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O.INTRODUCTION 

o • !. • Scope of wo!!, 

Ao; much as possible the analysis of the present status of 

Portuguese non-ferrous (NP) metals industries vilJ t;e undertaken 
in agreement vith the document •study of the Non-~errous Metals 

Industries: Objectives. lletbodology and Terms of R·eference•, by 
Mr. cristian GILLEN. issued by UNIDO/Negotiations crc.nch, in 
April 1985. 

According to previous UNIDC methodology (85)•, following 
metals are to be examined in each appropriate section, although 
for some of them (vg. nic.lrel) primary and secondary activities in 
Portugal are negligible: 

- aluminium 
- copper 
- nickel 
- lead 
- zinc 

- tin 

However, special references vill also be made to the complex 

polymetalic sulphides, important potential source of basic NP 

metals (vg. copper. zinc and lead) as vell aa of precious metals 
(silver and in a lesser degree gold)and other elements • These 
ores are typically present in the •Iberian Pyrite Belt" u an 

•outstanding geocbanical anomaly ( ••• ) forming several lenses or 
bodies of massive sulphides which are estimated to have totalled 
in excess of 1000 million tonnes ( ••• ) ane in which current Jmowri 

resources and reserves exceed 650 million tonnes, about ~ of 
them in the Portuguese part of the Belt9 - what i• considered to 
be •the main stock of base metals and the largest mining district 
of .western Europe• 

• 'l'he relative position of metals was somewhat changed 
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o. 2-.A brief conwnent on the Portug!.~ese non-ferrou.:J metw sector: 

Some recent studies prepared by Governmental Departments 
related with non-ferrous m~talSindustries (7, 48. 49, So) ref~r a 

somewhat bn>acE concept for Portuguese non-ferrous metal sector, 
also including in it following t~ elements: 

metallic silicium 

tungsten (volfr am) 

ftr which Portugal is a net exporter. 

If these tvo positive contribution; attenuate sonewhat Portuguese 

trade balance in terms of non-ferrous metala. the fact is that laJge 
deficits are sistematically found: for the period 1980 t:> 1983 
teparting only primary metals and •semis". ~xcept for tungsten)refer 
to the figure~. of the t~le next page. 

This table can base some immediate conclusions: 

- the deficits of Portuguese trade of non-ferrous metals and 
•semis• show a progressive ~ravation for the period 1980 to 1983 
with average annual increases in the range of 14 to 16 pct: 

- tinal deficitmptesnts abt 70 t.c 80 pct of the negative 
(import) contributions made up by 5 common metals (aluminium, 
copper, lead, zinc and tin) : 

- these important contributio1B_are partiCll.larly relevant for 

aluminium and copper imports, that roughly correspond to abt SO 

pct and 35 pct of the negative contributions of the five metals: 

- ~he only positive contributions are due to ailicium and 

tungsten exports (some meeningful foreign participations take 
place in representative companies for these t~ productions: in 
tung~ten, the important Anglo-American Corporation as final 

holder of Beralt for Panasqueira mines - see urdlr tin item U.S.A. 
in silica the Pechiney direct participation in the electrical 



) 

TNILB 11 Port.ugu••• t.rad• balance• for NF - ••tal• 
(1980 t.o 198 3) 

1980 19dl 1982 1983 

-
I • a I • B I •• .. 1 • D 

-
"lu•lnlu• -4,6Jl + 342 -4,269 -6,120 + 297 -s.021 -6,982 +443 -6,539 -9 721 +849 -8,878 

~opper -l. 5:.4 + lll -J, 361 -l. 582 + 182 -3,400 -4,027 +345 -1,va2 .. 5,632 +259 -5, 1'' 3 

&.ead - 959 + 5 - 954 - 942 + 26 - 916 n.a. n.a. 

Zlnc - 822 + l - 821 - 796 + 7 - 789 - 942 + 12 - 930 -l, 116 + 3 -1. li 1 

Tln -·· 524 + 9 - 515 - 397 + - - .. ,, n.a. n •.a. '° 
-!.!49 :-(I. 38!_ -.u. J 51 (2) -15.364 (2) I 

Tunv•t•n(l)_ 3 •l,632 +l,629 - ll +1827 +l,816 n.11. - 342 +1.66, +l, 327 

Slllclu• - +l,204 +l,204 - + 644 .. 644 - +'190 + 790 +9 .. l + 943 
. _ ....... - --

+z.au +2.460 ·• 790U> +2,270 

--
Total -7,107 -a.921 -10, 361 ... , -ll,094 (2) 

Sourcea1 (48,50) 

E• export Cpoaltive aign) (1) including concontra t.e• 

I• 1...,ort (negative algn) (2) not iucluding le•d and tin 

&• balance(t•aurplu•a --deficit) Cl) not lDcluding t.ungaten 

V•lue In l06PTB C4) not including le•d, tin and tungaten 
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furnaces of Setubal. operated by Eurominas): 

- the relevance of the r.egative (import) contributions of the 

5 metals ( 3 in 1982) can be demonstrate<! by its proportion to the 

value of. overall Portuguese mining production in same years: 

in 1980 . 114 pct 

in 1981 101 pct 

in 1982 84 pct 

(5 metals) 

(5 metals) 

(3 metals) 

i.e. even with a significative increase of the production value 

tbrthe total Portuguese extractive industries, the imports of non

-ferrous metals may get very close to an equivalent amount. 

This situation, naturally also emphasized in other studies 

( 43, 86, 87), can be we 11 precised by this quotation from LOPES in 

one of those references (43): 

•Portugal ha!I been almost entirely depending from abroad in 

vbat caicems respective supply of non-ferrous metals. A so 

dangerous situation, unavoidable for the present context of the 

(Portuguese) mining industry, may result structurally changed if 

some potential developments with relevait dimension get to be 

realized for the exploitation of domestic mining reserves and the 

processing in them of recovP-=able resources•. 

o.3.The Portuguese non-ferrous mining s~ctor 

If metal imports almost equal in value the current overall 

mining output of Portugal, the establishment of today's positions 

f'.)r the non-ferrous metals mining sector relative to the 0~1erall 

mining sector may also be of interest. 

Corresponding figures for the year 1974 and the period 1979/ 

/1982 (7) are given herunder. 
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Table II: g,,.rall ...S l'f' -tab ltinim; HCtor 
llelev.nc data for Portv9al (1974-19121 

"lnlnq ovtpvt lthovsalld tonnes) 

extractl- lndv•uy 
non ferroua -tals• 

6 "1ninq ortpvt. (10 Pft) 

exttx:i,,. lndv9try 

non ferrous •cals• 

Ratio ·~oH ~ •alve/p-ou 
product valve•(pc:t) 

extr.eti- lndvauy 

non ferrous -c.is• 

llillpl~t extrac:ti<n lndunri•• 

vblt• colhrsi 
•l~s & workers 

• pee ln non fe~• -c•l• 

A-r.,,- monthly v~. P'!E/worlrer 
-tractl- indvauy 

non ferrous -w•• 
lconoalcal productivity. l03PTE/ 
/worker conscanc prices 1~79 

extractive indvstrY 
non ferrous -cals• 

• ~ 1979 

J0.513 

JO. 513 37. 498 

I 7 

2.004 
513 

l.333 

15.153 

21 

6.122 

1.687 

11.3 

92.4 

1.244 

15. 753 

17.9 

]'6.5 

512.9 

40.455 
8 

a.692 

1.976 

84.3 

91.2 

1.258 
16.174 

17.l 

13.215 

20.004 

320.9 

460.4 

40.552 
7 

l:...J07 

2.087 

13.8 

19.6 

1.323 
16.280 
17.8 

16.960 
24.243 

332.4 

368.3 

40.489 

7 

80.4 

85.0 

1.347 

15.528 
19.6 

21.450 
30.097 

311.4 

284.7 

Source:(7) 

A decomposition of production fiqu:es may be helpful to 

disc:iminate relative contributions (7); see Table , nex~ pac;e. 

These fiqures demonstrate a relatively discrete position of 
today's ext=active industry when related to the ove:all industrial 
figures of Portuqal: as a m.atter of fact the output of the total 
ext=active industries only accounts for 0.89 pct of the Gross 
National Product (at the cost of factors) in 1981. For same year 
1981, the out~ut of non-ferrous metal ores and pyrites mined in 
Portuqal accounts for abt 0.19 pct the Gross National Product. 

Hoveve:- these relatively'small contributions have to be 
considered with a certain care. As a matter of fact similar figures 
availabe for Spain, I' .a. Gemany and USA also point to relatively. 

a::1all =a~ie:s, in th• .:anc;e cf i·~c pc: !~: t.'la ~ir:st t·,,;o c:~u:itriesand 

-------
~ exc:ludinq comple7.. pyrites 



Ber ilium 

Copper 

Tin 

Manganese 

Molybdenium 
Tantalum and miobium 

Gold and Silver 

Titanium 

TUngst:en 

Production of Pyrites: 

Table III: ' 6 
Production of non ferrous metal ores, tonnes (lo PTE) 

Portugal, 1974 and 1976 to 1982 

1974 1979 1980 1981 

15(0.12) 12(0.15) 20(0. 32) 18(0. 33) 

2,460(19.9) 2,103(48.0) 3,007(24.7) 2,437(33.l) 

606(85.5) 346(173.2) 421(229.l) 506(299.3) 

21(0.11) - - -
o.4(0.02) o.4(0.20) - -
9(1.74) 3(5.78) 4(11.27) 9(14.60) 

2,266(51.6) 1,751(301.7) 1,134(294.l) 1,123(232.1) 

274(0.04) 390(0.06) 384(0.06) 400(0.06) 

2,483(354.0) 2,348(1,158.4) 2,670(1,416.1) 2,365(1,502.6) 

510, 573(162, 7) 349,172(277,6 302,171(355.5) 286,622(307.3) 

1982 

12(0.87) 

2,002(45.2) 

585(403.6) 

- I 
~ 
N - I 

6(10.93) 

l,058(274.9) 

585(0.09) 

2,300(1,498.2) 

262,142(404.6) 
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s·tighty above 1.5 pct for the U.S.A. (45). Second they only 
refer to extraction levels and therefoz.e do not represent the 
appare~ consumption ores as well as non-ferrous metals: as already 
mentioned the contribution of the metals is itself ir.. the range 

of the overall mineral industry. 

Third. the atatistical ground in which some of these figures 
are based asks for several remarks and justifies certain reserves 

as later.will be emphasized. 

And a fourth and very important factor if the importance of 
the processing industries based in these raw materials is 
considered in addition to r~spective mining activities. therefore 
a much larger significative amount of Portuguese industrial 
product is interested by corresponding overall operations (86,87). 
This l::rings to the essential problem of mineral raw material 
supplies being Portugal strongly dependentu;ion external sources 
of raw materials even vhen still prevailing the low •per-capita• 
consumptions that characterize Portuguese industrial economy 
today. Any expected developnent in industrial consumptions will. 
therefore. result in an increase of dependence if no in tern al 
productions or recycling are meanwhile increased. 

In a recent communication, vhen reporting to •raw-materials 
of close mineral origin•(see item p.4) it was concluded that 

respective consumer sectors corr.espond in 1981 to abt (not 
including oil refining) (69): 

13.3 pct of overall industrial establishments, 
16.7 pct of overall employment, 
22.8 pct of gross production value, 
16.4 pct of gross added value. 

Although these figgres refer to secto~s consuming all kincl.s 
of mineral raw materialsundcconsideration, it may be concluded 
that for the non-ferrous metals similar ~multiplicative• 
coefficients, may result, and therefoua underline respective 
inter~stfo~ Portuguese industrial economy. 
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Besides the developments that may sahe place in Portugal 
regarding the mining production of non-ferrous metal ores are 
perhaps the most representative for the outlook of mining industr.ies 
and may innediately increase the importance of respective sector. 

n.4.St~~istical problems 

When studying the problems of raw materials and raw material 
supplies several difficulties may be fo~nd in correction to present 
Portuguese statistical structure. 

Relevant statistical data may be collected from several sources 

namely: 

- the national statistical reports for Industry issued by the 
Instituto Nacional de Estatistica in Lisbon, in two volumes (1st 
volume: extractive industries, 2d volume: processing industries), 
as well the External Trade Statistics: 

- the official reports of the Direc~io Geral de Geologia e Minas, 
refering to mines and published in Boletim de Minas: 

- the sectorial studies of the Direc~io Geral da Industria: 

- Some unofficial data published by Banks (in monographic studies), 
industrial organizations, etc. 

The main dif~iculty of these statj ~tics, besides a certain delay, . 

is that they cb rot covt-r uniformly ;sll possible interesting flc::n.a, l:ringinJ 
relatively low help when establishing an overall metal balance for 
a case-metal (vg in evaluating secundary sources, establishing 
specific relationf, defininq recycling and. intexco~necting amounts). 
A certain progress could be made if, for instance, eome integJ:.:ited 
criteria used in well-known and experienced external sources, such 

as the USBM Mineral· Yearbook o~even in publications issued by 

certain metallurgical corporattons(vq.90) could provide the 

regular establishent of yearly balances specially for non-!erro~s 
or ferrous metals • 

·. 
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However, for some s,1bstances other th an non-ferrous metals, 

statistical problems may even show themselves harder to solve. 

This situation is not at all simplified by the imperfect 

dichotomy prevailing in the splitting of Portuguese industrial 
activies by the respective administrative authorities, although 

both generally placed under the same Ministery (but for severa 
times under differen-:; Vice-Ministers) thus: 

- dichotomy, because extractive industries (and some primary 

smelting placed nearby the mines) are supervised by a different 

•Direc~io Gera1• (General Directorate· )th~ Processing industries 

(including a great part of other primary smelters. 

- impe~fect, because two primary smelters of same kind may 

found themselves under different General Directorates if, for 
instance, one o! them belongs to a mining com;>any ar.d, being in 
direct connection with the mine, may be ca\.led •mining 
appartenances•, bei~g the other not in auc:h ~nditions. 

- however, external trade is under a different General 

Directorate, etc. 

To overcome as much as possible those difficulties and trying 
to get solutions for the problem of establishing balances and 
matrix relationships when working with available statistics, 

several recent texts (43. 86, 87, 88, 89) proposed identification 
concepts broader than those currently used in mine statistics and 
hence ·~aking an access towards the more sophisticated concepts of 
classification and evaluation of dependence and criticaly in raw 
materials supplies. Examples of these concepts are the •product 
with mineral bu• called by LOPES (43), the •raw material with 
close mineral origin (except fuel)• mentioned by SILVA (86, 89), 
etc. Although the relevant progress made by some of these works 

and by studies carried out under the Portuguese Mining Plan 

(•Plano Mineiro Nacional•), the problem of effective raw material 
balances and regular revision i~ still tar trom beinq reasonably 
SOlV6d. 
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0.5. Prospectsj::;r the non-ferrous metal sectors 

Based in own criteria, LOPES, in 1981, established forecuts 

for _ mininq products, therefor including provisions for non

-ferrous metal consumptions ( 43) : these are hereunder coaipared -
with primary consumption figures from the Annuaire Minemenet 1982 

for the year 1982 (90) as well as from other sources cs.:oted in this 

work 

Copper 

Lead 
Zinc 
Tin 
Aluminium 

TableIV: !IF consumption figures for Portugal_ 
(tonnes) 

year: 1982 
P'C'imary 

consumption yearly 
.APnuai.re Other ;:~>; year inc-eases 

Minenet(90) .3ources 2COO tonnes pct 

14,200 abt 35,000< 1 > 40,000 4.0 

18,000 abt 18,000 25,000 2,5 

16,0CO abt 17,000 35,0CO 4.5 

400 abt 900(2) 1,100 0.6 
25,500 abt 30,000 100,000 5.o 

so~=ces: see above 
Specifically for copper, forecasts also established and quoted 

in item 2.2.l of this study, point out three possible forecast 
scenarios: 

Table v: Forecast figures for copper (Portugal) 

1986/1990 

1991/;,.'QOO 

forecast, tonnes/year (final level) 

optimistic 

34,000 

69,000 

intermediate 

32,000 

50,000 

pessimistic 

28,000 

43,000 

Cl) first processinq and semis.for vrouqh copper• 16,000 tonnes 

(2) tin is perhaps the major discrepance of both sources, tha~ 

surely exclude imported metal tin 
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COSTA (87) replacing term forecasts by an estimate of camand 
if Portuguese •per capita• consumption approacbecl those of the EEC 

countries.gave folloving results: 

Table VI: Estimate of •equivalent to EE=•consl;.mpti,,ns 
Portugal 

domestic external coefficient average 

production supply of consumption 

tonnes tonnes dependence equivalent ratio 

pct to BE-e 

per-capita 

(1981) (1981) (1981) tonnes/year 

(A) (B) (C) C/(A+B) 

Copper 2.900 25.ooo 90 100.000 2.15 

Aluminium 54.000 100 170.000 3.15 

Zinc 13.500 100(1) 60.000 4.44 

Tin 350 560 56 62.700 2.97 

Lead 29.200 100 so.ooo l.72 

Sourc:e:(87) 

All these figures suggest a reasonable potential increue of 

the non-ferrous metals demand in Portugal. requiring a careful 
examination of availability and use of materials - u well as for 
Portuguese primary developments. Factors as the recent adhesion 
of Portugal to the EEC also may bring consequences to this 

evolution. 

Listing potential primary (mining) production, REIS et al 
(45). in 1984. have adressed up a table of production profiles 

gi.vtn hereunder vith some slight modifications: 

(1) eircunstanc:e changed next year with th~ cnsat cf Quimigal 

production 
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Table VII: 

Potential NF primary (mining) ~roductions in Portugal 

Present potential fu~ure potential 

tonnes 

Copoer 
Quiaaigal 1.500 

Aljustrel 
Neves-COrvo 

1,500 

Zinc -
Quimigal 10.000 
Aljustrel 

Neves-Corvo 

10.000 

Lead -
Al"justrel 

Neves-corvo 

Tin 

P anasqueir a et al. 250 
Neves-Corvo 
Argimela ( 45) ( e) 

246 

(1983 
values) 

JOO(b) 

300 

i. soo<bl 

1,500 

300 

300 

tonnes 

s.ooo 
1s.ooo-100.ooo<d> 

80,500-91,SOO 

14,000 

so.ooo 

64.000 

3,500 

10.000 

13,500 

to consider (a) 

2,000-3,000 

2,000-3,000 

+Neves-Corvo 

(a) Quantity difficult to forecast due to its nature 

value 
l06PTE 

(1983 
values) 

1,000 

15,000-20,000 

16,000-11,000 
i 

2,000 

1.000 

9,000 

200 

600 

8C. 

. 

to consider (a i 

2,400-3,bOO 

2,400-3,600 

+Neves-Corvo 

(b) ~sum'!'<! o!working in future periods vi th generaled potential 
(c) ;nelu~ed in the t• t of REIS et al (45) but not in the origiDal 

table. in which remains here included 

(d) Increase according to more recent figures 
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I.e. for the majority of metals under study (except for 

a'llmS1b.n and nickel. in which Portugal bas no .atsour.'C'lt a very 
sensible increase is to fixeseen. multiplying by factor of 14-15 
~t outputs. Fo.re seen requirements in these product. co~ld 

also result duply. 

In the light of these possible improvements,a revision of 

ta~les already present shows a rather different situation: 

T~ble VIII: Potcnti~l NF primary (mining) productions und 
pr~3pccti~cs in Portugal 

coeficied2 consumption production coeficiente coef. c:£ 

of forecast potential of net 

dependence theoretical exportirg 
dependence capacity 

Copper 
Aluminium 

Zinc: 
Tin 

Lead 

Source 

(1981) 

pct 

90 

100 
lOO(a) 

56 

100 

COSTA(87) 

A 8 

50,000 81,500-100,000 

100,000 

35,000 64,000 

1.100 2,000-3.ooo 

25.000 13,500 

LOPES ( 43) prior table. 
increased 
for copper 
( 53) 

( A-8) /A (B-Al /B 
pct pct 

0 39-50 

100 0 

0 45 

0 45-63 

46 0 

As a conclusion to this table: developments under consideration 

by the mining industry in Portugal albeit only represented by 

three major projects: 

- Neves-Corvo (Cu, Zn, Pb, Sn, Ag) 

- Al"'uatrel (Cu, zn, Pb, Ag) 

- Argimela (Sn), 

(a) to decrease in follow.ing year ~ the onset of QUimigal operation 
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mav represent a very sharp changemen t of pre9El'lt Portuguese dependence 
in non-ferrous metals. Not only Portuguese dependence coefficients 
may shov a quite different pattern (only r•ainin9 unchanged the 
100 pct dependence on aluminium), but also Portugal may be a net 

exporter of copper. zinc and tin (besides present export position 

in tungsten and uranium). rav materials in vhicb. for instance. EEC 

countries are net importers. 

The developnent of Neves-Corvo and Aljustre1 projects also vil.l 
provide to Portugal an extra availability of sulphur sources (as 
pyrite and other sulphides): 
~ tl:e presentinterest on s~lphur/sulphuric acid and the 

geographical location of Portugal in relation vith potential 
c:onsu~ centers. this fact is also to emphasize. 

0.6.Brief notice about locations in Portugal 

To avoid a f:equent reproduction of maps. a single geographiceal. 
map vith the placement of •concelbos• is given in next page. 

•eoncelho• is in the Portuguese administrative system the ialllediate 
territorial division under the cli3trict and may be accepted as 

reasonably suited for location purpose. 

Therefore after first detailed mention in the text of each ·· 
location respective •concelho• vill also be entered as well aa 

corresponding district. for the sake of an easi9r retrieval. In the 
map of next page the head and denomination of each district are 
denoted by an external circle and bigger capital letters. 

Assuming the country divided in three parts of approximatively 
equal 1enght. following distribution of districts is met: 

North Portugal: Viana do Castelo. Bragan~a, Braga. Vila Real, 
Porto, Aveiro, Viseu, Guarda. 

Central Portugal:Coimbra, Leiria, Castelo Branco, Santarem, 
Portalegre, Lisboa. 

South Portugal: Setubal, iwcra, Beja, Paro. 

(this distribution ha& no admi~istrative meenin9). 
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l.EXPLOITED MINES 

No mines of c::cnnon aluminium ores are registered in Portugal 

and not even significative occurrences or prospects may be 

reported for tbes..~. 

However ?ortugal is rich in alumino-siliceous minerals. such 

as kaolin, c}~ays.amd nephelines. whose utilisation for the obtent;icn 
of baaic alumini~m chemicals (and even metallic aluminim) bas been 
studied. Particular focusing was made upon the nepbelinic sienites 
from Moncbique area (in Moncbique South Portugal). with features 

that suggested nepheline processing for alumina, soda ash and 

Portland cement (2). 

The energy-intensive characteristic of required processes, the 

cumbersome amounts of by-products generated by some of them and 

the value granted by alternative and simpler uses of raw materials 

(from ceramic industry to decorative rock.s) left these studies 

without any practical realization. 

1.2. Copper 

l.2.1. Copper ores and complex sulphides 

The discussion of Portuguese copper resources •equires the 

direct connection of most of them to the c::>m;>lex sulphides of the 
Iberian Pyrite Belt. As a matter of fact the traditional copper 
production both in Portugal and Spain during or befor~ the 19th 

century was based in great mining centers svch as R~o Tinto and 
Tharsis. in Spain, and S.Domingos and Aljustrel, in Portugal, 

amongs~cthers, all of them located within that metalls gene~ic 

province (3,4,5,6). 

This situation is still valid today for Portugal. since only 

small amounts of copper concentrates are obtained in centers out 
ot the Pyrite Belt, as by-products of tin and tungsten mining, 
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such as Panasqueira and Dorralha (see 1.2.2 ). 

Besides. some of the references currently made for •copper 

mir.es• in South~rn Pnrtugal are connected to copper-enriched near 

surface sulphidic or ~ocydized occurences n-.ou- or into the J-Yrite 

Deit, such as~Jeris. ~i~cJ va~a~. Cqrrn da.~ Ferr~cias and. ~.ore 
recently, to the rich but de~pnew sulphide finding of Neves-Corvo 

that also includes significative amounts of complex pyrites. 

Howev~r. and for the sake of a systematical approach, 

descriptions to be made under this item will include c:c:mplex 
pyrite mines even when the use of its products taa as pcimar.yc:mrcnt 

adress the industry of sulphuric acid. 

Thus following descriptive sequence will be d:>served: 

i - copper concentrates production in Portugal 0•1tside the 

Pyrite Belt (item 1.2.2.) 

ii mining activities in the Portuguese part of the Iberian 

Pyrite Belt: 

a. smaller copper mines (item l.2.3.) 

b. complex pyrite mining (item l.2.4.) 
c. the Neves-Corvo mining project Cite~ 1.2.5) 

1.2.2. Coper concentrates production in Portugal outside the 

•pyr~te Belt•. 

As already menti-=ned this small production is restricted to 

copper-containing by-products of tin and tungsten mining and 

confinr.d to the mining centres of Borralha (in Montalegre and 

Vieira do Minho,rf!ftpe:•~'"*lydistricts of Vila Real and Braga) 

and Panasqueira (in Covilhi, Fundio, in Castelo Branco district 

and Pampilhosa da Serra, in Coimbra district, see 1.6). 

Following data describe respective activity for the 10-years 

period from 1975 to 1984: 
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I. Production figures (combined output of both mines): 

Table IX: 
Production of copper concentrates in Borralha and Panasqueira mines 

Year 

1975 
1976 

1977 
1978 

1979 

1980 

1981 

1982 

1983 
1984 

total 
c:onc:entrates 

pr:M!ucecl 
tonnes• 

1397 

1761 
1432 

1370 

2103 

3007 

2437 

2002 
1735 
1654 

Source: (7) 

total 
copper -

contained 

tonnes copper 

283.0 

386.6 

330.0 

327.0 

508.2 

743.0 

555.2 
451.1 
375.1 

370.9 

total 

value 
fc:urrent) 

8.00 

13.05 
7.75 

10.12 

48.04 

24.66 
33.10 
45.22 

39.0l 
34.20 

The major part of this production ( abt 90 pct in copper contai-"".ed 
and 96 pc:t in value) corre~nd.s to the Panasqueira mine. 

II. Typical ~ ~ysis of ebtair.'!!C co:>nc~nt::-3teE 

Panasqueira mines produce copper concentrates with abt 22 to 
25% cu: hovevu- in Borralha, the copper content in concentrat• is 

only in the range of 15% CU. 

Some typical analysis (only mentioned u i.'ldicative examples) 
(13): 

• l tonne • l metric ton 
s l PTE • 1 Port~;uese E•cudo 
s l c • i•conto• i.e. accounting unit eciuivalent to l,OOOPTE 



Cu 

Dorr al ha 1:\-15% 

Panasqueira 24-25,. 

(a) not available 

Tahle Xi 
Typical analysis of copper concentrates from 

Borralha and Panasqueira mines 

Fe s As Zn Au 

291. 35% 0.3% l. 2% o.15 

301. 14% l.5-3.0% 1. 9'X. (a) 

Ag Sb 

250-300 0.01% 

500-700 0.01,. 

Bi 

o.581. 

.06% 

N 
~ 
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II.I. Envolved corporations 

Borralha - Minas da Borralha. SARI. 
(Mines de Bo~ralha. S.A.) 

Borralha 
P-4700 Correio de Braga 

main activity: mining of lilOlframite and $Cheelite 

Mines de Borralha SARL was recently :\r.'&ed by the following 

cocporations: 

• OPEMEDIN - Opera.;oes de Medi~Ses Internacionais, Ld 80.Spct 

• SPE - Sociedade Portuguesa de Empreendimentos. SARL 19.S;x:t 

Prior to its purchase by OPEMEDIN the ownership of the 

correspondent quota of Sorralha was related to the foreign 
shareholder of Panasqueira (see under 1.5. Tin): presently the 
situation of that quota in Borralha is not very clea-, since its 

transaction was recently refered in Portuguese press. 

Panasqueira - Beralt Tin and Wolfram (Portugal) SARL 
Barroca Grande 
Aldeia de S.Francisco de Assis 
P-6225 Minas da Panasqueira 

main activity: mining of wolframite and 

cassiterite 
(for ownership see under :.~ .• Tin) 

IV. Product destination 

Borralha and Panasqueira concentrates are essentially consuned 
by the Quimigal ~~ per 8111e:ter in Barreiro (Barreiro district of 

Se tubal): some min~ export may al~o have had place. 
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v. Personnel 

Being essentially mines for tungsten (Borralha) and tungsten + 
+ tin (Panascr~eira) the indication of ;>ersonnel directly attached 
to copper production is not contained in available statistics. 

VI. Technological features: 

In Borralha, the main mineralization in composed by wolframite 
(abt 25~) scheelite (abt 7~) and pyrite and other sulphides (abt 
60%), these including c:halcopyrite and molybdenite. This 
hydrothermal o~ebcdy is exploited to feed an ore dressing plant 
with So tonnes hourly capacity of run-of-mine (with average 
productions of 3 to 4 1tq of 70% wo3 concentrate and 0.6 to o.7 kg 
15~ cu concentrate per tonne of run-Cf-min't ~ed). After a three 

stage comminution, the ore is separated first in jigs, then, after 
classification, in tables. The overflows of the mechanical 
classification systems are joined in a thickener and then floated 
in c?lls for th? removal and recovery of copper contained sulphides 
(8). 

In Panasqueira, after preliminary grinding and concentration 
operations (bea·TY media and hydrogravity classification), the 
concentrates that include tungsten ~3 wolframite and tin as 
cassite~ite, as well as sulphides in a complex mineralization, are 
further treated by grinding followed by the separation of sulphides 
in tables. These sulphides, including copper, are then upgra.1ed in 
flo. ~ation cells, were they are joined with the •floated• material 
from the treatment of •fines" in other groupsof oells. Technical 
developments introduced in Panasqueira in the first hr:!! of the 
7o's provided an increase of quantity (and metal content) in 
produced copper concentrates (9). Panasqueira mining center, with 
all its individual concession,, is today one of the most 
representat.i'te tungsten mines of the ~rld and surely having an 

upmost importance in Europe. It h29 to be rec:lled here that 
Portugal covers 3 pct of the world production of tungsten (and 
32.2 pc~ o! the production of Western Europe) in the period 1979-
-1982. In 1982, Portuqal exported abt 1000 tonnes of equivalent w 
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in tungsten concentrates, vith an export value of abt 12 million 

USD (10). This was, in 1982, slighly ~ve 50% of the overall 

value of non-ferrous metals mining production in Portugal, 

evaluated in for or fos mine-si~e ~a..-:?-~. 

More recently, tungsten crisis seriously affected the economy 
of its mining in Portugal - vith the addition1l blov of tin 
crisis adding its own consequences to a)reat number of loc~ w-~n 
mines. If Panasqueira,vith its dimeniions, follows operations 
the exploi~ation in Borralha has been provision.illy shut the 
beginning of current year (1986) Borralha, in the period 1980-
-1983, vas employing 550 ~600 people (with 20 to 25 •wite -
-c:llars•), vhat represented a sensible fixation of populations 
in a relatively dispossessed region, in terms of alternative 

employment. 

1.2.3. Mining activities near the Portuguese pare of the 

Iberian Pyrite Belt: smaller copper mines 

Near or in connection to the Iberian Pyrite Belt, several 
smaller copper enriched occurrences have been mined since long 

non-deep sulphide deposits or oxydized material vith generally 
small k~own reserves. copper from sulphide ores i5 ob~ained as 
copper concentrates.after suitable mineralurgical treatment: 
from oxydized ores, copper is generally leached by an acid 
(sulphuric acid) and then precipited as copper cement by 
reduction with iron scrap. 

The first situation described above could be quoted for 
Aparis mine (in Barrancos, districtc.i ~..:;.,l;, in which mining is 
auspen~ since 1975: the second is represented by the current 
operation of Miguel-Vacaa mine, (in Vila Vi~osa, district of 
tvora) started in 1982. Other concessions in the arM, such as 
Cerxo das Ferr arias (in Almodovc , district Beja), had no record«! 
production for the 10-Years period 1975-1984. 

Available statistics (7) combine the copper cement output of 
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~iguel-Vacas with the cement produced in Aljustrel (see under 

1.2.4.) from the treatment of mine waters containg copper. These 
•mine waters• pumped to tbe surface, are circulated through the 

great thick-uyed extent of sla;s, c:oming from metall.rgi.cal 

aC~ivities ..p to Roman times, and c:ollec:.ed in acid proof brick 
cementation tanks with iron and steel scrap: precipita~d copper 
cement is removed by •cleaning operations• carried on man:.:ally 
from time to time. Actually this cement may be reported as the 
specific copper rav material being obtained at Aljustrel, since 
the main product of those mines (complex PYrite) is sent to the 
Portuguese sulphuric acid industry as a •source of sulphur• and 
only part of its contained copper will be recovered in the 
•pyrite cindentreatment operations• in Quimigal, Barreiro 
!district of Setubal). 

Therefore, following statistical data combine (s:nce 1982) 

the cement productions of Miguel Vacas and Aljustrel: up to 

1982, only the cement production of Aljustrel in recorded: 

I. Production figures: 

The production of cement copper in Aljustrel wa.s reaso::.ably 
stable for the qreater part of considered period. However the 
three last years (1982, 1983, 1984) include increa.sing amounts of 
cement produced in Miguel Vacas (in 1983 abt 50 pct of the total 
in 1984 abt 80-90 pct), with a certain decrease in Aljustrel 
output.; vp to 1982 orly the cement production of AljDstrel is 
recoided ( see Table XI) • 

II. Typical analysis of obtaided concentrates: 

Aparis concentrates wee s::Jre...tlae richer then the chalccpyrite 
-classical type, above 25~ copper content and with a relatively 
low amount of nuisible inpurities. 

Copper cements from Aljuatrel and Miguel Vacas are typical 
oxydized product.a with abt, respectively, 60 to 70 pct copper and 

54 to 60 pct copper. 
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Table XI: Production of copper concentrates in Aparis aine and of 

copper cements in Aljustrel and Miguel Vacas 

(period 1975-1984) 

concentrates (Apari:s) prod. 
Cement prod. 

(Alj•~tr~l+M.Vac:aa) 

year· tonnes contained toL.il contained total 
copper value copper value 
tonnes tonnes current 

io3c lo3c 
1975 667 192.8 4.45 20.2 (b) 

1976 19.5 (b) 

1977 37.l (b) 

1978 53.4 (b) 

1979 46.3 2.54 
1980 49.l 2.69 
1981 37.8 2.7 (a) 
1982 72.9 5,9 (a) 
1983 42.2 4.l (a) 
1984 154.2 26.1 (a} 

Ca) for average contents 

(b) not available 
(source 7,12) 

Tbc pt'cdu~ticn af cement c:-cpp.:i- in Aljustrel was 

reasonably stable for the greater part of 
considered period. However the three last year 
(1982, 1983, 1984) include increasing amounts of 
cement produced in Miguel Vacas (in 1983 abt 
SO pct of th total in 1984 abt 80-90 pct), with 
a certain decrease in Aljustrel output. 
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Table XII: Typical analysis of copper concentrates from Aparis .na cements from Aljustrel and Migu•l-vacas (13): 
(i.lldicativ~ ~~~lt~) 

Fe s Zn 

Aparis 32S 23% 26~ o.6SS o.~ 

Aljustrel cement 65~ (a) JS 0.9)S 

Miguel Vacas cement 55~ (a) (a) (a) 
(a)=not available 

III. Envolved corporations 

(a) 

(a) 

Cl Sb 

- (a) (a) 

0.35~ 0.01~ 

(a) (a) 

in Apa%is - Mineralia - Sociedade de Empreendimentos Mineiros, 

Lda. 

