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(Jontract IM  71/1 MADRID-SPAIN 

ABSTRACT OF THE REPORT 

This  report covers  the  survey requested by the Go- 

vernment of Brazil to UNIDO  on the possibilities  for the develop- 

ment of metallurgical industries in the State of Bahia,   the largest 

in N-E  Brazil and with a population over  seven million people. 

The aim of the  survey is the study of the prevailing 

conditions in the State of Bahia related to development of its me- 

tallurgical industries and the   recommendation of policies leading 

to the further development of such industries and of the natural - 

ressources of metallurgical  raw materials  (iron,   copper,   mangan^ 

se,   chrome,   lead,  barite,   magnesite and alluminium) and of the 

pestaining industries to satisfy local and expanding markets. 

In order to fulfill these objectives a survey of the 

above mentioned mineral ressources of Bahia has been made and 

of their possibilities of utilisation in metallurgical or related in- 

dustries; of the present and projected demand of metallurgical pro 

ducts in Brazil and Bahia,   of the  infrastructure of the  zone,   toge- 

ther with an study of the existing metallurgical industry and finally 

an investigation on the possibilities  of installation of new metallur- 

gical industries or to expand the  existing ones in order to streng- 

then  the industrial development of the State of Bahia. 

The results of this  survey have revealed the following: 

Mineral ressources  of Bahia offer a good starting ba- 

se for the installation or expansion of extractive metallurgical in- 

dustries,   but conditioned in almost all raw materials object of the 

contract to a great improvement in mining and concentration pro- 

cesses and in the transportation methods from the orebodies to 
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present or futur« markets,  together with the urgent need of trained 

technical personnel and specialised man-power. 

At regards market possibilities,  the industrial deve- 

iopment initiated a few yean ago in Bahia it creating a growing 

demand of metallurgical products.   Some good exports projects  - 

exist alto for some ore« and transformed products. 

With exception of the Reconcavo area and above all 

of the influence tone of the Aratu-Feira de Santana axis,   the exitt- 

ing infrastructure thowt many deficiencies. 

The development of the present metallurgical induetry 

is on a modelt scale, and a need for reorganieation and/or coordj 

nation is observed in several sectors. 

The promotion or expansion of metallurgical industriel 

shows good prospects,   specially for iron,   steel and copper indus- 

tries,   in accordance with the specific recommendations of this  - 

survey. 
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GENERAL INTRODUCTION 

Backflround information 

The  State of Bahia  hat significant depogit» of certain 

metallurgical raw material»   such as copper,   manganese,   chromi- 

um and lead ore«  and other».   On the other hand,   with a popula- 

tion of 8 million people,   and with an economic  setting favourable 

to industrialization,   the establishment of local metallurgical indus 

tries  is necessary.   It must  also be pointed out that the main oil 

producing field»   in Brazil   are  located in this State and this would 

provide a  source  of energy   and/or reducing agents  for metallurgi- 

cal processing.    The State   i»   engaged in a programme of industria 

lization which might make   of  it one of the regions  of Brazil with 

the highest economic growth  indices. 

In  the frame   of  this  programme the Government of 

Brazil through the UNDP  President Representative,   submitted a 

request to UNIDO for the   study  of the possibilities  for development 

of metallurgical  industrie»   in  the State of Bahia,   being   the Secre 

tariat for Science and Technology of such state,   the  specific go- 

vernment agency  concerned  with the project. 

Objectives of the  study 

Obtain and study  available information on the present 

and projected demand and   supply,   of metallurgical products in Bra 

zil with particular attention  on their implications to the State of 

Bahia.   Such information to  be  made available by the Secretariat 

for Science and Technology  in the State of Bahia.   The information 

should be complemented and up-dated through interviews as appro 

priate. 
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Examine Available  information regarding the factors  of 

production needed for the development of the metallurgical industry 

in the State   of Bahia,  including not only extractive  metallurgy but 

also metal  transforming industries (rolling,   forging,   wire drawing, 

tube making,   casting,   etc.).   Assess the quantities,   suitability and 

availability  of the required raw materials,   utilities,   transportation, 

etc.   Obtain  information on and evaluate local availability of engine- 

ering "know-how",  trained personnel,   etc.   Obtain  information in  - 

other  significant factors,   if any,   which may influence the develop- 

ment of the   local metallurgical  industry,   analysing  their implica- 

tions. 

Define or estimate  the types and quantities of metallur 

gical products which can be  economically produced in Bahia,   thro- 

ugh existing  or new plants,   to  meet the State's  and also national de 

mand,   wherever applicable. 

Present and analyse the main industrial opportunities 

open to the  State's metallurgical industry.   The  ones most attracti- 

ve to the  State of Bahi»  should be presented and  evaluated in detail. 

Recommend the optimum pattern for development  of the Bahian me- 

tallurgical  industry either through expansion of existing facilities or 

through the   establishment of new plants.   Prepare   estimatei of the 

investments   required and of the probable costs  of production. 

SCOPS of the  study 

The metallurgical raw materials and the pertaining in- 

dustries to be studied covered by contract 71/1 between UNIDO and 

TECNIBERIA were: 

Iron,  copper,   mangansse,  chromium and lsad. 
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Three additional raw materiali,   i. e. ,   magnetite,  ba 

rite,   and alluminium have been included later on in the  etudy by 

Amendment n9  1 to the above mentioned contract,   under requeet 

oí the Secretariate of Industry and Commerce and Science and  - 

Technology of the State of Bahia. 

The above telection of raw materials,   lome of them 

not being,   properly speaking,   the baee of extractive metallurgy or 

metal transforming induetries,   has made neceser ry in order to com 

piete the  eurvey to examine the present and future situation of in- 

dustrial d« rivati ves of euch raw materials,   even though such deri- 

vatives are not metal transformed products. 

Such is the case of barite,   which main industrial uti 

lisation is  in drilling muds for oil wells,   and as  raw material for 

the fabrication of barium salts (lithopone,   barium carbonate and - 

barium chloride). 

Likewise,   magnesite,   founds its most important ap- 

plication in the basic refractories industriee,   and only in some spe 

cial processes can be used, through its transformation in chemical 

compounds in the highly specialieed metallurgy of metallic magnesium. 

Finally,   we would like to emphasise,   that the iron 

and steel industries, not only basic or extractive but also metal   - 

transforming (rolling, casting, forging, etc) have been minutely studied, 

as being  the ground-work for any harmonious development process 

and by th«  very  specific problems  such industries present in Bahia. 

Methodology of the study 

Taking in account the great number of metallurgical 

raw materials and the pertaining industries to be studied in the li- 
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mited time available for our team to stay in Brazil»   the time fac 

tor was a basic element in this instance and thus it was neccessa 

ry to give  special attention to methodology in the preparation of the 

study. 

The accomplishment of the project was  divided into 

stages of specific nature,   each one of them being used as a basis 

for the next one.   Detailed programming of each stage was  carried 

out with great flexibility,   stablishing weekly programs with a detai- 

led schedule taking in account the  number and diversity of actions 

simultaneously in process. 

After a first stage of familiarization with the purpose 

of getting a basic knowledge of the  structures of Brazil and Bahia 

and of the industrial lines to be  surveyed,  the following stages we- 

re devoted in Bahia to: 

a) preparation of research 

(Study of all documentation available prior to visits. 

Visits  scheduling). 

b) research 

(Visits to ore deposits, existing extractive metallurgy 

industries,   metallurgical producing and consuming industries, 

official bodies and trade and professional institutions). 

c) analysis of research 

(Study of all information gathered through research 

and stablishment of preliminary conclusions and recommenda- 

tions). 
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General structure of the  report 

A glance to the  general table oí contents clearly   -- 

shows the general atructur« of this  report very much in agree- 

ment with paragraph 2. 0. 1.   of the contract,   previously  «ummari 

sed in this introduction. 

Another factor which determina* the order of exposi- 

tion was the basic principles of report writing, specified in An- 

nex B to contract,   which we have tried to observe at all times. 

Introduction to the report includes: Team composition, 

key to abbreviations used in this report, General Synopsis of the 

Study and General Introduction. 

Section A,   includes  Problems and Recommendations. 

Sections B.   C and D are  the body of the  report. 

Section B includes an analysis of the significant factors which may 

influence the development of the local metallurgical ir^  stry,   ana- 

lysing their implications.   Some of this factors  are fr,  n an  infraj 

tructure nature,   such as  population,   income,   transportation,   com 

munications,   ports,   availability and prices of electric power  and 

water  supply and are  examined in section B. 1. 

Other factor  such as fiscal and financial incentives - 

are examined in section B. 2.   Finally other  significant factors, 

such as wagss,   local availability of engineering "know-how",   ba 

sic instruction and technical training are  analysed in sections 

B-3 and B-4 respectively. 

Section C   deals with the present and future industrial develop- 

ment plans established by SUDENE in Bahia,   studying the   geogra 

phical location of the industry,   and its  sectorial distribution with 

particular attention to the Aratu Development Center. 
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Section D oí the report include» the epe ciñe study of each of the 

eight metallurgical substances and their related metallurgical in- 

dustries,   including for  each oí the eight substances,   present and 

projected demand and supply oí metallurgical products  in Brasil 

with particular attention on their implications to the  state of Bahia, 

and quantities, suitability and availability of the required raw materials. 

The main industrial opportunities open to the State's 

metallurgical industry are presented and analysed,   with detailed 

evaluation of the most attractive to the State. 

Basic problems  existing in the future development of 

the Bahian metallurgical industry are carefully studied with recom 

mandations on the optimum pattern for its development,   either - 

through the expansion of existing facilities or through the establish 

ment of new plants. 

In the case where new plants are recommended,   pre 

liminary projects with general plant layouts and estimates of the re 

quired investments and of profitability have been prepared and in 

eluded in the annexes of section E of this report. 

Section F  is the terminal section of the report,   reinforcing the 

conclusions drawn and the recommendations made,   together with 

a list of all the visits and contacts made. 

Statistical data, graphs and Ubis s are displayed for 

convenience and more accessibility of all this additional material, 

too detailed to be given in the text,   in Volume II of this report. 

Finally,   a bibliography and list of references,   also 

included in Volume II,   supplement the report. 
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A.     PROBLEMS AND RECOMMENDATIONS 





A. 1.   IRON 

A. 1. 1.    Mining 

Probleme 

The batic problem remains the lack of retearch 

into tha quality of iron depotitt in Bahía state,   both as far at 

reaervet and ore gradas are concerned. 

Another problem that might ssriously affect the use 

fulness of thit ore is the long dittane e • it would have to be 

transported,  above all from the Santo Se deposits.   There it 

alto the lack of fuel,   at an ore reducing agent. 

Recommendations 

At the moment,   the protpectt of iron-ore minet 

being established in Bahia are not optimistic.   However the con 

tinuad prospection in thit area should be noted in cate any of 

them were to yield favourable conditiont for exploitation. 

A. 1. 2.    The tteel induttrv in Bahia 

PT?p|f*ni 

The induttrial conditiont in Bahia do not yet justi 

fy the installation of a large integrated tteel plant in the State, 

at tuch a plant to be fully profitable,   thould be planned for a 

minimum output of 2 million tona of tteel per year. 

USIBA'S infrattructure hat been organised thinking 

of a future expantion up to  1. 000. 000 t/year.   Thia output it 

very difficult to juttify even in the cate of the moat optimit 

tic perspectives for the demand in Bahia.   This infrastructu- 

re hat a ttrong negative impact on cotti. 
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USIBA ii planning for the manufacturing of semi- 

products (billet*) which would not be absorbed in the region, 

obliging them to be sent to the South to be rolled into finish 

ed products, with a charge of some 10 $/ton for transport, 

and this fact would put it in an unfavourable position against 

the billets produced in the South. 

An output of 280. 000 t.   of billets that,   until recent 

ly,   had been the target of production for USIBA  requires  — 

291,666 t/year of steel,   an equivalent to 2,916 annual taps of 

100 t.   each,   that is,   291  working days with   10 taps a day.   This 

requires a degree of efficiency difficult to be obtained even with 

UHP furnaces,   until having a working personnel perfectly train 

ed in the new techniques.    This would,   perhaps,   require  several 

years  to be achieved. 

If the anticipated characteristics  of the electric fur 

nace of USIBA have not been modified,   and provided that the 

furnace may be operated at a rate of 85 per  cent (that is,   du 

ring  315 days a year) and 8 taps per day,   the production would 

not exceed the figure of 

8 x 315 x  100  = 252.000 t. 

of steel/year, and that would be equivalent to 255. 000 x 0, 96 = 

= 240. 000 t. of billets/year, whose sales, would not allow any 

profitability of USIBA. 

Recommendations 

1. USIBA must carry out a maximum transformation of its pro 

ducts and obtain products of a ready marketability in the re 

gion,  by converting th« billets into bars rods,   wire-rods 
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and section». 

2. The markst of non-flat products for Bahia,   according to the 

results of the projection of demand given in the paragraph 

D. 1. 1.2.2.   would amount in   1980 to   136.000 t.   Even if  - 

these figures were higher because of the reasons   stated 

in the said paragraph, USIBA must turn towards other more 

profitable production alternatives, to utilize the large invest 

ment s in infrastructure  already made. 

3. The most logical alternative would be  a plant to produce  - 

stainless steel flat products,   a production that in Brazil 

has not yet been provided for,   at least according to the in- 

formation gathered during our  stay in Bahia.   There are  - 

plans,   however inconcrete,   for a possible reconversion of 

ACESITA for the production of stainless steel flats,   but  - 

they hardly  could achieve  a proper quality with the  simple 

reconversion of today's  existing plant. 

4. The above  recommendation is based on the following reasons: 

- A plant at a national  scale and capable of exporting to the 

son« of the ALALC could be built. 

- There are in Bahia ferro-alloy plants which could serve 

as an adequate basis  to produce low carbon ferro-chromes. 

- It is a product with a  very high selling price,   easily ab- 

sorbing the transport  costs. 

- The production can be  programmed in two successive  sta 

ges.   In the first one,   that could be  quickly put into opera 

tion,   only imported coils would be  cold rolled. 
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The  second phase would introduce the production of steel 

in an electric furnace and the continuous casting of slabs, 

together with the hot rolling of coils. 

- The HyL process gives off a raw material, excellent in 

its  quality,   to be used to charge the electric furnace. 

- There is no other similar plant in Brazil. Its products, 

on the other hand, could be a stimulus for demand as - 

soon as a local production has been achieved. 

- Foreign capital interested in financing this plant,   could be 

found. 

• Nickel coming from the Caraiba copper mines  could be - 

used in the production of alloys of this metal,   indispensa 

ble to obtain stainless steel. 

5. An increase in the production of common steel above a level 

of 240. 000 t/year of finished products cannot be  recommen 

ded.   Every new investment should give priority to the pro 

duction of stainless  steel (first phase) and to the mills to 

be operated in the rolling of rods,   bars  and sections. 

6. The production of special steels in bars,   should not be ini- 

tiated for the moment by USIBA,   unless a specific and de- 

tailed market and economic  study is made,   indicating good 

possibilities for  such production. 

7. In Annexes E-l and E-2 the preliminary projects of the pro 

posed rolling mills and stainless steel plants have been in- 

cluded. 
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A. 1. 3.   Iron and if 1 product! industries 

A. 1. 3. 1.      Foundry 

Problems 

- In Bahia,  the foundry industry is baaad on craftmanship 

and,   at tkii moment,   no program« for new foundries are 

under consideration. 

- Due to this the castings needed by industry in Bahia are 

being supplied by the foundry plants in operation in the - 

South of Brasil and,   in a great proportion,   by Sao Paulo 

itself. 

- Big problems are implicit to this fact,  as a consequence 

of the sources of supply being so far away:  the  receipt 

and forwarding of orders,   the manufacture of patterns, the 

teats on samples,   the setting and the fabrication of finish 

ed castings. . .   all of them require a lot of time,   reflect 

ed on the terms of delivery. 

- The long terms of delivery of spare parts is the cause of 

costly interruptions in the process of fabrication in many 

industries. 

- An important stock of spare parts must be maintained, 

with its corresponding impact on the value of inventories. 

• This situation results in higher prices paid by the indus- 

tries in Bahia than the normal ones in Sao Paulo area. 

Nevertheless,   Bahia has,   as a consequence of the existing 

and future industries,  a growing demand for quality cas- 

tings that require the installation of foundry plants with 
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heavy investment«. 

. Beside« investment«, foundry technology it important and 

•ince  it ii non-«xi«t«nt in the State,   it will be necessary 

to obtain it from other region« in the firet stage,  while, 

at the   same time providing for the urgent training of lo- 

cal engineers and technicians. 

- Complementary technology of pattern making is also impor 

tant.   Even though patterns could be brought from the South 

at the beginning,   it is necessary to strife for local produc 

tion as  soon as possible. 

- Foundry labour also needs a high degree of specialisation. 

Therefore it is necessary to train personnel fully before 

the  «tart up of any foundry plant. 

Recommendations 

1. In order to promote the development of industry in the  - 

State,   it is necessary,   in our opinion,   to put into opera- 

tion foundry industries producing iron,   «teel and non-fe 

rroue castings. 

2. The iron foundry will have to include ma«« production of 

castings and al«o hand-made casting« in common iron, - 

alloyed iron and nodular iron. 

3. We consider that the steel foundry may be quite indepen 

dent of the iron foundry,   «ine« their technologie« are quite 

different. 

4. A third foundry would compri«* ih« aluminium («and ca« 

ting« and chilled castings) and copper alloy castings. 

5. The principal characteristic« to be required from the foufi 
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dry industri» w« ar« proposing,   and th« mtnn«r of com 

pansating for th« prosont non-existence of technicians in 

this sector,  ar« included in Annox £-3. 

6. It is recommended that, due to the lack of experience in 

foundry, the plant's equipment should consist of top qua- 

lity machinery. 

\   i   3.2.      rifletti 

¿likltmi 

. Th« forging market in Bahia is very small,  and as the 

automobil« industry,   practically non-existent in the State, 

with th« exception of some works, devoted to the assembly 

of car and bus und«rframes,  is the main consuming indus 

try the possible series of fabrication ar« small and,   con 

•equently,   anti-economical for a local production. 

- The forging industry requires heavy Investmente,   a very 

high degré« of speciP.lisation,   th« correct use of special 

steels,   and the additional requirement of an auxiliary - 

stamp and die manufacturing industry -even more-  speciali 

sed than forging in itself. 

Recommandation« 

1. W« do not r«comm«nd th« installation of forging plants in 

this momsnt in Bahia.   Forgsd products have a high unit 

valu«,   capabl« of supporting «ven the high present costs 

of transport,   and whose value will probably be affected 

for som« time by th« degree of inactive capacity existing, 

in general,  in th« Brasilian forging industry.   Therefor« 
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a new forging plant might not now survive du« to the - 

strong competion of th« existing forging plants in the - 

South. 

2. We only consider advisable the possible extension of the 

existing plant of Tramontina,  in the form of a forging 

section,   complementary to its present production of hand 

tools,   and in state of  supplying Bahia's small  market on 

the basis of technology and know-how that this Group of 

enterprises has by its  forging works in the South. 

This  solution would provide the possibility of introduction 

in Bahia's forging market,   without important initial in- 

vestments and the possibility of gradual competition with 

forged products coming from the South. 

\. 1. 3. 3.   Tooling and cxtlerv industry 

Problems 

Those come from the characteristics of an incipient 

market for this  sector of production. 

Recommendations 

1. To study the possible extension of the manufacturing of far 

ming tools, now existing in Bahia, to other kinds of assem 

bly and maintenance tools. 

2. To study the possible implementation of an industry of cut- 

ting tools,   in their most common types and qualities at - 

first,  but with a later widening of its scope,   according 

to the needs and acceptance in the market. 
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3. The present «tat« oí development in Bahia does not mak« 

advisable th« implementation oí production oí measuring 

tool«. 

4. In the cutlary aactor,   th« basil factor provided by th« ro 

Hing oí stainless steels could b« a stimulus,  in a short 

t«rm,  for th« implementation oí subsidiary industries.   Its 

implementation could b« accelerated by the incentives offer 

ed by Arati»' s Industrial Center,   in the sense oí attracting 

industries presently operating in the South of the country. 

•\  1. 3. 4.   Bar and wire drawing industry 

Problems 

Derived from th« existence oí the great idle capa- 

city oí this sector in Brasil and from the start-up of the - 

Açonorte plant for the production of wire products.   Its sons 

of influence,   may extend,   in different degrees of intensity, 

from the Amaaon to Bahia States. 

Recommendations 

At the moment,   we do not recommend,   the installs. 

Hon of new wire drawing producing plants in Bahia,   until a 

substantial chang« in th« market situation takes place. 

A. 1. 3. 5.   Steel tubular products 

Problems 

Derived from th« lack of a w«U dafined market and 

th« vary high investments n««d«d in seamless tube producing 

plants. 
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Recommendations 

1. Bahia is  already well «quipped in welded tube manufacturing 

industries,   therefore,   new plants are not recommended. 

2. The seamless tube producing sector is self sufficient in - 

Brasil. The erection of new plants in Bahia is not recom 

mended. 

A. 1. 3. 6.   Steel sheet« consumine industries 

Outside of a few exceptions,   the majority of steel 

sheet users have to rely for  supply on shearing lines since 

it is only in rare cases that the three following conditions 

are given: 

- Order above 50 tons. 

• Need for normal sises 

- Rapidity of supply 

Recommendations 

It is recommended to install «om« shearing lin«« in 

Bahia,   using as raw maUrial« th« coil« from the large ateel 

producing plant«. 

Th« reason« for thi« recommendation are the follow 

ing: 

- The «hearing lin«« b«ing supplied directly in batches bigger 

than 50 t,  have an advantage in price of 30% which the fax 

tories mark up on orders  smaller than such a tonnage. 

- With an adequate programming,   a high coil utilisation ¿actor 

can be achieved,   resulting in reducing to a minimum th« - 
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watt« off cuts. 

• Furthermore,   thty can provide m«tal «hoot« cut to normal 

•in«,   fine« th« prie« diffarancaa botwoon coil and ah««ti 

in normal cut« ar« important for th« metallurgical compa- 

nies. 

In Annex E-4 the general »pacifications of the re- 

commenda« shearing lines ars included. 
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A. 2.   COPPER 

A. 2. 1.     Mining 

Problem« 

The pretence of an und«rground aquifer  in th« baain 

of Curaca,   could praiant a problam on account of the levai of 

Sao Francisco River (380 m,   approx. ).   It would be  convenient 

to control it before it it  reached with the exploitations. 

The) itudy on noble metala gradea and their poaaible 

metallurgy,   «eem« to be not «ufficiently documented. 

Tho communication« in thia «one are a real problem, 

aa the 50 km of road mad« by th« D«partam«nto de Ettrada« d« 

Rodage da Bahía (DERBA),   in order to reach the Salvador-Jua 

a«iro road,  ar« in bad «tat«.   The connection« with the nearby 

*-»wn» are prec*rioua,  too. 

In thi« region,   no man-pow«r of m«dium training 1§ 

vel i« available. 

Recommendation« 

1. Not to defer the providing of the incentivoa foreaeen by SU- 

DENE. 

2. To «tudy th« grades of noble m«tal« and to foresee their 

metallurgy. 

3. To construct an 80 km longitudinal road in the «one of the 

orebodiea,   connecting the town« of Barro Vermelho,   Poco 

da Fora,   Caraiba and Santa Ro«a,   in ord«r to add potential 

to th« development of thi« area and of the above mentioned 
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towns.   To connect this road to the North,  with Curaca -- 

(10 km) and to the SW with Jaguarari (50 km). 

4. To anticipate the future neede of increasing the electric po 

wer aupply making it sufficient for a metallurgy of 70. 000 t, 

the exploitation of other minee and the development of thie 

area. 

5. To etudy the markets open to eulphur,   including in the pro- 

ject ita poi libi e future beneficiaron. 

6. To accelerate the inveetigation,   now being made by the -- 

CPRM (Projeto Cobre) in the Bacia de Curaca,   and to carry 

out preliminary étudiée in Sierra Mangabeira. 

7. To accelerate in the DNPM the procedures of pending appli 

catione for inveetigation and mining orebede. 

A. 2. 2.     f «tractive metallurgy 

The Caraiba project baeee ite profitability on the 

uninterrupted and cheap supply of electric power.   The CHESF 

has a  138 KV electric line coming from the hydropower plant 

of Paulo Alfonso.   The line is   1 km away from the mine and 

500 m from the industrial plants.   This line is  sufficient for 

the metallurgy of 35. 000 t/year of copper (about 30. 000 KVA); 

it is possible however,   that it will be insufficient for the second 

suge of the Project of 70. 000 t/year (about 70. 000 KVA). 

The capacitiee contemplated for air blowere will fall 

ehort,   in reepect to the converters to be installed. 

The concentratee,  with its high contents of nickel, 

will make necessary not only the recovery of copper sulphate 
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in the electrolitic pott but equally the recovery of nickel sul- 

phate. 

Two Walker wheels will not be needed for anodes 

catting.   But,   on the other hand,   a tingle anodes furnace will 

be insufficient and could caute bottlenecks  in the process. 

According to the available data on the sise of the 

electrolitic pott,   the cathodet and anodet will have to be pro- 

perly dimentioned in order to leave a margin of,   at least, 

35 cm between the bottom of the pots and the inferior  edge of 

the same. 

Taking into account the density of current contem- 

plated in the electrolitic refining plant,   the duration of con- 

sumption cycle given in the project,   of 22 days,   may be rather 

excettive. 

The ute of electric furnacet to  tmelt the  cathodet 

it not,   in our opinion,   juttified due to the possible difficulty 

in controlling the furnace's atmosphere and the high consump- 

tion of electric power to process a cold charge. 

The range of semi-manufactured products coming 

from the melting of cathodes has been provided in the project 

on the base of ingots,   platee,   billete and wire bart.   The ute 

of wire-ban,   at a ttarting material to manufacture wirerod, 

is now in a rapid decline everywhere; being replaced by the 

process of continuous catting of wire-rode for itt clear ad van 

taget in quality of product and improvement of the ulterior 

procett of wire drawing. 
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Recommendations 

1. Existing the possibility of an electric power supply more ex 

pensive in the  future,   together with shortages,   we  recom- 

mend the installation of a single Westly furnace to cover the 

needs of the first stage of the project and to begin without 

delay a detailed feasibility study with the aim of carrying 

out the expansions of the second stage,   through the direct 

smelting of concentrates in converters with oxigen enriched 

air (up to a 34% of 02) according to modern trends in cop- 

per metallurgy. 

2. We also recommend the installation of an air blower for 

each converter,   or a total of  3 blowers  of 25. 000 c. f. m. 

(one of them as a stand-by).   This  solution allows a better 

use of the compressed air equipment,   with better efficien- 

cies per unit,   preventing the  cavitation risks in a  single air 

blower of a greater  capacity feeding two  converters at the 

same time. 

3. We recommend the provision of compressed air motors fed 

by an emergency tank permitting the converter to tilt and 

the blowing and cleaning of noasles in the event of a power 

shutdown. 

4. Two anodes furnaces,   instead of a single one,   must be ins- 

talled (ons of them acting as a flywheel receiving copper). 

A single Walker wheel will suffice for the anodes casting. 

5. We equally recommend the substitution of the cathode melt- 

ing electric furnace by an ASARCO furnace or a similar one, 

burning propane or kerosene,   which makes possible the melt 
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ing oí cathodes with an automatic  control of the furnace at- 

mosphere. 

6. The number of electrolitic  celli will be a multiple of   12 in 

order to be able to carry out every day the  same   routine of 

cathodes and anodes  reposition and making unnecessary    to 

work on Sundays and the use of swing  shifters. 

7. We  strongly  recommend the elimination of wire-bars as a 

starting semi-finished product for the  manufacture  of wire 

rod,   and to produce these  in a plant following the  "South- 

wire" or  "Dip Forming" processes. 

In the Annex E-5,   the fundamental technical and 

economical characteristics  of these "wire-rods",   manufaç 

turing processes are  summed up. 

A. 2. 3.    Copper transforming industries 

The prime mover  effect of the Caraiba project and 

the installation of a production unit of "wire-rou"  as  a final 

stage or the  electrolitic  refining plant,   according to the above 

recommendations,   will make possible in the next years the  - 

laying-out of a transforming industry of a growing importance 

in Bahía State.   It is impossible,   however,   at the  sight of so 

many complex problems  coming from the degree of the present 

concentration of transforming industry in Brazil,   to  recommend 

any industry of copper products,   of a concrete  character,   to 

be started in Bahía; this would only be possible after a detailed 

analysis of the future structure of the Brazilian market of cop, 

per manufactured products and of the impact that a decentrali- 

zation of production would cause on the production costs. 

34 



A. 3.   LEAD 

A. 3. 1.    Mining 

Problems 

They are,   fundamentally,   those coming from th« - 

lack of geological surveys,   those due to th« fact that the reeer 

ves measured in Boquira will last,   at th« pr«a«nt rat«,   only 

for a littl« mor« than thr«« y«ar« of mining,   and th« total of 

reserves measured and indicated will b« sufficient only  for  - 

•ight years,   at the present rate,   not covering the Brazilian 

needs. 

A problem that possibly will slow the futur« develop 

ment is the one presented by th« limitation in th« present wa- 

ter supply,  as far as it concerns especially to the needs of 

the ore washing plant. 

From an infrastructure point of view,   cost problems 

arise from the production of electric power on the base  of their 

own means,   and from th« bad «tat«,   «v«n today,   of the  road- 

way us«d to reach the road BR-242. 

A sensible decrease in output in ton/man has been 

observed (partly a consequence,   of the transition from moun 

tain-mining to underground-mining),   joined by the increase 

experienced by costs and by the decrease in ore grades (due, 

among other things,   to the mechanisation and to the increase 

in tonnage,  and to the impoverishment of ore lodes in depth, 

with an increase in the Zn content). 

Another serious problem is presented by the lack 

of stability of manpower (with a turnover of one to two times 
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a year) and by the lack of specialized manpower. 

Recommendation! 

1. We think a systematic  geological  survey in search of the lead 

bearing district of Sierra de Macaubas  in a radius of 50-100 

kmi is necessary and urgent.   This   survey must be comple- 

mented with studies  on geo-physics  and geo-chemistry and 

with a boring prospection in order to establish the reserves 

and realize whether they are sufficient to face the national 

demand and cover the long-term expansion plans  foreseen 

in the Santo Amaro  smelter. 

2. Other studies of the  same nature but on a minor scale,   will 

have to be made on the known orebodies in Bahia State. 

3. Only when the results of these studies have been made a vai 

labi«,   will it be possible to assess  the convenience of taking 

care of the infrastructure needs (electric power,   water  sup- 

ply and roads),   in agreement with the probable life of explqi 

tation of the orebodies. 

4. Studies on productivity and timing need to be  recommended 

in order to increase the rate of output in Boquira mine. 

5. Incentives will have to be established in order to stabilirne 

the laboral population,   and to attend to its literacy,   work 

•afety and specialisation. 

6. Studies with the purpose of improving the present concentra 

tion methods will have to be carried out in order to get a 

lead grade in the tailings of the washing plant not higher 

than 1%.   Future separation of Zn should also be considered. 
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\. 3. 2.     Extractive metallurgy 

Problemi 

Santo Amaro'• location exerts a high incidence on 

primary lead production coete.   The  concentrates have to be 

•ent by road from Boquira's washing plant to the smelter, 

640 kms far away.   That  represents an incidence of $   10/ton 

of lead transported to the  smelter. 

The technology applied is a traditional one,   with no 

or vary little automation of operations. 

A very hard problem is the irregular  supply of elee 

trie power,  with frequent interruptions during the rainy season, 

affecting to the production capacity. 

Even though the costs  structure has not been made 

available to us,   it can be stated without any doubt,  that the 

productivity conditions of the Santo Amaro smelter results  in 

HttU or no competition.   The price CI F Sao Paulo of lead in- 

gots  coming from Santo Amaro is today   $  404, 20/t.   As a con 

trast the unitary values  CIF of lead imports have been in the 

period  1.965-1.969,   the  following: 

1.965        1.966 1.967 1.968        1.969 

US  $        354,21       313,05      284,96      263.87       295,23 

and its comparison with the price of domestic lead dispenses 

us to make any other comment. 

The conditions of little competition of Santo Amaro 

smaltar are fundamentally a consequence from the following 

factors: 
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a) The  high incidency  oí transport  on the  product's structure 

of coati.   It  hai already   been  said that  our  estimate  in an 

incidence of US  $    10/t  of  lead  contained in  concentrates 

hauled from  Boquira  to  Santo Amaro.    From  Santo Amaro to 

Sao  Paulo,   the main  consuming  point,   the lead  ingots  have 

to be   carried by  road  some  2. 000 km,   equivalent  -at today's 

transportation rates-  to  US  $   10/t. 

b) Low  productivity of man-power. 

Even  in  1. 970,  the   year  in which the output   reached its - 

highest point with   14. 600   t,   the   efficiency by   man and wor 

king  day has not been in  excess  of 245 kg,   while the co- 

rresponding  figure   in industry  in the CEE.    countries ave 

rages   1. 000 kg per  man  and working day.   (The largest and 

best   equipped of these plants  in  Wertern Europe,   has  given 

nowadays  an index  of   1. 350 kgs,   per man and  working day). 

c) High incidence on cost of the raw materials used in the pro 

duction of primary lead, all imported, with the exception of 

concentrates and diesel oil. This incidence is specially high 

in the case of coke, whose present price (CIF Santo Amaro 

plant) is US $ 99/t. If we analyze the costs CIF of import 

ed coke in Brazil during the last five years the following 

results are  obtained: 

1.965 1. 966 1. 967 1.968 1.969 

US   $     33,24 40,49 42,29 41,41 55,72 

That  is,   the cost of coke  CIF Santo Amaro is   twice  the cost 

CIF  of imported coke,   and having in mind its   proximity to 
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Salvador, this means that import duties  and harbor chargaa 

represent practically an incidane«  of  100% on the cost of 

importad coke. 

rhe problem gota  «van worse by  the high specific c on sump- 

'ion of coke in the processing of concentrates.   The stated 

consumption reached on 1.970 a total of  6.750 t,   equivalent 

to a specific consumption of 462 kg/t of lead,   too much in 

•xcess of the 300/350 kg/t which ought  to be consumed, 

keeping in mind the  grade of the  concentrates processed. 

d) A  high factor of inactive capacity. 

The present capacity of the Santo Amaro smelter, according 

to official data made  available by  COBRAC,   is 20. 000 t/year 

after the last extenaions and improvements in the production 

•quipment.  The production capacity of the whole primary  - 

load industry has been estimated in the  period  1.963-1. 969 

by the Ministerio de Planejamiento  e Coordenaçao Economi 

ca (Decennial Plan of Economical  and Social Development, 

Volume V, Number  4,   page 89) to be  23. 600 t/year.   We e« 

timate,   on our part,   that the capacity of Panelas plant has 

boon,   since 1. 963,   of the order of 6. 000 t/year.  On this 

base,   the capacity utilisation of Santo Amaro plant since 

1. 963 would be expressed by the figures  given in Table  - 

Pb-7. 

The high degree of inactive capacity déterminée,  evidently, 

•trong fixed unit coats. 
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R ecommendations 

1. According   to the  market studies,   a   shortage or lead of some 

25. 000 t/year will be evident in Brazil,   at  the end of the 

present decade,   and this would represent,   at the present   - 

price of imported lead,   some  US $   7. 500. 000. 

Today,   the necessary investments  on primary lead 

metallurgy  vary  throughout the world  as a   function of the 

plant's sise,   between a  minimum of   110  $   and a maximum 

of  $   215 per ton  of yearly output. 

The  investment to be made in  order  to have a plant 

in conditions of  producing 25. 000 t/year of lead would amount 

to US $   5. 400. 000,   even adopting the  highest figure of in- 

vestment. 

It is recomended to begin the feasibility studies of 

a new lead smelter of the capacity indicated above, which 

should be   scheduled to be started about  1. 975 

2. If the prospections we   recommend with a  character of urgen 

cy  in order to assess  the true amount of  reserves  and the 

quality of  Boquira would give  favourable  results,   the loca- 

tion of the  said  plant could be where  the  Santo Amaro Smel 

ter  is now  situated,   provided that it   could  be modernized, 

and increasing its  capacity of  36.000  t/year,   foreseen for 

1. 975,  up to 60. O00 t/year. 

This solution would have the   advantage oí using the 

available present infrastructure,   making the total investment 

per ton less than the  $   215,   estimated for  a new plant. 
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3. It is necessary and urgent to    take measures permitting the 

improvement of Santo Amaro present  conditions,  little or not 

competitive at all.   We  recommend,   as most important: 

a) The availability of a supply of electric power without any 

outages in order to prevent breakdowns in production and 

an inactive capacity. 

b) The updating of present systems of agglomeration and  - 

roasting of concentrates permitting a better recovery of 

lead and a higher metallurgical efficiency,   with a decrease 

in the specific  consumption of coke. 

c) The urgent introduction of the recovery of residual metals 

in concentrates, fundamentally Ag, Cu and Sb. This would 

mean nearly $ 10 of subsidiary output per ton of obtained 

lead. 

d) Include in a realistic  policy  of import duties all those  els 

mentt not produced in the country  intervening in the lead 

metallurgy.   This would allow a strong reduction of their 

pressnt prices,   especially those of coke,   whose  exorbi 

tant present price is unbearable. 

e) An adequate  specialised training of man-power with the 

results  of a better productivity. 

f) The modernisation of working facilities in the Salvador 

harbor in order to decrease its pressnt high incidence 

on the prices of elements imported via that harbor. 
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A. 3. 3.    Manufacturing industries 

The inavailability of data on consumption  of lead ma 

nufactured products,   makes it  impossible for us to  present 

any  recommendation on the idea of implanting some  industries 

of this kind in the State of Bahía. 

We think it is important,   however,   to point out  that 

the  study on feasibility of an extension of the capacity of pro 

duction of primary lead we recommend in paragraph A. 3. 2. , 

should be complemented by a  study on the convenience of en 

larging the industrial activities  of primary metallurgy into a 

radial system of products -pipes,   plates,  buckshots,   etc. - 

or  through one or several manufacturing lines,   such as,   for 

example,   the ones formed by  the two series of products:   me 

tal-oxide s-salts-paints and metal-oxides-ceramic  varnishes, 

sither in a single plant or in  several owned by the   same  en- 

terprise; this,   evidently,   would contribute to the profitability 

of plants producing primary lead. 
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A4.   MANGANESE 

A4. 1.     Mining 

Problemi 

They are,  in ite most  part,   related to the disperse 

geographical location of the ore  maeeei,  to the large tran «por 

tation distances and to the shortcomings of the road network. 

The geological and geophyeical studies available  to 

us are considered insufficient and the  exploration works to be 

very  acaree. 

It is difficult to compete, in the foreign market or 

even with other mines in Brasil itself. 

The administrative proceedings and the isolation of 

many mines is motive, especially in the case of many small 

mines, of starting the exploitation even before granting them 

the working permit. 

Recommendations 

1. To perforin,   at State level,   the  study and integral survey 

of manganese orss,   possibly through the CPRM with aero 

magnetic prospection,   ground gravimetry and exploration 

through pits,   and cataloging  the orebodies and  reserves 

with the aim of developing  the ferroalloys industry.   The 

"Projeto Manganeso" would then be a complement to the 

"Projeto Cromo". 

2. To endeavor  the constitution of "Agrupamientoe  Mineiros" 

(mining  groups),  and "Consorcios  de Mineraçao ' (mining 

consortions),   in those sones where a diversification of mi 
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nes and owner*  exists. 

3. To expedite the administrative procedures  of investigations 

permití end mining decrees. 

4. To study the possible utilisation oí manganese ores with 

high iron content,   not adequate for  direct utilisation. 

A. 4. 2.    Extractive metallurgy 

The fer romanean« s e industry and ita specific problems 

There is  a heavy unbalance between the installed ca- 

pacity and foreseeable demand for the next yeara. 

The  excess  in production will  have to be fundamentaly 

aaaigned to export. 

It will be  difficult to achieve thia continuoue and re- 

gular exportation,   keeping in mind the competitive conditions 

exiating in the foreign market. 

Recommendations 

1. Circumscribing us to Bahía,   there is a character of urgen 

cy in respect to the manganese ores,   to find a solution  for 

their basic problema,   following the linea expoaed on the 

paragraph "Mining",   along with the adminietrative and  - 

tranaport problema. 

2. We do not recommend new production plants,  unie a i an 

ensemble  study  on the future uae of the country'e produc- 

tion capacity has been performed. 

The general lines of this asctorial study   whould be 

as followa: 
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a) To review and put in order the partial extension programs, 

classifying them according to technical and economical rea- 

sons. 

b) To specialise   the  existing plants,    conaidering their  location 

and resources   of their own,  and  effecting their  re-conditio 

ning according  to the most modern techniques. 

c) To expand the   plants, only in accordance with the   results 

gained from   the   said study,  in order  to achieve  in  every 

single case,    an optimum level of  production,   thinking of the 

international   competition. 

d) To reach a   coordination within the  sector,  in order to per- 

form the studies herein indicated. 
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A. 5.   CHROMIUM 

A. 5. 1.    Mining 

Problems 

The available chromite hat no homogeneity,   neither 

in its chemical composition,   nor,   even less,   in the  distribu- 

tion of the different saleable  fractions:  "metallurgical",   "che 

mical",   "refractory" and    sand". 

It presents a high iron content impairing its meta- 

llurgical use and,   therefore,   its possibilities  of export. 

The exploitations  in Coiteseiro are in a very  rudimen 

tary technological state. 

The exploitations  in  Ferbasa,   especially the prepara 

tion and the overburden removal operations,   are not carried 

out according to modern techniques. 

The transportation  from the mine to the  railway  sta- 

tion is made by a very  rough  road. 

The railway branch from Senhor de Bonfim to Campo 

Formoso,   presents a limitation in transport,   at today's  condi- 

tions,   to   10. 000 t/month,   a  fact that may cause an incidence 

on a future increase of production.   On the other hand,   both 

the Campo Formoso railway   station and the railway track are 

not capable of handling a normal traffic with  30-40 tons,   wa- 

gons. 

Recommendations 

1.     To carry through a regional aeromagnetic  study in order 

to detect the whole of mineralised areas and to allow a 
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first estimative cubage of the  mines. 

2. To provide for other studies  and exploration!,   as  a  compie 

ment to the  CPRM's "Projeto  Bahía",   in order to  define 

in each body  the  cubages  of the  different types  of ore. 

3. To perform  a working plan    to  permit the  reaching   of  high 

er banks in the overburden removal and,   possibly,   to  use 

a gravity conveyor to the dump. 

4. To study and test,   in a pilot plant,   the possibility  of  increa 

sing the  ratio Cr/Fe,   specially  aimed towards the  interna- 

tional  competition and the low-carbon ferrochrome  produc- 

tion. 

5. To try  to establish a merger  of the  chromite mines,   with 

common ore  dressing facilities. 

6. To study the  possibility of a  cable  carrier,   from  the   exploi 

tations  to Campo  Formoso. 

A. 5. 2.     Extractive  Metallurgy 

Fundamental Problems 

The problems, as a whole, are fundamentally a con- 

sequence of irregularities in composition and grain size of the 

available  chromites,   as has been pointed out above. 

The existing difficulties in transport reflect themsel- 

ves in the price of mineral at works, in a proportion not less 

than a 25% of chromites'   cost at mine. 

The production facilities  present an obsolete  technolo 

gy,   with a very  inefficient mechanization and a high cost   in  - 
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man-power,   specially in the department! taking care of the 

furnace*s burden preparation. 

The  power  supply,   given the  transport characteris- 

tics at 69 KV,   represents   a charge in its cost of nearly  a 25% 

-per KWh-,   in comparison with that allowed by a 220 KV trans 

port line. 

The  specific consumption of electric power  -estimated 

in  5.000-6.000 KWh/t- is  too high if compared with the  4. 500 

KWh/t corresponding to other foreign installations. 

The  carbon specifications of the produced ferrochrome 

(6-9%) are higher than the  international ones  (4-6%). 

Recommendations 

1.      The  ratio  Cr-Fe in the  chromites  cannot be  substantialy 

improved by purely physical processing methods,   as  the 

biggest part of   iron is   found as a  constitutive element of 

spinel crystals.   It is   then necessarv to provide  for  cherni 

cal processing  methods.   While the  iron in natural  chromi 

te is not  soluble in acids in an appreciable proportion,   it 

has been known for a  long time,   that a  controlled  solution 

may be used in order  to get a high solubility of iron,   with 

out increasing in a significative form the chrome's   solubi- 

lity. 

