGHILORERAYL

1989-1999 1999-2002 2002 FEERE
Usinor (1)2002 4: 43L& 5 A
J&L }_., Usinor 1, 800, 000 &
Acesita l (2)2007 TR AR AR
ALZ ALZ J———  Arcelor 2,000, 000 2+
Thyssen Stahl TKS (1)2002 4 & #L 2 #E A
Krupp Hoesch (Thyeenkrupp L, 700, 000 2=
AST —> KIS stainless) (2)2007 F: a4 LA S
. 2,200,000 -8
Mexinox
Avesta Avesta (1)2002 40 $LE RS
Eastern ] _§heffie1d }—+ Avestapolarit (292007 #-1%’;4950;;\0;(;‘; jﬁ
. 4 b Ay
BSC Outokumpu 1500, 000 2%
Outokumpu
Acerinox Acerinox (1)2002 #-:1, 100, 000 2=
Columbus Columbus} —  Acerinox (2)2007 & Ffs % 9L 2 56 A
NAS 1, 600, 000 =&
Armco } 1 A K Steel A K. Steel
Cyclops
Kawaski Kawaski } JFE
NKK NKK ]
Nippon Yakin Nippon Yakin ?/JFE
Nippon Metal 1
Nippon stainlessJ Nippon Metal ?
Sumi tomo Sumi tomo 4 Sumitomo/Nippon
Nippon steel Nippon steel steel JV
Allegheny Ludlum | Allegheny Allegheny
Lukens steel

19




(X)2002 £ RE%BHBESZALEARZEHRER

B 5 EEE 558 B S RAE
# Ik 2,330, 000 2= Cri:48~51%

F B 280, 000 -~ Crl:59~62%
i 90, 000 4 Crl%:50~53%

OB KR 120, 000 2= Crl:63~64%
B 320, 000 =& Crl:59~62%

BER 540, 000 2= Crlk%:67~69%
JbEx 250, 000 2= Crl:95%
4zt 3, 930, 000 =&

(£)2002 F 2 REHERRBAEZHH

B 5] SRR B RE
# Ik 70%
¥ BB 19%
5 BE 5L 7%
3 2%
Ep R 1%
EibE 1%
83 100%

20




(v

(A)2002 4 3k S o st sl A & HEREZ ER O

E fE ®Et A AL FIRER

e Sl AEE FRAbEb® | A EE | IS E
XSTRATA CO. 1, 323, 000 42% 932, 000 40%
SAMANCOR CO. 1, 039, 500 33% 885, 400 38%
HERNIC CO. 252, 000 8% 233, 000 10%
ASSMANG CO. 252, 000 8% 163, 100 ™
SA CHROME CO. 220, 500 % 69, 900 3%
ASA METALS CO. 63, 000 2% 46, 600 2%
Haz 3,150, 000 100% |2,330,000| 100%

2002 £k S s s A 2 ARAIA R 5 T4

(FL) DB E B FEL Lo M

BB | #2%A | EA%A | ERAH - | ATER
$Pit itk & A

B 3] By | L% | Be | AR | B | BR[| By | AR

vEAM | 3 | 4 | 4 | 4|9 [ 1 | 8 | 2

35 3L B # 4 3 5 3 8 2 5 3

B iE 8 2 10 1 6 4 10 1

EaFlS 10 1 8 2 7 3 4 4
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=. BIFREEABRE S B KL

(—) HIEFTHREERELIEHTHBE

BAMEREBRSRBERNBFETEAR I
g 2000 4 11 B Epsssd Fressin A3t H—F 2
FIITTHE—FENER - WA 2002 5 5 F ki
A AEREZZIN L - WREBREFEMTHE
o PR B 0 e bR E B M 0 R TE 4 S B RS4R3
FERARIRG R CEERN TS TEHESN
b AR A D EARIBHIRKSBAEAEE B XS
JEs A AL E Y BB BB REBTIFRAR
W& e 3T % mAL 8 AT I RES4R A & 0 IR R E e
SE A B IE N B AL AR FHHE
4B AT B IEHRBEE ENERARS
B w1 Ak SN 6 Bl S5 AR B R BB E o

A 2001 £ F=FH4 > 2HRIHEBNT
BRI R AR BP 2002 5% —FFHE
REFZH % - ALBEEEAETEHRRE  S5&EN
E# 8 Fk US$ 0.14/1b ( 318 30% ) > a4 ¥ B
AEREPEHEBEEDEHNREOEEAL T
BATHE 2R EEBREBELEETRZITRA
%% TF > #e ELKEM 2 3 7 2002 & 7 B e fe
ik RANA Brwgé5 482 AF ¥ ( BRRITARAF
A 15 F N4 FRARAFE S E N
4, ) Bk SHUNAN DENKO 7 3] . % # #& 7 2003
£33 ABEBEESAEENE (ZQ2AFESE LR
48 ) BN B MSEAEERZRRE A
R iR ARTEEEBRALGTHRKRMK X
BB THRZEE > FEHAME 2001 F & 58848
B o ZHETFERD 2002 £ F B KM S5
gy ug P E—Feg RERDN (2002 FF B KM%
A B pm s s U4 91 2001 £ AR LR 0 Bk
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42.95% ) - Ep FE & FACOR /3] i i 4448 o
5 HEBRBAY A4 ETRAERG SR
BHEZRRBEHBZIRL -

TRAMERNERARNRSHEAEEZZLH O
FooRmEE R EFE THRIRAPE &
BEHRBAEEARANIEAET  FLENATHSSE
RO S BRI RA R AL A YRS
» AR BB EER R O o