(step of work in 1975: concession abandoned in 

1977 by depletion) 

in Aljustrel - Pirites Alentejanas, SARL 

Aljustrel 
(see under 1.2.4.) 

in Miguel Vacas - Minargol, Complexo mineiro de Argozelo, SARL 
Av. 5 de OUtubro, 89 

P-1000 LISBOA 

IV. Product destinations 

Apari.s concentrates were smelted in Quimigal (Barreiro), pra11ises: 
Aljustrel and Miguel Vacas cement.s have also been smc:lted there 

or exported. 

v. Personnel 

Aljustrel will be dealt in item 1.2.4.: for Miguel Vacas, 

available data indicate abt 40 employe.r.s 1984 (5 white-c~11~rs). 
No reliable data remain available for Ap.aris operations, closed 

in 1975. 

VI. General technological features as previousl:i described 
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1.2.4. Conmlex pvrite •ininq 

The approach to this subject will be carried according to 

folloving plan: 

1.2.4.l. Characterization of complex pyrites 
1.2.4.2. Bister~ bac~ground 
l.2.4.3. current pyrites mining operations 
l.2.4.4. The C.P.P. Project 
l.2.4.S. The developnent of a flotation process for Aljustrel 

The frequent reference to pyrite mining centei:s (present or 

histori.-31) vithin the •Iberian Pyrite Belt• suggests th~ 

presentation of its global development in the ma~ of next page 
(14). 

1.2.4.l. Characterization of complex pvrites 

The Iberian Pyrite Belt contains considerable reserves of 
mass!.ve polymetallic sulphides concentrated in 1..orebodies vith 
generally big dimensions. Pyrite is the mineral largely dominant 
in these formations, that also show var~able amounts of copper, 
zinc, l9ad, gold and silver mineral, as well as many other oligo
-constituents. 

The most re~resentative known orebodies in Portugal are, from 
a.lSt to west, S.Dorningos, now considered as an exhausted mining 
center, Neves-Corvo(Neves Corvo, Gra~a. Zambujal, A. do Pires), 
.Aljustrel area cs.Joie, Algares - this also exhaus~ed. Moinho, 

Fei~ais, Gaviio and Esta~io), Lousal and.already near Grindola, 

Serra da coveira. 

Although the composition (both chemical and mineralogical) of 
the sulphides may w 311 differ from orebody to ·ore body, and even 
inside the same orebody, the main mineral constituents o! these 
complex sulphides are 

pyrite, already mentioned as prev~l•nt, 
sphalerite, 



.... . . 
: cl .. ko . ~·-' .. . ... 
, lOU!Al ', 
.. ')C' ....... 

' ' ' 
.... 

rlgure 21 IBERIAN PYRITE BELT N 

t Location ot main pyr i tu o&'"bodies 

. 
\ LEGEND 

... 

BEJA 

• 

. ···i· \,, ... J 'X Mines in expt'oi t•tion 

/

1 ~ Abandoned mines or mines 
I''• ...... ..... inddevelopnent 

'• 11•'' :-"";.~>. l<n'ow limi. ts of the l'yri te M.AJS1REl • Al9a111 .. . .. \ 

' ' ' ' \ 
\ . 

'Monhllho 
• ' .x,, 

Mo~ ·,, (Bigger mines in capital) 
Ft1lo11 ', 

~ s Jo••'• / Belt 

hlo~Oo ', .J,DMl!RO • • • C"1fi11Cion 
Go• !Ao ', , , ix,. ~ ~ , 

' San r.imo Cuna •• ta .-..a .. 
' ... ,,, ~. -~·· • ••• - •• • · • •• - • •• LA l"4ZA 1110 1uno" "· .. 

' • • • NEVES· Con• ... -~ .. . --.. -... 

a ...... MIHGOS ,X, "<' ~ .. • 
~ j .,.,11111 Ca~~ 

tl11111 ia 
~ 

·-. --
1HARSl5 
~ 

-..... 

5011l!L ~ ' \ 
~ \ 

\ 
\ 

' --. ------.. ...~ .,. • • .,. • - • • .. - - ... liJN... " 
.. ' .. , .. --

HUELVA 

• 
• 

HY Ill A 

0 10 JO JOICm 
m=---~~ 

Sources (14) 

w 
~ 

I 



cbalcopyrite. 

gale.Dite 

- 33 -

secondary constituents include: 

arsenopyrite 
copper sulpho-salts (as tetraedrite, bournoni.te and te:iantite 

and other mi~r constituents) 

pyrrotine. 
cobaltite. 
silica, 

and. as minor constituents. 
!tanite 

c~siterite. 

greenochite, 

magnetite and hema~~~3 

etc. 

Certain sympat.~ies and antipathies between minerals may be 
established. Silver is;..., interesting value-increasing component 

whose concentration is possible: on the contrary, gold shows it 
sel~ in discr-te amounts and disseminated in all mineralisation, 
reason why it was not possible to obtain its recovery with 111emingtbl 
y.=:.!.s u:;> to now. The presence of tin (both as stanite and µ 

cassiterite) is a c:onmon feature and for Neves-COrvo orebodiea 
significative amounts propose the difficult challenge of tin 

recovery. 

A~ficult feature of these polymetallic sulphides is it 

fineness; showing =ommonly grain dim:ensiomin the range of 20 
micraor less. This implies for minerallurqical purposes, the need 

of a very fine grinding. 

Following table characterizm the chend:al composition of some 
complex pyrites from Al justrel ore. bodies ( 15) , th .l ~ well exemplify 

this type of o:e. Following characteristics may be emphasized: 
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• the predominant pyrite constitution. related to the Fe and .$ 

contents: 

• copper contents in the range of l.O to l.S pct (love. 
contents f~r the so called •1ean pyrite·~: 

• zinc contents well above the copper level. and in the range 

of 3 to 4 pct: 

• lead content in the range of l pct: 

the CQIDbined NF metals content (CU+Zn+Pb) in the range of 4 

to 6 pct bcme- Aothars consider tl_.~ the designation •ccnaplex 
pyrites• should be reserved for ores vith basic HF owrall contents 
above 3.0 pct, like these, keeping for lover contents the 
designa~ions of •1ean pyrite• or •crude de pyrite•): 

• significative presence of silver as a possible contribution 
to recovery processes but also meaningfull contents in •negative 
constituents• such as arsenic, mercury. antimony and bismut. 

As explosed later, some of these minor constituents 
determined serious process restrictions for the roasting of pyrites. 
when pyritic residues or cinders were ;urified for theirose as an 
alternative =aw-material for iron~aking· (besides the associated 

recovery of NF metals). 

However the most characteristic feature of complex pyrites, 
th stro~~ly marked the evolution of their industrial use. is 
certainlYits ratioafsulphur to N!' metals: as a mitter of faci:.for 
100 pct theoretical recovery, l tonne of complex pyrite vi th the 

average composition described (45.,ctS;S pct NF metals) would 
produce 1,38 tonnes of sulphuric acid and o~ly So ~gs of contained 
metals. With practical processing yelds.this relation 138:5 may 

even be IU~t~ialy increa.C. to abt 125: 3 or similar range. What 

means th.i~ for an economical integrated recovery of pyrite . 
constituents with full S transfering to sulphuric acid, one would 
have to face following dilem'12: 



Element 

s ' 
Fe ' CU .. ·\ . 
Zn •.' 

Pb ·' 
J\s ·' Sl02 \ 

co 9/t 
Ni 9/t 
Cd 9/t 
AU 9/t 
Ag 9/t 
Ilg 9/t . 

Sb g/t 

Di 9/t 
Sn 9/t 

Table ~TIT: Chemical 1c:.n~lysis for Complex Pyrites 

f~:.um A\ justret orebodies 

HO r :·m.o (l) 

47 
40 . 

1,15 

.' 3. 2 
1,2 

o,s 
3,0 

400 

60 

100 

010 

JS 
90 

700 

210 

300 

(l) •tntlttlcnl r1uur11 

( 2) I n I.I I c" l Ive r l 9 u res 

FEITJ\IS (l) GJ\VIl\O ( l) 

45 11,s 
JO 40 . 

o,6 1,5 
J,O J,o 
1,2 l,O 
0,6 .o. 5 

3 IS' ,3,7 

100 n.a 
JS n.a 

100 n.a 
0,6 o,o 

"0 JS 
110 100 

1050 2000 

110 n.a 
300 n.a 

n,n • not aval lable 

ESTf\<;~O ( 2 J 

45 
30 

O,J 

3~6 

l~l 

o.9 ~ 
2,0 

n.~ 

n.a 
n.a 
o.J 

J7 

n.n 
n.a 
n.a 
n.a 

Sourca:(l5) 
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- or the production of sulphuric acid in one center or area is 

enough developed to ;::c·r~de for a suitable minimum· dimension for 
NF metallurgical works ("acid drive•): 

- or,·=~~~~~3 mutandis•, th~ requirement of a mini~u~ dimension 
for NF metallurgical works would e~:c= impose a large offer cf 
sulphuric acid or suggest all alternative ways to •deal the metals• 
keepr.Jthe sulphur :..henever possible in a non sulphuric acid 
acceptable form (•metals drive•). 

The first alternative (•acid drive") includes the classical 

ex~les of the big cinders tr~at.T.~.:ltplants of St. Hellens, 
Duisburg. Bremen, Bilbao and aarreiro. in Europe. Wilmington, in 

the USA, as well as the Jap-mese purification anc! pelletizing 

plants ('Kawa-Seiko process). In those_cases. or the cinders 
treatment units were ow:-ed or connected to neart;_ big sulphuric 
acid producers or collected cinders from several pyrite =~a:ta=3 

within ~certain area. In some cases (vg.Ouisburg), the cinders 

treatment center made thea=quisition and import of c=uc!e pyrites. 
contr~~:~its distribution by the sulphuric acid producers (that 
payed for the sulphur removed during roastig) and got bac~ the 

r~~sted haemiatitic cinders and other solid residues (Cotrell 
d~sts,etc) contai~ing the ~n-ferrous and precious metals, to 
recover. 

The second alternative, was already present in the pra~tice of 
•burning pyrites" in the open air c!~=~~~ the XIX century, where 

the release of SOi provided .l "confortaole" but ecologically 
incompatible way t.o ge ': rid o-= the sulphur surplus.!:: =~=~ ~ ~..::r.~ 

times, as we may see later, this "metals drive" was aggr~vated by 
the increase of metallurgical minimal ~:~~ns~=~s and suggested 

solutions not only in the ore beneficiation stage (such as the 
removal from pyrite and concentration of the minerals containing 

NF metals) but also in other steps of pyrite processing (such as 
total or partial recovery of elemental sulphur, t~e 

hydrometallurqical treatment !.=.:.ving untouched the pyrite maerix, 

etc). Besides, the jumboing of metallurgical c-p~cities put the 

•acid drive• acid cinders combinations under veryd:ron; ;ressu:es, 
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from whic:.'l only scme particular cases emerged .;ind stil1 remain in 

operation. 

This requirement of biqger unit cir:iensi.:Jns. due to increased 
competitive behavic·:= of producers and ~a.:"!t~ts and to •energy 

sensivity•. also emphasized the •energy content• of pyrites (as 

well as other sulphide ores) as a potential and meaningfull credit 
to their processing (16). 

1.2.4.2. Historial background (2.3.4.S,6 and bibliographical 
references there quoted) 

Being exploited for copper and silver even before the Roman 
period, the histori=.:lactivity in the Portuguese and Spanish mines 
of~-'-= ~..rest Iberia up to our ti.":"es can be summarized.in a conmen 
structure with four cycles, each one overl~pinq in a certain ti,e 
extent the new comer or le~vinq a relative large gap in its 

sequence: 

I - primitive exploitation and metallurgical treatment of the 
oxydized (upper) zones of the -orebodies • for the recovery of 
copper and silver ( •primitiv·a c::;>per c:vc:1e•): 

II - selective recovery of copper with environmen~ally 
agressive sulphur removal by burning in open air or by natural 
oxydation/c:ementation processes (•XIx century c~pper cycle•): 

III - use of pyrites as source of sulphur for sulphur~c acid 
industry and add.i:g up ·sys.tams for ·the recovery of non-ferrous and 
precious metals (as well for the purification and use of cinders 
as iron-ore in blast furnaces and for the recovery as steam of 
available w0aste heat released during processes) (•sulphur/iron I 
I copper cycle• ) : 

IV - (more recently) development of processes that may 
overcome the original relation sulphur/recoverable non-ferrous 

metals contained in the complex ore, either by concentration of 
the. non-ferrous con taininq mi.ner als .(and diac:ard of pyrite to the 
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tailings disposal -for use just as required for sulphuric acid 

production), or by the production as elemental sulphur of part of 
the sulphur contained in the complex pyrite, or even by selective 

leaching of the useful mineral constituents, leaving the lean

-pyrite (FeS2) matrix untouched - or minimally touched (•selective 
non-ferrous metals recovery cycle•). 

Second cycle, as mentioned, is well separ~~.:C !==~ ~~e 

primitive uses of pyrite and corresponds to: 

- the use of new technologies for copper recovery from 
solutions (cementation processes): 

- the •recognition• and use of old mining centers, that ;assec. 
4-- ---~·- , .... _,_ .. ~- ... t"" bi" ·-·-·-- _m ,.- ..;. __ ._.,a __ ,, ~ .:u ... _.~ ..., SJ rr.-··-··~ 

places more th.:-.:: 2000 miners and deeply changing the social 
pattern of the a=ea: 

- l.arge employment demand, propos~l of integrated projects 

(some of them establishing already the transition to third phase 
and including the production of fertilizers), development of 

col'llllunications and definition of export centers (Mertola, Setubal 
and Barreiro, in Portugal: Hu el v·:::. in Spain) : 

increase of concession applications by foreign companies and 
gr:..ct~al trar~:!ition to foreign ~wllershi; that pratic:.11: remained 

untouched up to the 60's or even the 70's of this century. 

As a matter of !a:t, with the gradual closure of smaller 
uneconomical exploitations and the f ai1ure of the Transtagana 
project (a corporation that was operating in Al.justrel around 
le81 and th~t closed activities after the decrease of copper 
prices resulting from the first boom of Chilean copper), 

pratically the tr.:ae main Portuguese pyrite mines (S.Oominqos, 

Lousal and Aljustrel) were to stay frequently under non-Portuguese 
interest~ dS ~9= !~llowinq t3!>!3: 



Hine 

S.Oomingos 

(Hertola, dist· 

Deja) 

Aljustrftl 
(Aljust~~l. dist. 

Beja) 

l.ousa l 

(Grandola dist. 

of SetutJal) 

Recegnition 

date 

1854 

1849 

\A83 

Table XIV: Portuguese complex pyrite mines: 

recognition ddld, non Portuguese 

intere:tts and preae .. t situation 

Ne ·.n l1uC tuguese 

interests 

1855 to the Spanish (with French 

interest Company "I.a Sabine" that 

rented the mine to the British 

Company Masons and Berry 

&1 1u:.1u1tl Silu.ition 

uxhausted between 1960-1970: Mason 

and Berr~ abandoned lhe concession, 

but La Sabina remained with 

concession rights up to 1984, when 

they were revoked 

1849-1854 Spanish interests; 1054 

-1867 British interests 1698 

Belgian interest (Portuyuese 

interests between 1867 and 1098) 

in 1973 in creatftd a Portuguase w 
CJ) 

1885-1899 French interest; 

1934 - today D 1ian interests 

(from l 899 to 19 34, Por tlHJUe:to 

interests) 

Company after purchase ot Delgian 

interests; Belgian minority rights 

(abt 5%) stl ll remain in this mlnei 

minino riohts fully undar nulgian 

control 
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A quite similar table could be dressed for Spain, where 

French interests, present at first and repl~cing original Spanish 
interests, gave gradually place to British corporations (viz. Rio 
Tinto and Thar sis) and where a sensible increase of Spanish 
active participations could also be ·!rawn in much more recent 

times. 

If the'XIX century copper cycle• was neces~rily represented 
by the•integrated mine I metallurgy • concept, searching for 

greater overall added value and by a real affection to the 

mine site, the •sulphur I iron I copper cycle• brought a much 

greater •chemical drive• for potential ex;>ansion. Although keeping 

the copper recovery and iron-a:e production from pyrite cinders 
in selected centers of collection-.', where operative dimension 

would stay above l':~..;...~.-even, the industrial units of this third 
:ycle became much more sensitive to an easier acess to imported 
rl'.w materials (like phosphate roc'd and to the relevant consumer 
m ... rkets, placing thens;:-.-~~ according to different criteria and 
much often having no direct p .::=tnership relation f:w:om !QC'tc) became 
the mining companies. Pyrite became a conrnodity and pyrite miners 

s~lle~s or exporters of grain crushed pyrite, with no other major 
benef ici .:?tionm. Barreiro where CUF - Companhia UniiJ Fabril 
(Q."':e of the eomt:1anies · tha~after its nacionalization in ~975 

formed Quimigal) operated, and Setubal, where the Belgian group 

• Good examples of this policy were the Spani:::h copper smelting 
unit at Rio Tinto, as well as the copper •water-jacket• u~it and 
the sulphur producing Orkla plantof S.Oomingos, in Portugal. 

Integration in Aljustrel never p:ssed from the cement producing 

stage, in definitive terms - up to the newest ideas already in 
the 4th cycle. 

~Like St. Hellens in Great Britain, and Duisburg, in Germ my 

latter added with Barreiro, in Portugal, and Bilbao, in Spain. 
--. So important was the pyrite trade that in 1923 was established 
in London the P.P.A. - Pyrite Producers Association t.;ith 4 
Spanish, l Noi.wegian producers and M.:.son and B !rry, that had 
the exploitation riqhtfor s.oomingos)~ this Association turned, 
be!or the 30's, to the E.P.C., European Pyrite Corporation. 
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Sapec, owner of Lousal mines, has fertilizer plants. are good 

examples for that new concept. 

But the dependence of pyrite mines on exports would give a 

handicap to its survival when in the European markets. 
traditionally opened to that source of sulphur, pyrite became 

gr;dvally replaced by the use of elemental sulphur for an easier 
and c~eaper sulphuric acid production•. The decrease of pyrite 
demand in the earlies 70 • s marke.! the onset of several recovery 
measures to Al justrel, such as affording a public participation in its 

equity and the launching of projects to increase •ine production 
nar.i~ly. the CPP project tQ be refered later. These measures 
and conscien:e of pyrite natural limitations imposed by its 

own composition and structure, would also bring the ~ey of the 
fourth and mere recent cycle, ilready in our time. 

However the use of pyrite for the sulphuric acid production 

remains pratically the scl: output for the extracted ore in 
Portugal, reason why the item •cuprecus iron pyrites"is kep~ 
in Portuguese mining statisti:s under the more general caption 
•Minerals for Chemical and ?.ertilizer ::dustry" or, less 

correctly, "Non mecalic ores and industrial roe~ • 

1.2.4.3. current pyrite mining operations 

Reference will be made to following mining centemwith 
actual signification: 

A - s.Oomingos (Mertola, Beja district} 
B - Aljustrel (Aljustrel, Beja district) 
C - Lousal (Grindola, Setubal district) 

No detailed refe~ l will be made to the mining centre of 

Serra da caveira, near Grandola (district of Setubal), since 

s Situation th~t nowadays with c~::ent sul~hur prices gav• on 

its turl\ a serious handicap to European sulphuric acid producers, 
now looking again to pyrites with a certain interest ••• 
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long out of regular exploitation. This orebody bas been 

concessioned in 1936 to another company of the same Gr~up that 

detains the mining rights !~r Lousal and that. subsequently. 

joined both mines under the con t:ol of Lous..11 corporation (in 

1979). 

Also no reference will be made in this point to the Neves-Corvo 

orebodies • although they contain not only the higher grade copper 
ore that made this discovery internationally ~own but also 
complex pyrites and lean pyrites. A special reference to them will 
be considered under item 1.2.5. 

Next page sU11111ari~es. in graphical form. the production of 
complex pyrites in Portugal. between 1960 and 1981 (15). These 

data may be completed vitb the productions (and respecti•re values) 
re~orded for the period. 1982 to 1984 (7, 12): 

TABLE XV: Pyrite production in Portugal (years 1982, 1983. 1984) 

year 

Aljustrel, io3 tonnes 

LoUS.:il 

Total 

Overall value 

l03c=l06
PTE 

A•Je=age value 

PTE/tonna 

1982 

216.5 

45.6 

262.l 

404,6 

1544 .. 

1983 

245.8 

34.2 

280.0 

544, l 

1943. 

1984 

291,7 

42,7 

334.4 

847.4 

2534. 

From this figure, fcilowing conclusions may be dr~wn: 

- S.Domingos rnine, spent all the or:=-:..~ conditions of 

exploitation, vas shut down in 1986. This closure raised a major 

social problem in the area frcm which still remain evi~.ent 

distortions and tes~imon:ies like the "1hoa t villa;es" ar~und Corte 

d~ Pinto and Pomarao (Mertola, district Beja). After a glorious 

minin9 li!e, S. D::mingo• l:8c•• an e:ample ct several situations to avoid 
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- or to prevent by fores~eijg them vitb enough anticipation 

- and makes a theme that from time to time is quoted in the 

pages of Portuguese papers: 

- there is a strong evidence of an overall decline in pyrite 
production for the represented time period: a great contribution 
for that fact was the successive reduction of export in the years 
60's and 70's. 

- there is also an evident decline in Lous~l production: this 
decline is combined with low sulphur (35-42) and iron contents 
and most probably shows a certain state of depl~tion in ~h~ min~. 

- f'inally. the evolution of prices shovs a contin:=-;.; increase 
between 1982 and 1984, being the price of 1983 25.8 pct above the 

price of 1982, and the price of 1984 30,8 pct above 1983 (in 

current tar=ns ) • 

The examination of each center follovs: 

A.S.Domingos (6,17) 
I. Location: in S.Dominqos. •concelho• of Mertola, district 

of Beja. at abt 91cm from the Spanish borde=. The mine, that had 
alreac!-; Rom~, mining works ~earby. w.:-s recog~zed in 1854. 

II. Production figures: the level of pyrite extraction, that 
in the begining of this century was around 400.000 tonnes/year. 
was near the end of the SO's beqining of the 60's in the range 

of 150.00C - 200 .oco tonnes/year. 

Following data describe dramatically (in terms of ore 
production and of employment) the l~st period of S.Domingos mine 
(7): 

Year Pr~duc:tion Employment 
10 tonnes 

1960 123.9 1359 
1961 124.9 1315 
1962 115.4 1256 
1963 109.3 1016 
1964 98.9 876 
1965 64.5 517 
1966 0.56 140 
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.%able XVI: The declive of S.Donaingos pyrite aine 

Year Production Employment 

lo3 tonnes 

1960 123.9 1359 

1961 124.9 1315 

1962 115.4 1256 

1963 109.3 1016 

1964 98.9 876 

1965 64.5 517 

1966 o.56 140 

III. Characteristics of the produced pyrite: 

M~sivec:..""1>lex fine-grained pyrite with chemical compositions 
with~~ the range of figures alrea:¥preeented for typical pyrites 
of the Aljustr~: . ore!:::Cies. 

IV. Characteristics of the 

A singl~ bulky mass of pyrite that near surface was exploited 

for a l•nght of 560m and for a width abt 60 to 80m, with strike 
paralel vith the slates and a vertical attitude (3). That lenght 
of the ~ss reduced progressively with depth.having 380m at 

level-200m and then giving place to two separate portions vhose 

l=wer limits vex.: estimated for lev.=.ls-360m and 400m. 

v. Explc~tation methods 

EISSLER, in 1902(3), reported impressive open c.;.st works 
developing these down to level - 75m, with a system of galleries 
already worked out down to level - 222m: descriptions of 19~3 
refer depths of abt - 3COm and thickmsses in the indicated range, 
•always above 20m•. The open-c;st work:: . required the removal of 
a sterile l~yer with a thickness between 30 and So meters. 

Upper:g•1gl3 of sulphide mineralization lead very promising 
copper contents, up to the range of 4~ cu.I~ depth, however. these 

copper values decreased some,.=h :.t, !own to the current range of 
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l.O - l.5 ,;.c: ~ <:aract~;:es t!'2 :nassi·rC! ccmp!~x py::-itie ore f::-cm 

other orebodies in the Pyrib!Belt (with a remar!table exception 

opened for Neves-Corvo). In the begining of this century. the 

conten~ of level - 112 were near 1.5 pct copper and S.Domingos 
was producing in the range of 3000 yearly tonnes of copper. 

Mining methods incl·:ded initially open c~st. as already 

mentioned. and for unde:::gro\.-nd work.i room-and-pillar at first. 
to be followed in a later stage by cut-and-fill,.this enabling a 
more complete extraction of the orebody. 

VI. Associated processes fo::- the extractive metallurgy of 
copper: 

Ro·::.st-heap pyrite burning in open atnosphere was the first 
process used in the XIX century Portuguese pyrite mines 
::.:_ -=--.: .;, Aljustrel in the 3~e extent it was being used in the 

oth~r sid!of the Spanish borde.:. Description of these practices 

isvell provided in several sources (3,4.6 amcng others). The 
agressive discharge of so2 and the strong dem-~nd of firewood 

soon required different practices. 

Natural cementation •heap leaching• were extensively used 

processe~ and several •milli~~ of tons of wash-depleted pyrite 
with contents of 45 to 50 pct sulphur and 0.20 to 0.25 pct copper 
have built up in available land• (6). 

In 1934, Maso:'l. and ~rry installed in S.Oomingos an or~-:~ ::a 

-type unit for the production of abt 16,000 tonnes per year of 
elemental sulphur. The Orkl~ process was developed in Norway, abt 
1928, envisa;ing the removal and recovery of elemental sulphur 
from pyrite in a reductant atmosphere with addition to the 

pyrite of coke (reductant) and silica (for slag f:>::-:na~i=::),.:l:'l= 

co-qenerating a low-copper matte that, in S.Domingos,vastreated 
for furtber concentration in a •water-jJ=ket• unit followed by 

converting. 
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Gases from the Orkla furnace were passed over dessublimating 

condensing ch ... bers, where elemented sulphur was recovered (with a 
relatively low content of impirities, such as cinders and minor 
amounts of arsenic and selenium) and. in S.Domingos, simply 

discharged to the atmosphere~ 

Copper cement produced at the mine was fed to the water-jacked 
and/or onverter, this increasing the prodution of blister, or even 

sold as so. 

VII. Pyrite expedition 

The pyrite exploited in S.Domingos had following destinations: 

- local treatment (Crkla furnace for el~tal sulphur and 

copper low matte production) or leaching in place (heap leaching 
for the recovery of copper. as already described: 

- export for consumea abroad via a norrow-gau;e mining 
railway connecting the mine to the inner harbour of Pomaria 
(district Beja) in the Guadiana river: 

- expedition for national consumeJS (namely CUP, in Barreiro) 
also via Pomaria. 

Coarse and lump pyrite was dispatched from the mine via a 
narrow-gauge private railway (of abt 20km) to the harbour of 
Pomario, SSkm up the Guadiana river: however only :relatively 

small ships could pass the mouth of the Guadiana, bringing a certain 
restriction to pyrites trade from S.Domingos. 

ii In Orkla, Norway, they were further trated in a c lava process 
unit and in Rio Tinto, Spai~ already in the 60's, they were fed to 

two sulphuric acid units, engineered by Chemiebau·-Zieren of Cologne, 
Feder al Republic of Germany, that due to the complex gas mixture 
(envolving so2, SH2, cos, s2c, etc) had several starting-up and 

performance proble~s. 
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CUF (now Quimigal) works at aarreiro have currently been fed 

up to mine closure by pyrites from S.Domingos and bad special -
sized ships for maki.nq the •pyrite-shuttle• Pomaria -

- Barreiro. 

S.Domingos never was connected to the national railway grid. 

VIII. Envolved corporations 

La Sabina - corporation established in Madrid but vith French 
int.!rests (at first) that detained since pratically t.he:i:recognitlc>n 

up to their r.evoke by Portuguese authorities in 1984 the mininq 
rights for S.Domingos: 

Ma.son and B~rry. Ltd - corporation under British Law that. 
also pratically since the La Sabin• concession (in 1855-1856) up 
to mine closure (in 1968 ), has rented S .Domingos mine f:'crn La Sabina.. 
With recognition of mine depletion. Mason and B ~ry tried to 

develcp several reqional actions includi11g the mine itself (vg. 
underqround leachinqof copper) or nearby (vg. yatch shipyards 
near Guadiana mouth),but without pratical survival. 

When the mining rights of La Sabina were revoked (1984), this 
ccmpany was clai~ed in several Portuguese papers to represent 
West German interests. 

IX. Personnel 

As pratically all important mines of the Pyrite Belt, s~ 

Domingos called to the Mertola region and specifically to a low

-resources location near the borde=· a great number of outside 
workers. Two small towns (Minas de S.Domingos and Corte do Pinto) 
have developed and.as alrealy mentioned, five years before mine 
was shut (shutdown in 1986) the employment volume was still in 
the ranqe of 1315 workers. 

This circonstance may give an idea of the prob.o.ems that still 
remain in that area, when an important activity was almost 
suddenly stoped • 
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B. Aljustrel 

I. Location: 

in Aljustrel, •concelho 0 of the same name, Beja district. 

II. Production figures, ore bodies and reserves: 

Production figures for the last 24 years are given (part of 
them graphically) in th! foreword of this item l. 2.4. 3~: official 

figures of production a.~d stocks for pyrite and copper cement (see 
reference to production of copper cement in Aljustrel in item 

1.2.3.) are given hereunder for the period 1975-1984 (12): 

Year 

1975 

1976 

1977 
1978 

1979 

1980 

1981 

1982 

1983 

1984 

Table XVII: Production of Aliustrel mines (1975-1984) 

Production tonnes 

Pyrite 

305.559 

280 468 
257 105 

225 0~4 

268 930 

331 915 
234 678 

216 437 
245 756 

291 735 

Copper 
c:ament 

32.5 

31.5 

59.9 

86.2 
74. 7 

79.2 
60.9 

102.2 

29.6 
35 .s 

stor.ks tonnes (the 31th Dec.} 

lll 527 

130 077 

112 012 

112 372 
138 285 

180 782 

177 604 

155 895 

125 336 

62 489 

C:>pper 
cement 

10.1 

101·6 
54.7 

18.8 

93.6 

172.8 
210.9 

6.2 
35.7 
71.2 

In recent times, production is only centered in two ore bodies 
- Moinho and Fei tais -pmvailinq th• following situation to the 

• other 4 ore bodies of the Aljustrel area: 

S.Joio - included in the concession to Pirites Alentejanaa 
S.A.R.L., like Moinho, Fei~ais and Algares. After being exploiadin 
former times, and intensively in the XIX century (open eut process}, 

* a c:orralation o! Aljustrel pyrite production in the period 1900-
1980 with main external and internal circunstances vas made by · 
GOMES and FARIA (19). 
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S.Joao still has enough untouch'!d reserves with copper contents that 
renders it interesting for future exploitation. Due to the 
proximity of the Great Alentejo Fault (or Messejane Fault) the ore 
masses have a certain fragmentation that renders mining activity 

more dific-.Jlt. S.Joao orebody is presently in a stand by situation 
for future developments integrated in the Aljustrel project. 

Algares - also concessioned to Pirites Alentejanas, S.A.R.L. 

Its intensive exploration in Roman and later times left the ore

body pratically exausted. A large volume of Roman slags may 
provide a suitable recovery situation. Copper impregnations 

(stockverk) and precious metals in gossans are under investigation. 
Near this mine, under the slags, were found the two unique bronze 

tables containing part of the Roman mine reglementation for Vipas 
Vipasca, the Roman name for Aljustrel. 

Gaviio - discovered in 1970 under more than 60m of Terciary 
sedimentar deposits of t~e Sado valey Gaviio stays in relation 
to S.Joao/Moinho astride the Messejana fault. the evaluation of the 
net slip of this fault (abt 2.SI<m) making then possible to project 
currently the first deep diamond drill hole. This remerkable 

geological work was carried on by S.M.S. Sociedade Mineira de 
Santiago, S.A.R.L., then a corporation of the CUF ~roup, and that 

was nationalized in 1975, giving origin in 1979 to E.'!MA, E.P. 
(see under VIII.hereunder). The conce~sion of Gaviio belongs to 
EDMA, the state owned mining corporation resulting from EMMA, and 

the orebody has not yet preparatory direct works for exploitation, 
being considered as a potential reserve to Aljustrel developments 
under study. 

Esta~io - discovered in 1968, this orebody is not yet 
fully known. Its cor.cession was demanded by EDMA, after works of 
exploration carried under permission in the Aljustrel area. 

It has to be mentioned ther besides S.Joio and Algares, Known 

since antiq1Jity the two orebodies of more ect~al interest in 

A.\.justrel were only discovered in relatively recent ti .. s. Still°· 

·in 1927 a description guide ot South Portugal 1nentioned that 
between S.Joio Calso known as S.Joio do Deserto) 

.. 
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and Algares there vas but a fully sterile area (18). Moinho vas 
discovered in 1953/55 by el~tromagnetic •TURAH•. drilling and 
mining operation from S.Joio mine: Feitais vas discoved in 1963 
by gravimetry combined with mining operations and explora~ive 

drilling - being active, in both cases, the then concessionary of 

Aljustrel mines, Mines d'Aljustrel S.A. Relevant data on Aljustrel 

and other findings in t.~e Iberian Pyrite Belt are reported by 

Carvalho (l). 

The location of mentioned ore'bodies of Aljustrel area in given 
in the following page (Figure 4) as vell as an indication of 

respective reserves (Table XVIII). 

III. Characteristics of the produced pyrite: 

Average characteristics for the orebodies, that for Moinho 
and Feitais correspond to the average ;;>roduction, were given under 

1.2.4.l. 

IV. Characteristics of the o=ebodies: 

All the orebodies in Aljustrel show a subvertical attitude 

that may reach thick-~esses up to loom (Moinho), combined with 
considerable runs of ore up to l320m along stri5e. These orebodies, 
that may be regarded as fully containing complex pyrites, are 
known in depth down to-500m and production is actually centered 
in the 265m leve! (15). For geological considerations see LEITAO 
and therein quoted references(20). 

v. Expoitation methods 

Cut-and-fill method both in Moinho and Feitais. No underground 
works are presently being carried in the other orebodies, as 

already mentioned (15). 

Studies were carried on to develop a more productive although 
less selective, mining method such as "sub-level stoping", when the 

Alju.strel project and/or other consumers make a greatad demand 
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Table XVIII: Complex pyrite•ore reserve in Aljuatrel 
area (Million "etric.tonnea) 

Orebodies 1 MOINHO s JOlO GAVIJ\O FEITAIS 

Proved bserves J( 2 16 40 
Un brackets prepared 
reserves for st.oping) (5) UJ - (7) 

Indicated l'eserves 25 5 .. 11 
Oaronstrated r.eserves 59 7 20 51 
Inferred l'escrves 5 10 J 10 

TOTAL RESERVES 64 17 23 'l 

Followln9 the 4•f1nlt1on of r•••rvea t' th• 
U.S. Bureau of Hine• I U.8. Goolo91oa Surv•y, 117t 

• I 

ESTA~JtO 

-
-

lO 
20 
20 

40 

'J'OTAL 

t2 

(14) 
65 

157 
4 e 

205 

"' N 
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for pyrite. As a matter of fact, Aljustrel production is being 

tailored to satisfy Portuguese domes tic demand, th at remains in 
the range of 300-400 thousani tonnes per year. The limited number 
of consumer and their prevailing connection to the fertilizer 
industry, where prices have been under administrative regulations, 
makes the demand fiqure highly sensitive to fluctuations 
registered in respective down-stream market conditions (15). 

