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pable C-9

Selected Countries: Additions of Manganese Ore to
Blast Furnaces, 1973 to 1980
: ‘ (1,000 MT)
1973 - 1874 1975 1976 1977 1978 1979 1980
Japan 1,440 1,470 1,440 1,310 1,130 952 1,058 1,107
USA _ 283 293 208 210 252 298 286 178
Germany, FR 200 249 162 207 190 208 — —
Ttaly 167 133 141 135 171 189 — _—
UK 108 1.00 104 138 158 90 —— —
France 8¢ 90 . 70 70 75 80 e ——
Australia 50 58 71 24 102 96 — —
South Africa 49 _ 13 78 96 101 100 —— ———
Note : -=-- Data dnavailable

Source: Roskill Information Service Lid., The Economics of Manganese

" Addition of Manganese Ore to Blast Furnace per ton

south Africa

Table C-10

‘ of Pig Iron in Selected Countries, 1973 to 1980
i {kg Mn Ore}
1973 1974 1975 1876 1977 1978 1979 1980
. Japan 16.0  16.3 16.6  15.1 13,2 12,1 12.6  12.7
USA 3.1 3.4 2.9 2.7 3.4 3.7 3.6 2.9
Germany, FR 1.4 6.2 5.4 6.5 6.6 6.9 - -——
Ttaly 16.5 11.3 12.4 11,5 4.9 16.6 —— ———
UK 6.3 7.1 8.6 10.0 12,7 7.8 — -—
France 3.9 4.0 3.9 3.7 4.1 4.3 - -
Australia 6.5 8.0 9.3 12.7  15.1 13.1 _— ——

11.3 . 14.3 15.1 16.6 17.3 16.9 ——— e

Note : --- Data unavailable
Source: Table C-9 5
Japan Federation of Iron and Steel Industry, Overseas 1lron and

Steel Statistics
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Table C~11 Percentage of Ferro- Manganese ‘Consumption by Type
in Major Countries

(%)

High- " Medium- and ‘Silico- '

Carbon _ Low-Carbon Manganese
Japan 9.1 93 1.6
usa 77.1 9.7 12.2
Brazil | 53,7 | 1.7 . 346
france ' 13.6 S 6.4 6.4
Germany, FR 3.1 5.4 - 2.4
Spain 49,7 B 47.0
UR 82,0 R | 9.5
World Average : 73.7 - 10,3 16.0

Soruce:; Tables C-12 thru C-14
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Table C-17 Steel Industry Unit Consumption of Manganese as Ferro-hAlloys

{kg.Mn/MT crude steel)

Country* 1973 1974 1975 1976 1977 1978

Japan o 5.61 5.64 5.68 5,54 5.46 5.54

USA ' _ 6.60 6.89 £.94 6.38 6.2§ 6.28

Canada | 5.64 5.98  6.13  5.10 5.28 5,78

Belgium ‘ . 6.51 6.87 4.69 6.15 4.96 5.15

Germany, Fed., Rep. = 6.39  6.63 7.01 6.66 6.49 6.65

France 6.71 6.41 6.04 . 6,14 5.65 6.18

Italy ‘ 7.50 7.87 7.43 . 7.85 = 7.86 7.59

‘Luxemburg 7.48 7.16 7.59 7.21 7.36 7.08
Netherlands 3.93 3.95 4,08 3.48 3.17 2.94

UK O 7.17 7,29 7.83 7.25 7.32 6.88

Austria 2.75 3.70 3.75 3.13 3.72. 3.25

Finland o 4.99 4.60 5.00 4.42 4.16 4.40

Norway 5.98 6.30 6.46 6.42 8.17 7.22
Spain 8.72 8.08  10.30 9.74 10,15 9.15

‘Sweden %% 14.64 . 14,13 9.73 7.93 5.66 7.90
South Africa 4.73 4.89  4.49 4.56 4.67 4.5

Australia** 6.63 8.12  12.66 6.96 9.78 8.69

Brazil _ S 8.09 7.90 7.54 7.40 6.96 7.11

“Latin America*** - - 6.12 7.32 9.63 8.82 8.72 N.A.
average  6.26 " 6.46 6.61 6.23 6.19 6.19

* Selected countries only
»+ Apparant consumption; production + imports - exports
xx» Latin America except Brazil

Soufce: IIST, Manganese and the Iron and Steel Industry, 1980, p. 35

Note : We are using the above data in projecting supply and demand as
' we believe them to be fairly accurate as a result of having
" compared them against following data obtained from another
source for Japan and the United Kingdom and having found them
to be alike in value and tendency.