(=) dIRssaiA BARAZ 81t

HTRREBRBREBELTEZASE > BAZFN
SN 2002 %8 B 1 BT A4 &IE HERNIC
FERROCHROME /8] 2 &4y » 1R R&9F & 9.35%
¥hZE 5340% @ mmAZREHIESEEELENR
KRR > LBFEFZ NN ETEH - F—FT @ &
Jk SA /23] B 2002 4 6 B B4 #47 RUSTENBURG
OISR AE ERE ( FEZ AR 24 B 08 ) SA
NE BIEGKEAELCE B X 2R A ER KIN
NaE o RN AESRE PABESEE 6 1/3
(H8ENHE ) HEEZTHWE BB KA E2E
#] 0 SA 5] €45 £ B A HANWA 8] 18 2 22 M b
BZHERHE-

BEBERTHRBARATE 2001 5K &I
SAMANCOR 23] BB 7 7 & THE 946484 £ %
¥ ;XSTRATA N3l % 6 & EHE1F £ 1 ASSMANG />
SR 2EEREEE - AP 2002 FLFEBHHE
1220 EE ¥ T SAMANCOR 2 & TUBATSE B/
B 2 B R XSTRATA /) 3] RUSTENBURG &k /B
2 BRI E S BB O EERAL
E-MBEBLROUIFEETENKRELE  bE A8 2002
F£006 AURFFZRBERESETHENREZZEN
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AT o
(Z) 2 EHmEBRERERZITM

1999 £ 2K S B O EENAER 10 B
48 > 2000 £ B8] &iBF 55 # A4 > 2001 FR A& IE
FREA DG HI AR A AT E > MR 35 B ek
B EHEEHD 2002 F2RGHEBI AT RILA
2003 £ Han s8R E AR I R4 T -

Biu:E -

F 3 2002 # 2003 #(Fa:8)
=
PELBE T 430 465
PEHEBHE 440 460
TR R -10 +5

2002 £ 23 B A 4R B B 430 B
il & BER A 440 B 0-E 0 @ ZRARR Rz 10
B2 a0 B 5 02003 Sy B RS ARE A Z B AT
BBRRASETIHFRAL  HIFRMEECENE
SHRAREZNTHT 25BN HEFLERE
Tk 460 B> M FHSMHELEELTENRE
465 ¥ o > MR E BB T FENHE AT -

b A 1999 £% 2001 £ - RE X EBMAE
B o FEE T2 A ERAL T R



B4

'J, 1999 # 2000 2001 #
3 256,290 260,605 236,710
R R 159,714 153,500 82,600
N3 113,140 135,841 109,198

T HHE 88,000 86,500 41,480
AR T 541,377 53,700 526,985
% & 2 81,275 88,652 38,099
& JE 2,190,005 2,417,655 1,886,649
¥ B 214,262 265,655 276,963
B & 100,475 154,309 97,245
¥ E A 192,734 300,000 89,850
Ep B 311,844 376,693 266,350
B A 112,500 122,900 104,300
43t 4,361,616 4,415,678 3,756,429

BT EFTo BIESHLEBILEESREN
Rz I EEBEERVEEY TR BIREMRT
AT - A IE A 2000 4£ 11 BARBFRFEESEL
BR A E 0 LA HTE B RSB A LB S A
8 2003 E o B R BA A 2R ERAEY 0 5F
AR ARB A LG Z R R A

(1) L FHBEERE L5 THEERADT
ITHRAH12% EPaETHIETHERGHKRNE
IR 0 K MiaqE b IR A B RS &
TR BB ERENEBMHE LB
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(2)

BX e

2003 £k > HIERH RAND iR X T [E
> FIMEEE LR 30% 0 LLBEHNE 0 R
FlzBHET > ABETRBEERAZISK R
1 i JE A R AR L B K BCBRECRIREBBEA
%% DA FHAREZF K -

(3)B# 2002 £ FFFRLEE 2003 £y % —F >

(4)

sbEREAM c BABREFR F FEBEE D ERR
Ak MESFEHREELEZERLARDZ
BE o EPEpEREGMAE ERE KRG AR
HROAEY  AENHNEEBIERAEREX
M KT ARENERARIBELL
BAEREEE  EFTENELBLETEL
ERHEMZ AT o LI DREME 0 FREN
B2 RBET  bIE B IRE A
EBSFRhnsrs  malESefass
B R LR EREERIE LARZIER -

2003 FREAEGHMTAAE  LRARGBHLE
EERMZMY > SR LRELEBETREZ
Bho o mBhE T B EEEAG LK TR
Mo R IE B SRR 4R T 35 2 & & BORHER T 0 2002
EPRMBERGHEERBXEELRLNS 110
¥ mIEAE 2003 oM R REgMEE
LR AEZFARATHMWE 170 B 00 0 4
ZIRRGHLE A AR RIG o HNEEE
R E REL 23RS &M REIFRE
BEKTHERT R -

26



-~ 4$ & JF ORE & METAL CO. Ff/& 58485k 3% 9k AL
BAA AR G BB

(—)DWARSRIVIER 4% 48 5% 3% 7% Fk
WS S

ORE & METAL CO.% 1998 % 10 A4 1 4% 6
F 38 % iE(HIEE)E F DWARSRIVIER &35 Z i
AN THEEAEZMA - £ 1999 F 7 A &
5l ¥ E oAb B A M &PE IR ey E BE T3t
£ iR PPRbe — i B Ay W - FEEE - i G
BN BEELBEEE IR IAEE BZ 2000 F
9 A s RSB E T o

DWARSRIVIER #£4% B8 4 49 B 45 & 45 4% 7 Bf
Mo K BT8O M S (R AR R BRI R R R
CETS ST LYV P EEE s

2. & B

DWARSRIVIER #k 5 B # 7 % R # R LR #9488
B BN OBEFTEOE NH LR TREA
WhEREE 1 BENE  HNWETEARRIER
Z 804 2003 £ £ 2004 R Fok > Mk LR BIRE
Ve ¥R TR A 2006 -6 AmATE R -