Pirites Alentejanas, S.A.R.L., has envisa;ed - in accordance 
to the requirements set forth in 1958 to 1960 by the Govem-mental 

plans of development in the non-ferrous metals sector - a 
sensible increase of its production. This capacity increase, 

from abt 0,5 million tons to l.O million tons of ore extraction, 
was carried on up to now and the fact of having it performed 

according to a schedule cornnitment ther had no counterpart in 

the consumer side brought to Pirites Alentejanas the balance of 
two opposite situations: 

- the financial burden of an investment without return, but 

- the preparation of the mines to face next development 
situation,and even a greater pyrite demand for sulphuric acid 
manufacture due to the current high prices of sulphur. 

VI. Associated facilities 

Pyrite output is crushed down to-6mmm in a crushing plant 

included in mine premises (down lump crushing before lifting by 

sldp and then outside fine crushing up to these dimensions): this 
is the general consumer specification. 

The mine also contains c~mentation facilities and all other 
pertinent requirements. 

A railway cornection (standard gauge ) to the nati~nal 

railway network <that repla=ed ~prior connection in reduced 

gauge, see reference (4) and (18)) and an exporting pier with 

loader at Setubal harbour also belong to Pirites Alentejanas. 

• 
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VII. Py.rite expedition 

Railway transport up to the client premises (Quimigal sulphuric 

acid plants in Barreiro, district Setubal,and Estarreja, district 

of Aveiro, and Sapec sulphuric acid pla.~ts in Setubal). Railway 
connection to Sines industrial park is also possible, as well as 
to the exporting pier of Pirites Alentejanas, in Setubal harbour. 

VIII. Envolved corporations 

In connection to Aljustrel mines, several corporations have 
already been me!Eioned For the sake of a better understanding of 
more recent developments, their listing will be made here, with a 

certain chronologi.cal order. 

Aliustrel 

1898-Belgian interest 
purchase the mining 
rights in Aljustrel 
orebodies (S.Joio and 
Algares) ~.ncorporating 
the Societe Anonyme 
Belge des Mines 
d'Aljustrel 

CUF(cuimigal)+SMS(EOMA) 

1865-Alfredo da Silva incoq')Orates in Lisbon 

the CUF - C~mpanbia Uniio Fabril SARI. that 
would become the divei:sified private Portu 

Portuguese Group CUF - Com~anhia Uniio 
Fabril wouldstay as the industrial component 

of the Group in fertilizers, chemicals and 
metallurgical activities 

1908-Begining o! industrial activity in CUF 

Barreiro works using pyrite for sul~huric 
acid production (S.Dominq::>s?) 



1934-the S.Armyme Belge 
des Mines d'Aljustrel 

purchases the mining 
riqhts of Lousal mine. 

Aljustrel and Lous al 

became operated by 
the same corporation 

1936-split of P~lgian 
interests. S.Anon 

Belge des Mines d' 
Aljustrel follows vi 
Alj.Jstrel: Mines et 
Industries S.A, also 
Belgian, follows with 

Lousal mine. 

1956-the Belgian 
corporation Mines d' 

Aljustrel S.A. 
replaces S.Anon Belge 

des Mines d'Aljustrel 

- SS -

1960-70 the CUF Group,that already had 
copper mining interests in Angola (ECA= 
Enapresa do CObre de Angola), is willing to 

get a controling position in pyrite mining. 
Besides, the announcements (and then the 
feet) of S.Domingos closure, made CUF 
consider 

• -the incorporation of a 100% owned mining 
society SMS - Sociedade Mineira de Santiago. 
S.A.R.L, for active exploration in Alentejo. -. 
-the participation of ~"UF Group in Aljustrel 

by purchase of a leading part of Belgian 

equity 
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1973-after the bids of 

CUP group and . 
Portuguese Government 
to Mines d'Aljustrel, 
a new corporation with 
Portuguese majority, 

Pirites Alentejanas 
SARL, is formed: 

45~ CUP 

45~ State ov.ned equity 
10% Belgian interest 
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SMS 

1968-SMS discovers 

Gaviio orebody in 

Aljustrel 

1970-SMS discovers 

E.sta~io orebody in 

Aljustrel 

1972-pursuant to 

separate demands and 

the action of Portu 

Portuguese authorities 
to combine thei. r 

requirements, SMS and 

French interests 

(Penarroya and BRGM) 

for:n an explorating 

group and begin 

drilling in a large 

area of Beja district 

(from which Neves
-corvo finding in 1977 

would result}. 

CUF 

1973-CUF bids foe 

p1rchase of majority 

in Mines d'Aljustrel 
S.A.: the Portuguese 
Government antici;:at.es 

in the business and 
gets with CUF an 
equal position in 

the majority of the 

Portuguese company 

then formed 
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1974-after Portuguese 1974-SMS is nati:nal.izeO 1974-after the 

revolution, ~rites together with the 

Alentejanas private private Portuguese 
Portuguese ~a.z:tic:paeon part of Pirites 

is nationalized, 
remaining therefore 

90% State own.ad equity 

10% Belgian interest 

1974-79-the Belgian 
interestsdon't follow 
share capital 
increases, why their 

participation remains 
reduced to presently 
abt 5 pct (Belgian 

interests are · 

represented by 

SOGEMINDOS - Societe 
de Gcstion Minieres 
et Industrielle-s ) 

1979-the Stated-owned 

participation in 

Pirites Alentejanas 
(abt 93-95pct) 
reverts to EMMA 
(then to EOHA) 

Alentejana.s, remaining 
S.M.S. S.M.S. ~efore 

(and later ~EDMA) 
remains for the future 
fully independent from 
CUF/Quimigal. 

1977: discovery of 

Neves-Corvo. 

1979-the Government 
forms EMHA-Empresa 
MineiJO Metalurgica 
do Alentejo, E.P., 
l~ State owned 
for having mining and 

metallurgical . 
activities in 

connection with copper 

findings, and acting 

as an holding to state 
participations in 

corporations ex;>loiti 

sulphides in Portugal 
( 26). 

nationalization of 
SMS and the private 

Portugueses part 

of Pirites 
Alentejanas, CUP is 

also nationalized. 

1976- CUF is na:ged 

with other 2 

fertilizer 

corporations also 
nationalized, 

incorporating 

Quimigal - CUimica 
de Portugal E.P., 

100% State owned. 

• 
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1986-EOMA is urged 

to place in the 

stock market part 
of its shares in 

Pirites Alentejanas 

keeping boweV9r a 

subatancial 

majority. 
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1980-Incorporation of 

SOMINCOR - Sociedade 

Mineira de Neves-Corvo 

SAAL 

51 pct DI.MA 

24. 5 pct BRGM 

24.5 pct Pdarroya 
(see evolution under 

Neves-Corvo) 

1980-82- EMMA prepares 
the launching of the 

metallurgical projects. 

1982-Portugueses 
Government decides to 
remove ( to the control 

of Quimigal) the 

metallurgical activies 

from EMMA. vhcse 

denomination pa5ses to 

EE»IA - Empresa de 
Desenvolvimento ~ira 

do Alentejo, E.P., also 
100 pct State owned• 

(27). 

1986-If is i!IU10UX2d thar 
EDMA will encharge its 

activities by 
incorporation of the 
other State mining 

company Ferrominas (iron 

and co al ~ c hanq :ing again 

its denomination to EDM

Empresa deDesenvolvi.Jnaito 
Mineiro,E.P. (loo pct 

state owned ) 

! 98 2-Qu imigal 

recr.i ves the full 
control of the 

metallurgical 
activities 

represented by 

its own plants 
and the 

undertaking 
commitment5 detached 
from EMMA• 

• instead of a possible coordination of metallurgical actions, that 
was stated in some texts, the 1982 Government decided to break 
vertical inteqration, with split of mining and metallurgical activies. 
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IX. Connercial terms and activites: corporation performance: 

Pyrite is sold to custome:-s of Portuguese domestic market 

:!C·:~rding to a formula where following variables and conditions 

are conside:ed (per tonne of pyrite) 

- dry basis: 

- content of sulphur (value calculated pro-rata to 48 ;x:t 

sulphur content) multiplied by sulphur reference price as a first 

add.in g component: 

- content of copper: second adding price component. estimated 

in the base of copper content less a certain constant deduction. 

multip1ied by a certain estimated copper yeld and by copper price 

(I."IE) deduced from a certain tratment charge: 

- no other components applied to cost evalua t.icn. nor penal ties 

or deductions (al though a ce:tain dialogue may be established 

between mine and consumers if contents of certain co;n;>anents go 

to abnormal ranges) : 

- Coeficients have been fixed with yearly frequency: however 

no obligation of an early revision of settled values is imposed 

This si tuati=n of prices - • cont=ac:ted prica• aystem implying 

negociations between seller and buyer and then reference of. the 

set:led. conditions to the pertinent authorities- replaced in 

1981 the fomaer and much more administ:ati·ra bound •maximal 

price~ system that has been applied since 1974,as pyrite was 

considered one of the main components in the formation of 

Portuguese fertilizer prices (through the production of sulphuric: 

acid). 

A brief idea of the of the volume of transactions by Pirites 

Alentejanas and of values attained for pyrite in Portuguese 

domestic markets can be ~ted following tai:>le, in which is 

explamed their sales value between 1975 and 1984, not cnly in 

current (historical) values but also estimated in constant values 

1984 (12). 

• during the period of this table, pratic:ally no pyrite export 

to,ok place. 
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Table XIX: Aljustrel conmercial activity 1975 to 1984 

Pyrite Copper Total Total 

(tonnes) cement current constant 

(tonnes) Prices Prices (1984 b~is) 

(cantos) (cantos) 

1975 297 007 110 040 723 953 

1976 261 881 124 077 683 416" 

!~77 275 170 106.8 147 972 626 365 

1978 224 674 121.5 153 404 508 534 

1979 243 017 206 325 536 651 

1980 289 418 272 813 646 976 

1981 237 856 22. 8 260 956 502 406 

1982 238 146 306.9 400 004 642 606 

1983 275 766 581 200 741 030 

1984 355 130 889 963 889 963 

The decline of pyrite exports was specially due to 

- concurrence moved by elemental sulphur, with lower prices 
(situation no more prevailing today): 

- concurrence moved by recoverttd SJlphoric acid (•smelter acid• 
and other forms.of by product acid): 

- lover investments and costs required by sulphur-burning 
sulphuric acid plants: 

- problems caused by the dispos~l of etfluent3 c:onn~ted to 

pyrite roasting and so2 - qas purification: 
- problems raised about some minor constituents of pyrite; 

and its effect.! were stongl felt in Portugal and Spain. As 

already mentioned th.L:s aitu•tfon _..., to· ~ht1nge And tbe production of 

sulphuric acid from pyrites, be it in the Peninsula (with return 

of effluents a. mine filling•) or .t>•ua&d, by reassumed export 
of pyrite, seems not far from a possible revival. 

After a period of certain difficulties caused by ~uch a 
decrease of exports and the impact of f inaneial charges tn>m the 
investments that in a certain way were impo~ed tomo.t in schedule 
a consumption that never appeared, thus not providing the 
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Table XX: Main indicators of corporate performance for the 
Aljustrel concession holder, Pirites Alentejanas, 

SARL 

Share capital, l03contos 
. 3 

Reserves, 10 contos 

Capital and res-Yes. l~ contos 
( •Networth •) 

Amortizations and 
depreciations for the year, 

lo3contos 

Gro•• Results, io 3contos 
(before deduction of taxes) 

Cash flow, lo3contos 

Investments, io3contos 

Gross Added value, l03contos 

Sales value of pyrite, 10
3
contos 

Mining productivits, 

tonnes/man/day 

Employees (31th Dec) 

Rem-;nerations to the Personnel 

103eontos (including all direct 

remunerations) 

Social charges on remunerations 

(including subsidi•• and insurances 

payable by employer), 103 contos 

1218 

426 

1549 

137 

-31 

106 

250 

454 

382 

4.19 

740 

244 

90 

1218 
367 

1564 

124 

10 

137 

304 

548 

581 

4.83 

706 

279 

110 

1984 

1873 

450 

2306 

293 

15 

353 

423 

809 

890 

5.76 

680 

323 

133 
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necessary return. Pirites Alentejanas SARL entered in a rel~tively 

stable performance. asper following main indicators (12): 

However this situation i• not tom regarded as cum in the 

medium term: vi th the availability of •tloat.ed _pyrite• alrac:ly in SpUi 

(by the flotation of comp lex pyrites for NF metals recovery ) ani Scat 

in Portugal (by the trea~~ent ~f cuprif erous ore of seves Corvo 

with pyrite m.a:rix). low value pyritic residues will oe made 
available in much cheaper conditions for the production of 

sulphuric acid - and then sulphuric acid producers will be moved 

to employ such fine raw-material. in adapted units~. instead of 
present coarse pyrite. Besi~es. the eventualerection in Portugal 

of a reasonably sized copper metalurg y . may well provide enough 

sulphuric acid for domestic needs or for the more important 

export markets. 

This puts Pirites Alentejanas with a strong cha~lenqe. facing 
already in a count-dovn procedure the risk of its ovn survival 
The guidelines observed for turning around this crucial stage will 

be de.scribed. 

X. Personnel 

As already stated. Aljustrel mines employ presently abt. 680 

workers 'being the majcr single employer of Aljustrel area and ore 
of the biggest employers in Portuguese mining. 

The reduction in the number of workers in lat.est years is due 

to •fforts for racionalization, mechanization and increa~ed 

d 
. . . •• pro uctivity mine • 

Prom the above mentioned number. 290 to 300 are envolved in 

underg=ound operations: from the remaining number abt iO are vhite 
collars, beinq the balance made up by aurface workers. 

•That already exist in operation in Huelva (Foret S.A.) and 

Calanaa. provinc~ of Huelva,nea:. the mine ofSotiel (MA.SA - Mines) 

u The employment in his tori t:al times has been larger, by the 

intensive use of labour required by bigger extractions of ore. In 
191'5 the :-1ine had 1986 workers and in 1927 "more than 1000 •(18). 
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XI. Other concessions owned by Pi:ites Alentejanas SARI.: 

In t.~e Pyrite Belt, Pirites Al.enteja,as O"ltlS some other miner 

concessions to be listed: 

- Serdade do Montinho, Ourique district Beja, vhete mining 
activies have been suspended in 1965 after minor operations: 

- 7 other mining concessions for copper in the •concelhos• of 

tvora. Viana do Alentejo anc Se~a. also vith suspensed mining 
act.ivies. 

,\S a matter of fact, Aljustrel remains the mining certer 

where Pirites Alentejanas is applying its maximum mining and 
development e!forts. 

C. !.cusal 

I. Lccation: 

near Z.-midas, in G=indola, Setubal distric~. 

I!. Production figures orebodies and reserves: 

Lousal procuces its pyrites directly for the use of the 

sulphuric acid plants of bis•mother-company• Sapec, in Setubal. 
The recent purchase of part of Aljustrel production by Sapec, 

leaC:ing to an •inc=ea.se st:cngly marked in relative terms of Set:l::>al 
consumptions •for 1984 (12) may signify a certain reduction in 

the output of Lousal (at least in terms of contained sulphur), 

since the capacity of t.~e acid units has not been inc:eased. 

Lousal pr;duction may be deduced fD::m the figures of total 

pyrote production and Aljustrel pyrite production, in recent 

years (only the two mines were then in operation): 
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Table XXI: Estimation of Lousal complex pyrite production 

Year 

1975 

1976 

1977 

1978 
1979 

1980 

1981 
1982 

1983 

1984 

Lousal production 
(approx figures 
by difference) 

103 tonnes 

155 

130 

103 

85 

81 
49 

74 

46 

34 
43 

The market reduction of Lousal output see!lls evidenced. 

III. Characteristics of produced pyrite 

Complex pyrite with lower sulphur and copper contents thanin 

Aljustrel orebodies (except for copper, Feitais). 

Sulphur contents between 39 and 43 pct and copper contents 

between o.6 and 0.8 pct are reported. 

IV. Characteristics of the orebcdies 

Subvertical attitude Several masses have been recently 
discovered (l) such as 

1966 Massa Antonio (about 2 million tonnes of pyrite) 
1974 Massa Jose and Fernando (about 4 million tonnes of pyrite 

however demanding in the exploration of lately recognized res~r•esa 

certainly large extension of mining works. For the descriptive 

geology of the orebody, CARVALHO (1) quot:sSthe works of STRAUSS, 
that has been connected to above mentioned findings. 

CARNEIRO in 1971, estimated Lousal reserves in 4.5 milli1Jn to11'1!!S 
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of pyrite - figuret~at masses Jose and :er~andc. in 19i4. could 

ma ka double. 

v. Pyrite ext=action and expeciticn 

Pyrite exttactee in Lcus ~ is sent via railway to t!t Setubal 

consuming cen~er. Lousal is connectec to the railway network in 

~:midas (Grandola. Setubal). 

VI. ~vcl Ved corporations 

"For how Belgian interests came to Lousal (as well as to 

Serra da Caveira) mine. the scheme ceveloped for disc=i.ption of 

Aljustrel includes relevant data. 

The mining rights o~ Lousal. as •ell as of Serra da Caveira 
also in t~e concelho of Grandola (dist=ict Setubal). belong to 

~ines et !~cust=ies S.A •• a 3elgian c~r;craticn lCC ?C~ o•~ed by 

·::-:.; ~.:.~.: -?• • .;ian SAP=:c (Societe Anonyme de Pr·oduit.s et Engrais 

Olim;jques du Portugal) Group. The SAPE:C ~rcu~ has, through i t.s 

mother society SAPSC. ~-~...:.:.-=..=:--:plants in Se:tubal: besices Mines 

et Indust:ies owns a producing unit for tungsten-hardened material 

in the nort~ of Port~gal (district of Aveiro). 

Although the=e is no statement cf di=ect enpagement of SAPEC 

Group in Tharsis (Spain), the report of Comp-iiiia de Minas de · 

Tharsis fo:: the year 1984 mentions at least t·""o (or three) n~11e 

of members of the respective aoard that bear also relevant 
positions in the SA2$C Group (21). 

VII. Commercial terms, data on ~e:formances 

As already mentioned the consumption of ~yrite extracted in 

Lousat is lOO pct captive to SAPEC sulphuric acid ~roduction, 

makinq a real case of verti~~l integration (although reduced in 

effects by the decrease of potential of Lousal mines). 

The pe:formance of Mines et Indust:ies has shown negative 
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=etur~ on gro3s assets fo= the period 1981-83: this di!ic~lt 

5ituation combined with the t:end of other rata and the 

indication of dec=easetl operati~sin Lousal (combined wit.~ 

increased pu=c~ases of Aljust:el py=ites). puts~ ~a~:~~n ~a:k 
to the f~ture of this mine, particularly if additicnal 

invest:nents are ~ot carried on to provide the access and 

explcitaoility of ext:a-reserves (and even for the prospection of 

other potential resources} or if the exploitation philosophy, 

itself, is net chan~ed (vg. to provide copper concer.~rates 

~reduction from "stockverken• as well as in Ser=a da Cev~ira ~ine;. 

VI!I. Personnel 

This situati~n is even more se~~ible to the fact t~at, 

although with a pro~essive reduction of personnel, Lousal mine 

~till remai~s •it~ abt 2CO em~lcye~s Cf=om ~h~~h 38 •~i:e collars). 

:::::nsidering an cve.:-~11 ;:ir::iducti vity :.:ide;~ <: ea:ly t.::?:::es of pyrite,' 

e~;>lcyee1 r.cusal is in t."le =ar..;e of 215 tonr.es/men. ::-~ar in 

1984, i.e. abt-only 41.1 ~ct of the sa~e ove=a:! rat~~ 

Aljcstrel, for the same year. 

Besides, Lousal also faces the same risks for the consumer 

development to fine pyrites that\iere already outlined for 

Aljust=el, what gives to the exami~ation of Lousal future an 

accrued critical.:.ty in relaticn to the situation already stated for 

the Aljustrel mine. 

IX. Other concessions owned by ~ines et Industries SA in the 

Pyrite Belt: 

Th~ mining rights for an historically important ;:iromising 

mine in the Pyrite Belt, Serra da Caveira (in Grandola, Setubal), 

also belong to ~ines et Industries s:nce 1979 (5). As a matter of 

fact the concession of this mine was acquired in J.936 by anothe~ 

society of •sapec Group", Empresa Exploradora de Minas, from 

which were transmited later to ~ines et Industries. 
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Serra da Cavei:a was a promising site with remarkable vestiges 

of primitive mining and smelting and that in the end of last 
century developed a ;cod deal of expectations, with proposals for 
a chamical-fe:tilizer complex in the near by Sado valey. However, 
the activity of tha~ mine never reached a notorious degree and 
pyrite extraction was suspended in the early 40's (or even in 30's). · 

1.244.4. The C.P.P. oroiect 

In the begining of t~e iO's, ?ortuguese Government took in a 

f avou=ab!.~ :-egard the development of complex pyrites and decided 
to begin efforts towards this cbjective through some official 
departmer.ts, namely the Sines Area Aut:iority (Gabinete da Area de 

Sines - GAS} - regardless of investigations and proposals made by 
then private groups, ~s CUF and SAP~C~. 

Sc~e tec~r.olo~i=al processes were then invest~gated by GAS, as 

well as scme othe:- decisions were taken - among them the ir=uption 
of the public sector in the negociaticn for the purchase of 1 

majo•ity in Aljustrel by Portuguese pri?ate interests. as 

already ;nen~ioned (in 1973). 

In 1976 after main nationalizations have been made and 
conscious of t~ lgravation cf pyri ta export decreases and getting 

from prier smdic.~ • the pr.:oJem t.he outline of future ;>respects to 
complex pyrite 5 ,the Portuguese Government c~eated a conunission 
under the ~ini~try of :ndustry, ther would be known by ?yrite 

?rograrrune Commission (C.?.P.) and W'hose objectivea were to examine 
carefully all issues of f~tura development of Portuguese pyrites 

and to propose suitable schemas for =espective im~lementation. 

This Commission, joining a staff from all 2ain envolv~d 

entities, submite~ its main conclusions to the Portuguese Government 

in 1980 and was consequently dissolved in l9e2. During th-~ time, it 
developed a multi-!ace approach to the pyrite ~roblem, W'ith careful 

Jr !o strange vas each one of these lines to the others that one 
o!ficial ;:ublicatj.on of that time blamed the private sector tor 
havi~g prQ?CSed turbulent layer=~a3~1nq tec~noloqies ~~r pyrites ••• 

and that just when a turbulent layer roasting unil was start-up in 
Barreiro! 
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examination of all aspects, from mining to ore dressing. pyro and 

hydrometallurgical processing alternatives for produced fractions, 
inf=astructural requirements. societ.ary framework to implement t~~ 
projec~ etc. Cantered initially in the development of Al.justrel 
orebcdies, the discovery cf Neves-Corvo in 1977 and the first 
ideas about these new and promising resources every day evolving 

i:i a ;:ositive sense. brought to the conc!.u:sion~ of CrP t!le needofa 
ce=tain flexi~ility, to include in them the ~otential advantages 

o! th~ new resources so added. 

A ;eneral descri~tion of C~P •crks anc ~ethodclogy. with a 
statistical list of processes i:vestigated and of international 

international sui;:port g:-ar.ted· vas made elsewhere (15, 19, 22, 

23). 

htegrated Value -raising of Pyrites) included: 

million tonnes of complex pyri~~. later to i~crease by a second 
phase: 

- a fi=st ( "prio:-it a-ry"} phue of ;>y.cit:a ;irocessing in Sines, 
by Outokumpu's pyrite flash smel~ing process followed oy 

sulphatizing roasting of the iron matte (i;:.yrroti=e> so ;ir~duced 

and recovery of metals: iron residue would be in suitable 

conditions to send ~o the iron works as irQn o:e: sulphur from 
th~ pyrite would be obtained ;ia:t as sulphuric acid. part as 

elem~ntal aol.ohur: 

- t~e incor¥cration in this mecallurgical complex of a 50,0CO 
tonnes/yea: copper cmelter working with Neves-Cc=vo co;per 

. concent=ates (the resou:ces known up to th~n would not afford 

bigger ca· acities and the economical interest of that smelter ani 

refining vould arise from it~ intec;ration in abi;iger c~mplex, then 
sha:ing advant.1ge o:aly certain common infrastructural facilities 

and premises): 
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- a second phase, ther would envolve pyrite flotat~on for the 

obtention of non-ferrous metals concentrate 

bulk, or bulk, with separation of a low-value pyrite concentrate 

er floated pyrite that could be used as =eqvired for sulphuric 

acid production, as well as of suital:>le ~etallurgical processes 

for treating these concentrates up to t.'le marketable metals ( 22, 

57). 

3y all the extensive testing carried on, t~.at included al! 

the relevant technical aspects k."lO\oT. at the time and ~"le · 

.:o!.lal:oration of indust:ial and research entities and development 

of promotial instit~tions in Sweden, Finland, France, Canada, 
Norway, Spain, F.R. Ger.nay, U.K., France, u.a.s.s., etc., envolved 

Par tuguese technical staff got a partic:ula.rly broad knovled9e of 

the • state-of-the-ar~· !:r suitable tec!:l:ic:cc;i.e.s at the begining 

of the 80's. 

An estimace for ·the overall project, with inclusion of 

provisions for the production in Neves-Corvo mine was disclosed 

in 1982 toget.~er with its technological description and ana:ysis 

of obtained products (15). Respective anticipated levels of 

prol.!uction are reported in the table of next page,. The 
~etallurgical complex foreseen for the lst phase whose diagram 

is given hereunder, was self-producer of energy, recovered from 

the generation of steam,. up to an yearly level of 344 GWh (16). 

The fora.seen time sched~l vas (in 1982) the fjlloving: 

.... . . -•. :.::u:'1a ororec:.9 

Aljust::el mine developments 

Corvo new mine and concentrati~n 

project: copper ore 

bulk e::>r.cent=ates~ 

~oreseen sta:t-u~ cate 

3d cuarter of isr~ 

end of 1986 

after 198 9 
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copper smelting and pyrite 

complex (lst phase) 

Bul.~ concent=ates processing 

There is 
even in 

3d Quarter 1986 

after 1989 

envisaged to 

no need to ~;>hasize how optimi~ ~.:.e this schedule 

what concerns Neves-Corvo mininq projeee now 

produce eo~~er c:r.cen~ates in the second half of 
1988. 

The magnitude of e.sti!ll ata:l inves t.-nen t' cs in lo 6 ~ ( 1980 terms } 
was st~ted in ~olloving amounts (23}: 

- Mining pr::ijec~s 

•. ~j~st=el lst phase •••.••••••• 3.Scc 
......................... 7.5cc 

Chemic~-metallur;ical projeces 

• Pyrite (Sines. 1st phase) •••••• i:,scc 
• Coppe.:: smel~er 

60.COO t;~ ~~~per 

integrated in the 

c::irnplex ................ 6,000 

In connection to this programme (24), several measures were 

taken, namely the incorporation of E:-1MA 1n the end of 1979 (26), 

the on.set of mining wo.:-~a in Al.justtel, the extensive tasting of 

p=ocesses in Finland and Spain for 1st phase of metallu=gical 
wor~:s (i.e. the pyrite flash smelt!.n; a.-:c metals rec::ve.::y} in 

l98C-8~ the per!ormance of tests in most represer.~at~ve ore 
dressing achaes and hydrometallurgical processes and the 

decision of building a fl·::»tation pilot plant with suitable 

dimensions in Al.justrel. 

However, in 1981-82 all the lst ~hase of the plan would be 

"frozen• by a set cirClJ.stances, namely the financial situation 

of Portugal, the different gcvernmental priorities (by also a 

- di~ferer.t Government; (23}, (31), the stand-still of the 
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A - Hlnln9 area 1•000 000 
Run of •ln• CT/A) 400 000 lJS 000 1 OJO 000 

Coppor;Conc1nt, !•~rlt• 5onctnt, 

o - rroc:easln9 areaa 
I 
I 

n.1 - Hotlls I 
rurlflcJ ho\cNUUa . I 
oro )40 000 lSO ODO I 

Copper • 000 ' no u 000 I 2 100 

Una 11 000 11 OOIJ • I • 000 

Le.ad - , 950 • I • 
I 

Cold (ltg) 
. 

lGS uo - -' 
Sllvor (lc;g) - 20 000 u 000 ' 000 
Col»dt - uo - I 

., 
D,2 • Cht.1alc:d1 ' 11111C. poulbh . I 
Sulphurlc Acld COO.GOO SU,000. ns ooo ' uo 000 

Sulphur - n ooo I 
I n ooo 

I I -
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siderJ::gical ex;>ansion and of t?le iron ore project of Monc:)rvo. 
district of Sragan~a (withpelletizinq unite in Seixal. district 

cf Set:1::.a!. to which the f ice pur;>le ore of the PAI? ls~ phase 

would be added} and the prevision of depritssed values for metals. 

As a result. Pirites "1.entejanas .-ould have to face their partial 
envol~ement in invest:nents for Al.just.rel getting no pay-back. 

and substanc:.al ;>art of the -:rtetallurqical •• of EM."'tA would hence 
be torn out. contributing to the chanc;ement to EDMA cf its 

desigraati~n in 1982 (27). Simultaneously t~e •National 

~etallur~ical ?lan~ foreseen in 1979-80 at Governmental level for 

basic non-ferrous metals develop!nent in Portugal (in connection 
with the c:::n;:cnents of the ?AIP ~roject i.e. Aljustrel, Neves

Corvo and Sines) has also been plainly she.!. ·red ( 25) • 

Several ministerial inst--uctions. at t~e end of 1962. broucjlt 

agai~ scrne interes~ to these ;>ending ~r=jec~s: ho~ever thei= 

i~~act cnly had ef!ective ccns~;ences u~cn the develo;:ment cf 

~eves-Corvo and its connection with ~~e ~rc;csee co;;er smelter 

;>rojec~ (28). 

Some positive contributions ::emained, however. from the C~P 

work and PAIP project: 

- a gcod knowleege of advance<:! ~echni~es in obtaining f:cm 

complex ores and treating unconvencional concentrates, suc!l as 
grinding, floating and carrying on h ydrometallurgical and 

~yrometallur~ical ~=~cesses: 

- an inc~~ased ca~acity for t~e output o= A!just=e! mine, as 
well as a clearc~nclusion on t~e need cf faci~g with alter~ati'le 

solutions the "f ata!. .. c=mpetition tha:. floated pyrite from Corvo 

would inevitably bring to the classical use of complex pyrite in 

the "sul;>hur cycle", i.e. for sulphuric acid production: 

- the c::>ncentration of aetions in the Neves-Corvo ar.d Aljustrel 

projects, now turned to be, together, the main new ventures regarding 

non-terrous metals in Portugal. 

·. 
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1.2.4.S. The develocment o! a :lccat~cr. ~r~cess Alius~el 

~esulting di:ectly from the last conclusion of pri~r item. 

Pirites ..;lentejanas. (concession~~ of Al.just=el mines) and En'IA 

remained well arare of the risks pending on the classical output 

of complex pyrite. T!le search of an alternative solution for 

Al.j~strel c:>mplex pyrites. in t!le line of ~e 2:id phase of C2P • s 

pro;x>see project. i.e. by remo·.ral and concentration of non

-ferrous~ntaining sulphides from t!'le basic matrix cf pyrite. was 

then envisaged - and decision was taken by the board of .::A~A to 

built a flotation pilot plant in AI.:ustrel to meet following 
objectives: 

- reproduce in a suitably large dimension the tests already 
carried on-:or complex Aljust=el ;;y=ites in fo:-ei;n tac!lnical 

insti~~~~o~s er o;erati~g cc::ipa..•~es !=r t:te CP? _,.._~.=r• • 
=-- - --- - . 

- tes~ r.ev methods for that same ;::;:-;:ose: 

- apply to the grinding and dressing of oree from o :.her 

origin•. such as for instance ~eves-Corvo, ot~er mineral materials 

from the Pyrite Belt as .v~ll ~ frcm ether origins ~thus providing 
specialised services): 

- ?roduce cf ~~les for ~etall~rqical te3ting~ 

- create a technical staff wit!l specialized skills in 

Aljustrel for the ore dr~.ssinq area. 

All :hese objectives seem to have been acceptably me~ or even 

surpassed by the pilot unit decided in the end of :~3~ by EDMA 

and that 3tated operations in Aug-Jst 1982, with a t~tal investment 

of 225.106 PTE (l,82 basis) •~lit~ follows (29): 
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Table XXII: Split of investment for the Al.hustrel ore 
dressing pilot-plant (values 1982 basis) 

.Buildings and civil works 

.Equipnent and assembly 

.services (studies. engineering 

Portuguese 
deliveries 

29.000 

29.000 

supervising, insurances. 

formative actions to the 

personnel, financial 

charges) 4 3. 400 

Total •••••••••••••••• 101.400 

(45pct) 

Non-Portuguese 
deliVEries 

l0
3

PTE 

loa.ooo 

15,600 

123,600 

(SSpct) 

The description of this plant was completely made by FE.~V.O ( 2~1 ) 

but a brief res~'lllle will be made here: 

a). purchase of engineering and equipment double bidding 
procedure similar to that prescribed by the World Bank guidelines 
(although the World Bank ~ad no part in this development) but 

without open prequalification: detailed ITS's were sent to 11 

representative potential suppliers. 

b). supplier selected: SALA International AB, Sweeden. 

c). plant capacity: 2 tonnes/hr(feed} for bulk flotation 

1, 5 tonnes/hr (feed} for ~-' fferential !lotation 
(dimensions imposed by the miminum size of the grinding equipment 

to afford suitable scale-up, particularly for the autogeneous 
grinding). 

d). plant overall dimensions (building): 3lx22m 

e). capacity of the tailing pond attached (800m far from the 
plant): 20,000 cubic meters. 

f). material fe~: the ore is received ir. a ~ark, transported 
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into lc:-=ies: 
a preliminary dimensional classification may take place: 

3 bins fed wi~~ f:-ontal payloader: 

ex~acticn !=om oins by belt conveyor. automatic contrJlled 

by weight. 

g) • g=inding: 

1 autogenous mill ~ lSOCmm (suitai:lle to pei:>ble ~illing) 

1 pebble-mill ~ 12CCmm (suitaele to ball o= oa=-milli~g) 

l ~a!l-~ill ~ lCCCmr:t 

2 =eg=indin; ~i:ls 
;>ossible operation for t!1e ;;=i:na..-y grinding to operate in 

closad. ci=c-.Ji t with ty:>e- :i:= ~b1:;;1 hydrociclones. fad by variable

-spe~ p1:11;:s. 

~ ~CJ~le-battery of ce~~s. ~i~~ 51 :ells of t~~ 3.:::..:.A ty~e ~ 

and c: c ~?.ls c: o"-:okump;,; t;..--;o\?; 

r~~~ant addition with ;uto~atic ccnt=ol. 

i}. t.~ickening a.,d filtration: 

3 t=aditional thickeners 

1 S."..r.A 1 amella t~ickene= 

1 va=Jum filter, drw~ conventi~~a! tYi)e 

l pressure KURITA filte= 

..; ' .J I • c~ntrol eq~i~ment: analytical equipment; testing lab 

equi~ment. 

K). flexible connection by =ei~=~=~ed =~ooer hoses, to 
provide to the plant all re~Jired flexibility. 

l). erection schedule: 

invi~ati~n tc bid 

appr~v ~l c! cont= act 
financing a;reement a~roval 

begining of civil works (found~tions) 

begining of the ~uilding st:ucture 

December l98C 

September 1981 
November 1981 

December 1981 

February 1982 
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main foreign equi;mtent ar~ivals 

beqininq of mechanical erection 

begining of electrical e:ectio~ 

end c! mechanical e=ect~on 

end of elect:ical erection 

star~~P operations & cormnissioning 

ef f icial inauguration 

~arch/April 1982 
April 1982 

May 1982 

July l:lS2 

August 1982 

August 1982 

~ovem.ber 1982 

m). financing: ine(iual proportions ~'1MA self financing and 
external debt~ included in the exte!"na.l debt.!3 ~"2 finaner.q of 85pct 

of su~plies and services f:om SALA by Scandinavian Bank Ltd. of 
London. 