Recently,   new processing methods have been develo£ 

ed that combine the benefits of agglomeration of fine  con- 

centrates  in pellets of a controlled size,   with a practical 

solution for the problems of roasting and leaching. 
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Wc recommend the  study and test of these processe« 

in a pilot plant,   in order to  establish the  possibilities of 

increasing the  ratio Cr-Fe  in the chromites  of good meta 

llurgical quality,   in order to dispose of the  propei  raw 

materials of the  manufacturing of Fe-Cr  LC. 

2. With independence from the  studies directed towards the 

improving of chromites,   we   recommend another  feasibility 

study for the installation of a  Fe-Cr LC  production plant, 

in order to face  the increasing demand on this  type ferro- 

chrome,   keeping in mind the  anticipated development in the 

stainless  steel production in  Brazil for the  next years,   and 

the  possible exports to the ALALC countries. 

3. This plant should be taken into consideration,   even though 

the  possibilities  of improving  the chromites  coming from 

Bahía,   would not give  favorable  results,   also   remembering 

that the added value of such a plant,   would  compensate by 

far  the need of importing  chromites of such  a  quality  that 

would allow the  Fe-Cr  LC  production. 

4. Our opinion is  that the most  convenient location of that plant 

would be in Bahía,   possibly  as an extension  of FERBASA 

present facilities where experience and know-how on the 

problems related to the  ferrochrome production already   - 

exist. 

A. 5. 3.    Other  chromite processus industries 

Problems to be faced by the refractories and chemical industries 

According to the characteristics of the   raw material, 
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th«y com« from a lack of homogeneity in ita chemical compo- 

sition and from irregular distribution of the different fraction! 

of "chemical" and "refractory" orea. 

Recommendation» 

To study,   in cooperation with the principal chromite 

mining companies in Bahía,   the possibility of ini tailing a  com- 

mon plant to process chromite,   in order to obtain concentrates 

with regular chemical and  sise specifications.   This plant  could 

also work,   at miller's fee,   ores coming  from other local  and 

lass important orebodies,   in order to  reach a total amount of 

concentrates large enough to cover both the domestic  consump- 

tion and possible exports. 
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A. 6.   BARITE 

A. 6. 1.    Mining 

Problema 

The essential problem faced by the exploitation of 

barite• is,   no doubt,  the lack of market (which it controlled 

in the petroleum induetry by world-wide trusts) and the poor 

development of the barium chemical induetry within the  coun- 

try at the preeent time. 

A. 6. 2.    jnduatrv of barium derivative! 

Problema 

The problems of the barium  ealts market are  concer 

ned eseentially with the comparatively  email consumption the 

Braeilian market has  reached to this  point for such compounds. 

Therefore,   the installation of production units for them will be 

feasible,   from an economic viewpoint,   only on a long-term ba 

•is,   since all these compounds will be  dependent on an econo- 

my scaled for the rational exploitation of the abundant  raw ma 

terial available in Bahia. 

Moreover,   the fabrication of salts  such as barium 

carbonate in its more valuable form,   as used in television 

screens,   requires very much refining and the know-how,   backed 

by wide experience,   which only  some  major members  of the 

chemical industry possess at the preeent.   These applications 

could even be threatened by alternate products which might 

have certain technical advantages,   among these might ba the 

strontium carbonate. 
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Recommendations 

The  scheduled installation in Bahia oí an industry  - 

consisting of a wholly new plant for barium derivative chemi- 

cals will amply cover the needs for these chemicals during the 

coming years,   not only in Bahía,   but in the  Brazilian market 

in general.   On the other hand,   the erection of the Química    - 

Geral do Nordeste,   S. A.   plant will mean,   in accordance with 

the plans of the promoting group,   that Química Geral do Bra- 

sil,   S.   A.   will stop making barium derivatives  soon after the 

former begins its production,   which obviously,   will largely   - 

reinforce its  competitive position.   Therefore,   it is not at all 

advisable to  recommend any other installation of barium deriva 

Uve chemicals in Bahia for the time being. 
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A. 7.   MAGNESITE 

A.7. 1.     Mininfl 

Problems 

The specialised man-power of a medium level it vt 

ry  «care«. 

Outputs in tons/man are low in the exploitations. 

The roaated product,   in conventional kiln«,   is of a 

medium quality and the fuel (wood) uaed to generate the gai 

in these kilns is becoming scarce and its price is increasing. 

In the future,  when new Harbison Walker units will 

enter in operation,   the transportation of the ore from Bruma do 

by railway,   may be problematic. 

Recommendations 

1. To mechanise the ore sorting out of mineral,   possibly by 

making the loadings in mine with loading shovels to tilting 

trucks and,   later on,  to proceed to a volumetric  screening 

with a subsequent hand sorting in conveyors. 

2. To intensify the investigations carried out by Magnesita,   S. 

A.  in order to take advantage of the minus 4" fraction. 

3. To study the  substitution of conventional kilns  for more mo 

dem installations,  or,  at least,   to transform them for the 

use of fuel-oil as a combustible. 

4. To organise in Brumado,   with the State's help,   a Workers' 

Professional Promotion Center enabling the specialisation 

of personnel,   not only for these mines,   but also for the 
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neighbouring ion« of manganas« oras  (Urandi). 

5. To proceed,   at the State level,   in the planning of electrifi 

cation in the Br urna do district,   thus  ensuring the availabi- 

lity of electric power for the expansion of the exiiting ins- 

tallations. 

6. To perform a detailed geological study in the Sento Se  dis 

trict,   complemented with exploration boring oí the ore  mas 

•es to  study their chemical composition and available  re- 

serves. 

A. 7. 2.    Extractive metallurgy 

Problems 

The raw material to be processed into metallic mag- 

nesium,  will be,  for a indefinite time period,   the magnesium 

chloride imported from the United States. 

Recommendations 

To initiate studies with the goal of achieving an eco- 

nomical utilisation of raw materials existing in Bahia or in the 

North-East (magnesite,   carnallite) in the production of magne- 

sium chloride. 

A. 7. 3.    The magnesite transforming industry 

Problems 

They arise,   fundamentally,  from the transportation 

cost of magnésien sinter to the refractories plants,   and from 

the costs  represented by the harbor-charges in Salvador,   for 

export. 
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The impact of railway transportation costi  from Bru 

mado to Contagsm is about US  $   ll/t. ,   from Brumado to Sal- 

vador,   US  $  7/t.,   and the Salvador harbor-charges is  5-7  $/t. 

Th« lattar figure represents more than a   10% of the  selling pri 

ce for export sinter. 

As for Castella or ebody,   although we have no infor- 

mation on transportation costs,   they must be even higher,   con 

sidering the ussd systems. 

Recommendations 

Apart from the general recommandations on s ubi true 

ture made in the corresponding chapter,   we must insist on the 

need of improving Salvador harbor facilities,   a  recommendation 

we already made when studying lead,   and  representing a general 

desire of industry. 

The presence in the State of Bahia of magnesite ore- 

bodies which may be considered as the most important in the 

world, more than justifies a feasibility study for the installation 

of a basic refractories plant in the said State, with an easy and 

inexpansive way out for products to the port. Such a plant would 

be basically aimed at the exportation of this type of refractories 

to the South-American market. 

This installation would represent a notable added va- 

lue on magnésien products,   as the difference in sales price bet 

ween the magnésien sinter and the basic  refractoriee  is in the 

order of US $  130 per ton. 
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A. 8.   ALUMINIUM 

A. 8.1.    Extractive metallurgy 

Th*e* probUms hav* b««n clearly *xpo**d in th« con 

elusion* oí th* Coordination Group for th* Aluminium Industry, 

of th« Piano Decenal d* D*s*nvolvim*nto in  1. 967. 

Nowaday*,   th* situation of supply of certain mattar* 

n**d*d in th* production of primary aluminium ha* improved, 

abov* all,  th* cost* of «Uctric power.  Although no comparati 

v* data hav* b**n mad* availabl* to us,  from the  gathered in 

formation,  it can be estimated that for 1.971 th* cost of th* 

elements n*c*ssary to produca a ton of aluminium will b* 40% 

higher than th* respective international cost*,   but in 1.967 it 

was nearly 79% higher. 

Recommendations 

Th* •am* ones stated by th* Coordination Group re- 

ferring to the prie«* of importad «Umsnts. 

\. 8.2.    Tran*formin« indu*tri*s 

Pf?olf•f 

Bahia* s cables plant had an output,   from  1.969,   of 

th* following cablo tonnages: 

Gros* weisht (t)      W*ijht in Al (t) 

-   1.969 (6 month*) 745 541 

.   1.970 2.7*° ï-'68 

Th* plant ha* stopped it* production from December, 

1.970,   to March  1.971,   due to th« lack of order*. 
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Recommendation! 

During the last two years, the aluminium manufac- 

turing industry hai experienced a strong impulse in the area 

of activities of SUDE NE. 

The prime mover effect of Aratu's primary aluminium 

production plant,  will promote the development of this sector 

in Bahia: that however,   must bo made with a careful planning 

according to the market's needs,   in order to prevent situations 

such as the one experienced by the cables plant of ALU NOR- 

DESTE. 

Therefore, at this moment, no specific recommenda 

tion can bo made on new aluminium transforming industries in 

Bahia. 
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B.1.1.    INTRODUCTION 

It is not within the frame of this rtport to underta- 

ke an exhaustive study oí Bahia'• infrastructure,   therefore only 

succinct details ara given of those moit relavant aspects which 

to a certain extant might condition the process of the State's eco 

no mie development. 

In the pages that follow,   population,   income,   trans- 

port,   communications,  ports,   electric power and water are  stu- 

died.   The joint conclusion is not optimistic as far as the present 

situation is concerned,  but it is hopeful as regards the situation 

in the near future according to the type of infrastructure. 

At present only one area affords infractructural condi- 

tions and that is the Aratu-Feira de Sentane axis with some 

branches inland of Rsconcavo. 

Although even in this region the infra structural allowan 

ces have noticeable deficiencies,  they can only condition develop- 

ment,   not prevent it.  In this sense,   ws must say that the existing 

infrastructure,  if not the best,   is sufficient for the "take off pha- 

se of the economic development process. 

The circumstances are very different in the rest of 

the state,   except in the Senhor do Bonfim and Juaseiro areas. 

However,  apart from providing this remaining area with minimum 

levels,   ths main effort,   due to the limited resources,   must be 

concentrated in the above-mentioned Recóncavo district.  A disper- 

sal of efforts throughout the state might produce bottlenecks in 

the best equipped region which muet therefore enjoy    priority. 
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B.1.2.   POPULATION 

»«  1.2.1.   pana ral Point! 

Bahía had in 1.970,   according to the  census data, 

7.420.906 inhabitant»,   which represented 8% of Brazil's popu- 

lation,   calculated at 92.237.570 people  (1).   Table  P-l  shows 

this data. 

Bahía* s population forms each time a smaller part of 

the country as a whole. 

Bahia'a % population of Brasil'» 

1.900 1215 

1,920 10.87 

1.940 9.50 

1.950 9.31 

1.960 «.44 

1,970 8.00 (estimated) 

The N.East region,   of which Bahia is part,  has follo- 

wed a trend similar to that of the latter State.   In  1.900 it 

possessed 38.7% of Brazil's total population and in  1.970 only 

30. 5%. 

The decrease has been relatively more marked in 

Bahia than in the N.East region.   Bahia's population represented 

the following percentages of the total N.East population in the 

census years shown below: 

(1) This information is still not definitive,   as some Ama «on 
territories are not accounted for.  However,   due to the in- 
significant nature of uncollated data,  the mentioned percen- 
tage will not vary. 
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*fy Bahia of N. East 

1.900 

1.920 

1.940 

1.950 

1.960 

1.970 

31.38 

29.65 

27. 14 

26.90 

26.71 

26.30   (estimated) 

Nevertheless,   in the last census,   a  certain trend to 

stabilization has been observed in Bahia'• population  relative 

weight as  regards that of the N.East. 

B.l.2.2.   Geographic distribution of population 

The   state's  population  density was   13.2   inhab/km^ 

in   1.970,   higher than the average in Brazil   (10.8  inhab/km2) 

but  clearly lower than if one  excepts what has  come  to be  called 

the demographic void.   The density of the N.East,   South  East 

and South regions as  a whole  rises to  27.7  inhab/km^. 

The  main centres  of population  in   the   state are: 

1.968 

-   Salvador 1.001.000 ìnhat 

-   Feira de Santana 136.000 

•   Ilheus 101.000 

-   Vitoria da Coi i quista 90.000 

-   Ita buna 88.000 

-   J equi e 84.000 

•  Alagoinhas 75.000 

•   Jacobina 60.000 

-   Ipira 54.000 

-  Sto.  Amaro 54.000 

The total given by these towns accounts  for approxima- 

tely a  1/4 of Bahia's population. 
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To call thU 25% an urban population,   doe« not seem 

to u» a defendible  position,   though,   in  effect,   these centre» are 

great agglomerations of people;   but if what characterizes an 

urban centre are  collective  services of a  certain quality and a 

modern,   standardized way of life,   then it is obvious to  conclude 

that the above-mentioned towns  contain population masses of a 

rural nature because,   in general,   they do not possess those 

services and ways  of life referred to earlier.   We will keep this 

information as a pointer,   if nothing else. 

B.l.2.3.   Demographic movements 

The annual accumulated growth rate for the period 

1.960/1.970 in Bahia state rose to 2.2% as against 2.7% for 

all Brazil's. 

Although the birth and death  rates are not kwown with 

exactness  (study of the  census  statistics has not been very  great) 

we estimate that for Bahia thet are 4.6% and 2.0% respectively. 

The  same  rates for all Brazil are  3.9 and 1.2%. 

The vegetative  growth  rate  (birth rate minus death 

rate) is 2.6% in  Bahia and 2.7% for  Brazil. (External migrations 

have been without importance in the last decade  so that it  can 

be said that Brazil's population has increased exactly according 

to its vegetative  growth rate). 

In the last decade Bahia has lost 18.2% of its vege- 

tative growth (1),   about 365.000 people,   the net balance of 

migration from the state. 

(1) Veg.   growth rate - real growth rate x 100 
Veg.  growth rate 
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Although important,   ehe  migratory movements in 

Brasil  still do not reach the foreseeable volume for a country 

with regions of relatively heavy  industrialisation and others 

with pre-industrial economies.   Therefore,   a  sharp rise in these 

migratory movements can be forecast for the not too distant 

future. 

The  population of Salvador,   capital of Bahia,   increased 

by 345.000,   from 656.000 to  1.001.000 inhabitants.   This increa- 

se accounts for a quarter of the   state's increased population. 

The  vegetative growth of Salvador was  195.000 people 

as it received  150.000 from the  rest of the   state,   an internal 

migratory balance which,   added to the migratory balance away 

from the state,   totals up to a balance for Bahia (excluding the 

capital) of 515.000 people. 

B. 1.2.4.  Active population 

Thie information is very small and data gathered at 

census time has not been studied.   The absence of details and 

figures  really only prevents the  exactness oí quantification and 

not the  characterisation. 

The  potentially active population  (1)  can be estimated 

at 60% of the total.   The real active population hardly reach«• 

40% and even this figure conceals high percentages of underem- 

ployment and hidden unemployment. 

The distribution of the active population by sectors is 

even more difficult to ascertain.   However,   through the different 

(1) Population of both sexes and aged between 14-65,   both 
inclusive. 
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involvement of the threa  basic  sectors on the net internal pro- 

duct  (NIP) of the state and the different productivities by sector: 

it can be  estimated that  each one of the sectors occupies the 

following parts of the active population: 

Primary sector 60-65% 

Secondary sector 7-8% 

Tertiary sector 25-30% 

An interesting piece of data still to be collated is the 

relative importance of child labour,   a phenomenum whir1' is 

••em in other countries  and underdeveloped regions. 
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B.1.3.    INCPMf 

In hai not been possible to find statistica  concerning 

incomes in Bahia,   but using data  from the Fundaçao Getúlio Var- 

gas and the Anuario Estatfetico do Brasil we have calculated with 

a certain margin of error  the absolute NIP and the NIP per 

head  (Table IN-1 and graphs IN-1  and IN-2),   the composition of 

the NIP (Table IN-2),   and the share of Bahia's NIP as a propor- 

tion of the whole of Brasil  (Table IN-3).   Brasil's NIP in 1.967 

rose to 250 USA $  and Bahia'•  to only 135 USA  $. 

As can be appreciated,   the situation in Bahia is  much 

more unfavourable than in the rest of Brasil.   However,   its NIP 

has grown faster than in Brasil as a whole.   This growth,   compara- 

tively higher,   is accentuated if we refer to the NIP "per capita", 

because of the slower growth rate of Bahia'• population.   If this 

proportion between increases is  maintained,   Bahia could reach the 

Brasilian income "per capita" within about 30 years,   a worthy 

goal if one bears in mind the strong advances forecast for the 

Brasilian economy as a whole.   The period estimated could even 

be reduced by a heavy migratory process,   (already apparent in 

the decade 1.960-1.970) and which will undoubtedly grow in the 

future. 

It could be said that there is an excess of manpower 

in Bahia,  either unemployed or without work.   Thus we come to 

the second point worthy of commentary.   Bahia  (which repeats 

the  situation in the whole  country) obtains more than half its NIP 

from the tertiary sector;  namely,   what has come to be called 

"Services" achieves  a percentage not from industrial  society but 

from post-industrial  societies.   The obvious conclusion is that 

this  sector conceals a great part of the active population out of 

work or underemployed,   whose incomes,   more than answering to 
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th« name of real services,   do to to the name of apparent or 

superfluous or,   mor«  probably,   subsidies. 

Table IN-2  offers  still more information.   The NIP 

obtained from agriculture has remained at a constant proportion 

and the corresponding  part to industry has  decreased.   The   si- 

tuation in the whole of  Brasil as can ve appreciated has  been 

quite the reverse in the last thirty years,   although it cannot  be 

•aid that the rate of industrialisation has  been very fast.   It  can 

b« noted that in Brasil  the NIP obtained from agriculture has 

increased in the years   1.965/69 at an annual rate of 2,4%, 

lower than the population increase in the  decade  1.960/70.   Indus- 

trialisation is,   therefore,   the most appropriate  recommendation, 

but without neglecting  the primary sector. 

It is precisely the primary sector,   properly rationa- 

lised and mechanised,    that could offer good opportunities for 

Bahia.   Table IN-3 shows its growing relative participation in 

the national total. 
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B.1.4.   TRAWIP9RT 

B. 1.4. 1.   Rodi 

In 1.969 the national Brasilian network oí roads was 

tho following according to information from A.E.B. : 

22.014 

UnMvtd 

28. 087 

Total (km) 

Fsdsral roads 50.101 

Stat« roads 20.713 110.603 131.316 

Municipal roads 3.610 904.425 908.035 

Total 46.337 1.043.115 1.089.452 

In th« HIM y tar th« road network in Bahía was th« 

following: 

Enid Vftüvf4 To*!* fr«n) 

Federal roads 1.515 2.489 4.004 

Stat« roads 799 4.853 5.652 

Municipal roads          16. 53.884 53.900 

Total 2.330 61.226 63.556 

Thu«,   whil« in 1.969 Bahía r«prss«nt«d 6,59% of 

Brasil's total arsa and 8% of its population,  it only possessed 

5, 83% of th« road system,  a percentage that would be reduced 

to 5,02% if on« only took into account th« country's pav«d roads. 

This difference would be even mor« marked if we excluded that 

part of Brasil not properly explorad. 

Furthermore,  the upkeep and signalling of the road« 

are bad,   «xc«pt for the federal highways. 

Th« basic network is composed of: 

Road BR-116-Link to the South 

"    BR-242-To Seabrá and Ibotirama 
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Road BR-324 and  its branch road BA-130 which linka up with 

Juaseiro and the North 

"     BR-110-To  the North 

"    BR-101-to Sergipe 

In the  Re cóncavo area there il a auificient lecondary 

network oí roads. 

In  1.967  Bahía possessed 48.000 pattenger vehicles 

including motorcycles and cars and  18.000 goods vehicles. 

In the   same year there were  70 transport companies, 

of which 61 dealt  with passengers and only 9 with  goods  traffic. 

Of a total of 245  transport routes   (goods and passengers) only 

9 were interstate. 

B. 1.4. 2.  Railwavi 

In 1.969  Braail had 32.015 km of railway track of 

which Bahía possessed 1.946 km  (6,08% of the total).   All of 

Bahía'• railway  system has the  metric gauge,  which is most 

common in Brasil,   a country where   railway facilitixes are 

scarce. 

The quality of track in  Bahía is deficient;  less than 

1/2 of the lines   can be considered to be in good condition.   The 

trackt it single   laid almost everywhere and follows  the natural 

geography too  slavishly. 

Feira  de Santana,  the  most important communication 

junction in the State,  is at present without railway  service. 

The  general layout of the   state network is in the shape 

of a centrally situated ring,  with four branch lines  that fan out 

from the cities of Mapete to Salvador,   Sao Francisco to Ser- 

gipe,  Ssnhor do   Bonfin to Petrolina and the North and from 

lacu to South-Central region of Brasil. 
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There is alio in existence ft lin« that goes from Je- 

quie to Nasare,  without linking up with th« rest of the network. 

Leste Brasileiro is the federal division responsible 

for BahiV s railways.   The Ferrocarril de Leste possessed 83 

locomotives in 1.969 (6,24% of national total),   of which 29 were 

steam powered (8, 17% of national total),   155 passenger coaches 

(5,33% of national total) and  1.041 goods wagons (3,27% of na- 

tional total). 

The Ferrocarril de Leste moved 8. 560. 000 passen- 

gers (2,82% of national total) in  1.969 which represented  

218.969.000 passenger-km (2,31% of national total). 

In the same year goods traffic reached 460. 000 tons 

(1,45% Brasil'• traffic) representing 247.386.000 tons/km (2,18% 

Brasil's total). 

In  1.965 the Ferrocarril de Leste had carried --- 

8.989.000 passsngers and 419.000 tons,   which means passen- 

ger traffic foil by 3,80% (a result of a fall in internal traffic, 

as suburban traffic increased) and goods traffic  rose in the pe- 

riod  1.965/1.969 by 7,85%.   During the same time the average 

distane« travelled by ton rose by 27,12%,  from 424 km to -• 

539 km. 

In short,   ths Bahía network must be reckoned as - 

very unsatisfactory because of its low lsvsl of maintenance,  its 

poor productivity,   its lack of modern wide gauge track and be- 

cause it has not reached those areat with the best development 

prospocts.   What one finds most encouraging are the low prices 

which could stimulate traffic by  rail; namsly,   0,0127 NCr $ - 

passenger/km (0,3 US cents) and 0,0237 NCr  $ ton/km (0,8 US 
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cents) (priest in 1.969) which arc extremely low if compared 

internationally,   but higher,   on the other hand,  when compared 

with Braail's average prices:   0,0103 NCr $ and 0,0291 NCr  $, 

respectively.  In any case,   prices even low are only a relative 

encouragement,   given the had conditions of the railways in Ba- 

hía and all of Brasil. 
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B.1.5.    TELECOMMUNICATIONS 

In  1.968 only 62 citi«« in Bahía had telephone  eervi- 

c««.   Th« t«l«phone« in operation totalled nearly 30.000  and 

approximately 65% ware concentrated in Salvador.   The   regional 

distribution of telephone! installed in the «ame year was  the 

following : 

Area all» 
Salvador (193*6) 

Fair« d« Sentane 
(370) 

San Antonio d« 
Jesus (561) 

Valence (162) 

Ribeira de Pom 
bal (196) 

Senno r do Bon- 
fim (343) 

Brumado (214) 

Juaseiro (550) 

Afja, 

Xique-xiqu*  (40) 

Bar rei ras (30) 

Vitoria da Conquista 
(1782) 

Itabuna (2357) 

M«d«iros Neto   (370) 

Serrinha (570) 

Itaperaba (100) 

Jeque (S60) 

In 1.96S there were 1.160.000 telephone« in operation 

in all Brasil (1) which represent«  13 telephones per  1.000 inha- 

bitant« (Spain,   in the same year had 115 per 1.000 inhabitant!). 

This figure,   with reference to Bahía,   was only 4 telephones per 

1.000 inhabitants. 

The additional demand in 1.968 was for  52.000 tele- 

phones; bearing in mind that expansion plan« forecaet for  1.971 

a network of more than 70.000 unit«,   which mean« the  installation 

of more than 40.000 new téléphonée.   Hardly 80% of the  requests 

made three year« before will have been satisfied by mat tims. 

(1) All information as regards telephones in ssrvice refers to 
main connection« and exclude« extension«,  etc. 
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The inadequacy of the   service is   its  main  feature 

and it cannot be  said that its prospects are  altogether  encouraging. 

In the  long-term a total   number  of 440.000  telephones  is  forecast 

for   1.988.   If  Bahia1 s  population   continued to  increase  at an annual 

rate of 2%  (in the period   1.960/70  between  censi  it  rose  annually 

by  2,2%) it would have  42  for  every  1.000  inhabitants  in   1.988; 

in other words,   a third  of the Spanish figure   20 years  earlier. 

Thirty percent of the  telephones  installed up to   1.968 

were manually operated while in  the rest of  Brazil this  figure 

stood at only  10%. 

In addition to  the inadequate numbers and the  manual 

operation of the exchanges,   one  must bear in mind the  poor 

facilities for  calling other urban  centres.   In   1.968 for  example, 

Salvador was linked to only 27 of the remaining 61 urban networks 

within  the State,   which  explains  the very high   concentration of 

interurban traffic.   In March 1.968,   out of a   sample  of  14  cities 

and a total of 70. 163 minutes of conversation,   Salvador  managed 

to  monopolize   88% of the   traffic.   In the case  of calls  from Itabuna 

to Ilheus,   99% of the  traffic was  made with  Salvador. 

In   1.968,   the   expansion of Bahía's  interurban networks 

accounted for only 0, 35%  of the   Brazilian total,   although its num- 

ber of telephones  rose  to  2,56% of the country's total.   The num- 

ber of circuits  represented 1,90%,   which seems to point to a 

certain investments effort,   a point confirmed when we  consider 

that    its microwave circuitj accounted for  6,49% of the national 

total.   However,   it must  be  stated that in  1.968 investments in 

specific telephone equipment were only 0, 70% of Brazil's accumu- 

lated investments.   New  investments  for 1.968 already  represen- 

ted 2, 51%. 

In conclusion,   it can be  said that  Bahía's telephone 

system is inadequate,   overloaded and not remotely comparable 
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witli international atandardt aa íar at quality it concern«*.  In 

rac«nt y«an,  thara hat boon a certain ranawad vigour in invttt- 

manta,  which muat ba multiplied if Bahía really withtt to ovar- 

coma tii« problem* in -axittence and not juat «Uaviata th«m. 

One« again,  Salvador and tha R«concavo ara« sona 

hav« th« bait aquipmant, whil« th« rait of th« »tate dapandt 

almost 100% on th« tola graph. 

i 
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B.1.6.     PORTS 

B.1.6.1.   General  Points 

Administrative   red tape,   slowness in loading and 

unloading  operations,   lack of deep water and inadequate  links 

with their   respective hinterlands are   the main characteristics 

of the ports to be found  in  Bahía. 

The two most  important one*   are Salvador  and  Ilhéus. 

In the  Reconcavo zone  there  is the  privately-owned  terminal, 

Alves  Camora,   where  oil  is   shipped  out and Puerto  de   Sao Ro- 

que where   mainly mineral ore is loaded and unloaded.    The 

following  ports of lesser  importance,   exist in Bahía  too: 

Valença,    Taperoá,   Ituberá,   Canavieiras,   Porto Seguro,   Nilo 

Peç&nha,    Balmonte,   Camamú,   Caravelas,   Campinho,   etc. 

Serious problems  due to the  lack of inland  communica 

tions,   especially railways,  which serve  the Bahía's  ports have 

kept the   growth of traffic   movements   at a  standstill during the 

decade   1.960/70,   in benefit of land transport.  At present,   the 

State is   re-examining the   situation and one of its agencies, 

GEIPOT,    is  studying the   minimum network necessary for linking 

Bahía's  ports to their hinterlands. 

B.1.6.2.   Existing  ports 

a) Salvador 

It began operations in 1.913.   It has a quay-length of 

1.480   m and 7 km of internal rail  track.   The depth  varies 

between 4 an 10 metres.   In 1.969  there was a movement of 

906  ships and 659.000  tons of goods,   though it has  facilities 

to accomodate up to   1. 500.000 tons. 
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b) Uh cu« 

It began operations in  1.925.   It ha« 478 m of quay- 

•length,   703 m internal rail  track,   is without cranes and 

the depth of the port varie«  between 2 an  3 metres.   In  1.969 

there was a movement of 203  «hips  (139 anchored outside 

the harbour) and 240.000 tons of merchandise. 

c) Other porte 

In the remaining ports  mentioned there is very little 

traffic and their depths are  inadequate.   Only Madre de Deus 

and Camamú have depths of  10 m.   Caravelas,   which is deeper 

(15 metres),   has an access  bar limited to a depth of 1, 5 m. 

Bl 6.3.   prüf«:*« 

*) S*Wador 

Construction work is  in progress in Sao Joaqufn bay 

for the terminal of the Salvador-Itaparica-Nazaré Ferryboat. 

Many of the transport problems in the Re cóncavo area 

(and above all in the South of said area) will be  solved when 

this  Ferry becomes operational. 

However,   the development possibilities  for this port 

are quite limited due mainly to Salvador's urban distribution 

and the expansion of "Downtown". 

b) Aratu 

Under the joint ownership of companies  established in 

this industrial centre,   a big  terminal is being built for liquid 

bulk  shipments in Punta de  Maritino and solid ones in Ponta 

de Joao Pereira. 

It is forecast to become operational in  1.973 with a 

capacity of 1.000.000 tons/year,   rising in four  stages to 

12.000.000 tons. 
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It il the port with the beet conditions and hae an 

accesi bar 17 m deep.   In iti first  stage it will be   capable 

of taking ships up to  35.000 tons DWT  and 12 m draught, 

while by the fourth stage ships up to   100.000 tons DWT  and 

17  m draught will be  able to dock. 

Adequate  rail links and roads    will be built,   and in 

the   future it will be  Bahia'• first modern well-equipped port. 

e) Ilhéus 

Given the nature of the old  site,   it has been decided 

to  build a new port at Pontal do Malhado,   which will become 

operational in 1.971.   It will be able  to take ships with up 

to   10  m draught.   It will be used mainly for the  shipping  of 

cattle ang agriculture products. 

d) Campinho 

Likewise planned to become operational in  1.971.   The« 

re  is   still the problem of road and rail links to be  resolved. 

It will have a depth of  10 metres and will mainly be used 

to  ship out agricultural produce from Sao Francisco  Valley, 

cocoa from the North,   and ores in which its hinterland is 

especially rich. 

•) Other projects 

The terminal at Ponta de Sapoca,   property of USIBA, 

will take,   to begin with,   3S0.000 tons/year of iron ore  or 

pellets. 

Terminal at Ponta de Periquito,   property of MAGNE- 

SITA,   S.A.,  to ship out magnesite. 

Terminal at Hevea de Bahía for  shipment of wood. 

80 



B.1.6.4.   Rivar aorta 

At prasant tht Sao Francisco rivor it boing dradgad 

and tignpottad,   for a dittane« of 1.200 km.  batwaan tha towna 

of Juaaairo (Bahía) and Piraporá  (Minat Garait),   to anabla 

aaid rivar to ba uaod at a maana of trantport.   Two rivar porti 

ara baing built,   ona at Juaaairo and onatfaar at Patrolina.   Both 

will ba uaad mainly for thipmant of gipaita,  it ia calculated 

that tha traffic movamant par yaar will ba 200.000 tons. 

' 
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B.1.7.    WATER 

Thirty eight percent oí the  townships in Bahía   state 

are provided with mains water supply.   Another 20% have  projects 

planned for  the future and the remaining 42% have neither  water 

supply systems nor projects. 

Consequently,   Bahía's water   supply network is   charac- 

terized in the first place by its inadequacy.   Secondly,   by its 

inefficient utilization as  almost 3 million people could at present 

be connected to the mains but in reality less than a million  are. 

Undoubtedly,   this  situation is  caused by the low levels of  econo- 

mic development and the low incomes per  capita of the  popula- 

tion. 

Ninety percent of the water used comes from  capta- 

tions on the  surface  (rivers,   reservoirs,   etc.) and the  other 

10% from underground sources.   The present volume of water 

available is  calculated at about 8 million  cubic metre s /month, 

of which a  sixth is untreated. 

Only Salvador and the Reconcavo zone possess  water 

in relatively abundant quantities,   as is the case with other   ser- 

vices and  supplies.   The  situation of "Industrial Centre"  at Aratu 

is especially privileged;  abundant water,   big projects under 

way,   and the lowest prices in the State,   although they are   not 

excessively  so when one takes into account the present develop- 

ment levels:  0,24 NCr  $/m3,   and water to  cooling purposes 

almost free of charge.   In the rest of the State,   the rates   vary 

between 0,40 and 0,50 NCr  $. 

If the water  supply systems are quite unsatisfactory 

then the means for sewage disposal are even more so.   In   1.969 

there were only 8 of such systems for the whole State. 
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In spite of the  prêtent inadequate  situation one must 

remember  the positive efforts  made by SUDENE,   in recent years; 

it has  already planned and  put into operation a  good number  of 

supply projects.   In this  respect,   one can look forward to the   fu- 

ture with  a  certain amount  of optimism. 
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B.1.8.    ELECTRIC POWER 

B. 1.8.1.   General  points 

Bahía after  producing  in   1.960,   996  million   KWH 

(5,4% of  national total)  and   3.407  million KWH   (10% of national 

total)   in   1.969,   only  consumed  in  the  same  years   248   and 857 

million   KWH,    respectively   (1, 3%  and  2, 5% of national   total). 

For   the   sake  of comparison   it  is   worth  bearing   in  mind that 

Bahía  possesses  8% of Brazil's  population. 

Installed power  in   the   same period  rose   from a  capa- 

city  of   230  MW  to  720   MW   (5, 2%  and 7% of national  total);   the 

latter   corresponds almost  entirely   (665  MW)  to  the  hydropower 

plant  at  Paulo Afonso. 

Bahia more  than   tripled  its  consumption  of  electricity 

in  the   period   1.960/69   (tables   PW-1  and PW-2),    while   Brazil 

and its   most advanced  states  only  managed to  double  theirs. 

Therefore,   with these  absolute   consumptions,   in   1.969   Bahia 

had  reached a  figure  of   122   KWH   consumed  "per   capita",   three 

times   as   much as in  the   "take-off"  year   (in   1.960  42   KWH/ 

/inhab.),   as  against a  much  lower  growth  for  the  industrialized 

states   (Sao Paulo had a   50%  increase per   capita   in   the   same 

period  of time) and an even  less   marked  growth   for   Brazil as 

a  whole   (40% increase  per   capita)   (see  table PW-4). 

This accelerated  growth  in Bahía,   however,    must be 

qualified by  two  facts; 

- The   starting figure  for   1.960  was  so  small  that any increase 

would have appeared  spectacular.   Even though  the   growth  rate 

for   Bahia was much higher tian  Brazil's  (as  a  whole)  the abso- 

lute   increase per  capita  was  only 80 KWH for   Bahia,   as 

against  108 KWH for  Brazil  and  295 KWH for  Sao  Paulo. 

- Salvador,   with a population  representing less   than   15% of 
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Bahia'• accounted for 60% of the State's  total consumption 

of electricity. 

In the consumption of electric   power  for industrial 

uses there was a  percentage increase  even higher than in the 

total  consumption,   lifting its  relative  share  from  38, 7% in 

1. 962 to 49,2% in   1. 969;  even so these   figures  are  still  lower 

than those for  Brazil,   where the  increase was  in line with to- 

tal   consumption increases.    This  is   repeated in  the most  deve- 

loped states like Sao Paulo,   although there the  relative  share 

is   greater than the national average  (see  table PW-3) 

It must be  noted that for Salvador,   industrial  consump 

tion  represents  only   30% of the total,   while  for the  rest  of the 

State the corresponding figure is  70%,   very much above  the na 

tional average.   This  fact demonstrates the  low level of the use 

of  electricity for domestic purposes,   public  lighting,   etc. 

Bahia is  a  state with vast possibilities as far as   - 

electrical power  is  concerned,   owing to  the two basic  factors; 

the  Sao Francisco  river is  still not harnessed for its  power 

and there are oil wells. 

B. 1. «. 2.   Prices 

Although possibly lower than prices in other  states, 

Bahia's charges for  electricity are  quite  high. 

Table PW-5 provides information about prices  ac- 

cording to the different consumption percentages of power used 

and the different voltages of supplies.   The prices in said table 

refer only to the  consumption of electricity  for industrial purpo- 

ses. 

There are  two reasons  for the  high charges to the 

consumer:  fiscal policy and invoicing  system. 
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Taxes consist of three distinct charges: 

- Electrobús     0.0371 NCr   $/KWH 

- Impósto  Unico           0.00212 NCr   $/KWH 

- Quota de Previdtncia    3% of invoiced total,   taxes 
not included. 

Under certain  conditions it is possible to obtain from 

the Electricity Board up to a 98% discount on the first charge. 

On the surface this looks  very good,   but it must be qualified. 

Among other things,   in order to  claim for the  partial exemptions 

cited,   it is  compulsory to fullfill the following  conditions: 

- Mains with tension higher than  13.800 V 

• Utilisation factor higher than 30%. 

Supplies at the tension mentioned and,   above all,   said 

utilisation factors  can only be achieved by large  plants which, 

furthermore,   must have a  sufficiently regular  and  constant 

consumption level.   As will be explained below,   this high level 

of consumption is only achieved in some instances and is an 

instrument that discriminates against small and medium-sized 

companies. 

The tax charge on industrially consumed power is 

0,045 NCr   $/KWH and more,   when the utilization factor is not 

very high,   exceeding by itself the  total price  of KWH for very 

specific uses.   For  example,   a plant devoted to  ferroalloys 

manufacturing (a very special case) can even obtain an average 

price of 0,0375 NCr  l/KWH with 69.000 V supply line. 

However,   although the  fiscal policy  significantly influen- 

ces the high level of prices,   the tariff system employed is  much 

more to blame.   We are of the opinion that said  system is badly 
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conceived when examined on the basii of economic and technical 

rationality. 

Tariffa  fixed at present by COELBA (Companhia de 

Electricidade do Estado de Bahía) are the following: 

a) For tensions between 2.300  and 13.800 V 

Demand: 13,00 NCr  $/KW   contracted 

Coneumption:  29, 76 NCr  1/1.000 KWH for firtt 400 KWH 

consumed for  every KW contracted. 

19. 13 NCr 1/1.000 KWH for KW in exceat. 

b) Teneion higher than 13.800  V 

Demand: 11,60 NCr $/KW   contracted 

Consumption:  19,88 NCr l/KWH for first 400 KWH consumed 

for every KW contracted. 

9, 57 NCr 1/1.000 KWH for KW in excess. 

Aftsr a  cursory glance of table PW-5,   already men- 

tioned,   one might conclude that the prices are flexible,   in accor 

dance with the level of utilisation.   However,   this flexibility 

is only apparent,   as even a 40% level of utilisation is very 

difficult to reach. 

In fact,   a standard industry,   ons that works  25 days/ 

/month with a daily shift of 8 hours,  will contract enough power 

for its periods of peak demand.   To suppose that its average 

utilisation during the 8 hours  worked does not exceed  50% of 

the power contracted,   does not seem an overadventuroua hypothe- 

sis but even optimistic.  Then,   under these circumstances its 
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monthly utilization  factor would be   13,89% (1) and the  average 

KWH price would increase to 0,1597  NCr  $  (0,2037 NCr  $  taxes 

included) with a supply  voltage between 2.300 and  13.800 V,   or 

0,1359  NCr  $  (0,1791  NCr $  taxes   included) if the  supply volta- 

ge was  over 13.800 V. 

This same standard industry, working 3 shifts per day, 

would hardly lift its utilization factor above 40% (the correspon- 

ding prices can be   seen in table PW-5). 

As a real example   (which highly  significant) we are 

going  to indicate the  following chosen from various  electricity 

readings collected by our team during its  stay in Bahia. 

- Type  of industry:  mechanical workshop 

- Power line at  13.800 V 

- Consumption:  5.040 KWH 

- Invoice,   taxes included: 1.467,28 NCr  $ 

- Average price of energy consumed: 0,2911 NCr   $/KWH 

We must insist again on  the fact that the upper utili- 

sation  levels are  only achieved in  very isolated examples  (in 

the case,   already mentioned,   of a  ferroalloys plant,   a level 

of 90%  could be attained),  which because of their regular con- 

sumption are exceptions. 

The exaggerated cost of power must be attributed to 

the influence of the  fixed factor,   since the apparent flexibility 

in average prices  does not really exist,   as can be  seen in ta- 

ble PW-6.  As can be  ascertained,   the fixed factor,   called of 

<i) »'-"i;":;
5:»»'-"'" 

Uf * Utilisation factor 
W   • Contracted power. 
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demand,   represents up to  50% of the invoiced total for the 

maximum utilisation level (100%) and reaches 70/80% of the  nor- 

mal levels achieved by the standard industries; only certain  ty- 

pes of industries,   like  that one mentioned of ferroalloys,   can 

use enough power to make the fixed factor as low at  55% of 

the invoiced total,   without including taxes. 

B. 1.8.3.   Comparative prices and tariffs 

The tariff system and the  resulting prices for  Bahia 

have already been   analyzed in paragraph B.l.8.2.  To that 

paragraph and to the pertaining tables reference is made for 

the following comparisons. 

Although there are systems more perfect and prices 

more attainable than those in Spain,   it is precisely the Spanish 

ones which will satisfy the purposes herein proposed,   since  it 

is a  country that,   excepting the differences involved (which 

undoubtedly are an important consideration),  has many more 

analogies with Brazil than with the very industrialized countries 

of West Europe. 

With certain qualifications we have decided to take 

the new Spanish tariffs  as a base (so as not to make intermina- 

ble comparisons);  they do not as yet affect all supplies but will 

do so in a reasonably short length of time.  In accordance with 

the new Spanish tariff system the total price will consist of: 

Price « (Ap * Ae)  (1  • -j^) 

Ap « function of power  contracted 

Ae •        "        "        "      consumed 

r • variable factor,   according to type and use of supply 

There is a base tariff on which the different tariffs 

for electricity for industrial uses are calculated.  The base 
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tariff includes four variants,   according to power contracted,   and 

within each variant there are  two  blocke oí hourly utilisation 

per month,   with different Ae pricee.   Below we indicate thie baee 

tariff for  supply tensione between   1.000  V and 45.000  V. 

(The subsequent pricee  have been calculated from the 

exchange  rate offered when the  new Spanish tariffs were  made 

public;   that is,  NCr $  =  14, 10 pte). 

Power 
contracted 

in NCr $ /month 
Kw  contracted 

r———————— 

Hours  used each 
month 

A« 0 * Tie) 
in NCr f/1.000 Kwh 

Up to 50 Kw 

From 50 Kw 

From 250 Kw 

From 500 Kw 

0,7224 

0,8545 

0,7645 

0,6971 

From 0 to   133 
From  133 and above 

From 0 to  250 
From  250 and above 

From 0  to   250 
From 250 and above 

From  0 to 250 
From 250 and above 

84,48 
66,69 

55,77 
44,07 

50,36 
40,47 

44,52 
36,42 

The average prices,   in function of the utilization fac- 

tor,   are  shown in table PW-7,   to be  compared with table PW-5, 

which  shows average prices   for  Bahia.   Table PW-8 shows  the 

effect of the fixed power factor  on the price of electricity, 

according to the different levels  of utilisation.   This table  is si- 

milar  to table PW-6 for Bahia. 

The conclusions  are obvious.   In absolute terms,   in 

Bahía the fixed factor is  14  to   19 times what it is in Spain. 

Spain's  variable factor,   on  the  other hand is 1 to 9 times  Bahia1 s, 

because it is precisely the  variable factor that gives flexibility 

to the prices.  Furthermore,   in Spain the fixed factor never repre- 
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sents mor« than 18% for the utilisation levels set down,  whilt 

in Bahia it reaches 89%; and in Spain it can go a« low as 1,4% 

while in  Bahia the minimum figure it never lower than 42%; in 

other words,   the fixed factor is  much more expensive and besi- 

des influences prices a much greater degree.   The differences in 

the variable factor hardly have an effect on the price differen- 

ces,   which are remarkably higher in Bahia,  where normal utili- 

sation levels are involved.   Therefore,  for a standard industry, 

working  1  shift,  like that described in section B. 1.8.2.,   Bahia'• 

prices are  1.5 to 3.1 times higher than the corresponding 

Spanish ones.   By working three  shifts per day,   electricity char- 

ges for this  company would be between 0, 8 and  1. 5 higher in 

Bahia than in Spain,  but this would not usually be  the case; and 

besides  it is necessary to make  a qualification.   The Spanish pri- 

ces offered here will only really affect all supplies after  1.973. 

At present most contracts fix prices 10-20% lower than those 

applied by the    new tariff. 