{kg Mn/MT Crude steel)

1973 1974 1975 1876 1977 1978
~ Japan (1) _ 5.46 5.58 5,58 5.28 5.41 5.32
ugr(2) o  7.10 7.57 7.94  7.10 7.31 7.11

Sources: 1) Japan Ferro-Alloy Association
2) Metal Bulletin Handbook
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Table C 18 Target and Achieved Manqanese Stockplle in USA

{1,000 MT)
_ . ~ Perro-manganese L
Manganese - — . Electric
ore High- . Medium-, - Silico- manganese
carbon lowfcarbon manganese
. v, A T A, T a. T AT A,
1973 4 7276 e - .50 .24 2L
1873 6.30 750 200 10.5 15,9 4.75
1974 12,31 4418 660 ‘29 24 14.3
1976  3.3b 3931 600 29 24 14.2
10,1 2052 439 -~ 99 ° === Bl —— 15
1978 3.31 2607 600, 29 S 24 1.1
1979 3.31 3592  s00 29 : 2 14,1
1980 5.1 2700 ~e- 43§ eem e e e
1981  4.30 2630 . 600 29 26 1441
T,: Target A.: Achieved
Note : -~- Data unavailable

-— Not applicable

Spurce: Metal Bulletin Handbook
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Fig. D~1 Trend in Manganese Import Volume in USA
(1,000 MT)

1500+ o

- ’/fCombined'total import volume of manganese {A+8)

1000 p-
Met Mn contents in
| ferro-manganese (R)
500 |-
B —Net ‘Mn contents in
manganese ore (A)
ol
illion
130
120 - Crude steel production
110 1
100
i TR | 1 i ! 1 1L 1 ] ] 1, i E 4 | L
1965 1970 . 1975 1280
Year
Note : Mn content -—- Manganese Ore : 38.5%

Ferro-manganese: 73.0%

Source: Tables D-4, D-9, and B-5
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Table D~15 _MOVements in Manganese Ore Price

_ _ _ (UsY)
Nation* _ o Usa Europe Japan
| . _ hustralia S. Africa
Quality- Min.‘QB% ﬂn 46-48% Mn 48% Mn 48% Mn
low impurity max., 0.,1% p Fe bhelow Fe above
' 4% 10%
1_96'75 - 82 79 84
1966 73 78 76 79
1967 72 64 76 76
1968 70- 66 66 71
1969 52 53 - 80 63
1970 52 53 58 © &7
1971 63 69 61 69
1972 - 62 Y 62 64
1973 83 89 79 90
1974 120 118 98 129
©.1975 o132 140 142 157
1976 139 148 153 163
1877 142 148 156 158
1978 132 135 142 140
1979 132 135 141 140
1980 161 172 _ 175 175
1981 : ——— —— 180 179
1982 7 —— —— 169 166

Notes : 1) —-- Data unavailable
2) Ore Price: USY, metric tonne unit Mn content, CIF

Source: USh, Eurdpe ~ Metal Bulletin Handbook
Japan " . Egtimates by the Study Teanm
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FHIE & L 1076 4 M 1L 1972 40405 ke b 2 2, EL R3O ¢ 140~ 160 12 75 - 7+,
Dk, 1 10 A0S BB B TR O LA B > B8 e 1 b WATOFB LM b, 1977 42k
s W VS O (1 2 2 223, 1978 400 LU R & AR i A B L e e
'ng¢c\bmmem&M%mlfL 1981 % LHAfﬁwhmm%kqto%ﬁﬁu
Par v, ST o fiah 5,

2. 7 xawHOEBEEOHS L EHER

7¢g?vﬁv&&ﬁ¢%ﬁﬁébt.%m¥7tﬂvvﬁvmo% FHE O
B R & O F A MEUETR Table D—161c, Y ABRBHORB Y Fig. D—6 T,

ChERELEMPRBET = n e H /a)mrmw LR DHES & R 1874 EEM LR
Soc b L, 1966 46 & 1979 8% b1 % ETRPGRE A~ ~ AT F 1 v BMTE 1.6 £, f
K2, TAVA260, T VASMELED, VAREMECR BT 3.5 8517 fe o T s
o
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b EF ARG DTH G,

L1y H ?fif‘i)f|llifﬁ:f¥:é’l:ﬁ“f AU A, vIwe A, KA v SRR LSS (Table D—16 DIE2), 3)
B AR AR L T L,

L4186



fable bD-16 Movements in HighQCarbon Ferro-Manganese Prices

(Price per MT)