T~e results of extensive pilot plant trating, carried. on for 
::tirites Alentejanas with Alj:Jstrel ~·plex py=ites in the 
descri~ee pilot plant, have al:eacy :rcJght t= s=me dacisive 

~~cl~sicns on its di!f~ential float.ability, t~at ~asec sc~e 

(:4,3C}:see tab:e XXIII in next page. 

The Aljustrel ore could therefore .be considered as suitable for 

the route of differe.~tial (or selective) flotation as has been 

proposed and put in practice for other ores in the Pyrite 3elt 

( SJtiel, A.z.-ialc::>llar), and hence net restricted to the limitatiens 

of bulk flotation and semi-bulk flotaticn in which lab test~ 

performed before t.~e operation of the pilot plant proposed to 

confi~e it. 

This allows a new philosophy for Aljust~el ope~ation that, 
according to MOuRA E SILVA ( 30), shal! .met follcwing c:i te:.:.a: 

i). the recovery of basic non-ferrous and precious metals, 
with special reference to zinc: and silver makes the basic support -. 

for the value of ore treat:nent: 

ii). the non-ferrous ~etals concentration procedu:e 

shall provide, as a first-in-priority requirement. the economical 

productior. of marketable products.e.~us affording to the mining 



·. 

Pyrite fed 

Cu concentrates 

Pb concentrates 

Zn concentrates 

Pyritic residues 

Minor elements: 

Cu concentrates 

Pb concentri'\tes 

zn concent~ates 

Sources: 14,30 

Table XXIII: 

Results obtained in Aljustrel ore dressing pilot plant for 

the differential flotation of Aljuatrel complex pyrites 

content.a lltr lds. oct 

weights Cu Pb Zn Ag Cu Pb Zn 
(i»t:l) (pct) (pct) (pct) (pct) 

100 1.19 1.33 4.10 41 loo loo loo 

4.15 20.88 3.58 2.80 130 72.8 11.2 2.8 
1.94 l.40 30.14 5.44 750 2.3 44.0 2.6 
6.88 2.12 l.35 48.00 63 12.3 7.0Q 80.6 

87.03 0.17 o.59 o.66 22 12.4 38.6 14.0 

Contents 

Sb AS I Ni I Co I Bi I Cd I ll<J 

% % % "' % "' % 

o. 37 0.18 

I 
70 140 410 51 60 

oo.os 0.40 18 100 1200 110 140 
0.03 o. 20 15 60-19 170 900 770 

Ag 

loo 
12.S 

33.8 

10.9 

44.S 

...., ... 
' 
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activity t~e maxi~-:;minde~endence in relation to the market ~f 

industrial operations: 

iii). the event~al utilization of py:itic residues for the 

~r:S:uction of sulphuric acid and/or elemental sulphur shall be 

essentially guided by ~he ~arket of these products and by the 

competitivity of its production coses, in the base of a zero

-value (or even negative-value) consideration for the generated 

pyrite cinders: 

IV). the possible interest of t.~e impure pyrite cinders is 

simultaneously determined by their content in iron and in 

impurities, what restricts t!leir use under present conditions to 

cast-iron producing processes leading to a produc~ wit~ quality 

only compatible with a limited set of applications: 

~ccor=ing to ~btained results. a !irst eval~ation o: .;ljust=el 

project is being present!y submited to a techno-econcmicalaudit 

oy a well-known mining engineering company and will be proposed 

very soon. Following contours for the Aljustrel project were 

recently disclosed by Pirites Al.entejanas {19): 

I. pyrite ext=action: 1 millio~ tonnes/year from ~oinho mine. 

!I. products 

quancity contents 

tonnes/year 

copper concentrates 26,CCC 20% Cu: lSOg/t Ag 

zinc c~ncentrates 55,cco 
lead concentrates 20,CCC 25% Pb: 5C0g/t Ag 

and also 9cc,coo tonnes/year of residual {floa~ed) pyrite wit.~ 47% 

of S, frcm which 600,000 yearly tonnes will be in condition of 

direct supply to sulphuric acid/fertilizers producers. 

III. starting up date: foreseen for 1989-90. 

IV. investment: 5,800 io6PTE {1985). 
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6 v. ex;:ected sales v.1lue for ;:reduced concent=ates: 3,COO 10 

PTE/ye:r to be inc::-ea~ed vi th ~.106?T~; Year f::-om the supply of 

~co .cco tonn.es cf c:oa·:se py~i te to QUimi:;.al. and S.apec. if that 

.s-.:1,:;;).y !~llows. 

~:.required personnel: 150 workers. 

l. 2. 5. The ~!e•res-Corvo minina :>ro~ec~ 

1.2.5.1. The disc~very of ~eves-Cor·JO o=eoccies 

As al=eady menticned in i~em 1.2.4.3. ~here the evolution of 

co~o=ation actinc; in current ;>yrite mining was desc=ioed) in the 

year 19-2 active exploration was stai:tedin the Aleneejo region 

(9eja di.strict, mainly), within the Pyrite 3elt. by an 

ass::>cia-:ion toced oy t?':e Por~Uc;".Jese c~r,;;:c=aticn .;:.:-1.3. 3cciecaee 

?-: ?!': ~'-: ·:.:::npac;nies 
- . '-" -....... • ....... ""~- .... -.-.. • ..... .;. . . ...,. .. .;_-.:.!---..:a=c7-~-~ = .:._::'=gs, ;{e~.•c-=~'?~ e_ :: w:.. .. ~~----a::..:r .... : ... ·! .... .:::-.::-::~ 

~.;..,.. .a.1., t.._. li. • ~..... ...\.. ~ ~ .; __ ,. ~~ ul.· .._•~ .. A 
~-- ec ... _y a ._ac .. ec ....... ..."'· -OC-e ... _ .·1 •• i -- - et :·!etallur;ique de 

Penarr oy a and t::erefore ~o t'.1e D~~T.1!.L G.roup. The cont= act cf 

prospe-:tioncn:! .ex~loration was settled bet~een this Association 

and the Portug\JeSe Gener~l Directorate fc: ~ines (~he~ ~G.~SG 

. - r. l d . S . G l' . ' & h - 01rec;ao ~era e Minas e. erv19os eo ogicos,, .rom t.e 

Ministry of Economy ( th:at: included tb~ direction of industrial 

and mining activities~, stati•1g a .:;plit ot ir:.ves:..11ent in t!'le 

range '5C:4C ras;:ec~i·Jely to t!'le F:-ench :md Po:-ti;guese as~oc:iates, 

as well as a set of othG:- obligatio~s. incl~ing the requirement 

~f incor;:crating a mining c::::mpany fer t~e exploitation of 

any eve~tu l finding with ?roved economical interest. ~cc~rding 

to the Portuguese law then prevai iing~ StJch a company for the 

explo~tation of mineral resources only should be inco~orated if 

with Portuguese majority i.a the dis tr ib•; tion of shereholder • s 

equity. 

The c!'langement of stat'J 3 of S .:-ii S. by its nacicnalization .in 
1975 has also been repcr!:ed. Ho;,;ever this fict would not change 

• and still not changed 
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_the relatio.~ o·- .~.U'ticipants and thei:' activity within the 

Association an~ a~ a reward to the large amount of effort done in 

a vice ara-. and with several prcspe:tin; :teth:ds includinc; drilling 
~o de;thes up to then unconventional (according to a re-reading 

of geological data) Neves-Corvo orebodies were first tovch in 

May 1977 in the cc~n border:ine of the •conce:hos• of Castro 
Verde and Almodovar (district of Beja). 

Data collected up to the end of 1979 could prove, with a 

first feasibility assessment, t~at the Neves-Corvo finding had a 

strong potential, and hence a "Preliminary study on the ~eves
-Corvo Ex;>loitability• was forwarded to the Portuguese Governmen~ 
by the Assccia.tion in February 1980. This woul~ open the 

ne~ociations for the incorporation of Somincor - Sociedade ~inei:'a 
de :~eves-Corvo SAaL ( 32). 

A ful~ chronclogi.cal sequence o: ~;e•1es-C:>r·1c :i:'ldi~; and 

development is given by CARVALF.C {32), as hereund~r =eproduced as 

well as a description of the geological aspect of tha~ finding: 

1950-66 - S'tc::-·::o.;': ·;eo,j:.;i.ca: recognition: geophysical covera;;e 
(electrical methods) by the Servi~~ de Fomentc Mineiro (Mining 
Dev~lopment Service) of OGGM 

1966-70 - G~~!.:gica!. 3~:;dlas by "Mining Explorations 
Ir.ternational" (with no results, works have been abandoned by M.E.I.) 

1970-71 - Gravimetric and geochemical coverage by the Servi90 
de Fomento ~i:'leiro. Detection of the gravimetric .io,:J,dy 
corresponding to the orebodies. 

6th .June 1972 - signature of the eo?'ltract fer ;i:cos;>ection and 

ex;.~ oraticn between the Association (SMS, SERE.'-1, SMMPP) ar.d the 

Portuquese State, represented by OGG.~. for a ~eriod of 3 years 

proro<Jable by three suressive ;ieriod ot· 1 year each, and covering 
~ initial ar o! 40CO sq.Km. 
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29t~ Janua-..-y 1973/March 1973 - Begininq and end of first 

driiling {Nl; up to the depth cf Z44m, vi th negati ·1~. 

1975 - ~acicnalization of SMS and l)f C"JF 

lst April 1977 - Begining of drilling N2, 5Cm fa= from Nl 

15th May 1977 - N2 d=illing C'Jts ~inera!ization (complex 

pyrites rich in zinc) bet~een - 35Cm and -4C3m 

lst October 1973 - ~nd of CVl dr:lling, lk.~ away f=om ~2. 

tha ~ c~Jts 45m of mas.s.:.-.,e sulphid.as, including lSm wi i:h 7. 4 pct cu 
co:itent 

12~~ .June 197a - New cont=act fc-: ;:=cspecti=n :nc ~xploration 

c~twee~ the Asscc~aticr. ar.c the Stat~. =~= a ~g=i=c ~= ! year 
pra:r~gable ":>y a seco:1d ;:e=ioc of l y~ar, anc ;:ar;::.~ -;u :ar!.y 

1978-80 - Intensi'le drilling campaign allo~s ~~= a ce~ter 

~~cwlenge of t~e oreoccy 

24t~ ~ace~bar 1979 -

:-1~;:.alurgica d·= .;len~ejo, 

succeeds to SMS. 

:~corpo:ati.i:n -·~-
- .... (·CC"' o ec· · .... :.. • ::- • - .. ho •n ... y 

E,,11p::sa :·?inei.:ae 

.3tata} that 

:abr~ary lgso - The Associatic~ !:r~ards to the ~Jverrunent 

t'!'le :aac:ort "P::-2liminary Study on the E:·:;;;:>loi tao:~ i :y o: :·Ie·Jes

-C~rvo orebodies" 

24t!l .;u ly 1980 - Incor;.ioration of .3cminco: - Scciecade :1inei.""a 

de Neves-Cor.vo, SAAL, with 51% E~.MA and 49% s:c:a:::~1+.SM . .1.'1P (in equal 

;>arts) 

4/5 August 1980 - Demand by S~mincor of 14 concessicnsi::ve.:::ing 

th~ full ar~a ~eves-Cor·,-o - Gra;a - Z3.":1bujal 

30 Au~Jst l9SC - Publication of Scmincor ~y-laws ~n th~ 
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cfficial ;:a~e= "Diario da Re;:ublica". !II Se:ies 

4th Se~te!':lber 1980 - lst Gane=al ~eeting of shareholders of 

Scmincor ~it~ designation of the 3oard and lupervisc=y 3oard 

17 July 1981 - Publication in the Official Paper, Diario da 

Republica. III Series,of the titles for mining concessi:ns 

19 Nove~e= 1981 - 3egining of the mining works for access 

to the o~ebodies: begin.:..n; of the ramp access 

2c Jar.uary 1982 - Segining of shaft sinking 

l982/19e5 - Project constr~ction 

To th~s cv~pl~te c~=~nolcgical i~!or~ation, only small 

comments or complements ~~e to ~e adced: 

- the second contract for pr:s;:ection and ex;>loration, in 

se~ence to t'!lS! first. includee cl3'Jses :m roya!.tees payal:::le for 

futureex;:oitation of the orebodies, wi.~h differentation of 

royaltees payable -c;o ex;;racted copper ore and to com;>lex ore 

(this ones also submited to the condition of its economical 
treatability): 

- wit~ t~e demand of the co~cessions, also a new demand for 
a contract cf ;:i=cs;>ection and exi'lcra':icr. was presented oy 
Somincor. '!'his c~ntract was granted am: Sc-mincer still pursuits 

active drillin~ operations not o:.ly in the concessioned area 

(where new finc.inqs are to be noticed but also in the thereby 

cont!'actee are,~s. 

- a pr~visional protocol of Foreign Investment, between 

Somincor ies shareholders and the Portuguese State (re~:esented 

by the Institute of Foreign tnvestment) was signed also the 24th 

• 

·. 
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~uly l~EC. This protocol gave place to the Inves~~ent ~ntrac~. 

signed the 21th December 1981 and that gav~ the i~dication of 

the cbligation of the parties and of benefits c;: :i."'l tee! for ~!'lat 

di:ect foreign inves~~ent in Portugal: 

the ove=allschedule of t~e project, as well as the general 

cont:ac:.ed obligationi jf Somi.ncor, incluce the obligation of 

also ex?loring the ccmplex pyrite ore, al.so pzesent in Neves
-ccrvo in substancia!. amounts. F:!.:s': 3::?':~ule ;:rovic!ed !zr complec 

develc;::nent and start up of exploitation of ~inc-bearing ~yrite 

up to the end o= 1990 (i.e. 4 years later th31l the cc;per 

~xploitation). These time-targets, have been optimistic and 

copper c:;ncent=ates will be produced only in 1988-89: a 

co:re3pcnding pos~ponement is t= be ~x~~cted also f == ~~e com~lex 

ores. 

At first disclos;;res a=~er ~~is discovery (:5,;2~. ~eves

-.:=rvo c:-ecccies were descriced as ":~;;r disc .sh.:pec =r:oodies -

Seves Cor·,·o, Grac;a and Zamoujal - cf ir:egular cont=u.r, within 

on area of about 6 sq.k~ •• ( •• ~}having a sub-horizontal at~it::de 

(from lC to 252), at dept!'ls relative to t~e su=face ranging frc:n 

3CC to 70Cm and with ~aximun recoc;r.izec ~ineralizat:!.on 
thicknesses of SCm (Neve~}. 8Cm {Corvo), 9Cm (Grac;a) anc SCm 

{Zambujal). These orebcdies inc!~dad three oasic ore tY;>eS 

• copper ores: 
• co:nplex pyrites: 

• c=ude .,yrite (with 0·1ara:l r.:ount 

of ~on Ferrous Metals :owe!' an 

3 • 5 _;>C':) 

being pratically all these three ty;>es of ore presen': in each of 
.- the individual masses.although in diffe~ent relative p:cpo:tions. 

Geological reserves disclosed in the 

were the f~llowing: 

d of 1984 (36,41) 



ccpper c::nta::ning ores 

complex copper/zinc ores 

complex zinc ores 

84 -
26.8 

8.3 

32.9 

. , , . 
m.!.--~cn tons wit..'l 

million tons with 

million tons with 

e.54 pct cu 
4.87 ~ct Cu 

2.33 pct Zn 

• .;a i)Ct Cu 
5.71 pct Zn 

1.49 pct Pb 

as ~ell as L'TlpCrtant amounts (abt Sc million tons} of c:-Jde 

?Y=ita (under 3.Spct total~~ aot 4~ S). Geologi=al reserves 
are to be understood as identified reserves, vithc~t recover-1 

yelds and cilution cr~teria usec to deter.:iine ex;>lorable reserves 

(41}. 

The ime:or~ance of ex;iloration works carried on by the 

A.ss-~ciatic:: '.J? to the incorporation cf Scmincor may ~e cesc:-ibed 

0= 7- o~ oc·-~ -al ___ ..,..::;,es ar.·..: , 24 ..... -... -a-ot"" ...... t:~ - = ... -~ .. _-i.· 10 __ .. ,,,_ ...... --- ---'- - r--·-· ·- .. ,,. ·'' ~··- .,,,,...... ..._ . -
(32} and by an overall disl::u=sement of aot 4Zo.:o6 ?T~ (i~ 1990 

basis}. 

In 198~ t.'le obtained reserves '-"e=e ev·all.:atad after 135 

positive drillings and 2495 meters of intersection with the ore. 

In 1984, 4C drillings were alsc car=ied on (23 from t~e 

underground works). in a total cf 13,0?l meters (41;. 

1.2.5.2. The i~cor:oration o: Scmincor (1980) 

~esc=i~ticn al=eacy ~ace f=e~uently =efers to t~e inc~r;c:~!:.:~ 

~! 3cmi~c~= :n 19~0, after ~egcciati~~3 ~et#eer. ===~~A anc its 

F~enchpartners, wi:h presence cf =:pras2r.t~tives of the 
Port~gt:ese:; :-tini.stery of Ind'Jst:y ar.d c! t~e !~sti t~ta == 

. ;.s al3c :nentioned, t!lese negociatio~s were closed the 24th 

.;·J!.y of that same year, with the es tablisherr.ent o! Somincor by- .. 

-laws, r .. he decision of demardng. the mining concession and of the 

application !or a contract to pu=suit exploration, and t.~e 

· . 
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~ignature of two protocols, er.a refering to t.~e =elations between 

par~ers the ot!'ler to the granting ofbe nefits and t.~e precision 

of duties by and towards the r-:lr':uguese tate, represented y the 

II~. This last protocol wculc ce replaced by t~e f~r::ia! contract 

near the enc of l.981 • 

Not entering in details, scme of t~e principles regulared by 

t~e partner's protc~l were t~e !ollo•ing: 

- re?lacernent of first Ag=ee~ent (6t~ ~une 1972:, wit~ full 

transition of rights, obligati:Jns and asset3 to Somi~cor: 

- agreement on the inc~l";)Oration and by-laws of Sornincor 
(established vit!'l an i~itial::h3rehclcers capi~al of 7C0.1C~ P~~) 

Z:·t:-:.~ -· pct 
5-:-":'-:-•.,f ...... :: _,.. ... _,.. __ 

~ .... _, =t'--

S"'·~~:? .... . :: 
£:C~ • 4-- , ..... .-

- rules of preference i~ sh:ires t=ansrnission to third 

parties, stating no preference rights of t~e French par~~ersfor 
61Y t:ar.smission Pcrtug~ese/:';;r':.'!.:g'.:eso! bet ·.:.=~ p:efar:::-:=a of the 

Port~guese part~er in ~he t=~s~issi~n :rorn ar.y c! tha :renc~ 

?artners to a third pa=ty i! that pa=ty m~kes not part of the 

res?ectiv? Groupand bi~din~ cf e~ent~al thi== parties to the 
protocol~ 

- c~nstitution and ~er!or~ance rules for the 3oarc of 
oirector (4+3 members), desc:i;>tion o= the speci=icduties cf the·3 

members of the executive corrvnissi~n (P~esident and :inancial 
Director, to be appointed by the Portuguese partner; Indust:ial 

Director to be appointed by the F:ench partners); decision 

covered by minority protection; 

- r~les about exp~t:iated personnel at the ~ervice of 

Scmincor (namely its progressive reduction), and of technical 

suppor~ and assistance to be supplied to Somi~cor by French 
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;>artners: 

- r'~les abcut the incustria! ~nc commercial ;olicy cf 5...~~c== 

namely t~e follcwi~g gene:al <;'~ice!.l~es (32) 

i - altai~ as quick as ~ssi:le t~e ;>r~cucticn targets: 

ii :aciuce the technical ris~s connectee to the exrloitat:X:n 

of C<='m:;:lex ·:>!:'es: 

iii i:iteg: ate thg eve:-all ;>reject i.!1 t.11~ Sational 

Metallurgical Plan {see refe:ence ~ncer l.2.4.4.) 

.; - .: .... __ .; - .. 
____ _,~ -- -Cl.i. 

-·· ... .: 

- indust:-ia! objecti~es of Scmincc:, in co~nectio~ wit~ abo~~ 

mentioned g-Jicelines and re!ering not only to copper o:e but al~ 
to comple:< ;iyri tes, these depending ::-cm ~recess de•Jelopments fer 

its ~r~cessing a.~C :e~iring a cer~ain c:~sti:Jticn c: :e3ar~e 
.:_ ... "P'O:.·~""'~c ... • •"e ~~-~ if re~i:'ed.: -'-"- ---If'- ..,_" ;'\llX- "'1.-

- def initicn of c:~unercial policy o! Scmincor in order ~c 

obtain, at the ~utlet of res;ective facilities selling c~r.ditior~ 

n:t ur.de: these pre•1ai!.ing at th~ international markets fer S';ch 

p=cduct with deducticm of ! =eis;h ts up :~ t:icse :narkets and taking 

i:i'::> accoc::it all other econ=:nical ar.d .:i:'lar.cial co~~·::nen':s in the 

fo::nation o! p: ices (if international co:ldi tions !o: ;::icing are 

not p:atica'::>le, So~incor will look :or for~ule:e t:ansponiole by 

ada-ptation to its ;>roducts :·: 

- ?ri~rity in the supply of Portuguese metallurgical plant:3: 

- rules for the demand of offers from traders out.aide PortJJqal 
ir.cludin~ those ~ertaining to the G~oups re~re~ented by tha ~arties 

·. 
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:ut al~~ys keeping the ~rinciples of !air com~etitivity: 

- wil!ir.g of French partne=s to examine t~e posibilities for 
"" .; ··c.; t.;on ;n ... ""e -e ... a11 u ... ,...;.....: u ... ; ... s event·~"',,v t"" .:1av .... ng ;::ar-~ .... ;>a • - ..... ~, .. u - -- -"='-a.1 ·•-"-' ..-g-.... .... 

create in Si~es: 

- set u;: of financial st=uct-:.>re c.t the project: 

- :settlements 1 bet~een pa:ti:s !o= t!:e corn;:er.s.i~i~:l c! made 

- general regulations and hardship clauses. 

.::c:a.e o! the exploitation :e:=inciples stated in ~~e Partner's 

~=~tc::::cl (and in t~e ?crt~g'Jese ~i~i~g la~ t~en pr~vai:ing). 

.~ ... -.... In·:~~';:~~--:-: :~nt=3c: si;neC i:-i :.he seque!'lce :f above 

~e~tioned p=otocol reproduces scme of the condi~i=~s ~~er2in 

contained and sets for others, such as: 

- e•ri:lnt~on of stata ::::apita~ (:ninimal figures) up t~ 1986: 

- p:ccuction ~inimal targets: 

1st p~ase {1986-1989} - l million tonnes of c::::ppe: contain 

containi='g o:.:e -Corvo type• t= obtain in prir:.ciple 2CC, COO 

yearly tc;'lnes of co:icent~at~.3 ·====~spcr.c!i:ig to apprc:c:. So.ccc 
~cr .. ~es of c~:;=pe-:: and abt 16 tc~~es =f ~ilver: 

2nd pnasc (l990-2CCO) - 1 million tonnes of c~ppe:-

o=e as per above , plus l mil.lion tom~es of complex pyrites "Neves 

ty:;;-:J", ~:: :btai:i in ;:-inc!.;:~ : ~·: .. cc: y-:,~!.y tc:mi::.s o: bul~< 

·::nce!".t=3~~.s c~!"=~spondi:ig t: .:;p::.< 45,CCC t~>.n:!s c·! ::i:ic 9,ooo 
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3rd phase (2CC1-2017) - 2 million tonnes of co~plex pyrite 

c=es corresponding to 2iO,OCO tonnes/year of concentrates and 

7C,CCO tonnes zinc, 14.CCC tonnes o! cop~e= , 8,CC~ tonnes of 

lead and 55 tonnes of silver. 

thus granting to Corvo and Neves t~e ~inimum exploration 

period cf 15 ar.d 28 years (as already repc=ted, a certain delay 

has to be present~y considered for t~is schedule). 

- object~ves and its evaluation fer each partner: 

- fiscal incentives awared Aecording to t.~e t.~en prevailing 

Portuguese law (34:, and other Portuguese State obligations: 

- d~sposit~ens on external financing: 

- necessa=y =e~aticn oet-een ta=;e~s and incentives: 
invest~ent fol~~w-u~: c~r.t=ac~~al ti~es: force ~a;eu=e,ap~licable 

law and hardship clauses. 

1.2.5.3. The cession of forei<=l :artici~ations in Sominc=r 

(1984/5) 

Up to 1984, no use has ceen made ~= ?=otoc~l and Contractual 

clauses ~: transfer of prope=ty cf the share& in Somincor. ex:ept 

for the full transfer of Serem titles fo Ccframines - Compagnie 

~ran~aise des ~ines, also member of the BRG.~ Group and therefore 

gi~ing no ~=eference to the Portuguese partner. 

However in October 1984 the :=en=~ partners in Somi~ccr 
entered in an ag=eement with RTZ ~etals Ltd, from the RTZ ~=oup, 
establishing the terms of t=ansmission of their entire 

participation in JCmincor and as~ed to the Portuguese part.~e= 
its ~osition regarding the exercice of preemption rights and to the 

Portuguese relevant .Authorities theira~proval to the t:ansfer of 
· h~ c~~, rig ~s .~ . 

The P~=t~guese ~ver:unent decided to procedEd tt> a prospecticn 
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in the international market. having in viev the study and 

appraisal of other opportunities to place the investment 

participation detained by French corporations - however not 

get tine; enough results to decide c therwise th~n instructing Edma 
not to exert its ~rHmption rights and to agree to th.at 

transmission of shares,, after t~e agreements set f-~rth wit.h the 
French shereholders were revised "under the ex;erience 
got in the development of the mining ;::-cjec~". as well as f:::.r 

intrcducticn of several mcdificatior.s i~ localized ~uesticns. 

such as the provisions of fiscal incentives (to acapt th~n tc 

the result~ of negociations of ac~esi~r. of ?~rt~~al ~~ ~~=~- ~~e 

ccnt:-act:;a1 text wa~ alsc aca;:ted to t!:e :-a:v circ-..ms::..~r.cc-~ (Ji:}. 

Therefore. with the ~urchasa cf :~at ~3 ~c~ ~~~i~i;~tion arc 

the appr~val of the ne...- contract of ir:vest."?lent., a ne• prctoc::l has 

been also established between t:>artners tc cover the fc.!.low-ing ne ... -

share:-ca~ital ciistribu tion cf Sc:nir.cor: 

51~ Edma 

49"~ RTZ Group. represented by Tinto 

Inves~~ents Bristol Lt.c and with a 

representative participation RTZ 
·(Metals) Limi ted-s. 

In the contractual terms ne .... ly settled (Augu~t 1985), the 

sc edule ~reposed for the mining project is the following: 

- copper containing ores: ore dressing sta:t-up ~ith 

production of concentrates comme:cialy saleable in the 4t~ 

quarter of 1988. and attainir.g a trecatment level of net under 1 

million tons of extracted ore in the 4th quarter 199C: 

• Recently RTZ (Metals) and Tinyo Investments Bristol incorporated 
in Lisbon and in the proposition ot 9:1 in share capital of So 

million PTE, the company •RIOMU4AS - Servi~ca T~c.nicos e cincanceiros 
Lda, whose specific purposes are the supply of technical and 
fi~ancia· services to mining corporations•(44). 
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- ccmplex pyrite ores:conside:ing the st~dies to undertake 

prove t..~e tec~nical, economic and financial feasibility of t~is 

ex~loitation, Scminc~= wi!l start the t=eat~ent of sue~ ores 30 

:nonthes aftar decision (as well as al tain :naximl>m level 

prcduc~ion in 48 :nor.thes). 

'!'ha purchase of the F:"ench rights in Scmincor ~as a 

cont:o versia: fact not well underst::od in E'=ance ( 36) , deeply 
cormnented in the Portuguese ;:ress (.;c}. as well as in t.lie 

international =eviews of the speciality (37, 38, 39 amcng others). 

The ~ain objection raised in all t~e published comments remain 

in an eventual "suf!ocation" of the attern~ts to develop a 
Portuguese based smelte~ by exporting the c:pper ccncent=ates to 

Suelva, Spain and increasing the capacity of the coppe= smelter 

the=e exi.s ting, c• .. -ned by Rio '!'in to ~-~i:'1e= ~ { 49 pct ~9 ;ct 

mines in Sougainville and Pa!abcra). With the ;urchase o: Sominccr 

and re~lacing ~y ?c:tuc;uese concent=ates cu=:ent supplies f=cm 

other f3'r-pla.-:ed mines (to Suelva and/or ot~er srnelte:s i:i ~urope) 

an increase of capacity in Huelva and ~r. opti~ized ccncent=ate 

distri!:>ution in al ternatl.•1e {and perhaps nearer ) ma:~tets is a 
conca~t~al idea suggested by t~ose recent c~mments and per~aps not 
to discard { 46 ), albeit the preference to local smelters remain in 

the newly-agreed formal texts. 

l. 2. 5. 4. - '!'~e ~eves Co-::~1c ='=~ ~ect 

':'he :nain fea t~:-es of the ~eves Corvc Project have al.:-eady 

been mentioned in prior description and theref~re this section 

only will report other elements col!ected frcm available 

sources (33,36,44).giving some general aspects: 

ore production (1st phase} l million tons c=pp~r ore 

(a~rt 1985 of Somincor mentions the possibility of an 
increase in this production level up to l,3 millior. tonnes)(9l) 

·. 
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~ui7alent copper con~:nt 

!or l :nillion ton ore 

o· ....... -

cut consice=ed in 1982(33} 

in~~ial investnen (ls~ phase) 

~cs~~ion cf t~e shaft sinki~g 

~~ 31 st Oecer.i.ber 1984 

total lenght foreseen for sha!t 

diameter of sbaf t 

ex~= ac:.icn ~ria sha!~ 

locati~n of the =amp mo~th 

gradient of the ramp 

70,CCC tons 

2 pct. cu 

257.S ~il!ic~ USD (1984 
basis) 

473 m 

530 m(even:~ally 7CCm) 

5 meters 

ore/year 

C :n {l..:·:el+21C 

, .... 

ccnc:e~e 

hyd=aulic filling 

concant=ation yeld {copper) 
(33) 

c~~te~t o: co;~er in co~cent=ate 
(33) 

water su~ply to the ore dressing 
plant 

above 9C% 

abt 

abt 2xlo6 
cubic meters/ 

/year 



t=anspor~ of ccncent=atas: 

by tr~ck up to de railway 

~Y railway iJp to t~e ax~o=~ 

3CK.-n 

er smeltar point: Sines {90Kml or Setubal 

U2okm) 

flotation Cc=;per) 

~ac!'-.nical a :.:·di t 

persor.nel (!o::eseer.}(36) 

royal ties ( 36): 

i:i testi:l; v2=1 ~i~e 
-...- .. ----- --~ -- .. --· . :1- ___ ._. ___ "=' •• c: -.:=.,,,;,-..;...:.-" 

in ;:=o·;ress 

lst phase: 308 underground 
78 surf ace 

c.S pct of t~e 7alue o! ~=~c~c~s (at mine p=e~ises)) fo= 

the :·tining :J:vel~r:'E!l~ :•.me 

ta..xes, if abo~1e. that amount. 

A more de:ailed desc=iption and :e!e:ences to xe·1es Corvo 

p:oject are available from other sources ( 33, • Relevant data 

about the mining project were also ;ublishe~ wit~ s~~inc=r's ::e;~rt 

1984(41). 

With the concentration of cop~er ores by flotation f:om pyrite

-matrix rich copper ores, a significant a~ount of by-pr~duced 

floated fine-grounc py=ite will be si~ultaneously available - that 

(together with the avail.abilit1 of floated py=ite also from 
Aljustrel project) may •.rell cont:ibute t:i change present pat.:et'n of 

Portug-Jese sulphuric acid p=ocuct:Cn f:cm complex pyrites as 

already mentioned. 

1. 3. Ni eke!. 

No nickel primary resources are reported for Portugal. A slight 

refe:ence is m·ade to geochemical anomalies ( 2) and to the interest 

o: investigating nickel in connection to ~asic and ultra-basic 

·. 
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!.4. Lead/Zinc 

ilit!l t.':.e -;?lut down of Ter:.-amcnte :nine abt 1973, by exaustion 

of :ese~ves. t~e rort~guese mi~ing p:cduct~on of lead ane zinc 

concent:.-ates had no pratical s~que~c~ (exce~t for t~e co~plex lea!. 

gold ar.d silver-containing sulphides ~f ~ales, exploited 

s;::eci!ically as a source of precious metals ar.d new t=1.! r: ed 

outside ?~rt~gal}. ~ven then t~e i~tarest cf Terramonte was 
mainly :;,~ the sil·.-er content of its lead concent:ates. 

This justifies the viem;>oin~s of sc.~~s C~lEIRO (2), already 

in 1971 ("!n c~r cppi~icn, in ;:resent conditions, t~e economical 
pcssibi~ities o! a graat part cf c~r rescurces for lead ~r.d :inc, 

C .: .. ,,.o -=:. 1 ~· ... r.e"'"' .... -.... · )""- 0 -c:---0 .. c• .. _ -av ..... ,1 .. 1., .. • _.,.,l; ....... 
- -••- --•- • ~· • .. :• .. • ,. c;;;..- .:a a--·-r •-- - •- .::t : "--~ 1 --- '-2A-.r.. -·"~ 

rec~·-·e~f :=:::n cc:n;:lex pyri:es) ar.c of 

et al (42), in 1984 I • \zinc and. leac ~:--=Ct: c~i = ns "nat;er ~a~e 

been very :epresentative since for lead cor.ce:it=ates neve:: more 

then 7CCC tonnes/yea= and for zinc 3CCO tonnes/yea= w~=a exceeded~ 
and also =gverting to the futJ=e exp!oitation frc~ cc~plex 

py:-ites). 

~o production of lead and zinc a=e reported in the statistics 

of the ~ining sec~or sinca 1973~ lest available figu:es (5 years) 
( AC:\• ..,_, J • 

Table XXIV: S~atistical figures available on lead and zinc 
concentrates production in Portuga:.. 

lead concentrates zinc concentrates 
ton~es val-:Jes t=nnes •1alues 

106.Pn: lC6PTE 
1968 2,541 26.l 724 5,4 
1969 3,212 18.5 2, 272 5,4 
1970 2, 465 18.5 2,660 5.1 
1971 2,155 12.8 3,550 9.5 
1972 l,830 12.5 3,C6CI 8.4 

1973 715 5.5 1,159 4.8 

(since 1973: no production recorded tor lead and zinc concentrates) 
Source:(45) 
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The production of lead from lead sulphate m~ds and f=om 

Cot=ell dusts of tile sulphuric acid plants roasting pyrites was 
carried out by c.:F (and post -1975 CUi:nigal) in .Barreiro since 
1926 and later•enriched• by the addition of Jales co~centrates 

in order to produce p=ecious metals. P.owever t.~is indi=ect 

production cf lead from pyrites, restructJred in 1953, has been 
discontinued since 1977 due to econcmical and environmental 
problems alsc related with occ-Jpational ~ealth. 

!n what regards zinc, the si~uaticn of ~ri~ary "i~direct• 

produc~icn is not exactly the same, due t:::> the possible recovery 

in the CUimigal works at 3arreiro of up to ll,ccc tonnes/year of 
zinc metal from the treat~ent of pyrites (see section 2.2.1.). 