DWARSRIVIER 3k 5% Bk £ B % 84 45 4R 5% T iR
¥ 2] MACHADODROP 4 1k B > #4748 Bl 695548 & &
EMAEL RS LY X H48  UERMEEER
FRREZAER -

3. E BRI
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(1) #ak &R K 1 Cr0Os5 - 38.5% 24 £
548 SiO, : 10.0%A°F
FeO : 2 £ 4-F 22.6%
Cr: Fe(tbfd) : 152 & L)
(2) e RBzzmi  Cry0O; 1 43.5%2L £
4K 4545 % Si0, : 4.0%AF
FeO : R #2F 247 %
Cr: Fe (}bfa) 1 1.55(A2 2 Lb44)
(3) 2R Bk Ak - Cr,0; : 46.0%24 £
SR A Si02 : 0.7%AF
FeO : 2 &4 F 26.0%

Cr : Fe(tbfg) : 1.56(FZ b))
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( =) MACHADODORP 45455t Bk
1. B

71971 £ FERALLOYS 2 3] Bp» MACHADODORP
BRERE BRI E AL E RIS
CHARGE CHORME R k#4842 A - BE—REE
BB RBERITSL  CEARECHEALBLEEE
I EBEEAEIN ENEILESN  EAAEARRY
&% 4% ISO9000 & ISO14000 $3REE# ©

FERALLOYS /2 8] 4 2001 S8l a6t AN %

ORE & METAL CO.

2.4 EE¥E

(1) J&##(RAW MATERIALS)
©#% % (ORE) :

4 ok 8y 4555 5 %= &8 DWARSRIVIER 4% 4%,
% 3% 9% B (DWARSRIVIER 3% 4% J 3E &
MACHADODORP 4% &£ F 140 » 2) & # 4t
JE o AR e E T X BAAUORIKEETE L BRAR R
BHHE -

@3& & #|(REDUCTANTS) :
FTEWMELELRAERGEPTRAERREAK
mryAmiEopER > MREEANZRK
HHFXBBIERNAEEZHZAREER 205
AR R BHIERNREER -
® gk H|(FLUX) *
Frig e G RRERGAAE B IER N ERBE
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m o

@&z (HANDLING) -

FBRASEAELHERASKEE THAXK
$5 P A 8 R Mk 3 A ELE A B v BB IRE
st s EEER -

(2) % #4F % (PELLETISING)

LA BB RANGRIEE R EAE
3B 5] Yo 89 & & & (DUST) » #| A 3+ B OUTOKUMPU
Foay AT RAEE 2&%3\& HeyEk At A E
Tik3 35 EAHENFEEE o EIRIE R e N R AR
%’qﬁﬁﬁﬁiéﬁ§&i§ﬁ$°

(3) %54 (FURNACES)

BB BB ER MR E A ESILAR G LA
B e BT A BT 5B 0 AT AR
YE P9 A Al B o RBP4 BB R T AN RE
A ARE A EE A AEZZEREA -

MACHADODORP 4 %k B 37,4 A v FE 6 BRHE

D1 f& 30MVA % X294 E 1 (SUBMERGED
ARC FURNACE) -

@ 1 /& 30MVA B &, 7%%\ & # (SUBMERGED
ARC FURNACE) -

®1 g 24MVA B # X %98 € % (SUBMERGED
ARC FURNACE) -

@1 A& 54MVA % B X, 723\ E % (SUBMERGED
ARC FURNACE) - it %z & & & ¥k 78 #h 3%t o
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BEPEAE 2AMVA THE £ 2002 FEHARES
30MVA - B 3T MACHADODORP 4 & B & 5 &9
CHARGE CHROME # # € €.i2 23] 20 E 4 R T &
% CHARGE CHROME =z 4} » %4 %7 045484058
(SLAG-FREE FERROCHROME INGOT) T £ & J& 3f
HiAe B AESE LU A EEF LT & d SAMVA
THEAR B CEMEE R EEE ERSF -

THEAEAGEZE  FAMBEEEBRMBNG X
EFRAR 0 MBKRAEE MELD LR B TR
( METAL RECOVERY PLANT) » sAEJdg & & 7T 4t 4%
B E S -

(4) 48 @i T B (METAL RECOVERY PLANT)

B AR PHBESERE (SLAG) %
0 2R M it sb g v B B F K438 24 ( SUPERHEAT)
B &5 ehFim (VISCOSITIES ) » #iE 2N &4 A
454548 (FERRO-CHROME METAL) -

ins sk ey & A 842 0 Bl ¢ B4AK (LADLE)
#5%7% (SLAG) - AN ERE LARGFHRE
TR THEBLBEREERN - HATRIKENE
AEWE FHALEmMBlESERERER  EHEE
4B Bl TR A EATSAR e R AR R -

TREABERITERGOEEBERE  ABFLEY
QB NETHEUSEZES  c FRENEERER
ERBRFHEAETRASYETRERE BEBHE
( CRUSHING ) A # & (SCREENING ) #93 8 ff
& 25%10mm > 10x3mm > 3x1mm B A& lmm % &8
B 4THEBEARTHEE  GERBRBRRETH
184 B s s BAEAE ¥ M #EMERN lmm R~ X
RIEE  BIERERKEEBRUAERTHAHELE OB
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B BB L B P HERMT & EZEATHE
WASTE SLAG ) Bl &8585 PRtk ¥4 BAkix
TEVE B AR AT AT -
(5) m#% A4k % (CRUSHING)#0 # ¥ /5 ¥ (SCREENING)
B icehEE AT ETESEEE mES
B E S AR RS ST BELE 3 ERKREAER
BEEE FATEREPAAERRTHSEE AL
BB TR S EYARE MTUEST AR &
5 85 BAREY B 4B 0 AR B P AR ISR
WM ERYERRNE REWEBEE SBAKRFERT
RE RSB R A BEWYARE » 5 R@BEfER > ™
FUSEHBERGUFEERE -
(6) & &&PRODUCTS) : T4 % H#3
¥ —48 B h T A IRE A E Z A
O#ESIZE) : TREFELFHEZZREREMAEHR -
QSR n ' ZEHHEEA 3%2 6% -