_ UsA - Japan " France Germany, FR
Year - : o ' -
Uss$ ¥ us$ ~ F.Fr  US§  D.Mark uss
1965 175.3 63,000 174.2 San L mem e -
1966 167.5 62,000 171.1 ' 708.0 ° 144.1 565 141.3
1967 166.1 62,000 1701 mew e :
1968 © 164.5 60,000 166.3 708.0  142.9 536 134.3
1969 - 164.5 59,000  154.6 690,0 & 132.7 - —— _
1970 181.3 59,000 164.7  750.0  135.7 558 153.0
1971 190,0 59,000 169.5 . 990.0  179.7 565 ' 162.3
1972 190.0 59,000 194.6 ——— T '
1973 195.0 ° 86,000 243.3 995.0 = 223.4 630 235.7
1974 345,0 85,000  291.6 - 1,544.0  321.0 843 325.8
1975 400.0 97,000 . 326.8 2,115.0  493.4 1,090 443.0
1876°  425.0 112,000 377.7 . 2,115.0. - 442,5 - 900 357.4
1977 400.0 120,000 446.9  2,115.0 . 430.5 .900 387.6
1978 120,000  570.2  2,115.0  468.7 900  448.1
1979 -437.0 120,000 547.5  2,115.0 - 497.1 900 491..0
1980 - 139,000  613.0  2,115.0  500.5 900 . 495.1
Rate of rise in prices % . _ ' _
1979/1966  260.9 217.7 358.3  298.7  347.3 159,3 350,94
S _ o W S
Notes : 1) Domestic prices in eac¢h country were converted into US$ by

_ the exchange rate {per Foreign Economic Statistical Yearbook
' of the Bank of Japan) then current. _
2) bomestic prices: Domestic preducer's price for Japan, and
actual market fox USA, France, and Germany, Fed. Rep.
3} Size: Sizes 10 - 15 m/m for Japan and lumpy size for USA,
France and Germany, Fed. Rep.
~-~ Data unavailable

Source: Metal Bulletin Handbook and the Study Team
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Fig. D-6 Movements in High-Carbon Ferro-Manganese Prices
. (converted into USS/MT)
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Pable E-2 Projected Wor ldwide COnsumptibn of Crude Steel

(million.MT)

1981 1982 - 1983 1985 1990 2000

o O (1.32)  (1.18)
World total 707 612 _889 _ ~ 749 800 900
N (1.44)  (1.38)

Free world . 457 411 _ 435 487 - 523
countries : |

o S (1.12) . (0.80)
planned economy 250 251 - 254 262 277 300
countries ' -

Note = : Figures in parentheses_ are projected annual gfowth rates,

Sources: 1) IISI 16th Annual Meeting and Cénference (Oct_ober: 1982)
2) The Chapter on Pig-Iron and Semi-finished Steel

3 1 ﬁ%m%m _ . o -
HE D ¥ e, T1ISH & 5 — ﬂ(ﬂl>*MLt# :@féfmw]m0¢$%@$@f
Hh, zoooﬁm—ﬁmukm AR S A N r o Tk, ?ﬁ‘l’ 'nnlﬂié'c‘iﬁ_éhfcm %
ﬂ&ﬁmbto :

3, 2 vyﬁ?ﬂﬁ%&%mmm&

7/7:')552{1'@5?3}*‘&?%& LR R Al €5 2) %’L'Jbﬂiﬁ Qi 3) OVt .
T, JHE R EE R, JF@%@%B&&?Q;}H?%\_——% LT, A1 %D DM 'fs’.?i’x?‘r“ﬁfi&
LTy ot bBlbdo, SENLEOHE L Hi Qmiti}f' 35 & OUEHIRE IS I e o
ik Table E-3% X0 Fig, B-1iiilie,

L,hb@f«t% LN ‘}"YEFILEKWTZ)"? o /Eﬂ»{umﬂi,‘nf#m B RELC f2) 5L
fExoFEo 31.8kg & LT, - b\de%Wﬂ iﬁﬁm1%9l%OT&MMbTb
B LhE b, 1980 FORMRR DM 44.7 ke WM B h o & 2,

(tE1) NISI 16th Annual Mecting and Confeterice (1982, 10) .
(YJ: 2) Roskill Information Services Ltd,, The I‘conomlcs of M'mganeqc {1982, 5)

Mmerals Document 1982
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Table E-3- Changes in Unit Consumption of Manganese Ore