Furthermore,   so as to benefit those companies that 

have only limited shift working,   there are special discriminating 

tariffs in force in Spain (which will be kept in the new system); 

these are based on hourly period when consumption takes place, 

by applying to the consumer  (at his choies) the following prie*» 

-correcting coefficients: 

Hourly period Çoof^ciont 

Peak (4 hours) 1, SO 

riat (12 hours) 1. 00 

Valley (8 hours) 0, 75 

which are corrections that do not at all affect industries working 

continuously, but help those which have one of two shifts, since, 

given the normal working hours,   thsse usually take place in the 
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"Valley" or "Flat"  periods. In this respect,   therefore,   the figu- 

res  in table PW-7  must  be changed for  lower utilization levels. 

Summarizing,    it can be laid  that  the Spanish  system 

is   much more favorable   for those companies with normal usages 

of their electricity   supply and that this   situation disappears when 

utilisation levels are high.  Therefore,    a  ferroalloys plant would 

find  electricity costs   similar in Bahia  and  in Spain.   Bear in 

mind that the new  Spanish tariffs have   generally made  supplies 

more expensive and for  this reason they have not still been com- 

pletely enforced.   Besides,  these types   of industries enjoy special 

contracts,  both in Spain and in Brazil. 

Sfter studying  the bills of two  ferroalloys producing 

companies in Bahia,   we  found,   taxes  included,   the average pri- 

ce  of one of them  to be   34,37 NCr 1/1.000 KwH or  somewhat 

lower,  and for the   second one 37,53 NCr   $/1.000 KwH.   The 

average price for  the   Spanish ferroalloys'   industry is placed 

from 36,17 NCr  $/l.OO0 KwH to 37,58 NCr  $/  1.000 KwH,   i.e., 

prices are similar  in  Bahia and in Spain,   and also similar to 

the   C.E.E.  countries,    that get prices  about 36 NCr $/1.000 

KwH or somewhat    lower. 

B.1.8.4.   Summary 

The tariff system in Bahia does not at all comply with 

the  minimum requirements of an economic  development policy; 

the  prices are excessive and of course,   not remotely similar to 

those in force in industrialised countries,   burdening Bahia1 s in- 

dustries with a basic  non competitive   cost,   especially the  small 

and medium-liied  companies,  which are  precisely those  that 

can be installed more   easily in the first  stage of economic deve- 

lopment in modern, flexible,  technical,   economic and financial 

conditions.   The present tariff system is  terribly regressive for 
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thit typ« of computiti and ita flexibility mará fiction,   a a they 

tell within 20% (maximum) utilisation lavali, lavait,  which, 

further mor a,   withhold tht fi acal bonafita raviawed in aaction 

B.l.S.2. 

It romains to bt aaid that although Bahia*a  situation it 

a mara reproduction oí tht largor national pictura,  this cannot 

ha a JuaUflcation for not rt-txa mining tht Stata't  tariff ayatam 

with criteria abeolutaly diffarant to thoaa utad at pre a ant.  If 

thit it not don«,   than Bahia't industrial growth will no achievad 

not with th« aid but in ipita of th« pricat for tltctricity. 
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B.2. 1.    GENERAL POINTS 

In the North East,   through a series of bodies (SUDE 

NE) and its Department of Industrialisation (DI),   tha Federal Co 

vernment oí Braail is intenaifying its policy of atimulating priva 

te initiativ« with a view to the development,   modernisation and 

expansion of already existing industries and in order to attract 

new ones. 

This policy is carried out by several fiscal and finan 

cial incentives offered to industrial companies in the North East, 

and furthermore by giving technical assistance with the participa 

tion of stats planning organisations and the Technical Department 

of Economic Studies (ETENE) of the Bank of North East of Bra 

ail (BNB) which complements industrial planning in the area. 

In this way,   the Government tries to  compensate  for 

certain disadvantages due to location and the non-existence of ex 

terital economies in the region equivalent to those found in the 

Centre and South of Braail. 

Apart from government incentives,   the States,  which 

form the North East region,   have established another seriea of 

incentives complementary to the above and which are within the 

•cope that constitutionally corresponds to them. 

In accordance with these norms,   the  state of Bahia 

has set up a whole new fiscal and financial system with which 

to promote industrial growth in Bahia on the aide of private ini- 

tiative. 

The incentives,   both federal and those pertaining to 

the sute can be divided up the following manner: 
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a) Fiscal iti muli 

b) Financial stimuli 

c) Location stimuli 

We are herebelow indicating the main characteristics 

oí these three typos oí incentives,  which can be iound in a much 

more detailed form in the literature already published on this 

matter. 
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B.2.2.    FISCAL STIMULI 

a) Federal 

1. - Automatic tax exemption on those tumi which Brasilian 

compani«s have to pay at profit tax«» and which are to b« 

used to financ« industrial project«. Up to 50% oí th« «urn« 

to b« paid a« profit tax«« cauld be directed to «uch purpo- 

se«. 

2. - Individual« can claim for tax free up to 50% of their groe« 

income for income tax purpoae« if that money i« invested 

in industrial companies. 

3.- Total exemption from taxes on profits for up to 10 years 

(with an extension up to 15 year«) for those firms which 

move to the North East and produce good« not before manu- 

factured in the Region; the companie« that make good« alrea- 

dy manufactured there will only be able to claim for  50% 

reduction. 

4. • Exemption from federal taxée and impost« on imported equip* 

ment not manufactured in Brasil. 

(The first two incentives mentioned have automatic 

effect: the others have to be claimed from SUDENE). 

b) aut« 

They are based on exemptions as regard« the «tat« Tax 

on Good« Circulation (ICM).   Thi« tax in indirect and the percen- 

tage« applied vary according to each region and within it,   depend 

ing on whine r the operation« take place insider or outside the 

state.   For Bahia,   such percentages are,   17, 5% and 14, 5%,   res- 

pectively. 

Exemption« granted are: 
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1.-  Total exemption from ICM on imported machinery and 

equipment not manufactured in Brasil. 

2. - Sixty percent exemption from ICM,   with deposit of aame 

amount made in DESENBANCO  (Development Bank of the 

State of Bahia).   After a year  said deposit can be transferred 

from the bank but to be invested in said company with spe- 

cial conditions. 

3. • Permission to deduct from ICM the tax paid for purchasing 

Brasilien machinery and equipment. 

B.2.1.2.   Financial Stimuli 

a) Federal 

Bated on the possibility of obtaining up to 75% of the 

total resources necessary for beginning a project,   according 

to the importance SÜDENS judges  it has in the North East 

economic development programme.   Said importance is measu- 

red by a  score which depends on  several factors   (number of 

joba it will create,   consumption of local raw materials,   etc.). 

The most usual financing sources are BNB and BNOE. 

b) SUU 

Long-term loans are offered at reduced interest rates 

by DESENBANCO,   apart from other financial arrangements; 

for example, with the previous authorisation of the State In- 

dustrial Development Board,   there is the possibility of Bahia 

industries being able to sell their  shares to industries that 

benefit from reductions in the ICM for up to 50% of the total 

resources necessary for a project. 

B.2.1.3.   Location Stimuli 

These refer to assistance given by the State of Bahia 

in the form of low priced land,   equipped with all the infrastruc- 

100 



turai tarvictt nacaaaary in th« inauitrial cantra at Arata and 

othar davalopmant cantraa. 
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Since May   1. 970 the minimum monthly wages hai been 

fixed by decree (30-4-7O) at  144 NCr  $  for the more  developed 

cities of Bahia (Salvador.  Alagoinhae,   Camaçari,   Feira de Santa 

na,  Ilheue,   Itabuna,   etc. ,  altogether a total of 21 townahipe). 

For the re et  of the etat« (almost 300 townships more),   the mini 

mum wage  fixed (from   same date) was   124,80 NCr  $. 

In Brasil'•  North East  region  the minimum wage of 

144 NCr $/month is only established for the towns of Pernambuco 

and Olinda,   besides thoee mentioned above,  but his figure does not 

compare with the minimum wage paid in Brazil's most industriali- 

sed areas, namely  187, 20 NCr $/month.   Furthermore,   the minimum 

of 124,80 NCr $, which affects most of Bahia, is the lowest in Braiil. 

The actual wages  received in  Bahia vary  quite a lot 

according  to  the industry and the  skill of the person  employed. It 

is hardly possible to  give general data,  but according to an enqui 

ry made by  the "Servi ço de E statistica da Previdencia e T rabal 

ho" (resuite   recorded in the Anuario Estatístico do Brasil) more 

than 40% of the workers in  1. 968  earned a wage lower than  120 

NCr $/month while for   Braail as a whole the corresponding figu 

re was   16%  of all wageearner».   On the other hand,    18% of Ba*- 

hia's workers earned more than 400 NCr $/month, while the co- 

rresponding  figure for all Braail was only   13%.  This fact, far from 

being paradoxical, is  due to the lack of skilled labour  in Bahia, 

which is  much better paid than in the rest of Braail. 

Non-skilled  personnel,   therefore make up the majority 

of the labour force in  Bahia.   Their  earnings in general do not 

exceed the  minimum wage fixed by  government bodies  and in ma 

ny cases are below it,   as the alternative, menacing for sure,  is 

to accept any wage whatsoever or  find oneself unemployed. 

We give below the following data collated during our 
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visits to  leverai factories in Bahia  (they refer  to the beginning 

of 1.971). 

Factories and workshop« that do not demand «kills  from 

their labour  force and in fact do not need specialists,   given the 

quality of their  machinery and production methods,   offer varying 

ranges of wages,   but in general,   they fall between the minimum 

salary and a  maximum of 200 NCr   $ /month. 

Highly capitalized mechanical industries which are, 

therefore,   very mechanized and,   whose production is  in mass 

quantities,   with very strict quality  control,   pay their workers mon- 

thly wages within the following scale: 

- Trained apprentices 150-160 NCr   $ 

- Trained operators 170-180 

- Assistants 220-240       " 

- Skilled labourer,   second class 300-320 

- Skilled labourer,   first class 380-400 

. Specialists 480-500 

- Highly specialised personnel 600 

Between these two extremes there are companies that 

work with a  reasonable level of capital and generally demand from 

their personnel an average  amount of skill.   In these  companies 

the specialists who operate machines  (welders,   turners,   fitters, 

etc.) earn between 400 NCr   $  to   550 NCr  $  per month.   Among 

the industries we visited this was  the  situation in companies with 

various  specialties  side by  side;   for example,   mechanical workshop 

and boiler making. 

For comparison's  sake,   we  set down below the example 

of a Sao Paulo company: 

- Type of industry: foundry 

- Work: not very specialised 
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- Batic «»mingi : 

- Fettling      personnel 180 NCr  $ 

- Furnace personnel 220 " 

- "Coremakers" 300 " 

- Machine moulders 300 " 

- Hand moulders 360 " 

- Incentives: up to 25% on top of basic earnings,   according to the 

circumstances. 

As  can be  seen,   and in line with what we  said above, 

the wages scale is not as wide as in Bahia; the wages in this case 

are not as low nor as high as they were in Bahia. 

Administrative personnel is paid much better than the 

workers.   The salaries vary widely from 150-200 NCr  $  (basic 

monthly wage for untrained administrative job) to 800-1.000 NCr 

$   (monthly wage of a very well trained accountant). 

Finally,   the earnings of managing personnel (but not 

including the highest posts)  rise to high levels.   In this respect, 

one can say that the thechnicians are relatively well paid - for 

example,   an engineer with four years training can earn between 

2.000 to  3.000 NCr  $  monthly. 
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B. 4. 1.    EDUCATION 

a) Primary Education 

The population of Bahia  represent» 8% of the whole 

country's total but comparing the different birth  -and death ra 

tee in Bahia and Brazil,   it doe* not  seem over-risky to put 

the  child population and therefore the  school population at -- 

10/12% of Brazil's total.   That is well enough,   but pupils en- 

rolled in Primary Education Centres  in  1. 968 only made up 

6, 1% of Brazil's total school population. 

The total of pupils in said year was 735. 000 while the 

population between the ages of 5 and   13 was   1.800.000 -- 

1. 900. 000 inhabitants.   In other words,   only 40% of the total 

population of school age went to school. 

Lastly,   the number of teachers in Bahia was only - 

22.900 (5,4% of Brazil's total) and the teacher/pupil ratio 

was  32. 

b) Secondary Education 

In  1. 968  Bahia had 145. 000  students in Secondary E du 

cation courses (4,7% of Brazil's total). 

The number of teachers  represented 5,7% of the coun 

try's total and the teacher/pupil  ratio was   12. 

c) Higher Education 

The Federal University of Bahia is the only centre 

of higher education in Bahia. 

Its 9. 700 students (degree courses) made up only 3, 5% 

of Brasil's total number of undergraduates in  1. 968 and the 

number of teachers represented a similar percentage. 
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The number oí students who finished their  studies in 

1.967 was 4,3% of Braxil's total. 

As far as post-graduate studies are concerned,   there 

are practically none in Bahia;  in 1.967 there were  35 students 

(0,8% oí national total) and only 8 finished their studies in the 

same year  (likewise 0, 8% of national total). 

It mus be pointed out that as iar as the distribution oí 

Higher Education students is  concerned,   according to the type 

oí studies undertaken,   the University oí Bahia had no specialist 

department in mining or metallurgy; in  1.967,   87 students took 

degrees in engineering,   only  17 in Geology and 127 in Adminis- 

tration and Economics. 

d) Professional Training 

The problem oí professional training is possibly the 

greatest as far as education in Bahia is concerned.   Until SUDE- 

NE was established,   there was practically no centre which gave 

this sort of training. 

At present,   the picture is not very different but the 

State is beginning to set up said centres.   However,   there are 

only two e stabil shements in operation which are modern in 

character.   The Centre for Professional Training of SENAI and 

Centre for Rapid Training of Mechanics of SENAI -  (the first 

was built by SUOENE and the  second only equipped by it). 

It can be observed that the predominant feature is one 

of inadequacy so that it is the companies themselves who conti- 

nue to train their own labour,   as has always been the tradition 

in Bahia. 

112 



B.4.2.    TECHNIQUE 

B.4.2.1.   Availability o* technician!,   engineer!,   etc. 

The prêtent iituation n very bad as  can be understood 

from the previous  section.   Although there are not very many 

engineer!,   the problem is more of quality and «kill than of quan- 

tity.   Speaking of quantity,   the present productive structure of 

Bahia'• economy would possibly not require great expansion if 

the body of engineers,   etc.,   worked among ve-y specific compa- 

nies and fields ol activity. 

However,   the majority of technicians have degrees,   di- 

plomas,   etc.,  in civil,   mechanical and electrical engineering; 

namely,  in the more general branches of this discipline when, 

on the other hand,   there is a shortage of specialists because the 

latter have not followed up any specialised training and in Bahia 

it is not possible to study specialties within the engineering field. 

It muet be pointed out again that mining engineering and meta- 

llurgy cannot be  studied in Bahia when they are the two most 

potentially important fields. 

Because of this extremely low number of specialists, 

they have to be found in the Southern states when necessary; this 

affects salary costs because the technical teams supplied from 

the South have to be paid at the higher rates normally found the- 

re. 

The problem is the same if we talk about the manpower 

situation.  As we have indicated above,   the companies themselves 

have to train their workers or import skilled men from the 

South.   Once again it is the costs which must rise in both situa- 

tions and it even happens that even when high wages are offered 

it is not possible to find the necessary trained personnel. 
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This "bottlenedk" in the Bahia economy will not be 

easily solved in the  short term.   There is a grave shortage oí 

professional training  centres but more  significantly still Bahia 

suffers from an enormous basic  problem.   As is well known,   the 

re must exist a minimum level of knowledge before one can begin 

to impart a modern professional  skill  -this minimum at least me- 

and all Primary Studies completed. In this respect, just think  - 

about the low number of children being schooled in Bahia; only less 

than 40% of the total number of children of school age are enrolled 

at the beginning of every school year.   But if the whole school po 

pulation were  enrolled the education system would grind to a halt. 

The teacher/pupil ratio would climb to more than 80 and it would 

be impossible  in these conditions to teach properly. 

B. 4. 2. 2.   Productive technology and Institutions 

a) General Points 

Equipment* and machinery in Bahia's industries do not 

attain,   in general,   the acceptable minimum levels for modern 

production methods.   As we have pointed out several times in 

this report,  many of the existing companies are no more 

than family concerns which belong to a pre-industrial e cono 

my and which will disappear with the arrival of industrial 

development in Bahía. 

However,   alongside these elements (as far as the past 

ia concerned and not the quantity which is very big) one  - 

•ees the growth of small,   medium and large companies that 

draw on modern efficient technological methods. 

Their installation and appearance on the scene has 

speeded up the establishment of institutions that wish to play 

an active  role in these fields,   institutions which in turn - 

speed up the productive use of modern technology. 
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The part played by SUDENE hai been discussed else- 

where in this   section,   but it must be  added that it has not limi- 

ted its  actions  to  creating   or   stimulating the  few  professional   - 

training centres  that exist  in Bahia.   It has  also lent technical 

and material  assistance  to  many agricultural  cooperatives  and 

has made studies  of mineral  resources,   market and socioecono- 

mic  reports,   has  given   scholarships,   etc. ,   etc. 

There  are other  bodies which to  a lesser  or  greater 

degree have collaborated  in this process  of spreading technical 

knowledge throughout the  State  of Bahia.   CEPED  stands out - 

among such bodies and the  following point will describe its acti- 

vities;  it could well  become  the  most  solid  scientific   support  at 

the  ready disposal of Bahia's   economic  development and indus- 

trial growth. 

b)   CEPED 

The need to introduce into the productive  structure  of 

Bahia a modern technology provoked the State Government into 

creating the Science and Technology Secretaria.    One of its  first 

fruitful results was the  CEPED (Centro de Pesquisas  e De sen - 

volvimento) project,   which  is   financed by  FINEP. 

To begin with,   CEPED proposes to act within the  re- 

gion,   trying to  combine   and unify  the States  incentive  schemes 

with the investigation and  research carried out in the universi- 

ties  and private  companies.   Its  final  objective  is  the develop- 

ment of a science and technology properly  speaking,   achieved 

by basic research in the  different productive  fields,   offers  of 

services to solve  specific  problems  caused by actual needs and 

the professional training  of men and teams. 

They plan to draw  financial resources both internally 
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and externally.   The latter will come from the Public Sector or the 

Companies Association,   which they plan to set up; the former will 

come from the  sale of services and projects. 

CEPED will consist of the following departments:  Adminis- 

tration,   Technical Services,   Laboratories,   Pilot Plants,   Support 

Units and a Record and Information Service. 

It can be  seen from all that we have noted above,   that CE- 

PED ha»  set itself very ambitious projects.   It is intended that its 

activities will affect all economic  sectors,   promote international 

scientific and technological  exchange,   etc.   One cannot but contrast 

these purposes with the limited nature of the budget forecast:   18 mi 

Ilion NCr  $  in the first year,    11,8 millions in the  second.   The 

budget  structure as well is  difficult to understand in institutions of 

CEPED's class; for example,   in the first year the cost of documen 

tation and records will represent  1,8% of total expenditure and in 

the second labour costs will rise to almost 50% of total expenditure 

Summarizing,   the activities of CEPED may well be very - 

efficient but we think it would be advisable to reassess the situa- 

tion so that it becomes basically,   more  specialised and less diver 

sified.   In this line of action and taking in account the need of spe- 

cialised training in foundry technology in Bahia we recommend the 

setting of a Foundry Educational Foundation at CEPED in order to 

aid the training of engineers  and to encourage them to consider the 

foundry as a career in industry. 

This Foundry Educational Foundation should be based in a 

well equipped foundry laboratory and in a pilot foundry.   In Annex 

E-6 the main sections of the  suggested foundry laboratory and pi- 

lot foundry are  specified. 
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C   -   THE   INDUSTRY    IN   BAHIA 





C. 1.   THE NORTHEAST AND BAHIA.   SUDENE 

The  Federai Government  is undertaking an ambitious 

economic development program in the  northeast region oí Brazil. 

The entity in  charge of its  execution is   the SUDENE.   The principal 

collaborators  are the BNB  (North-east  Bank of Brazil) and the ETE- 

NE,   which is  the Technical Department for Economic Studies of the 

BNB. 

The basic objectives  of  the SUDENE  in the  region  are 

the following: 

- Industrialization 

- Agrarian and Cattle Improvements 

- Initiation of the  colonizing on a large  scale of the  preamo/onian 

area. 

In this manner it is planned to  convert Recife,   Salva 

dor and Fortaleza  into strong industrial nuclei and  expanding cen- 

ters  that would lead to the achievement of those objectives.   Fiscal 

and financial  incentives and infrastructural works  are the principal 

instruments  of the  SUDENE. In addition,   the  different states nave 

established incentives complementary  to those of the  federal govern 

ment. 

Taking into account the  natural imperfections,   the   ap- 

praisal of the achievements and projects,   a traditionally marginal 

zone,   cannot be but positive.   The industrial center  of Aratu,   is   - 

proof of this. 

Although the influence of the SUDENE has been extend 

ed throughout the  region,   their  efforts  have been concentrated in 
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three states,  Pernambuco,   Bahr» and Ceara,  which are precisely 

the most populous states in the northeast.   Within each of theee, 

priority hai been given to the three capital«,   Recife (1.079.000 in 

habitant,  in  1970),  Salvador  (1.001.000) and Fortaleza (842. 000) all 

with »imilar populations. 

To date,   Pernambuco hat been the pole that ha«  been 

given the  greatest impulse having been the beneficiary of more - 

than 30% of the employment oportunities  created by the action of 

the SUDENE,   and of 35% of the actual investments.   Bahia received 

a little over 25% of the new employment and also of the actual in- 

vestment.   Ceará,   on her part,   received   15% of the employment and 

a little less in the investments. 

C.2.      EXISTING INDUSTRIES IN BAHIA 

C. 2. 1.       General 

Until 1968 Bahia was a state that had been barely in- 

dustrialised.   The majority of the enterprises in the  secondary 

sector were dedicated to the demands  of construction,   nutrition, 

electricity,   textiles,   and mining. 

The rest of the industries were small family corpora- 

tions,   with the important exception of the Petrobras petroleum 

refinery. 

With the establishment of the Industrial Center of Are, 

tu,   there are being installed a series  of industries which are 

changing the industrial panorama of Bahia. 

This development is still slow and unbalanced sine« 

it does not constitute in any way an autonomous center.   In other 

word.,   it depends upon the south for many of its basic  supplies 
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and technology. 

At thii moment a second industrial center  is being ins 

tailed in Feira de Santana.   In this manner the axis,   Salvador- 

Feira  de Santana,   is the  route towards  effective industrialization 

of the   state of Bahia. 

Naturally,   the  entire  Reconcavo zone,   owing to its  ade 

quate  communications and infrastructure,   could complement this 

industrial development. 

However,   it is  very difficult to industrialize the  rest 

of the  state  at present,   with the  exception of specific areas with 

mineral resources. 

C.2.2.        Geographical Distribution of Modern Industry 

Before the Aratu center was  in operation,   industry was 

located in the vicinity of Salvador which,   in  I960,   supplied over 

40% of the industrial employment of the state. 

At present,   however,   the move is  towards  decentrali- 

sation brought about by the installation at Aratu and also at  Fei- 

ra de Santana. 

Not having sufficient data to present a picture of the 

geographic  distribution of all modern industries (excluding those 

of a family or artesan character) in Bahia,   tables IB-1  to IB-5 

present the more important organizations whose activities are in 

some way  related to the metallurgie  industry,   bearing in mind 

that all industries with modern characteristics follow the  same 

geographical pattern of distribution.   In other words,   the organi- 

sations found in the above mentioned tables  could be taken as  a 

cross-section of the non-artesan industries in Bahia. 
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The  geographical distribution bated on the job-availabi- 

lity in th.ee types of industries would be the following  a. to  -- 

plants now in production: 

„ .     .   38,2% - Salvador  
36, 6% 

- Aratú  

- Feira de S an tan a  l» 9* 

- Reconcavo (1)     ' 

- Rett of the State  15, 5* 

The job-availability,   taking into account the plants be- 

ing built,   would be: 

A      -   51,5% - Aratu  

- Feira de Santana  42, 1% 
. ,     .   6,4% - Salvador  

Finally, contidering all enterpritei no matter in what 

stage they may find themtelve. from mere planning to full pro- 

auction the distribution would be: 

A    -         46,8% - Aratu  
m t     .          20,9% - Salvador  

q 2% 
- Feira de Santana  y' 

  4,0% - Reconcavo   

- Rest of the State         *'» ll* 

As  regards the two ia.t dittributiont,   it should be no- 

ted that they do not account for  all enterprise in con.truction, 

approved,  being ttudied,  or being planned,  .ince there  are not 

sufficiently complete data of tho.e who do not choose  to avail 

themselvee of the benefitt from the SUDENE. 

(1) Without including Salvador and Aratu. 
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C. 2. 3.       Sectorial distribution 

There are not   sufficient data  available for the construe 

tion industry and electric   energy industry  which undoubtedly  would 

represent a  relatively  strong participation  in the total industrial 

picture. 

In   1962,   the  extractive industries  accounted for   5, 4% 

of industrial jobs,   not including those of construction and  electri- 

city,   and 6,8% in 1968. 

Table IB-6 presents the job-distribution of the different 

sectors  comprising the  transformation industry in it« proper   sen 

ss.   As  may be observed  there co-exist two types of sections. 

Dynamic and Static (1). 

The first group  is  comprised of the following sections: 

Non-metallic minerals,   construction materials,   metallurgy,   me- 

chanical,   electrical  supplies,   transportation  equipment,   chemicals, 

pharmaceuticals,   and plastics. 

The second is   comprised of:   wood.   Real Estate,   paper 

and cardboard,   rubber,   leather and skins,   perfume,   textile,   clo- 

thes and shoes,  food,   drinks,   tobacco,   printing and others. 

The division may appear to be  quite simple but  it is 

sufficient for the superficial analysis being made here.   From  an 

observation of the aforementioned table,   it  can be gathered that 

in  1962  the  dynamic  sections accounted for  24,9% of industrial 

jobs.   It  grew to 36,6%  in   1968 and in   1970  represented 83,9% of 

the new jobs in Aratú. 

(1)    This division  of the different   sections does not  imply an appraisal  of 
the individual  enterprises found within them.   For  example,  a  section 
whose  relative importance is   on the wane may  posses modern  facilities 
with high productivity,   dynamic management,   commercial aggresive- 
ness,   etc. 1?. 



The  static  section! on the contrary accounted for  -- 

75, 1% of industrial job» in  1962,   dropped to 63,4% in   1968 and re 

presented only  16, 1% of the new jobs in Aratú in  1970. 

C. 2. 4.     The Industrial Center  of Aratu 

The  industrial center  of Aratú (CIA) was  created in 

1966.   Conceived as  one of the development poles of the state  of 

Bahia,   it was promoted by the Department of Finance  and Commer 

ce of that state upon which it shall depend even when its functions 

become autonomous  and it possesses its  own governing organs:  a 

Board of Directors  and a Direction.   Among others,   the following 

collaborate with the  Direction:  SUDENE.   BNDE,   BNB  b BJD,   - 

URBJS k SAER. 

The CIA is quite near Salvador, being in her own bay. 

That is to say that it is located within the area of influence of the 

larger market of Bahia. Its area is planned to cover 436 sq. kms. 

The CIA has already acquired more than 53 sq. kms. , 6 sq. kms. 

have been sold to the different entities, and the construction of the 

infrastructure comprises nearly 10 sq. kms. At present the third 

industrial district is under construction, the first two being airea- 

dy occuppied. 

The annual budgets of the CIA have evolved in the fo- 

llowing manner: 

fl. 000 NCr  $) f 1,000 NCr  J  of  1967) 

18.645 (1) 18.645 (2) 1967 

1968 

1969 

1970 56.000 (1) 

31.078  (1) 25.023 (2) 

40.500 (1) 27.000 (2) 

(1) Industrial Center of Aratú:  "Aratu,   a Developing Pole" 

(2) Our own elaboration 
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The expanses incurred over the budget were the follo- 

wing: 

1967  31,5% 

1968  67,6% 

1969  66, 3% 

1970  53, 0% 

In close  connection with the carrying out of the budget, 

it may be worth mentioning that in the period of 1967  to  1970 ex 

penditurei in the  construction of the infrastructure amounted to 

72.340 (NCr $   1000). 

The enterprise! of Aratú 

The last column of table IB-6 already mentioned provi- 

des  information regarding the percentage and sectional  distribu- 

tion of employment in Aratú.   Tables IB-7 to IB-14 contain the 

rest of the information available regarding the enterprises in pro 

duction,   in planning,   or having a mere option in Aratú. 

Although table IB-7 only indicates a total of  108 enti- 

ties,   this total may possibly be more  since there may  exist pro 

jects that have not yet been made public.   For this  reason the 

total entities may  reach  120 or  125. 

Until September  1970,   the number of actual jobs creat- 

ed was more than 5. 000.   Another 5. 000 corresponded to entities 

in the planning phase,   and another 6. 500 belonged to entities with 

options,   but without having begun the planning phase.   (See Table 

IB-8).   The rate of growth may be evaluated at 50% over the pre 

ceeding year. 

Well and good,  if this relative magnitude seems consi- 
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derable,   one should take into account the low starting figures over 

which and increment would represent a very high percentage. 

The total capital investment comprising all the    enter- 

prises no matter in what phase of development they found them- 

selves was nearly   1.600.000 NCr  $   (x  1000) (see  Table IB-9). 

The enterprises in production merely represented  15% of the to 

tal investment.   The enterprises whose construction had already 

begun represented 35% of the  said total investment.   Considering 

the  continuous devaluation of the cruceiro,   it is  not possible to 

make any  comment regarding the evolution of the investments  - 

without having at hand unbiased information regarding  the  revalua 

tion of fixed assets. 

The  size of the enterprises already in existence or in 

the planning stage is  measured by the job openings  (see  Table 

IB-10)  of  158 position«  per  company and in cruceiros  of  14.687 

(NCr  $   1.000) per company (see Table IB-12). 

None of the enterprises in the production stage surpas- 

sed the 1.000 job-po«itions (see Table IB-11) and 65% do not - 

reach 200 job-positions. The tendency towards enterprises of lo- 

wer job-positions is affirmed when we consider those in the cons 

truction stage: 80% of these do not reach 200 position« and up to 

50 positions are included in more than 25% of the enterprises. 

As regard«  the enterprise« with a simple  option, 75% 

have a projection of less than 200. and 50 positions  are included 

in 35% of them. 

As can be   seen from Table IB-13,   only  5  enterprises 

exceed   100. 000 (NCr   $   1. 000) in investment and 83 do not reach 

10. 000  (NCr $   1000).   Those 5 enterprises which represent less 
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than 5% of the total number of enterprises,   account for more 

than 50% oí the total investment! in Aratu.   The latter represent 

77% of the enterprises and they do not reach 16% of the total 

invested or to be invested. 

Finally, Table IB-14 presents the average investment 

per job position depending upon the different sections applicable 

to Aratu. 

12? 
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Noti: 

The projected demand studies for magnesite, chrome 

and manganese have been originally based on the data a vaila - 

ble about the aia« of the itoal offer according to the National 

Steel Plan of  1967. 

Later and complementary information received on  - 

June  1971,   haa  changed th« assumption« of the above steel 

plan increasing aubstantially th« projected d«mand of steel 

far 1910. 

As th« sis« of the offer for  1975 is not yet known, 

correction« on th« projected production of magnesite,   chrome 

and manganese cannot be made for the moment.  In any caee, 

this correction« will not modify th« g«n«ral problems and re- 

commendation«  included in section "A"  of thi« report. 
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D. 1. 1.   MARKET STUDY 

D. 1. 1. 1.   Historical background 

D. 1. 1. 1. 1.    Iron Ore 

In Brazil iron ore constitutes  the major source of 

foreign currency in the mineral ore  sector,   and  104 and   147 

million dollars worth were  exported in   1. 968 and  1. 969 res- 

pectively.   In no year have  exports fallen below 55% of the to 

tal production of iron ore  in Brazil. 

In table Fe-1,   the  most important statistics  for the 

period  1.960-1.969 are  set down,   in accordance with availa- 

ble data. 

It must be pointed that the apparent consumption ap- 

pears excessive if one takes into account the production figu- 

res for pig iron and the average grade of Brazilian ores used 

in domestic consumption. Even bearing in mind possible stock 

variations, the figures seem to us rather unreliable when we 

do not have at our disposal the statistical data with which to 

compare  them. 

As  shown in  section D. 1. 2. ,   the  state of Bahía does 

not produce iron ore though there are  contradictory figures 

for the  reserves,   still to be properly prospected. 

0.1.1.1.2.    Steel 

Braiil 

The table Fe-2  shows the growth of Brazilian steel 

consumption and consumption "per capita" in the period 1. 949- 

1. 968. 
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In that period consumption apparently multiplied 4. 5 

times,   while the increase "per capita" was only 2. 5 times   - 

higher.   This latter figure is  very small in comparison with 

other South American countries,  where first place is  occupied 

by Venezuela (135 kg per inhabitant) followed by Argentine  - 

(92 kg/inhab. ) and Chile  (79 kg/inhab. ); data from  1.966,   a 

year in which Brazil only managed 49 kg/inhab. 

The growth in consumption of rolled steel in the pe- 

riod  1.961-1.969 is shown in table  Fe-3. 

The apparent consumption of flat  rolled steel from 

1.961 to  1.969 grew by 952.000 tons and that of non flat by 

852. 000 tons. 

From this table it can be deduced that: 

a) The imports of rolled steel have undergone small oscilla- 

tions around 350. 000 tons/year. 

b) Exports have increased significantly in   1.967-1.969;  expor- 

ted rolled steel exceeding  300. 000 tons  in each of the  3  - 

years. 

c) During the period 1.961-1.967 apparent consumption increa 

sed by only 29% while in the period 1.967-1.969 the increa 

se was 41%. 

d) There  seems to have been a certain balance between import» 

and exports in the  last years considered. 

There exists a strong correlation between the beha- 

viour of the GIP and steel consumption, as is explained in - 

section D. 1. 1.2. 1.   With the model log Y   = a log X 4  b (1), 

(1) Y * Steel consumption in 000's tons. 
X « GIP in millions of NCr  $   (1949) 
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a coefficient of correlation (r= 0.981) is obtained for the pe- 

riod studied; almost  1,   that it to »ay a strong correlation 

exists. 

The table Fe-4  shows the percentage  increases  in 

the GIP and the apparent  steel consumption over the previous 

year.   Graph Fe-1 is plotted from this  table. 

Looking at the graph,   the influences  affecting growth 

of GIP and its  amount against the growth and amount of steel 

consumption can be clearly  deduced,   although table  Fe-4 and 

graph Fe-1  are not very informative on the  relationship that 

connects  the growth rates  (temporarily outphaeed) of the GIP 

and the apparent steel consumption.   It is only necessary  to 

point out that the trend changes in the percentage increases 

of the GIP are  shown amazingly multiplied in the percentage 

increase line of steel consumption; in other words,   the  elas- 

ticity between growth rates  is very high. 

Likewise,   the elasticity GIP/steel consumption in  - 

Brazil is  very high.   Table  Fe-5 and graph Fe-2  show said 

for different countries and different periods  of time.   Brazil's 

as is fitting for a low development country,   is higher than 

the average and similar to the corresponding figure  for  coun 

tries attempting vigourously to develop themselves.   In the pe 

riod  1.949-1.968 the GIP in Brazil has  grown at an accumu- 

lated annual  rate of 6,06% and steel consumption at a rate of 

8,28%.   Of course,   the  rates  "per capita" have been more 

modest,   given the high level of population increase. 

Looking at table  Fe-6,   the existence of two perfec- 

tly differentiated subperiods  can be seen,   even when the  di- 
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viding line between them it not precisely delimited.   These  - 

•ubperiodi are the following: 

1.949-1.959  -  in this period the GIP end «teel con- 

•umption grew respectively at 6,49% end  10,06% per  annum. 

1.959-1.968  -  in thie period the GIP and steel con- 

sumption grew respectively at  5,60% and 6,35% per annum. 

Of  course,   the causes for the  relative  slump in the 

economy are to be  sought outside in and for this  reason we 

will make no further comments on this  slower  growth,   except 

insist on the obvious need to  regain the vigorous rate of this 

first period,   which already  seems to be taking place 

The above-mentioned table Fe-6 enables us  to study 

the  slowing down in the demand for steel in the period  1. 959- 

1. 968,   which is  relatively more marked than that of the GIP 

Bahia 

Present data concerning steel consumption in Bahia is 

very scarce.   The only data obtained which are apparently re- 

liable are those published by USIBA in   1. 967 (1) which include 

the North/N. East region and are not broken down into states. 

The period covered is likewise very short:   1.961/66. 

By studying the USIBA figures in light of the ratio - 

industrial product of Bahia/industrial product of region, the 

following consumptions for Bahia are obtained. 

Flat products       Non-flat pro-        Equivalent ingots 
(tons) ducts (tons)  [tons]  

L961 5.900 7.800 17-600 

1.966 13.200 16.500 38.100 

(1) USIBA.   Project carried out by Swindell-Dressier Co.   1.967 
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which in  1.966 meant a direct consumption oí steel per inha- 

bitant of  5,7  kg,a figure  very remote from that of Brazil. 

D.I. 1.2.   Demand projection 

D. 1. 1. 2. 1.     Brazil 

Background details 

a) In 1. 966 after an agreement wat  signed between the Bra- 

zilian Govt,   and the World Bank,   a general  study of Bra 

zil's iron and steel industry was undertaken by Booz-Allen 

and Hamilton International  (BAH1NT); this included a mar 

ket study which laid down possible growth rates  for the de 

mand of rolled products.    The three annual rates were.   8% 

(conservative),   8,5% (probable) and  10% (optimistic). 

The Consulting Group for the Iron and Steel Industry 

(GG1S)   set up by the Govt,   in April   1. 967 to update and 

make  a more detailed analysis of the  financial/economic 

aspect of this report,   decided to adopt the optimistic  -- 

growth  rate,   as far  as  projected demand was  concerned 

and with this figure  as  a basis  forecast the  demand for 

the different c?t¿gories  of rolled products for the period 

1.968-1. 977. 

b) In 1.970 the Brazilian Iron and Steel Institute (IBS)  con- 

tracted the Brazilian company TECNOMETAL to make a 

complete  study of the  market financed by FINEP with the 

aim of giving the  right direction to the expansion policies 

of the  iron and steel  sector.   This study,   which was finis- 

hed in April  1.971   (still  unpublished),   has  considered va- 

rious  possible growth rates for demand,   choosing as the 
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moit probable taht which appears in table  Fe-7; also in 

the  tame table and so as to enable a comparison,   we 

give the forecast demand arrived at by the above  mentio- 

ned GGIS and taken from the Nacional Iron and Steel 

Plan  (PSN),   published in December   1.967. 

c) Our own estimations 

To the behaviour of steel demand in Brazil we  have 

applied the historical models normally used by the Euro- 

pean Coal and Steel Community  (CECA).   Table Fe-8  shows 

the adjustments obtained,   measured by the  corresoonding 

coefficients of correlation.   As  can be  seen,   they are  simi- 

lar to those obtained by the  countries belonging to  Ceca. 

However,   interest in these models  is  relative  given 

the present circumstances of the  Brazilian economy.   Even 

though they help explain the past    almost perfectly,   their 

use in forecasting future demand may be  decidedly risky. 

Although it is  still too early to confirm actual growth ra- 

tee,   it is necessary to take into account  substantial  chan- 

ges that are affecting Brazil's economy and which we think 

will continue to do so. 

The GIP  (provisional figures)  grew in  1.969 at a  real 

rate of 8,4ft and it seems that in 1.970 this figure had 

reached 9, 5%;   undoubtedly this increased growth has  to 

affect consequent steel consumption in a  greater proportion. 

For this  reason we think that the demand will proba- 

bly behave according to the formula set out below: 

1) Actual rate of GIP growth = 7% (lower than  1.970,   but 

higher than growth rate in the periodo when Brazil's eco 
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nomy expanded the fastest; in other words in the period 

1.949-1.959). 

2) Steel consumption/GIP elasticity -1,55 (similar to period 

1.949-1.959). 

3) Growth rate of steel consumption =   10,85% (1,55 x 7% = 

10,85). 

Graph Fe-3 and table Fe-9 show this projection (pro 

jection B). 

Alongside its results,   we set down those obtained - 

using the historical model which has a greater correlation 

coefficient (1).   We consider this projection (A) more pessj 

mistic,  being the former,   the probable one. 

d) Conclusions 

Two years is quite frankly an extremely short period 

in which to draw conclusions on the continuity of an econo- 

mic process,  but at least it is possible to put a reasonable 

degree of credit in the attempt to build new foundations for 

the Brasilian economy,  whose premises are not only of a 

strictly economic character,   but social and ideological as 

well. 

According to the histocial model kept as indicative, if 

the changes forecast in the economy do not take place,   an 

annual rate of growth of 8, 7% in the GIP would be necessi 

ry in order to achieve  15,2 million tons  consumption (esti- 

(1) Log Y =  1.2521 log X -  0.0763 r = 0.981 
Y * Steel consumption in 000's of tons 
X = GIP in millions of NCr $ (1949) 
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mate for  1980); in the last 25 years this growth rate was  on- 

ly achieved on  5 occasions and it is almost  1   1/2 times high- 

er than the average rate for the period of highest growth i. e. 

1949/59.   On the other hand,   it is  not considered at all possi- 

ble that this  rate can be obtained without first  restructuring 

the  economy. 

Finally,   if the  same population increase in this deca- 

de as in the last is maintained,   a  steel consumption  "per  ca- 

pita" of  125 kg would be  reached in   1980; the  total consump- 

tion "per capita" in Spain rose to  260 kg in   1970.   From this 

point of view,   the   125 kg "per capita"  for Brazil in   1980  se- 

ems  a not disproportionate target and must be  obtainable.   In 

1980,   Brazil will have  reached an income per head approxima 

tely of half the corresponding Spanish figure in   1970. 

D. 1. 1.2.2.    Bahia 

It has not been possible to find any demand projec- 

tions for steel in Bahía.   However,   IBS has a joint projection 

for the  sutes  of Bahía and Sergipe  (Leste Setentrional),   but 

the data at out disposal only includes non flat products.   Ba- 

sing our calculations  on that projection and using certain hypo 

thesis  (1),   we have obtained the  following probable demands 

for Bahía: 

(1) « 
1).'  Consumption of rails will suppose  5% of total consumption of non flat 

products  (IBS does not include consumption of rail). 

2).    The  ratio between flat and non flat products will change from 47,5%  - 
52,5% in   1970 to 52,5% -  47,5% in  1980. 

3) Conversion factors for ingot equivalents:   -  Non flat products  -   1,24 
-   Flat products -   1, 34 

4) Consumption of Bahía will suppose 90, 11% of total consumption of Les- 
te Setentrional,   a proportion identical to that which in  1967  (last year 
for which data is available) represented its industrial product as per- 
centage of the one of the region considered. 
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Non flat pro-          Flat pro-               Ingot e qui va- 
«hicts (tont) chief (toni) lent (tont)  

1972 53.000 49.900 132.600 

1975 77.800 77. «00 200.700 

1980 136.200 150.300 370.600 

In other words,  In  1980 there will be a direct con- 

sumption per head of 40 kg. ,   a figure lower than that for the 

whole of Brasil in rocent years but which likewise represents 

for Bahía a much more favourable proportion than that of re- 

cent years. 

The demand data collated in our visits to the various 

industrial consumers of sheet steel in the Aratú area total up 

to five figures of the order of 40 to 45.000 tons/year in  1973, 

which would mean for the whole of Bahía figures close to - 

60. 000 tons for that year.   It would even be necessary to mo- 

dify the previous projection in line with this increase. 

If the industrial centres,  like the one at Aratú take 

root and succeed as can logically be expected,   then probably 

in the period 1975/80 not only will the same growth rate be 

achieved as in the preceding period,  but it might even be bea 

ton.   If this is the case,   steel consumption in 1980 might re- 

ach 500. 000 tons and consumption per head could be higher 

than 55 kg. 

D. 1. 1. 3.   fftT1*" Steel u»»k.t   1970-1975 

D. 1.1. 3.1.    Generalities 

As a basis we have used the information available - 

from some studies mads on Brasi li an demand for high grade 

142 



•teals and the projection refers to the period 1970-1975,   - 

using  1966 as a base year. 

Although the figures obtained may vary somewhat - 

from the results to be published from the  study of the Brazi 

lian steel market which IBS  (Brazilian iron and steel Institu- 

te) has contracted with Tecnometal,   with the aim of giving 

the right direction to expansion policies in the Brazilian iron 

and steel sector,   the variation will not invalidate in general 

terms the conclusions  reached in this  section which only in- 

tend to determine approximately the initial production capaci 

ty of a stainless  steel flat products mill to be installed in  - 

Bahía; this capacity on the other hand will be greatly influen 

ced by the prospects  of exporting stainless  steel sheet to Ar- 

gentina and other ALALC countries. 