O#Crmy  ARER (RFME ) A 51.5%3
52.5% e

@B (S)m s ABHE A 0.060%ATF (AZEME
2 0.040) -

OB P) Ay 1 A BIKE A 0.020% F( BEMS
0.012% ) -

@#m(CO)mum  ERHEE A 63%%] 8.0% -
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¥ =% 4B = B (METAL RECOVERY
PLANT) & &

O £ (SIZE) : 25%10mm ~ 10x3mm ~ 3% 1mm > lmm
LX‘F}E_DOU °

QILZ By iR AR E R A AL Eo
Oy ESLAG) 2 F
(1)25%10mm Z & Fh:4 4 2.5%-
(I)H10x3mm 2 & h:8 8 2.5% °
(I) 3x1mm % & &:44 10% -

(W) lmm U F 2 & &85 15% -
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18~ &

WRRERFR

(FIRBAHRGHEREERBIRATHRIZE R

BARIL R R R BB EAN AT IRE ' 3
BRESFINREALERAZISK - M ERBEZE
HEERBRRFRERTHELILAE R KB
o ORABREMARGHELE ZEEREIATEB 8
HEE o AR EE L2003 FEEKBEH EAE
PSR FREE E E 3 KB Fli:
XSTRATA - SAMANCOR ~ HERNIC ~ ORE & METAL -
SA CHROME % /) 3] » 41 #1304 B 4848 7 37 £ 454
Bz TRAEN BABEERZIBHRIR > TRHES
B E B AR FRERZH R R A
> B) R 45 48 Bk RS AR TR R Z B 45 - 45RO
B2 BT REEEBEERERZIFIR CEREGZ
HRBNE 0 M A IR F REB 4RSS A M R AR TER
ZIRFEY -

(=)2002 4 B 448 1 357 B R & AR b > 58 7 AR AR B I 5H

SRAR A0 B 86 LR 0 TN AL SAAR T 0 B R AR YT
WA E 2003 & 0 RBABETH— A RKE S 2
SRS T A T R ho R AR ~ S5 BFHE Ak AR AR
2 BE T 2003 SR TEABERRZTHE
B KRR SRR TS EE TR TR 0 2003
EAHASRML A ABE FR2002 5255
¥ e 6~8% > T i #]4 21,500,000 NHEZ #3nék o A
EBEARGETEHEABF LA SABT - AT E
ABEARBEEREOABE MR EEE A A
RPN b EARERFREEE K EHUEE 5%
BERE  BETRAABRZABETE > KHARE
SHARIAAL A B R E AR F R - A
NEATRBIME LA E TR St PR AT
RAZBRTM AR 46 B8 B AT 50 R 4
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89 F SLATAE @ > LA BRITALD S E R GE T
BEFN o ERMEEANDERARLEERAEEHA
B AR AR -

(Z)ENBASBABSBEHRFERRTY > RANBEBERN
A RA EEHRMA EBEREZHHIMM
1% BOUESERWZBEESSAES T HAME N > 4
15 B RS SABARARIR B R R X 5 B L BEARE -
# 3k ORE & METAL CO. % A& 5] % 5 R E40RHRAE
BZXBBFE ANEFREARBERLLEZENA
R BEREITHERB I RIS Y 0 UEELREER
ERRZ ZAEE 0 3R AR EE BB
W FER 0 A BORBA L A B A2 PSR M RA
B ER A B EME XK S BAR -
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Xstrata

ailoys

,,_errochrome =
15 Afncan Perspec .lve

Z'3 April, 2003 ©
ohannesburg, So ith Afnca

i M&Latkghlan,:Marketmg Manager Chrome Division,

Factors Affecting Ferrochrome X
Xstrata

Industry Profitability aloys

B SUPPLIERS

g INDUSTRY \

G MPETITORS

POTENTIAll

ENTRANTS

Based on Porters § Forces of Compalition Model

| E—




Producers

xstrata
alloys

Markets — Stainless Steel 2002 )( i

|

Ferrochrome Production Chain

CHROME ORE

41.9 Million metric tonnas p.a
{89% of Wordd Wide Ore Reserves in Southern Africa)

FERRO CHROMIUM CHEMICALS
88% ™
(FeCr C>6% = 4'200°000mt p.a)

27V 3 19°600°000me AN
1 | (Avecage Cr. content 17.5%)

GLENCORE

Markets —Stainless Steel
Producers

C

xstrata

aloys

+ Qutlook for stainless steel remains strong
- Forecast to be above 5% trend line in 2003/4

+  Chinese growth in consumption underpinning
stainless steel meit growth




, ]
Markets — Stainless Steel X

Producers xstrata
alicys
World Stainless Steel Production (000 tonnes)
Country’ UT20040 L Ti2002 | 2003 | 2004
Europe (European Union + Eastern 7,745 8,139 8580 9111
Europe) 1.9% +5.1% +5.4% +6.2%
Asia {China, Japan, Korea, Taiwan, 7.664 8,018 8.816 9,616
India) 3.T7% +4.6% +3.9% +9.0%
1,971 2,360 2,624 2,788
North America (USA, Canada)
-16.7% +19.7% 112% +6.3%
824 925 45 1,057
Developing (Brazil, South Africa)
-0.1% +12.3% +21% +11.9%
200 179 250 300
CIS (Russia, Ukraine)
+26.7% -10.6% +02% -12.3%
18,381 19,619 21215 22,872
TOTAL
-4.2% +6.73% +B8.13% +7.81% i
Composite of: Hewrz Parser 300k Hunt, Re-Net. Cru & GLENCOJ

Markets — Stainless Steel X

Producers xstrata
alicys

~ieinz Pariser




Markets — Stainless Steel X
Producers xstrata

alioys

1117 11

1,000
500
3
o r N\ 3 > > 5 »
& ST S S &\,; AR S A ¥ .
P & o5 g P . Heinz Pariser

Markets — Stainless Steel 2002 X

Producers xstrata
alloys

Heinz Panser

1553 1934 1395 1958 1987 1958 1953 pras) s 2002




Thyssen Stahi

Krupp Hoesch
AST

1989 - 1399 19992002 2002

Mexinox

Nippon Metal

Cyclops™
Nippon Yakin Nippon Yakin IFE
Kawasaki Kawasaki ) JFE
NKK NKK
Acort Acerinox

cerinox N
Columbus Columbus L 5 Acerinox

NAS

Nisshin Nisshin ?