_Freg World Countries Planned Economy Countries
Crude  Manganese Unit Crude Managanese Unit
Yaar steel pro- ore con- consump- steel pro- ore con- consump-
glction sumption tion duction sumption tion
{(million (1,000 ({kg/tonne {million (1,000 {kg/tonne
MT) MT) of steel) MT) MT) of steel)
1965 - 279.6 3,919 35.5 126.6 8,710 68.8
1966 286.9 © 8,840 30.8  136.4 8,367 61,3
67 299.7 9,132 30.5 137.2 7,488 54.5
68 : 317.3 10,013 . 31.6 144.8 6,797 46.9
69 351.1 10,182 29.0 152.1 7,693 50.6
70 358.,7 10,312 28.7 162.4 7,581 46,7
1971 335;3 11,815 35,2 172.1 8,212 47.7
72 366.7 . 12,406 33.8 180.8 8,634 47.8
73 417.6 12,569 30,1 190,3 9,122 47.9
74_ 416.3 12,266 29.5 195.6 9,244 47.3
75 354.6 13,134 37.0 203.2 9,262 45.6
.1976 3806.6 12,643 33.2 202.2 9,579 47.3
77 368.9 11,773 31.9 210.1 9,565 45.5
78 385.1 11,193 29.1 224.8 10,348 46.0 -
39 _'404.6 12,635 31.2 224.6 11,550 51.4
- 80 :371.8 - o 226.2 11,617 51.4
Notes: —-- Data unavailable

1) The free world countries were represented by Japan, USA,
France, the Federal Republic of Germany, UK, Italy, Norway,
Spain, Brazil, South Africa, India, and Australia.

2) The planned economy countries were represented by USSR,
China, Poland, Czechoslovakia, and German Dem. Rep.

n3} Overseas ifon and Steel Statistics by the Japan Iron and
Steel Federation is refered.

4) Manganese ore consumption is based on Table C-1.
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Fig. BE~1 Changes in Unit Consumption of Manéganese-Ore'and Projected Trend

{(kg/MT of
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-Regrésion.equation
y = 1575.2 ~-0.773x
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Free World Countriés y C
Regression equation
'y = 31.8
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p. 55,
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N R L XD &, 90.2~92.6%100c D,
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Table E-6 Supply and Demand Balance of Manganese Ore.

(1,000 M)
: Demand
Supply ~ - : ~— - Diffe~-
capacity Low Standard "High - rence
(Free World countries)
1983 18,200 13,833 '-5,357
1985 _1a,ioo 15,487 2,713
1986 21,300 15,710 5,590
1990 21,300 (16,631) 16,631  (16,631) 4,669
2000 18,150 19,080 20,040 3150 -
1260
(Planned economy countries)
1983 12,000 11,354 646
1985 12,000 11,7i1 299
1987 fiz;boo 111,990 10
_isoo' 12,000 12,382 382
2000 12,000 12,760 13,410 14,090 76396'
. : 2
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:pﬁﬁéf\mmﬁﬂ%mvmﬁMmmw%ﬂMﬁﬂmgﬁb%mén%&\m%mﬁ
(3. 436.77 7,000 { 0){)#%5@1@ e b i b PRAEHIL & 7 5 4k 1986 41 LA = 5 il de 45 - T
VBT IFIADYA KD 0T L, Ry D 0 FEDI0TT L, A2 5y
7 @ BHP 40 50 75 t #9405 S hrcififl (1 1) 0 550 75 (¢, 2000 4610 /e - C . 126
J7 31577 UGB IE » Tl b,
'ﬁhi%ﬁﬁu%bm%ﬂM%z“”V*%&%ﬁ®&~xﬁm,NWQmmz)u%\
M~ AT, 1995 FELIE, PR & X 7o),
v B AGT EBAR O E HELT S & 1987 WO T w AL, 1990 i 38 55

t AT %,

2. TxaTLHDBIE TSR
A= w v j:"/@fﬁ_&ﬁ‘-ﬁiﬁ‘ij’) ETUEB ORI, Bl R, SmE L b, JLsHED
AT 2000 S0 78 T b, ELIIER R 210 75~ 260 5 U, SHEERHTEEL 63 75 —80 5 t
LBBIC I > TV B

1990 4F LARE D BTz 2 F » 7 L0 4, 2000 46T F 18 5202 200 77 150 5 t . SHE
ELR RN 18 75~ 35 77 L O@ENC e - T B,

(EEL)Y 1986 R iiahvndbo e L,
(RE2) - v o v {00 B BB CT- 1)
' T T
199545 17,380 17,810 18,250
C19964E 17,530 18,060  18.600
19974 17,680 18,310 13,950
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Table EB-7 Supply and Demand Balance of Ferro-Manganese

| 'ji,OdO’MT)
e Projebted'demahd-'. o
Supply e i e Diffe~
~ capacity oW, Standard High_ . rence
{Free world countries) |
1983 .uNote) 3,700 3,111
1985 6,811 | 4,140 = 2}$71
1990 7,461 | 4,450 . _ 3,011
2000 7,461 4,860 5,166 5,360 2,101 -
: 2,601
(Planned_economy countries)' |
1983 2,030 1,500 : o 530
1985 2,030 1,550 | 480
1990 2,480 1,630 R ._asb |
2000 2,480 1,680 1,770 . 1,850 630 -
: R 800"