ThJ s c:mplex ;>Y:-i tes are to be regarded as &:resent &"ld/or 

fJtJre p~tential domestic sou=ces o! lead and zi~c ~~ Po=~ugal.. 
I.. • e,T- ~ 1 (,di;) • •,. ·-\. d . lQQ.O •h aavinc; ~-.:. e ... a " . ., es .. ao .. i~ •• e in -~-"T .... e 

pe~spectives of production at a middle term: 

Neves-Corvo 
Aljustrel 
Quimigal 

in tor.nes/year 

10,CCC 

3,SCO 

13,SCC 

~ 

sc,oco 
14.CCO 
!.C,CCC 

74,CCO 

Even with so~ewhat lower prospects, that seems to be advisable 
as deduced from latest dat3 on the Scmincor (2d phase) and 
Aljust:el ~rojects. as well as f:om t~e practical reduction of 

Sar=ei:o output tocay, the fact is that the complex ~yrites will 
provide, (i! these two projects follow) substa.~tial amounts of 
concentrates of these t~o metals. 

The occur=ence of other .,otential Jo~rces o! lead and zinc as 

well as t."ie possib~.lities of certain t=acitional orebodies 

(':.g~i~a .:.~ ~~u=a, district of 3e;a) should n~t be neglected. 
'!'"le• abnormal• c-:>ntents of c:op;er in Neves-Corvo finding makes not 
ea!'{ to excl·Jde i)Ote:itial •exce;t]ons"for other metals. 

• 

·. 
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Alt~ough the relative meaning of each of t..~em scme 

c:ncessions fo: lead and :i~c a~0 ~owever re;:crted in 1934 

{including t~e c:m;!ex ~y=i~e ~=a::Cdies o! 3eja dist=ic~~-

1.5. ~ 

~~e ~roducticn of ca.lSite:ite c=ncentrates i~ Portugal ha.~ 

shown a disc:ete decline du:ir.g the le-years ~eriod 1975-1984 

(7 I 45): 

.'fable X::-'l: Cassi teri te production in Portugal 

Cassiterite c~ncentrate 

{abt.69-71 pct Sn} 
t:nnes value lC EPTS 

1975 529 62 
't~"7,C: 0"!" 73 ... ., . - -; .... 
!977 379 lCS 
't 0"7!:1 -- . ..., 4C; '! = "2 ---
!.979 34€ 173 

1980 421 229 

1981 506 299 

l9S2 585 403 

:983 -•Q.: 
-r .. - 454 

1984 453 558 

a:erace 459 

These fiqu:es are well celc·..- the ~·ea:ly a•rerages :-:corded 

for pre,rious decades: 

1945 - 1954 

1955 - 1964 
1965 - !970 

14~: tcnnes/yea: (average) 

1450 

781 

wha~ may be related to t.~e exaustion cf some i:n;>artant mining 

resources (45). Although some aut~rs remember Portugal as a 

"big vrcduce~" in the begining o! t.,e 40's, getting 

occasionally to the range of 4COO tonnes/year of concentrates, 

present situation is .already tar from the "moderate ;>reducer" 
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However tin mining in Port~ga:, in c-:J:rent cays, stillkeeps 

scme re!evant feat~res: a.bout lC pct of t~e value of total mini:.g 

output in 1983 could be r~lated to tin p::cuction (8 re: in 1984) 

and a great number of existing ccncessions (abt 43 pct} is 

connec':ed t::> tin ~ining (seetaole in next page). Al=eit thi~ 
statis~c may be put in que3tion because of t.'le heterogenity of 
the concessions countee, it may oeuseful. fer getting some 

C":nclusions: 

- about t.'le locaticn of tin mining: tin mining is dcminant in 

Nort?t ar:ci Central Portugal, and specially inland, corresponding . 
to the area of hercinic ~anitizations. The southern locatio~ of 
tin :es~urces, w~th exce~tion cf the t•-c cases asscciated •it.'1 

~oc~ most common associati::ms c! tir.: a_pprox. cne half of 

this locations refer associations with ot.'le: Minijg :esources. 

Ti;>ically forth! tin :nininc;, in ?ort-:Jc;al, is t.'le association wit.'1 

tungsten, other associations to recJrc: tieani~m. columbium, 

tantalum, litium, etc. PartiC".;!.arly inte.t~s ting ist.~ associaticn 
to complex pyrites, .to which special ~eference wi!l be madelater: 

about the dimension of tin mining: a so divided activity, 
with so much concessions, surely_ must fo:low the gene:al featt~re 
o! Pcrt~c;uese mining c:>ncessions - i.e. small units, dispers~d 
grocr--afically a.~c some-imes wi~'l very di!!iC'~lt access and 
~estionable rentability (sit~aticn aggravated wi~~ p=~sent 
crisis o! tin and for relevant cases of "double. mini~;", cf tin 
and tungsten). It is not surprising that, with a so i~pressise 
list of registered concessions, the number of cente=s 
s~t;nificatively producing in 1983 was in the range of 14, 

cor=e5;:encing to about 25C-270 concessions, within following 

types (7): 

• 

:. 
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Table :~I: 

Tin mininq concessions reqistered in Portuqal (1984) 

Tin concessions 
Total = ~:J ~:.;.:t concessions Sn Sn+W Sn+others Total 

Aveiro 86 ll 11 
Beja 52 2(a) 2 

Braqa 58 9 9 

3raqanc;a 163 30 25 4 59 
Cutelo Branco 95 28 14 5 47 
c·.; imbra 24 3 3 6 
~vora 27 0 

?'aro lo 0 

Guarda . 224 41 11 114 l66 
Leiria 12 0 

Lisboa 2 0 

Portaleqre 29 l l3 20 
Porto 98 33 1 l 35 
santarem 13 0 

Se tubal 36 0 

Viana do Castelo 106 51 11 2 64 
Vila Real 199 90 16 12 118 
Viseu 131 13 28 3 44 

1365 295 121 165 581 

' 

; (a) Sn contained in complex pyrites (Source:?) 
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~able XXVII: Distribution by types of centers 
active in Portugal for tin mi.1ing: 

:l Vei:: t~e 

!a) 

!~) tin + tungsten 

I:}2lacer type 

si;:!i!i~ative 

producing 

centers (1983) 

2 

5 

7 

es ti.'?lated 

;:or~ion of 
total production 

13 pct 

:c pct 

37 pct 

~it~ exception cf t.~e ;:-eater ;rocucin; cent=~. t.~e 

•f=ac;;mentation• c! tin minin~ (as well as tungsten mining) in 
Port~gal may well s~ggest a dsm.al.l mini~g approac~n. !n all 

mentioned mines, ~in is present as =assiterite ;iving 

c~r.cen~ates ~hcse tin content is ~it~in t~e ra.~ge E9-7l ;ct. 

'!'~e en~:: exce-;tic~ 

.::.: .... -~ ...... _ .:t ... 

C ·""'""". r.=o_r .-_-.::._ .. _ ·---..:---~ ---·-.::l- -----r: .. ---.3.:: ........ ·e -~.---..;-:...: -- .,1i::--; -v... - ._.._, ,,-~--"--'- _...,r'._,__ .__ ... '-": • •- G~w- ,;. • .., - 'llj;;:_.., ___ ._ G.ii't - -'""":S 

.; n c-o""'""- c·--.c~.-·-a .. es ~""'-:a ~-~r .... "'.,.c:,'t-·_· ... ~ •. ,_ -· .... ........ .., .. ----- - ,..._ - .. - •.. 
residues {!5) (#hat brings to a ~ulk ore c=~tent o: a.!:t 52CC g 

co:ican~ati:Jns are 

f==m these ores p~ ts a very .serious chall•n;-e tc :nine:allur;y 

anc metallurgy. "8 a :natter of fact - and if no :ninarallurgical 

sepa:ation of tir. is !aasible - the =acjve:-y o! :~~3 ~etal will 
stay . .,ery doubtfu! in m_ineral processinc;. this b'!!eause: 

- a g:'eat ;:ar~ o! the :in wo·;!d re~ain in P:i=i tic rasidues by a 
c~:wan~i~~al ~=ea.:.11'!!nt. as ;>e= above in!or:nation: 

in ..-vro m ... ~a' ' ..... -. r-1 -g• ·-""'-~4 • ~ sigr.~!icati~e ~art o~ the tin 

a•;.zntualy pres•nt:. in f'J:-nace feed would ;as3 to 3lags if co:nmon 

procesr.es are used: 

, 
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i:i hyd:ometallurc;y, a c;r-eat part o! t~e tin present in treatec 

concent:ataswould follow the iron residue, if ~~.mon ~=~=esses 

are ·:sed. 

'?hie ~c=tance :! this p:oble!n can 'be easily visuali:ed: •"i::h 

l millicr. t~ns Corvo cop~er-ore, acce?ting the ave=a~e content as 

above, the ~antity of tin ;:=esent is i!'l the range o! Scco 
tonnes/year (eauivalent t~ abt 715C t=nnes of cassite=ite 

concent=ate i.e. :l!Ore then 15 tL~es ?ortJguese procuctior. from 

t~n ~i~inc; in 1984 ••• what also :nea~s tha~ wit~ a t~~ recovery 

c! r.c mcrg t~en ••• lo~. a pratical!y e:;ua! pro:~cticn to 1984 

figure c:iuld be a!!orded ~nlv fro:n C~r·10:. 

Retu=ning ~o con·;.'lntior.al ti!: :::i~:.ng, !ollowing :nain 

?~=~~;t=ese mi~~ng ce~ters have t~ :e c;'~Ot~== 

This important ~ining cente=. p=occcing tJnc;sten anc ~in 
conc~ntrates (as ~ell as the ccppe= concer.tratas alreaey reporta:!} 
and incl~ci~g 42 concessions is e.:cploite<! by Beralt Tin and Wol!ram 

The resources are of the ~:ein ty;:e ( W+Sn ), wi t!'l under;=ound 

mi~ing,~~c Panasqueira producticn in the latest years i~ in the 

ranc;e of 25 ;c~ or above of t!&e t~ta!. Port•Jg-..;ese ti.n cc-:~ut fr~m 
mining. Panasc;ueira also owns a se~siole part of tin eval~oted 

tin reserves. 

Beralt Tin and ~olfram Portugal, SA.'tL has tha foll~wing 

: shareholders 

3eral: Tin & Wolfram, Li~ited 

(ul~imate holder Anc;lo ;ime:ica~ Ccrp) 

IP~ - Investimentos e Partici~a9oes 

do ~stado, S.A.R.L. 

so.: 

19.5 

......... 
!!"'- -
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. ~ ~ . l ~ 3CC 106~~~ . 1981 w:. ':d a s .• arecapl.ta o.. • • ·- s~nce • 

3esides its i:n;:ortar.t tin production, Panascr~ei:a ~ining 

oct~uc cor:es::onds tc abt 81 pct of Portuguese production of 

tungsten concent:ates ar.d, as already mentioned, to sc~~ amount 

of cc~e= :oncentrates. 

Wit.~ an e."Dplcy~~ent level not f~= from the lCCC people, 
?anascr.Jei:a is a single case of dimension in the mining of tin 

in ?ort~gal. As a matter of fact ;:• ?anasqueira, as well as for 
other small centers already mentioned, the tin and tungsten 
mining cannot be separated and therefore t~e mining center has 

to be considered as a whol~. 

B) ~z~ozelo (in the •co~cel~c· of Vi:niosa, distric~ of 

~x;loited by :-linar;ol 
vent·Jre of 

Geo~i ~s S.A., fr=~ Belgium 

SP~ - Scc~edade Portuguesa de 

'?.u~reendime~tos, SnRL 

ethers 

(49 _;>Ct) 

( 24 pct) 

(27 pct) 

The situation of this company (with a share capital of 
183.1C15 PTZ in 1979) in what refers. to its 3elgiar. partner is not 
very clea: ~~ the ~omer.t, sin:e Gecmines, S.A. was recently 
re~~rted as having got out ~f business. 

Arqozelo ;>reduces tungsten, tin and silver, from a vein type 

resou:-ce. 

Mina:.;ol also owns mining :-ights !o:- copper in South Po:t~gal, 

as already reperted (:'1iguel Vac:as mine) 

Se.sides, Min ar;ol is ownar of one o! the two main tin turnac:•• 
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t!':at in P~r~ugal pr=duce meta.llic tin !ro:n casei ·=eri te c:::mcent=ates. 

as will be mentioned later. 

C) :-·=ntesini:o ( "c:::mcelho• anci dist:ict of 3rac;anc;a.). with 20 

concessi=ns. eY.ploited for tin by 

Sccieeade ~inei:a de ~an9a. Leia 
(4i ;>ct o,.ned by SP~ and 53 ;:c-t oy t.'lree ot.'ler private 

Portng-.Jese ;>ar~-.ers l 

a tin-veined ~"!;:'! :esource. 

i.. •• 
"'! 

0) .. T -e de a-- c•,...,.ncQlhc" C~ •l-a.•,.;a "'"_; --·c··-a" ,.;.; c•-•ca.. ,..._.: 
J.:i..i.:W' ~ _..,,,,, .... --• - r.-•••--- ~.-.... .:>c:, ..,,~ - I --- -- - - '-'-

-:,--':: ... : -. ..,,, __ .. _ .. 

..._ ... _ 

t~er. :s pc~ of t~e total ~in output !:om ?ort~c;uese ~:~es in last 

5 years period. ~xcept for Panasqueira. the average r=oduction of 

each of t.'le fina :nines was a~ t~e same range. 

Ot~er com~anies mininq tin i~ ?o=tugal: 

a) Bastos & =~a:-colinos, Lt • 

b) 

(concessions rented to Al!redo Pinto Correia) 

dist:ict of Viseu: tin-tJnc;sten vein resources 

Soci~cade !·!ineira A! egria, Lda. 

cist=ict of Viseu: cassite=i~e !rom ~lacers 
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~l Minemaque - Minerios, Maq-Jinas e Metais, Lda 
district of Portalegre: placer type 

d) Bejanca - Sociedade Mineira das Seiras, SARL 
reprocessing old mining rejects and vei s (W+Sn) plus 

stockverk 

e) Jose Rodrigues c. Sousa 
(rented from Minas de Cassi~erite de Sobreda, Lda). Tin 

and titanium: district of Coimbra: placer type. 

With the addition of these 5 minor producers, Portuguese 
mining production of tin gets co·rered by more than 95 pd: (as well 
as for considered resources, evaluated in more than 40 years at 
the average mining output of last decade, not including 

potenciali~~s as Argimela and Corvo). 

Sefore 1984, Gaia mine ("concelhos• of Belmonte and Guarda, 
in the district of Guarda, and Covilha in the district of 
Castelo Branco), of the placer type (cassiterite +ilmenite) also 

could be mentioned as a major producer. 

Exploited by 

DrOlnin, Explorac;io de Minas, Dragagens Lda. 
(40 pct Neoestano, SARL: 5 pct Banco Portuques do At!antico: 

55% others) 

this resource got exausted and the operations by dredging bas 

been shut (45). 

Mention shall be made, in this =--•nt, to the substancial 
potgntial resource of Argimela (•conc:elhos" of Goi.s and Pampilho•a 
da Serra, district of Coirngra) with the capability of producing 
200 to 300 tonnes of cassiterite co11c:entrates per mon~h, i.e. 

2000-25000 tonnes/year of tin-metal C 45) • 

In C0111110n terms, the economy of tin mining in Portugal i~ much 
dependent !~om its industrial structure (really) small mines, 
requiring the revision of extraction processes) and from the output 
ot other aubstanc:e• generally present (tungsten, titanium, •tc.). 

The ovGrall f.dll;)loyment related to the t:n And tungsten mining 
i~ Po~tu9al is ot .Ot 2500 peoplas. 

·. 
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2. EXISTING PRO~SSING OPERATIONS 

2 .1. Aluminium 

The absetic:e cf a primary aluminium production in Portuc;al 

implies a relevant activity in importing as well as in seconda-ry 

and downs tream activities for this metal however still vith 

a low consumption •per capita•. 

Taking ca.re of the general reserves for the use of Portuguese 

statistical information vhm metals are dealt. and so looking to 

reliable informations.followin9 figures may be quoted for l9e3(47) 

Table XXVIII: External trade of aluminium. all forms Portugal 

1983 

Tcta!. imt>Orts 

in-::luding: 

bulk metal 
aluminium alloys 

aluminium plats & foil 
thick.above 0.20mm 

below·0.2Clrnm 

tube.s 

Total exports 
including: 

bars and Sh a;>es 
cuttings 

scrap 

abt 58. 000 tonnes 

19. 300 tonnes 

23.CCO tonnes 

11. 200 tonnes 

920 tonnes 

650 tonnes 

abt 15.230 tonnes 

abt lo. X)Cx!OS PT=: 

6 2.90Cxlo PT=: 

3.6oox106~ 

2,340xlo6p-n; 

46Cxl06PT! 
6 l4Cxl0 PT! 

800xlo6nr: 
44Cxlo6rTE 
27ox106Pn 

Tha~a figures demonstrate the relative weight of aluminium 
in Portuguese imports, with a marked dependence on foreign 

su~plies and a distribution by categ~ries re!lecting the demand 

by downstream activities. Thus , more than 70 pct of the im.,arts 

may refer to primary metal and a.bt 60 pct. may consist in im;>0rted 

billets as a supply to alumininum ~r~cessing indu~tries. Abt 20pct 

of irftl'()rts covera luminium foils not yet produced in Portuqal. 
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t::> al ;,:nini u::i 
c-~~-·-i.·ng su-.... --,. .. --will -;.,.e ""-.:e~1 v ...... , .. ne~ { ... "l _...., __ ...J_ ~-~---~..: .. -.I """·- --• ....,..,,_._. "-" ...... . 

") -...,- :.- - ; "'n .; -c··· ---i.· ~c: ~ .:...~--;.·~-- . --"' -~'-- -~ 

.; po -·· ?c:t~;al. 
48}: 

~his sub-sect~r. produci~g al~:ninium sha~es. Ce!':lOns~a~es a 

:a~ic inc:ease in :ece~t yea:s (49}: 

197C - abt l32CC t:mnes ~=~ct;.::eC. 

!~SC 

1981 

l58CC 

21233 

~eeping a relat~valy geod util~zation c! an installed caracity 

~f a:: 31,3CC yea=ly tonn~s (u~ to 1982~ and 33,CCC yearly tonr.es 
after 1982. 

~ic;ures available in 1984 f·-:Jr t!le t•..;o co:poraticns that 

to;ether =e~resent more ther 85~ of ?ortuguese producti~n fully 
confi::::n this t:end (5C): 

1982 

1983 
abt .21ooc tonnes ~r~duced 

25CCO 

Five main com~aniesa:e ~perating in the sub-sector: t~e bigqer 

~=~d~cer has co==es~cnd. t= the fi=st abt 70~ of the overall o~t 
c~tput and the first two cover, a.s ~~r~ady mentioned, m~re than 
85% of production: 

• Pillar Portuguese (Alum!nio), Portalex, SAR!. 
• Extrusal, ~om;>anhia Port~crJesa de ~xt:usio, SARL 
• Funci~ao de Oeiras 

• ~ ~~r~~:~dora, SA.!U. 
• ?orjale~ - Sociedade Comer~ial de Aluminio, ~da {since l9a3) 

I 
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Ct~e~ statist~cal &:a=a~etars 1979/1981 for the f~u= 
c~=:craticns (cperati~g ir. 1981 (49} as well for t~a fi=s~ t•o 

(- ... -e '"hen ec:: --- --F ""\r ... ..;,.,_~~ ...... , 'r. ,oq2/,Q8J c=c' •••v- "-'• • - I:'"'-- "-'- r _,\Aw----a.1., • • .a..-'-" ...,_. J I 

Table XXIX: Major aluminium transformers in Portugal 

ye.:.= , Q"TQ 
.,:. _.. I .- l98C 1~81 1982 1983 

-!i:st :~ ...--• ··-.:.'-
nu-::cer cf c~r;:oraticns 4 4 4 ., 

2 ... 
val:Je of ;:rodt:c~icn (,OE~~ 1362 2294 3"'" .. ~...._ 4 ~ 4S59 - .... , __ ... _c...,. _ 

" c;=oss acced •1al.-:Je I, "" ~--) .;49 5?4 lC44 983 1C74 - - - --
invest.-nent, 

t: 
assets (lC-?'!'Z} a-

~. 

, ~n _ ........ .;c 42S 3 ., .. ..-. 
em;:>loym~nt (31':~ ~ece.'nber) 294 341 383 3E7 394 

Source:(SO) 

~hese ir.d~st:ies impo~t billets i~ suita~le alumi~i~~ al!oys 

==:.., S;:ai:&, ::'=ance, t'!<, ~o=·.;ay a.~d :ar.ada anc: s-:.:~:;:..:r ?o=':~TJese 

--·--~-'-~- - -'· -
-·--~ ... ~ "--"'---·· ..... 

Pilla:- had a Scee ton.1es/year remelti~g unit wit~ ho=izcntal 
c ting and was consideri~g its inc=ease =y 60 ;ct: ~e3ides 

zxt=-:Jsal was envisaging the ir:.ves~~ent in its o•-n =amel~i~g ~nit. 

!n t~e ~ear.time, all the ;~~=~=~~~ :esidues ;==d~cec i~ t~e 
extrusion units but in Pillar (.?orta~ex) were being exported 

fer =emelti:ig abroad. In 1984 t°!'le i:west.-ne~ti9 foreseen 'by ?illa= 

ar.c ~x~=~sal f~r ra~eltir.g #ere r.ct ye~ in service {50}. 

s=i:: not.as o~ t:ie !i=st ( ar::: ::ia.:::: p:·ccuc9:' above :'iler:.ticned 

( Sl) • 

Pillar Portugal (Aluminium}, Po=talex S"-lU. is installed in 
Cacem, nea!' Lisbai (abt 16 Km), ar.c sin~e 1972 ext:udes alu!:niniu:n 

billet.s !::;r sha;:es. With 2 extrusion ;r asses o! 1600 and 2CCO 

t=r.nes/~ aa: .?illa: cu:rentJ.y sup;i!.ies at:>t 70 ;ct of the ?ortugtJese 

marke~ using aluminium alley 6063 as main raw material (72). 
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!ts ~r~ducticn i:i 1983 w~s o! abt 16.cco tonnes of shapes. 
with co-~rcduction of abt Scee tonnes of scrap re~/cled in-house • 
A t~i=d ext~jcer was in consic==ation in 1984, to inc=ease overall 

ca~acity to 2C,CCC yearly t=nnes. 

Pillar :?ortalex} prcmctee in 1978 the incor;>oration of first 

Port~c;uese ex~-.,sicn die plant - .U.upo=t ~~izes de Portugal, 

Lda - i~ Ag-jeca, Aveiro dist=ict. This die plant now supplies abt 

7C ;:ct c: ~cme :narket, replacinc; _prier lCO pct •:nports and 

alreacy .r.ar!cr:ninc; i:i tne e:t;ort :narket. 

Pillar .~:.=ortalex! is ownee by Rcllip .tj,Jmininu~ Ltd, lCO pct 
subsidiary of the Pillar Aluminium G:oup, Gl:>cestl!rshi•e, United 
Kinc;cow, t!lis ~rcup being lee pct subsidi _ry of ai.o Tinto Zi:ic 

Co::-~o:-at:.cn. 

-.:. .... i .... _, 
"--::ir- -ci-

, ~QI:".. 
_ _, __ _ 

: abt i:c 

-~ vider .3!:a:~ distribution is m~r.-:icn3e tc ~=usZ&!, 

is -~;o~~d ~s ~.ooo tonnes per year of iluminium extr~sion (72} • 

... -o ··--

Three ?ortuguese producers are active in this sub-sector, 

wi t?'l a co:-.:bined ca~aci ty of 3!, Seo t-~~nes { 47, 42 ! : 

. Scl!.da!. 

with 96 ;>ct ~~ the ca~aci ty belonging to the first two. Ot!'ler 

inf~rmation3 su~gest to Crc ~~mewhat hi;her ca;aci:'l, eqoJalizi~g 

Sclidal in the 0•1erall capacity (l3). 

?.c~!and , t!'ii3 ;roducticr. is c~::ently integrated •ith :Sownstream 
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manuf:1ct.u:e of elect:ic cables in same indu::it:ial pres..:ises. 
Produced cables not only supplY domestic r:aarket but also are 

experted in a considerable extent. 

The expression of th.is sectcr. however,doean't follow the 

sanae trend noticed for aluminium profiles. as figures, hereunder 

demonstrate for the two major producers above quoted (49. SO): 

Table XXX: Aluminium rods. wire and cable: outputs Portugal 
1979 to 1983 

Aluminium 
tonnes 

1979 le.soc 
1980 15.CCO 

1981 11.CCO 

for rod •ire and =.;ib!e: sales• 

export ccmponer.t in ;;-~t ~! 

ovara!l p=c~~ctivn ~~!~~s 
.:(.S 

48 

34 

i9e2 16,lSC~ 19 

1983 l0,98322 

s including sales in cable 

s production 1982 
1983 

15C04 tor.t.11es 

11013 tonnes 

57 

Other pertiment statistical data for the twc major produce~ 

mentioned (above 96 pct of productior.} (49. 50): 

Table XXXI: The 2 major product. of ~luminium rods, (unit and 
(unit and cable) 

1~7~ 1980 i9e1 1982 . 1983 

- - -
production value (t:6PTE) 1076 l8b:;, 1793 l64e 2072 

gross added value(l06PT=:) 273 444 426. 2z1• 315 

invest.-nent, 
(l06PTE) 1:?7 79 69 29 14 

(31th December) 170 187 '\l ~:& ~~- 57 
em~lcyment " ;, JJ 

s this difference results not clear from available sccrces: 

most possibly figures for l979/l98l include cabling 

manufacture. 



- 108 -

The ~apacity of Quintas & Quintas plant in Povoa de Varzim. for 
aluminium wire is mentioned a.s being of 18.oco yearly tonnes: this 
plant also produces coppsr wire od and copper wire (72). 

C) Aluminium foil 

A small production a! aluminium foil (of abt l.oco tonnes/year 
very fa: from supplying cur=ent Portuguese demand. is carried 
out in 1984 by the com.par]' Aluminio de Portugal (.~gola).Lda. (47) 

D) Aluminium based fi:>undrv 

Also a limited production of injected foundry components in 
alluminium alloys was recorded for 1984 (47). Main products from 
this activity were adressed to the motorcat. mechanical equipment, 
metallic furnit~re and similar indust=ies. At t.~e end of the 70's.an 
estimate of aluminium consumpt:.~n !or founcL-y purposes ~as of 

about 2.cco yearl~ ~onnes. 

F.) Secondarv aluminium production 

In a metal market fully dependent from foreign supplies. like 
aluminium in Portugal. the economical recycle of meta! ·..ralues gets 

an enchanced interest. 

This obvious situation implies t.~e consideration of re-melting 
units for scrap. Mention was already made to the captive unit 
performing in Pillar (Portalex) ext--rudinq plant as well as to the 
plans for its develo;;:::nent and of considerations of a similar 
facility for Ext....-usal. However - and baving in mind that the 
recycle market in Portuqal is nor yet full co·rered and may still 
offer additional potencialities - some small-sized 
~roducing facilities for secondary aluminium and aluminium alloys 
are already in operat!cn in Portugal. Among tbese the major 
producer to quote is Al;'.)Or, Empresa Produtora de Alum!nio, SARL, 
that recovers 2,CCC yearly tonnes of red Susion of aluminium" 
reducing (by recycling) the amount of imports. 
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~) Non metallurgical uses of al~minium 

The main non-metallurgical uses of aluminium in Pertugal are 

related to the follcwing activites: 

- porous light blocks for civil const.""Uction (by reaction 

of aluminium powder) specially in ytong i?ortuguesa, SnP.!., in 

Barreiro, district of Setubal .. This plant was rece."'ltly s~ct-down 

by causes related to the lack of de.':land deter:ninated by 

Portu;-~ese bousinq recession: 

- production of aluminium sulphate from imported alumina and 

locall produced sulphuric acid: a plant with a capacity of 14.CCO 

yearly tonnes is cu=rently operated by CUimiqal in 3a:=eir=. 

2. 2. C:r:;er 

The ;:resent de¥encence of Portu;al f=om external c:;per 

s~pplies is well ceconstrated by the tables of next t•c pages. 

~ol!o•ing pre!imina.~ considerations ~ay oe e~tab!ished: 

i - Portugal is dependent: in !>asic :-aw mate:-ials. !o= copper 

domestic ;:=ima:y production. as the c::pper balances to show late: 

also despict : 

ii - t.'lis dependence is even mere shar;> !or wrought copper 

metal, wha~ suggests a certain unbalance ~e~~een domestic p:-imary 
?roducti~n and secondary copper p=oce~s:ng industries: as a 
matter of fact !'ortuguese primary production is confined to a 

: single smelter with very discrete capacit:es, although seconda:y 
consumer units are already equiped with ca~acities that in scme 

product are al:-eady suited for coma>etitive international perfornaance: 

iii - if the domestic demand in cop;>er wi:-e is pratically 

covered by Portuquese ;>roduction (with substancial capacity for 



Table XXXIIa 
Portugueae •xternal dependence in copper (period 1980-81) 

Apparent conaumption Bxte1nal dependence• 
(tonne•) (pct) 

1980 1981 1982 1980 1981 1982 - - - -
l.Rav lftateriala 

• baaic new material• 8283 7189 5245 18 55 32 

• acrap 5190 6757 8888 3 3 2 

2.vrougt;& coaR!r 1Mt1l 
• pri•ary refined 

(th•r•al cnpper, 
.... .... 

•virebar• cathode•) 15776 13898 13614 66 62 67 0 

• aeconcl fuaion 
(copper-alloy•) 1903 2765 2862 30 12 5 

l.Producta of fir•t Droc•••irui 
or aemia 

• long 27750 29748 29636 25 34 3) 
-vi re 12349 12526 12896 0 5 4 
-•hapea 13136 15110 14446 45 56 55 
-tube 2265 2112 2294 51, 52 54 

• plate• 6909 5848 5909 76 80 80 

4.0thera 1576 1209 1302 14 .. 5 

(oxidea, aulphatea) 

• evalua t.d on Im122rta - Exoorta SOUl:C41!&(51) 

Apparent conaumption 

.. .. 



.. .. 

Table xxx1n1 
l'Ortuvue•e i•porta and export• for copper rtw materitla and copper tlloya 

l.Rav •tterlth 
• Scrap 

2.Vrouybt copper 
!!!!!!... 

l.rirat proceaainq , ..... ) 
• Long 
.fht(pltt••) 

Import• lxport• 

tonne• value, lO~PTS. tonne• 

ll!!2 ll!.l' l!!:Z- --199~ ill2 !lli xm ll!l ll!§ mt nn nn 
23] 221 276 188 10 7 12 16 

11190 9576 11310 13947 lllO 1086 1339 2621 

8030 10966 10379 6347 1227 1547 1543 1478 
6726 6136 6160 6050 1071 994 1145 1533 

60 17 104 1200 

2108 152 

1084 882' 730 1293 

25 48 54 22 

v1lue,106111Ts 

i.m-Il!.1-ll!TI!!l 

7 l 9 48 

218 22 

140 128 113 232 

' ., 14 5 

aourc••a (50, 51) 

.... 
~ .... 
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•'x;>-:>rts ! . signi ficati ve de~endence still exists in coppe:: shapes 

ar.d tubes. 

: ·: - The non-metallurgical de."ltand of copper (in chemical 

compounds) is pratically covered by domestic production. 

v - The .,otential interest of Portuguese co~per processing 

operations may be relevantly enchancai the development of a 

large production cf primary copper. •ituation naturally to relate m 

its prcs;>ectives with the ev~lution an: conse<;Uences for ?ortugal 

of the ~eves COrvo discovery: as a matter of fact, the scarce 
primary production of CO?per metal may be regarded as a bottleneck 
for the overall development of a full integrated industrialline. 

Although the •per-capita" conscrnption of copper in Portugal. 

C-Jrrently of abo".lt 3kc;/ inhabitant year. is well below the level 
~f 14kg/ in~abitant.yea= sorne ountries have already attained 
(52.71}, its is ?Cssible to forecast the evolution of the 

Portuguese market for refined copper as per following table (53): 

T•ble XXXIV: rorecut far ~e ..rket a! copper 

Pe=icd OFti=i•tic Intermediate PeHi . .U.scic: 

yearly level of yearly level of yea.ly level of 

iftc:reue c:onavmptions iDcre.se CO:'.a\llllptiOld inC"eUe conau..ption• 

pct tonne•/year ~ toaa../year pct tonnes/year 

1916/1990 • 3'.~ 7 12.000 " 28,000 

1990/2000 • 69,0CIO 5 50,CIOO 3 43,0(X) 

.-
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The establishement of a domestic primary processing of copper 
concent:ates may also potencializ~ current(as vell as other) 
copper uses just starting or yet uncommon in Portugal (vg. 

cop;>er tubing in houses. copperroofing). increasing the demand of 

this metal. 

Therefore. copper industry seems. to shov appreciable 

prospectives for a Count--y that. likg Portugal, vill be a 
to the list of modern significative.co~per mining producers 

However copper vas the key for several irLdust:ial development. 

related to complex sulphides. as already mentioned (see 
item l.2.4.) and that still today strongiy mamthe industrial 

~attern of this count--y - reason vhy a reference vill be made 

nov to pyrite current operations. 

? ~ ., -·"'-'· .... 
production in ?ortucal 

The processing of com;>lex ~y:ites as a scurce of sulphuric 
for t~e ~=ocuction o! sulphuric acie was already mentioned and 
had incust=ial ap;lieation i~ ?ort~gal since the 2nd half of 

• last Century (4.5.55). 

lbewer only after the development of Barreiro works by 
Companhia Uniio ?abril (CJ?) in 1908. this utilization got a 

decisive development and marked the de!initive ingress of 
Portugal in the full-scale processing of pyrites in ~enters of 

maritlnle access and relatively distant from mine-site. that 
characterized what was called hereabove aa the ••vlphur/iron/ 

• copper cycle". 

: The potential recovery of other valuable products from avch 
domestic raw material. soon made Barreiro (in front of Lisbon, 
the southern bank of ri·.1er Tagua) to be quoted u an exa."?lple at:tbe 

"i~ta~=t~d ~tili~ation" of ~yrites that still today remaina aeti .. 