Nippon Stainless }—‘———> Nippon Metal

?

Sumitomo Sumitomo _}5”"‘5*""’0’”‘%
Nippon Stsei Nippon Steel Steel JV
Avesta i Y L h S T T i
Eastemn L - Avesta Sheffield } -
Bsc s }_—___ —— Outokump —— AvestaPolarit
Qutokumpu: = a5 R .

Allegheny Ludlum
Lukens Steel

Allegheny

. Allegheny

Usinor

J&L L 5 Usinor

Acesita t— Arcelor
ALZ ALZ J

CONSOLIDATION IN THE
75 §TAINLESS STEEL
- INDUSTRY
*excludes Taiwan, China
and South Korea

GLENCORE

Markets — Stainless Steel
Producers

xstrata

alloys

Resultant Ferrochrome Demand

. Markets will tend to deficit in 2003 and 2004

. China is now a net importer of ferrochrome




Markets — Stainless Steel 1991- X

2003 Producers xstrata
alloys

Ferrochrome Supply / Demand Balance
5,000 70

000 tonnes
Cents /b

N > rd &

N 3

l:- Supply HMM Demand ~k Ferrochrome Price_l

o
&

\" ® \d? ':? ‘?\ T& "79

Andrew Jonas - Renet

Markets — Stainless Steel 19952004 X

Producers xstrata
alloys

W.WORLD DEMAND/SUPPLY OF FERROCHROME

5.0

Q@ 45
=
z
2 \
=z 40
) ;7 1%
~ -
-
Es.sév

3.0

8 § 5 8 8 8 3 8 8 &

[—+— Demand —#— Supply —a— No Zimbabwe Pred |

African Mineral Services - Feb
2003




Markets — Stainless Steel "X”

Producers Xstrata
alicys

ISSUES:
+ Strong market for ferrochrome

~ Increasingly consolidated market — Strong buyers

- Buyers can switch between suppliers ofa commodity

B

Potential Entrants xstrata
alloys

+ Barrier to entry low in South Africa - however
» Mining charter should free up ore reserve
Environmental regulations are stringent

~ Impact of legislation on direct foreign investment in the
sector

» Low cost of power favour South Africa as a ferrochrome
producing country

+ The two major producing countries will be
~  South Africa ( in excess of 60% of consumption )
- Kazakhstan




Major Global
Ferrochromium

Potential Entrants 2002 ¢ >6% Production Map

3 SCANDINAVIA KAZAKHSTAN
S40KT (Cr. 57-59%)

320KT (cr. 59-62%)

IN MATERIAL TONNES TERMS GLENCORE

Potential Entrants 2002 | xstrata
alioys

Worldwide Ore Reserves

India Kazakhstan
Zimbabwe 1%

9%

7% Finland

2%

Qther
1%

South Africa
70 %

ICOA




Potential Entrants 19s7-200 xstrata
alloys

4500

i m Rassia

i
2 = Caim (export)
H ! g Z=babwe
=
2 .z Iadn
2 | = Kazkhsun

R R
| = Sowxh Africa

1997 1998 1999 2000 20(’)1 20;)2 2003 (¢)
GLENCORE
Potential Entrants 1sso-z004 xstrata

alloys

Net Permanent Changes to HC Ferrochrome Capacity vs Spot
Price 2
1 Major movements

India -193 kt
£ « Turkey -150 kt
3 o 3; Europe - 270 kt
g s<  Africa - 160 kt
3 0

lw  Kazakhstan +80
3 Africa + 240

M Net World FeCr Capacity Change — Spot FeCr Pricel

Ancrew Jones - Renet




Potential Entrants to 2005 xstrata
alloys

New

TATA 120 kt Richards Bay smelter in 2004

Transvaal Ferrochrome 180kt near Rustenburg ???

Expansion by existing producers:

A.S.A Metals + 67 kt (second furnace in 2004) - total production 120kt

Xstrata + 180kt by 2005 — total production 1,477kt

Demand expected to increase by 400kt to 4.8 million tons by 2005

Potential Entrants xstrata
alloys

ISSUES:

+ Rail and port infrastructure
+ Power supply

* Consolidation in South Africa

Larger ferrochrome buyers need equally large suppliers !
Consolidation the next iogical step for South African producers !
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Suppliers Xstrata
alloys

+ Influence of Suppliers

~ Suppliers of logistic services from plant to
F.0.B. have a monopoly

8 Electricity supply
8 Rail
# Port facilities / cargo handling

~ Reductants in short supply and dollar based

Suppliers xstrata
alloys

Metallurgical Coke Prices vs Chinese Exports 1994 -
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Suppliers xstrata
alicys
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Suppliers xstrata
allcys

ISSUES:

processes are disadvantaged

+ Influence of strong suppliers on costs

« Producers will have to secure reductant sources
through backward integration, some coke dependant

+ Electricity price increases / philosophy, effect of winter
summer differential — Helps large producers

12



Substitutes xstrata
alioys

« Scrap is a major substitute accounting for +40% of
chrome units for stainless steel

« Scrap availability determined in part by nickel price.
Alt fundamentals indicate nickel price will rise sharply
in
2003 — 2005 due to low investment

+ Melt growth will outstrip scrap availability

Substitutes xstrata

alloys

Austenitic Scrap Ratio (12 Major Countries)

0%

38%

36%

% Scrap Ratio
I
<
L.M.E cash C.R.U Ni price $/1b

~— Austenitic Scrap Ratio —%~ Niprice SLb Andrew Jones - Renet
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Substitutes xstrata
alloys
ISSUES:
Scrap is an environmentally and economically
preferred
alternative:

+ Long term sustainable scrap ratio

* -1% change in ratio= +50kt ferrochrome demand
increase

+ Value of iron in ferrochrome (current mild steel scrap price
+US$150/mt) — leading to movement to charge for iron
units!