Note: (Table B~8, Free world capacity 6,661 thousand MT) + -
{(Table B-10, 150 thousand MT capacity addition by South .-
Africa) . :
= 6,811 thousand MT
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Table A-1" -Principal Minerals from which Copper is Extrécted

Minerél' - Theoretical Theoretical Principal
composition -% Cu ogcourrence
Sulfides .
Chalcopyrite CuPeSg 34.6 General
Chalcocite Cug8 ' 79.9 General
Bornite CugFeSy 63.3 General
CCovellite . CuS 66.4 . African Copper
o ' : Belt
Oxides - _ _
Malachite = CuC0O3.Cu(OH}, © 57.5 General
Azurite . 2CuC03.Cu(0H), 55.3 ' General
_Ch;ysocolla CuS5i03.2H,50 36.2 General
Antlerite Cu,804(0OH) 4 53.7 Chugquicamata
' {with other
sulphates)

WA
a,

b
e,
d

REEN L3
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V5,
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PLA Y =

Source: A, K. Bismas, Extractive Metallurgy of Copper
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Table B-1 world Copper Reserves

{million tonnes of copper)

Regerve % Resource ~ %
Nofth America
USA _ 92 19 472 22
Canada 32 6 173 8
Mexico . 30 6 87 ‘ 4
Subtotal 154 31 _ . 734 34
_.South-America )
Chile 97 20 366 17
Peru 32 6 100 5
Others ‘10 ;2_ :x] __g
 Subtotal 139 28 549 26
Eurqpe and . 99 4 80 4
the Near East .
Affica
Zaire 24 5 75 3
~Zambla ' 34 7 131 6
Others. 12 2 42 2
Subtotal 70 14 248 i1
Asia _ 27 6 117 &
- Qceania ' 23 5 100 5
Plannedleconomy 60 . 12 292 14
countries : :
:World Totél_ _ :
{land-based) 493 100 2,120 100

Seabed Nodules 0 689

' Source: The U.S. Bureau of Mines, The U.S. Copper Industy, 1981

F T8t (9%), ¥ ¥ 7 587 F L (%), WA~ 505 L (69%) ThHH, LEG6»
i — = F v ¥, 7 a9 il ic 9 2 EC 1981 F i RO SHEEEER O
¥ B0%K A B, ' _ |

1965 4F A28 1081 E DR ¥ v € 7 i, SIFSEAERE DY 700 7T t 2 HEY 600 T il
Ly 2 A SR O~ = 7 b 1A% %I Ui, & ORISR E <1
DU, A= F v KA ST Lk 308 - i, 74 P v, A% RN oM, F
h%ndwwmm$tazm¢tmmz1béo%u,w&ﬁ\4w~ﬁ‘c®1W$m%
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Fig. B~} World Copper Mine Production

Other planncd

economy -
countries
Bﬁ

~poland

. : 3%
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economy
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USA 24% .

965 i
19 : .
Other ' Canada
5,067\ 9%
free world
countries thousand J
~7\ tonnes 9% I o
. Chile .
L 13%
Australia

3%
Other free
world countries

L*'Peru 4% e S\ Peru 4%
-Philippines_J Mexico 3%
4% o
- (1,000 tonnes)
1965 . 1970 1975 ' 1981
USA ' © 1,226 24% 1,560 24% 1,282 17% 1,538 18%
Canada’ ' 461 9 610 10 -~ 734 10 718 .9
Chile : 585 12 686 11 828 11 - 1,081 13
Peru 180 4 212 3 189 3 328 4
Mexico 55 1 61 1 78 1. 230 3
EC - . 37 - 4 - 16 - - 7 -
Yugoslavia 63 1 98 2 115 2 111 1
Japan = - - 107 2 120 2 85 52 1
Philippines 63 .1 163 3 226 3 302 4
Zaire . 289 6 . 387 & 495 7 505 6
zZambia . 696 14 684 11 - 677 9 587 7
Australia ' 92 2 158 2 219 3 226 3
Papua New Guinea - e - 173 2 165 2
Other free world 330 7 427 7 619 8 651 8
countries - _ ' R R -

Free world total 4,150 82 . 5,170 81 5,736 78. 6,494 78
USSR 750 15 925 15 1,100 15 1,140 14
Poland _ 5 - 83 1 230 3 308 3
Other planned 152 3 201 3