•Pyrites processing atmir.e-site for the production of copper 

and sulphur vas already mentioned 
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and that added copptl!r, zinc lead, precious metals and h .. atitic 

iron-ore to its productions. An hist.:>rical approach to 

Barreiro and other pyrite consuming centers in Portugal was made 

by SILVA (5) th• evol11tion of mainly py"'."ite-bued aulphuric 
acid production in Portugal was described by ~LIVEIRA (58). A 
list of the c-Jrrently oper~ting P~rtuguese sulphuric acid units 
is given in next page (53), from which followirq general 
conclusions may be drawn for ·the units using pyrite as raw 

material: 

- about 89 pct of listed capacity is operated by QU:.'l!GAL, 

•tate-owned chemical, fertilizer and metallJrgical ccmpany 

already mentioned): from this QUL,.IG;u. capacity, 87 pct are 

located in Barreir\J complex: 

- ;:iyrite remains. a very representative raw material for the 

Pcrtu~uese ;:iroduction of sulphuric acid: the listed S-ba.Eli!d plant 
has to face the biqh cur=ent ~rices oi elenental sulphu=. not 

=mpetinq with pyrites~ 

- the Port~quese sulphuric acid indust....-y still using coarse 

l)Yrite has been directed towards dearsenifyinq roasting 

~rocesses (multiple earth roas~ers, BAS? - two stage tur~ulent 
~yer: roasters) due to the interest of recoverinq cearsenified 

~atitic ;:iurified cinders (pur;:ile ore) as a raw material to the 
nearby iron-making shaft furnace of Siderurgia Naci~nal, in 
Seixal. As ~.;3 ahall see, this same trenc motivated ot!ler investme 

inves~~ents in Barreiro: 

- the •pyrite cinders trea~~ent units" are connected both to 
the econo~ies of metal recovery and to the need of purif icating 

. cinders for the iron-making. purposes above stated. Its 
incor?Oration in Barreiro complex, downstream of the sulphuric 

acid units, made from Barreiro a traditional "collector" of 

Portuquese available cinders and also a non-ferrous metAllurqical 

center, w~ere since long have converged other availAble rav material• 
(copper mattes from Angola, lead-gold-silver ores from JAles, 

COP.per concentrates and cements from already mentioned mines, etc}: 



- 115 -

Table XXXV: 

TYPE START-UP 
Ccr.PA.'IY LCCATIOB mrr l . OPACrrY 

\~ll 

MR.+ SC 
Qui.aiqal Barreiro Contact 5 500 Tonnes/da) 1966 

Tll + DC .. 
Contact ' 625 Tomiu/da• 1972 

Sl' + DC 
Cont.act 7 71& Tonnes/d~~ 1.978 

TreatJant of WC (b) 
ail 9as of 
n 3 plant 80 tonn•s/day 1984 

Contact l MR+SF+SC 

Estarreja 140 tonnes/daJ 1951 

Mil+ SF+ SC 
Cor.tac:j: 2 140 tonnes/d&J 1961 

Jill + HI 
11.&nt 1 140 tcancs/daJ 1928 

SIJIEC SetUbal 

MJl + HI 
Plant 2 140 tonnes/da} 1962 

TCTAL CAIACITY 2,100 tonne•/day (al 
693,000 tonnes/year 

Mil - Multiple-earth (~·rite) ro .. te~s 
n ~Turbulent layer (pydte) ro .. ter. 
SP - El ... ntal sulphur bunin9 furnace 
SC - •sin9le conversion• (I.a. 1in9le abaorrtion) 
DC - •couble cc:nvar1icn• (i.e. dubl• &bsorpticn) 
we - Wet catalysis 
KI - Hit=aticn process (chambers or towers) 

(a) b .. •d in 330 aft days/year at nominal capacity 

Cbl capacity 110 tonnes/day 1ulphuric acid 

!t')\JJ:'C:I.!: ( 5 3) 
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- present pattern of Portuguese sulphuric acid industry shows 

alre.ty old vnita. whose roasting technologies keeia the •state of 

the art • of the 60's :but that requir81 complex coarse (grain

-sized up to 6am) pyrite to performe as aDd are conc:ei:ncl to 

provide cinders vith a reuon.J>le (for that time) acceptance: 

- if the mines are nov directed to ~ess pyrite. for the •m-sim

separation of non-ferrous containing minerals (see •Alju~trel . 

Project•) or if enough quantity of floated pyrite is to be 

available from the flotation of copper minerals from rich copper 

ores with pyritic-matrix, like in Neves Corvo will b~ after 
the encl of the 80's then sulphuric acid prcduc:ers may shift from 

the use of coarse pyrites towards the easier roasting of 

c:beaper ~l.otation pyrites in adequate new plants: these provided 

the actual lack of interest by iron producers for respective 

cinders as a source of iron, may not be restrained llf' t1:e process 

limitations considered up to now and so reverte to more simplified 

conception ( 56) • Fine produced cinders may be returned to the · i 

mine for underground filling instead of builcling-up in useless 

land-mobi1izing and dust-causing environm~~tally vn:onfortable 

heaps near the roast er uni ts: 

- the Portuguese sulphuric acid industry based on pyrites is, 

therefore. at cross ioads between the conceptiom obaerved up to 

now and the milestones in minin9 development and in related 

acti vies ( vg. the copper smelter project '=tr Sines) that may soon 

determine its c~angement: 

- simultaneously, the traditional role of sulphuric a~id 

industry a9 a first processual stage f~~ the production of non-

-ferrous metal• from pyrites will cbviously be secondarizec\ .-

according to the new specifications of raw-material• to be -t (lO). 

Considering the amounts of pyrites sold by the min .. in 1984, 

on overall equivalent prodac:ticn c:ifsulphuric:-acid of act 390,000 

tonnes based on pyrites is estimated, from which abt 20- 25pc:t 

produced at Setubal, 15-20 pct producer at Estarreja and the 

balance in Barreiro. 
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2.2.3. The recoverv of non-ferrous metals from pyrite 
roasting 

Barreiro is to be regarded as a unique example of •integral 
and integrated• processing of complex pyrites in Portugal. as 
already mentioned. The importance of this processing is well 
demonstrated by its traditional •collecting role• for roasted 
pyrites from other centers. (E.starreja and SetUbal • J:>y following 

figures: 

Table. XXXVI: Products obtained at QUimigal 
from pyrite processing (59) 

yearly production 

Sulphuric acid 
Iron (contained in hematitic pellets) 

Zinc (electro!·i4:!.: grade) 
Copper (electrolitically refined) 
Copper sulphate 
Gold 
Silv9r 
sodium sulphate 
Ste• (45 bars, 42S!C) 

390,000 

2os.ooo 
l.l.1)00 

700 

7,000 

90 

8,700 

12,000 
300,000 

tonnes 
tonnes 
tonnes 
tonnes 
tonnes 
kg 

kg 

tonnes 
tonnes 

(a) installed capacity 
(b) potential production 

(c) eat mentionin9 copper from 
non -pyrite aourc:es 

(b) 

(a) 

(c) 

Description of Barreiro pyrite processing were recently 
disclosed by PEREIRA et al (59) an'.i. in a great detail, by GUEDES 
and RODRIGUES ( 60) : an alao.adetailf:d description for the begining 
of the 60's is available from PINF.DO-VARA (6). 

• p•t of C'.:rrent Setu"'bal md Bstarreja cinder• produetiona· are not 

·beinq aent to Barreiro. today. 
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Following plants are to be mentioned, .besides the already 

qvot:-4 - suli:huric acid uni ts~ 

A. Pyrite cinders treatment plant (60). Henderson/Duisburger 

ltupferhutte process (continous roasting of pyrite cinders vith 

salt in fuel - burning multiple hearth routers and batch 

percolating leaching of non ferrous metals in dena) : 

Rav materials: major part of pyrite cinders from dearsenifying 

roasting in Qu imigal and Sapec premises (the other part cpes 

directly to fed the Kowa-Seiko unit). salt, fuel oil, iron & steel 

scrap: 
Products: copper cement, purple or6fJsed directly for steel. 

making until the early 70's vhen the Portuguese iron and steel 

Cbrporation decided ~., stop its consumption claiming high residual 

non-ferrous contents) and a copper exausted liquour vi th zinc:, 

sodium, chloride and sul;>hate ions (amoung others - . minor 
contents including cobalt, whose recovery has been considered) 

·recoveri!4 ;rec:ims metals are present in the copper cement. 

Yelds: pratically quantitative in iron: of abt 92 pct and 93 

pct respectively in copper and zinc (copper in cement: zinc in 

leach liquour) 
Start up data: end of 50' s (enlarged twice since then) 

Capa~ity: abt 190,000 tonnes purple ore per year: 

Special remarks: .a plant of this type is also working at 

Metalquimica :lel Nervion, Bilbao, Spain (see in PINEDO-VARA) (6): 

both plants use processes engiieered by Ouisburger . ICurpferbutte 

whose plants were operated in Duisburg, Federal RepUblic of 

Germany: 

B. Purple ore I pvrite cinders purification and pelletization· 

plant (60),"!ltowa-Seilto process~ 

Decided after the ret~sal of pur9le ore by Portuguese iron and 

steel maker and after the turbulent layer dearsenifyinq roaating 

of Contac:to 6 increaaed tbe a•ount of •fin .. ·• in routed pyrite, thi• 
plant uses the Japa,ese Kowa-Seiko process, engineered by Toyo 

Engineering Corporation. 
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The plant includes following sections: 

i - pretreatment section: cinders and purple ore mixed and 

dried: 

ii - .bneadina and balling section: providing suitable 
comminution. mixing with calcium chloride and green ball 
formation in disk-type pelletizers: 

iii grean pellet drying section. with strict temperature 

contrcl: 

iv - chloridizing volatilization section. in a rotary kiln. 
4St/b capacity.o.2 to o.Sxpn,residence times 3 hours. size 5.1~ 
diax24m lenght plus 4.4m di~x28m lenght, temperature profiles 

between 6002 i~d l2502c. where burnt pellets are formed (and 
subsequentlyair-cooled) and non-ferrous metal chlorides are 

volatilized: 

v - aas treatment section: ;as from the kiln is cooled in 
two stages, for condensation of metal chlorides: mist and lead 
salts are removed by wet Cotrell: lead is recovered as a lead 
sulphate cake (gold concentrates here): 

vi - ~-product recovery section: for the extractive removal 
of metals containedin the liquour from the gas treatment section. 
Excess sulphates are precipitated as gypsum by adding chalk 
powder: copper is then ceme11ted (silver concentrates here): iron 
is preci~itated: still remining lead ani copper are removed by 
sulphide precipitation: lean liqueur is then sent to the nearby 
zinc recovery plant: 

vii - c.tcium chloride recovery and concentration section: 
where calcium chloride containing liqueur after zinc removal is 
concentrated. 

Raw materials: purple ore from Dvisbur;er ~upferhutte pluit: 

the balance i~ pyrite cinders: calcium cnloride make-up: chalk 
powde~: other rea; .. nta: iron and ateel •crap: fuel-Ofi. 
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Products: iron hematitic pellets: copper cement: lead sulphate 
cake: lead and copper sulphide cake: iron hydroxide cake: gypsum: 
zinc containing liquour 

Yelds: talances are given by GUEDES and RODRIGUES (60) as well 
a.s specifications for produced pellets. The removal and recovery 
of non-ferrous metals are very complete. 

Start-up date: 1980 
Caoacity: 340,000 tonnes/year hematitic pellets with 60 pct Fe 

6 Investment: 6.400 • 10 PTE (recorded in 1981) (61) 

Employment: 215employees (62) 
Additional remark the energy-intensive operation of this plant. 

conceived before the two •oil-shocks•. gives raise to several 
economical troubles accrued by the lover prices prevail.inq in the 
maDtetof non-ferrous metals and iron ores.9:recent references in 

press reported it as in ~tand by• and foresaw its definitive 
shut-down: f:an Quimigal recently disclosed report for the operation 
year l984:•ouring 1984, studies and tests to reduce the 
performance costs of •Kowa Seiko• and negociations with 
SideriJrgia Nacional (the Portuguese steel producer, loo pct ownei 
by the State) to r~ach agreement on prices and quantities, have 
been persued. The carried tests, albeit always progressing 
towards better costs and qualities, had to be interrupted due to 

cost reasons before the stability of performance was attained. 
An eventual solution for this problem may envolve a three-parties 
agreement: Government, Quimigal and Siderurgia Naciona1• (63). 

And some pages later in this Report: •The high energy costs, 
that continuously have increase, determined a careful assessment 
of the feasibility of iron oxide pellets production in the Kowa
-Seiko unit ( ••• ).These studies led to the conclusion that, at 
the prevailing level of prices for said product, the respective 

production process is by no means rentable. Aa a consequence, the 
suspenDion of operations for this plant and its keeping under a 

•stand-by• condition was decided, with searchiDCJ, in the meantime, 
of alternative solutions (63). 

• aa well aa the suspenaion of a capacity-inc:reaae project for 
Potugueae ateel-milla, to which tbi• pelletizin9 capacity vaa 
related. 

.· 
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c. Sodium sulphate reeoverv plant: recovering sodium sulphate 
by concentration and salting-out from the copper exbaustedliquour 
proevced in the pyrite cinders treatment plant. This liquour is 

added vit~ salt and undergoes eva;;:oration in vacuum c:ystallizer. 
crystallized Glauber salt is separated by centrifugation and zinc 
containing liquour is sent to zinc recovery plant. Performance 
conditions of crystallizers have been studied by JUSTINIANO• (64). 
Glauber salt is •elt in its own crystallization water and very 
pure anhydrous sodium sulphate separates as a solid phase. being 
removed by centrifugation (65). 

Rav materials: spent liquour from the pyrite cinders treatmm 
plant: salt: steam (for the vacuum e~tomin evapor;i~rs
-crystallizers and the .indirect beating of Glaubc· salt). 

noducts: very pure anhydrous sodium sul;>hate: spent liquour 
to zinc recovery. 

Start up date: 1965 (65) 

Capacity: 15,COO tonnes/year anhydrous sodium sulphate 
Remarks; This plant works in direct connection with the 

Cinders Treatnent Plant. 

QUimigal also produces in other plants a different type of 
anhydrous sulphate, by direct reaction of sulphuric acid with salt. 

D. Zinc rP.coverv plant by ZINCEX process, developed by 
Technical Reunidas, S.A., of Madrid, Spain.(66) 

Description of this plant vas also made by VIEGAS (67) 
NOGUEIRA et al (68) and LIRIO and CUARTE (69).Sulphate and 
chloride zinc containing liquours from respectively the ~?wa
-Seiko a.,d the Cinders Treatment plants undergo three basic 
operations: 

- solvent or liquid-liquid extractions (purification step) 

-"electr~winning• of zinc (producinq zinc cathodes) 

- melting of the zinc cathodes (producing zinc slabs) 
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The first step above mentioned is quite effective. giving a 

very pure zinc electrolyte: follovinq sequence is envolvad: 

(i) - selective fixation of zinc a.s znci!- by means of an 

anionic extraction agent: 

(ii) - transfer of zinc ion to the aqueous phase. with co

-reqeneration of the organic phase: 

(iii) - selective fixation of zinc ion by a cathionic . 

extractive agent: 

(iv) - transfer °' zinc to a new aqueous phase (spent 
electrolyte). with co-reqeneration of the second organic phase. 

Operations (iii) and (iv) are conmon to zinc ions from both 
Duisburger and Kovs Seiko process liquours: operation (i) and (ii) 
only refer to Duisburger zinc liquours. The high purity level of 
the electrolyte affords a high quality product that. as a minimum, 
accomplishes •High Grade• specification, according to BS 3436-1961, 

attainir.g vp to 99.99 pct Zn (66). 
Rav materials: zinc containing liqueurs from the J(ova Seiko 

and the Duisburger plant (after sodium sulphate recovery): lime 

solvent make-up: reaqents. 
Products: electrolytic zinc: spent liqueur to Duisburger 

plant (the recovery of cobalt vas considered) : calcium chloride 
liauour to return to J(ova Seiko plant. 

Yelds: pratically all zinc present in the received liqueurs is 

recovered in this plant 
Start-up date: 1980 
Capacitv: 11,000 tonnes/year of produced zinc 
Investment: 2,200.106PTE (recorded in 1981) (61) 

Employment: 47 aployeaa (62) 

AdditionaJ. ~emanc.: The first induatrial recovery of zinc in 
Barreiro industrial complex. va.s envisa;ed in 1973, with the 
start-up of a 5,000 tonnes/year zinc oxyde recovery p'!.ant 

processing zinc liquours from the Duisburger process unit (after 

.: 
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sodium sulphate recovery). This plant was suitably replaced by 

the unit hereabove described. 

However. the production of zinc in Barreiro is far from 
attaining the foreseen capacity due to the mentioned •stand-by• 
of the Kowa Seiko unit. that deprives this plant from a 
considerable zinc imput. 

A similar ZINCEX plant fo: the recovery of zinc in connection 
with a Duisburger ltupferbuitte pyrite cinders treatment plant i~ 
in current operation at Bilbao. Spain (70). 

After this general description of main plants in Barreiro for 
non-ferrous metals recovery from Portuguese Complex py:ites, 
following conclusions may be established: 

- Barreiro is. in itself. an heavily integrated ccoplex. 
Therefore the sequence of its i~terlinke~ industrial o~era~ons. 
in what refers to complex pyrites, is ve-~ sensitive to 
major changement in oper~tional philosoihY: 

- one of these changements - i.e. the refusal of receiving 
purple ore by Portuguese steel producer in the begining of the 
70's - determined the _pel.etizing option, howe7er (and by other 
reasons produced in the meantime) with results still detrimental 
to the overall economy of related operations: 

- efforts and studies carried out from 1980 up to now to 
change this situation haven• t yet reached a satisfactory 
solution and therefore the pelletizing plant follows in a 
stand-by shut-down up to a definitive decision: expected zinc: 
recovery was sensibly reduced as a consequence: 

----

- announced alternatives for complex pyrite flotation and for 
copper ore dressing and processing operations may well.demand a 
careful assessement of respective reflex in a so integrated 

corn;>lex as Barreiro, aa well as imply a suitable development 
effort directed towards foreseen new products. 
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2.2.4. Plants processing copper rav materials in Barreiro 
industrial CO!llplex 

Besides mentioned pyrite processing units, Barreiro chemical 
complex. owned by CUF up to its nacionalization (1975) and to its 
incorporation in Quimigal "(1976), traditionally processes copper 
rav materials for the production of 

- copper cathodes. in the sol~ COi)l)er sme1 ter and 

electrolyti:al refinery now operating in Portugal: 

- copper sulphate mainly for use as a fungicide in the 
treatment of vineyards. 

These two units will be briefly described hereunder: 

A. Coaer smeltie~ and refinery 

Since the first decades of its operation in Barreiro, ct.'!" bas 
been producing metallic copper. Op to 1957 this metal was obtained 
as copper shot, for use in copper sulphate manufacture. The start

-up of nev metallurgicall plants.including an electrolytical 
refinery, directed this copper production to a different market, 
i.e. to coiper danand by producers of electrical cables and appliances. 
At same time CtJF Group took an important position in the main 

copper secondary processor - CPC - Companhia Portuguesa do cobre, 
in· Oporto. The then existing thermal refining capacity suited to 
neet the demand for copper sulphate ;>roduction at that time (4, 500 

tonnes of copper, equivalent to 18,000 tonnes of copper sulphate) 

suited to an electmlyticalcapac:ity of 3,600 yearly tonnes of copper 
cathodes (12 groups> what was reasonably compatible with a certain 
marlcet state and with the avai.labili ty of domestic raw mai:.rials up to the 

onset of the 60's. A certain capacity increase (to 3,900 yearly 
tonnes of cathodes with 11 groups)was achieved in the meantime, 
removinglgroup for the lead electrolysis that was operated in 

Barreiro .at that time (73. 74). 
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However the lack of economical dimension and the needs of 
improving operation and of meeting larger demanda imposed a smelter 
and refinery revamping up to 5.900 yearly tonnes of cathode."S (and 

increue of thermal refining) that started-up in 1979-1980. 

'Theplant·u .:>w composed by~ zarmaterials preparation (with 
blending and pelletizing). a water jac.ket shaft furnace, a 
converter, a rotating and tilting thermal refining furnace, with 
an anode moulding •carroucel~ an electrolytical refinery with 
112 cells in 14 group (some of these cells are directed to the 
production of starting sheets) • A detailed descrl.ptuon of the 
overall smelter and refinery vas given by ABRANTES (74). Prior 
production of virebars vas more recently discontinued. due to 
no morP- demand from proce~sers (see under CPC). 

Electrolytical.b' Dtf i.ned copper of high quality is sold as 
cathodes: the co-produced slimes, containing precious metals, are 
treated in a Precious Metals Metallurgical Plant also included in 
Barreiro Chemical complex or exported. 

Rav materials: Im;>uts for Barreiro copper operations in the 
years 1982 and 1983, including the production of cathodes and 
copper sulphate ( average production as sulphate in 1980/82 . 
corresponding to 1,250 tonnes/year of contained copper for an 

overall operating capacity of abt 2, SOC tonnes of contained 
copper). (50): 

Table XXXVII: Data on Barreiro copper works (years 1982 and 1983) 
in tonnes of copper 

Domestic mar'ket 

Copper cement ancluding own production) 
Panasqueira concentrates 
Scrap 
Others 

Imports 
Copper cement 
Blister copper (with precious metals) 

c::and total 

.!2ll 
334 

47 
1666 

37 

1983 -
1432 

41 
1876 

2084 3349 

1086 

2996 

~ 

6166 

3492 

3492 -
6841 
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Products: 

overall production and sales as metalliccopper for same years 
1982 and 1983 (SO): 

Production 
Sales 

wirebars 

cathodes (c:lomestic market) 
exports (copper cement. black copper. 
anodeic slimes) 

Emplovment: of abt 110-120 (SO) • 

ll§l 
4556 

5220 

-rz 
3262 

1906 

.lli1 
4561 

5448 

-OS 
4193 

1255 

Mditim;al ;marks: the small dimension of Quimigal smelter and its 
energy intensive ~ processes surely aake a continuous challenge 
to a minimally economical operations. 

As already mentioned. part of this plant was used for lead 
extractive metallurgy during the 60's: this lead processing opera 
operationswerehowever shut down in the first half of t."le 70's. 
A considerable orerc:apac:ity in thermal refining (16.ooo yearly 
tonnes of copper) relative to the electrolysis is to be noticed. 
after the revamping of 1976 (51). 

B. Copper sulphate production 

Several grades of co11111ercial copper sulphate are currently 
produced in Barreiro. with an overall capacity reported as of 
10.000 tonnes of sulphate (equivalent to 2, 500 tonnes of contained 
copper) and an yearly utiliza t:icn (average 1981/2) of abt 50 pct. 

However Barreiro plantb~ operated years before with bibher 
capacities and producing levelJ. answering ta then existing 
domestic: demands. Besides production of this chemical was the 
first industrial use of the copper obtained at Barreiro works and as 
available cement: even imports of ·blister C:OJ:'per were directed, 

via copper shot, to copper aulpbate production. 
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currentconsumelloS of copper sulphate have stabilized topresent 
levels of production J:>ut eventual irruptions of vineyard·pests 
potentially controlable by •c1assica1•means may well determine 
a certain increase in demand. 

The production of copper sulphate is essentially made by 
cement oxydation in multiple hearth roasters, followed by 

sulphatationvith sulphuric acid and by solid/liquid ~removaL of 
sulphatation slimes (that concentrate precious metals and 
therefore are sent to respective metallurgical section) .Cower 
~aring liquours so produced are pa.saed to static and/or vacuum 
crystailizers, where co~ sulphate pentahydrate is separated. 
Classification of crystals and types produce the different 
brands currently supplied to the domestic market. 

A small portion of copper sulphate is partially dehydrated 
and micronized for use as an additive to cattle food production. 

This brief description closes the overall analysis of existing 
complex pyrite and copper primary processing units in Barreiro. 
For this metal. it has to be stressed the small capacity of 
existing industrial facilities and the practical limitations to 
consider their increase. A new copper unit with larger capacity 
may well replace these smaller sized operations, specially if 
based in the availability of domestic raw material that were not 

supposed to exist in the earlier 70's. If not, it is very 
difficult to forecast a succem to Barreiro copper plant when 
facing the competitive profiles of today's copper industry, after 
a medium-term challenging effort to transitionally cope with. 
The v_, recoverable copper will be available from c:omPlex pvrites,it 

new pyz:tte dressing processes are adapted in Aljuatrel., or how the 
pyrite tailings are to be treatedin Neves-Corvo, may alao bring 
an influence to draw "P such future pathes. 

2.2.S. Copper smelter and refinery project 

Reference was already made to the copper •melter and 
refinery conceived in direct connection with Neves-Corvo mining 
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developments (item 1.2.S.2 and 1.2.5.3. above). By Ministerial 

order n288/82. of the 16th December 1982.(28). Quimigal vas 

c:ommited with the set up of final feasibility and im;:>lementation 

studies for that project. as well as of prospecting and evaluating 

potential private participations (of Portuguese or ioreign origin) 

for this new venture. 

In the aceomplisbement of that c:owi tment. confirmed by more 

recent Ministerial orders (76). <2'='imigal issued the end 1985 apblic 

invitation mr the prequalification of general contractor (77). 

that renewed already existing (and already mentioned) 

controversy around such a proposed venture. 

Quimigal reafirms the interest and rentability of such an 

unit, when consideringtbe competitive purcbase of raw materials 

at mine ;:::remises,and is c-~rrently building-up a full consideration 

of such a project to minimize respective risks by a 80re complete 

definition of its technical, economical, financial, commercial 

and entre;>reneurial factor& Respective conclusions will be submitti!d 

to the Portuguese Government in the first quarter ofl987, with a final 

• g:J • demand for the definitive project progression - and already 

with appointed engineering and contractor precions(40, 78). . . 

Descriptions of this project have recently been issued (53, 

54, 79), as well as view points from copper consumers (52), 

metal traders (71), government departmentals (51) and former 

ministerial officers (78), onl.y to mention some positive 

expressions of support - with the pre requisite of confirmation by 

considerations underway of the attractive figures already disclosed. 

Negative viewpoints were also expressed and already quoted in 

Portuguese and Foreign press (37,38,39,80). 

From recent short descriptions, following key-data were 

summarized: 

-· 
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Basic proiect objectives (79): 

- maximun lJpglaDdin; «domestic resources having a strategical 
general interest by its vertical integrated processing: 

- gvarant.e of copper supply to fulfill Portuguese demand. 
with reversal of ~e present situation of external dependency and 
achieving an exporting profile: 

- pro•.Tisi~n of a basic support to the Portuguese non-ferrous 
metals industry, allowing for its sectorial development in a 
competitive level: 

- guarantee of the required competitivity of the Portuguese 
fertilizer industry (phosphatic fertilizers)at international 
level by its supply with a suitable quantity of co-produced 
sul~curic acid in interesting conditions of quality and price. 

Project description. (79): 

-conventional flash smelting unit, with enriched blast and 
heat recovery, followed by conversion of copper matte and 
electrolytical refinery of copper anodes: sulphur recovery from 
gas~s by sulphuric acid production, after demercurization: 
integrated power generation. 

Copper capacity (cathodes •higher grade•): 100,0CO tonnes/ye 
/year (the range 80,000 to 100,000 tonnes/year was investigated: 
partial blister production with corresponding decrease in 
cathodes output also under study, as an alternative). 

Sulphuric acid: 400,000 yearly tonnes a2so4 ,8.4 pct 

Anodic . .Umes: for the full load of electrolysis, abt 600 
tonnes/year, containing precious metals 

Electrical power demand . (own consumption): 63,000 Mwh/year 
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Table XXXVXI~ .. 
Tic:lmieal features (53) 

PROJECT SECTION 

• Rav material preparation 

• Flash smelter 

• Converter aisle 

• Sulphuric acid plant 
• Slag treatment 
• Anode ca.sting 
• Electrolytic refining 

• Power station (recovery 
process vaste heat) 

• Oxygen plant 

NOMINAL CAPN:.ITY 

450. ace tonnes/year of copper 
c:onc:eotrates and c:wnts 

SO tonnes/hour of c:cpper 
concentrates and cements 

540 tonnes/day of copper 
matte (60 per cent copper) 

l,4CO tonnes/day a2so4 
950 tonnes/day •lag 

120,000 tonnes/year anodes 
100,000 tonnes/year cathodes 

•higher grade• 

9 MW 

260 tonnes/day o2 

Since directly and exclusively supporting the PROJECT, 

following infrastructures are also to be considered as making 
integral part of it: 

• railroad tei:minal, 
• fire fighting system, 

connection to the nacional power network, main switchgear 
transformer station and internal distribution network for 
electric pover, 

• harbour terminal, 
• process fluid network, including salt water intake and 

distribution systems: 

Table XXXIV: 
Economical indicators (53): 

56.lxlo9PTE conciitio~ .µacludin9 
-~ vorJU.Dq capJ.tal 

Sales value 11pprox 37xlo-PTB/year 

Investment 

Ratio operating costa/aales value 11 pct• 

Ratio ;ro•• added value/sales value 27 pct• 

Bconcmical project life 15 years 
• in a year • of •tabilized plant oper~tion 
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IRR (before t.xes. constant 
1986 pric:es) 

paynout time 

between 12 and 17 pc:t 

between 5 to 6 years 

Extension of Portuguese quoted participation in fixed 

-ta: abt 52 pct (53) 

Dec:amposition of foreseen investment 
Table XL (a) 

(in 1986) (53) 

enqineering. licences.knowhow 

equipment 
construction and 

imrasuuctures 
personnel training 
contingencies 
star~-up expenses 
interest during construction 

working capital 

pct 
s 

41 

18 

10 

l 
1-:. 

4 

5 

6 

100 pct 

approximate distribution of operating costs (1986} (53) 
Table XL (b) 

personnel 
maintenance 
power and fuel• 

others 

51 pct 
17 pct (including main r~pairs) 
38 pct 
24 pct 

Personnel distribution (53): 
Table :;u, (c) 

manaqement 
fore• en+abift leader• 

24 maployees 
48 

workers 453 

office & admin. staff ~ 

total 565 
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Social and local i.'!!J)acts: 

• Diversification of activities at local (regional) level 
• Ose of existing infrastructures 
• Industrial and connercial c:linamization 
·• Promotion of mining activities (Aljustrel) 
• Direct employement: 565 (see distribution above) 

Temporary employment dt~and during construction: 4.000 
• Indirect emplo}lent (local): services and .uxiliaries 
• Prof essionel formation in the sector 

- better technological level 
- increase productiving 

Proposed location: in Portuguese vest coast in a place with 
railway CO!lnection to mine loading seation (Sines area was 

investigated as well. aa alternative location. 

Proi1ct sched.ule (in 1986) (53) (see fig.6, next page). 

As a closure to these considerations. if is interaaat. ·1g to 

quote the references made by ROONEY and STOEN (81) directly to 

Portugal as o.11! of the most interesting potential locations for 
new Major copper smelting complex). 

2.2.6. Integrated pvrite processing in Sines (C.P.P. Projects) 

As ;,J.ready mentioned (see section 1.2.4.4.). the first phase 
of this CPP Project was •tro~~n• in 1981/82. 

The second concept for respective timewise implementation (i.e. 
pyrite flotation and hydrometa11urgical treatment of concentrates) 
is in the line of presently proposed developments. 

Therefore no further reference will be made here to these pro 
projects. 
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2.2.7. Seconda-=y copper alloy refiners 

As described. copper primary production in Barreiro includes 

a partial recirculation of copper as copper scrap. 

However some •all exclusive secondary refining activity 
exisus in Portugal. specially producing copper alloys such as 
bronzes and brasses by a recycling of reaidues These plants. 
with some qu~.lity control problems and facing liaited financial 
capabilitiea of respective potential customers are respectively: 

.. Refinaria de Metais Luso-Italiana, Lda • 
• Alberto da Silva Barbosa & Pilhos, Lda. 

Over all capacity in the range of 3, 000 tonnes/year of br aaa 
and 2,000 tonnes/year of bronze, is only partially used (abt Sc 

pct): however a certain increase in production was reported for 
the period 1980/82 (51). 

2.2.8. Secondary copper processing industries 

•semis• and •alloy• producers, placed between smelting and 
primary refining and final copper users, are generally referecl 
as secondary copper processing industries. 

This secondary sector is pratically full covered, in Portugal, 
by the industrial activities of c.P.C. - Companhia Portuguesa do 
Cobre, SARI., from Oporto, with •anu!acturing lines for copperviza:ad. 
copper and brass sections and shapes and cold-lami::ated ~lates. 
After the start-up !n 1983 of a continuous •dip-forming• unit for 
wire rod, with a rated capacity of 36,000 tonnes/year of copperand 
with a foreseen investment of a abt 500xl06PTE, (l.982baaia). , 
the over all capacity of CPC is in the range of 60, 000 tonnes/year 
copper and brass •semis• (Sl). 

Individual maximun available capacity for each separated line 
and type of product are described in detail by CAPILO (51). 
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CPC semis output for the period 19~/82 vere reported in the 
range of 21,000 to 22,0CO tonnes/year, co:responding to gross 
p:oduction values well above 3,0xlo9PTE, with a certain 
equilibriu• between supply and demand. Following figures describe 
CPC operation in 1982 and 1983 (50): 

Table XLI: ck operationa (1982 and 1983) 
·- - • ~rating year 12!8 1983 

Production, tonnes 22,637 21,603 

sa:.es, ton."leS 22,896 22,303 
domestic market tonnes 22,280 21,564 
export tonnes 616 739 

Production value, 106
'PTE 3, 373 4,612 

6 Gross added val.ue,10 'PTE 776 1,312 
Investments, tangible assets, l06PTE 430 79 
Employment· (the 31 Dec) 827 803 

CPC report for 1985 operating year, recently issued (32), 
demonstrates a certain reduction in the overall production, to a 
abt 18,400 tonnes (vith a corresponding value of abt S,260xlo6PTE) 
- although with a relatively higher export quota (1,408 tonnes). 

This was specifically atributed to a certain .ineficacity in 
the i.'!lplementation of rules that project some copper •semis• 
under the clauses of •n~w industries• and considering the recent 
admission of Portugal in the EEC. 

overall personnel coata in 1985: 60lxl06PTE, inclusive o 
of all social charge• and expenses. Direct purchases and sales 
to Foreign countries demonstrate a clear currencybalanc:e deficit, 
although atenuated that year by larger exports: 

direct purchases (imports) 
direct sales (exports) 

l,960x!06PTE 
494xl06PTE 

The ownership of CPC includes following entities: 

• Trefimetaux, from France (with 25 pct) 
• IPE - Inatituto de Participa~oes do Eatado, SARL, keeping 
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the s~res of the Portuguese public participation of abt 34 
pct (83) 

• private shareholders (Portuguese) abt 41 pct for a s~e 

capital of l.ox109PTE. 

The ownership of XPE p&rticipation in C PC vu 8QJmewhat- discussed 
during the years 1981/1982, when the interest of Quimigal in 
controlling a _leading position in CPC vas apparent. As a 
matter of fact. the activi.tias of CPC are directly connected to the 
.. tallurgical activiea of Quiai.gal. 

"'>J:aOlrl!r • tie CPC participation nov under the control. of IPE vu 
originally owned by the COF Group and only some hazardous 
consequences from the nacionalization processes carried out during 
the years 1975 and 1976 had bro~en such a natural tie. A possible 
reaffirmation of Quiai9al intereets vas recent!Y~mentioned again. 

Although CPC is itself represented in the frnal copper market 
by a small portion of its own products. the main part of its 
ootput is directly supplying final consuming industries such as: 

• cable ma.~ufactures,with several industrial plants of reaaonable 
capacity and range of products 

• electrical equipment producers and electrical erection and 
assembling companies: 

• alloy manufacturers: 
• small coper-based foundry: 
• copper retail sellers: 
• other industrial units employing copper or copper alloys. 

other recent but smaller producers of •semis• in copper and 
copper alloys,generally recycling available scrap and residues, 
may be enumerated (50.51): 

• abt 5,COO yearly tonnes of brass bar produced by continuous 
casting and/or by mechanical drawing, in several small companies 
(in which themain producer is Alberto da Silva Barbosa & Filhos, 
Lda, whith capacity comm~ssioned in 1982/1983): 
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• abt 4. 700 yearly tonnes of brass bar also by continuous 

Casting. foreseen in 1981/1982 ~ Tecnocobre - Sociedade 
Industrial de Cobre. Lela (including a 1.200 tonnes production 

from pressed products): 

abt 900 tonnes/year of bronzes (bars and al.eews) 

Contibronzes - Fundic;io Continua e Centrifugada. SARI.. covering 
domestic market and also considering exports. 

A careful evaluation of the Portuguese foundry industry for 
copper and copper alloys was published in 1985 by the Direcc;io 
Geral da Industria (84) : this text well demonstrates the 

potencial developaent of these industries for domestic supply 

and active exporting to the EEC and other areas. 