D.I. 1.3.2.    Outline of sectorial demand 

Product lines 

The demand for  stainless steels in Brazil can be di- 

vided in two important lines or categories:  the  category of 

non flat products   which covers billet,   bloom and bars and the 

line of flat products,   i. e. ,   in coiled sheet or plate. 

The line of non flat products can be broken down into 

the following types of products: 

a) Light rolled steel 

Includes products of any kind in bars or coils,  of 

sises up to  1",   inclusive. 
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b) Mfflf^m  "»I*««* •*• •* 

Include• rounds, squares and hexagone of sises bet- 

ween 1" and 2 1/2", inclusiv«, and strip with widths 1" - 

6" inclusive. 

c) Ifeaw  rolled  lt»l 

Includes rounds,   squares and billets between 2  1/2" 

and 6". 

d) Foreinas 

Includes bars, billot and bloom ovar 6" and also pro 

ducts called blocks for tools and diss. 

Wfff fl>t ranmA »t"1 

The typical consumer sector are ornamental and 

cutlery which uses mainly chromium stainloeo  steel strip for 

manufacturing knives and other forged or drawn articles.  One 

must also name the sector for domsstic and commercial uses 

with a varied consumption over 800 tons per  annum. 

Flat rolled steel 

The major consumers are the ornaments and cutlery 

industries,   followsd by activities that include ail stainless - 

steel boiler shop,   food-stuff and transport products of which 

the latter uses much stainless steel sheet. 

D. 1. 1. 3. 3.    Projection of future demand 

M.tWoloav used 

The methodology ueod in the studia« that we have 

employed as background have taken into account,  within parg 
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cularities oí each product or sector,   the following hypotheses 

Historical projections,   the industry's own projections and sim 

pie or multiple correlations. 

From the  abovementioned hypotheses the  results  -- 

shown in table Fe- 10 were obtained for the two lines or cate 

gories of rolled steel products under  consideration. 

Taking this  table as  a basis,   the most probable  -- 

growth in the demand for non flat products  in the years being 

studied would be the following (always in accordance with the 

studies mentioned). 

Year Tons 

1968 3.200 

1970 3.600 

1972 4.200 

1975 5.200 

And for flat products- 

Year To*! 

1968 8. 500 

1970 9. 500 

1972 12. 000 

1975 15. 000 

Corrections to the proiection with base year  1966 

Restricting ourselves  specifically to demand for flat 

products,   which interests us most,   in order to determine the 

initial capacity of a future  stainless  steel plant,   the figures 

projected in accordance with the previous  paragraph seem ve- 

-v conservative given the  rise in sheet steel imports  in  1967- 
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1969.   According to the   1970 Yearly Report of the Brazilian 

iron and steel Institute (I. B. S. ),   the imports of stainless flat 

products have been; 

_Year_ Tons 

1967 7.983 

196« 9. 551 

1969 15.869 

Therefore,   the  figures taken for estimated demand in 

1975 had already been surpassed in  1969.   while the   1968 a chi e 

vement were above the   1970 estimates. 

Even supposing that   1969 was abnormal as  regards 

imports,   it is   obvious  that the projection adopted as most 

probable  for demand is in fact excessively conservative,   for 

which  reason it is logical to  suppose that the most appropria 

te figures are nearer to  the   1954-1966 exponential estimate of 

table  Fe-10.   Therefore,   we  calculate that in   1975,   internal de 

mand for flat rolled stainless   steel products will be  somewhe 

re between 20.000 and 25. 000 tons/year. 

Our own exponential projection,   based on the import 

data taken from the IBS Yearly Reports,   for the period 1960- 

1969,   confirm! this supposition with the following figures: 

JLSÈ3L -I2S£. 
1970 12.370 

1971 13.950 

1972 15.740 

1973 17.750 

1974 20.020 

1975 22. 570 
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Even this corrected estimate might be  rather  comer 

va ti ve,   given that at present no stainless steel flat products 

are manufactured in Brasil,   a fact that implies a depressed 

demand due to the logical problems of importing material.   It 

is  historically true that the mere installation of a productive 

industry stimulates the consumption of its very products;   for 

this  reason,   the construction of a mill producing stainless  - 

steel flats (which is what we are  proposing in the  recommen 

dations on the iron and steel industry) would greatly  raise in 

te mal demand in a few years time. 

In any case,   the special different steel sectors  in  - 

Brasil forecast the possibility of high exports to Argentina 

and other Alale countries,   calculated at between  15. 000 and 

20. 000 tons in 1975. 

D.I. 1.3.4.    fritlal capacity of » miU **•*«*** stainless  steel  sheet 

From the figures given in the previous  sections,   it 

is  reckoned that the initial capacity of a plant manufacturing 

stainless steel flat products will be 40. 000 tons/year,   which 

we have taken as a base figure for the technical-economic 

study of its preliminary project in Appendix E-2. 

D. 1. 1. 4.  Cecial steels market 

Although in this report wedsft propose mills  manufac 

turing non flat special rolled steel products,   as production of 

such steel is well developed in the Centre South region,   we will 

mention as additional knowledge the possible estimate of its de- 

mand in the next few years. 

If we suppose that the percentage of special steel of 
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the total consumption in ingot equivalents continuos the interna- 

tional pattern in the future oí between 8% and 9%,   the demand 

would reach the following figures (in ingot equivalenti). 

Year Total steel (OOP's tons)    Special Steele (OOP's tons) 

1972 6.670 570 

1975 9.080 770 

1980 15.200 1. 290 

D. 1. 1. 5.   Future balance between SUPPIV and demand of steel 

The demand projections shown in section D. 1. 1.2. 

will only be fulfilled by appropriate increaees in productive ca- 

pacity,  which will be appreciably different from the industry's  ex; 

pansion plans forecast by P. N. S.  in 1967. 

For thii reason and as long as we do not know tho 

readjusted capacity for the next few years  (at present under  etu 

dy) it is not possible to create a balance,   not even an approxi- 

mate one between forecast demand and supply. 

Only bv wav of provfdine a pointer and supposing  - 

that productive capacity in 1972 agrees with  the forecasts made 

by the P. S. N.   for that year,   we would already have for next 

year the balance shown in table Fe-11.   From the same table,   it 

can be deduced that if the forecasts of increased demand are - 

fulfilled,   there will be an overall capacity deficit of 357. POO tons 

of rolled eteel,   given in ingot equivalents.   This figure consiete 

of a small capacity surplus (106.000 tons) in non flat product« 

and a capacity deficit (463. 000 tons) in flat product! in 1972. 

D. 1. 1. 6.   Structure of the stsel consuming industriel 

According to the market studiee performed in 1965 
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th« distribution oí steel consumption by ssctors was the following: 

factor ft Çffliwnptto" 

Car industry 12,6 

8hipbulldinf 2,0 

Railway • 7,4 

Railway! equipment 0,6 

Agricultural machinery 1.» 

Press forming and canning 12,6 

Dome i tic goods 3,6 

Commarciai goods i.3 

Civil engineering (construction 
industry) 26,1 

Industrial equipment 6,9 

Machin« induitry and boilsr 
making 

- 

t.l 

Wirs drawing 13,1 

MiscsUansoui 3,7 

Source: P. 8. N. 

Th« abovs diitribution indicatst th« major itasi con- 

auming industriai in Brasil which ars ui construction, wiredra- 

wing,  car,  pr«sa forming and canning industriel. 

Th«ss 5 ssctors together consums nsarly 2/3 of Bra- 

ail' i itasi production. 

If ws analyii how th« main coniuming a«cton behave 

in other countries we obtain the following comparisons: 

14t 



JULUL&    V.l. A,*       PriiH* 

Induatrial 61,0 69,1 63,9 

Construction industry 32, S 29, î 26,1 

Railways 3,3 0,9 7,4 

Agricultura 0,7 0,3 1,3 

Othsr sactors 2, S - 1,3 

Total 100,0 100,0 100,0 

(Sourcas: I. B. I.   and P. ». N. ) 

It is worth pointing out that Braail dua to bar prasant 

•Uga oí davalopmant consumas a graatar parcanUga oí ataal in 

tha agricultural and railway industrias than the U.S.A.   and U.S. 

S.U. 
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O. 1. 2.    ifit&fifi 

D. 1. 2. 1.  Ortbodioi 

At til« moment tnoro aro M minti in production in 

Bahft. 

Te tao north oí Sonto ti, ntar tho San Francisco ri- 

vor, Inoro aro oovortl dopotito with proiptcting risati and thtir 

rottrvoo»  no yot uaconurmod,   feavo otta ctlculatod botwoon 5 

and 40 million tono. 
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D. 1. 3.   BRAZIL'S IRON AND STEEL INDUSTRY 

D. I. 3. 1.   Present structure of proamnion 

D. 1. 3. 1. 1.    G«n>r>l background 

The iron and steel industry  consistí oí 4 large 

compani«• (CSN,   COSIPA,   USIMINAS and C.S.B.M.) with 

•ingle uniti having a capacity higher than 500. 000 tons/each 

and a total annual capacity calculated at 4, 9 million tons  oí 

stasi ingots,  as well as 24 othsr small or msdium firms, 

integrated or not,  with a joint annual capacity oí 2,3 mi- 

llion tons oí ingots. 

The total installed capacity oí all named factories 

could therefore reach 7,2 million tons oí ingots per year. 

The 3 great integrated iron and steel mills that are 

under the Federal Government's control and work with coke 

blast furnacei make up 63% oí the national productive capacity 

D. 1.3. 1.2.    Concentration level oí production 

Table Fe-12 aííords a view oí the structure and 

distribution oí iron and steel compañías,   as iar as their pro 

duction capacity in ingots is concerned. 

1Í we study the industry irom the point oí view of geo 

graphical location we also find that it is strongly concentrated. 

The South-East rsgion,   with an arsa oí 918. 80« km 

(10,86% oí total arsa of Brasil) and a population in  1970 of 

41.473.000 inhabitants (43.51% oí total population) practically 

monopolise! this industry in its different stages.   Tablae  Fe- 

13 to Fe-20 show the present geographical distribution of the 

iron and stssl industry. 
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Pia iron (table»  Fe-13 and Fe-14).   In  1969 only  3  «ta 

tes were producen,   namely,   Minai Gérait,   Rio de Janeiro 

and Sao Paulo,   with a  corresponding joint production of   111 kg 

"per   capita",   which with  reference to all  Brazil would  only  re 

present 40  kg/inhab.   The  three producing  states  hardly   surpass 

a third of Brazil's  population.   Of the three,Minas Gerais  is 

the most dynamic and its production percentage  grows  constan 

tly due to the fact that it has  large iron ore  reserves. 

Steel ingot (tables  Fe-15 and Fe-16).   Production is   - 

rather more dispersed,   among a total of 7   states,   of which 6 

belong to the South-S. East zone and only one, Pernanbuco, is   - 

far  geographically  speaking from this  region,   though its pro- 

duction is   relatively insignificant (1,1%).   The  present  tendency 

is  for the  rise in relative importance of Minas Gerais,   Sao 

Paulo and Rio Grande,   although the inclusion of the  latter  - 

among the most dynamic  states is due more to its having de- 

veloped from a low starting base. 

riat rolled products  (tables  Fe-17  and Fe-18).   Only 

produced in the  3  states that produced all the pig iron; namely, 

Minas Gerais,   Rio de Janeiro and Sao Paulo.   There  is  a ten- 

dency for  the first and last  states to increase their  relative - 

productions at the expense of Rio de Janeiro,   but it is  not ve- 

ry  significant due to the latter's high production in kg/inhab; 

172 kg.   in   1969 as against  59 kg.   for the  3  states together and 

21 kg.   for the whole of Brax.il. 

Rolled non flat products  (tables  Fe-19 and Fe-20).   Pre 

duction take, place in 8  states,   which means it is less  concen 

trated geographically  speaking,   both as  regards the  greater 
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number of states involved,   at well at the reduced participa- 

tion of the South-East region in relative terme:  90,3% in   1969 

ai against 95,8% in  steel ingots  and  100% in pig iron and ro- 

lled flats. 

The  situation set down here does not contradict the - 

logic of concentration of the Brazilian steel industry,   since the 

growing tendency in the world's most industrialized areas  is 

to increase the  relative production of rolled flats to the detri- 

ment of non flat rolled products.   This trend is  seen again in 

Brasil; the most advanced zones  monopolize the production of 

flats and to a  certain extent abandon the production of non flat 

products (the  latter  require less  investments and due to trans- 

port costs are viable in the least developed consumer  zones). 

In 1967 the S. East region represented 92% of the production 

of non flat products,   in 1968 91.7%,   and in 1969 90,3%.   In 

any case,   it is not advisable to draw hurried conclusions  -- 

from these facts but instead bear  in mind the still high level 

of concentration. 

Minas Gerais (once more) and Rio Grande do Sul are 

the states which slowly increase their  relative participation, 

while Rio de Janeiro,   on the other hand,   with an absolute  sta 

bilized production is the state where relative figures  are de- 

creasing most rapidly. 

The  following can be deduced from what has been - 

said above: 

- The steel industry in all its different stages is  concentrated 

in the S.   East region; within this  region,   Minas Gerais tendi 

to increase its relative  share  in all productions. 
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- An incipient centre is represented by Rio Grande do Sul - 

whose share in Brazil's production of rolled non flat pro- 

ducts is beginning to have  some importance. 

- In the rest of Brazil there are hardly signs of activity as 

regards iron and steel production. 

D. 1. 3, 2.   Present production capacity 

The available data from the study of the iron and - 

steel sector drawn up by IBS  refer exclusively to the production 

of rolled non flat products.   According to these in the first 6  -- 

months of  1971 the capacity installed (balanced,   taking account 

of availability of steel and bloom existing in some companies) is 

the following,   (expressed in 000's of tons of rolled products). 

Rails and accessories 100 

Wires for construction industry 864 

Machine wire 380 

Common steel bars 150 

Special steel bars (x) 418 

Light sections 235 

Medium and large sections 185 

Weldless tube 132 

2. 664 

The total production capacity at present for flat and 

non flat products is calculated at about 5,8 million tons in ingot 

equivalent. 

(x) - Includes bars for machinery construction,   tools,   stainless steel and 
high alloy steels. 
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D. 1.3. 3.   Expansion of capacity 

In line with what was  said in  section D. 1. 1. 5.   it is 

still not possible to calculate (at the moment of drawing up this 

report) what will be the new capacity development plan that will 

enable the projected steel demand in the next 8 years to be  met 

We will only  say that according to information  iron 

CONSIDER it is the Brazilian Government's intention to obtain 

1980 an installed capacity equal to   1   1/4 times the  demand of tl, 

home  market,   which regarding the  figures of forecast demand wi. 

require in  said year an installed capacity of the order of 20 mi- 

llion ingot tons. 

The destination of this installed capacity would be  - 

distributed thus: 

Home market 80% 

Exports 10% 

Reserve for periods of high de- 
mand and competitive  stimulus  - 
among firms 10% 

D. 1. 3. 4.   The iron and steel industry in Bahía, 

The only firms producing ingots and rolled steel in 

the  state  are: 

- Compania Siderurgica da Bahia (COSIBA) 

- Siderurgica de Santo Amaro 

- Usina Siderurgica da Bahia,   S.A.   (USIBA) (under construction) 

COSIBA 

This company, located in Salvador, suspended its pro 

duction activities in  1970 changing iti name to SOECIA,   S.A. 
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During our visit it was only ware-houeing steel product!. 

Siderurgie^ d« Santo Amaro 

Situated in Santo Amaro town, it it an electric eteel 

work« devoted to manufacturing rolled products and cast steal - 

parts. 

Its manufacturing sections  consist of: 

Steelworks 

- 1 Electric-arc furnace with maximum capacity of 1. 300 kg. Pro 

duction:  200 tons/month.   Metallic charge: very varied local - 

scrap. 

- Casting bay for steel ingots   100 x 50 x 1000 mm.   and 40/50 kg 

weight. 

Rollina-MiUs 

- i Three-high blooming mill with 0 280 mm.   rolls and 250 HP 

engine at 180 rpm. 

- Four-stand finishing-mill (3 Three-high and  1  Two-high) with 

0 860 mm.   rolls and 350 HP engine at 240 rpm.  Approx.   cap» 

city:   1000 kg/hour (3/8") to  1500 kg/hour (1").   Working   10 - 

hours/day. 

- 1 Fuel-oil furnace to reheat billets.   Capacity   1500 kg/hour. - 

Manufacturing capacity in one shift is of the order oí 2000- 

3000 tons/year. 

.   1 Machine for making corrugated bars for reinforced concrete. 

Foundry 

Moulding area,   sand bay,   pattern shop,  core stoves, 
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Ancillary services 

Laboratory «quipped for mechanical tests and chemical 

analyses and mechanical repair «hop. 

Santo Amaro' i production concentrates mainly on bars 

for construction us«  (normal and corrugated) and cait eteel part.. 

On occasiona it has  r.rolled old rails and wagon coach axles. 

In bars,   ths range is between 0 1/4" and f  1",   max. 

lengths  of 12 m.   in carbon stool. 

In the foundry,  it. capacity i. of the order of  10 ton./ 

mth.   tho bigge.t part manufactured b«ing of 1 ton.   weight. 

Total personnel (productive and non productive) consist, 

of 145  employ«... 

a)£enejraj 

Thi. company was born as a result of the initiative of 

SUDENE with the aim of providing the N. East with an iron and 

stool industry that would guarantee the .upply of .teel,   a ba.ic 

condition in order to achieve a fa.ter industrialization of the 

region. 

The principal .har«hoid«r. of USIBA are. SÜDENE  - 

(74%); Companhia Vale do Rio Doce (24%) and Companhia Sidi 

rurgica Nacional  (0, 35%). 

The USIBA project,   already under construction,   con- 

template, the eetabli.hment of an integrated iron and steel - 

plant with an annual capacity of  1 million tons of raw steel 

in the final stage. 
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The plant i«  situated in the municipality o£ Simo«» 

rilho in th« industrial centre of Aratu,  near Salvador.   It will 

receive  pellets from the Companhia Vale do Rio Doce in Vito- 

ria,  Eapiritu Santo State,  unloaded at a •hipping terminal on 

ite own land,  a few kilometret from the plant area iteelf.   The 

pelletised ore will be  reduced with reformed natural gai (hy- 

drocarbone) by the HyL procese which,   as it it known,   hat - 

been developed by Hojalata y Lamina de Mexico.   The natural 

gat will be delivered by Petrobae,   a company that hae insta- 

llations  in the region.   The iron sponge produced in the HyL 

reducing unit will be  converted into liquid steel in an electric 

furnace,   which will feed a 6 strand continuous casting machine 

for the production of billets. 

USIBA't induetrial installations are built on a total - 

area of  350 hectaree,   near the coa.t and Salvador and it is on 

ly 12, 6 km from the  rail network that links this  city with the 

North and South of the country.   Electrical power will be sup- 

plied by CHESF (Companhia Hidroeléctrica do Sao Francisco) 

along a  220 kV tranemietion line.   Water for induetrial ute - 

will be  supplied by SAER (Superintendencia de Aguas  e Esgotoe 

do Reconcavo) by an aqueduct exclusively used by USIBA.  Like 

wise,   the 6 km.   gas pipeline which will carry the natural gas 

from Petroba. to the HyL reducing unit will be  exclusive for 

USIBA.   The plant's infrattructure already constructed,   it di- 

mensioned, bearing in mind future expansions that would take 

its annual capacity to  1 million tons of crude eteel. 

K) l"?ll!t?B of UKBA 

The formation of USIBA,   initiated in 1963,   lor the 
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construction of a plant,  aimed to the production of sheet and 

tinplant«,  haa undergone several alternatives that have delayed 

both it« start up and the definition of precise production pro- 

grams. 

At the beginning,  the MW.   Kellogg company,  made 

for SUDENE,   a favorable feasibility report about the project. 

Later on this  report were completed by the Swindell-Dressier 

Co,   with the collaboration of USIBA and the consulting advice 

of Batelle Memorial Institute.   This studies were fundamentally 

focueed to the problems presented by the prereduction of the 

Itabira'• iron ore from Vale do Rio Doce Co.   Industrial teste, 

at a minor scale,  were made in the mexican TAMSA plant, 

which works normally,  with brasilian iron ore from  1968. 

As a result of those  studies and tests,   the initial pro 

duction project was established in June 1967,   approved by SU- 

DENE on December of that year.   Such project established the 

following production program: 

Product t/vear 

Hot rolled sheets 4i. 600 

Cold rolled sheets 40.000 

Tin plate S3. 900 

- Total        142. 900 

This program,  with small variations on the above pro 

duction figures,   was valid until the beginning of  1969,  when it 

was abandoned,   probably by the  small flat rolled products de- 

mand projection at the North-East and fundamentally by the  - 

small plant sise that made unprofitable the rolling of flat pro, 
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duett. 

The construction was initiated in 1969,  with tit« pre- 

paration,   and general infrastructure work.   Th« ••cond produc- 

tion program established in 1970,   decided to produco only bi- 

llets for aal«,  with th« following batic equipment units: 

- 1 direct HyL reduction unit for iron tpong« (230. 000 t/y«ar), 

using at raw mattrUl, Itabira iron or« pellets (377. 904 t/ 

y«ar). 

- 1 «l«ctric furnac«,   100 t.   capacity and 42 MVA fer a produ£ 

tion of 290. 000 t/year. 

•  1 continuous,   aix strands,   catting machina for billets — 

(2*0. 000 t/y«ar) §0 x Ì0 to 160 x 160 mm.   Th« billets would 

bo sent to th« South for subsequent rolling into finished pro- 

duct! (probably to th« F«rro y Aço Co.   of Vitoria). 

This projsct is und«r installation, (tt««l furnac« and 

continuous catting machin«) to bo followed by th« erection of 

th« HyL reduction unit. 

Th« latt available informations,  how «ver indicata new 

changée in the above plans,   at now apparently,   raw eteel pro- 

duction ehould to be raised up to 330/310. 000 t/year and a part 

of the billets produced would be rolled into conetruction bart - 

and wirerod. 

The start-up of the tteel plant would take place in - 

August 1971 and the HyL unit in November of this year.   The 

steel plant will melt 100% scrap at the start-up,  with a gradual 

increment in sponge utilisation up to 60/65% of the metallic - 

charge. 
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We do not know either the "product-mix" presently 

stablished for billets,  bars and wirerod,  that probably will 

be itili modified in the near future,  nor the changes introdu- 

ced into the furnace installation in order to increase its pro- 

duction capacity up to the new figures now foreseen. 

c) Profitability of USIBA in several production alternatives 

In accordance with the proceeding paragraph, the pro- 

duction alternatives presently considered for USIBA are, appa- 

rently: 

1. Billets production and its sale as semiproduct without - 

further transformation at USIBA in rolled products. 

2. Billets production and rolling of part of the same at USIBA 

for selling billets,  bars and wirerod. 

1) Production of billets for sale 

The production of 280. 000 t/year of billets,   fixed as 

USIBA'S program until a few months,  would need,   with a 

96% efficiency in continuous casting,   291.666 t/year of elee 

trie furnace steel,   equivalent to 2.916 taps/year of 100 t. 

each,   i.e.   291 working days at 10 taps per day.   This is an 

efficiency very difficult to get,   even with ultra-high power 

(UHP) furnaces,  till the operating personnel is fully    trained 

in the particularities of the new production techniques.   Such 

training can last a long time. 

If the known characteristics (100 t.   42 MVA) of the 

electric furnace are not modified,  the most probable pro- 

duction would not surpass,   even with an 86% utilisation - 

factor of the furnace (315 working days per year) and 8 taps 
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per day 

8  x 315 x 100 =  252.000 t/year 

that would give 240. 000 t/year of billete in continuous of 

billet production ie  given in table    Fe-21. 

Table A,   analyzes of resulti to be obtained by the   sale of 

the theoretical production of 280. 000 t/year of billets. 

This analysis ie  baeed on the  data publiehed in the 

booklet  "A presentaçao do projeto USIBA,   e  eua influencia 

no dee envoi vimento do Nordeste e do pais" (July   1970),   but 

with the  important difference of taking in account the trans 

portation costs of the  billets to the  rolling plants  of the  - 

South of Brazil.   Such  costs are not  included in the  profita- 

bility study of the above mentioned publication,   and their 

amount,   even in the  most optimistic  assumption,   will be  - 

not less than 10 U.S.    $/t.  It is evident that such transpor- 

tation cost must be USIBA'S debit,   as  the rolling mills in 

the South can find billets at the same  sales price of USIBA 

(109 US   $/t) and also at lower prices. 

Therefore, USIBA will not be able to repercuse -- 

freight costs in its billets' sale price. 

Column B is based on the same above data,   but in 

the assumption that the actual billet production will  be - 

240. 000 t/years.   This is  as already pointed out,   the most 

probable production figure,  unless the   steel furnace is fully 

revamped.   With such production,   and,   as it can be deduc- 

ted from last line of columns A and B,   USIBA would pass 

from a meager profit to a sizeable loss.   Moreover,   it is 
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convenient to  point our that the   109 U.S. $/t,    given  as   sa- 

les  price by USIBA,   should be  qualified of  very optimistic, 

and probably  can not be maint   ned in the  future.    Therefore 

even with   the  theoretical billet production of  280. 000 t  per 

year,   great losses  would be  resulting,   and with the  more 

realistic production of 240. 000 t  per year,   the  registered 

capital would be  depleted in  five   or  six years. 

2)  Composite production  (billets  and  rolled products)  for  sale 

The profitability of this  alternative would be  interme 

diate between  the  resulting  from  alternative   a)  above and 

that obtained,   by  rolling all billets  produced  into  bars,   wire- 

rod and sections  for  sale.    Therefore,   for  brevity's   sake, 

we  shall analyze  this  last  assumption,   been  easy  to deduct 

the profitabilities  in  case  of scheduling  variable  percentages 

of billet production for direct  sale. 

Column  D,   shows  the most important  data   relative to 

the installation  of a bar and wire  rod mill  for  a  production 

of   120.000 t/year  and of a  section mill  for   100.000 t/year 

that would roll the total billet production of  240. 000 t/ycar. 

Figures  of column  F are  given  in  some  instances  as  absolu 

te  figures  and  in other  cases  as  increment  (or  decrement), 

on corresponding figures  of alternative a),   above. 

Column E,   includes data from columns B  (production 

of 240. 000 t/year of billets) and F (rolling mills).   Appartn 

tly,   USIBA could reach a not great profitability,   but suffi- 

cient enough to  survive.   From the observation of the data 

of the  rolling mills only,   such profitability   seems,   essentia 

lly also clear,   but this inference needs,   however  some adi- 
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tional praciaaiona.   Tha difference batween tha average salas 

prie« oí finished product« and thair average coat amount» 

to 8, S U. S. $/t.   Thia ia a reasonable difference,  but oí - 

coura«,   artificial,   and can only b« maintained at th« pra- 

aant circumstances oí th« ataal markets in Brasil and Ba- 

hia.   Thia atatamant ia fully backad by tha data includad in 

th« column C. 

Column C.   ahows what USIBA ought had to ba both 

from an invaatmant viewpoint and from markot raaaona.   It 

praaants tha batic data oí a plant for rollad producta baa ad 

in scrap utilisation (mini-ataal plant).  It has baan assumed 

that tha total invaatmant would b« mada with own capital, 

aa tha nacaaaary ona in auch casa»   doas not amount to tha 

fourth part oí tha USIBA'S ragistsrod capital. 

A mini-ataal plant,  with alactric ataal  ehop,  conti- 

nuoua casting and bara and aactions rollings mills,  on a 

much mora  lightar iniraatructur» that tha prasant ona oí 

USIBA could hava baan tha baat and much chaapar aolution 

for tha staal market problama oí Bahia,  aa that plant could 

sail diractly in tha atata bara and aactiona with no trana- 

portation coata.  In tha caaa oí billata aala only,   a doubla 

raparcuaion in prico ia to ba found: billata transportation 

to tha aoutharn rolling milla and rotura íraight coata oí ro- 

llad producta. 

From tha aaaumad total production of tha mini ataal 

plant,  i. a.   100. 000 t/y»ar,  70. 000 t.  would ba consumed by 

Bahia (astimatad damand íor  1975,   aa it ha a aìraady baan 

indicated in tha ataala demanda iorscast paragraph») and tha 

balança would ba aant to naarby markats. 
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In this case,  the difference between the average sa- 

lei price and the average cost amount! to 69,5 U.S. $/t. 

much higher than the 8,8 U.S. $/t above.   This means that 

in a perfect market situation,   covered by plants of the mini 

steel type,   USIBA would be displaced to an extramarginai 

situation and,  therefore,   placed in a situation of severe los 

ses.   (Such situation can be present,   in the future,   by the 

existence in the Northeast region of plants with much ligh- 

ter investment! than USIBA,   as for instance Aço-Norte). 

Therefore the installation of rollings mills is not a 

solution but a mere palliative.   Evidently,   if USIBA could 

survire with difficulty telling rolled products in a market 

of the above  characteristics,   its position would be even wor 

se selling only billets produced at a higher price that the 

one made possible for  rolled products from a ministeel -- 

plant. 

The inexistence oí a market of sufficient dimensions 

and the burden of an excessive infrastructure,   geared to a 

production oí 1 million tons/year,   condition the preeent po- 

sition of USIBA and its  future evolution,  where a very lirn¿ 

ted profitability or less losses than in the case of billet sa- 

les are only possible. 

Columns F and O table Fe-21 are only the transla- 

tion of D and E,  on the assumption of a production of --- 

280.000 t/year of billet«.   This assumption,  as it has airea, 

dy been mentioned seems not probable. 
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Therefore,   USIBA must decide urgently th« adoption 

oí better production alternativos. 

We strongly ricommtnd th« installation oí a plant 

for stainless steel flat producta. 

Th« r«ason« that back our recommandation ar« basad 

on th« demand's forecast,   already studied,   and which,   even 

calculated in a conservative basis,  allow the erection of a 

plant for the rolling of 40. 000 t/year of stainless steels - 

sheets. 

Furthermore,  this is a production not contemplated ia 

Brasil,  at lsast according to the information gathered durins 

our   stay, with the exception of the not well defined pro-- 

grams to reconvert ACE8ITA for the production of stainless 

steel flat products.   This solution would be inadequate from 

a quality standpoint with the mere reconversion of the pre- 

sent ACESITA'S installations. 

The advantages of the installation of the stainless 

stsel plant at USIBA are among other,  the following: 

• The plant would have a nation-wide market and excellent 

possibilities for export to the ALALC arsa. 

- There are ferroalloys plants in Bahia then can serve as 

a bass for the production of low-carbon ferrochrome. 

- It is a product of high sales price,  that absorbs easily 

freight charges. 

- The production can be programmed in two phases: 

In a first one,  of rapid installation,  only imported 
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hot rollad coils would be cold rolled. 

The second stage would start the production of steel 

in electric furnace,   the continuous casting of slabs,   and the 

hot rolling of coils. 

- The HyL process produces a raw material of excellent 

quality for the metallic charge of the electric steel fur- 

nace. 

- There is no any similar installation in Brazil,   and more 

over the product has a great possibility of stimulating the 

demand as  soon as domestic production will be available. 

•  Foreign capitals would be interested in the financing of 

such plant. 

- Nickel from the Caraiba copper ores  could be ueed for 

the alloys of that metal,   necessary in stainless  steel fa 

brication. 

Column H of the table studies the profitability of the 

first phase of the stainless steel plant proposed. 

(For this plant and also for the rolling mills of co- 

lumn F, it has been assumed that all necessary equipment 

would be financed by loans promoted or granted by the ma 

nufacturers. The balance of the investments would be finan 

ced by an extension of USIBA'S corporate capital. 

This is,   of course,   an assumption that could be - 

substituted for any other without an important change in 

these conclusions). 

Column H is self explanatory and the extremely high 
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profitability,   great sales margin,   low transport incidence, 

etc.,   muet induce USIBA to plan urgently the partial recon 

version of ite objectives and to begin the  construction of 

an stainlees  steel plant which taking advantage of part of 

the present infrastructure,   will have a production  capacity 

of 40.000 t of flat rolled producte in its  1  st.   phase. 

From this production,   20.000 t would be assigned to the 

domestic market,   and the balance to export. 

This plant would,   not only assure the USIBA'S future 

but also allow that the country could receive a foreign cu- 

rrency income higher than 30 million US  $ per year.   On 

the other part and without great detriment of USIBA'S profí 

tability,   the production of the plant could be sold in Bahia 

and in the re et of the  country,   at much lower prices than 

those existing to-day,   stimulating therefore the growing of 

the consuming sectors which are,   precisely,   the most dina 

mie in modern economies. 

Even the next future domestic market of stainless 

steel in Brasil is estimated in 20.000 t/year,   it is evident 

that once production will start,   a domestic demand will be 

developped,   that would allow to expand the initial production 

stage to higher production stages.  Such has been the trend 

in other countries that have started such process. 

Table  Fe-21   contains a last column,   where the as- 

sumptions relatives to the stainless steel plant and to USI- 

BA'S present structure more the billet rolling mills are 

put together.   All comments on this column have already 

been made. 
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D. 1.3. 5.   Feasibility of installation of a big integrated steel plant in Bahia 

In the present circumstances the  installation of a big 

integrated steel plant is not feasible. 

Such an  installation would be justificable when any  of 

the following conditions would be present and in the  following  se- 

quence: 

a) Sufficient market size local or within the plant influence area. 

b) Raw materials abundance 

c) Regional  development  grounds 

d) Possibilities  of  export 

e) Low manufacturing costs,   profit earning capacity and capital's 

availability. 

1.  Market conditions 

For the time being,   the  conditions  of point a) above 

are not present in Bahia,   as a big integrated steel plant must 

have a minimum economic  size and must be mainly  devoted to 

the production of flat rolled steel products together with an 

smaller production of rolled sections. 

The minimum economic   size of such a plant under the 

present conditions of Brazil would be for  a production of two 

millions  tons  of  steel per  year 

Nevertheless,   the local market and the influence areas 

of such plant would have a much lesser  consumption until the 

region has a more advanced industrial development. 

The production of  rolled  sections  is mainly assigned 
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to construction and industrial us«.   Present consumption oí wi- 

de flange I sections is very low and its production nonexistent. 

The consumption for this type of rolled sections will develop 

strongly in the future,   but the location of its production in 

Bahia with transportation of the products to the South of Bra- 

sil is controvertible 

2. Raw materials availability 

Bahia is lacking of basic raw materials,   coal and • 

iron ore,   for the installation of a big integrated steel plant. 

Coal is also scarce in other areas of Brasil for new steel 

production plants.   Other processes not based on coal are not 

relevant,   as USIBA will use the natural gas available in Bahia, 

3. Regional development ground! 

A big integrated steel plant is not an important focus 

of regional development,   as the necessary manpower for such 

a plant is in the order of 4. 000 employees,  that for an invest 

ment of 300 US $ per ton of steel,  amounts to  150.000 US $ 

for each job opening. 

It is much more important to develop in Bahia trans 

forming industries,  with a much lower investment,   and with 

much greater job creation capabilities. 

4. Poielhilitias of export 

Brasil can export plain steel products with difficulty 

as its production has a low profit-earning characteristics.  • 

When there is an excess of steel products big producing coun 

tries sell at "dumping".   Brasil need great amounts of capital 

for its industrialisation plans,  and even endowed with big - 
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iron ore reservas will find an strong competition with other 

South-American countries, that have also launched ambitions 

steel development programs and also have sizeable iron ore 

reserves. 

5. Manufacturing and financing costs 

An steel plant of the  above characteristics  cannot ha- 

ve low manufacturing costs  as  it needs great investments  -- 

which burden heavily the loans  granted for its installation. 

It can be concluded from the above that Brazil  should 

better decentralize is steel production facilities.   The   steel - 

consumption will experiment in the coming years,   a big expan 

Sion,   taking in account the big population's increment. 

In order to achieve  succesfully such decentralization 

process it is before necessary to decentralice the transform- 

ing industry,   and create  strong steel consuming industries, 

such as automobile industries,   shipyards and domestic  applian 

ces. 

Only with these  conditions present,   the installation of 

a big integrated steel plant will be feasible in the Northeast 

region.   Bahia would have optimum conditions with its  future 

harbor to receive big ore and coal freight vessels. 

As  such factors rely upon a nation wide policy it is 

not possible to establish in this survey when those conditions 

will be present. 
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D. I. S. 6. frtttf ût tonti Ht*1 MOdttcU 

D.l. 3.6.1.    FrtTTI «» »»«il.  <« othtr çgUftffm 1114 ÏP ftt HUfffWttWrt 

iBiikfi 
Tabla. r«-22 to F.-24 r.port on tha ruling at th. 

timo in tho braailian and .pani.h mark.ta.   and wh.n ralavant, 

in othar countri.. and in tho international markat. 

Tho product« aalacted ar. limit.d to thooo that 

aro in moro common ut« in Bahia,  without profnding at any 

momont,   to givo th. impra..ion that thi. i. a» axhau.tiva - 

•tudy of prie« for all .t..l producta.   Howav.r,  as ganaral 

anunciation.  thoa. ..Uctad ara .uffici.nt to indicata th. nota- 

bla dlff.ronc. «i.ting in prie, to th. dotrim.nt of th. bra«! 

lia«..  All th. prie. ara «-mill prie...   b.for. th. indiract 

taxa, incontiv.. or .ub.idi...  a. for in.tanc,  ICM and IPX 

in Braail.   ITE in Spain and TVA in Franca. 

Tha abova-mantion.d tabi., ar. .ufficiontly .olf- 

«pUnatory.   Tha prica diff.ranc. b.two.n Spain and Braail 

oscillato batwaan 15% to 80% d.P.nding upon typ. of product 

and .i.o.   Th... diff.r.nca. may b. attribut.d to .av.ral c.u- 

....  among which wiU b. found th. important tranaportation 

burdan in tha final ..Hing prie, and tha in.uffici.nt and inad- 

quat« ai sa of tha off or in Bahia. 
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D. 1.3.6.2.    Prie«« in Bahia 

Tri»?!»?! 

Among th« many problemi facing tht itsel pro- 

ducts '  supply in the Stat« of Bahia,  that of transportation 

is foremost, with sufficient weight to rei«gate any other pro. 

blem to second place including channels of distribution. 

In another saction of this report the systsm of 

communications betwsan th« Stat« and th«  r«st of Brasil has 

been described within its infrastructure.   That systsm wa« 

classified as "non -satt s fa c tor y ",  and affects ths transporta- 

tion tariffs, which in turn,   in relation to th« volums of trs¿| 

fie nowadays,  are such that no substantial reductions in - 

their amount are permissible.  Also,  the great geographic 

distances in some cases must be taken iato account. 

The transportation tariffs of eteel products to 

Bahia are fixed upon the following rate« depending upon - 

point of origin: 

. Santo Amaro (Bahra)   IS NCr $/t 

- Recife (Pernembuco)   •• 

- Volta Redonda  *i0 

- Minas Gsrais  120 

- Sao Paulo  lî* 

. Rio Grands do Sul  ll° 

Now,   given the manner of levying ths ICM and 

the form in which the metallurgical warehouse! charge for 

their margins,  ths incidence of these freight charges ovor 

the retail price is increased by 40-70%. 
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That« freight charges,   not liable to alteration at 

the moment,   bring the coet up to a non-competitive level 

lor the  cnterpriiei that use  metallurgical products; a pro- 

blem that would not be serious if only products  of very • 

high value were concerned,    since their high pr .ce would 

enable  them to absorb,   the  high cost of freightage; but the 

consuming enterprises of Bahia,   as a rule,   do not belong 

to this  type. 

Naturally,   this problem is doubled if the enter- 

prise that uses the metallurgical product has to sell the fi- 

nished product of part of it in the south of the  country,  •- 

should the demand in Bahia not be sufficient to absorb the 

supply. 

Price of steel products 

Tables Fe-25 to Fe-27 present the  retail market 

price in Bahia and Sao Paulo for different not flat rolled - 

products.   Ac may be observed,   the prices for  some product» 

are similar in Bahia and Sao Paulo, while in others like an 

gles and flats,  the prices  in Bahia ars higher by up to 50% 

over those of Sao Paulo. 

The products that require more working are pre- 

cisely the ones that reach higher quotations in Bahia,   liks 

the example of angles and flats.   The reason is logical,  as 

Bahia (nor neighboring areas) is not a producer oí these and 

therefore,   transportation has a great incidence on the pri- 

ces,   incidence that adds to more difficult marketing practi- 

ces. 
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Thar« it a certain amount oí production  of bars 

in Bahia and th«ir prices are not very much higher  than in 

Sao Paulo,   and in tome case«  they are even lower.    However 

two circumstances must be taken into account.   First,   that 

Açonorte is  capable of placing in Bahia bars at prices  simi- 

lar to or less than the prices  of the own production  of the 

Stat«. 

Second,   without entering into the question of qua 

lity standards,   and much more  important,  is the  insufficien 

cy of th« Santo Amaro production.   That it to say,   that al- 

though it sells its products at  lower prices,   it does  not ha- 

ve a production sufficient for  the needs of its  consumers - 

who have to acquire additional   supply from other   very dis- 

tant points in Brazil at higher  prices,   and upon which the 

transportation costs have their  adverse effects once  more. 

177 



D.1.4.     THE INDUSTRY OF METALLURGICAL PRODUCTS IN BAHIA 

D. 1.4.1.  Introduction 

Up to  1.967,   when the Industrial  Center  oí Aratu star- 

ted iti development,  this industry hand almost only exclusively 

local characteristic!.  Neverthelen,   the previous  existence of 

cement industries,   ferroalloys,   and lead smelting  should be men- 

tioned.   These industries,   however do not    properly incorporate 

metallurgical products  to their production processes,  even though 

they are  consumers of  spare parts,   some times  manufactured  in 

their own maintenance  shops,   or in small local  shops,   but coming 

in a  great proportion from the South of Brasil.   Building  and cons- 

truction industries,  boiler and steel  structures shops,   shipyards 

and the  small metallurgical shops in the area are  consumers  of 

metallurgical products,   mainly iron and steel products  (bars, 

sections,   pip«,   sheets  and plate) with a modest consumption,   gene 

rally speaking,   with the  exception of the steel structure  and boilei 

shop industry,   represented in  Bahia by an  important plant (CES- 

MEL),   with a yearly consumption of  sections  (4.000 t/year) and 

plates (3. 5O0 t/year). 

The location of industries in Aratu is  changing  rapidly 

the above picture,   an will do it even more in the future,   with 

a growing demand of metallurgical products,   as  it has been 

ascertained during the  visits  or our team to the  more representati 

ves industries in Bahia.   This demand can be clasified as follows: 

• Steel rolled products 

Flat products  (sheet and plates,   hot and cold rolled) 

Non flat products (rods,   sections,   wire-rod,   wire,   rails and 

alloy and stainless  steel bars). 

- Castings 

In grey,   alloy and nodular  iron,   plain and alloy steel;  copper 

and alluminium alloys. 
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• Forging» 

. Tubular products 

- Tools 

Having already studied in  general, the steel   rolled 

product! domano in Bahia, in preceding peragraba  (See   D. 1.1.1. 2J) 

tht situation  of th« remaining  »octor. above mentioned   is  examined 

below,  both in Bahia and Brasil,   in order to draw the   opportune 

conclusions  and development recommendation!, if any,    in the 

írame oí this report. 

The following sectors  are coniidsrsd: 

Foundry,  For fingi,   Tools,   Bars and wire drawing, 

Steel tabular products, and steel ihseti consumers. 

D.14.2.   FfuM" industriel 

D.1.4.2.1. ¡mir?áttctorY nott 

The foundry industries have presented a very quick de- 

velopment in the last twenty  years in the country,   a.  a con- 

sequence of the strong induetrial development achieved in that 

period. 

The available statistical information come»   from the 

ABciaçffo  Breeiieira de Metais   (A. B.W.). Through  a  direct 

inquiry  conducted in every  foundry in the country,    thi» Associa 

tion is  collecting the data on the annual production   of steel 

castings,   iron castings and non-ferrous casting«. 

Even though the degree of attention given  to   these 

inquiries in the form of quootionnariei is variable,    taking into 

account that only foundry works of lesser importance give no 

answer  to the questions (having most of them craftmanship 

characteristics and devoted nearly the whole of them to non- 

ferrous   castings),  it can bo  concludsd that the per   cent of 
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enterprises answering the questionna ri« •  -ai far as it con- 

cerns to iron and steel,   at least- is higher than a 95 per  cent 

of the country's industry. 

As some foundries have in their programmi not only 

iron and steel castings,   but other metals  castings,   too,   in 

order to make an analysis of dimension of every one of them 

it would be necessary to put together the distinct types of 

castings.   That data has not been made available to us,   and 

the analysis of the foundry industry has been made by type of 

products and not by plants. 