Industry Competitors Xstrata
: alloys

World Leading Ferro Chrome C >6% Production by

Producer
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Industry Competitors xstrata
alloys

Ferro Chromium Production - South Africa 2002 (E)

DESIGN CAPACITY: 3'150KT OPERATING CAPACITY: 2'330KT

(MATERIAL BASIS) (MATERIAL BASIS)

Xstrata
42%

ASA Mstals
2%

ASA Matais
2% SA Chrome

3%

SA Chror , Ferroalloys

| %

Samancor Hernic
33% 10%

Samancor
8%

CAPACITY UTILISATION: 75% Source: Re-Net, Heinz Pariser

Industry Competitors xstrata
alicys

+ Some restraint has been brought to the industry by latest downturn

« Ferrochrome is a commodity, price is the major means of
competition

« Producers compete to loss making levels at the bottom of the cycle

« ZAR/ USS rate will have a greater effect on price




Industry Competitors xstrata
allcys
Ferrochrome Plant Capacity Utilisation
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xstrata
alloys

Industry Competitors

HC FeCr Prices: ¢/lb vs Rand/tonne Equivalent
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Industry Competitors 1s97-2003

Fluctuation of the South African Rand against the US$
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Industry Competitors xstrata
alloys

ISSUES:

Appropriate price for South African producers
increase of volume is always the dominant strategy

Increasing role of South Africa in world ferrochrome supply which
was >60% in 2002 :

Rand / US$ fluctuation affects pricing

Summary Xsaﬁggasté

The ferrochrome industry
~ Has a strong growing end market
~ Threat of new entrants is ever present Growth will
continue in South Africa and Kazakhstan .
~ Margins are affected by
8 Increased buyer power
8 Increased supplier power
Producers are not sufficiently consolidated resulting in
fierce competition
Scrap as a substitute has a price and volume capping
effect
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Xstrata
alloys

That concludes the
Ferrochrome -

A South African perspective
Presentation
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Developments
in Central and East Asia and the
Impact on Ferrochrome

Dr.Johannes Sittard
Managing Director
Alferon Management Ltd
London, UK

N Alferon

China

Russia

USA
EU

IP Growth Forecast




SS Production Growth Forecast
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China’s Stainless Steel Consumption vs
Stainless Steel Production (1983-2000)
2000 - China Consumption
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China Chrome Requirements
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Fundamentals for Ferrochrome

World Ferroalloy Power Rates - country averages 2001

Chinese Cost Position

| Ore- Mixed (product dependent)

i Electrodes- Below average
Electricity- Above average

| Reductants- Below average

Labour - Below average
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Chrome Ore Imports into China
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Summary and Conclusions - China

+ Continued expansion of domestic SS
demand

+ SS production will reach 5mt by 2010
+ Additional 1mt of ferrochrome required

+ Majority of ferrochrome likely to be
sourced from imports

10 ' L

CIS Ferrochrome Capacities

MC Ferrochrome, 84000 t

HC Ferrochrome, 750000 t

L.C Ferrochrome, 160000 t

Chemk
M Serov
m KazChrome
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Chrome Ore for CIS Ferrochrome

Russia, Import: 600,000 tpy

+ Local mine Saranovskaya with a capacity of 240k tpy,
mainly used for mixing with imported high grade ore

+ 75% of ore imported supplied from DONSKOQOY Mine of
Kazakhstan and 25% - from Turkey

Kazakhstan
« KazChrome is the sole producer of chrome alloys & ore

» The largest Cr ore mine in the world: DONSKQY, 3,0mt
per annum and 350mt of reserves

73

13

Location of Russian Plants




CIS Summary

+ Stainless production in Russia currently
limited

+ With economic growth, low electricity growth,
scrap availability and access to Cr resources
expansion foreseeable

+ Russia dominant in LC market

» Russian production reliant on KazChrome ore

« Kazakhstan has significant production
potential and well placed to meet Russia’s
future demand

14 I
Ferrochrome Competitive
Comparison
Country Ore Electricity | Reductant/ | Labour
Electrode
China 3(4) 4(4) 9 (1) 8(2)
Cis 4(3) 5(3) 8(2) 5(3)
Kazakhstan |8 (2) 10 (1) 6 (4) 10 (1)
SAR 10 (1) 8(2) 7(3) 4 (4)
Ore: Production Cost + Logistic Cost to Smelter
'El/Energy: Availability + Price
Reductant/Electrode:  Coal/ Coke Availability
Labor: Hourly Rate
15




ICDA CONFERENCE

2 April 2003
Johannesburg, S.A.

Ladies and Gentlemen,

It is an honour but also a pleasure to present a paper on this
conference.

First and foremost to come back to South Africa and to experience
the warmth and friendliness of its people is alone a valid reason to
come here.

Secondly, quite different to other conferences which | have
attended since | am involved in the FerroChrome Business in the
last two years, that this is definitely a gathering which is dominated
by the Producers and consumers and much less by Traders.

Following the motto of the association, to be a forum for exchange
and cooperation” of the chrome industry, let me share with you
some thoughts, how we see the future of our Industry in the CIS
and China.

| assume that a great number of participants will have their own
view on the situation in China based on visits and or reading the
numerous publications on this country.