This foundry sector. however.shows itself ve:y 

heterogeneous. with a great nu~be~ cf companies (lC7 units wit~ 
a great dis~ersion in their dimensicns. i.~. 52.3'!'{. under 10 

e!nployees) , vi th technoloqical problems associated to some segments 
of that distribution, but also with considerable employment (abt 
3. 8CO workers) and production r anc;e ( abt 5. 6CO tonnes in 198 3, 

9 with a reported'Jalue of abt 4.3xl0 !'TE. 

This brief reference to Pcrtuc;uese secondary copper processing 
industries underli:c:e& following major aspects: 

- the concentration of major productiQn in one single operator 
with a significative capacity,although other minor producers vere 
recently reported: 

- the loss of some vertical integration apparently existing 
prior to the nacionalization processes of 1975/1976, without 

evident capacity (or will) to re-established logical holding 

relations, at least for the state-owned sector: 

- pratical utilization of available processing capacity: 

- lack of siqnificative exports, although the protactiug 
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~ovisions for a •nev industry• in EEC may cover some of 
products (copper wire rod) and help some exporting activity: 

- potential sensibility to a substantial increase and 

development.if a major primary copper industry is established in 

Portugal: 

- that sensibility is _pratical.ly:-dv• to its clear depenc:lenc:y 

from foreign supplies: vhith an overall apparent consumption of 
abt 30,COO to 40,000 tonnes of copper in all forms, the country 
imports abt 25,COO to 30,CCOtonnea of copper. Pruent prillary copper 

production, with partially recyclad and imported rav materials, 
is on. the ranqe of 5,000 tonnes/year and a recycle of 10 pct of 
theapparent consumption bzi,ngs no more that 3,0CO to 4,000 tonn 
tonnes/year: these•domestic productions" a clearly not enough 
to answer to domestic demand, if no extra-capacities are to be 
considered. 

- in some fields (vg.electric;al cables)copper products face the 
competition of alumi~um, whose consumption in Portugal has 
remar~ably increased: the development of a copper industry based 
in Portuguese resources may vell intensify copper consumption, 
instead of aluminium, in the conditions where those metals are 
near equivalent for respective users, The employment of optical 
fibers is not regarded as a major risk for Portuguese copper 
industry. 

2. 3. Nickel 

No relevant processing operations are reported for nickel in 
Portugal. 

LOPES (43) estimated in 1981 that the Portuguese nickel 
consumption could reach up to the year 2000 an increasing rate 
of 5.5 pct/year tbs attaining then abt 2,0CO tonnes as primary 
consumption,up to 5,500 tonnes as total maxinun consum;tion. 
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2.4. ~ 

Portugal is sensibly dependent from Foreign supplies to cover 
respective lead demand. vi th imports of lead ingot that in the 
begining of the 80's were placed in the range of the 18.000 
tonnes/year ( 49) • A domestic secondary production was also 
reported vi th mention to the capacity of lead recycling by Metal 
Portuguesa. SARI.. up to 7,ooo tonnes/year (but only producing 
in the range of s.ooo tonnes). Total lead consumption in Portugal 
is therefore in the range of 23.000 tonnes year. 

consumers of lead in Portugal were distributed by following 

sectors: 

• battery industry (abt 35 pct of primary lead consumption. 
and also secondary lead) 

• c:spsules and cabling ( abt 20 to 25 ;>ct of prima-ry lead 

consumption) 

• lead salts, as pigments Cmain consumer of secondary lead. 
specially in Metal Portuguese} 

• fabrication of lead plate, tubes. lead shot and other 
similar uses (all-together. abt 15 pct of primary lead 
consumption) (49) 

• alloys. fluxes, solders. etc. 

Portuguese production of primary lead wasstoppeddurinq the 
70's, when CU!' shut down its Barreiro operations. Lead production 
in Barre:fro was carried out in connection with the treat.'11ent of 

some Portuguese gold and silver ores adding •s an important lead 
input for the production)the C:>trell-dusts from sulphuric acid 
production by pyrite roasting, as ~9ll as the lead sul~hate "uds 
from the t~en still-working sulphu~ic acid chancer plants. 
Considerations of occupationel hygiene and of overall economy. 
as well as technicallimitations related to the use for lead 
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production of part of primary equiptent designed for processing 

copper raw aateri&ls. have brougb to the aentioned abut down. 

However the study of new ways to•process lead sulphates got a 
clear mention. in Quimigal Report for lt84(63), specially in 

connection to the lead sulphate fraetions ex;>~ted to be produced 

in the Kawa-Seiko unit. The "stand-by• situation of this pla!Esurely 

discoaraged such a developnent effort - but ':he new conception of 

differential flotation of complex sulphides (see section 1.4. 
above), will potenci&lly provide in a medium tana. the availability 

of abt 13, 500 tonnes of lead. contained in lead concentrates 

(s;>ecially interesting by their precious metals ccntents) and vill 

perhaps remake the consideration of primary lead availability in 

Portugal from domestic reaovrces. 

The mentioned secondary lead producer - Metal Portuguesa SA.'!U. -

- was established in 1944 and its ind~st:ial operations a.re 

located in Vila i'ranca de Xira, Lisbon dist=ict. Its owne=shi;i 

includes a 51 pct participation by Ferro Cor;i •• with the remaining 

49 pct vith private shareholders. Vila Franca plant includes: 

• a lead melting and recovery plant, consuming battery scrap 

and other lead scrap. 

Production capacity: 7,ooo tonnes/year refined lead (including 

alloyed lead) : 

OJtput 1981-82 in the range of 5,800 tonnes/year • 

• a lead oxide ;>lant the.z:naal process, using pure lead and with 

producing range of abt 3, 600 tonnes of lead oxides in 1981-1982 

(plant capacity of abt 5, 000 tonnes/year lead oxides) • 

• zinc oxide plant, thermal process, starting from galvanizer 

scrap, vi.th a capacity of 4,000 tonnes/year and production level, 

on sameperiod of abt 3,800 tonnes (72). 
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2.5. Zinc 

-rhe more relevant fact recently verified in the Portuguese 

internal market of zinc was the transition from a situation of 

no domestic production of zinc ingot to its production by 

Quimiqal ( ••• ). with an installed capacity of abt 11.ooo tonnes/ 

/year• (49). Mention to this new plant. co--i ssionecl in 1980. and 

to its operation was already made in this case-study (see item 

2.2.3.D above): produced zinc is recovered from leaching liquors 

from pyrite cinders treatment plants. in Barreiro industrial com 

complex. joininq toqether recovered zinc values from the 

Belderson - Duisburqer Kupferhutte ! process (abt 40S of total zim: 

production) and from the Kova-seiko pelletizinq process (abt.60S-

of zinc production) • 

However and as also already stressed - the shut ~vn of that 

second plant depriv.ecf Quimigal 's zinc unit from a relevant 
part of its sup;>ly. abt 6~ of total.lowering sensib.!y its 

possible output and therefore not atenuatinq in the same amount 

the de.,endency in this metal. Following figures refflect recent 

operation of this unit (SO) : 

Table XLII: Barreiro zinc operatiou (1982 and 1983) 

:!!!£ !2§1 12§2 

Production tonnes 4.214 4,427 

Sales, tonnes (totally in 
domestic marker) 4.536 3,905 

Production value, l06P'rE 193 220 

Gro.Added Value, l06PTE 88 103 

Employment (the 31th Dec) 37 34 

'!'he balance of imports and ex;>orts of zinc and zinc alloys 

for these same years also demonstrates 

dominant situation. ( 50) 

mentioned import 
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Table XLIII: Portuguese zinc balance (1982 and 1983) 

1982 1983 

Import Export Impcrt Export 

Raw materials 

scrap and residues, tonnes 174 98 381 

(l06PTE) (6) (5) (17) (-) 

Zinc metal. tonnes lo. 774 l l0,642 1 
(l06PTE) (762) (-) 922) (-) 

lst Processing, semis 
long products, tonnes 1.634 213 l 306 313 

(l06PTE) 178 (12) (193) (3) 

plates, tonnes 21 l 6 l 
(l06PTE) (2) (-) (l) (-) 

T?lese figures are somevb at. below a previous estimate of an 

internal consumption of abt 30, 000 tonnes of zinc/year ( 49) b-::~ 

considering the recycle extent of zinc and zinc alloys may well 

place Portuguese consum;>tion in the range of abt 20,000 tonnes of 

overall zinc and zinc products. 

The development of the production of zinc concentrates from 
complex pyrites will surely require a revision of the production 
pattern of zinc metal in Portugal, and of the possible saturation 
of the capacity existing in Quimigal even if a final decision 
on J<ova Seiko prospects and/or the changement from grain-size 
pyrit:es may impose modifications in upstream performing onits) .The 
possible availability of 64,000 tonnes of zinc contained in 
concentrates, as mentioned in item l.4 (with abt 14,000 to 25,ooo 
tonnes zinc from Aljustrel project) may place Portugal in the 

situatiaiof net exporter of zinc values. Any development in 
Portuguese zinc production, however, shall take in consideration 
not only Portuguese zinc demand but also the excess of zinc 

capacities in Europe. 

Portuguese zinc consumers may be distributed by following 
activity sectoo ( 49) : 
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brass producers, absorbing from 15 to 25 pct of primary zinc 

input nmaely: 

- Companhia Portuguesa de Cobre. SARI.: 
- Alberto da Silva Barbosa & Filhos. Ld. 

Metalica - Companhia Internacional de Fundi~ao e Laminagens 

Lda • 

• zinc alloys (injected molding and special zinc foundry). 
namely Za'1lak type alloys (an import of abt 2.ooc yearly tonnes 

of Zainak is reported): 

• zinc laminated products, with an internal demand of abt 
4.000 tonnes/year. 20 pct cf which produced in Portugal by 

Compagnie Royalle Arturienne des Mines. the 80 pct balance being 

imported: 

• zinc oxide production. by Metal Portugues a SAR:.. as already 
mentioned, that annualy gets to abt 4,CCO tonnes of zinc oxides 

using for that production zinc scrap and low-value zinc 
containing residues available in the Portuguese market. 

An estimate of approximate zinc consumptions by these 
activities is available from an other study issued in middle -
..:1tsl (48): 

Table XI.IV: Zinc conaumption by activities, Year 1983 

~aivanizing 

brass semis 
laminated products 

zinc alloys, incl. Zamak 

zinc oxides 

2.6 • .!i!l 

abt 10,000 tonnes/zinc 
2,0CO 

l,000 

2,000 

4,000 

Portuguese tin processing operations show a characteristic 
feature not found up to now for the metals previous~y studied: 
being Portugal a medium-sized tin ore producer, as already 
mentioned, the capacity provided for the operating · tin smelted 
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is well above domestic ore production, reason vby Portugal is a 
net importer of ea.ssi.t:erite concentrates to keep the performance 
of some of is primary metallurgical uni ts. Besides, Portugal 
has been a net importer of tin metal to cover its own requirements. 

Working with average yearly mounts fo= the 5 years period 
1979/1983 that show relatively eonst.nt figures (7), following 
tin balance can be drawn: 

Pig.7: Portuguese tin balance (average 1979/1983) 

Portuguese 
tin mining 

335 

' 
Seecn(!a-'"""f tin Prima.ry tin Cas.:siterite 

- Q" ::mc~ntrates 
pr~duction production import 

430 
20 I 

Tiu I At:.,n 
Tin C:uata!) - consumption imports -

5 - Tin (metal) 
exports . 

Tin apparent 
consumption: abt 905 

Source: adapted from (5) 

i.e. Portugal shows a coefficient of dependence of abt 61 pet, 
determined by the ratio (in quantities). of overall imports and 
apparent consumption. The decline in cassiterite production may 
have reinforced in more recent years this situation. 

Existing primary smelters for cassiterite concentrates are 
operated respectively by: 
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• Minargol - Complexo Mineiro de Argozelo. SARL. already 
mentioned in item 1.5.B. in the •coneelho• o.f Vimuoso. district 
of Braganc;a. Minargol is a join venture of Portuguese SPE -

- Soeiedade Portuguesa de Empreendimentos, SARL (24 pc:t). other 
partners (abt 27 pet) and the Belgian Geomines S.A. (49 pet) 

However, a.s noticed.problems with Geomines S.A. were recently 

reported. 

This small smelter produces tin ingot at a level of abt 4 to 
5 tonnes/month, mainly using Minargol ovn concentrates as raw 
material. 

Minargol, therefore, has an integrated production of tin. in 
the sense that respective activity is exerted both in mining and 

• Neoestano - Nova ~resa Estanifera de ~gualde, SARI.. in 
Mangualde, Viseu district, join venture of 

SPE 
aanco Portugues do Atlintico 

state owned bank with main 
office in Oporto 

abt 30 pct 

abt 70 pct 

NeQ-!~tano ha> no mining activities and obtains abt 85% of 
the Portuguese primary production of tin ingot, currently · 
operating one of its three electric (are) furnaces, with current 
monthly out~ut of abt 25 to 30 tonnes of metal. The capacity of 
Neoestanos~elter is therefore well above to respective productiai 
level and .,. ·/en to over all dome•tic concentrate production, reason 
vhy Neoestano needa, for its performance, to purcbue cuai:er!.te 

concentrates actual ·abroad • 

• Sociedade Mineira de Paiva, also owned by SPE (30%) and 
Banco Portugues do Atlantico (70%), in Bodiosa, near Viseu, with 
an el•c:tri~furnac:e (capacity 1, 500 tonnes Sn/year): . . 

• Borralha, already mentioned, vho' 
adapted for tin operation. 

1 ectric furnace• may be 
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~om these uni ts. only Minargol and Neoestano may be . 
considered as c:urrently operating. In 1983 the Banco Portugues do 

Atlintico tried to sell its participation both in Neoestano and 
Sociedade Mineira de Paiva: however no bidder reached the minimum 

value accepted for bidding (88). These units demonstrate an 

impressive smelter over-capacity. directly connected with the too 
optimistic forecasts built up in years SO's and earliest 60's too 

fa~urable demand metal prices and concentrate outputs from 
Portuguese mines. 

Main users of tin, in Portugal, can be included into following 
groups (7): 

• tin coated plate, for •cans• and •tins• no doubt the major 
consumer with abt40 to~pct of tin total consumption. The amount 
o! tin =-aonlymed:per tmc£ coated plate of standard gauge is of 
abt 5. 5 kg tin/tonne of plate produced: ho-.rever an analysis of 
available statistic3 s~~~ests a specific employment of tin by 
Siderurgia Nacional of 40-50 pct above this figure. Siderurgia 
Nacional, E.P. , the State-owned iron and steel producer is the 
main producer of tin coated plate in Portugal, importing its own 
requiremen~ in this metal. 

This is a sector where the development of materials alternative 
to tin-coated plate may result in a decrease of tin consumption • 

• tin alloys. with abt 40 pct of tin consumption. including 
solders (60 pct of this sector) and o:ther alloys, namely 
antifriction alloys (white metal), bronzes, brass and pewter 

• tin coatings, with abt Spct, for the electrical equipment and 
ca~le in~ustries • 

• dlemicals and other uses. 

The development and full exploitation of important cassiterite 
resources, like Argimela, as well as the accesr tc tin values 
contained in the copper and complex pyrites of Neves Corvo, ~ay 
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shift present tin importing dependence. However present situation 

of the international tin market (combined to the wolfram own 

situations that associates depressive effec:ta to several 
Portuguese mining ventures), while pervisting. is by no means 

encovraging. 

3. NATURE AND ORGANIZATION OF THE LINKS 

BETWEEN THE NON-FERROUS METALS SECTOR 

A&."m THE OTHER SECTORS OF THE ECONOMY 

3.1. Main flows between the non-ferrous metals sector and the 
other sectors of the economy 

A general outline of these relations has been suggested for 
each metal in prior chapters. 

An interasting systematic approach by RODRIGUES et al (92) 

presented a dia.gram for the main flows in the Portuguese 
producing system, from which the pertinent network for the non
-ferrous metals sector was extracted and is raproduced in next 

page. 

However the larger sc:ope of that work sug~ested the definition 
of bigger aystems(v.;.•Aqrochemical systems•,•Metallic systems•,etc.) 

grouping several activies: these systms were divided in sub 
system b inging to more detailed conclusions (vg. Minero
-metallurgical, Metal constructions and equipments, Automobile, 
Mechanical Tool and Instrumentation as some of the subsystems 
included in the Metal system),but with pratically no seqregation 
of the non-ferrous metals from the corresponding iron & steel 
act.;. •r.i.ti•. Anyhow, this study may be quoted -u a good reference 
tor ar• overall consideration of the metallic sector (as well as 
other productive sectors)in Portugal. 

A greater split of ac:ivies, however, would bring to the 
statistical difficulties already mentioned - specially when the 
imports or movem&nts (or i-ecyclu) of metC6ls a·re not systematically· 



: 

\-. 

- I·-

!MO 
ice 
lra 
I f' C:. 
iF~ 
I ri 

I~~ 
- - . .J rM 

. - . - - .. ! r.r. 
1r~ 
, rtt 
I 
lfL. 

Figure 8 : Non ferrous metal users in a diagr.,.. for the 
metals f lovs of Portuguese producing systems 

- . . 
I ( rtJ 1 .... --'0 

...,._ ____ b 

f 
~ .,.,..-

1

. ~--+---;a 
I rJ) I o 

. ... . . .. 

...... J...1.w "'"'.J """ 
1i1..,.J.4lr•"' MJ.Ja 
P1J .JJ; c. .., H W.• 

~ 

~,,..vJ '" ... .., •• r "'~"' 
lf.W.O-• -~ A.!..:t.""' e.t'; .. J; •• 
~ .. •,, ........ - --"··' . . 
~-.Li·, -tl C4'.\\ ..... 't-t"' 
5"' .i;·, ,.,.,, 1 _. "f .;r ,....,,.~ 
AMrft•••lli,,., w-., .... ·--. 
11 ... ....,::"t.~ ''14'1.t. '1 .. :, .... ' 
~1-6 '1M . • .. 

'-.'-, , •rJi ..i ~ r"·'• .., .;t"' 
... 

.fITJ 0 

~ 
fFG ) 0 

~...,_-,.._ _____ ll_....,;;;~ r: u t----0 

~Q 

-------·>1 FV 

~--- -----------.....,~-~~·1.··~~ 

' . 'r M ELc.J1 .... i ..1 ,,.. ... , ,,,.,..J •.C 's c.., ~~, 
tlw1n ;..J P""~' · . ------------___:~ , .. ~·,,; 

-'" t 

•i 
' 
I 

!FN .T.Lu,.,.-.,.;...J;,.., ~-:., .... FT. '°"' -" w-•i•-;"'' 
. ;.F.o •fr'"" ~-:r,.., "-f""':wJ .rlJ. "'r'.·""·•-" ,,..,_~,-..,..r (.,. __ ..,.,, .,.L..-..i- .. 

'~p · FV ,,. . . : . . c.r'"''·-' 'i"'f,..-1 \.111\" .. - •""'rt;.,,..,., . .. .. ... . .. ··- - . 
. ·- . -·-tr.~ . t!tJ.r • .J. 'i·'t"', u....,,.s,., ___ Fw .. Au-.a.c.h: ... ·-- ·-. __ ··-· . ·---· ·- • 
• --··---- -~ FtL.. .• ,61..Jr..J ~·yL-r JM-.,..J--AL--. L:LJ.i""t'- -, \w.k1. r c.· ,:L11otW. . - -~ 



- 149 -

evaluated in order to produce yearly metal balances for each aetal. 
Besides it is not easy (and in certain cases even. not poss~e) to 

track the destination of some imports of metals or metal parta 

vben they are primaly connected to the activity of intermediates 
such as tracie~s and therefore don't relate to a specific industry: 
aimilar attitude may be refered for situations in which 
designations by a part of article denomination •bides• respective 
.. tai contents. 

A simplified analysis could be based in the two first groups. 
of fig.a. i.e. BB (lion ferrous .. tal ores) and CC(Bon ferrous metal 
.. tals). vboae relation with items having statistical significance 

•- possible: hove9er the two first industrial activities vith 
statiatical .. aning for non-ferrous .. tals (i .a. •'baaic -indaatriea 
of non-ferrous .. tais• and •production of non ferroua .. tals and 
alloys• shall be carefully regarded by their definitions to a~id 

Iii.understandings. !he apkit of Iii.Ding and smelting (metallurgical) 
activities brings DO r-ar~le contribution to a better 
clarification. The analysis established for the two group BB and 
cc periods 1972-1979, 1972-1976 and 1976-1979 are coherent with 
some of the conclusions here presented:bovever they r-ain already 
too a in ti- to be DOV developed in detail. llo evident relation is 
worked ovt in the flov diagr• to mphasize the •aulpbur 
contribution• of .. tal-bearing sulphides, such as complex pyrites: 
bovever this fact vaa mentioned .nd considered in respective vork 
(being "baaic inorgmic chemicals• and •fertilizers• tvo aub
-aystems of the •Agrochemical Sector•). 

A general qualitativ. description of the flows of non-ferrous 
.. tals and products in Port"Cgal could briefly be outlined by 

following conaiderationa, based in already present evidence: 

- except for tungsten, Portugal is essentially dependent from 
.. tal importa: 

- the role of Poreign suppliers and of traders is very decisive 
in this part of metallic trade: Portugal imports metals in all 
forms, from ores to a.U.a or even to metallic manufactured products: 
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- the evolution of dependence in recent times is negative 
( i. •. towards increasec:l dependence) in vhat regards tin and lead: a 
certain positive evolution is connected to zinc: good forecasts 
exist for copper (as well as for the other metals except 

·aluminium. where the dependence is al.moat total): 

- the secondary circuit of recycling is not yet fully 
operating, specially for certain metals (vg. aluminium): scrap 
collection and trading is an important commercial field: 

- with the increase of consumption.sand the (u;:> to now) slight 
or localized increase of capacities, Portugal remains wlnarable 
in terms of foreign trade of non-ferrous -tal•: 

- comnonly, there is a direct contracting between mines and 
Portuguese primary consumers and between these and respective 
clients: however even in domestic t:ansac~ions a trading action 
may take i)lace: 

- such a direct relation implies that existing smelter 
(primary or secundary) or alloy :producers may have to deal vi~h 

a large variety of client types and sizes: the relatively s111tall 
dimension of metal producing units still allows for a certain 

subsistence of this situation: 

- the developments of local resources, the trend ti> bigger uni ts. 

the technical and competitive requirements arising from the full 
membership of Portugal in ~c. the selective market demands and 
a more precise statistical specialized backing, will surely bring 
to structural modifications in the non-ferrous metal industries 
in Portugal and to the systematic reporting of respective flows. 

3.2. Effect of the mines or processina units in the national 
economv 

As already mentioned, vertical integration mine/smelter bas 
not been the rule for recent activiesenvolv.ing non-ferrous metals 
in Portugal. Only fo".' tin (and even for a •aller part of smelter 
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capacity) this vertical relation 

Moreover ,all efforts made during decades to build-up 
integrated mncepts have col.:lpsed, by one reason or another. The 
story of complex pyrite based industries in modern times, with 

it.s frequent chanqementa and even regressions in adopted policies, 
is sure1ya good- example for these situations. However complex 
pyrites ore, perhaps, one of the areas whue integrated 

development efforts have been pursued farther and should be regarded 
as a •must•. More institutional links between produce rs and 

domestic primary con.svmers may result very useful - and surely 

not only in pyrites. 

The present and ;>atential importance of mines or processing 
units on the national economy are identified for each metal in 
chapters 1 and 2 above. The different pattern of mine di.uension 
and corresponding mining technologies may requ~e specific 
mining policies. Thus the consideration of •small-mining• 
attitudes,specificaly for the case of tin, may cohexist in 
Portugal with bigger mines for copper and pyrites,envolving 
other types o~bcal and regional concerns, 

. 
4. MALYSIS OP TSE MAIN SBCTORS 

4.1. !ntroduction 

Also in ch:pters 1 and 2 a certain development in the 
presentation of main actors in the non-ferrous metal sector 
was worked out. Therefore, present chapter will pratically 
consist in a systematic return of entities already mentioned. 

4.2. Governmental entities 

The main Governmental entities connected with the non
-ferrous metals sector belong to ~~a ~~~~~guese Minist::y of 
Industry and Commerce, whose official denomination baa cbanged 

several time•. 

Pollovin9 entiti•• were refered: 
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- DGGM - Diree<;io Geral de Geologia e Minas 
- DGI - Diree<;io Geral da Industria 

- IIE 
CPP 

- GAS 

Instituto do Investimento Estrangeiro 
COmissio parao Lan~amento de Programa de Aproveita 
Aproveitamento Integrado de Pirites (PAIP) 
Gabinete de Area de Sines 

A) ~ - Direcc:io Geral de Geologia e Minas (General 
Directorate of Mining and Geology), that cover following activias: 

- Geological Services: 
- Mining Promotion and Development Services: 

- Laborat.ry: 
- Technical Support: 

Adl:linistrative and Technical Organization and Piscalization 
of the Mining Sector: 

- Publications (including the •aoletirn ee ~inas• ane an 
excelent introdutory •Guide to the Citizen•) 

Mining activities under the authority of DGGM include 
explo~~~on, concession, exploitation, ore dressing and mine 
direct plants such as export facilities (terminals) and 

integrated smelters - designated in current mining law as 
•mining annexes•. 

Presently, DGGM is establisting a •National Mining Ptan•(89), 
together with a full remake of Portuguese Mining Law. These two 
efforts may strongly contribute to a gre?ter development and 
updated organization of the mining activities in Portugal. 

If also intervenes in the trade move:r~A.~· t of ores and tc the 
gran-ting of benefits to activitiea under it.. ticope. 

B) DGI - Direc:cio Geral da Industria · General Directorate 
of Industry), covering all activites related to manufacturing 
industries, including smelters and downstream ~lants. 
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C) IIE - Instituto de Investimento Estranqeiro (Foreign 

Investment Institut(.-) this Institute. de.,ending from the Ministry 

of Fina.~ce. has direct intervention in the establishe:nent of 

agree:nent and incentives for direct Foreign investment in Portugal. 

D) CPP - Comissio Para o Lancamento do Programa do 

Aproveitamento Integrado de Pirites (PAIP) specialized COmission 
nominated under the Ministry of Industry and Technology to 
consider and propose practical solutions to the treatment of 

complex polymetallic sulphides (complex pyrites) of Portugal. 

Designated in 1976, this Connission proposed practical 
solutions in 1979-1980 and, having ceased its assigned functions, 
was dissol~ in 1982. See items 1.2.4.4, 1.2.5.2 and 2.2.6. 

E) GAS - Gabinete da Area de Sines, develc;:men~ authority for 

the Sines area (in the South of Setubal district). G.A.S. 

sponsored some pyrite develo;=ment before CPP and,as local Sines 
area authority, was envolved in the local consideration of Sines 

Area projects (see 1.2.4.4., 1.2.S.4., 2.2.6. and 2.2.5.). 

Very recently, the liquidation of GAS was announced by the 

Portcguese Government. 

4. J.•National entreprise s• 

4.3.l. State-owned companies (100% State owned):f~llowing 
state owned companies will be listed under this itern: 

- !OMA - Empresa de Desenvolvimento ~ineiro d~ Alentejo, E.P. 
- IPE - Investimentos e Participa~oes do Estado, S.A.R.L. 

CUIMIG;\L - Quimica de Portugal E.P. 

Ferrominas, E.P. 
- Siderurg!a Nacional, B.P. 

- BPA - Banco Portug'Das do Atlantico 
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A) EPMA - Empresa de Desenvolvimento Mineiro do Alentejo. E.P. _ 

Its incorporation from prior Sociedade Mineira de Santiago 

and its evolution through EMMA was already mentioned in i tern -

l.2.4.3.B above. EDMA may not yet consist in the •stabilized form• 
of the State-owned mining holding. being recently announced is _ 
near-to-be merge with Ferrominas E.P. (the other state owned 

mining corporation connectalwith coal and iron activities) to 

incorporate a larger entreprise to be called E.D.M. - Empresa de 
Desen\"Olvimento Mineiro. E.P. EDMA owns mining rights for Gaviio 

and cltimed mininc; rights for Estac;io. two oreboclies in Aljustrel 
area. ED-"'!A also has been granted with exploration rights 

for an area around Aljustrel. as well as shares with SPE and 
French SEREM a large exploration area around Grandola. The major 

participation of EDMA are 

. 
- Pirites Alentejanas, above 95 ;:ct 

(recently ,shaces have been offered in Lisbcn st:>ck exchange) 

see itam 1.2.4.3 • .S: 

- Somincor, with 51 pct participation 
see item 1.2.5.: 

The staff of EDHA is relatively small. for abt SO to 70 

peo~le -including the personnel employed in its ore dressing 
pilot plant in Aljustrel. 

B) IPE - Investimentos e Participacoes do Estado S.A.R.L. 

Established in the 70's as an holding for State owned 

partici~ations in several com;ianies, IPE is connected to a large 
variety of activies, including mining and metallurgical sectors. 

PrOll the great number of ita participations, following 
companies are s~ecially to quote for the non-ferrous metals sector: 

- Ber alt Tin and Wolfram (Portugal) with 19.S pct 
(see under 1.5.): 
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- S.P.E. - Sociedade Portuguesa de Empreendimentos, SARI. 

with ab 18.3 pct 

(see under 4.3.2.A): 

- C::C - Com;>anhia Portuguesa do Cobre, with abt 34 pct 

(see under 2.2.8) 

C) OOIMIGAL - OUimica de Portugal E.P. 

This chemical and fertilizer multidivisional corporation and 
head of a group of compaqni.es vas already mentioned SIUllUal ti.a es in· 

chapte~s l and 2 above. Its industrial activities related to non
-ferrous metals include the integrated treatment of pyrites, in 
Barreiro, the production of sulphuric acid. in Barreiro and 
Estarreja. copper smelting and refinery. precious metals recovery 
and refining and metallic zinc production. Also in aarreiro works 

Qui.aigal has been commi.ted in 1982 with the study and prepacative 

acticns for the implementation of a biqger co;~er smelter 

largely based in the concentrates to be produced from Neves-Corvo 

orebodies. 

Quimigal leads a large group of associated compagnies in 

vhich following join ventvrea are included: 

- CUIMIBCL, a sulphuric acid trading company .: ~corporated 
in Switzerland in which Quimigal owna SO pct.and a company 

~=:>m the Sveedish Bolidens Group the other eq'.Jal part: 

- CUIMIBRO, a trading company incor;>arated in Lisbon, in 

which Quimigal owns 60 pct and the Swiss corporation SBMA 
the remaining 40 pct: its activities include brokerage 
and other international trading activities 

Although QUIMIGAL and its predecessor CUF (see 4.3.2.E) have 
been insistently looking tor complemented action in non-ferrous 
metal activities, namely in copper. it• p>si.tion in mining va.s not 

yet achieved (see under 1.2.4.3.B and l.2.5.). Besides, CUP's 

Group participations in e>c have been pa.ssed,atter the turmoil 
ot the economical changements of 1974-76, to the control ot IPE. 
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This make• Quimigal to insist. not without the assistance of a 

certain reason. in the interest of really achieving an 

•integrated file• for non-ferrous metals ind~striesand therefore 

a closer relation which CPC would appear as a logical projection 
to its current metallurgical operations. 

For further re!erences to Quiaigal see 1.2.4.3.B •• 1.2.S.4 •• 
2.1.F. and 2.2. (and subdivisions). 2.4. and 2.5. above: see 
also reference to Ct.~ under 4.3.2.E •• 

D) P-er.:ominas, E.P. 

This adning com;>any is actively engaged in the develo;ment of 
Moncorvo iron orebodies and has.in the earlier So's.been con.ited 

vitb the develo;xnent o= Portuguese coal resources. Its merger 
with EDMA to incor;>orate a sole mining State-owned company, 

- ~presa de Oesenvolvimento Mineiro, E.P., vas very recently 

announced but has not yet prog::e3sed. 

Ferrominas developed a big iron ore exploitation and 

pelletization project to supply Siderurgia Nacional (S.N.) 
capacity enlargement with haematites from "1oncorvo: in connection 
to this project pyrite purified cinders to be produced in Sines 

by"CPP Project• (see 2.2.6.) would be co-pelletized and therefore 
incorporated in Portuguese iron-production. The successive scale

-down of S.N. new capacity, as well as lower costs prevailir~g for 
iron ores, froze •Ferrominas project-and contributed to the also 
freezing of the •CPp Project• in Sines~ 

E) S.N. - Siderurgia Nacional, B.P. 

The primary iron and steel producer, in Portugal, S,N. was 

nationalized in 1975. It has been connected with the integral 

pyrite utilization, since its purchase conditions directed up 

to recent times the determinant decisions related to the supply 
of •purple ore• to S.N. (see 2.2.2., 2.2.3., 2.2.4.). 

* the •ante may be •aid to the proapecta of placing the foll amount 
of •Jeova Seiko unit• pellet output from Quiaigal Barreiro vorka. 
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A projected increase of capacity has gradually been def1ated 
in a controversial process that brough consequences to other 
projects related with complex pyrites. and therefore with non
-ferrous metals pi:oduction in Portugal (93. 94). 

F) BPA - Banco Portuaues do Atlantico 

State owned commercial bank (nationali7;ed in 1975) with 

headquarters in Oporto. 

It ia •ajority ahartbol.aer in Beoestano as veil as in 
. . 

SOciedade Mineira do Paiva (see under 2.6). Although its # 

participations (70 pct in-each) have been-already of~ered for 
sales in 1983. 

4.3.2. Private cOl!paniea 

According to Portuguese law, co=;orations in which t.~e State 
owns ~ly part of sharehclder's ~ity (•mJ.xed•compagnies) ~· 

consideDdprivate companies: therefore they will be mentioned in 
this section. Co~rations with· Foreign majority will be 

designated u •Foreign interests• (see item 4.4. hereunder). 

Following corporations vill be briefly reviewed here: 

- SPE - Sociedade Portuguesa de Empreendimentos, SARI. 

- CPC - Companhia Portuguesa de Cobre, SAR.L 
- Pirites Alentejanas SARL 
- Somincor - Sociedade Mineira de Neves-Corvo. SARI. 

with listing all other minor (or no more existing) corporations 
under a COllllOD title P (•other Portuguese COrporationa•). 

A) SP~ - Sociedade Portuquesa de Empreendimentos, S:JU.: 

This company was incorporated in 1979 with the assets in 

Portugal of Oiamang (former Companhia dos Diamantes de Angola) 
and therefore ccrrected 1D respective shareholders (shareholder• s 

6 . 
capital l,l03xl0 PTE). Main. shareholders of SPE, in 1983, were 
the following: 
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- IPE (see 4.3.1.B. above) 

- Foreign participations (including 

Belgiill interests. and others) 

- Other Portuguese participations, 

divided· 

abt 18.3 pct 

abt 20.4 pct 

abt 61.3 pct 

Both IPE.and Belgian interests nominated l representative 

each in a Board of 7 Directors. 

SPE participa tea in a series of corporations a~ting in mining and 

metallurgical activies, nalatedvith non-ferrous metals namely: 

- Pors tin (capital 32. oooxlO 3PTE) vi th 9 3. 6 pct: 
- companhia Mineira do Norte de Portugal (capital 40,0COxlo3

-

~)wit~ 70.2 pct1 
- Sociedade Minei=a de Fran~a (capital lO,CCCxl0

3
PT!:} with 

47 pct: 
- Mir.as de Tarouca (capital 8,Sccx103PTE} with 70,3 pct: 
- Minas da Borralha (capital lOO,CCCxlo

3
PTE) with 19.5 pct: 

- Mir.argol (capital l92,500xlo3
PT!:), with 24.3 pct: 

- Neoestano (capital aooxl03~). with 30 pct: 
- Sociedade Mineira do Paiva (capital l,2COxlo

3 
l'TE), with10~: 

All these. c:ompagnies pab:m in tin-tungsten sector, in which t'"'~· 

have mining activies (exception to Neoestano, whose activities are 

cnly smelting, and Minargol and s.~. Paiva, that join mining to 

smelting): Minargol and Borralha are also related to co;>Per mining. 