D.1.4.2.2.    The foundry industry in Braill 

present outputs 

In Tables Fe-28,   Fe-29 and Fe-30 the figures corres- 

ponding to the several metals for  1.969 outputs havs been    in 

dicated,   State by State.   As far as it concerns to Sao Paulo,   the 

data have been grouped for the capital and for the rest of the 

Stat«. 

Deeree of concentration of production 

Just as it happens with other industrial sectors,   the 

foundry industry is  strongly concentrated in Sao Paulo.   The 

Table Fe-31 is a summary,   in percentage,   of the degree of 

concentration reached by the production of steel,   iron and 

other metals castings. 

The said Table  gives a clear view of the extraordinary 

degree of concentration presented by Sao Paulo,  having in mind 

th«t the said Stat« occupies only a 2,91 per cent of Brasil's 

ar«a and has a 22, 9 per cent of its population. 

It must be pointed out that,   as far as it concerne to 

copper,   sine and aluminium,   the reeults offered by Table Fe 31 
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may be higher if we consider it statistically,   because of the 

absence of data referring to other foundries  situated too much 

apart.   Their impact,   however,   cannot be very important,   fof 

the totality of them are  small in site. 

The results  given on magnesium are  real,   for the thre^ 

foundries existing in the country,  with a very high degree of 

specialisation,   are located in Sao Paulo. 

As far as it concerns to iron castings,  we mutt have 

in mind that the weight of ingot moulds  reached the figure of 

123.000 t in 1.969.   This constitutes a deviation of the degree 

of .concentration,   since Minas Gérais and Rio de Janeiro pro- 

duce a higher quantity of steel ingots than Sao Paulo.  If we 

let asids the ingot moulds,   the 31,98 per cent indicated in 

the Table Fe-31 would be 35,16 per cent for Sao Paulo. 

Evolution of the foundry industry 

This evolution has been collected in the Table Fe-32. 

If we compare the figures of production corresponding to  1.969 

and 1.962,   the following results are obtained: 

Increase  (») or 
Type of material fltïTtHf (•)  

• Common steel castings •3,05% 

• High and low alloy steel castings »147,98% 

• Common iron castings • 28, 95% 

- Alloy iron castings 475, 83% 

- Malleable iron »18, 15% 

- Nodular iron »851,02% 

- Copper alloys »59, 38% 

- Zinc alloys »8,25% 

- Aluminium alloys »136,80% 

• Magnesium alloys »883, 21% 
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Subtracting from the production of iron catting» the 

ingot moulds output included in it,   for th« reit of this  mate- 

rial's casting!,   the  increato r opre tenta  only a 12,32 per   cent. 

If wo compare the evolution of these outputs with  the 

one corresponding to the Grott Industrial Product (G.   Ind. 

P.) with a growth of a 44,70 per cent in the period 1.962- 

• 1.969, we get the  following results: 

Q9mm fîff* c*fHnlf 

A marked decrease is observed in comparison with tht 

O.   Ind. P.,  a fact verified all around the world because of 

the substitution of steel castings through weldings,  nodular iron 

and alloyed irons. 

fttf> M*. W* *tt°V  ffff flf 

A strong development is observed,  as corresponde to 

an industry in demand of products of better quality. 

g9ifflfP9ft \m 

A 12,32 per  cent lowsr than the G.  Ind.  P.,   that is 

a very normal fact verified all around the world.  It is patent 

the competition presented by weldings,   aluminium and even 

plastics. 

Ingot moulds 

91,97 per cent,   a strong development following the 

steel industry production. 

AetoYrt Ifffl 

•75,83 per cent.  An increase superior to the G.   Ind. 

P.,   such as it corresponds to a higher degree of development 

in industry. 
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#18, 15 per cent.   A*  a  result from the  strong compe- 

tition presented by nodular  castings,   the development of 

malleable   castings has not followed the  increasing demand, 

though the  automative industry has  grown  strongly. 

Nodular iron 

#851,02 ptr cent.   A  clear acceptation in industry during 

the last years in Brasil. 

CffgfT t**9Yf 

#59,38 per cent.   -  Higher than the G.   Ind.   P. 

UM Aet9Vf 

#8, 25 per cent.  A normal figure all around the world. 

Aswnifttwn »H9Yf 

#136,80 per cent.   It reveals an acceleration of indus- 

trialisation during the last years. 

Mains simn alloys 

#883, 21%.  It is an  industry in full development,   driven 

by the automobile industry. 

The consuming industry and its structure 

According to a sectorial  study conducted in Sao Paulo, 

the consumption of castings  is  distributed among the diverse 

users given in detail in the  Fe-33,   where the steel castings 

have not been included because of the absence of data. 

The  most important consuming  sector is  transport,   with 

the mechanical and metallurgical industries absorbing an impor- 

tant part oí production. 
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Psrspsctives for this indmtrv 

In spit« of the  strong development reached by the foun- 

dry industry,  the specific consumption in Brasil is etili low. 

Referred to the iron castings concretely,   it amounts in Brasil 

to 5 kg/inhabitant,   a figure very far away from the one reached 

by strong industrialised countries,   of 40-60 kg/inhabitant. 

There is,   therefore,   a wide marge for the development of 

this industry,   since the demand will quickly grow up in the 

measure of an industrial development of the country. 

D. 1.4. 2. 3.    The foundry industry in Bahia 

Existing foundry works 

The following foundry works are in operation in the 

•tate of Bahia: 

Number of 

JSâBat ¡û&Èâm     ism. Aiwitotom Msnii W9rhfri— 

1. Sao Caetano Salvador x x x 14 

2. Administraçao do 
Porto de Ilheus        Ilheus x 36 

3. Antonio Rodrigues    Victoria da 
Conquista x 12 

4. Fundiçao San Jose    Santo Amaro x x IS 

5. V.   Boa ventura It 
Cía.   Ltda. Salvador x 6 

6. Rede Ferroviaria 
Federal Leste 
Brasileiro x 

Among them,   the second one is working for the Mana- 

gement of the Port of Ilheus,   and the last one for the LESTE 

Railway;  their customers are,   therefore,   exclusive.  The indus- 

try,  in general,  has to be supplied by the other four. 
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All of them use hand molding methods,   without any 

proper quality control.   They aro,   in fact,   foundries  relying  on 

craftmanship,   with a very low  capacity of output,   with an equip- 

ment technically rudimentary and obsolete,   not being    in condi- 

tion of taking care,  nor in volume of production nor in quality, 

of the growing requirements of industry in the State. 

In respect to steel foundries, Siderúrgica de Santo Amare 

has a complementary steel castings shop. Nevertheless its quality 

is not adequate for the present and future needs of Bahía. 

It may be stated,   then,   that the foundry industry is 

practically inexistent. 

Outlook of demand in Bahia 

On occasion of our visits,   it was  clear the existence of 

a growing demand of castings  as a consequence of the State's 

industrial development,   with the following general characteristics: 

a) Loose iron castings,   dive rae in their qualities and up to  3 t in 

weight. 

b) Run produced iron castings. 

c) Run produced high quality iron castings 

d) Steel castings 

e) Special steel castings: for instance,  of manganese steel. 

f) Nodular iron castings 

g) Aluminium sand castings 

h) Run produced aluminium chilled castings 

i)   Copper castings. 

To-day's nssds of this  type of castings are covered 

from de South of Brasil and,   in a great part,   from Sao Paulo 

itself. 
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D.l.4.3.   ryUtffl ^fftfV 

D.I. 4. 3.1.    tottrtiÇftFY nttt 

The  forging industry,   practically developed in Brasil 

during the  last 20 ysars,   it nowaday! self-sufficient,   presen- 

ting even an inactiva capacity that,  up to now,  hai not been 

absorbed by export!.   The import! have been showing a de creai 

ing trend during tha last yean,  limited at preient to very 

!pecialis«d forging!. 

Th«  forging industry is supplying ths totality of the 

national market,  both in quantity and in quality,  with the  auto- 

mobile industry -iti most importent client- absorbing the   70 

per cent of iti production. 

At the beginning of 1.960,   the output showed the figure 

of 20.000  t/year, in 1.969 it reached the figure of 120.000 t, 

that is,   an average cummulated annual increaie oí a 22 per 

cent in the  said period. 

D.I.4.3.2.    The for «in g jnduitrv in Brasil 

Just as in other sectors itudied in thii Report,   the 

forging industry ii itrongly concentrated in Sal Paulo: 26  of 

ths 30 registered enterprises are located in the laid capital 

or in its   surroundings.   The sector gives occupation to some 

11.000 persons and makes use of raw materiali coming from 

national sources in its totality. 

The  equipment provided in the big works ii modern and 

the products are of an adequate quality. 

A«  far ai it concerns to the structure of ths sector, 

6 out of the 26 above said forging works may be qualified 

as important onse,   10 are of a medium sise and the rest ars 
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of rather •mall importane«,   corresponding to 3 of the fir it 

ones th« biggast volum« of production,   supplying th« 85 p«r cant 

of th« n««d« of th« automobil«• industry and th« 60 p«r c«nt 

of th« whol« market. 

Th« «aid 3 enterprises represent th« 73, 7 per cent 

of the total forging« output,   with the following distribution: 

- Krupp Metalúrgica 31, 5% 

- fifeo do Brasil,  S.A. 20,6% 

- Braseixos Rockwell 14.4% 

73,7% 

Both Krupp and Sifco have ambitious programs of 

expansion for the next 5 years,  being expected that demand 

will increase in a 9 and 10 per cent. 

The sector's rentability -of a 7 par cent- has been 

heavily influenced by the great effort of growth accomplished. 

D. 1.4. 3. 3.    Tfrf forgjng industry in Bahia 

Proparly speaking,   no forging industry is existing in 

the State. 

D.I.4.4.   The tooling and cutlery industry 

0.1.4.4.1.    General 

This sactor is relatad,  in some aspacts,  to forging 

and,  in soma cases,  forging shows,  as a complementary 

production,   the manufacture of tools. 

There are,  however,   enterprises devoted only to the 

manufacture of tools and/or cutlery,   and we are going to refer 

specifically to it in this section.  Its different specialties can 

be divided into: 
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a) Cutting tools (industrial shears,   milling cutters,   boring 

nits and hard motal compacts). 

b) Assembling and maintenance tools  (wrsnchss,  pliers,   hammers, 

•tc.,   and farming tools). 

c) Measuring tools  (calipers and gauges) 

4) Cutlery. 

D.1.4.4. 2.     Tka  nctpr in Bramii 

Itali 
The tool manufacture was begun in 1.919»   ite production 

being now strongly concentrated in Sao Paulo,  where the 10 

per cent of existing plants is located  (95 out of a total of 120). 

gao Paulo is,   too,   the principal center of consumption. 

6.900 men are employed in this specialty in Sao Paulo, 

and ?. 700 in the whole country.   72 men are,   then,   employed, 

ae an average,   in Sao Paulo works,   and 32 in the rest of the 

country; these average values,  however,  would be rather lower 

if other additional enterprises,  whose data are not available, 

had been included. 

The capacity of production is 21.000 t/year for the 

sector in its totality,   existing a 29 per cent of inactive capa- 

city. 

The Table below is a summary of àie available data 

on production and foreign trade in thie sector. 
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Y«ar Production 
(t) 

Imports    (t) Exports   (t) 

1.960 7.500 n. a. 

1.964 12.500 200  (annual ave. ) n. a. 

1.965 n.a. n. a. 

1.966 n.a. 5.500 n.a. 

1.967 n.a. 5.000 n.a. 

1.968 n.a. 10.000 233 

1.969 15.000 6.000 600 

1.970 n.a. n.a. 1.000  (estim. ) 

In til« period  1.960/1.964,   the output experienced a 

swift increase,   with imports  rather unimportant.   From  1.965 

on,   the annual growth has been of a  3, 5 per cent,   with  a  12 

per cent corresponding to the cutting tools. 

As far as it concerns to imports,   its volume  experien- 

ced a great increase from  1.966 on,   bringing about a  crisis 

in the sector in  1.968,   which grew progressively better in 

1.969 and  1.970.   The imports are fundamentally centered in 

cutting and special tools,   that in many types belong to quali- 

ties not manufactured in the  country  (measuring tools,   gauges, 

etc.). 

In order to soothe the said crisis,   the sector began in 

1.968 to export to different American countries,   with  good 

prospect« for the future. 

The quality may be considered as acceptable;  it exists, 

howsver,   a manufacture of tools for a normal use,   which lies 
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under the standards normally required in production.   This type 

of tools,   however,   is not supplied to the great industry. 

The  sector,   as far as it concerns to cutting tools,   is 

deficient;  in spite of it,   its development is quick,   because of 

the growing demand.   In a near future,   it will be in  state of 

covering the national market,   except in  special qualities. 

Finally,   we shall point out that the incidence of costs 

of   raw materials on the cost of production,   gives a  clear 

index of development,   still incipient in this sector,   in certain 

qualities. 

In Brasil we have a 48 per  cent,   compared with a  2 5, 6 

per cent in Europe.   This is a clear indication of the fact that 

manufacturing processes are  still  simple,   with an added value 

in plant rather small. 

Wny 
This sector gives occupation to 3.000 persons distribu- 

ted into  10 enterprises.   Its yield is small,  with the exception 

of the most important enterprise  in this  sector  (HERCULES), 

representing more than a  50 per  cent of the  sector   (NCr  $ 

4, 5 million/month).   The trend shown by some works looking 

for their  survival has been an intense diversification of their 

production  (electroplating plants,   forgings and even  electric 

motors). 

The exports of cutlery products have no importance, 

with no permanent orders. 

Only two enterprises are insisting in getting new ma- 

chinery.   The cutlery works are  concentrated in Sao Paulo and 

in Rio Grande do Sul. 
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D.1.4.4.3.    Tha sector in Bahia 

There is only an enterprise manufacturing hand-tools 

(spades,   diggers,   etc.). 

It is the  Trementina Nordeste Industrial Ltda.   located 

in the C.I.A.   and an affiliated company of an industrial 

group,   that owns three forging shops in Rio Grande do Sul 

manufacturing hand-tools,   forgings and cutlery respectively, 

which in a first phase,   has  started the production of such 

tool« with the purpose of,   later on,   enlarging its programm. 

It has the proper equipment and is employing,   as raw mate- 

rial,   recuperation rails,   adquired at a very low price that 

allows it to sell a product at a price out of every competition. 

The scheduled production of the Aratú plant is   300 

t/month with a total staff of   150 people  (120,   direct labor). 

The rest of hand-tools in the country is manufactured 

at an article of pure crafmanship,   with obsolete methods. 

No production of cutting tools,   cutlery or precision 

tools is existing in the country. 

D.l.4.5.  Rod and wire-drawing 

D.1.4.5.1.    Introduction 

The global production of drawn products  (bars,   plain 

wir«,   barbed wire and derivatives) reached in  1.969 a  figure 

of 435.000 t with imports in the same year of 55.000 t, 

according to data supplied by CACEX. 

The percentage of  steel processed into wire is in Bra- 

ail one of the highest in the world; it represented in  1. 969 

the   10 per cent of the total production of steel.   Is this a  cha- 

racteristic common to every  country in its phase of develop- 
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ment (representing in tomi of them even a 12 per cant of 

tli« total steel production), while in countries with a high lavai 

of davalopmant it it only of a 4-6 par cant.   The  reason of 

this difference is to be attributed to the fact that in the indus- 

trialised countries,   the introduction of new materials as  a 

substitute  (plastics and nylon) decrease the proportion of steel 

processed into drawn products. 

As far as it concerns to bars-with the automobile Indus* 

try as its first consumer,   followed by the mechanical and 

electric appliances industries- its production has been showing 

a slower growth,   due to the absence of modern technics in 

the processing of special steels,   more and more asked for in 

the market,   even though this lower production is compensated 

with increasing imports. 

The available data on production and imports for the 

period 1.960/1.969 are summarised in the following table. 

The exports in this sector are negligible. 

Bare Plain wire Barbed wire 

Xttl   Froduc.     Imp.       Prod. Imp.        Prod. Imp. 

ft)        -ill (Ú ÖL.      ft) ft) 
1.966    18.000      3.000    100.000    (n.a.)     35.000 (x)    43.000 

1.969    25.000    10.000    350.000    9.500      47.000 35.000 

(x) Estimated. 

D.i.4.5.2.    Hod and wire-drawing in Bramii 

The heavier concentration of bar-drawing works is in 

tao Paulo, absorbing the 80 per cent of the total production 

and 17 out of the 26 plants existing in the country. 
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The three most important Firme-Bardella,   Trefil and 

Ipirange- have their plante in the  said State.   The principal pro 

Mem they muet face ie their dependency on a market with 

etrong fluctuations in demand,   promoting very   high percenta- 

ges of inactive capacity  (representing some time the  50 per 

cent of installed capacity). 

Its capacity shows a rather wider dispersion than in 

the case of bars,   since  26 plante are distributed among  5 Sta- 

tes: Sao Paulo,   Pernambuco,   Minas Gerais,   Rio de Janeiro 

and Rio Grande do Sul. The production,   however,   appears in 

this  case also,   strongly concentrated,   from the point of view 

of the number of enterprises. 

The most important enterprise,   the Belgo-Mineira, 

works in its plants in Minas Gerais and Sao Paulo.   The  total 

production of the Group was in excess of 200.000 t in  1.969 

and is now putting into operation new plants with the purpose 

of reaching the 500.000 t at the end of 1.971. 

The second Group in importance  -the  "Sul-Riograndense'1 

has three plants: Porto Alegre  (RS),   Ararne s Sao Judas  (SP) 

and Açonorte  (RC).   Its installed capacity is  120.000 t,   with a 

production of 90.000 in 1.969. 

The third Group  -"Siderurgica Barra-Mansa"-  is  start- 

ing the production in its new plants,   whose possible production 

has been estimated in more than 70.000 t. 

Barbed wire 

The installed capacity in  1.969 was of 90.000 t/year, 

with a consumption of 80.000 t.   The exports to  Brazil from 

the European Eastern Countries  (in a "dumping"  system, 

according to the Brasilien manufacturers) make possible, 
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however,   to get a wir« at the itmi price that the dorn««tic 

on«,   but in a better quality,   in the opinion of the user e.   This 

made that in 1.969 the production were not in excess of 

47.000 t,   representing an idle capacity of a 48 per cent. 

The production is distributed among 44 enterprises,   11 

out of them being the most important in production.   In this 

case,   the big Groups are also the "Belgo-Mineira" and "Sul- 

-Riograndenee". 

D.1.4. 5. 3.    Thf llfitof in Bihif 

An enterprise located in the C.I.A.   -Aços do Brasil- 

ie just now going to put into operation a wire-drawing plant. 

It will be a special wire employed as a backing or reinforce- 

ment of tyres,   0,037" thick.   The estimated uotput,   working 

in a single shift,   is 4. 500 t/year. 

With the exception of this plant,  whose products have 

a very specific and specialised destination,   no other wire-draw- 

ing plant is in operation in Bahia. 

It must be taken into account,   however,   the presence 

in the North-East market of the Firm "Siderurgica Aconorte, 

S.A.",  whose programme of expansion provide for a produc- 

tion of the order of 120.000 t of carbon steel laminates in 

1.975,  according to the following distribution: 

PF**¥ct Production it) 

Bars and sections 19.200 

Rods 68.000 

Plain wire 4.200 

Galvanised wire 2.700 

Barbed wire and 

Nails 

grips 14.100 

lit 999 
118.200 t/year 
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0.1.4.6.  fìtti fi*?"1»' producta 

The demand in Bruii for welded tubes,   íound though 

a market etudy made by BAHINT on behalf of the BWE in 

1.946 wae the following evolution of the consumption: 

Years 

1.966 

1.967 

1.96t 

1.969 

1.970 

1.971 

1.972 

1.971 

1.974 

1.97S 

Tka demand for the Northeast of the country wae eeti- 

mated at a 7% oí Brasil,  i.e. : 

Years t <» 1.0*» 

1.970 14 

1.971 ** 

1.972 18 

1.97Î 20 

1.974 22 

1.975 24 

In Bahia, Tuperba, S.A. ie already inproduction. The 

plant it located at the Aratu Induetrial Center, well equipped 

and with a present production program of 8.000 t/year, with 

future expansion to 18.000 t/year.   This industry will sell 
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only 10 to 40% oí iti production in Bahia and the balance to 

othor Staut. 

Alto in Bahia,   METUSA (Fair* do Santana) it un- 

tar traction.   This plant will produca,   among other things, 

halical tub« of bigtiaet.   Its ichodulad production of 5. 000 t/ 

yaar will bt told mainly out of Bahia. 

Thsrsfors in tha wtldad tubular tactor Bahia it • 

•slfiufficisnt. 

b) •aamlass tuba» 

Th« available ttatiitict ara: 

Production 
i»i    ¿i h m) 

Imparti Exports 

l. HT                  70 5 i 

l.Ht                  H 11 i 

l.téf                113 16 2 

Braail it tali sufficient in taamlatt tubsi    Tha 

ssüy import» ara ttatnUtt ttaal tubao of bigger lista than 

tha prttantly producod in tht country and toma lasciai qua. 

liti«! 



D. 1.4.7.     8tnl sheets consuming indmtriei 

Bahia has to be  supplied with steal  sheets from the 

following steel plants: 

- Companhia Siderurgica Nacional C8N 

- Companhia Siderurgica Paulista COSIPA 

. Usinas Siderúrgicas de Minas Gerais USIMINAS 

These companies produce hot and cold  rolled sheets 

in coils and sheets cut to sise. 

The sises of the rolled sheets are standard and the- 

refore all requirements which are outside of these sizes will 

not he undertaken by these companies. 

It would be therefore profitable to install in Bahia 

tome shearing lines which use as raw materials the coils - 

from the steel plants. 

The reasons justifying this recommendation are the 

following: 

. The shearing lines being supplied directly in batches bigger 

than SO tons,  have an advantage in price of 30% which the 

factories mark up on orders  smaller than such a tonnage. 

- With an adequate programming a high coil utilisation factor 

can be achieved, resulting in a reduction to a minimum of 

waste offcuts. 

- Furthermore,  they can provide metal sheets cut to normal 

sise,   since the price differences between coil and sheets in 

normal cuts are the following for the metallurgical compa- 

nies. 
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Prie, diff r.ntiil, b.twn hot rolUd *h.«ti at standard lUf and hot 

Fffltfd ?9ttt 

Thistatti (mm) 
4,76 

4,55 

4, li 

3,10 

3,42 

3,04 

2,66 

2,21 

1,90 

. Not«:  Extra charges for non-• tanda rd •!«••: 

by width:     34.00 N Cr 

by Ungth:   34,00 N Cr 

Prie« difiarantiali batw« 

r2Ued_£2Ìll 

Iltototti (mm) 

2,66 

2,2t 

l.H 

1,71 

1,12 

1,3T 

1.21 

I.H 

MI 

N Cr  SA 

67,50 

66,50 

71,50 

74,50 

74,00 

77,00 

79,00 

80,00 

• 1,50 

N Çr I,A 

15, 00 

4t. 50 

34, 00 

3*. 00 

4S, 50 

4t, SO 

SS, SO 

M, SO 

64, 00 



mtkatti (mm) N çr |/t 

0,14 73, SO 

0,76 71,00 

O.at 77, SO 

0,41 79,00 

0,1} 13, 00 

0,44 OS, SO 

0,42 71,00 

0, St 71, SO 

- Nota: Entra charges tor non-atoaéaré «is««: 

oy wiotn; 40, SO N Cr 

by Ungth: 40, SO N Cr 

It ia claar that otitaido of a law «»captions, tha majority 

•f matai taaata usara nava to raly for «apply on th« «hearing linai, 

•ine« it ia only in rara caao« that tita tnr«« following condition« art 

gl von: 

a) Orear aaovo SO ton« 

») Maad lor normal aiaa« 

e) Rapidity of eupply 

Iff 
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D.2. 1.    MARKET STUDY 

D. 2. 1. I      Historical data 

Copper, a raw material fundamental for any process 

of industrial development, is not produced in Brazil in quan- 

tities covering in an important quantity the country needs. 

Tables Cu-1 to Cu-6, represent basic statistical in- 

formation about the available data on ti,*. Brazilian copper - 

market. 

From the  said Ubi es the following fundamental  aspects 

are deduced: 

a) The Brazilian production of copper ores hai passed from 

70.000 t.,   approximately,   corresponding to 1.961,   to  

163. 000 t.   in  1. 968. 

b) Such figures include,   as ores produced in Bahía,   the   -- 

amounts that for the said State,   are given in Table Cu- 1. 

Such tonnages,   however,   represent  ores  stacked at mine 

and other coming from exploratory  workings; it cannot  be 

said,   then,   that Bahia may have  really contributed,   up to 

now,   to the national production of  copper ores,   which  are 

only supplied by the Cama qua mine,   in the State of Rio  - 

Grande do Sul,   near the border with Uruguay. 

c) The copper ores produced are processed in iti totality by 

the metallurgical plants of Itapeva  (anodes) and Santo André 

(cathodes),   both of them situated in Sao Paulo State.    They 

had a production in  1. 969 of 3. 500 t.   of refined copper. 

d) The greater part of copper consumed in Brazil is  supplied 

by imports,   of an order of SO. 000 t.   in 1.969.   Export« • 
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are practically inexistent,   except  some  sporadic ones  perfor- 

med in 1.968 and  1.969.   not in excess of a total of  500 t. 

In the same year,   the apparent consumption of copper in- 

creased to 79. 500 t.,   being included in this figure the  cop- 

per  coming from scrap recovery. 

e) The negative balance of copper forcing trade represented 

in  1.968 an amount of almoit U.S.   $   60 million,   unfavo- 

rable balance and a  sign increasing  even more en  1.969. 

Copper,   among the products studied in this report,   has be- 

come the  substance with the greatest negative influence on 

the Brazilian balance of payments. 

D.2.1.2.  Projections of demand 

Taking into account that the Decennial Plan of Develop- 

ment only includes the previsions of demand of primary metal, 

without considering the one eventually  covered by scrap reco- 

vey,  we have been obliged to leave aside  the projection offe- 

red by the said Decennial Plan. 

The projection presented in Table  Cu-7 has been ob- 

tained on the base of the  apparent consumptions given in  Ta- 

ble Cu- 5,   making abstraction of the year   1.965 (the conûicti- 

ve situation of Brasil and that year's  difficulties of imports 

and prices,   oblige us to  consider it as  a  year of anomalous 

consumption and,   consequently,   not   to be taken  into account). 

During the period 1.963-1.969,   the apparent consumption of 

copper in the form of metal increased at a cumulative yearly 

rate of a 8%.   In the projection of Table  Cu-7,   the same  rate 

of increase is maintained,   being,  on the other hand,   exactly 

the geometrical mean of the rates presented by CEBRA CO - 
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(10%)  and by the Decennial Plan (6,4%),   with the latter,   evi 

dently,   too modest. 

O. 2. 1. 3.     Balance between the  estimated demand and the  offer 

The inminent  starting of mining and metallurgical  - 

projects of Caraiba orebodies in Bahía State,   presented by - 

Caraiba Metais,   S.A.,   a member  of Pignatari Group and  - 

approuved by the Deliberative Council of SUDENE on Septem 

ber  23,    1.970,   will make that the  situation,   as  far as  it con 

cerns  to the  copper  offer  in Brazil,   may  improve  in a  funda 

mental way. 

On the base  of programmed expansion of production 

detailed in paragraphes D. 2. 3. 3.   and D. 2. 3. 4. ,   the Table  - 

Cu-8 has been made;  in it,   the projections of production are 

presented,   following the Decennial Plan and the  new projects 

of expansion.   Projection II  contemplates the  achieving on  -- 

1. 975 of a production of 83. 000 t.   what would  mean,   if the 

projects are confirmed in practice,   that an equilibrium in the 

ratio national offer/demand could almost be  reached,   with the 

consequent decrease  in imports and savings  in foreign curren 

cy. 

Table Cu-9  gives us the projection of scrap recovery 

for the period   1.971-1.976,   a projection made  supposing that 

the  said  recovery will maintain a  constant ratio with demand, 

which we  estimate,   according to the  observed  trend,   in a  30% 

of the latter. 

Table Cu-10 presents the  foreseable balance between 

Production/Demand in the period  1.971-1.976,   a balance  co- 
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ming to confirm the urgency of carrying out the Caraiba Me 

tai* Project for,   even in the  caie of the  »aid project being 

accomplished,   the balance would continue being unfavourable 

to Brazil,   with a great reduction of shortage  in  1.975,   but 

with a new dislocation after   1. 976. 

D. 2. 1. 4.     The copper  consumption; its  structure 

D. 2.1.4. 1.      Consuming sectors 

The demand on copper  semi-manufactured products 

has been constantly increasing during the last five years 

due to the expansion of big consuming sectors  such as the 

automotive industry,   civil works,   electric  and electronic 

industries,   communications,   naval industry and supply and 

distribution of electric energy.   In the Table Cu-6 the evo- 

lution is indicated by sectors.   The most important consu- 

ming sector  is formed by the electric and electronic indus 

tries,   together with the  supply and distribution of electric 

energy,   absorbing a 58% of consumption. 

Table Cu-11 shows  the apparent consumption of semi 

manufactured products for   1. 968 made by the electric indus 

try. 

D. 2. 1. 4. 2.       ffources of supply 

Three sources of copper supply are available in Brj 

*il to face consumption: imports, internal market of scrap 

and copper production itself. 

In 1. 970,  with imports reaching a figure of about - 

10. 000 t.   and a national production of an order of 4. 000 t. , 

the recovery of scraps was nearly of 25. 000 t. 
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Copper and copper alloys importi follow a  very varia 

ble pattern;   tome of the consuming enterprises  periodically 

import with quotes generally equal;   others,   on the  contrary, 

make it  sporadically,   originating peak values on  some  mon 

ths,   as   it  can be seen in the   chart Cu-12,    corresponding 

to the year   1.969 and first quarter of 1.970. 

The   Brazilian imports  of copper come  fundamentaly 

trom Chile,   even though variable  quantities  are purchased 

in other  South-Ame ri can and European countries.   Table 

Cu-13  gives  in a very clear   form  the volume  and  origin 

of Brazilian imports of copper in the period  1.962-1-969. 

Scrap recovery 

The  recovery is achieved through the  remelting of 

scrap coming from returns  in the transformation processes 

and from materials belonging to discarded,   obsolete  equip- 

ment,   etc.,   such as electric  motor windings,   bronze pie- 

ces and others. 

Its   recovery is rather  difficult at the normal prices 

as far as  it concerns to copper and copper alloys,   and 

easier,   in the case of alloys where  recovery is  more 

complex,    such as bronze,   etc. 

Domestic production 

Up to date,  it is  rather low,   and its present structu- 

re and prospects are given in paragrphe D. 2.3.,   Extrac- 

tive Metallurgy. 
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D.2.2.   MINING 

D.2.2. 1.   Orebeds 

The biggeat copper reserve in Brazil to-day ia  the 

Caraiba/mine  (37, 7 x  10& t of ores) whose exploitation is 

inminent in Bahía State.   Its characteristics are detailed in 

the attached data card. 

This mine is   situated in the bassin of Curaca  River 

where in an area of 100 x 30 km.,   several other important 

masses of ores are to be found (property of Caraibas  Metais 

S.A.,   Pe fiar roya and  Carneiro da  Cunha,   among the  most im- 

portant).   Except the mass of Poco  da Fora (12, 3 x  10° t of 

ore) and other area in dispute cubed by borings by CPRM 

(1.10^ t of ore),   the  reserves in the rest of the area have 

not been estimated. 

Other copper-bearing areaa  quoted by,   or on which 

a verbal information has been obtained,   are: 

1) Watershed to the West of Santo Onofre River,   to the North 

of Riacho de Santana town  (together with fili tes,   limestone 

and iron oxide). 

2) Sierra Mangabaira,   from Caetité to Pa rami r in,   Ibiajara, 

Ibi tiara and Ouricuri do Ouro  (in rocks of the group of daci- 

tes,   rhyolites,   volcanic tuffs and quarts veins cutting thro- 

ugh quartcites and  schists). 

3) Zone of Vavá-Canudos (in mafic and ultramafic rocks). 

4) To the West of Maracas,   in the  direction of Ca ri tendo de 

Sincorá (disseminated in baryte). 

5) Zone of Maracas  (associated to vermiculite). 
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0.2.2.2. 

In tha following data card all batic ralavant data 

on tha visitad Caraiba orabad ara aummariaad.  Attachad map 

ahowa ita location on Bahía itata and otkar additional data of 

intara at. 
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Study   of  the   possibilities   (or   devtlopmont ot 

METALUROICAL   INDUSTRIES IN SAH IA 
DATA CARD 

(tftAZIL) 
Nam* ot Min« . 

CARAIBA (.10 kr') PQ^Q DE FORA (¿? ^'Q, other (» Fry ) 

Mineral: 

!,U 

or Plan 
Idontitiootion 

Owntr        Caraibas Metáis, S.A. Industria e Comercio (PIgnatari Group). 
Rua Antoni do Godoy 88, H and. Sao Paulo (S.P.) (Brazil). 

Geographical   Location 
Fazenda Caraiba, locality ot Jaguarari, district of Serhor do Bon Firn. Curaca River Basin 

(a tributary of Sao Francisco River). Some 500 km far from Salvador, by road, and 390 km to the 
North-East of Salvador, in direct flight (Poco de Fora, 30 km to the North of Caraiba). 

Coordonatas 

X« 399 531 57» u 

Y« 99 51' W S 

Z»   456 m 

•tocography  and  ftofaroncas 
- LEINZ, V 

(ienese da jazida de cobre de Caraiba, Bahia 
Min. e Metal. V. 12, n« 72, Rio de Janeiro. 1948 

- SCHNEIDER, A. 

Piroxeni tos cupríferos de Carabi a, Bahia 
Min. • Metal,, V. 15, n« 90, Rio de Janeiro. 1951 

- MELLO, Jr., J.L; CASTI El, N; P0UCHA1N, E.P. 

Rei at or io sobre a jazida de cobre de Caraiba. Estado de Bahia, Brazil. 
Div. Form Prod. Min. Boi. 117, Rio de Janeiro, 1962 

- QUE IROS MATTOSO, S. 

Verbal information, 1971. 

- CARAIBAS METAIS, S.A. 

Relatorio Anual de Lavra    1965/69 
Verbal information 1971 

DIRECT IffÛPMATlON 1971 

Soological   Description 

An area of gneiss and migmatites,  in metaiwphic facies of anpttibolite-aliandine, with granites and pegr.stites 
of in+rusive characteristics, possibly anatexic. Apparently at the tin« of regional metamorphism, or before it, 
concordant intrtssion:. (sill type) of maphic rocks, reacting with the çneiss, oriçnated rods between raphic and 
fels'c. The cepper dineral i zat: on v/culc come from the «aonatic segregation of inapt 1c reus. 

There are quartz lodes (dike type) and diabase dikes without any association with mineralization. 

Ora lady   Qaomorphotoficol Doocription 

Area of some 150 km long (in a N-S direction) x 30 km wide, where copper mineralizations are present in masses 
more or less lenticular ir nature, w'th di gi tat ions and arborescences. 

Topographical and  Climatica!   Description 
A zone of a smooth relief (with an slope less than a %) except in the proximity of dry brooks and in the hill 

sides of "inselbergs" type. 

Thickness of the ground inferior to 1,20m; fn altered and oxidized zone down to 10-15 m. 

Annual rainfalls: 250-500 mm, (October-April).  ' -mperature lenernlly inferior to 339 c, descending in   Hay- 
August down to 169 e (min.) - 7?ú     !-..,•. \  ',:i.>i;       V(,JP*.,+ >V 
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INVESTIGATIONS 
Chemical Analysts 

The ore appears disseminated in the basic rock, with grades in Caraiba of 1,5% Cu; Q,QB% Ni; Co CCI*; íu and 
f>; d g/'t (wHr a prevalence of the first one), at a level of 440-40C m. Richness in cotter -ncreasin.] Mown to the 
level of 340), decreasing afterwards ;n depth. The rock m neraloçical analysis is: biotite, S4%; planioulse. 23%; 
pyroxere, 17%; opaque 6% 

The oie OT POCO de Fora h;if a fu content of 0,?-1,CJE. 
 The analysis rave been made :r Sao Paule by Larinaçao dt Ketek. (Fignatari Group). 

Otológica!   Studíts 
The geological structure, together with the photo-interpretation, serves as a good guide towards a fundamental 

delimitation fo the zones of basic rocks. 

The geological studies have beer initially carried ou+ by the DNFtl, through the federal University of uahia. 

Later on, Caraibas Metais has prividen the obtention of geological maps (on a direct contract oasis), at the 
scale of 1:50.000 and 1:25. OOC. 

Geophysical   Survey 

Studies on self potential (PS), induced potential (IP), electroreslstivity and electromagnetic: have not yielded 

the expected results. 

Otochtmieal   Survey 
The best results have beer achieved by geochamical investigations, through a direct surve» of copper, A local 

survey has been carried out, and a detailed prospection of the most favorable areas is in an advanced phase. 'It is 

expected that it will be finished by July 1971). 

Investigation of Bore Holes Pitt and flatteries 
Up to the end of 1970, 27 km of borings of a diameter AX (20 in Caraiba and 7 in Poco de Cora) had Deen earned 

out. This work is pursuing now and it is to be expected that a total of 30 I» will have beer toree, Deweti; 1971 and 
1973. The network in Caraiba is 50 km of interspace, with bores up to 50C m in length, with a gradient of 45? to the 
East. 

A but entry up to the level 425 has beer made in Caraiba, followed by a gallery o' some 300 r,  ir a North-South 
d'rpction with transversal devVepmerts. 

Pilot Ront 

No tests have been made in preceding plants. Only di scenti ruouv sample w'nning tests. 

Investigations   and   Studies Proposed 
Once the borings stabilized, it is recommended to perform studies on piezonttric leves, which could influed be 

by the base level of the Sao Francisco River. The ore enrichment up to the 340 level would correspond to the ore ce- 

mentino  zone. 

MINERAL  RESOURCES 
Resources description 

It exists a zone abjve the 440 ley 
and Imburana) of'i.e. W \, wïth a \~j* 

auna of oxidized m neral (alteration zone) with a tonnage (in Caraïbe, Barai* 
Cu and a contents of metallic Cu of 25,000 t. The tonnage of sulphates 

already estimated aomunts to some 50 . 10* t, with a contents metallic Cu 850.000 - 900.000 t. The most recert studies 
have not given yet any cubage. It is expected, though, that it might be in excess of 100 . 10" t. 

Verified  Tonnage Caraiba 

S . 106 t (down to 156 m in depth). 

Poco da Fora 

2,5 . 106 t 

Probable Tonnage 
9,0 , 106 t (from 156 down to 216 m). 5,6 . 106 

Penible Tonnate 
14,3 . 106 t (from 216 dove to 316 m). 4,2 . 105 t 



TECHNICAL   TAILE 
Description of Exptototion Mothoot 

It has been provided to ¡ntiate the exploitation in the second semester of 1973 

The sulphates will be cper. ci* mined, in amphytheatre, with working floors 12 m Mg (the rock presents gooo 
support characteristics), until reach:nr the limit ratio steri les/mineral of 3/1, at a depth o+ about 150 *. »hat is 

expected to fce rtached in a tew of 10 years. Subsequently the exploitation wcnlc have to he under srrurd althoul the 
exrec+ctions art tt.it. by thei, the e>'i-tenca 0+ ether' nasses proptr to oper pit rning. 

As tor the ore fonrinn the oxidized overburden, It has been provided its removal and piling up, 'n order to be 

processed by leaching and cwantation. 

MtltWtOj kanfajattan 

It hes been estimated that the open pit mpWtation In Caraiba will giva 5,2 . 106 t of steriles, and 2,6 . # t 

of 

Conotntrotlan or Praooos NtttiteJ  tomrtym 
The concentration plant wi 11 be located i» the proximity of Carelba Hint. 

The process will be as follows: primary and secondary crushing (maximum size 3,8 cm), in dosed circuit; homo» 
generation by thin layered blading and change of piling through a travers« grab; concentration with crushing to t 

grain slit proper to let free the copper ores; suspension of mineral in water, with additives forming a pulp to oe 

transferred to big flotation cells, with the concentrate coming from tha» to be filtered and dried. 

It has been estimated that 120.000 t/yeer of concentrati? will be attained, with a 32? Cu and arecovery in the 
concertrat ion of 87?, 

DtMriatfen of Traneaart Mttfcoas to Matallurotcol Factory or Seats Otstinetian 

In the open pit the ores will be loaded with shovels In 60 t tilting trucks, to be carried to the primary 

crusher along the aaphythaatre ramp (900 m long and 1,% slope) and a lavai track (300 m lang). 

The steriles will be hauled from the open pit exit to the waste dump alone, a track 400 n long in raup [i,% 

slope), and a live1 part (400 r lenr;). 



MISCELLANEOUS 

Personnel   (Technicians   and Workers) 

A t o * e ' payroll C1 1.800 r-fi  |,,T- teer est ì nateci 

Machinery 

Bucyrus 1b0 B electric loading shovtl and Caterpillar 988 shovels will have to be adquired. 

The transportaron will use 65 short t. (59 long t) tilting trucks. 

Water Supply 

The water will be pumped from Sao Francis« River with an initial head cf 150 m, cp te a head reser\o¡r; a 
gravity ted tubular system -20 km in length- will then take the water to eh different censurine points. 

Power  Supply 

An electric line coming from the hydropower plant of Paulo Alfonso is owned by the CHEST. This 138,000 V line is 
at a distance of 1 km from de Caraiba Mine, and of 500 m from the industrial plants, Iliis line is sufficient for the 

metallurgy of 35.000 t of metalic copper (some 30.000 KVA); it will possibly be insufficient tor a metallurgy of 
70.000 t of metalic copper (70.000 KVA aprox.). 

Other Supplies ( Fuel, oil, explosives, wood.... ) 

Exflosives of amonium nitrate blended with burnt lubricatine oil have beer foreseen. 

REMARK! 

Caraiba is the most important copper reserve in Brazil. 

The civil works will be begun, according to the previsions, on the month of April or May 1971, and the exploi- 

tation on the second semester of 1973 (it could be started earlier if SUDEfi incertives are not deferred). 

It has been provided for the recovery of nickel (1.000 t year), ccbalt and noble metals. 

's still doubtful the recovery of sulphur because cf the lack of a present local consumption and of the econo- 

mical competition of other markets. 

Client! 
UNIDO 

Consulting Firm 

TECNIiERIA 



D.2.3.   EXTRACTIVE METALLURGY 

D.2.3.1.   The   present  structure of production 

In the   Bahia State no  metallurgical plants  for   the 

processing of copper  ores  are  available to-day.   The  whole of 

the  production and   refining are   to  be   found in Sao  Paulo Sta- 

te. 

¡tapeva's  plant receives  the  copper ore   concentrate» 

(35%  Cu,   25% 8)  coming from Camaqua Mine,   after  being 

hauled in railway-wagons  for nearly  1.400 km.   In  Itapeva,   the 

concentrates are  roasted in Herreschof furnaces,   with a   reduc 

tion  in  sulphur to  an average value of 4%.   The  roasted  con- 

centrates are later  on sintered and classified in  sintering 

blocks  of an approximate  size of 90 x  60 mm before  being 

taken  to  reduction  furnaces,   together  with limestone,   rich 

slags  and coke,   in order to obtain black copper oi"  95% grade. 

This  copper is refined in Apelt or Lurgi   furnaces 

in order  to obtain  anodes,   as  a   final  product of Itapeva plant. 

The anodes are  refined by electrolitic   methods  in 

Santo  André plant,   near Sao Paulo,    300 km away  by  road  from 

Itapeva,   obtaining  cathodes with  a  99, 99% of Cu. 

D.2.3.2.   Present capacity of production 

D. 2.3.2.1.    Itapeva Metallurgical Plant 

Sections Monthly capacity 

Roasting 576  t  (concentrate) 

Sintering 460  t  (roasted)  I   1.000 t 
(concentrate) 

Reduction 2. 550  t  (sinter) 
(MACE-APELT) 

Refining 1.020  t  (copper) 
(APELT-LURGI) 

214 



D.2.3.2.2.    Electrolitic  refining  (Santo André) 

It  constitutes  a  part of Utinga's industrial  complex, 

with the   following basic  divisions: 

A - Electrolitic  copper   refining 

B - Metals   foundry 

C - Hot and  cold  rolling 

D - Presses  and wire-drawing 

E - Radiators 

F - Yorkshire 

G - Powder  metallurgy 

H - Auxiliary  services 

The  electrolitic   refining plant has  been built for  a 

production of 390 t/month of cathodes. 