R g 2923 4 384 5
economy countries o A -

Planned economy -
countries total

Worid total - 5,067 100 6,379 100 7,358 100 8,326 100

917 18 1,209 19 - 1,623 22 15832 22

Sources: Metallgesellschaft, and ﬁorld_Bureau'of Metal Statistice (WBMS)
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1965 47 LA 03 2 3R DI > 2 B 5 BB & 1965 1R dsvE B 7 4 0 oh OIS
PERIE, 1,942 T L (M H ot =7 31%), A F UV 2228 L (MU 4%), ¥
' /dé}{&;it ﬁlﬁiliﬁ 3427t (6%) fzy Sicdh o, 1981 FFiIc ks A, T B ORO R4
PN kR - THh, T AY mfp JOBAT- U {2190, A F VD AT 136 Tt (1%) VA1
AmﬁmquMTt (49%) &L CILTFLTU B,

2T, 1965 4EA B 1981 RIS 20dd THIM G AR & A AR, K -7 v VA 3T
T (1965 4 @Atifa‘ra)fiz‘f e 7 0.6%) i 327 F L (1981 Fopit Rl =7
390 HWF 7 0 A6 T L (0.3%) A 145 T £ (29D, 1Kk 366 - t (6%) » 5
L%U?%(H40\3~Uﬁ2&FTl(a%)ﬁﬂaT% St (BY)Y T ¥ Th B, UHEEE Fig,
B2 B8, RIS R oS Appendix Table 3. |

V., 48EEED
1981 iz ds bt AL (Mine), = x. 2 - (Smelter), ¥ 7 7 4+ 1 — (Refinery) 3
O ROERERD E T ORSUIRO LB D ThH D,

Capacity Actual Utilization
Mine: 9,580 ¢ 8,3267T ¢t " 87%
Smelter 9,720 8,316 86
Refinery 10,880 9,655 89
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Fig. B-2 World Refined Copper Production

Other.Planned e
economy o
countries roland
4% 4% - 15% USZ\
hN Other ) 21%
_ planned 1. '
- Other 1965 economy —f 1981 P
free world 6 176 countries - o 655 —""Canada
countrigi/ ehousand. 5% " Other thousand
— ‘tonnes free.world JLonnes
Zambla countries,”
. (1,000 tonnes)
1965 1970 1975 - 1981
Usa 1,942 31 2,035 27 1,610 19 1,984 21
Canada : 394 6 . 493 7 529 6 - 477 5
Chile 289 5 465 . 6 535 _6 776 8
Peru. 4y 54 1 70 v - 208 . 2
Mexico 46 - | 36 - 7200 .68 - 1
EC _ 924 15 - 997 13 . 967 !2. 1,022_ 11
Yugoslavia 56 1 89 1 138 2 133 1
Spain 59 1 83 1 130 2 152 2
Japan 366 6 705 9 819 10 1,050 1
South Korea - - - - 2T - 113 1
Zambia : 522, 8 581 8 629 7 564 &
Zaire 152 2 190 3 226 3 151 2
Australia . 93 2 146 2 192 2 192 2
Other free world : . o .
countries j?Z 3. 28§ 4 352 4 456 5
Free world total 5,056 82 6,160 81 6,290 75 7,347 76
USSR | 875 14. 1,075 14 1,420 17 . 1,460 15
Poland _ 37 -1 72 2 249 3 327 4
Other : L . '
r planned 208 3 257 3 437 5 521 5
economy countries .
Planned economy ' ' e o Lo _ _
countiies total 1;129 18 1,404 19 2,106 25 2,308 24
world total = 6,176 100 7,564 100~ 8,396 100 9,655 100

Sources: Metallgesellschaft, and World Bureau of Metal Statistics (WBMS)
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Table B-2 world Copper Production Capacity - 1981

(1,000 tonnes)

9,580

Mines Smelters Refineries

North America s o
Canada 830 . 9% 640 7%, 660 6%
Ush 1,660 17 0 1,680 17 2,240 21
Others 280 3 140 1 120 1
‘Total 2,710 29 2,470 25 3,020 28

South America 'z:_- - :

‘ Chile 1,170 12 1,020 10 820 8
Peru 450 5 410 5 . 240 2
Others 180 2 === =
Total 1,800 19 1,430 15 1,060 10

Eurqpe . 7_ . .
W. Germany 2 - 350 4 450 4
Belgium - -~ 390 i 480 4
Others 318. 3 . 380 4 590 5
Total 320 3 820 9. 1,520 13

- Africa ' _ . o o
zaire 570 - 6 520 6 250 2
Zambia - 730 -8 . 620 B 1740 7
Others 370 ;E_ 300 _ﬁi 180 _ﬂg
Total 1,670 18 1,440 15 1,170 11

Asia - ” o
Philippines 400 4 - - - -
Japan 60 . 1 1,200 12 01,240 12
Others 240 2 . 220 2 260 2
Total 700 7 1,420 14 1,500 14
Oceania 430 4 230 2 2106 2
Planned economy countries . . _ ‘
USSR 1,200 }2 1,220 12 1,560 14
Poland 350 4 350 4 - 400 4
Others 340 4 340 4 440 4
Total 1,890 20 1,910 20 2,400 22
World total 9,720 10,880