SPE also shares prospection and ex;;>loration rights in two areas: 

consortit;m SP~/SER~"i - (a Prenc:h corporation of the BRGM 

Grou~) in following proportion 
SPE 60 pct 
SEREM 40 pct 

for tungsten ores, in the North of Portugal: 

- consortium "Grandola", around Grandola, south Portugal, with 
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following participations: 
SEREM 52.3 pct 

SHE 34.2 pct 

EDMA 13.S pct 

for complex ;:iolymetallic sulphides. 

B) CPC - Cornpanhia Portuguesa do Cobre, SAR!. 

Based in C~crto. See under 2.2.8. (biq seconda-ory cop~er 

processor). 

Shareholders: 

Trefi.'1letaux 

IPE 

Several Portuguese 

abt 25 pct 

abt 34 pct 

abt 41 pct 

A potential connection of CPC to Quimigctl interests is 

since. long Claimed,, 

C) Pirites Alenteianas S.A.R.L. 

Pyrite mining company in Aljustrel. See, for details, 

l.2.4.3.S, 1.2.4.4., l.2.4.S. above. 

Shareholders: 

EDMA above 95 pct 

Belgian interests 

'. ( SOGEMINDU$) 
S pct 

·sbar•• being c:vrrentiy •vbmited to Lisbon stock-arket. 
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D) SOMINCOR - Sociedade Mineira de Nevas-COrvo. SARI. 

Copper mininq operations in Neves-Corvo mines, see under 1.2.S. 
presently: 

EDMA 51 pct 
Rio Tinto Group 49 pct 

E) CUP - Companhia Uniio Pabri 1 SARL: 

Biq chemical and fertilizer industrial company set up in 
Portvqal inll865 and head of a proeminent private Group up to its 
nacionalization in 1975. CUP. as a nationalized company was 
subsequently incorporated with two other fertilizer produc:us in 
Quimiqal (see above). Interests and participations of the CtTP Group 
not nationalized with COP were spread by several holders. namely IPE. 
This is the case of CPC participations. amon others. SMS - Sociedade 
Mineira de Santiago and a significative share in Pirites Alentejanas 
also were included in the participations of the CUF Group. See 1.2. 
1.2.4.3.B •• 1.2.s •• 2.4 •• and 2.5. 

!') Other Portuguese Corporations 

Several other Portuguese corporations mentioned in this study 
are listP.d hereunder, by the order of this first mention in this 
text: 

- Minas da Borralha: tungsten-tin concentrates producer and also 
copper concentrate producer. See under 1.2.2., l.S. and 4.3.2.A 
owned by 02Er~7..0IN (80.S pct) and SPE (19.5 pct) but presently owner 
ownership situation-openedin part - is not very clear, with 
respective mininq operations being shut down with a strong negative 
social impact in a relp,tively deprived area~ 

- OPEMEDIN - Operacoes de Medicoes Internacionais, Ld:has been 
one of the owners of the mining rights for the Minas da Borralha, 
having 80.5 pct equity. Is a successor to Foreign participations 
connected to the Beralt Group: presently the ownership/control 
of Borralha is not very clear. Refer to •Minas da Borr alba•, directl) 
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- Mineralia - Sociedade de Empreendimentos Mineiros, Ld: 
cx-nce~sionary of the mining rights for the copper mine of Aparis 
(see 1.2.3. above) up to its shut-down in 1975, followed by 

abandon of concession in 1977. 

- Minargol. Complexo Mineito de Arqozelo, SARL: concessionary 
of the mining rights for the copper mine of Miguel Vacas (see 1.2. 
1.2.3. abo11e) as well as of Argozelo tin mines (see 1.5. above): 
Minargol also operates tin primary smelting, in relation to the 
Arcozelo mining (see 2.6.) Minargol is a join venture of 

Geominas S.A. 
· from Be-lgi:an 
SPE 

Other.s 

49 pct 

abt 24 pct 

27 pct 

The present situation of the Belgian partner is not very 
~lear, with recent reports of respective getting out of business 
by insolvency share capital of l83xlo6PTE in 1979 and l92.5x106PTE 
in 1983. 

- Sociedade Mineira de Santiago SARL 
Mining society of t-he CUF Group, ~1ationi.lized in 1975 and 
antecedent to EMMA, a 1.2.4.3.B., and 1.2.S. 

- Sociedade Mineira de Franca. Ld. 
Tin mining company at the Braqan~a district. Share capital 
(1983): lOXl06

P'l'E 

Partners: 

see 1.5., above. 

SPE 
Other Portugudse 
;artners 

47 pct 

53 pct 

- pqrstin - The rs:~tvguese - Sptpish Tin Mining, SAR.I. 
Tin mining company at the Guarda district. Share capital 
(1983): 33xl06

P'l'E 
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SPE abt 9 3 pct 
Other Portuguese partners abt 3 pct 

- pramin - !:X?lo:.:aca·J de Minas e Dragaqens, Lda. 
Tin and titaniO-: mining company at the Guarda district, 

whose operations are actually shut (since 1984). 

Partners: 

- 1.s .. a1x>-... 

Neoestano 40 pct 
Banco Portugues do AUantico s pct 
Others SS pct 

- -Bastos & Marcolinos (conces3ions rented to Alfredo Pinto 

Cor:-eia): 
minor tin-tungsten mining operations; see 1.5. 

Sociedade Mineira Al,egria 
minor tin mining operations, see 1.5. 

~inemaqce - Minerios, M.iquinas e Metais 

minor tin mining operations, see 1.5. 

- Bejanca - Sociedade Mineira das Beiras, S:JU. 

minor tin mining operations, see 1.5. 

- Minas de Cassiterite d3 Sobreda, Lda (~oncessions rented to 
Jose Rodrigues c.sousa) 
minor tin mining op~rations, see l.S. 

- EXtrusal, Companhia Portuqpesa de Extrusio, SAAL 

aluminium extruder and also envisagin9 secondary aluminium 

~roductlcin,see 2.1.A and E: 
vi de dis tribut ... ,n of shares 

- Pundicio de Oeiras 
mir.or aluminium extruder see 2. l .. A. 
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A Perf iladora, SARI. 

minor aluminium extruder: see 2.l.A. 

Porialex - Sociedade Comercial de Aluminio, Lda. 

aluminium extruder, see 2.l.A. 

qyintas & Quintas, SARI. 
aluminium rod wire and cable, see under 2.1.B: also cop~er 

cable producer 

Solidal - Condutores Electricos, S.\RL 

aluminium rod wire and cable produce~ see under 2.1.3. 

Al.uminio de Portugal (Angola), Lda. 

aluminium foil producer, see under 2.1.C. 

~.lpor, Emcresa Proeotora de Alum!nio, S~'U. 

secondary aluminium producer, see under 2.1.E. 

Ytonq Portuquesa, S~ 
see under "non-metallurgical uses of aluminium", item 

2.l.!'. 

- AJ.!)erto da Silva Barbosa & Filhos, Lda 
copper "semis" producer (brass bar} and alloy refiner: 

see under 2.2.7 and 2.2.8. 

Refinaria de Metais Luso-!taliana. Lda 

secondary copper alloy refiner (see under 2.2.7) 

Tecnocobre - Sociedade Industrial do Cobre, Lda. 

copper "semis" pr~ducer: see under 2.2.8. 

Contibronzes - Fundicao Cont!nua e Centrifugada, SARL 

co~~er "se~is" and alloys producer: see under 2.2.9. 

- ~oestano - Nova Empresa Estanifera de Mangualde, SARI. 
tin smelters, see under 2.6.: 
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Shareholders: 
SPE abt 30 pct 

Banco Portugues Q) Atlantico-abt 70 pct 

Quimibro 
trading company for non ferrous metals. and other 

~::modities:see unee= •:ui~iga.!• above. 

Shareholders: 

Quimigal 
SBMA (Switzerland) 

- cu i:iii bo 1 

60 pct 
40 pct 

trading company for sulph"Jric acid, based in Switze=land: 

~:!e under •cuimigal" above. 

Shareholders: 

4.4. Foreign interest 

Quimigal 50 pct 
Boliden Grou;> (Sweeden) 50 pct 

A) RTZ - Rio Tinto Zinc Group 

Present RTZ interests in Portugal are represented by: 

49% participation in Somincor, by re~ent purchase of prior 

French participations (see under l.2.5.3. above): 

- 100% ownership of Pillar Portuguesa (Alum!nio), Portalex, 

s;uu.. main alu:ninium extruder in Portugal (see under 2.1. 

above): 
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- 100% ownership of RtOMINAS - Servi~s Tecnicos e Financeiros 
Lela. with headquarters in Lisbon and vhose specific purpose 

• · is the •supply of tec:ha~ical and financial services to 

mining corporations• (44) 

- intervention in prospection and ex;>loration for complex 
polymetallic sulphides in Almodovar and Mertola areas 
(district of Beja), Montemor-o-Novo (district of hiora and 

tunqsten-tin-qold in Fundao-Penamacor (district of Castelo 

Branco). see under 6.1. 

B) Beralt Tin and Wolfram (Portuaal)/Anqlo American Corp. 

Beralt Tin and Wolfram (Portuqal) (see under l.2.2. and 1.5.} 

is o::ruoted as the more representative participation of the Anglo 

Americ~ Corp in Portugal and is the main Portuguese producer of 

tun~sten concentrates. as well as of tin. The participation in 

this company are: 

Beral t Tin & Wolfr•, Ltd 

IPE 

80.S pct 

19.S pct 

6 with a share capital of 300xlO PTE since 1981. 

Beralt Tin and Wolfram alsokeepsexploration authorisations 
and contracts for an important area near the Panasqueira 
concessions (see 6.1.). Anglo American was re;x>rted by the 

Portuguese press u one of the interested entities in the Reves

-Corvo bidding :after· thflt announcement of the sale of French 

participations (see 1.2.5.3.). 

Beralt interests have also been a.ssociated to a majority 

control of :Borralha mines (80.5 pct) up to respective transaction 
to OPEMEDIN (see 4.3.2.F.) 

• 

C) Sapec Group 

Belgian interest represented by the Sapec Group are identified 

hereunder: 
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- Mines et Industries pyrite concessions of Louaal and Serra 
da Caveira: see 1.2.4.3 .c. (Hines e.t Industries also bas · 
tunq~ten concessions and tunqsten metallurqical activities in 
Nort.b Portuqal): 

- SAPEC fertilizers complex of Setubal (see under 1.2.4.3.C. 

and 2.2.2.). 

in both corporaticm with 100 pct participation. 

D) SogeminCis - (Societe de Gestion d'Entreprises Minieres 
et Industrielle) 

This Belqian Corporation is owner of less tbm 5 pct equity in 
Aljustrel pyrite mines (see under 1.2.4.3.C). Since the sale of 

the majority of Belgian participations to Portuguese interes~. 
incor;orating Pirites Alentejanas, SARI., the extent of Foreign 
residual partici~ation has been decreasing !rem 10 pct cnwards. 

E) Geomines 

Belgia.~ interest in Minargol are represented by this company, 

with 49% participation (see 4.3.2.F.): however recent infor:natiais 

mention Geomines as havinq qot out of current business. 

F) Other Belaian interests 

Other Belgian interesQlare presented in SPE (see 4.3.2.A.) 

G) Trefimetaux I Group Pechinev 

This French Company, currently mentioned as included in the 
Pechiney Group, has a siqnificative participation (25 pct) in CPC 
(see 4.3.2.B.). 

Another siqnificative French participation, though Pechiney, 

is in the silicon and ferro-alloys unit of Euro~inas, in Setubal 
(see 0.2.). 
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H) Penarrova I Group Imetal 

S.M.M. Peiiarroya establishee in Portugal the Sociedade 

Mineira de Pefiarroya Portuguesa. I.Ca. that actively participate<! 
in the exploration group that discovered Neves-Corvo ore'bodi.es 
(see 1.2.S.l and 1.2.5.2.). As a consequence of that discovery 

and Somincor incorporation Peiiarroya got 24.S pct participation 
in Somincor up to sale of French participation to the RTZ Group. 

No current activities of Penarroya and/or other companies of 

the Imetal Group are currenUy reported in Portugal. 

i) Group BRGM 

The Bureau de Recherches Geologiques et Minieres of Prance, 

by its entrepeneurial branch~ has been present in some recent 
eevelo;:mentsij Portugal. ~ith Pena:roya. the BR~1 by its 

~a.r~ici~ated S~1(Societe e'~~~ees. Rac~erc~es et ?xplcitations 
~inie=es),vas also active in t~e discovery of Neves-c~rvo ore 
~dy, getting 24.5 pct pa:ticip~ion in Scmincor. This . 
~articipation was subsequently transfered to Coframinas -
- Ccmpagnie Fran~aise de Mines, of the BRG:~ G:=c~. and finally 
sold to RTZ interests. 

SZ?.:::1 is participating, with SP~ and ~"-!A, in the so called 

•Grandola consortium• (52. 3 pct sz.~~ participation), and with .. 

SPE in •sPE/SER::.'1 consortium• for tungsten ores, in the t~orth 
Portugal. 

H) Elf - Aquitaine 

Elf Aquitaine is currently evolved since 1981 in the 

exploration of complex polymetallic sulphides in the South of 
Portugal. See 6.l. 

I) Ferro- Corporation 

Though Metal Portuquesa, SARL, the Ferro Corporation (with 
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-Sl;x:t participation) is present in the Portuguese market of 
secondary lead. lead pigments and zinc oxydes and other c:om;>ounds 

(see 2.4. and 2.5.). 

J) Rovalle Asturienne 

Production of zinc laminated products (see 2.5.) 

K) Bolidens 

Withother partici~ations in Portuguese companies. not directly 

esm:l'8i:in non-ferrous metals activities. the Swedish Group 
Bolidens has with Quimigal a 50:50 partnership. incorporated in 

Switzerland. for the trade of sulphuric acid: CJJIMIBOL (see 4.s 

4.3.l.C.) 

L) S~.\ 

This Swiss corporation participates with Quimigal in the 40:60 

trading COmpany QUIMIBRO. directly envolved in the trade of non

-ferrous metals (see 4.3.l.C) 

M) BILLITON 

An entreprise of the Shell Group, Billiton bas been present 

in several exploration activities (see under 6.1.): 

- for tin-tungsten, in Macedo de Cavaleiros, North-Portugal, 

in the period 1980-1984: 

for complex polymetallic sulphides, in two areas (Ervidal 
and Mertola), both in Beja district, since 1981, later 

added with other areas. 

Nl B.P. Minerals 

Active in exploration of ~omplex polymetallic sulphides in · 

the south of Portugal since 1984 Csee 6.1.): 
,. 
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O)~ 

A cont:act of exploration to utah. for complex polyr:ietallic 

sulphides in the south of Portugal.vas issued in 1981 and 

revoked in 1983 (see 6.1.). 

P) Foreign interest associated to the mine of S.Domingos 

An oriqinally Spanish co~ration - La Sabina - was set forth 
to the exploration of complex pyrite in the S.Domingos mines in 

1855: bavinq then essentially French ca;>itals. it was mentioned 
as representinq Germany (Federal) capitals when its concession · 
was revoked in 1984. Since 1855 up to mine exhaustion. in 1968. 

La Sabina rented S.Domingos exploitation to Mason and Barry, 

an English - based co~ration. (see 1.2.4.3.A.). 

C) ~~r-ign ~a:tici;ations in the Co=?!r Smelter P~~;ect 

Besides the preparatory actions for the implementation of the 
•copper Smelter Project• (see item 2.2.5.). Quimigal is conmited 

to pz.-cmct;e, obtain and analyse private participations - Portuguese 

Uld/or Foreign - in such a project. 

4.5. Industrial associations 

The corporate interests of the Mining Industry are represented 
by API~ - Associa9io Portuguesa das Industrias Mineiras: a similar 
association is to be incorporated within a few days fer the non

-ferrous metal producers and transformers (A2IMt;F - Assccia9ao 
Portuguesa das Industrias de Metais Nao Ferrosos). Soth · 

ASsociations are to be related to the corres;x>nding •Liaison Co 

Committees• (COL) to acceed to the EEC organization as well as to 

repre3ent cc.~rate interest to the Portuguese Goverr .. -nental 
and to the Trade Unions concerned.· 
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4.6. Trade Unions 

Several Trade Unions (•sindicato~•) represent the interest of 

wcrbrs-of t!e mining and of the metallurgical industries described. 
Besides the geographical organization of Trade Unions (in general 
North and South) and their 'pplication in Federations and Centrals 

(two main centrals existing in Portugal). some 'trade -Unions 

represent all the workers of a certain industry or industrial lzanch 

reg~ of their position and task. and other represent only 

certain professional class or group of workers. in all the 

industrial activities they participate. 

Wor"k agreements are negociated and established between 

Associations and Trade Unions. with possible intervention of the 
Government only in certain circunstances and generally for 
conciliatory purposes before arbitration. 

~rtuguese law also established workers representation insice 
entre?rises by •workers Committees•. in principle independent from 
Trade Unions organization and representation. 

5. LKGAI. AND INSTITUTIONAL ASPECTS 

5.1. ?!ining laws 

Portuguese mining law is still based in the Decreas 18.713 
(of the 1st August 1930) and 29,725 (of 1939), although with 

modifications that alDJt half a century oi a continuous application 
have required: a Portuguese majority in mine exploitation, and 
rules for the access of Foreign capital to exploration works, 
were ruled by Decree-law 46,312 (of April, 1965). 

The modifications experienced for mining activies as well as 
the Portuguese membership to EEC determined the interest of a 

more modern and adequate mining law, already submited to the 

Parlt..en~ for approval. The project of mining law was published 
in •soletim de Minas" and may be available from DGGM. 
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A new regulation for occupational hygiene and safety in 

mining works was recently issued (Decree-law n2.l8/85 of the 15th 

January 1985). 

In very general terms, the access to non-ferrous metals 

mining follows the requirements of •concessible substances•, i.e. 
metal-containing substances•of lst class~ 

By issuing adequate legislation, the Government may define 
"ca~tive areas•, i.e. areas in which existing knowledge m~y 
suggest mineral resources of interest and where both exploration 
and/or concession rights may be subjected to the formulation of 
a contract. The definition of •ca.,tive areas• takes in due 
consideration the rights already established for interest 

locations prior to respective declaration (95). 

Abandoned concessions may be again atributed by public 

bidding or by direct negociation. 

The general rule for the atribution of mining rights for 

concessible sdatances :is tbe•dominial principle•, i.e. concession 
(limitation time) for exploration of resources belonging to the 
Portuguese State. 

Therefore, access to the concession rights may ta~e place, 
according to current law, in following cirC\llllstances: 

i - ownership of a register of discovery c•registo de 
manifesto•) in free area, presented to the local Camara Municipal 
(Town Hall for the Concelho area): 

ii - use of provisions set forth in a prospection and· 

ex~loration contract in captive area: 

iii - A;:plication for orebodies discovered in captive area 

iv - attribution of abandoned concessions. 
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Several requirements and processual formalities are demanded 

in each case: a first introdutory description was issued by DGGM 
(85). 

5.2. The contract for prospection and exploration: the 
concession contracts 

In the access to mining rights, the contractual relations 
seems to be the trend proposed in more recent legislation, 

although not yet approved. However. contracted relations may 

already take place for prospection and exploration in captive 
areas,as well as for the access to abandoned mines and for 
transmission of mining rights. 

In broad lines, a contract established for pro=;ceti~n and 
ex;>loration purposes may include: definition of initial area and 
successive area reductions: contractual duration and possible 
eY.tension : minimal ~"Orks and investments: provisions for the 
case cf ;;x>ssible fincings, i.e. right and conditions for 
con-essions establishe~ent of ex;:loitation, conditions for 

ex~loitation, royalties and redevances, preemption rights to local 

consuming activities, other pertinent conditi~ns: information and 

tra.~smission of results: access to prior informati~n (if 

existing): taxes and payments: Portuguese participation in worka: 
envircn.~~ntal conditions and ob~igations: transmission conditions: 
force ma: ._·jre : etc. 

Concession contracts for the particular situations above 
mentioned (abandoned concessions or transmisson of rights) may 
include p~ovisions such as: general coneitions, including 
preemptialrights to local consuming activities and direct action 
in explci:ati~n duties : special conditions, such as: duration, 

startup data, specification and minimum investment.a in 
pre~arati'8 and ex?lorative works, startup data for exploitation, 

r~~uisit• for the yearly established ex~loitation plans, 
I 

obligations in ex~loitations, obligations of information, 

obligations in development of local uses (if possible), 

rights (in equal conditions) to Portuguese industries and 

acti vies · ( 96) • 
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A certain similitude exists therefore for the two contractual 
ty;>es, duly adapted for aaC4~ special situation describeC.. 

5.3. Access to the processing industries 

As ageneral principle an open access is granted to the proc~ssing 

industries,only. requiring respective formal registration • 

An •authorization demand for industrial installation• is to be 

submiteC. to pertiment authorities with description, details and· 
other data assuring the observation of the-R.egulation for 
Industrial Activities (RILEI)•and of the respective environmental 
obligations. Local authoriti~s may also formulate specific demands, 

reason vhy DGI or DGGM may be consulted for respective prior 
definition. These demands are usually granted with no major 
problems but paperwork, if the r~ired conditions were observed. 

After the erection of the plant and before respec~ive start-up 

is made,one ·~0'81. of operative conditions" is also reqtJired: 

this is made by demand of a local inspection sent to the . 

interested authorities. 

S.4. Incentives arovided to National industries 

Several incentives (fiscal and financing) provided to national 
industries are now in ge11eral revision to conform, with ~C 

regulations. Reference to pertiment authorities is therefore 
recomended for each particular case. 

S.S. Direct J'Oreian investment 

Direct foreign investment in Portugal can be covered by 

- general regime or 
- contractual regime. 

The contractual regime is deemed for those projects that show 
special value to the Portuguese economy. Access to this regime 
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fornaalized in an •investment contract• stating the incentives to 

be granted and the major purposes and targets of the project 

(invest.~ent, financing, employment, balance of payments), is 

decided case ~y case according to above c;uoted purposes and 

targets, as well as of technological impact, access to new marke~s 
and products, project location and other special features that 
may apply. A negociation process between IIE (Institute of 
Foreiqn Investment, see 4.2.) and the interest~ corporations takes 
place: II~ acts on behalf of the Portuguese Government and the 
final agreement will be subjectee to for.nal governmental a;>proval. 

The IIE may provide, upon suitable requests, information on: 

f~atures of the generaJ regime: 

- investment contract outline: 
- list of information rf!qUired by the IIE: 

and/or other data of interest for eac~ particular case. 

6. Strateaics of development and cooperati:m 

Altho~gh pratically depending from external supplies in all 
the listed non-ferrous metals, the features of each situation are 
different, as well as respective prospects. This requires a 
diversified · effort, case by case, adequated to corresponding 
requirements and to the development of Portuguese non-ferrous 
metals industry, from mining (if resou~cez exist) to metal users 
before final utilization. 

6~1. ~on-exp~~d deposits 

The discovery of Neves-Corvo may be regarded as the onset of 

a ganeralized interest for prospection and ex;>loi tation both in the 
Portuguese and Spanish portions of tne Iberian Pyrite Belt, now 

looking specially for deep orebodies. Demand and contractual. 

relations have been established since then, covering almost all· 

possible areas for new findings of dee~ s~lphides ore~odies (1). 
A full liati~g and description of all activities engaged is 
presented by GOINBAS (97), covering al~o other exploration 
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areas and target-substances. 

Following corporaLi .ns or groups have been active in sulphide 

exploration in the south of Portugal in the period 1980-l9e4: 

Y£ar 1980: 

Somincor: exploration of envolving areas to Neves-Corvo ore-
- 2 
bodies (386 km ) 
(it has to be stre~sed that the economic forecasts for Neves 
Corvo vere submi ted to the Portuguese Government only at the 

end of 1979). 

Year 1~81: 

2 
~: al~t 40 to SC km near Alva!ade. Grandola: con~:act 

revo~ed in 1983 with no findings: 

2 
.~: ab~ 43 km around Aljust:el concessions: some 
interesting findings in the connection with Aljustrel area: 

Selection Trust. then B.P. Minerals:abt 635 km
2
in the basin 

of Saco river: contract revoked in 1984 after 47 intersection . 

drillings (9CCO meters overall drilling lenght). 

Rio goldings Norway: abt 380 km2 in Almodovar: one of the 
areas was left in 1984: activities now reduced to a small area 

near Ervidel (mine da Juliana). 

·ailliton:-abt 420 km2 in Ervidel and Mertola: Ervidel area 

was left.in 1983: in Mertola area, near the old mines of 

Chan~G a.~d S.Domingos, an intensive ~rospection follows. 

2 Elf - .a.c:1J.~.!i!!.!: abt 1, 300 l:m in Cereal do Alentejo and 
curique: in progress (although with reduced aLea). 
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Year 1982: 

no applications for the Pyrite belt 

Year 1983: · 

Billiton: abt 1.500 km2 near the prior area and to the south 

(by the Guadiana river) 

Ric Artezia: 83 km2 near Mertola: contract revoked in 1984. 

SPE/SEREM/EDMA: 605 km2 from Grandola to near the Lousal site: 

in current exploration. 

Year 1984: 

. . 2 
Rio Arte::,:: 176 km in the t1onte:nor-o-tlovo area for complex 

sulphides and precious metals (gold). 

3.P. Minerals: l.5cx:> km2 from Montemor-o-Novo to Viana do 

Alentejo. for complex sulphides and gold. 

Other exploration activities by .. trepneurial initiative for 

the same period 1979-1984 were addreaaed to tungsten (2 contracts) 
tungsten - tin (9 contracts), tungsten-tin-gold (l contract), 
precious metals (3 contracts). talc/asbestos Cl contract). salt 
(2 contracts) and uranium (l.contract): an active exploration 

effort has been developed in ~aralel by the DGGM, namely 
covering the big tin resources of Argimela and also certain areas 

of the Pyrite belt for tin exploration. Following eotrepenevrial 

contracts were reported: 

Minemaque, Sn+iJ placers, Campo Maior 56 km
2

, re·1olced in 

1985. 
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2 SPE/SEREM, Sn+'W, 4,080 km , large area in the Braqanc;a 

district, obtained results, in progress: 

2 Casminex, Sn+'W ae Valpec;as, 132 km • contract revoked in 

February 1982: 

- Billiton, Sn+W, Macedo de Cavaleiros, 2,0CO km
2

, contract 

revoked in 1983: 

- Prominas, ~iCO 1an2, Sn+w. north eastern part of Braganc;a 

district, contract revoked in 1982: 

- Companhia !·lineira do Norte de Po:tugal, Sn-W, Soticas, 9C 

k~2 • contract revoked in 1984: 

Beralt Tin, 650 km2 for Sn+W, around Panasqueira, in 

progress: 

- Volfr8 x, 66 km2 for Sn+W in Arouca in progress 

1983 

Ne explorations for tin demanded 

Minemaque, Sn+w, 41J km2, near Pinh•l: 

Rio Artezia, sn-W-Au, 523 km2 in Fundao and Penamacor 

(Castelo Branco distJ~ict): 
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Foreseen and effective investments for exploration contracts 
are also listed GODBAS (97). 

Figures in '?able XLV. next page, were selected from that list · 
to evaluate average ainimom obrigatory investments (B/A) and over
-rvn ratio (C/B) for several explorations related to tin/tungsten 
and complex pyrites (values of 1983~. 

A..~ a brief conclusion, the difference between specific anmounts 
for each group ~f minerals is stressed and much depends from 
specific characteristics of each area and from the tec:bnologiea and 
resources required. 

Ac:cording to above listing, the prospection and exploration 
activities in Portugal were vell in progress for complex sulphides 
and tin: as also included non-ferrous metals, tungsten is to be 

mentioned (pratically always associated vi th tin) , as well as 
uranium: adi·tionally a recent groviog interest for precious metal, 
namely gw:>ld. is evidenced. 

These lists also demonstrate a large and sustained international 
activity - including several presences from the big transnational 
mining groups. 

Exploration activities are granted coordinated grated and 

fiscalized by DGGM. 

6.2. Envisaged or feasible projects 

6.2.1. Mining 

Specific references were already made to the main mining projects 
for non-ferrou~ metals, that are already in development or may take 
place in a near future. These are: 

- for copper and complex ores: 
Somincor project (see 1.2.5.4.), is full scale progress: 

• 
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Table XLV1 Data on ••tectef axp1yrfi,,n contract• 
(1979-1983 ; va uea o 

Entrepriee Contract Area Mini near Actual 

data J<m2 obligatory investment 

investment l03PTB 

l03PTE B/A C/8 

-- -
lOlPTB 'km2 

A B c . 

Tin-tungsten 
Minemage 1979 56 4800 4150 85.7 0.865 

. . SPES/SEMEH 1978 4080 50000 "." 234730 12.3 4.695 

Casminex 1980 132 7000 14240 53.0 2.034 

Billiton 1980 2000 52500 ·. '69020 9 26.3 .l..315 

Promlnes 1980 ·500 7000 3800 14.0 o.543 

CNNP 1981 90 5000 3620 55.6 o.724 

Beralt 1982 650 10000 25130 15.4 2.513 ,.. .., 
Volfrex 1982 89 7500 7500 84.3 l..000 '° 

' 
Sulphides 

Somincor 1980 386 50000 263410 129.5 5.268 

Utah 1981 100 15000 20700 150.0 1.380 

Bdma 1981 43 10000 21890 232.6 2.129 

Seltruat 1981 635 300840 128450 158.8 1.274 

Rio Holdings 1981 330 10000 72410 30.3 7.241 

Norway 
Billiton 1981 420 56000 161510 133. 3 2.884 

Elf Aquitalre 1981 1300 108900 19"1550 83.8 1.814 

Billiton 1983 1500 25000 45970 152.0 1.835 

Rio Artezia 1983 83 2000 5540 24.1 2.720 

SPE/SEMEN/EDMA 1983 605 1500 17660 24.8 1.177 
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for basic non-ferrous metals (copper. zinc and lead} from 

complex pyrites: 
Aljustrel project (see l.2.4.S.). in the feasibility 
after pilot testing: 

- for tin: 
Argimela project (see 1.5.). pre-feasibility stage: 
Somincor project (see 1.2.S.4. and l.S). at preliminary 
research stage: 

As a conseauence of pyrite flotation required by the two 
first projects above listed. big quantities of by-prcnuced rich 
pyrite tailings may be available as a potential source of 
sulphur (vg. as sulphuric acid): this may change the pattern of 
sulphuric acid production in Portugal (whether combined-or not 
with the acid from the Copper Smelter Project) and/or rep!:'esent 
(together with similar-production in Spain) a potential sulphur 
source fjr e:cternal consumers in nea=-by areas. 

6.2.2. Primary processing 

Seva=al metallurgical projects were already mentionec. 
P.owever cnly the nt-jSt relevant primary processing projects will 
be recalled now, since t?ley may re;>resent the more relevant 
prospective achievements in this sector: 

- for copper saalting and refining: the copper smelter and 
refining project (se~ 2.2.5): this unit, conceptually based in the 
production of Neves-Corvo, may collect all other copper fractions 
(primary and/or secondary) available in Portugal. 

Its production, in terms of sul?huric acid. is also a very 
important contribution. 

- !or bulk or mixed concentrates: altho1.1gh current _philoso_phy 
of complex pyrite treat.'!lent in I'ortugal is directed towards the 
production of separate concentrate5 for each basic metal, as 

alrearly E!J9lained, it is obvious tha,t the proeuction of bulk 
concentrates could be easier and rew.arding, if proper 
metallurgical method• were available for such non-commodity 

• 
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mining producta. 

Besides the . quest for a suitable process carefully carried 
on l>y C.P.P. with the support of international cooperation (see 
l.2.4.4. and 2.2.6). development efforts have been pursuited in 
this trend. Quimigal and the State's Industrial Laboratory LNETI 

are currently investigating an original version of RLE process. 
also vi.th international su-'~rt (57). SAPEC is also proceeding 
to reaearch and developnent these areas. 

- for pyritic residues (or •floated py:ite•): an active 
analysis of this •sulphur availability• is being doae in Portugal. 

- for separate metal concentrates: the studies of the 
metallurgical possibilities of differential metal concentrates is 
also under consideration, in connection to their potential 

availability and possible processing routes - these including 
available facilities,vhenever possible. 

- for tin smelting: a certain racionalization of sur;:lus 
smelting capacity is to expect in relation with re~pective mining 
evolution. 

6.2.3. Semis and secondary processing 

The recent insertion of P~rtugal in a larger integrated 
economical space i.e. the E.E.C.,will imply a careful · 
examination of Portuguese indust-~ ca~abilities for passing 
beyond the classical "dimension const:ain" that up to now has 
sensibly affected Portuguese metallurgical industries. 

Such a situation, particul3r!y relevant for metals like 
aluminium, in which no immediate prospects of natural resources 
can be called upon, is also connected with. secondary processing 
by collection of scrap and recycling. 

A greater utilization of available capacities, in so~e plants 
(vg. aluminium extruders, copper wire .:od) may be the effect of 
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also a greater agressivity and diversified offer in foreign and/or 
domestic mar~ets. This requires also a very active marketing effort 
in a Count--y where the production has been somewhat protected in 
the paat,and surely traditional. The availability of certal.n tirne

limited regressive protection clauses under E.~.c., on the basis of 
•new indust=ies'• principle _for some of the output.s, is jus~ a 

reason to a timely ordered effort to obtain c:ompetitivity. A 
revision of national information system and statistica is also a 
must for a positive evolution, as well as the reformulation of 
certain areas with •atomized• industries with lower technological 
content. 

6.3. International cooperation 

In pratically all these lines, a characteristic of Portuguese 
experience is having remarlrcble Sills but keeping a certain "shyness• 
for selling abroad own tec~~ologies. This complex situation, that 
got deep roots from Portuguese indust:ial tradition~ demands a 
strong cultural modification of the intervening agents to be 

changed.Therefore a •first key• to interna~icnal cooperation 
results from the technological needs at least fer their onset in 
almost all industrial achievements described (with remarkable 
exceptions, however). 

Other coopeL~tive actions, either with institutional or 

supranational organizations or envolving bilateral relationsbi~s, 
have been put in work. C.P.P. projects gave a good (but, helas, 
unknown) exa~~le of how to act successfully in a frame work of 
industrial relations (22), and some of the trends of basic non
-ferrous metals industries in today's Portugal are a consequence 
of that comnon effort. Eln;)hasis is put in how to keep ali w and . 
well productive all the technological contributiomarising from 

those active exchange of experienc~. International cooperation in 
technical and financial grounds was applied for and keeps 

favoured several investigations currently in progress (57). 

·per11an.Dt dialcgue also follows with neighbour Countries, such 

as Spain (98,99), where significative amounts of similar natural 

.. 
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resources d:> exist, and M>rocco (lOO), in which case several 

areas of common interest can be. found. 

6.4. As a conclusion 

• In basic non-ferrous metal industries (aluminium, copper, 

nickel, lead, zinc and tin) Portugal is today remarkably 

dependent from external supplies. 

The availability of natural resources, although envolving 

specific technological difficulties. may~n a medium ter.n) 

Clearly Change that·situation. 

A big effort :and coherently sustained view:;ioints about non

-ferrous metal industrial polica, vi th realistic: objectives 

and enough flexibility to take into account the evolution of 

metal h.arkets anc conaumptioJ2'will be ~ec;uired to ac~ieve t~at 

changement with a maximum of national utility. 
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