0.2.3.3.   Expansions  contemplated on present plant» 

D. 2. 3. 3. 1.    Itapeva plant 

This plant has  a   capacity  sufficient to absorb,   on 

a  continuous  basis,   the  whole  of future  production of  con- 

centrates  of  Camaqua  Mine.   No  expansion plans  have  been 

foreseen. 

D  23.3.2.    Electrolitic  refining 

The  expansion  of the  plant for  electrolitic  copper 

production  has  been divided into two  stages.   The  first of 

them,   under the heading of enlargement,   is now  being  ca- 

rried out,   being  the   second the one  referred to as  dupli - 

cation. 

The enlargement  stage will increase the present 

cathodes  output form  390 t/month to 630 t/month.   This 

output will be available at the end of  1.971. 
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Th« duplication stage hat been scheduled to obtain  - 

1. 100 t/month of cathodes;   even though its  starting date has 

not been precisely defined,   we have  estimated that it will be 

wholly available at the end of  1.973. 

According to the above estimations,   we  should have 

the following annual capacities of output,   as  far as  it  con- 

cerns to the present production of electrolitic  copper: 

1. 970 4. 560 t/year 

1. 971 7. 650 t/year 

1. 973 13. 200 t/year 

D. 2. 3. 4.     Tha Caraiba Metáis.   S.A.   Project 

The concentrates obtained in Caraiba Mine will be pro 

ceased in the metallurgical  plant to be  set up in its proximi- 

ty.   The location to be chosen for the electrolitic  refining  -- 

plant has been discussed,   as it envolves economic  factors  - 

•uch as its proximity to the biggest consuming market of se 

mi-fabricated products and to the processing industries,   all 

of them situated in the Central-South part of the  country.    - 

When this  report is being  drawn up,   it  seems that its  site 

has been fixed in the proximity of the metallurgical plant. 

According to the information gathered,   the approved 

project anticipates,   for a  first stage to be  running on   1.973, 

a cathodes production of about 36. 000 t/year.    In a  second 

•tage,   whose final date has not yet been defined,   pending as 

it is of the complete  surveying of Caraiba orebody,   70. 000 

t/year would be produced.   We have supposed that the  said 

production would be available at the end of  1.975. 

On the base of the estimated production figures of - 
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the Caraiba project and the on«« indicataci in paragraphe  -- 

D. 2. 3. 3.   for the expaneione of th« prêtent planta,   Table  - 

Ctt-8 hai been obtained giving the eatimatea for copper  pro- 

duction in   1. 971-1. 976. 
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D.2.4.   TRANSFORMING INDUSTRIES 

D.2.4.1.   Denrée of concentration of production 

The copper manufacturing industry in Braasil is 

concentrated almost in its totality in the Middle-South of the 

country. 

According to  sectors,   the industries dealing with 

laminated,   extruded or drawn products,   are located in its  to- 

tality in Sao Paulo and Guana bara States,   and fundamentally 

in Sao Paulo. 

In the  sector of electric  conductors and wire product!. 

among the 90 known plants,   77  of them are  situated in Sao 

Paulo,   4 in Guanabara,   4 in Rio Grande do Sul,   2 in Paraná, 

1 in Minas Gerais and 1  in Pernambuco. 

D.2.4.2.   Installed capacity and man-power 

According to  the  a/ailable  information,   the  copper 

manufacturing industries are,   as far as it concerns to their 

dimension and capacity,    sufficient to   supply  the  Brazilian market 

in its  present expansion and to   export to foreing markets. 

This  sector employs  more than  20.000 persons. 

D.2.4.3.   Expansion plans and investments 

The sector ha» been  continuously expanding its  pro- 

ductive  capacity,   following the demand,   with the purpose of 

maintaining that policy during the next five years. 

The anticipated investments have been estimated for 

the whole of the sector in US  $   60 million for the period   1.971- 

-1.975. 
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D. 2.4.4.   The  industry oí copper  manufactured  products  in  Bahia 

It  is  practically  inexistent  in   Bahia   and   very  re- 

duced in   the  Northeast   of  Brazil.   According to   the   report 

"Perspectiva  de  Desenvolvimento  do  Nordeste  até   1.980   -   Me- 

talurgia"   prepared by   the  Economic   Studies  Department   (ETE- 

NE)  of the   Banco do  NORDESTE  DO   BRASIL,   S.A.   in   1.971, 

only  two  industries  are   working in   the   manufacture   of  metallur 

gical products,   one of  them  in Pernambuco and  the   other  in 

Bahía.   One  of them was  operating  in   1.970 and  the   starting 

of the other has  been   scheduled for   1.971. 

As   for the   enterprises   devoted to   scrap   recovery 

to  produce   copper and   its  alloys,    there   is  one  working in 

Pernambuco  and another  one   (still   in  a   stage  of  project)  will 

be  established in the   Industrial Polygon  of Aratu   (Bahía),   the 

second  one  of  very modest   characteristics with   a   total  invest- 

ment of  Cr.    $   133.000  and a payroll  of  12 people. 
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D.3.1. HIMIT gTVPY 

D.3.1.1.   Historical data 

Just as can be •••n in  Tables Pb-1  and Pb-2,   Bahía 

has been,   historically,  ths principal supplier of lead to the 

Brasilien market,   both in its mining and primary metallurgical 

aspects  (Boquira mine and Santo Amaro tmelter  respectively). 

The most characteristic features of this substance  are the follo- 

wing: 

a) Bahía is the main national supplier of lead ores  and lead 

ingot (71,75% of the total of minig production in   1.968 and 

75,25% of ingot output in  1.970} and at it can be  infered from 

Tables Pb-1  and Pb-2,   its relative importance  is  increasing. 

b) The exports as far at it concerns to ores,   have  an importan- 

ce practically negligible.   In fact,   the available  data  show us 

that exports of lead concentrates to Europe were  only made 

on 1.965,   1.966 and 1.969,  with 13.040 t,   4.816 t and 4.000 

t respectively.   (On 1.965,   the  said sxports were prompted 

by the strikes that stopped Santo Amaro metallurgical plant). 

No data on imports of concentrates of this metal in Brasil are 

available. 

On the other hand, lead imports in ths form of metal show a 

net balance clearly unfavourable to ths Brasilian trade balan- 

ce. 

c) As a consecuence of the above  said,   die national  consumption 

of metal depends on ths foreign offer in a very important 

percent,   as it is shown by Table Pb-3, with an  average annual 

disbursement of foreign currency superior to US  $   2 million 

in the period 1.959/1.968. 
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D.3.1.2.  Projection of demand 

The real demand -with the  exception of the year 1.967- 

perceptibly adjusts itself to the  figures foreseen in the  Decen- 

nial Plan of Economic and Social Development,   as  can  be  seen 

on Table Pb-4.   On this  basis,   it is   considered wise to  maintain 

the  estimate,   unless the  possible aceleration of the nation's pro- 

cess of industrialization  may achieve  an excess on the  figures 

corresponding to the last five years   (1.976-1.980). 

According to this  conservative  criterium,   the   figures 

of the   Table Pb-5 have  been calculated for the years   1.977 to 

1.980,   having maintained the  same  cumulative rate of annual 

increment. 

D.3.1.3.   Balance between the estimated demand and the offer 

The available  data on estimates of production,   gathered 

through  contacts with executive personnel of companies  producing 

primary lead,   foresee  a  maximum capacity of production of 

36.000  t/year in Santo Amaro plant,   for   1.975,   having  been 

scheduled for  1.971  a production of the  said plant of 22.000 

t/year.   We  estimate that the maximum capacity of Panelas Plant 

(Paraná) is  6.000 t/year,   and having in mind these figures an 

the no-existent  of other known plan»  on increase»  in capacity 

of production,   on Table Pb-6 a tentative balance has been esta- 

blished between demand  -the estimated demand-  and the capaci- 

ty of production of primary lead for  the period  1.971-1.980 

(supposing a gradual increase in Santo Amaro output,   from 

22.000  t in  1.971 up to  36.000 t in   1.975). 

This analysis  makes us infer that in  1.980,   the unba- 

lance  existing between production and demand may attain figures 

of an order of 37.000 t.   As it can be seen in the  same Tabla, 

the proportion that the  secondary production of lead has meant 

in the   Brazilian total output,   between  1.958 and  1.970,   is of a 
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28 percent.   Supposing that this percent might be maintained in 

the  decade   1.970-1.980,   the  real  shortage  to be   covered by 

importi would    present in  1.980 the  following figures: 

- Primary lead    42.000 t/year 

- Secondary lead (21%)  U.760      " 

- Total of national   output  53. 760 

- Shortage to be imported  24. 990 

n 

II 

representing at to-day's prices CIF Brazil,   for  imported lead, 

an expense of foreign currency of an order of US $  7.500.000. 

D.3.1.4.   Lead consuming industry.  Its  structure 

Within the category of lead consuming industry,   the 

following  sectors of fabrication may be envisaged: 

- Batteries and accumulators 

- Lead-sheathed electric cables and conductors 

- Laminates,   tubes and other half-finished products 

- Lead salts and pigments 

- Lead alloys 

- Miscellaneous lead manufactures. 

According to data made available by the BNOE the 

sectorial consumption of lead in Brasil,   presented in  1.961 

the  following distribution: 

- Batteries 40, 2% 

- Lead tetraethyl 6, 4% 

- Chemical products 5, 1% 

- Buckshots 5, 9% 

- Packing 0, 8% 

- Cables and conductors 4, 1% 

- Alloys 5,9% 

- Miscellaneous 31,6% 
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The above distribution ha«  suffered several  modifica- 

tions  on last  years.   According to  data  made available   by  the 

"Instituto  Brasileiro de Informaçao  do  Chumbo e   Zinco"   (ICZ), 

to-day's  distribution of lead  consumption  can be  established 

as follows: 

- Batteries  manufacture 50% 

- Cable   sheathing 10% 

- Tubes  and  plates 10% 

- Lead alloys 5% 

- Salts  and pigments 5% 

- Miscellaneous 20% 

It  is  probable that the percent distribution  may  be 

subject to  alterations  on next decade,   having in mind  the  trends 

on lead  consumption in the different  sectors,   that  are   indicated 

below : 

Batteries and accumulators 

Batteries  may be  classified into three  groups: 

- SLI -   batteries  for the automotive  industry and   similar 

uses 

- TB -   batteries  for industrial  traction 

- 8B -   stationary batteries  to  be  used in emergency  equip- 

ment and telephone installations. 

The  SLI batteries  will necessarily follow  the  increase 

to be experienced by the Brazilian automobile park during the 

next years;  it must be  realized,   however,   that the  output    of 

batteries  is   supplied in a  25%,   approximately for  new   vehicles 

and the  remaining 75%,   for  spare parts.   According  to interna- 

tional indexes,   80-90% of the total batteries lead comsumption 

is assigned to SLI  type. 
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Cable  sheathing 

Lead,   as a conductor  sheathing,   has to face other 

materials  as competitors   (aluminium and plastics);  up to this 

moment,   however,  it is maintained the use of lead as a  sheathing 

in many types of cables  (telephones and H.V.   cables),   because 

the substitution materials  do  not surpass the advantages offered 

by lead. 

Pipes and plats i 

Lead has been decreasign in its use as a building 

material in the form of pipes,   and is being replaced by other 

materials   (plastics and copper).   In the form of plates,   however, 

it will  be increasingly used,   both in the building and chemical 

industries. 

liftd »H°Yf 

An increase may be  foreseen,   bom in absolute and 

relative terms,  in the use  of lead in this form,   specially as a 

soldering metal (lead and  tin alloy). 

Salts and pigments 

A decrease of the  relative figure of lead consumption 

in this  form may be foreseen taking into account the heavy 

competitive quality of titan and zircon salts against lead silica- 

tes.   It is  almost sure,   however,   that the global  consumption 

will remain stationary thanks  to  sectors where lead salts will 

continue being used,   such  as  the glass sector and in the plastics 

field where lead salts are  employed at an increasing rate as 

stabilising agents,  etc. 
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D. 3. 2.    MINING 

D. 3. 2. 1.     Orebed» 

Boquira,   in Bahía State,   is the only lead orebed 

mined in the Northeast of Brazil.   Iti  characteristics  are de- 

tailed in the attached card. 

In the  lame   region a series  of ore indications   - 

exist  (Sierra Macaubas,   specially),   within a  radius of 60-100 

Km»,   where some local  prospections  have been carried out. 

There are also indications  of  galena   spread on hy- 

drothermal milky quartz  in Santo Sé  region. 

Studies  of SUDENE   show the existence of lead ore 

in other places in Bahía.   Their reserves  and grades  are un- 

known. 

D. 3. 2. 2.      pata  cardi and map 

In the following card all basic  available data on the 

visited Boquira orebed are put together.   The corresponding  - 

map  shows its location on Bahía State and other additional da 

ta of interest. 

228 



Study   of tho   possibilities   for dtvolopmont of       DATA   CARD 

METALUfWICAL   INDUSTRIES  IN BAHIA  (IRAZIL) 

Namt ot Hin« 
BOOJIRA 

Mintral 

Pb 

MoiUrRoo 
Mtfltifiottien 

Owntr Hineraçao Boqulra, S.A. (Paflarroya Group) 
Prata dt la R^ljg 27Q, ? fo pmjg S,P. 

(toofraphiCQl   Location 
li is situated in the municipality of Boqulra, in th* Sltrra Hacaubes. 720 k*> far 

Salvador, by road, and 470 km to th« Wast of Salvador, In direct flight. 

Coor donato* 

X« KM< W 

Y" 1»«i S 

Za 6W7Q0 a 

•ioMofrtphy  and ftofortnets 
- JOHNS», R.F. 

Lsad-Zlnc deposits of th» Boqulra District. Stata of Bahia. Bruii. 
U.S.G.S. Bulletin I MCA, Washington 19fi. 

- CASSEDANNE, J.P. and HELLO, Z.F. 
Estudo geológico da Mina de Boqulra (Bahia) 
Eng. Hin. Ratal nö 258/9, 260/2/4/5. Rio ds Janeiro 1966-1967. 

- VILLAS LEAO, |. 

Panoraaa politico aineral do Estado da Bahia 
Secretarla das Hiñas e Enrgia do Estado da Bahia. Salvador 1970, 

- ROBERTO CRUZ, P.; LEWIS, Jr.; R.W.; RODRIGUES DA SILVA, U. 
Localidades minarais do Estado de Bahia (Pro)eto Bahia) (In preparation). 

• HINERAC40 BOQUIRA, S.A. 

Rai a tor io Anual da Lavra 1965/69 
Vrbal Information 1971 

- DIRECT INFORMATION 1971 

Zoological   Doscnption 

Binerai iwtion of hydrothamal origin, In lodos *1th vains and concentrations of galana, sphelurlte and, 
In a lessr proportion, chalcopyrlte and pyrite. Gangue, in the case of th» loda, Integratori by chlorite schist 
trawl i te, clay, quartz and itabirite. ' 

Country rock well defined and coepact, integrated by irony quartiite and »phibolita belonging to th» 
Precambrian C. 

Ort tody   ôoomorpnotooical Description 
Three sub-vertical lodes, veil defined, of about 1 e of average  thlcknoss, callad ( 

CRUZEIRO, SOBRADO   and PELADO, with direction N-S at H 25« N (PELADO). 

Without transversal ratifications. 

East to West) 

TtfOfrtfhieol  end Cltmetieel  Description 

The alna is situated In the Sierro ftacaubas, on its eastern side, in a dry ragion. 



INVESTIGATIONS 
Chemical   Analysts 

The mineral is fundamentally galena.   The lodes present a Pb grade of a 9-10% (the minimal grade, economically 
compensating, has been presently fixed by   l'-lineraçao Boquira S.A. in a 8%). The Ag content is very low. The ¿n 
content, just as it has her ascertained,   increases with depth (it passes from 1* to a Ti betweer. the 600 and 
700 levels and in the borings it has reached a 5%). 

Geological   Studies 

The studies carried out until this moment appear as very insufficient ad lacking of systematics. 

Geophysical   Survey 

Data not available. 

Geochemie a I   Survey 
Data not available. 

Investigation of Bore Holes Pitt and   Galleries 

7 oblique bore holes were made in 1968 and 2 other in 1969, cutting the mineralized lodes at the foreseen 
depths sensibly increasing the indicated reserves. Galleries and back-stopes are the mining workings made to 
gage the measured reserves (Cubage), 

Pilot Plant 

Concentration studies have been made in washing plant. 

Investigations   and Studies Proposed 

A geological study and survey of orebodies within a radius of 50-100 km, fundamentally along the Sierra 
Hacaubas. An electromagnetic study complemented by another magnetic one (having in mind the association   with 

Itabirite) on the favourable iones. A geochemi cal study in zones with mineral  traces (guide ores possibly 
gemunium,  cadmium and zinc). Exploratory  boring. 

MINERAL   RESOURCES 
Resources   descriplion The development of preparation labours gives the verified tonnage of mineral;  then It 
Is mantained very constant every year. The indicated tonnare (probable) is the result of investigations made through 
bore holes (198B/69) and, due to this fact,   it has decreased subsequently, when passing to verified tonnage.    The 
inferred tonnage (possible) is a consequence of extrapolations. 

Verified   Tonnage     (Septpber 1970) 
935.320 t with a 9,91% Pb and  92.889 t of Pb 

Probable Tonnage    (id«) 
1.016,5001 with a 9,29? Pb and  94.433 t of Pb 

Possible  Tonnage     (id«) 
350.0001 with  a  9,03% Pb   ind 31.60b t of Pb 



TECHNICAL   TABLE 
Description of Explotaron  Mtthods 

üp to 1960, there -as some open pit exploitation. Noyadays the exploitations is wholly underground   ir the 
mountain, and through pits, too (SOBRADO lode, with skip winding). 

The exploitation nethod used is the one called "Shrinkage Stoplng", climbing frw galleries or sub-levels 
every 6 neters, -eir.g thus possible a better adjudstment to the lode body, a greater number o' taces and 3r 

increased safety in work. 

Two shifts have been adopted, with a total of 80 hammers/day. Two firings a day are made, with sane   40 
o lasts per face. 

The ratio mineral/sterl les in the lodes is ?, and the ore recovery in the exploitation is of 90%. 

The investment in exploitation for 1969 was of 496.000 NCr. 

The exploitation cost in 1969 was 15,43 NCr/t. 

Mining Extraction Tonnage 

Year 1960      1961        1962 1963       1964       1966       1966 1967 1966       1969       1970 

Tonnage        70.570  102.480   123.140  157.560  166.890  180.140   180.550  200.330   230.000   24' 000   257 000 
Pb gradii      11,9      12,6       12,0       11,3       10,9     10,6 9,6        9,6 9,8       '9,5       \ 0 
A9 (gr/t) - . -       50 21 . . 

Concentration or Proco«» Method  Description 

The mineral passes to a gravity solution washing plant (a property of CQ3RAC, and rented to Minerarao 
Soqulra, S.A.). ^ 

•n » FT th! ÍÍS (S,ZTS ^°° m) H pa:;S8S t0 a C,0S,d C,rcuH -,th a double «sMnfl Process to be reduced 
w ! ? l\    t    m:   he P7kKi if585 ** t0 a ta" m,n t0gither -,th the additl(* •* s°d^ sulphide and 

/ine su phati, the pulp is subsequently separated with rakes, addition of «anthatet., separation In flotation 
cells, in closed circuit with additives. The concentrate passes then to thickeners suffering a final filtration 
with centrifugal pumps. 

The concentration ratio is 7,2 and the enrichment ratio 5,8. 

The concentration costs (1989) were: Direct costs, 922.000 NCr; Indirect Costs, 1.146 NCr. 

The concentration cost (per ton of mineral processed) (1969) was 8,35 NCr. 

Tonnoge, Concentrated   or  Processed 
Year 

Processed tonnage 
Concertr. tonnage 
Pb Grade % (concent. 
Pb Grade 2 (striles 
Pb recovery, [%} 

1960 1961      1962     1963     1964     1966      1966     1967      198B     1969     1970 

77.350 99.950 113.740 169.850 156.540 179.710 193.640 196.700 217.630 247.650 267 500 
11.410 18 115   18.132   25.420   26.193   26.515   25.660   26.960   30 220  32 S  32.5* 

52,9 53,7      55,0     56,6     51,7      56,2      56,2     54,4     57,3     55 1      59 4 
4»8 3'4       3,9       3,3       2,7       28       26       25       2          2            1 

65,4 77,4      72,8      75,1      79,1      77,9      76 8       7,8    81 0     76,9     80.0 

Description of Transport Methods to Metallurgical  Factory or Sales  Destination 
At the working faces (sub-levels) a first transport In 250 1 trolleys takes place. The ore is then passed to 

500 1 trolleys in galleries of floorings (with human traction) and It Is taken out along the master galleries, in 
2.500 kg waggons, with Diesel traction. 

From the pit-head silo to the washing plant, along a distance of 3 km, it is hauled In tilting trucks, with 
a capacity of 10 t. 

Fran the washing plant to Santo Amaro Smelter (640 km) it is hauled in trucks, along a road now being in 
construction, to the ¡unction with the paved road Bfi-242 (Salvador-Brasilia). 

Destination of concentrates (tons) 1965 1966 1967 1968 1969 1970 

C0BRAC (St. Amaro, Bahia) 7.703 19.271 25.152 21.240 23.806 27.852 
PLUMBUM (AdrìanopolU, Paraná) 4.472 4.046 1.041 8.980 5.444 ¿Tu 
Export (Europe) 13.040 4.816 - . 4^000 '   - 



MISCELLANEOUS 

Ptrtonntl   (Technician*   and Workers) 

The higher personnel is composed fundamentan y by french and braiillan technicians. 

The local, non-spec) a M zed, man-power has a turn-over of 1 to 2 times a year. 

Year 1966 1966 1967 

Number of workers (average) 173 174 223 

1968 

304 

1969 

2» 

1970 

330 aprcx. 

Machinery 3 »pressors KSB, 24 m3/oin (2 electric) 
3 compressors Pfi 600 Atlas Copeo, 17 B3/iiin 
1 compressor PT 900 Atlas Copeo, 25 i3/mln 
1 electric generator 
3 tilting, 10 t, Mercedes Bri trucks 
1 tractor 
3 frames Vulcan Denver 
2 frames of Brazilian manufactura   

Wat« Supply 

A water concession (shared with other users) is available at a distance of 9 km, with a 6" duct. It sews to 
be insufficient for the development of tht mint (washing plant). It would be necessary to get more water and to use 
a 8" duct, or to work out water-wimlrgs in the sub-soil (the region presents vw^ dry periods). 

Power  Supply 

A generator for the electric power supply Is available. 

CŒLBA has In project a 69.000 V line of about 85 lot In length joining Boqufra to 
electrified. 

Jesus da lapa, already 

Othor Supplì«s  ( Futi, oil, sxptotivss. wood    ) 

Data not available. 

ftfMARKS 

This nine Is the only lead orebed now In exploitation In the North-East of Brazil. 

The Investigation of the orebed Is Insufficient (geology, gtophyslo* »chemistry, boring holes). 

Citent; 
UN I 0.0 

Consulting Firm. 

TECNUEAIA 
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D. 3. 3.    EXTRACTIVE METALLURGY 

D. 3. 3. 1.      Production structure 

Santo Amaro de Purificaçao plant in Bahía State, 

based on the processing of lead concentrates  coming from  Bo 

quira,   is the most important smelting plant for primary  lead 

in Brazil.   It is  a property of the Compañía  Brasileira de   -- 

Chumbo (COBRAC). 

A part of the Boquira concentrates are  sent  to  the 

•melting plant of Panelas (Paraná),   a property of PLUMBUM 

S.A.   member of the  same financial group of COBRAC and   co 

nnecced to the Société  Miniere et Métallurgique de Peftarroya 

(France) and to the Auto-lite Co.   (U.S.A.). 

Just as  it has been indicated before,   Bahía  is   the 

principal supplier of primary lead of Brazil in its Santo Ama 

ro Plant,   for the output of Panelas  smelter  is only about   -- 

4. 500 tons/year. 

Typical analysis  of Boquira  concentrates processed 

in Santo Amaro smelter,   corresponding to the same month, - 

are as follows: 

JEU. _£*&- Ag (g/t) 

54,6 0,04 183 

54,3 0,05 202 

54,9 0,05 184 

Santo Amaro  smelter was started on 1. 959.   It has 

produced since that year,   the following tonnages of refined   - 

lead ingots in form of ingots. 
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Year MÜE&IfiAf 

1.959 660 

1.960 5.871 

1.961 7.642 

1.962 1.669 

1.963 11.971 

1.964 9.290 

1.965 3.840 (K) 

1 966 9.574 

1.967 12.207 

1.961 10.795 

1.969 11.617 

1.970 14.600 

1.971 22.000 (scheduled) 

(a) A reduced output, au« to strikes 

The estimated production increases will perhaps 

attain a maximum of 36.000 t/year in 1.975.   It is  rather 

improbable that this  figure may be surpassed as it depends 

on Boquira's concentrates production which increase,   seems 

not possible unless larger reserves in lead orebodies may 

be found. 

In Santo Amaro smelting plant,   of a  simple and 

obsolète conception,   no one of the other metals accompanying 

load (Agi   Cu,   Zn) in concentrates is recovered. 

The general lines of process are: 

i) rrttirtttoft 9i cariti 

With an equipment of ore staking,   coveyors,   feeding con- 

veyors. 
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2) Roftftiin and agglomeration 

1 Dwight Lloyd machin« with air suction and auxiliary el« 

manta. 

3) IfflfiÜM. 

1 "Watar-Jacket" furnace and auxiliary element a. 

4) ItfiltiM md dasilvarina 

•oftening,   decoppering and de ail ve ring vats. 

De »il ve ring crostar Parkas and decoppering skins 

are forwarded to Panela's smaltar, Paraná, to be proceeeed 

in ordar to recovar Ag and Cu. 
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D.3.4.     MANUFACTURING INDUlTsUEl 

There ii no enterprise in Bahía operating on the 

manufacture of lead products.   The most important enterprises 

¿«voted to the  recovering of metal,   that is,   secondary manufac- 

turers,   are in Sao Paulo and Guanabara States,   being the two 

most important: 

- FAE,   S.A.- Industria e Comercio de  Metáis 

- A.   TON OLLI,   S.A.- Industria e Comercio de Metais 

The recovery is made,   too,   by many other minor 

enterprises,   aome of them associated to the above mentionned. 

On« of the most important of this enterprises 

produces laminates and miscellaneous manufactured products, 

including buckshots. 
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D.4.1. MAMUfT 8TVPY 

D. 4. 1. 1.     Hiitorical Background 

D. 4. 1. 1. 1.    Mancane te ores 

It ia not manganese, framed within this study» one 

of the substances contributing most esentially in Bahía to the 

Brazilian mineral production. One must point out, on the -- 

other hand, that the level of knowledge presently existing on 

the reserves of the State of Bahía is very low and, in most 

cases,   contradictory. 

The most important peculiarities of the production 

of manganese ores,  according to Tables Mn-1 and Mn-2,   are 

as follows: 

a) At to-day's rate of exploitation,   the Brazilian production 

is totally sufficient to cover the necessities of its own and, 

at the same time,   to supply an intense export market that, 

in 1. 969,   brought to the country foreign currency reaching 

the figure of U.S. $.   17  million. 

b) Bahía's contribution to the manganese ore production has 

been,  up to now,   small. 

D.4.1. 1.2.    MfflMf*«*« ffrro-aüOYf 

The production of manganese ferro-alloys in Brazil 

has been limited,  up to this moment,   to standard or carbon 

ferromanganese,   (Fe-Mn-HC) and to ferrosilico-manganese 

(Fe-Si-Mn). 

Table Mn-3 gives the data pertaining to production, 

foreign market and apparent consumption in the cases where 

it has been possible to obtain them,  having in mind existing 

statistical deficiency. 
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Bahia'•  contribution to the production  of  Fe-Mn-HC 

and Fe-Si-Mn began in  1.969,   with the outputs  of  FERBASA 

and SIBRA,   partially assigned to export. 

D. 4. 1.2.Demand's forecasts 

On the basis  of specific  consumptions,   estimated 

through a  comparison of ferroalloy  consumption and the total pro- 

duction of steel ingots  in the last years,   the average   coefficients 

of consumption of the  different ferroalloys given in Table Mn-4, 

are obtained. 

Supposing  that the  said  coefficients   may   remain  - 

without suffering a great variation during the next five  years,   and 

taking into  account the   evolution of the  total demand  on  steel,   of 

production capacities  and of the offer,   according to the  "Plan Si- 

derurgico Nacional"  -Table  Mn-5-   Table  Mn-6  can been made, 

establishing the estimated projection of ferroalloys  demand for 

the period  1.971/1.975,   in tons and MWh. 

D. 4. 1. 3.   Balance between the  estimated demand and the offer 

The analysis  of the  situation of the ferroalloys en- 

terprises  and of their  production  capacities,   based on the  studies 

made by the Ministerio da Industria  e Comercio,   allows to esta 

Wish the Table Mn-7.   It may be  deduced from it that in the pe- 

riod  1.971/1.975 a high excess in  capacity will be  evident;    -- 

which on the basis of consumption  estimates  referred to above, 

would not be in balance before  1. 975. 

Therefore,   the domestic  demand of conventional fe- 

rroalloys will be covered in its whole with to-day's   extension 

plans,   and letting a wide margin of capacity susceptible to be 

devoted to possible exports. 
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S. 4. 1. 4. 

Th« ferroalloy« industry,  who«« characteristic« 

are given in D. 4. 3.,  it tit« main market for manganese ore«. 
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D. 4. 2.    MINING 

D. 4. 2. 1.     Orebcdi 

In the State of Bahía the moit important orebeds, 

known and in exploitation,   are located in the  zones of Urandi, 

Licinio de Almeida,   Caculé and Jacaraci,   with the characte- 

ristic» described in the enclosed data card. 

Several other mineralized masses are in exploita- 

tion too in the  region of Jacobina (see the enclosed data  card) 

and Santo Antonio de Jesús. 

Surveys have been carried through in the municipa- 

lity of Marau (district of Tremembé),   at a distance of 8  Km. 

from the  seaside,   where a reserve of 1,8 x  10° t.   has  been 

estimated,   without any guarantee of its reliability,   as  far  as 

it concerns to us. 

Another potential mining area is located in the re- 

gion of Tavapé, with an estimate of 4 x 10 t. with the same 

reserves as before on our part. 

D. 4. 2. 2.     Data cards and Maps 

On the enclosed data cards,   the most important da- 

ta on the visited orebodies in the zones of Urandi and Jacobina 

have been summarized,   with an indication on the corresponding 

map of their location within the State of Bahia together with 

other additional data of interest. 
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Study   of  the   possibilitits   for   development of DATA   CARD 

METALURSICAL   INDUSTRIES IN BAHIA   (BRAZIL) 

Mintrol: 

Motter Pion 
Identification Nomt Of  Mint Pedra Prêta; Bamabé; Barreiro dos Campos; Cidro Santo Efigenia; Lagoa Dantas; 

Qllvio; Pardim; Pedra de Ferro; Tavá; Val Qu-. Quer: Vr^ Wr«fa H. I.^K,  

Owntr    Mineracao Urandi, S.A. (Antunez Group) 
Rua Chile 29, s/102 Salvador (Ba) 

Geographical   Location 
The different mines are situated in a band area following, in general, a North-South 

direction, that stretches itself frur Urandi (Earrelro dos Campos), ir a length of 60 km, 
towards Caetité (Lagoa Dantas). 

The zone is at a distance of about 760 km froi Salvador, by read, and of 470 l«i in direct 

flight, to the WSW of Salvador. 

Coordinate« 

X« 42? J0» W 

V« 148 KV S 

2 s  6CÜ/9Q0 m 

Bibliography  and References 

- ALMEIDA, A.L.M. 

Jazldas de Manganas do Bahia: Brasil 
Div. Form. Prod. Min. Bull. 90 Rio de Janeiro, 1963 

- RIBEIRO FILHO, E; ELLECT, N. 

Magnetometria relacionad; a jazldas de Manganeso do Sudoeste d« Bahia. 

Min. e Metal. Vol. XLIX, Nfl 2B9, Rio de Janeiro, 1.969. 

. ROBERTO CHUZ, P.; W.; RCDRIQUES DA SILVA, U. 

Localidades Minerais do Estadc da Bahia (Projeto Bahia) 

(In preparation) 
- MINERAÜ URANDI, S.A. 

Relatorlo Anual de Lavra 1.965/69 
Verbal information 1.971 

- DIRECT INFORMATION 1.971 

Geological   Description 

The ore appears tied to the Precambrian of the Minas Gérais serles and its origin is, seemirgly, 
metasedimentary. The most persistent rock in the series is quartilte. The prothominerallzed is, in general, 
magnesipherous dolomite from chemical precipitation (4 - 6£ Mn), with a subsequent errichment on e>posure 
to atnospheric ir-Huerces passing from carbonate to oxide. In the eastern zones and, as a function of   the 
existing rocks, the methamorphism originated gondite, a very siliceous ore, that, later on, under     the 
Influence of atmospheric agents, grew richer and became an oxide. Ir the mines with a high content of iron, 
carbonate, magnetite or jacobsite are to be found. The ore is in contact with mica and meteorlzed schists . 
In the same zone, gneiss and amphibolites crop out, besides quartzltes. 

Or« Body   Geomorphotogical  Description 

The mineralizations fori,1 '.cfttllirg like a pier in a direction North-South, continuing along dawn to 
Diamantina, as lenticular, isolated masses. There is enriched ore "In situ", stratiform, and in other typst 
of presentation (compact, friable, botryoidal) and other ores of a "chlpplrgs" type, together with  others 
eluvial and aluvial in nature. The thickness of the mineralized masses is   variable from mine to mine  and 
from type to type. The upper ones can be estimated fro* 1/2 to 4 m thick. The stratlfoms are more variable 
(we have seen some ones of about 6 m thick). 

Topographical and Climatica I   Description 
It is a zone, in general, of a very rugged topography and morphology rendering difficult the acctss 

toit. 

The tracks are seriously affected by rains, obliging to di scentlnui ties in wori In some mines during 

the rainy seasor. 



INVESTIGATIONS 
Chtmical   Analyses Vari, tie from mine to mine. The average analysis are 42? Mn and 7% Fe. 

Mine Nn ;f                Fe % S1O2 % Al^ % P% S ? 
Barnabe                     40 14 3 k 0,03 Traces 
Cedro Santi 
Efigenia                  45                   6 3 4 0,05 0,6 
Oli vio                     41 13 3 4 0.03 Traces 
Prtrc Prita 46 2.5 4 3 0.05 Tracts 

Geological  Studies 
The studies performed present J very local and disperse character. A general study of the whole of the   zone, 

including the investigation of many parti of it with a difficult access because 0' the vegetal cover, is needed. 

Geophysical   Survey 

The association of magnetite to jacobsite allows magnetometric investigations. Sow local studies have 
already been made (Bernabé, Pau de Nego, Lagoa, Vereda...), it seams that with positive results. 

Geochemical   Survey 

Data not available. 

Investigation of Bore Holes Pits and Galteries 

Before the exploitation, exploration pits are normally dug out in mines of aluvial concentration, and 
gallerie in the mountain (nines (Pedra Prêta). 

Pilot Plant 

Pilot studies are at present being made in order to try to work the fines and the "crippíngs". 

Investigations   and   Studies Proposed 

Hineracao Urandi S.A. has a junior geologist, on a contract basis, to develop an investigation and surveys 
Programm. 

It would be very convenient to make an aeromagnetic study, complemented with ground gravlmetry, and 

•>ploration boring. 

MINERAL  RESOURCES 
Resources description 

An estimate of 1. 10° t., with a grade higher than 40? Mn could be made joining together the diverse owners 
in the region. 

The most important single mine reaches 200.000 t, and the biggest aggregate is centered in Lagoa Danta, 
with 500.00C t (300.000 t of them with a gride susceptible of being economically Derefi dated). 

Verified  Tonnage 35.000 t    (Pedra Petra eine) 

Probable Tonnage 20.000 t    (Pedra Petra mine) 

Possible Tonnage 10>000 i   (Pedr8 Mra i|n|) 



TECHNICAL   TABLE 
Description of Explotation Methods 

Exploitation In open pit, adopted to the morphology and type of ore. In the several mines with ;nd erriched 
overburden, the eluvial cover is removed with loading shovels. The mineral is ripped away with ricks and shovels; 
the blocks bigger than 6n are broken with picks and mallets, helped with wedges and chisels. 

In the manganese mines with deep stratiform ore, the crown steriles are removed In amphitheatre, with banks 
of maximim height of 12 m, and ripping out subsequently the ore just in the same way that in the other mines. 

The steriles are taken to the waste heaps in buckets, with trucks equiped with LUGGER-BROOKS frames. 

The ratio steriles/ore varies as a function of the mine and phase of exploitation, between 1/10 and 6/1. 

1966 

Mining Extraction Tnnnsgo 
Year 1966 

Mineral production 35.606 
Steriles production 35.677 
Ratios steri les/mineral (1) 1:2/2:1 

(1) Annual average for the different mines (Extreme values) 

1967 196B 1969 

29.933 23.167 7.396 19.ib4 
54.190 71.444 12.962 57.804 
1:1/4:1 3:1/4:1 1:10/6:1 1:10/6:1 

Concentration or Procos« Method  Description 
A manual plcking-up is carried out in the mine, i'1 order to separate the fraction < 1/2" (fines and "chip- 

pings") which is then stored waiting for a possible washing to eliminate the clay and Hmorltlc materials and an 
eventually possible future sintering. 

The fraction >6" is broken in order to reduce its granulometry (occasionally, a size up to 10" is admit- 

ted). 

The present recovery of ore can be estimated in a 60 - 70? 

The ccst of ore (1969) in the shipping piece (without Including the general administration expenses) was 
35,26 NCr/t, and the selling price 53,13 NCr/t. 

Tonnoft. Concentrated 
See above. 

Deter iet ion of Tronstert Methods to Metallurgical Factory or Sates Destination 
The transport is made in trucks (of a tilting type), or In buckets (trucks with a LOGGER-BROOKS device), 

both fro« the work faces to the stacking piles, and to the shipping railway station. 

This transport Is made in trucks of their own (8 tilting ones and 12 with frames) or in rented trucks 

(8 in number). 

Fro« Licinio de Almeida (and occionaly from Caculé) the ore is transported by railway waggons to the 
metallurgical centers: 70? to Slbra an Ferbasa, in Bahia, and 30% Aluminio H.G., In Minas Gérais. During our 
vltlt 6.000 t/month were transported. 



MISCELLANEOUS 
Personnel   (Technician»   and  Workers)  The non-specializec1 nan-power h easy to obtain under contract 
at any moment, and more special),    dur in,¡ the dry season, except in Brejinho das Amatistas, because 01  the activities 
ir the "garimpos" (it is taken from Licirio Je Almeida). 

The exploitation ot some mineo, it is sup-contracted on a piece work basis, as a consequence ot the difficulties 
of control. There is no specialized man-power in the region (it must be previously 'rained or wrought  fror,   Belo 
Horizonte). Man-jowo  (1'Jfil) under -. direct contract: 48. 

Machinery 
rt tiltin! trucks; 1? 'rucks equipped with LOGQFR-BOOKS frames for the transport of uuckets. 

Water Supply 

Insufficient at present. It represents a real difficulty tor the provision of 3 washing plant (Insufficient 
volume and the problem arisinqfrom the disposal of waste waters). 

Power   Supply 

Three Diesel generator sets are available, a property of Mineraçao ijrandi, in a more or less et ti ci «it 
condition. 

The nearest electric supply lint is in Guarani, öO kn far away, Dut a extension of it nas 'eer anticipated, 
passing at 3 dit tance of 30 1er from Licinio de Almeida. 

Other Supplies  ( Fuel,oil, explosives, wood... ) 

No explosives are used. 

REMARKS 

The ore in this area was discovered on the occasi - of the construction of the railway line o^ LEST1 

Brasileiro, although at first it was considered as being coal. 
vi in erario Urandi began its activities in 1959. 

The exploitation is now (1971) in a very active phase with sales figures up to 8.000 t/month. [he domestic 
market demand is even greater (Sibra, Fertasa, Aluminio, H.ti., Hrometal, Cosipa, etc). 

Client: 
UNIDO 

Consulting Firm. 

TECNIBERIA 
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Study   of  the   possibilities   for   development of        DATA   CARD 

METALUR6ICAL   INDUSTRIES IN BAHIA   (BRAZIL) 

Nam« of Mine 
1) CA8AVIEIRA; 2) ITAPURA; 3) OLHOS D'AOJA; K) DO PADRE 

Mineral : 

Mn 

*SRST 
kfontihoatton 

Owntr    Arditti Minéiros 3.A. (ARMISA) 
Rua Chile 22 s/905 Salvador (Baj 

Geographical   Location 
1) Fazenda Mandacau; municipality of Mlrangaba; district of Taguarandi (60 km from Jacobina), 

2) Municipality of Miguel Calmon, district of Utapuna (70 km fron Jacobina). 3) and 4) Municipality 
of Jacobina (54 and 5 km from Jacobina, respectively). Jaotblna region is at a distance of some 
310 \m from Salvador, by road, and 290 km in direct flight, to the IW of Salvador. 

Coor donatos 

X«  40B 31» * 

y* us iv , 
Zs   500/700 i 

Bibliography  and  References 
- KEGEL. W 

Manganese deposits of the State of Bahia, 
Inter. Geo I. Congr. 20th. Mexico. Manganeso Sytp. t. 3. Mexico 1.956 

- POUCHAIN, E.b. 

Other occurrences of manganese in Brazil. 
Intern. Geol. Conçr. 20th. Mexico. Manganeso Syap. t.3. Mexico 1.956. 

- MINERACA0 URANDI S.A. 

Relatorio Anual de Lavra, Minas Itapura y Do Padre   1.968/69 and 1.966/69. 

- DIRECT INFORMATION:    1.971 

Geological   Description 

No geological studies are available. 

Ore Body   Goomornhotogjcal Description 

The ore (01 nos d'Agua) is forming a cap type pod In an area of W0 x 600 m, more then 4 m. thick in sane areas 
(that is the depth reached by pits). 

In Do Padre mine it appears In the fora of tabular veins cropping out in some points and disappearing in others. 
The gangue Is ferro-slllceous, with a low per cent of alumina. 

Topofrophicol and Climatica!  Description 

In Itapura and Padre, the rains oblige to a temporary interruption of works. 

In Do Padre mine, the exploitation was totally   interrupted by climatica) (and economical) reasons between 

1963/66. 
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INVESTIGATIONS 
Chtmicat   Analyst« 

- Itapura ore (1969): 

. Do Padre ore (1969): 

46^8* Un; 5,8* Sl02; 1,15 Fe; 0.0B? P. 

39-45* Nn. 

Otológica I   Studiti 
No geological studies have been made available. 

Geophysical   Survty 

No geophysical surveys have been nade. 

Otochtmical  Survty 

No ge*che*ical surveys have been tadt. 

Investigation of Sort Hotos Pitt and Sotltrèos 

The «tints, In general, have be» very little Investigated; pits and galleries are digged out when a location 
of mineral is needed for an Inmlntnt exploitation. 

Pilot Plant 

No pilot plant studies heve been made. 

Investigations  and  Studiti Propasad 

Geological mapping to define the ore masses and a network of pits in order to define reserve! and grados. 

MINERAL  RESOURCES 
Rtsoureos dtscription 

No information available. 
According to the data provided by Froes de Abrsu (19(D), a tonnage of manganese In the zone between Jacobina 

and Bon«« of 100.000 t. can be estimated. In the opinion of F. Soares de Andradt (votai Information, 1971). a 
... ¿tfaiíllffi^bejsliMtjd,   

Vtrifitd   Tonnagt 

rVflbablo Tonnagt 

: 

Possi bla Tonnagt 



TECHNICAL  TABLE 
Dttcription of Expío tot ion  Methods 

The most important explotatlon is the one of Qlhos d1 Agua filine. 

The exploitations are made in open pit, by hand, with picks and shovels, loading the mineral ir buckets with 
are subsequently transported in trucks. 

Ir. Olhos d'Agua, per ton of material ripped out, 200 kg. of ore are obtained, with a monthly out. ut of about 
150 tonr. of ore. 

This openpit exploitation, nuking the best of local topographical ondulations, where work feces are established, 
is combined with an underground exploitation through directional galleries (Do Padre and Itapura). 

The rctlo steriWo-o ir 1.969 wa?.; Itapura 2:1; Do Padre 1:1. 

Mining Extraction Tonnage) 

See below, tonnage concentrated or processed. 

Concentration or Proeoot Method  Dttcription 
The mineral caning fn» Olhos d'Agua Is washed at Jacobina. In the other mines, the ores ara directly .ashed 

In the own area. 

The coarse ore is previously broken with mallets, a picking up is made by hand, removing with hand hammers the 
steriles inclusions and laying aside the lean ores. 