Source: The Sﬁudy Team
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in 1983 and Thereatter

Table B-3 Major ProjéctSIExpGCted
T Production T o
. e e Investment
Ey Project scale ) Expected (million
Country name (copper, start-up’ .
: : . dollars)
tonnes/year)
{Mine) : _ e i
Canada Goldstream* 18,000 1983 B2
" Valley s oo Within 3 yoars-
13G,000 .
~ Copper* '3_';0 . after the decision 1'000.
Usa Chino’ 140,000 1983 350
Mexico Cananea 140,000 1986 250
Chile Andina - 80,000 1985 . 45
" Disputada 160,000 Temporaxxly postponed 1,200
" Cerro ee A ‘Within 3 years -
Colorado* . ¢ 357009 after the decision -350
Peru Tintaya* 55,000 1984 327
" .Cerro Verde 76,000 1985 288
Panama Cerro T ' S
N X o : . F; t
| Colorado* 235,099.. Temporarlly pos poned 1,0?0_
pPortugal Neves Corvo 50,000 1983 40
Oman Sohar* 20,000 - 1983 . 200
Pakistan Saindak* 30,000 1986 200
Turkey Kure 25,000 1983 Unknown
[o) RN d . . : .
Papua X Tedl 100,000 1986 1,500
New Guinea : R o _ _ o
Australla Olympic Dam* 150,000 - 1995 ) 1{000
(Sméltef[RefinerY) ST
Mexico Empalme '?80,090_ }985- 210
Yugoslavia Kriveli 90, 000. 1985 366
Philippines  Pasar 130,000 1983

250

* These are new mine projects, while others

sion projects,

HNote

OK Tedi already started operation as a gold mine in 1981,

are mainly capacity expan-

“and

will turn into a copper mine as Lhe mining operation gets down

to de@per strata._

Source:

1982

Englneerlng and Minlng Journal
Mlnxng,

(5]=18
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UL RO, S T T E v e b R R RIS OATIE & b oo
RN A o A WA Fe e R By

SR 2 A VG2 Vv b & Te B SIS IR A B0 12D ICIRET T B &L 1960
AL v b CEPE D A O 10%) KDY % B C b > 72 0b, LOB0 4R, & )
5 b ORI, 2 v 2 b 2RO % < OFIICA s K24 30 b (R =
A RO 30%) BEw bR, | |

mﬁ%@#vywkw%%ﬁkéw:&&ﬁfww&bf‘74Uwvmemmﬂw
.iﬁznnﬁﬂﬂldbﬁ{ﬁﬁﬂ wl PEE Table B—4asd,

Table B-4 Production Costs and Byproduct Credits

pirect operafing cost 125 cent per pound
Financial ‘charges _ A7 "
Groés_producing cost 172 on
Credit o 112. ' "
Net producing cost 60 n

Note . : ‘The crude ore contains copper at 0.5% and gold at 0.96
' gram per tonne of ore, and the annual preoduction is
21,000 tonnes of copper and about 4 tonnes of gold.

Source: . Benguet Consolidated, Quarterly Report, 1982

GIERE X b DD BIEMR Y v o PR ETIGA, F e H2EEE = A OHREE Y IR O
MW@@?%%&1&M:Bmswkﬁbﬁ\wmﬂﬂﬁmOﬂvh/ﬁVFﬁﬁ%%WW

ThH b,

Table B-% Trends in Net Production Cost

Average in the 1950s P 50 - 55 cent per pound
Latter half of the 1960s 60 ~ 65 "
Latter half of the 1970s 55 - 60 u

1981 . about 90 -

Sourge: R. Perlman,_Cost TPrends and the Recession
in the Copper Industry, 1982
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D iE 4 Appendix Table 1434, o
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‘Table B~6  "Comparison of Production Cost Components

{%)
1972 1976
‘Mine. ' 70 130
Labor 19 28
Energy 9 25
Consumable materials 13 24

Parts and supplies .

o 8 14

fo¥ maintenance _ .
General and administration 21 39
Smelting 18 31
Refining 12 24
Total - _ 100 185

Notes : 1) Taxes are included in General costs and administration,

2) Freight charges for copper concentrate to the smelting
sector are included in smelting.

3) Transportation fees for blister copper and further
processing are included in Refining.