Before | focus on the chrome industry | want to present few Slides
on the overall outlook for the Industrial growth and the Stainless
Steel Industry.

In SLIDE 1 the outlook for the Industrial growth rate of China and
Russia is compared with the Western World, represented by the
USA and the EU.

The growth for China is far higher than in any other country or
Region world wide.

This not only underlines the importance but also at the same time
the dependence of the world economy of the development in
China.

The importance of China for the world production and Trade in
Carbon Steel and Stainless Steel is well established and
recognised.



Russia also forecast over the next 10 years a constant growth rate
above the western world.

This predicted overall growth Rates are mirrowed in the projections
on of the production and consumption growth of stainless steel
SLIDE 2 and SLIDE 3 .

The forecast for both countries are above the figures for the overall
world wide growth rates.

Of course some must remember that in the case of Russia the
percentage numbers looking impressive but, this is in relation to
low absolute values.

It will require substantial financial efforts and resources to develop
Russia in a major player in stainless steel production.

Analysing the situation of China a little more closely (SLIDE 4) we
see today a huge imbalance between production and consumption
of stainless steel.

Y.ou will notice the high per capita consumption growth of stainless
steel within the next ten years in this projection.

To keep this imbalance under control China will see a massive
increase in production of stainless steel.

Based what we have seen in the last years in the Carbon Steel or
Aluminium Industry, we can expect that this capacity increases will
be achieved or even overachieved.

To determine the effect of this increase in melting capacity to the
supply of Chrome Units the next SLIDE § gives you a glance of
the past years production of Ferrochrome and a projection for the
next years world wide.

The increase in Stainless Steel production with a more or less
static production of ferro chrome will lead to an increased import of
chrome units. SLIDE 6

The main reason why we believe that China depends on imported
Chrome Units lies in two factors:

a) Limited availability of Electrical Energy at price in the high
1/3 of the world power rates with close to 3 cts/kwh
SLIDE 7



b) Already today the Chinese Ferro Chrome producers depend
to a large extent on the import of Chrome Ore.
China as the world’'s 5™ largest Producer of Ferro chrome is
at the same time the largest importer of chrome ore

SLIDE 8 demonstrates that over the last 10 years china have
consistently imported around 1 million tons. One can also
argue that with the entrance of China to the WTO and the
step wise elimination of duties and trade restrictions, the
chance that the existing producer can expand there
production within the country is small. It will be nearly
impossible with this cost basis to compete with the supply
from the world market.

To evaluate the future supply situation a look on the map of
China and its centres of steel production may help. SLIDE 9

Production facilities along the coast or close to sea ports have
the opportunity to get supply from the world market at even
logistic cost from several suppliers.

The situation changes if you consider the situation in the North
West Provinces, with the centres Urumgi and Lanzhou.

In both provinces enormous efforts of the central and local
Governments are under way, not only to develop the
infrastructure, but also the industrial base.

Kazakhstan have a direct border with this region and is the
closed source of ferro chrome.

With investments already underway, to facilitate the transfer of
cargos between the two different railway systems, the trade flow
between Kazakhstan and China will further improve.

The improvement in trade between Northwest China and
Kazakhstan is also strongly political supported.

An important factor in the political support is with out any doubt
the importance of Kazakhstan as supplier for oil.

Before | move on {o the CIS situation | want to summarise the
Chinese situation: SLIDE 10

There will be a constant increase of demand for Ferro
Chrome based on the growth of the Stainless Steel
Production.



- China had to source the additional demand from the world
market.

- This is driven by the lack of suitable domestic Chrome Ore
and the relative high cost of Electrical Energy

When | speak on the Ferro Chrome situation and further
developments | focus on Russia and Kazakhstan.

SLIDE 11 give you a snapshot of the production of the main
three companies in this regions.

Obvious KazChrome is by far the largest producer of Chrome
units in the High Carbon Grades.

But the Russian companies have a clear leadership in the
production of Low Carbon Chrome.

Russia is as the largest producer and seller of this product on
the world market.

Also in Russia growth potential of the domestic producers
depends from the supply and import of Chrome ore SLIDE 12 .

The local resources allow only mining of 240 000 tons, in
addition the quality of the ore requires mixing with. high grade
imported ore.

Traditional the major sources for ore are Kazakhstan and
Turkey.

Donskoy as the largest Cr ore mine with a yearly production of
3,0 million tons and ore reserves of over 350 million tons is well
equipped not only to supply the domand of the smeltin shops of
Kazchrome ,but also to supply to neighbours with there growing
demand of high quality ore.

This is even more valid if you consider the location of the major
Russian plants to Donskoy. SLIDE 13.

To summarise the CIS situation SLIDE 14:

The stainless steel production is currently limited. It can predict
that also in Russia a domestic stainless steel production will
develop taken the scrap availability and the access to
reasonable priced electricity in account.

The required additional Chrome units will be reliant on ore from
Kazakhstan and can also meet by the production potential of
Kazakhstan.



Ladies and Gentlemen,

| tried to demonstrate that the forecasted increase in
Consumption and Production of Stainless Steel in China and
Russia will lead not to any significant increase of Production of
Chrome Units.

" The lack of suitable domestic Chrome Ores will restrict the
Ferro Chrome Production.

The transport cost for Chrome Ore will together with the relative
high cost of Electric Energy will limited the possibility of
economic production of Ferro Chrome under Market Condition
in China.

Depending on the location of the additional smelting facilities
the supply had to come from the traditional producers of Ferro
Chrome.

For the North West Provinces the Producer in Kazakhstan has
a natural advantage against the competition.

In which form the long term supply of the Chinese market will
take place had to be seen.

It can be happen by different forms of cooperation with existing
Ferro Chrome producers as we have seen some
announcements in recent weeks.