Tonnoft. Concentrato*  or Prece««* 

Mno Year 1.966 1.967 1.96B 1.969 

Itapura - 555 

Do Padre 757 ? 8.131 632 

Ootcriotion of Trontoort Mothodt to Metallurgical  Factory or Salts Destination 
At the mine, the transport Is made by DECAUVILLE lorries, or with buckets on trucks. 

Fran the stockpilings It is transported to Jacobina by truck, continuing then by train to Sao Roque  or 

Salvador, to be loaded In ships and exported. 

The selling price (1969) to the united States was 47,60 N Cr/t. 



M I b O u L k. f\ ÍN L. U U O 

Ptrtonntl   (Techniciant   and Worktr») 

A notorious lack of technical direction is patent. 

According to verbal information (February 1971), the personnel Is distributed in the following nanner: 
Cano vi tira 10 men; Itapura 30 men; Olhos d'Agua 20 men; Do Padre 10 men. 

Machinery 

Data not available. 

Wat« Supply 

Insufficient in sow e exploitations. 

ft»wtr Supply 

The visited nine has no power supply available. 

Oth« r Supplite ( Fuol, oil, oxplosivti, wood.... ) 

Data not available. 

REMARKS 

Only the Olhos d'Agua mine has been visited. 

CHont 
U.N.I 00 

Consulting Firm. 

TECNISERIA 



D. 4. 3.   EXTRACTIVE  METALURGY 

D. 4. 3. 1.   Pre went production structure 

D. 4. 3. 1. 1.     General 

The manganese's metallurgy is fundamentally  cons- 

tituted by  industries producing  manganese ferroalloys,   in  -- 

electric  reduction furnaces, with ores,   reducing agents  and 

fluxes as   raw materials. 

The Brazilian ferroalloys   industry produces,   up to 

this  moment,   only high carbon  ferromanganese alloys  (Fe-Mn 

HC),   with 75/80% Mn and carbon contents of a 7-8% Silico- 

manganese  (Fe-Si-Mn) is also  produced with  18/20% Si  and 

65/70% Mn. 

The State of Bahía  is   substantially contributing,   sin 

ce   1.967,   to the ferroalloys'   production,   with a 7.500 KVA 

furnace,   owned by the company   "Ferro-ligas de Bahía"   (FER 

BASA),   devoted to the production of Fe-Mn HC.   Other  com- 

pany,   the   "Electro-Siderurgia  Brasileira"  (S1BRA)  started la- 

ter on in   1. 970,   the operation  of four furnaces,   of a nominal 

unit power  of 5. 400 KVA,   in the polygon of ARATU,   to produ 

ce Fe-Mn HC  and Fe-Si-Mn. 

The remainder ferroalloys  producing plants are lo- 

cated in the States of Minas Gerais   and Sao Paulo,   either in 

the  form of independent companies  or as a part of integrated 

steel plants  following a policy  of self-sufficiency in ferroal- 

loys,   (as  in the case of the Cía.   Siderúrgica Nacional). 

D. 4. 3. 1. 2.    Short description of Bahía plant» 

Circumscribing ourselves  to the sector of conven- 

tional ferroalloys (for in Bahía,   at Aratu,   there is also a 
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special ferroalloys producing plant with a capacity of 600 t/ 

year),  we shall point out ta« following data,   corresponding 

to producing compani«i. 

a) Farrollaas da Bahfa.   I.A.   (rERBASAl 

PJaj& - In Po juca (60 Km.   approx.   from Salvador) 

PrftfafftiiBI, - Fe-Mn HC (74/78% Mn; 6,5/7,5% C) 

High carbon farrochrom« (Fe Cr HC) it alto pro- 

duced and,   sporadically,   toma batches of ferrosilicon (Fe 

•i). 

rurnaces: 

1 of 7. 500 KVA (Lectromelt,   UfA) - (Fa Mn HC) 

1 of 4. 500 KVA (national) -  (Fe Cr HC) 

1 of 3. 000 KVA (national) -  (Fe Cr HC) 

1 of 2. 500 KVA (national) -  (Fe Cr LC) (out of action) 

10.100 t.   Fe-Mn HC  - Brasil 

9. 600 t.   Fe-Cr HC - Brasil (3. 600 t) . 

U. 8. A. (5. 400 t) 

Argentine (600 t) 

b) Electro-Sideruraica Bratileira ÍSIBRA) 

¿lütt, -    Aratu industrial polygon 

Fe-Mn HC (75/80% Mn; 7/7,5% C) 

Fe-Si-Mn (65/70% Mn;  18/20% fi) 

Fe-Si (discontinued) 

2S2 



Furnace•: 3 oí 5. 400 KVA (Fe-Mn HC) 

1  oí 5.400 KVA (Fe-Si-Mn) 

\f 971 Program:      7. 500 t.   Fe Mn HC   (Venezuela) 

7. 500 t.   Fe-Si-Mn (Venezuela) 

6. 000 t.   Fe-Mn-HC  (Brazil) 

SIBRA has a 50% capital participation of Industriai  Side- 

rúrgicas Grassi,   (Argentine). 

The manganese ores supplied to SIBRA and FERBA 

SA come integrally from Bahía mines. 

Charcoal is used in both plants  as  reducing agent 

coming in a great part from nearby forestry works  owned 

by the ferroalloys  companies. 

D. 4. 3. 2.   Present capacity of production 

At the end of 1. 970,   and according to the above mentio- 

ned study of the Ministerio da Industria e Comercio,  the  ferro- 

alloys production capacity in Brazil is that one  shown in  Table 

Mn-8. 

D. 4. 3. 3.   Expansion oí capacity in existing plants 

The data available to us provide only in a global form the 

projected expansions oí capacity of the ensemble of Brazilian 

ferroalloys industry,   and have been compiled in Table Mn-7. 

On the occasion of our visit to SIBRA,   we were told about 

their intentions to install two new furnaces with a nominal ca- 

pacity of  18. 000/20. 000 KVA,   but without any indication of a 

definite date of installation.   We know nothing about expansion 

plans in FERBASA. 
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D. 4. 3. 4. 

Without  any defined plan. 
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D.   5.    CHROMIUM 





D. 5. 1.   MARKET STUDY 

D. 5. 1. 1.   Historical background 

D. 5.. 1. 1. 1.    Chromite 

According to the available statistical data (in spite 

of their doubtful reliability inferred from the simple reading 

oí Table Cr-1), Bahia is the State in Brazil contributing the 

most to the chromite production in that country, a contribu- 

tion that, according to our estimates, represents, since -- 

1. 965,   a figure in excess of a 95%. 

The quality  of Bahia's chromite  and the lack of - 

efficient exploitation and concentration methods  practised up 

to now,   have been an  obstacle to its  export. 

In fact,   and as it can be  deduced from Table Cr-1, 

the chromite output has   reached a  relative  maximum in   1. 963 

with a gradual decrease  starting in that year and ending in 

1. 968,   with a trend,   however,   towards a  very clear  recupe- 

ration in the period   1. 969/1. 970. 

This evolution is an indication  -temporal at least- 

of the discontinuance  of the marginal exploitations  of a worse 

quality. 

The data on the foreign market, on the other hand, 

(see Table Cr-2) show chromite's imports, starting in 1. 966 

with growing tonnages, attaining in the last three years figu- 

res of the order of 7. 000 t/year. This chromite, of very spe 

cial characteristics, is supplied preferently to the m anuía e tu 

re of high quality refractory bricks. 
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D. 5. 1.1.2.    Chrom« ferroalloy» 

The production, as far a« it concerni to ferrochro- 

me, hai been limited up to now in Brazil to high carbon qua 

litici (Fe-Cr HC). 

Some batches of low-carbon ferrochrome (Fe-Cr LC) 

have been made,   but in technically improper installations and 

with very high energy consumptions,   without any possibility, 

on the other hand,   of controlling the carbon contents,   with 

variations from  0, 05% to 0, 5% among the different heats. 

The total production has not been in excess of 500 t. 

In view of such unfavourable results, production of low-carbon 

ferrochromes has been discontinued. 

The Table Cr-3 reviews all available data on pro- 

duction figures, foreign market and apparent consumption in 

thoie cases where it was possible to obtain them in view of 

the icarcety of statistical data available. 

Bahía's  contribution to the ferrochrome production 

since 1. 966 in Brazil is a predominant one,   in excess of, 

according to the available information a 95% of the whole 

production. 

According to the statistical data,   the ferrochrome 

export! have been rather limited.   It must be pointed out,  ho- 

wever,  that the   1. 966 and 1. 968 outputs have been superior 

to the estimated needs of consumption as a function of steel 

production; we must,   therefore,   infer that during those years, 

the exports might have reached a greater volume than the one 

reflected in the available statistics. 
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As far as  it concerns  to  imports,   there  is  no possi 

bility,   with the available  statistics,   of differentiating the  ones 

corresponding to  Fe-Cr HC and Fe-Cr LC.   We have  supposed 

that their total is   referred to the  LC  ones; we  estimate,   ho- 

wever,   that its  volume  is too high,   if compaired with  the  in- 

got  steel production,   except in   1.964-1.965,   where  the   teures 

reflect the  crisis   s... ered by the  steel industry  during the 

•aid  years,   joined  to the difficulties   suffered by  Mannesman, 

(main consumer of ferrochrome)  and the policy  oí  stocks   re- 

duction. 

D. 5. 1. 2.   Demand's forecasts 

Following the  same method used at D. 4. 1.2.   to de 

termine  the projection of ferromanganese  consumption,   the pro- 

bable  demand for the  period  1.971/1.975 has been established 

for  Fe-Cr HC  and  Fe-Cr LC  (Table  Cr-4).   The  projections   - 

adopted by the Ministry of Industry  and Commerce have  been 

also  included in the  same Table  showing out a very good  corre- 

lation between both of them. 

It must be pointed out that these projections  of de- 

mand have been based on two assumptions: 

a) That the offer will follow the evolution predi—~d by  the Na- 

tional Steel Plan. 

b) That the consumption coefficients  on Fe-Cr HC  and Fe-Cr LC 

might be maintained in the period   1.971/1.975 without any va 

riation from »He  values of 0, 5 Kg and 0, 2 Kgper ton of steel 

produced. 

We can have another estimative trend of the  possi- 

ble  evolution of demand,   by comparing the preceding  estimations 

with the foreseen evolution of consumption of ferrochrome  in the 
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Spaniti! iteti industry. The Spanish «volution oí apparent con- 

sumption of ferrochromet (HC and LC) hat been eetimated at 

follow t: 

Yftr 

1.970 

1.971 

1.972 

Total 

Total of itaci produc 
tion f»/103 t|  

7. 3S0 (actual) 

•. 700 (ett. ) 

9. 700 («at. ) 

25. 780 

Demand of Fe.Çr ft) 

7. 900 (0, 107%) 

8.300 (0,095%) 

9.000 (0,092%) 

25.200 (0,098%) 

Applying this average coefficient to the ettimated 

figurée of tteel production in Brasil for the period  1.971/1.975, 

we have: 

-XlAL-        Total of ef.l  (B|p3 ^       p,mand of Fe.Cr  (t) 

1.971 

1.972 

1.973 

1.974 

1.975 

5.223 

6.483 

6.483 

7.203 

8. 184 

5. 100 

6.400 

6.400 

7.060 

8.000 

The demand of Te-Cr LC in Spain,   at a percenta- 

ge of the total ferrochrome consumption,  will amount,   according 

to the ettimatet made,   from 24% to 35%.   If the tame trend it 

followed by the brasilian tteel induetry,   the demand for Fe-Cr 

LC would vary from  1.900 t to 2.800 t.   in  1.975. 

In any cate,   we ottimate that the demand of Fe- 

Cr LC will not exceed 3. 000 t.   in that year. 
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D. 5. 1. 3.   Balance between the estimated demand and the offer 

Given that for the moment,  no plans  of production 

of Fe-Cr LC are contemplated,   there will be an important ex- 

cès • of production capacity in  1. 97 5,   as far as it  concerns  to 

Fe-Cr HC. 

From proceeding paragraph we can conclude that 

the Fe-Cr HC demand will vary in that year between 6. 100 t. 

and 5.200 t.   At to-day's specific power consumption,   this would 

require 30. 500 MWh and 26. 000 MWh respectively,   and only   - 

FERBASA has an installed capacity for Fe-Cr HC   of 7. 500 KWA 

that is,   37.600 MWh (considering cosf = 0,8;  efficiency,   0,88; 

load factor 0,90 and 7.920 h/year of operation). 

D. 5. 1. 4.   The chromite consuming industry.   Its structure 

Chromite is  supplied to the three following consu- 

ming industrial sectors: 

a) Chrome ferroalloys 

b) Refractories industry 

c) Chemical industry (chrome salts) 

Their characteristics and perspectives are studied 

la paragraphes D. 5. 3.   and D. 5. 4.   below. 
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D. 5. 2.   MINING 

D. 5. 2. 1.   Orebodies 

The moit important orebodies art to bo found in 

tao aro» botwotn Campo Formoso and Saud«,  along a 50 Km. 

wide atrip,   where the Ferbasa and Coiteaeiro exploitât ioni are 

located.   Their characteriatics have boon included in the attached 

data carde. 

Other or «bodies are to be found 9 Km.   far from 

the East of Queimados,   where aome exploratory workings have 

already boon performed. 

The existence of orebodies in the region of Abaré, 

near Curaca has also been mentioned. 

With the CPRM's "Projoto Cromo" in due course 

of execution,   it is possible that new orebodies may be put in 

evidence in a near future. 

D. 1.2. 2.   Data carde and mane 

In the attached data carde,   the most important fea- 

tures of the visited orebodies of Ferbasa and Coiteeeiro have 

been included.   The attached map shows their location in Bahia, 

together with other relevant data. 

262 



Study   of the   possibilities   for   development of DATA  CARD 

METALÚRGICA!.   INDUSTRIES IN BAHIA   (BRAZIL) 

Namt of Mint 
PEDRINHAS, CASCABULHQS, CIMPINHAS 

M intraI 

Cr 

Metier Won 
Identification 

Owntr   Campanhla de Ferrollgas da Bahía, S.A. (FER8ASA) 
Rua Miguel Calmon, 40 S. 1 Salvador (Bahia) 

Geographical  Location 
Municipality of Campo Formoso. At a distance of 12 ton from this towr 

is located the principal mine (PEDRINHAS) and its plants; 6 km far away is CASCABULHQS Mine, and 
at a distance of 12 ton to the S.W. of Campo formoso is CAMPINHAS Mine. 

The ione is situatod at a distance of some 400 ton Dy road, frati Sal- 
vador, and 350 ton in direct flight to the NU. 

Coor donatos 

X« 1*0023' M 

v* iQB>r 

Z"   ,'jQ m  jpro». 
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- THE MINING JOURNAL RAILWAY S COMERCIAL GAZETTE 
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V. 237 ni 8068. London 1.951 

- QUIMARAES, A.^. 

Recursos Minerais do Estado de Bahia. MI nei ros de Crono 
Inst. Tecnol. 1? Salvador (Bahia) 1.956 

- P0ESCHE, A 

Sobre a geologia e formacao de jazlda de eremita de Campo Pomoso, Bahia. 
Eng. Min. Metal,  v 44 n8 262 Rio de Janeiro 1.966 

- ROBERTO CRUZ, P.; LEWIS Jr.; RODRIGUES DA SILVA, U. 

Localidades minerals do Estado de Bahia (Projeto Bahia) 
(In preparation). 

- FERBASA 
Relatorìo Anual de Lavra    1.966/69                Verbal information   1.971 

• niBmnifflMATioi IM .  

(Zoological Description 

The mineral has been formed by magmatic segregation, of ultrabasic (maphlc) rodks, presenting a striped structure 

and situated under quartzites. 

The ultrabasic rocks have an apparent thickness, as explored oy boring holes, of at least 250 m, and d longitudinal 
development of 50 ton, «here the presence of mineral has bee' scanned, but without knowing its cross sect i or.. 

The ultrabasic rock has suffered an intense alteration and, in its origin, it could have oeer a duo it e or 

chromiferous periostite. 

i 

Oro Body  öeomorpnolooicol Description 
The mineral presents Itself in beds (2 or 3) of metallurgical chronite, within the chromite disseminated in 

serpentine, and presenting a 5C* dip to the South, sinking under the mountains. 

Topographical and  Climatic«!  Description 
It Is a zone of a rugged topography, with mines situated on the hills sides. Local problems of slope sliddings 

roused when digging the base of the hills. 



INVESTIGATIONS 
Chimica l   Analysts 

Average analysis of a represar tati ve boring; Cr^: 46,89%, FeO: 14,4?%, S1Q2: b,/3%, H (Cr/Fe): .,06%. 
Analysis of concentrated "chemical" ore: Cr^: 47,9 - 51,9%, FeO: 23,4% - 21.3%. Si02: 2,2% - 2,5%, » (cr/Fe): 
1,64%. 

The average grades (1.969) In exploitation have been: "metallurgical" ore; 38% O2O3, "friable" 

mineral: 22,7% O2O3. 

Otológica I  Studies 
Studies have been carried out oy the Geological School of Bahia University. 

More recent is a study of the CPRH (unpublished at tnls moment). 

FERBASA has carried through studies, at the scale 1:2.000, by Its own geologists, oriented towards tue 
exploitation. It has under study other exploration concessions. 

Gtophysical   Survey 

Gravimetric and magnetic studies were performed initially, in order to check the interprétations wit* 
borings; when the magnetic studies brought better results, these studies have oeen intensified with succès. 

Gtochtmical   Survey 

In other iones, more to the North, studies have been carried through by Geological School of BahU 
University. 

Invtttigation of Bort Hotos Pit« and 0 alltritt 
Borings have been carried through by the CPRM in PEDRINHAS and CASCA8ULH0S, but the report has not :..eer 

published yet. At this moment holes are being bored in other areas within the "Projeto Cromo". 

FERBASA has now a drill searching in PEDRINHAS, and other three in rones of exploration In 1.368, , JO m 
square    network of borings, was made and it permitted the cubage of 786,700 t of "friable" ore, 236.000 t ot 
contact are and   26.000 t of "metallurgical" ore. 

Pilot  Rant 

A study on concentration has bttn carried through In a pilot plant (the concentration, up to 1.963, had 
bean processed by hand). Pursuant to the results obtained, a washing plant has been installed and it 1$ In 
operation since 1.966. 

Investigations  and  Studio«  Propostd 

A geophysical aeroaagnetlc regional study, complemented by boring holes, would be recomendable, i' 

to make a detailed exploration of the whole of the ultrabasic rocks. 

It Is recommended to carry out pilot plant studies in order to better the Cr/Fe ratio. 

MINERAL  RESOURCES 
ftttourcts description 

The reserves are now being estimated and it Is expected that their cubage will be finished after three 
years of investigation. 

vérifie*   Tonnagt 
1,3.10° t   (PEDRINHAS and CASCAflULHOS) 

Probable Tonnest 
10.0.106 t (PEDHINHAS and CASCABULHOS) 

Possible Tonnagt 



TECHNICAL   TABLE 

Description of Explotation Mtthodt 
The exploitation Is performed In open pit, In 3-4 m high stopes (variably in height in order to avoid the clay 

zones).   The digging is made, in part, manual and, in part, with tractors and shovels. (The overburden in CMPINHAS 
Is   estimated in 8 m). 

The ore is ripped away with picks and shovels, for both the disseminated ore and the rock emneddlr ; it,   are 
soft, and the metallurgical ore is present in pockets with a great dispersion (except in CASCA9ULH0S, where a harder 
ore requires the use of a hammer and compressor). 

The ratio ore/steriles in CASCABULHOS (1.969) was 1/6; In PfDRINHAS, the ratio triable/sterile   is 1/2,   and 
the ratio metallurgical ore/steriles is 1/2. 

The recovery of metallurgical ore is total; the one corresponding to the friable ore (in the exploitation) I. 
of a 90  per 100. 

Mining Extraction Tonnage 

Year 

1965 
1966 
1967 
196B 
1969 
1970 

PfDRINHAS 

13.502 
14.814 
19.194 
22.77! 

<5Z"~ 

305 

11*02 94 

CASCABULHOS CAflPINHAS 

Sand  Metall. Friable fetali. ftefrac. Total 

3.436 
- 6.239 
- 1.442 
- 4.835 
- 3.825 900 

1.500 
1.200 
1.418 

600 
415 

4Ü0 
SU 

¿1.5« 
17.456 
25.447 
31.958 

Concentration or Proceso Method  Description 
The friable ore Is transported in trucks to be piled up; in these piling places, oy gravity ird with the helf 

of a tractor HD-3 It Is taken to silos, from which It passes to a trommel through a feeder. It pas^e. then to a 
clay separation station. Necanically it is transferred to an helical washer, with water in counter-current; it pa¿ 
ses then to a re-washing trommel, from which the mineral Is separated down to a thickener. 

The recovery in the washing plant is of 93 per 100. 

The plant's maximum possible capacity is 200 t/day of concentrates. The production varies according to 
demand (a figure of 16,000 t/month of friable mineral ripped out can be reached, depending the  metallurgical or» 
on the production of friable ore). 

The concentration ratio In the washing plant is 2/1. The average grade attained In the products is: refuse, 
3£ O2O3; concentrate: 46? CrgOj! having both in mind, the enrichment ratio Is 46/ (46+ 3)/2    -   2,87/1. 

Tonnage, Concentrated   or Processed (PFDRINHAS) 

Year 1.966 1.967 1.968 

Friable or» 

Concentrate 

13.502 

8.439 

14.814 

9.229 

19.194 

9.527 

1.968 

22.775 

8.483 

1.970 

57.600 

21,337 

Total 

127.885 

57.015 

Description of Transport Methods to Metallurgical Factory or Sales Destination 
The mineral Is hauled from the mine in trucks (DECAUVILLE barrows In CAMPINHAS) to the picking up place or to 

the washing plant. The metallurgica] ore and the concentrate coming from the washing plant are hauled tn tncks 
(subcontrscted) to Campo Formoso. Fron this piece It Is transported by railway to the FER8ASA plant, at Pojuca (at 
a distance of 80 to fror Salvador, Ba). The concentrate Is transported by return trucks to Rio de Janeiro (BAYER DO 
BRASIL), a circunstance with a trend to decrease due to the fact of the progressive development in the      North • 
East. 

The refractory ore, or "balxo", of a low content in Cr^ Is taken to storing places. 

In 1,969, the metallurgical ore was destined to: 

FERBASA: 8.917 t; Load or Charg»: 4.746 t; Trlagem: 296 t. 



MISCELLANEOUS 
Ptrsonntl   (Tochn ¡ciano   ood Worktri) 

The tota) of persons working In the mines, together with the devoted to wxploratlon and administrative tasks, 
In 1971, Is of 32B men. In 1969, the men employed In PEDRINHAS and CASCABULHOS were 1*0 (109 of th» non-special tied), 
and In CASCABULHOS In 19«, were only 30. 

Within the district there Is no specialist level; they are trained in the mine. 

Machinery 

1 tractor D 7 F CATERPILLAR, 2 tractor D 5, 1 tractor HD-3. 2 BUCYRUS excavators; 1 CATERPILLAR loading shovel 
966, 1 ATLAS compressor, with a hamer (in CASCABULHOS). 

Wot* Supply 

3 
FERBASA has an accumulation dan, of 500,000 »   in capacity; It can be aade four tines larger If the retaining 

wall Is Increased 3 n in its height. 

The water owing fro* the washing plant passes through décantation ponds  and it is recycled to the washing 
process. 

Supply 

It exists an 136.000 V electric line Joining the Piulo Alfonso power-house to Caapo Fomoeo; another line 
starting free the latter plica has bean provided (COElflA) to supply FERBASA an COITIZEIRO plants. 

CHhor Supplies ( Fuol,oil. emplooivt«, wood...) 

Only In CASCABULHOS explosivos are used. 

KIMAUKS 

Four types of ore have boon differenciatod. Their characteristics are as follows: 

"Retailurgí cal" 

FERBASA type: > 39? Cr^;   Cr/Fe > 2,7 
Charge type:   > 38? Zrfò;   2,7 > Cr/Fe > 2 
It is separated in mine Manually, and It is destined to Poju« (FERBASA), for ferroalloy production. 

«Choaical» or "friable* 

It must be able to give concentrates with > 40£ Cr^o and a yield  > 25Í of concentrate (the raw ore ouot 
Novo, therefore, more than M,% of C^). 

It is sent to Rio de Janeiro (BAYER DO BRASIL) and its export is being prepared. 

•Chroalte sand" 

It is supplied to foundries as a substitutive of zircon sand. 

•Refractory" 

It has < 382 Cr^ and O/Fe < 2. 

Citent; 
UNIDO 

Consulting Firm. 

TECNI8ERIA 
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Study  of tht  potabilities   for otvttopmtnt of        DATA CAR ft 

MCTALUROICAL   INDUSTRIES IN iAHIA   (tRAZIl) 

Nam* of Hint 
COITEZEIRO 

Owntr        Coltezeirc ñineracao S.A. (Cilia) (Bayer do Brasil Group). 
Rua Tonde P'Fu. 15 Andar. Salvador (EaMa). 

toograpttical Location 

Municipality o4 Campo Forróse. 1E kr away fror this tow. 

The area ii at a distance of *C0 km apro*, fror Salvador, by road, and 350 kit in direct 

flight towards the NK. 

Minorai: 

Honor non" 
Msntitioation 

Coortfonotoo 

X« ^ 23» W 

V« 10» 31' S 

2« 750 m 

•iWiooTOprty ond Rtforoncto 

- COITIZEIRQ 

Relator io Anual da Lavra 1966/69 

- DIRECT INFORMATION 1971 

•ooloficol Ootcription 

Tht saae that tha ona oorraspondina to Padrinhas.Cascauilhoa and Campinhas Rines (Fert-asa). 

Ort toéy  (Itomorphotoficol Description 

Tht on appaar;. in two or threa stratold btds, similar to tht onta wploltad by Ftrbasa. 

TatsfTophictl «nd Ct i m« ti col   Otseription 

Tht exploitations are situated on the Northern slopes of tha •©unitine, in a font of rugged wrphology. 
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INVESTIGATIONS 
Chtmical Analysts 

"Chemical" or» (friable and seirifriable in nature): 18-2QE trpj - "Chtmical* or« (compact): 34.38g Crfo 
Concentrated ore: 41-35(1 Cr^, 24? aprox. FtO, 9£ aprox. SKty 1% aprox. Al^; T% aprox. H2O. 

fttotogical  Studies 

Data not avail ell. 

Otophyttcol   Survty 

No geophysical surveys havt bttn 

•»©criomieol  Sgrvty 

No gttchtflcal surveys hove been 

tnvMtifotion of Sort Holes Alt end «oMeriei 

The CfW has worked out stvtrsl borings that apparently have shown the continuity of mineralizations, (No 
pertinent report is avállele yet). 

Pilot 

Data not avalléis 

pnvtttejationt and Studies rVeeesed 

MINERAL  RESOURCES 
ftesourees description 

According to data conine from the annual mining report, the reserves are as foliota: 

Viriti»*  Tonnogt 
419.000 t (356.150 of fri obli and Ufi fri able; 62.850 of *). 

Preoable Tonnage 
4.200.000 t 

Possible Tonnage 
1.370.000 t 



TECHNICAL  TABLE 
Description of Explotaron Methods 

Two ruar mines are now in operation, one of them of "compact" ore, ar,d the other with "compact", "friable" 

and "met al urgí cal" oret. 

The exploitation is made in cpen pit, removine the steriles (1 to 3 *} with caterpillar tractors and hauling 

them to the waste heap« with tilting trucks. 

The mineral Is ripped of wltr picks and double [•ids and taken by hard carts (the "compect" to the pickino area, 

and the "fr'able" to the washing punt). 

The ratio exploitable r.inertl/sterles is 1/f, f.nd the reccverv of niñera"1 Is of a 8& 

Officially, the exploitation was started in 1966 (it 1s possible, however, that 'he works wert begun in 1361). 

Minino, EKtnoetion Tonneee 

Year 19« 
Chemical  ore 1.843 
Compact ore 

(1) 2. «6 ftimlfrlable; 1.568,5 Friable. 

1967 

1.M6 
1./J0 

1968 

1.913,5 
1.9*4 

1965 

2.964,5 (1) 
1.856,5 

TOTAL 

8,589 
5,550,5 

Concentration or Process Method  Description 

A very obsolete washing station is available, short of water in summertime, in order to concentrate the friable 

ore with destination to the chemical industry. 

The washing Is carried  out    in    a       rotating trommel, with a capacity of 750 1. where 300 kg of ore are 
hand-loaded, to obtain 100 - 150 kg of concentrate, after a wasrlne cycle of less than 5 minutes. 

In 1969, an average of 14 t/day was loaded, with a recovery of concentrate, In weight, in proportion to the 

mineral "in natura", of 1/2,5. 

The month of January 1969, gave the maximum figure of conctrrtrastes, with Z57 t. 

Part of the compact ore (metallurgical) is added to the chemical fraction. 

Tonnate, Concentratoti or Proeeeeoej 

Data not available. 

Oeteriotien of Transport Methods to Metallurgical Factory or Sates Destination 

The ooncsntreted and the compect ores are taken In trucks to Ca*po For«» (16 km aprox.), and firm that plaoi, 
the »metallurgical" one, Is hauled to Pojuca (Ba) by railway, and the "refractory to Contagem (H.G.), by truck. The 

»chemical» one to Belford Row (R.J.), by trucks. 



MISCELLANEOUS 

Ptrtonntt   ( Ttehnictani   and Worker») 

47 man an woi+inn in tt* o>ploitatlon, toqethor with >- mr. o* productiva labor. 

Msenirwry 

1 florcodos Boni truck end 3 buckets, ot & »parity o* 4 «' «ach. 

Wot«- Supply 

Not su*f le'ottt. Motor if fro» sprinq *1H. 

In tho proKUIty of tho exploitation thoro It or tloctric lino, a property of Coolba. Coitoioiro. however, has 
nit boon ytt oonnoctod to it. 

OW»tr Sutpttot ( FuoM,oil. oiiptoorvtf, wood.... ) 

Dota not aval labia. 

MMAftKS 

Nr« 

Clafftti 
U.N.I. 00 

Consulting Firm. 

TECNUSENIA 
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D. 5. 3.   EXTRACTIVE METALLURGY 

D. 5. 3. 1.   Prêtent production structure 

D. 5. 3. 1. 1.     General 

The chrome metallurgy is  aimed fundamentally to 

the ferrochrome production. 

Presently,   only high carbon ferro-chromes  (Fe-Cr 

HC,   60/65% Cr and 6-9% C) are being produced. 

Bahia is  preponderant from   1. 965 in the  ferrochro 

met production through the firm  "Ferro-ligas  de Bahia"   -- 

(FERBASA),   with two 7. 500 KVA furnaces  (nominal power) 

for the production of this type of alloys.   No information is 

available about ferrochrome production in other States  of  - 

Brazil. 

D. 5. 3. 1. 2.    Production plants in Bahía 

It has already been summarised in paragraph D. 4. 

3. 1. 2.   (manganese). 

The chromites  supplied to the FERBASA furnaces 

come  from orebodies located in the  Campo Formoso area, 

with an average analysis of 42/43% Cr203,   10% Si02  (max. ) 

and a Cr/Fe  ratio from 2,2 to 2,7.   It is an ore of a very 

irregular composition and granulometry,   that requires  a very 

careful preparation of the furnace burden. 

The electric power is  supplied from a 69 KV line; 

it has been provided,   however,   for an undetermined date,   the 

availability of a new 220 KV line,   making thus lower the pri 

ce of power supply. 
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D.I. 3. 2.   f rotenf orfffrHrffti ÇfffÇJfV 

The prêtent production capacity, according to the 

data given in D. 5. 1. 3. , amount! to 37.600 MWh, available to 

the Fe-Cr HC production. 

D. ». i. 3.   iBafffgtfflfff ffl gffWt FkWff 

No enlargement plant have been defined. 

o.s. 3.4. Htw rtimi in prffitït 

Without definition up to thia moment. 
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O. 5. 4. OTHER CHROMITE PROCESSING INDUSTRIES 

D 5. 4. 1.   Degree  of concentration of production 

Apart  from the ferrochrome industries,   no other 

chromite  consuming plants exist  in Bahía,   such as,   for exam- 

pi«,   chemical industries  working  on chrome  chemicals or   re- 

fractories.   The latter are to be  found  in the  Central-Southern 

zone of Brazil (States  of  Rio rie  Janeiro,   Sao Paulo and  Minas 

Gerais). 

a) Refractories industries 

They are  studied section D. 1 (magnesite).   We  will 

simply  say that the most important  industry manufacturing 

chromo-magnesite and chromite basic refractories (Magnesita 

S.A.),   imports from the Philippines Islands the  most part of 

its chromite needs,   because the characteristics of these mi- 

nerals adapt themselves better to their specifications.   The 

rest  of the chromite  consumed  comes from the  mines  that 

this Company owns in Goiás and from Cromita do Brasil - 

(FERBASA) with difficulties in the delivery time  and in  the 

quantities  supplied. 

b) Chrome chemicals 

Bayer do Brasil,   S.A.   is the only firm in Brazil 

processing chrome to obtain chemicals fundamentally sodium 

and potassium dichromat,  to be employed as a tanning agent. 

The plant is located in Belford Roxo (R. J). 

18. 000-24. 000 t/year are the average consumption 

of chromite: an 80% supplied by FERBASA and the remaining 

20% by "Mineraçao Coitezeiro". 
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Thii chemical chromât« hat an tv«ragt Cr,0¿ con- 

tont oí 47/4i%,Bayer concontrato« this cromita in «hake  ta- 

Uoa.   Tha average analyeia oí the chromitet »upplied to Ba- 

yer in  1. 969,   gave the following fluctuation! : 

H20       Cr203      FeO        MgO      8i02     Al20j        Volatiles 

§%    49/41% 25-29%    7-9%    2-3%     i-10% 1-3% 
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D b i. MARKET ITVPY 

D.6.1.1.  Historical background 

At it may be eeen from  Tablai Ba-1,   Ba-2  and  Ba-J 

Bahia ia tha only Brazilian iuta which producei barite. 

•inca Brasil'a production oxcaadi iti needa,   the coun- 

try ia a traditional axportar oí barita,   although the  exported 

tona have decreased while importe have increa led in   recent 

yaara; however,  tha balance continuée to be favorable  to Brazil 

in fact,   it could be »aid that,   until 1.956,   the  Bra- 

ailian production oí baritel wai mined exclusively for  the exter 

nal market,  which conaumed 92, 50% of it during the  period 

1.956-1.964. 

Thii orientation towarda the external market  n <on- 

firmed by Table Ba-3,   which ahowa  audden variationa  in the 

consumption! of yaara ehown,  uaagea which even became nega- 

tive,   aa in 1.956,   1.960 and 1.964. 

D.6.1.2.  Demand Fonçait! 

The major problem faced by the barite mining indus- 

try ia tha cloie dependence on a market which connate» almoat 

exclusively of drilling mud for oil well»,   whoie location change 

the geographical demand from time to time. 

A great number of the more important barite minea 

in the world are either directly owned or anociated with a 

half doaen compañía • which have their main office a in the Uni- 

ted »tatei,   and which dominate the international market for 

oUwell drilling mud.   These companiea,   highly specialised,   tur- 

ni ah service! to drilling operation! all over the world,   barite 

being one of the many chemicala and minerali tupplied for 

making drilling mud. 
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On an international  scale,   the prevailing suppliers 

are  "Baroid Division of the National Lead Co"  (which was  the 

pioneer  to introduce barites in drilling mud);  "Dresser   Indus- 

tries  Ine's  Magcobar Division"   (although an important part  ot 

this  business is taken by "IMC Drilling Mud Im");     Mile hem 

Ine";   "Barium Supply Co.",   and two or three additional   com- 

panies  of lesser importance.   Since the unit value of barite  ts 

very low and cannot absorb,   consequently,     the cost oi  trans- 

portation  for long distances,  even by sea,   the suppliers  of 

drilling  mud products have to face a number of problems  such 

as finding and developing economically exploitable  barite depositi 

near the main consumption centers,   maintaining low extraction 

and transportation costs and ensuring themselves of satisfactory 

reserves  to ensure continuity of supply within an advantageous 

range oí prices. 

The most important producer in Brasil  is Pigmina, 

S.A.   (Pigmentos Minerais Industrial e Comercial,   SA),   an 

affiliate  of Baroid with crushing plants in both Trinidad and 

Venesuela.   The crude barite from Pigmina is sent to these 

plants  and,   occasionally to the  Baroid crushing plants  in the 

United States.  A small quantity is also supplied to Petróleo  Br* 

silsiro  S.A.   (Petrobae),   a Brazilian oil company.   The  main 

factor  in deciding on the exploitation of the deposits at  Camamú 

Bay was  that the milling plant could be located by deep water, 

which allows low loading and transportation costs. 

Taking into account the special circumstances involved 

in the use of baritas in Brasil and other countries of the world, 

an acceptable forecast of demand for the forthcoming years 

cannot be made,   since the probable usage in other consuming 

arsas has no importance percentagewise when compared with 

the leading market which the petroleum industry continues to be 
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D 6.1.3    The market íor chemical barium derivativas 

D.6. 1. 3. 1.    General 

in addition to bain g usad at a componant íor drilling 

mud and,   to a smaller proportion,   as a filiar and body in 

tha paint,   rubber,   floor covering,   and brake lining industries 

etc.,   and as a flux,   oxidiaer and clarifier in the glass in- 

dustry,   barite is a raw material for the fabrication of va- 

rious barium salts used in the industry,   specially heavy 

white for the fabrication of lithooone (a mixture of BaS04 

and 2nS04),   white pigment for paints,   barium carbonate 

(glass and television industries) and barium chloride (steel 

hardening,   smelting of metallic magnesium and for water 

treatment). 

The few data available on the market for barium salts 

in Brasil are shown in Tables BA-4 to BA-6. 

Production of lithooone is practically   nonexistent in 

Brasil,   and the domestic market is being supplied with im- 

ports.   Data in Table BA-4 show that the importance of this 

product has decreased greatly among imports as a whole, 

both in quantity and value,   because of the growing tendency 

of the paint industry to substitute for it titanium oxide which 

has a covering power four to five times greater,   althourgh 

it is three times more expensive. 

The consumption fo barium carbonata has greatly 

increased over the last 12 years as shown by Table BA-5, 

at an average yearly rate of 36%.   The projections of coneumA 

tion in the forthcoming years show tendencies toward stabili- 

sation,   and the manufacturers of this product in Brasil agre« 

on the probability of an average growth rate of 18% over 

the period 1.970-1.975,  which would correspond to half the 
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yearly average oí 1 958-1.969. 

According to this forecast the consumption probably 

would b« ai follows: 

\r Maine tons 

1.970 6,580 

1.971 7,768 

1972 9.166 

1.973 10,816 

1974 12,763 

1975 15,060 

Finally,   barium chloride has experienced increasing 

imports over the last six years,   as can be seen from  Ta- 

bi« Ba-6.   We have no data on the production of this   salt in 

Brasil,   but estimate that the currently installed capacity is 

near  1,600 tons/year,   in accordance with oral reports  re- 

cai ved from the two manufacturers.   Because of the lack of 

historical data on apparent consumption,   it is impossible to 

e subii sh an acceptable demand projection for the forthcoming 

years. 

D.6.1.32.    Region»! market distribution 

Although statistical data on barium consumption in 

the various states of Brazil are not available,   the barium 

processors estimate that the user market shows the following 

over all structure; 

- Sao Paulo State   85% of sales 

- Ouanabara State   5% of sales 

• Rio Grade do Sul State   5% of sales 

- Others combined  5% of ales 

100% of  sales 
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D.t.2.  IgttJBS 

D 6 21    Deposits 

O.é.t.2. 

Ili« main deposit being worked in Bahia Stat* is lo- 

cated in the Camamu Islands.  Almott all the ort it intended 

lor th« preparation of drilling mud.  Ut character!ttict art 

dotcribod on the attached card. 

Another deposit whote operation hat begun it Alterni 

ra,  whore the mineral it intended for the chemical induttry 

It« cha r acte rie ti ct are aleo dotcribod on the attached cardt. 

Thor e it a great number of depoti tt,  which are 

•amor in operation or pending approval of their operational 

pormitt.   The following may be mentioned: 

• Dittric of Remedios in Ibi tiara.   It teems to have a reterve 

of 1,4 x 10* tona»  with surface impurities of specular hema- 

tite. 

• Region of Contenda t of Boncorá. 

On tiie railway right of way,  with a reterve of te ve ral hun- 

dred thoutand tont. 

• Region of Macaubat. 

Wim good dopoaitt alroady claimed. 

- Region of Scabra. 

• Region of Itapura,   30 km from Jacobina; it teemt to have a 

reterve of 1,1 x 10* tone. 

The essential dato on tao deposite of Camama and 

Altemira, which wore visited,  are compiled on the attached 

earda,  and th« map identifiée mom in Bahia State. 
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Study   of trw   possibilités   for  dovoiopmont of        DATA CARD 

METALUR6ICAL   INDUSTRIES IN BAHIA   (BRAZIL) 

CAflANU (llha Pequenha de Carnami) 
TUPU AND PRINCIPAN (llha Grande de Camamu)  

Nom« ot Hint 

Own«r       Pigmentos Hiñerais Industrial e Coir,erc1al (PIQUIÑA S.A.) 
Miguel Calmon 19, II« And. Salvador (28).  

Minorai; 

8a 

Matter non" 
Montitiootion 

Geographical  Location 

In Canvú Islands, separated 150 m in their shortest d'stance and situate* on tte Nortrorr 
ray out of Caam Bay. 1 h 20 m fsr fron, the towr, tfi the nane in a »tor-boat journey. Tris tour, 
is 270 k* far fro« Salvador, by road, and 120 km far fro. Salvador to the SSW. in a direct flloht. 

Coordinato« 

X«   38« 57'   N 
Y«   13« 51'   S 

2«   Q/30       m 

•iWiogrophy and Roforonets 

. LEONARDOS O.H. 

Ocurrencias de Baritina re Brasil 
Strv. Fonr. Prod. Hin. Av. Z Rio de Janeiro, 1S34 

- BODENLOS A.J. 

Bar!.te deposits of Cadeau' Bay. State of Bahia. Braill U. S.O.S. Bull 960 - A, Washington 19*8. 

- DINIZ, X. 

Hineraçao 
Introductory redaction. Rad fe 1970 

- ROBERTO CRUZ. P.; LEWIS >.. R.W.; RODRIGUES DA SILVA U 

Localidades minerals de Estado do Bahia (Projetc Batís.) Ir preparation 

- e i GAIN S.A. 
ReUtorlo Anual da Lavr?.  1965/69 
Verbal information 1971 

. DIRECT INTORBATI ON 1971 

••ologicol  Description 

The orebody has been fonred by hydrotheml sybetltutlon of ««ole sandstones or of arkoslc llststents. 

The orebody is coverà by a layer of clay and lias up to 20 m thick, locally denuded by erosion that has 

eliminated locally the ore. 

The »inerti'led zone, submarine in part, ccvers an area of about 2,5 x 1 km. 

Or« tody  9«omorphotogicat Doscriftion 
The orebody appears in a stratiform wrphology. in an anticlinal position in the islands (»Inclinai in the 

Intermedíate marine area), 

In llha Grande, the anticlinal axis Is about 1.500 m long. 

The mineralized body is 5 m thick In some parts of H and its exploitation is economic from a thickness of 1 m 

aprox. 

Tooofrophicol and Climatic«!  Description 

The island present an smooth wrpholocy in the direction N - S. more rugged in the direction E - W. 

During  he rainy season, the stripping of steriles and the «orking of*, discontinued, bu stockpiling hi 

been provided in order to supply the processing plant. 



INVESTIGATIONS 
Chemical  Analyses 

SO^a =*    yOr las a »unct on ot 'ts   ron conter.ts) 

Spec'',;c jrav'*v: ••. v i»m I   i' complies wftT 'he OCR* spect'Cat'ons. 

According ! roes i» Aoreu: *. i? SO^a: u.BZ '"up: fe^ J.HÏ: ..alena« or losses l.'Ä. 

Otológica I  Studios 

'« ava'lacle. 

Geophysical   Sur voy 

No geophysical surveys nave been done. 

Geoehemical   Survty 

No qtocntni'cai surveys have neen done 

Investieetior. of Sor» Hotos mit ond fol 1er tes 

I he Tactor strippinq employee] u, a preparation tor exploration coaplstsnted *»•* hanÒMde explore orv ¿ •,. 
'm order *o -»termine "» thickness ot   he sterile layer (2.000 m <r. 196*"   n .ama« Pine) are the exploratory *or> '-js 
«hat enable »o make A gradual cubage o« reserves. 

Pilot Ptant 

fiati io« ava ladle. 

Invest ifi tiens   «ni   Studies Proposed 

No other investigations -tre recommended unies the market demand night ir 

it the said detand would increase, a gravimetrie study would be advisable, in order  o determine *hc area* of 
ú mav'«un baryte content. 