Source: F.M. Lewis, Mining Engineering, 1978

Table B-7 "Example of Capital Costs for a Copper Project
(in 1981 and dollars per annual tonne of
copper preduction)

Mine and mill 5,000
pyrometallurgical smelter 1,800
Electrolytic refinery 700

‘Total 7,500

Source: The Study Team
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Table B-8  Example of the SéhedulaKOf Capital oOutlays for. .
New Mine and Smelter Projects _ :

(mllllon 1981 dollars)

Year 1. 20 .3 4 5 15
Mine | 20 30 30 70. .30 180
Concentrator 40 . 40 90 :. 1010 190
Smelter 10 _ 50 80 50 {o_. 180
Refinery - - 10 o 50 10 70
Road & port : 10 20 : 20° - 50
ancillary facilities 1o 30 3 10 - - 80
Total 90 170 240 190 60 750

Source: The $tudy Team =
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Pable B-10

Summary of Air Pollution Control Regulations

‘affecting Copper Smelters

Sulfur

particu-

tclerable

Average 24-h concentration

Country and Basis of detefmining dioxide at
. - : io e lates
5 zompliance - :
standard comp ; ppn pg/mJ' ug/m3
USA
Federal Ambient Air
a) Primary Annual arithmetic mean 0.03 80 -
standard Annual geometric mean of - _ 75
24-h concentrations
Magimum 24-~h <o trati
aleﬁm ; doncentration, 6.14 165 260
permissible once per year o
b) Secondary Annual arithmgtic mean - 0.02 60 -
s tandard Annual geometric mean of - _ 60
24-h concentrations _
Max1mum 24-h conqenFrgtlon 0.09 260 150
~ of 24-h concentrations :
Max1m?m §~h cqncentrat}on,_ 0.50 1,300 none
permissible once per year -
New source perform- Maximum permissible'soz, 650 _ ~
ance standards for emission .
copper; zinc and:- For copper smelters - - 50,000
lead smelters - s :
Cénada
Clean Air Act-objectives:
a) Maximum Annuél'arithmétié mean’ 0.01 a0 -
desirable ‘Annual geometric mean. - - 60
' Average 24-h concentration 0,06 150 -
Average 1-h concentration 0.34 450 none
b} Maximam Annual arithmetic mean 0.02 60 -
acceptable Annual geometric mean ~ = 70
‘Average 24-h concentration 011 300 120
Average 1-h concentration 0.34. 900 -
¢) Maximum 0.28 800 400
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fable B-10 (cont'd.)

Country and . Basis of Determining _ ' Sulfur ~ particu~
Standard ' Compliance _ Dioxide lates
- ppm a/m? - g/m>
Japan
National Ambient ' Hourly_concentrétions 0.04 110 100
air Ouality averaged over 24 hs. 0. < <
Standard . Maximum hourly concentration 0.1 285 200
Individual Source . 3 .2 .
: : = - * = -
$tandard q k.,1072 He k=1,17 17.5
Indonesia
Individual Source :
Y = -3 24 % =
Criteria q K.1Q *,He k=4
European Economic
Community
Standard for ' Annual median of daily means 0.03-0.04 85-100 -
Urban Areas Annual median -of daily values - - 80

- Annual median of daily means
{winter, October-March)
Annual median of daily values
{winter, October-Maxrch)
Maximum arithmetic mean
over 24 hs, :
Exceptional conditions (u
to 3 days), maximum average 0.12-0,18 340-510 300
24-h arithmetic mean

0.05-0.086 - -~
- - 130

0.09-0.12 250-340 250

Germany, Fed. Rep.

Federal Ambient Annual yearly average ' 0.05 140 none
Air Standard Short term (underfined) 0,14 400 none

* Japanese individual source standard:
q = Nm/h of S0,, He = height of stack and plume in meters
"k = constant established by government for each air control region
in Japan . _ '
** Indonesian individual source standard:
q = same as above, He = height of stack only in meters

Source: Air Pollution Control Directorate, Environment Canada, A .Study of Air

Pollution Control Systems on International Copper and Nickel
Smelters, Contract No. 085 80-00108, March 1981,
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Table B-11  Energy Use in Production of Refined Coppar

{wiilion Btu/t Refined Copper)

Category smelting B Process: 'Rahgé
Older proven processes Conventional reverberatory o
T . R 30-44
and electrical furnace .
Flash smelting _ : 19-21
Newer proven processes Continucus smeiting 20%24'
Oxy~fuel reverberatory 29
Top-blown totary converter _ 24
New unproven processes Various o 1 20-23
Hydrometallurgy : Vvaricus o T 24-75

Source: H. R. Traulsen, ‘et al., Copper Smeltlng - An Overv1ew,
Journal of Metals
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Table C~1 _ Rates of Growth in Refined Copper Con&umptlon
for the World : : .

(annual rate,:%)}

1963 1970 1970-1981

‘Ush .

CEC _ o
Japan - : _ o
‘Other, free world C e

countries
Free world total

USSR

Other planned
€conomy .countries
Planned economy
contries total .

Wworld total R 3.3 2.4
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