Kazakhstan with the access to high quality Chrome Ore
Reserves, which allow production for a long time, may play a
key role in supplying the future demand increase.

The availability of Electric Energy at the lowest cost within the
Chrome producers and it qualified workforce with long
experience in smeiting Ferro Chrome put Kazakhstan in a
preferred cost position to supply China and the CIS.

The consequential need in the future to increase the smelting
capacity can be achieved without committing large amount of
capital.

With improvements in the Material Preparation and Handling it
should be possible to improve the productivity to the levels of
the best competitors.

WE have tried to put or thoughts in one final Slide to
demonstrate the position of Ferro chrome producers of the
region in relation to SA producers.



You can see ,at least if you follow our logic, that only SA and
Kazakhstan producers are really in a position to cover the
expected growing consumption SLIDE 15.



Chromium Metal: A Global Overview

Chromium 2003
Johannesburg

Howard Lofthouse

Chromium Metal: A Global Overview

World Market
USA Market
Superalloys
Chromium Producers
Chrome Oxide
Future
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Western World Cr Metal Consumption

Western World Chromium Metal Market
2000
By Region
North America ~ 52.3%

Rest of World
2.3%

Europe - 29.5%

Far East-15.9%

Total Consumption 22,000 Tonn

Fig. 2 -




Western World Chromium Metal Market
2002
By Region
North America — 40%

Rest of World
2%

Europe —39%..
Far East - 19%

foa Total Consumption 19,500 Tonnes

Western World Chromium Metal Market 2000
By Application

Superalloys - 67% Others - 4%

a Electrical Resistance 4%

Welding &
Hardfacing - 11%

Aluminium - 14%

Total Consumption 22,000 Tonng—::@%gg

Fig. 4




Western World Chromium Metal Market 2002
By Application

Superalloys - 60% Others — 6%

B Electrical Resistance 6%
Welding &

Hardfacing — 13%

Aluminium - 15%

Total Consumption 19,500 Tonne
Fig. 5 ‘

Western World Chromium Metal Supply - 2000

Kazakhstan 1.4%

— Q,
USA 104 France — 23.6%

China-19.5%

! Russia - 19.5%
UK —22.8% Japan - 3.2%

Fig. 6

Total Supply 22,000 Tonnes _




Western World Chromium Metal Supply - 2002

Kazakhstan 2.6%

- o
USA-8.7% France - 24.1%

China -~ 16.9%

N Russia - 23.1%
Japan -1.5%

UK —-23.1%

Fig. 7

Total Supply 19,500 Tonnes

World Chromium Metal Supply - 2000

Kazakhstan 1.2%

— o,
USA -9.2% France —21.7%

China —-24.2%

Russia - 20.0%
UK —-20.8% Japan - 2.9%

Total Supply 24,000 Tonnes

Fig. 8
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World Chromium Metal Supply - 2002

Kazakhstan 2.1%

—_ 0,
USA-7.4% France — 20.4%

China - 20.9%

i Russia—28.3%
Japan-1.3%

UK -19.6%

Total Supply 23,000 Tonnes

Fig. 9
World Chromium Metal Market 2002
By Region
North America -~ 33.9%
China-6.5%

Russia - 8.7% Europe - 33%

Rest of World
1.8% Far East -16.1%

Fig. 10




USA — Chromium Metal Imports 1991 -2002

Tonnes

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Year
m UK & France & Japan ORussia
O Kazakhstar® China B Others

Fig. 11

USA - Chromium Metal Imports 1991 -2002
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Superalloy Applications
Aerospace

Power Generation
Process Chemical
Oil & Gas
Pollution Control
Electrical
Automotive

OO000000O

Petrochemical

Fig. 13

Commercial & Military Aircraft Delivery Forecast
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Commercial Aircraft Delivery Forecast

Number of Deliveries
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Fig. 15
Commercial Aircraft Delivery Forecast
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Commercial & Military Aircraft Deliveries

iveries (%)

Increase in Del

2001-2002 2002-2003

Year

Military ® Regional Jet{] Airbus 1 Boein

Fig. 17

Commercial Jet Engine History & Forecast

Number of Engines
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Fig. 18
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Land Based Gas Turbine Sales Forecast

Sales (1995 = 100%)

Fig. 19
Superalloy Specifications

Material Ni Cr Mo Fe Nb/Cb | Other

0.9Tij,

Inconel 718 Bal 19 3 19 5 0.5Al

1.8Ti,

Inconel 706 Bal 16 - 40 29 0.2A1
Fig. 20
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World Chromium Metal Producers 2003

E Aluminothermic Electrolytic n Silicothe

Fig. 21

World Metallurgical Grade Chrome Oxide
Producers 2003

L I
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Metallurgical Chrome Oxide Supply

Country Producer Total Cap. | Met. Grade | Est. Met
[t Cap Grade Prod.
[t] [t]

Kazakhstan ACCP 15,000 15,000 13,000
Russia Novotroitsk 15,000 10,000
U.K. Elementis 21,000 14,000

L
Totals 51,000 39,000
Fig. 23

Metallurgical Chrome Oxide Supply

Country Producer Total Cap. | Met. Grade | Est. Met
it Cap Grade Prod.
t] ]
Kazakhstan ACCP 16,000 16,000 10,000
Russia RCC 10,000 8,000 2,000
Novotroitsk 20,000 12,000 4,000
U.K. Elementis 23,000 16,000 10,000
Totals 69,000 52,000 26,%2&%
Fig. 24
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Metallurgical Chrome Oxide
Availability 2002

World Cr Metal consumption - 23,000 MT
Electrolytic Chromium — 1,900 MT
China supply -4,800 MT
Cr Metal quantity requiring oxide - 16,300 MT
Amount of oxide required — 26,000 MT

Metallurgical grade oxide capacity — 52,000 MT _

Cr Oxide capacity utilisation

Fig. 25

World Chromium Metal Situation 2010
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