MINIRAL  RESOURCES 
Resources  description 

The total oJ reserves could be estimateci  n mort than 1. 1(r t (there is not, however, a very clear rosoni. 

Accora'nq to the minine reports, the reserves are as follows: 

Verified  Tennofe Canamú* (1969) 

187.00C t 

Tupu (1967) 

3.28* t 

Principal (1968) 

36.85t: t 

Protette Tonnate 

Poos I bio Tonnée» 

100.000 • 

1 CO.000 t 

60.000 1 



TECHNICAL   TABLE 
Dff script ion of Explotation Methods 

The exrlci'at'or   was ster+eû 25 years ago. it is an open pH explcHf.+ Ur«. <-tr'p»'!nn the Jtr Us 5v »nctor 
a'-'j f:-/rfe>fio','r.   r^e oif.hocy it brewer through bores charged with dynamite (previosly bored with neumatk hEmners), 
am wit»- 'he help of excavators the ores are loaded and hauled in EUCLID trucks to the processori pUn. at the ''ort^ 

c'   lha   .: ¿nde 
for  >^e '(!>' '••*' years the exploitation will be concent ratto ¡p 1 lha Pequeña, wit' the puno'-* ox »r^r-ferni, 

»he whole ct »he ores tc the precessina plant f I lha Grande) before than the bridge ioining the two islands «tqht >$ 

aí+ec+ed !iv corrosion. 

Mining Extraction Tonnag 

Data not available. 

Concentration or Procoss Mtthod  Deeeriotion 

For the physical separator cf a part of lime impurities, a washing plant is enployed. 

So, after breaking the ore in crushers, it is passed to i counter-current washinq operatior ( ••-• a troujh witr 
tranrfer by helical screw), with a flow of sea-water of 600 1/min., returned to the sea. The final  Fade is a tri 

oJ SO^Ba. 

The bul'' ore is previously piled up before being taken aboard of ships, but the one provided 'o oe sold ài a 
powder is traisferred to a vertical kiln, heated by fuel-oil, subsequently to a f'll and, finally, *''Hed imo sacks. 

Sometimes, it is put on board directly in powder form. 

An additives plant is beino ouï lt. fundamentally for the ore sold to Petrobras. 

Durino the washing step a reduction of a 30? takes place (muds). 

Tonnât*. Concentrât«*" 

Year 

Export (fU.) 
Domestic Market (M.T.) 

Total 

1966 

22.086 
7.38h 

29.472 

1966 

54.864 
10.477 

65.341 

1967 

48.980 
8.426 

57.406 

1968 

24.S84 

8.690 

33.274 

'969 

37.10? 

19?0 

18.292 
6.188 

24.480 

Ottcriatien of Transport Methods to Metallurgical Factory or Soles Destination 

Up to the processing plant (less than 2 km from I lha Pequeña and less than 1,5 km from I lha Grande), the ore 
is hauled in EUCLID trucks. A hridge 15Ü m lonr, joining both islands has been built (the exploitation o* liha Psqte- 

ña was then started T 197C). 

From the processir g plant to the loadino dock it is transported by conveyors (150-200 m). 

The transport is made on ships with a loading capacity of 6.000 t (12.000 t ships could equally approach to the 

pir). 

The ore is generally exportea in bulk (Trinidad. Venezuela. USA, Argentine), and the or* suppled tc the domestic 
market (Petrobr?.s and others) is transported on 7 sailers to the ports of Seo Roque and Salvador. 



BARYTE 

BAHIA     blATï 

(    HiiAHL     ) 

F i; H N à H k i c ü 

ATLANTIC    :&k 

CAMAMU   AREA 
Mineral   ßesources :  1 x 10st 
Mineral   Production (1.969) : 24.000 t 

MIGUEL CALMON  AREA 

Mineral   ^sources : 2 x 106t 
Minerai  Production (1.969): 7.400 t 

• ••1*1   lltt.uJJ.OUO 

LEGEND 

MINES IN PRODUCTION  *# 
MINERAL AREAS    A 

w£~  EXTRACTIVE METALLURGY 

 HIVERS 

+ + + + STATE LIMITS 

-tf-  #. &AILROADS 





MISCELLANEOUS 
Ptrsonntt   (Ttchmcioni   and Worktrt) 

A total o' '' men ire worn'm;, with techniciers trained "in situ" (55 men dcina productive laoor and 11 persons 
Jevotec »o adr'nistralive wort-}. 

It is a stabilized man-power, »ith a very hi.;ti receptive Cspac'ty ir, iti train'n-. 

Machinery 

1 tractor [i.7, Caterpillar; 1  'ranscavalor (2 vards); 1 excavo-elevator Houot (2 yards); 1 excavator -ucyrus 

Erie ¿2 - (3/4 vards); e Ludid trek ' IJÜ (12 0: 1 Euclid truck R-1? (I2 t). 3 air-conpressors (350 crr/mir. in 

total): 1 universal crusher U" < ik"; 1 Symons crusher Cone 36"; 1 Raymond mill, 5 rolls 50" 0; 1 harrmer "ill !Q~ 
Prater; 1 mixer. 

Wattr Supply 

The washing plant is suplied with sea-water (600 1/min) which is directly returned together w'tt- l'-e ana sand 

in suspension (no additive are used). 

For human consumption, water comino from the subsoil is avalaole. without any apparent problem as tar as i» concerns 
to quality. 

POwtr  Supply 

3 generators of 75 K1» each and 1 generator ùM M 44 KU (a total of ?b& KU) const;+u*e its own tfwersupoly. 

The average annual consumption are 315.000 KWh. 

Othtr Suppliti ( Futi, oil, «xplotivt«, wood.... ) 

Fuel supply is made directly t.y Petrobras. from ships. (Diesel-oil: 480,000 l/year). 

Dupont Explosives (4$); 4.0CC k-.'year. 

MMAAKS 

The available informatior, at 'he m'ne was rather ^ncc^clete and its completion has not been possible even 

after ul*eror visits to ir,ain Office at Salvador. 

Ciipnt! 
UMIDO 

Consulting Firm 

TECNItEftIA 



Study of tho  poMibilitits  for development of        DATA CARD 
HETALÜMICAL   INDUSTRIES IN IAH IA   ( iRAZIL) 

Namt ot Hin« 
ALTAMIriA 

Hinoral 

muir nan 
Montiticotion 

Owntr 
Mineraçao I tal tú, Ltda. 

OoofrapNcol Location 
Faxende Altiera. District of Itepura. fonlcipaUty of Miguel Coleen. At a dl liane« of 

300 ka fro» Salvator by road, and 290 ke to the NW of Salvador, in direct flight. 

Cooroonatot 

X« *0» 111 M 

V« 11» 7V S 
2« i 

•Miofrophy «nd Roforoncao 

. 1AC0B, K 

A brief sketch o* the elnerel retources a" BaMaJtoMe, 1962 

• «l«f\§AC IUI TU 

Rolf tori o Anual di Lavra (198eV»} 

•ootofieot Dtocrietion 
The ore appear? crystailind in big crystals, frequently trenslucld, «hite, colourless, rosy; with a characte- 

ristic brightnto er ai Iky white. 

The i »puri ties are foraed by quarttites (an i ritorti nel ed body of crew quertzttes and well quartz i tes), and by 
inclusions e* quarti'te nodules and interstitial Iron hydroxide. 

vif avojy   BjejeNieif|ineMps«i iwojors/«ivn 

The berytine presents ItseM in lodes and round »tone*, the tetter owing frw the 

Ttfioropniiil oui Ctlmotioot  Oo—reyWow 



INVESTIGATIONS 
Chemical Analyst* 

Th« or« gradt "in natura" is variatila batwaan 8$ and 93? of SO^Ba. I's danslty amounts to 4,2. 

Accordino to tha »'mine raports, th« ore givas th« following anlysis; 97,$ SOtBa;   0,7? SiG2; 0,*? Fa^. 

Otológica I Studiti 

Data not aval labia, 

Goophvoical   Survey 

No geophysical sunwya 

Oeochomicol   Survey 

No ojecheaical surveys 

Invtttifatitn of Sort Molt« PHo me ieMerie« 

Data not avai labia, 

Pilot 

Data not avallati«. 

IftVtttifttitftt   «V*   ttMéfcM   rVOf Mai 

Non« 

MINIAAl  M SOU« CI S 
Reeoureo« deeerietien 

According to JACOB'S data, th«r« ar« «re than 2 x 106 t. 

Viriti««}  T*nn«f« 
Data not available 

rVoeaole Tonnate 
1,4 x 10* according to mining reports 

i Mo Tonnât* 
fla+a not available 



As hat been shown,  the telling prie« liât available tilt 

following mar|int: 

1. For order» lower than SO tont:   10% 

2. For madt-to-meaeurt cuti    12 to 20% 

J.   Tor  tptcial cutt:   variatela margini according to thttt utilisation 

Tht abovt provida for an amplt margin which it not  - 

•nay to tvtluatt hará tinct tht íactort which nrmet he con»ider»d in 

tita coat art 

• Cutout 

. Electric power,   lubrication,   ate. 

• Paraonntl 

. Oonoral expeneet 

. Amorti»»tient and othar cottt 

Tht determination ol theee íactort depends on tha  rat* 

of utili mat ion of tha cutting capacity of aach installation. 

On« »hearing Una operating at full capacity, from which 

onta hove been taken, hat a coat of ITO Cr/t over tht purchaee pr 

ce of àie ceil. 

The batic price of the atrip in S/2/71  «rat: 

. CoM relied ceil:  90S Cr/t 

. Ms* rolled coil:  eel Cr/t 

lit 



MISCELLANEOUS 
Ptrtonn«!   (Technicians   ond Worktrs) 

An avoraga of 10 man. Spart al Had nan-powar is not avalléis. 

Moehirwy 

Data noi aval labia. 

Witt* Supply 

Data nft availabla 

Data nat avállela. 

©tfctr Sttpplttt {Ftft«,tiL 

Data «at avállela 

...) 

ilMARKS 

This alna has nat baan visitad, all inforoatlen has baan gatharad through DVM (totlanal DaoaHaant of ilneral 
Production). 

Clltnt! 
UMIDO 

Otnttittmf Firm. 

TICNIMMA 



D.6.3.   BARIUM DERIVATIVES INDUSTRY 

D.6.3.1.  Organisation of production 

The production of barium salts if concontratad at pre- 

•ant in three compani«•: two of thorn situated in Guanabara 

fut«  (Química Goral do Braiil,   S.A.  and Naegoli,  S.A.),   and 

th« third in Sao Paulo (Usina Colombina,   S.A.). 

Usina Colombina,  S.A.   manufacturas and imports a 

wid« ranga of eh« mi cali,   especially barium chloride and ba- 

rium carbonata,   sine sulphate,   aluminium sulphate and sine 

chlorid«. 

The plant is situated in San Castano do Sul and has 

a capacity for the combined production of barium carbonate 

and barium chloride of some  120 tons/month,  with a staff of 

150 people (technicians and operators). 

Naegeli,   S.A.   makes,   among other chemicals,   sodium 

sulphit«,   used for textile dyes.   Barium chloride is obtained as 

a by-product.   The company has a capacity of 100 tons/month 

and 140 laborers working at the plant.  Naegeli,   S.A.   is a 

subsidiary company of Martin Mariette Corp.,   U.S.A. 

Qui mica Garal do Brasil,   S.A.,   started up in 1.965, 

and its production includes barium carbonate,   sodium sulphite, 

barium chloride,   barium sulphite (black ash) and crushed barite. 

Barium carbonate is the main production,  having reached 

l.tOO tons in 1.970. 

o.e.s.2. imrrW" flnñ 

The only company contemplating important expansion 

plans in the next few years is Qui mica Geral do Brasil S.A., whicH 

has submitted a project to the Advisory Council of Sudane for 

290 



tht traction of a new plant in  Ft ira d« Santana  (Bahia) under 

the firm nam« of    Química Goral do Nordest«,  S A.   for the 

manufacture of the  following chemical«: 

- Barium carbonate  12, 000 tone/ye-r 

- Barium chloride     1. ¿00 ton«  ve«, r 

- Barium  «ulphite   ©00 ton«/year 

- Sodium eulphite    «. «0 tona/vear 

- Ground barite«     7. 000 ton«/year 

Thu production will involve a    comparatively  important 

consumption of barite« from Bahia,   in the order of 30, 000 

tone/year. 

The plant i« scheduled for starting operation in  t  97 J. 

ana the investment i« in the order oí $  3 million,   US 

391 





. T. 





0.7.1. MAMUT JTVPY 

D. 7. 1.1.   

The Stat« of Bahia if tht most important magnesi- 

te producer in th« country,   a« wti th« cat« for baritine.   It« 

relativ« importane« ha« been incr«atingly growing during th« 

laat years until reaching a 97% of th« total domestic production, 

a« it i« shown in Tabi« Mg-1. 

Such a production,   vary much in excess of the  Bra 

ailian n««de,   has p«rmitt«d th« export of an increasing tonnage 

from   1. 948 of dead burned magnetite to different european and 

aouth-american market« (to Argentine,   fundamentally).   In  Table 

Mg-¿ th«s« export are shown,   on the basi« of data available  • 

from th« Statistical Yearbook of Brasil and other data provided 

by the most important refractory products manufacturer in the 

country (Magnesita,   S.A.),   owner of the main magnesite orebo- 

dies in the State of Bahía. 

0.7. 1.2. 

Magnesite is the raw material that is used to pro- 

duce magnesian sinter (dead burned magnesite) employed in the 

manufacture of basic refractories.   The magnesian sinter markst 

is,   in fact,   identified with the basic refractories market,   whose 

trend may be analysed on the basis of the steel industry bona* 

viour.   This argument is based on the fact that the Brazilian - 

stool industry consumas about 70% of th« basic refractories prg 

duced in th« country,   being supplied the re et of the output to 

other metallurgical,   cement,   ceramic,  textiles,   etc.   industries. 

Consequently,   the futurs production of steel in Bra- 

sil,   must be the starting point to study the probable demand of 

magnesite. 
295 



According to the  steel consumption figures estima- 

ted by the National Steel Plan published by the Ministry of Com 

merce and Industry  1. 967,   supposing a consumption of 5 kg.   of 

basic  refractories per ton of ingot steel produced and that each 

kilo of magnesian refractory  requires  1, 5 kg.   of sinter,   the T¿ 

bla Mg-3 has been stablished summarizing the  refractories and 

magnesian sinter needs in Brazil for the period   1.970/1.975, 

estimated on the basis of the  specific consumptions and indus- 

trial  sectorial distribution above mentioned. 

D. 7. 1. 3.   Balance between the estimated demand and the offer 

The extension plans anticipated by the two most - 

important enterprises in Brazil,   processing magnesian sinter 

and refractory materials,   «how important increases in their  - 

outputs for the inmediate next years.   According to these exten 

•ion plans,   given in detail in the heading D. 7. 4. 3. ,   the Table 

Mg-4 has been established as a comparison between the estima, 

ted demand for  1.970/1.97 5 and the offer. 

From the Table can be inferred that in the inme- 

diate next years the production will be in excess on the domes- 

tic estimated demand.   Thie balance will be used to fulfil the eg 

port plans of magnesian sinter to the european and american - 

markets of this product,   with a very promising once the newly 

erected roasting plants and others in project will guarantee a 

very high quality sinter (with a specific weight higher than 3. 2. ). 

The magnesian sinter export market has already 

achieved in Brazil a certain tradition,   specially from 1. 965 on, 

just as it is shown in Table Mg-2. 

A considerable increase in exports is foreseen in 

the plans for  1.971 and following years,  with figures of the or- 
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der oí 40. 000 -  45. 000 t/y«*r,   to be fundamentally exported  to 

Europe and Argentine.   In tho   1.970/1.971  campaign the exports 

will b« destinad to th« following countries:  Spain (7.800 t. ),    - 

Italy (5.000 t.),   Germany (2.000 t.),   France (2. S00 t.),   England 

(7.000 t. ),   Belgium (7.000 t. ) and Argentine (7.000 t.). 

The prices may vary according to qualities,   bet- 

ween US $   50 and US $  60/ton,   FOB Salvador  (Bahía). 

D. 7.1.4.   The market rational distribution 

According to the data made available to us by Mag- 

nesita S.A., the refractories (basic and of other types) regional 

market distribution was in 1. 970 th« following: 

 ftitf 

Rio d« Janeiro 

Minas Ce rais 

Sao Paulo 

Branabara 

Paraná/3.   Catarina 

Pernambuco 

Rio G.   do Sul 

Bahía 

- Total 100,0 

The above distribution brings out th« consuming 

importune« of the steel industry in the Stat« of Rio d« Janeiro 

(Barra-Mansa and Volta Redonda). 

40, 4 

25, S 

16, 0 

io, 6 

i, 1 

I, 7 

I, 6 

I, I 
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D. 7¿.   MINING 

D. ?. 2. I.  Oreboau«« 

Th« moit important magnetite orebody in Brazil, 

and en« of tht most important in th« world,   if Brumado'• (Se 

rra das  Cguai); ita charactariatica  arc described in the  atu- 

ch«d data card. 

Santo St (Caataila) ia another oí the orebodiea in 

exploitation in the State of Bahia;  ita  charactariatica are equa- 

lly deacribed in an attached data card. 

According to verbal référencée, it ia poeeibl«* the 

«xi a tene e of an important o rebody in an area between Brumado 

and Sento Se. 

D.T.i.l.  ÛUâ_JJLTJ 

The available data on th« vieited Brumado and San 

to Se orobodiea have boon sumaria«* in the annexed data carda. 

Their  geographical situation within the State of Bahía  ia  indica 

ted in th« attached map,   together with other complementary data 

of inter «at. 

2M 



Study  of tht   possibilité«   for  dovtiopment ol        DATA CAW ft 
MiTAlUIWICAl   INDUSTRI« IN iAH IA   (iAAZIl) 

Mamo of Hint 
CASTELLA 

Minorai; 

Mg 

iff 
Idontihostian 

Owntf   Cowarhia de Mineraçao e Apicultura do Sao Francisco (CODINA1; 
Rua MigueT calmar »59 S/506.  Salvador, Bahia (Brazil) 

toofrtprtieal  Location 
Fazenda Castella, District oí Americo Alves, Municipality ot Santo Si (at a distance of 

73 km, of Sento Sé town, üfhstrear Sao Francisco River). At a distance of SOM 615 km    from 
Salvador, by road, and 510 km to the North-west tû Salvador,  in direct flight. 

Coordonatos 

X« 419 50' w 

V« 99*6' S 

Z • 500 m apro*. 

•itliofrtphy and Aotororteoo 

- FROES DE ABREU. S. 

Recursos Minerais do Brasil, (page 302) 
Inst. Nac. Tecnol. 2 vol., Rio de Janeiro, 1960 

- ROBERTO CRUZ, P.; LEWIS Jr.. R.M.; RODRIGUES DA SILVA, U. 

Localidades Minerais do Estado da Bahia (Projeto Bahia) (In preparation) 

- COWINHG 

Relatori o Anual de Lavra (1965/69) 
Verbal Information (1971) 

- DIRECT INF0WWTIQN (1971) 

ttolofical  Description 
Ore formed by hydrothermal substitution of limestones belonging to the Bambui group, embedded in dolomite. 

Or« tody  Osomornntoiicot  Dotortrtion 

The ore is distributed into thro» bexis «ith a dip of te": "toada" J, 1.300 a in length and 308 « thick. 

•Carnada" J? 600 m in length and 600 m in cross section, "Carnada" 3, formed by sovsral psds. 

Tsaioraphical and Ctimatieol   Doscription 

Tough exploitation area ard with dry climate. 



INVESTIGATIONS 
ChimicoI  Analysât 

The average analysis in 1969 (Relatorio de Lavra) were: Mined ore: Tire losses.  A,¿%. Residual .ab   «qu. 

.t,.1(T; W2, 0,3$; AI2O3. 0M: Fe203, 4,35%; MgO?; 0,$; CaO 1.*. 

Otológical  Studi*« 
Surface ^logical skdies have been ^arrieo oui. with a systematic ?anpling network in order to -ie'Wct. 

• he -['.Hereto beds, ire geological incidi tat ions, are beir.ij curvea. 

ôtophyticol   Survey 

No aeophyskal survey has been carried out. 

Qtochomical   Survty 

No qeocrerical survey has been csrried out. 

Invtttitation of tort Holts Pit« and ••»trio« 
Only v exploration gallery in bed J, and the sampling in the surface network have been made. 

Pilot Pttnt 

No pilot plant studies have been made. 

Invtitiootion«  and   Studiti Prtttttd 
The geological investi oat i on is considered insufficient; il is r«cor*tnded to proceed to a general survey, 

w'th tre a'» 0' discovering o'her nasses, and to ar Invest i cat ion by bor'no. ir order to assess the ouhaoe of the 
ones already known, and to a study on the variation of grades in the ore *ass (specially Fe). 

MINERAL  RESOURCES 
Rosourco« dttcription 

According to the estimation made by the resident engineer, they can reach the figure of 60,0 * 10* of ort, 

evenly distributed ir the three beds. 

Accord'ng to the mining reports, the reserves ar« distributed in the following manner (19M): 

Vtrifiod  Tortnoao 
13    x106t   

Probable Tonnato 
3     x 106t   

Poni bit Tonnato 
3S.3 y I0f , 



TECHNICAL   TABLE 
Description of Explotation  Methods 

'"e exploitation is only carried through '" bed ^,   in open pit.  i he absence ot an <r»erCurder makes easier the 

ore strpping. Nt the surface confi juration,  consi terably irregular (fissures,  channels, crev'ces) -¿vin: its origin 

in the carbonates solution, makes we problematic the opening on faces, during our visit, 'he tore graph i cal     cona- 

tions were lood enough to employ pneumatic compressors (250 c ft/mi n) operating tour banners (1".» hg) to make 4   •-• 

bores to be loaded with Dupont explosives and electrical detonators. 

After the manual .-ickim; up ot -ineral.  a M waste is carried to the waste heaps (sometimes a 30?).  '•  is fun- 

damentally forr„ed by the dolomite and talc frictions. 

The total of ore digged out from the beginning of the e«plotation in 1%4, can be estimated   •   'HC. ]<ì 

The raw ore cost (1969) wis 1b,58 NCr/t. 

'S" 

Mining Extraction Tonnaft 
Year 1966 1966 1967 1SH-.R 1969 

Ore Production (t) 1b. 009 26.323 16.009 in. n •- A. 091 

Concentration or  Process Method   Description 
The calcination is carried through in 10 inter" te1', circular, vault "uns, built wi'h common -ros and linee 

with refractory bricks. 8 of the kilns presert an inner diameter of 6 m, I door i anc ¿ hearths, with .   .-.pac'ty o^ 36 

tons of caustic magnesite. The other 2 present an inner diameter of 7 -,     doors and 6 hearths, and a ca;.ac;t. of 5C t 

of caustic magnesite. 

The kiln load'nc is made by hand, and wood is used as coiiuditle (;,t :••'• ot wood per *cn cJ   .suHic magnesite 

prcduced). The temperature is ^OO^C. The carnation eye1 e Usts fot 1CÍ- hour,  and the averr.ee -Q*     ..-ele ir. á days. 

Afer being picked uc by hand and filled into 60 kg sacks it is stored. 

During the calcination process a reduction of about a 5$ in weight takes place. 

The present output is 1.500 t of calc'ned magnesite per non*r. 

The toti.1 cost in 1P69 ws 11,^6 M,r/t of worked i r.. 

Tonnage. Concentrated  or  Processed 

Year 1965 1966 1967 1968 1969 

Ore production (t) 8.004 12.489 7.657 9.904 9.952 

Description of Transport Methods to Metallurgical  Factory or Soles  Destination 
The ore is transported from the mine to the suor, in tricks, in tuckets. Buckec+s and tilting trucks art 

employed to transport it fron the silos to the   kilns (16 b). 

The calcined magnesite is tranported to Sao Paulo (SP) in two different waysj either up-stream Sao Francis» 

River, with loadinq depends on de river level, up to Pirepora (MC), a journey of 1.30C km. The transport is then 

continued by railway »o Sao Paulo (Ceramica Sao Cattano). 

The other means of transport employs motor-ships or sailing ships jp to Juaceiro; fron this place, it is 

transported by trucks to Sao Paulo. 

The transport represents an important over charge on the ore's price. 

The selling price (1969) is 168 NCr/t of worked ore. 



MISCELLANEOUS 

Ptrtonntl   (Ttchniciant   and Worktr») 

Ihe "an-power is distributed in the tollowinq manner 

Annual average 1966 1966 
In rr. i ne 

re wording 
uxH. serv. and admin. 

Total 

67 110 

1967 
*0 

1 
268 

1368 196H 
H 

S 
182 

WO 

*    230 

Machinery 

Wotor Supply 

The water is taken from Sao Francis» River, in the proximity of the metallurgical factory. 

ñowr Supply 

5 generator sets, with a total of 180 KVA, are available. 

Ottwr Supp4ioo ( Fu«4, oil, OKptotivos. wood.... ) 

Fuel and explosives are shipped from Juazeiro 
Hood for the kilns comes from the zone itself. 

HTMÄlKt 
It has been foreseen, with SUDENE's help, an increse in output in calcinated magnesia up to 4.000 t/month, in 

a period of two years, with fuel-oil kilns, capable of performing a sintering operation at 1.3509 C. 

The most important problem presented by the ore in exploitation is its high contents in iron, with an impove- 
rishemen+ of quality in the refractories, 

A series of improvements in Juazeiro-Castella road are being in reduced. They will make easier the transput* 
of supplies to the mine and the way out of ore. The works are being carried out as a consequence of an agrOMtnt 
bet ween XRBA and COMI WG. 

CliOflt! 
UNIDO 

Consulting Firm 
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ATLANTIC    SEA 

CASTELLA   AREA 

Mineral  Resources : 60 x 1061 
Minerai   Production : 25.000 t/year 
Dead   burned magnesite (1.969): 10.0001 

BRUMADO   AREA 

Minerai fcesouces : 300/400.10* t 
Minerai Production 200,000 t/year 
Dead  burned magnesite (1.969) : 96.0001 
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Study   of  th«   possibilities   for   development  of DATA   CARD 

METALÚRGICA!.   INDUSTRIES IN BAHIA   (BRAZIL) 

Mamt  Of  Mint   Bafa-Pe; boy Vista; ..abeceiras; Catiboaba; Cornei ros-'abboni; Covi I las 
Oncas; Fabrica:   . ravatá; Pedra Modada; Pi rajé; Salgada; Sao Lourenco. 

Mineral; 

TOTTr   ... 
Identification 

Waqrie;.ita S.A.  mica Louii Ensch. ?40, Helo forzonte     (MG) 

Geographical   Location 
The différent nines BIT sitiated alono the Serra das Eguas, D!str'.ct o -injF-ado, at a dls- 

tance o* .-bout f',C kr fron CaUadcr, by road, and 770 km to the West-Southeast of Salvador, in 

direct flight,  (Catiboaba is al a distance of 9 km from iYumado). 

Coor denotes 

X s 415 43' U 

Y»1VM2' E 

Zs S0Q/700   ip 
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Oto logical   Description 
The Serra das Eguas, where the set of irires is located, shows a series of ocurrences of gneiss, quartzite, 

amphybcli*e, airprybol schist, dolomite and the iragnestte-talc complex. 

The magnesite is praneritic in texture, with perfectly differentiated gr&ini.. red-tlesh in colour, red-ash, 

gre:., white, varyinq as a function oJ Ire iron content.   Ir, rhor raines, it is fine-grained, somrtlras sachare'eeous 

The mineral has been formed by hidrotermal substitution of dolomites belonging to the Precambrian C. and 

there are traces of a neumatolithic action. 

Or« tody   G«omorphotog»c«l Description 

The mineral presents itself in big masses, associated to the sedentary doloMte 

Topofrophicoi and Climatical   Description 

The most part OT the iti net are located at -the sites or in +he interior ravines of the Serra das Equas. 



INVESTIGATIONS 
Chimica I   Analysts 

'he average analysis of Fedra Prêta Wine (the mori important in production) in 1969 was: Fire looses -»J, 69? 

H) 44.-MS; ~iü?   1.01*: A1?03 0,46%; Fe^ 1,50%; MnO Q,$; CaO O.MR. Other analyses nay he +ourvi at 'he ere) o+ 
'his r^M. 

Otológica!   Studits 

iirita not  available. 

Gtophytical   Survty 

Data net available. 

Gtochemicol   Survty 

'to  »eocher ' ca.1 survey has been made 

Investigation of Bort Holts Pits and f adoriti 

In Pedra Prêta Cine exploratory and cuba« boreho'es hive been made,  with core anlysis (' ir 1967,  with a total 

ot 736,91 m) 

Pits and boreholes have also been carried out in Gravati (1969) and Fabrica Mines (1969) 

Pilot Plant 

A pilo'  ;-'hnt is in operation with the aim ot fixin<- up the line of future use ot orr with .i íranu lome try < 4" 

("caTalro"). 

Investigations   and  Studios Propasad 

None 

MINERAL   RfSOUftCES 
Resources  ¿ascription 

The available reserer,, according to the mort rncenl dató prodded by Magnesita S.A., car be estimated,  in Petra 

Prêta, ir 100 x 10fj t., and in the total of irires, in 300/400 y 106 t. 

According to the mining reports (1969), the reserves are as follows: 

Verified'   Tonnage Pedra Prêta Minine 

18,7 x 106 i 

Other mines 

41,3 t 10e' t 

Total 

60   x 106 l 

Probable Tonnato 
ib     x 10e t 89,4 x 106 t 124,4 x 106 t 

Pentolo Tonnago 25     x 10f' 1 53,9 x 1üc t 53,9 x 106 t 



TECHNICAL   TABLE 
Description of Exptotation Method« 

The io-1 important mine is Pedra Prêta la concessior of 500 h»), located ai 1 ' ^ 'iw druiredo; •<, exploration 
',s made   n open Dì',  >n 21 banks 8 m high. After overturc'en renoval, a priman dorine    . ,árri6(J cu*  'nr  tacci; blast ine, 
toi lowed 'v   i   .'-renuary tor'nq, at the bank's base, in order to reduce the size ot ^loc*-s. 

A hand-made sizinc is subsequently carried out, accordinq to the chenca1 composition (colour and texture! ^d 
size (6" - 6" tor conventional kilns and Hartisor Welker kilns, with more that & 94,0? >s0). !<   •. l -n •' loader"      r 
. i.ckeh. separating 'n this way the talc, the latter following another line ot winn'nq process. 

Pedra Preta's output, t^om a 93,7% of »he total corresponding to 1965, has passed to a 97.9?' of 't>e     total 
corres.one*i nc to the year 1969. 

peora Preta's out pit may be rroke down in the following manner: 

Convent i oral "Cascai ho* 
Year Idem H.W. .    4") Steriles Total 

1SíW                       133.334(3?)              66.630 (••«)               100.915(29?)              bû.428 (W)        351.306 t   i'XÄ) 
197C _    J3M)77 47.189 .£.171 84,1» 354.601 _. 

Mining Extraction Tennogt 

Year 

Pedra Preta's useful ore 
Other mines'  useful ore 
Ratio ¡ise+ul Ore/steriles (Pedra Prêta 

1965 1966 1967 1968 1969 1W 

9f. 250 91.107 84.798 108.617 19Q.964 181.266 
6.488 5.496 4.750 4.463 4.391 7 

>edra Prêta) 73/27 70/30 51/49 67/33 b 7/4.1 1/49 

Concentration or  Procos« Method   Description 

The production of sinter takes place in conventional kilns (charcoal gas as combustible), 4 in Pedra Prêta and 
1 in Caf'boaha. T,is conventional sinter, after a selection in bulk, is processed in a mechanical crushing, granulo- 
metrie clasificaron, sampling and analysis, filling in sacks and storino. 

The ore with destination to the Harbison Walker plant in Catiboaba, after being crushed down to a size    minus 
10 mm, is transferred to silos feeding a Herreschoff vertical kiln to be burned (using fueloil as a combustible), 
with an ouput of 200 t/day of caustic magnesia; it is again tranferred to silos feeding presses producano      caustic 
briquettes to be sold directly, or fed to a dead burning shaft kiln (petrol as combustible), with an output of     160 
t/dav of high quality sinter (bulk density, 3,2 - 3.3). 

The sinter production means a reduci'on in weight of about a 50 %. 

TonnOfO.  Concentrato*   or  Processed     (Dead Burned Magnesite) (1) 

Year 1966 1966 1967 1968 1969 1970 1971 

Sinter outpet (t) 53.400      48.300 49.800        58.500 96.000        96.000        96.000 

197/ 

Qf.OOil 

Year 

Sinter output (i) 

1973 

96.000 

1974 

96.000 (1) - Completed according to the scheduled output 

Description of Transport Method« to Metallurgical  Factory or Salts Dtotination 

Pedra Prêta Mine and Pedra Prêta kilns are separated by a distance of 2 km and tie d'stance ic Catiboara kilns 
is 1i kn.   The Magnesite S.A. roads are in a very good state. 

The minorai is transported in 14 "ercedes Benz trucks (6 o* ther o* a tilting type, 10 t and the other 6 with 
6 t frames) and in 8 Tarex trucks (of a tilting type, 22 t). The trucks belong to Magnesita S.A. and are operated, on 
a sub-contract basis, by TRANSAS and V i TU. 

The) tr&nspoH between Catiboaba and Salvador (sinter export) and Conti gen (MG) (manufacture Or réfracter' is) ir 
made ty railway LESTE Brasi lèi ro (the latter with a transfer in Monte Azul). 



MISCELLANEOUS 

Ptrtonntl   (Technicians   and Workers) 

The mine employs 240 workers, and the total ot hour-hands in the exploitation is 1.400 mer (hi) o* »*eir   m 
o' fi ce-work 1. There is no specialized manpower in the district and it is not an easy task to as* +or i« outwards. 
The non-specialized rrar-power is continuously changing, for it is incorporated to agricultural work during   the 
rainy season   The personnel has a good aptitude for trainine., after which it remains we permanently tied to the 

enterprise. 

Mochintry 
8 tilting, Mercedes Bern. 10 t trucks; 6 Mercedes Btnz. 6 t frames; 8 Terex, 22 t trucks; 1 Michigan loading 

shovel. 17b-11 ; ?. Wis Chalmers TL 6*5; 1 Michigan 180-111 tractor; 1 Caterpillar D 6-R tractor; a Carterpillar D 
4-B tractor; 1 excavator 22-B. 

The following Atlas Copeo drilling equipment is available: 4 IX 658-4L; 4 RH 571-3L; 1 drilling carriage ROC-600 
12 hammers BBD-12-CH; 1 column hammer Bencher and 2 Cobra. The following Atlas COMO compressors are available: 1 
stationary, electric CT-4; 1 portable Dd 2» and another PR 600 Gd; togeher withan Inqersol-Rand Giro-Flo. 

Wattr Supply 

An accumulation da«. S00.000 m3 in capacity, in Rio do Antonio, 3 km far from Catiboaba is availatle; it is 
•sufficient, according to Magnesita, S.A.. ever in drought periods; the adduction is made with a hear* of 1'i - 

The fresh water for human consumption is supplied by an own water-spring well. 

Powex  Supply 

Four new Diesel »iti »re aviileble, with a global output capacity of 384KVA, supplying he whole of the nsta- 
nations. It is considerad sufficient for the present capacity, but not for future erteneions. The neere«* e'.tctr'. 

"Ino (COLLE*! is at 3 distance of 100 kir„ in Vitoria de Conquista. 

The power consumption, >n its present phase, amounts to 2 10e kWh. 

Othtr Supptito  (FueX.oil. txplMivt«. 

- Fuel oil 16.320 t/year 

- Diesel o!l 
- Gasoline 

4.98b. 159 t/year 
300.000 t/year 

) 

26.000 Cr. 
11.740.000 Cr. (included the I'iesel   eneratoi- corsumptioi 

200.000 Cr. 

REMARKS 

Minerei average analysis (1969) of other mines (in %) 

Mine 

I.L.   (1) 

MgO 

SlOj 

«ft 

'•ft 
FoO 

NnO 

CaO 

Podra Rolada 

51,00 

43,74 

1,10 

0,50 

1,66 

0,17 

1,84 

Sao Leurenço Cabe«i res Bate Po 

51,00 51,00 50,00 

43,17 45,90 49,61 

1,90 0,30 0,4? 

0,50 0,66 0.20 

0,47 0,87 0,85 

0,53 - 1,30 

0,23 0,70 1,70 

¿',20 0,57 0,92 

(1) Losses on lc.nl ;ien 

Client; 
UN 1.0.0 

Consulting Firm. 

TECNIBERIA 



D. 7. 3. EXTRACTIVE METALLURGY 

D. 7. 3. 1. G en «ral 

Magnesium is  a metal  of a relative   recent applica 

tion in Brazil;  in the last  few years,   however,   it has come  to 

represent a value  occupying an important place   (fourth in order) 

in the list of imports.   In  Table Mg-5,   the evolution experienced 

by metallic magnesium imports,   from   1.961,   has  been shown. 

It is  almost exclusively  supplied to  the castings   manufacture  by 

the  most important automobile industry in Brazil  (Volkswagen). 

Up to this moment no production of metallic magne 

sium  exists in Brazil nor  in the other South American countries. 

D. 7.3.2.   Projectefl plants 

Dow Productos Químicos  Ltda.   (100% Dow USA)   - 

projects to erect in Aratu's  industrial polygon,   a  plant to obtain 

electrolitic metallic magnesium,   with a production    capacity  of 

20. 000 t/year,   in order to  satisfy  the Brazilian  demand and to 

export the production surplus to the   zone of the  ALALC. 

Magnesium chloride imported from  U.S.A.   will  be 

the  raw material for the  metallic magnesium production. 

An investment of 140 million NCr has been estima- 

ted,   together with a payroll of 212  employees. 

The project is now being analysed on a Federal ba 

se by the "Geimet". 

This plant would be complemented by another insta. 

Uation to produce chlorine and caustic soda, with an investment 

of  168 million NCr and 208 employees. 

307 



D.7.4.   THE MAGNESITE'S DERIVATIVES INDUSTRY 

D. 7.4. 1.   Production structure 

The magnetite produced in Brazil is  supplied almost 

in its totality,   to the production of magnesian sinter,   a  part ot 

which is  exported and the  rest employed in the manufacture ot 

refractories.   Two companies,   MAGNESITA S.A.,   with a plant 

in Conta gem,   Belo Horizonte (Minas Gerais),   and CERAMICA 

SAN CASTANO,   S. A. ,   with a plant in San Caetano do Sul (Sao 

Paulo) are the main  refractories  manufacturers. 

Magnesita S.A.'s production of basic   reti-attorie» 

is far bigger than the output of Ceramica San Caetano,   S. A.   th« 

latter having magnesite  roastings plants not in condition of wor- 

king at a high temperature and producing a  sinter of low density, 

not suitable to be employed in some types of basic   refractories. 

D.7.4. 2.   Existing plants 

D.7.4.2.1.    Maaneaita.   S.A. 

This Company has plants in several parts of the 

country.   Its principal industrial aggregate is situated in Con 

tagem (MG),   with the following divisions: 

- Plant M - Magnesite  refractories 

- Plant D - Calcined dobmite 

- Plant SA - Silico-alumina refractories 

- Plant S - Silica  refractories 

- Plant LD - Refractories for LD convenors and elec- 

tric furnaces. 

• Plant MM -  Magnesian mass 
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The total payroll are   1.300 employees (900 wor 

kart and 400  technicians  and administrative  personnel). 

In 1. 969. a 60% of the billings corresponded to - 

magnesite baaic refractories. The total billings were US $ 

18. S60. 000. 

The magnesite  roasting planta to produce magnésien 

•inter are located in Br urna do  (Bahía),   where the most   im- 

portant orebodies belonging to the company  are to be found. 

Pedra Preta's  mine  is the moet  important  supplier 

of ore,  as  it is the only one  giving an ore  suitable in  its  cha 

racteristics  to be fed in conventional  vertical roasting and - 

sintering furnaces and in vertical furnaces,   type Harbison 

Walker (the  latter requiring a  minimum  contents in MgO of 

a  94%).  One  of these furnaces  is already  in  production  lJulv 

1. 970),   and   1  or 2 (1 probable) other  installations,   parallel 

to the present one,  will be  available at the  end of  1.07 3,   • 

according to  a  project. 

At  a distance of two kilometers   from Pedra  Prêta 

are the conventional furnaces  installations and integrated by 

2 Azbe kilns   and other 2  of a  model patented by the Eng.   Al 

berto del Prado,   using charcoal gas as  combustible.   In  the 

same sone two  roofed storage  areas for  charcoal,   are avails. 

ble,  their capacity being 9.000 eu. m.   each,   and another one 

of  1.000 eu. m.   to feed directly the kilns.   An electric  subs- 

tation and workshops are available there. 

The conventional sinter obtained in Pedra Prêta, 

after being hand sorted, is transported to Catiboaba to be 

processed through a mechanical crushing plant and granulome. 
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trie classification,   sampling and analysis,   filling of sacks 

and storing before  being supplied to the consuming  centers. 

At Catiboaba's plant, 15 km far from Pedra Prêta 

Mine, another conventional vertical kiln (Patent registered bv 

Alberto de Prado, Eng. ) and a complete Harbison Walker ins 

tallation are available. Both of them are complemented b\ - 

crushing equipment, tack-filling and shipping facilities tor - 

•inter, together with workshops, medical services, adminis- 

trative  services,   housing,   etc. 

The ore  to be fed to  the H. W.   kilns  in Catiboaba, 

after  being  submitted to a primary  crushing,   passes to ano- 

ther  crusher  jf a  capacity of   160 t/hour working  in a  closed 

circuit.   The ore  minus   10 mm.    passes then  to two storage 

silos  with a  capacity of 350 t.    each,  from them on,   the ore 

is fed to a vertical  calcining kiln,   type Herreschoff,   with an 

output  of 200 t/day of caustic  magnesia.   It  passes  then to  - 

another  silo and  continuing later  on to a system  ot  presses 

to form caustic briquets which   subsequently  are,   either  filled 

in sacks to be sold as caustic  magnesia,   or   fed to a  shaft 

kiln,   with an output of  160 t/day,   to be dead burned  in order 

to obtain a high quality sinter  (Dead burned magnesite) 

The plant has been mechanized and equiped with  • 

dust collectors. 

Fuel oil is used as a  combustible in the Herres- 

choff kiln,   and gasoline in the  shaft kiln. 

The estimates on magnesite consumption in the H. 

W.   plant are about  12. 000 t/month.   The dead burning process 

supposes a rsduction in weight of about a 50%. 
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The refractories producaci to be usad in S. M.   fu ma- 

cas is of a high quality and durabla.   As  far as it concerns 

to tha L. D.   furnaces,   the use of conventional kilns presented 

a quality problem,   specially due to the low apparent  specific 

weight; the new sinter has now a suitable specific weight  ot 

3, 20 to  3, 30. 

The domestic market is still being supplied with cauj 

tic magnesite,   of an inferior quality and a lower price. 

96. 000 t/year of dead burned magnesite are produced 

in the existing installations; it is transported in railway  wa- 

gons to Salvador (Bahia) to be exported,   and to Conta gem  - - 

(Minas Gerais) to be processed into  refractories. 

D. 7.4.2. 2.    Cerámica Ian Castano.   S.A. 

This Company's activities are the manufacture of re- 

fractories of very different types: silico-alumina, alumina, s¿ 

lica,   basic,   insulating,   anti-acid and special refractories. 

Its basic refractories production is being limited by 

the small volume of production of dead burned magnesite co- 

ming from CASTELLA Mine,   a property of COMINAC,   in Ba. 

aia,  by the quality of the ore with a very high iron content, 

and by the magnesian sinter obtained in conventional kilns at 

a temperature of 9006 C. 

The highest production obtained of burned magnetite 

was  12. 500 t (1.966). 

The transport of the sinter to Sao Paulo is long and 

difficult,   being two the transportation ways employed:  the - 

first one along San Francisco River,   down to Pirapora (MO), 
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cov«ring a distance of 1. 300 km.   From this point  is hauled 

in railway wagons to the Sao Paulo plant.   The second one 

employs motor ships or sailing ships as far as to Juaztiro, 

continuing then in trucks to Sao Paulo. 

O. 7.4. 3.   Extensions provided for the existing pianti 

O. 7. 4. 3. 1.    Magnesita.   S.A. 

It has the project of enlarging its present output of 

magnesia« sinter,   from 96.000 t/year to 112.000 t/year with 

a new Harbison-Walker unit capable of obtaining a  high quay 

ty,   high  specific weight sinter to be  exported in its greater 

part. 

The types of sinter to be obtained are as  follows 

ftUaUft        Destination t/vear       ean. weight        MjO (mffíi 

M-10    National market     16.000 2.8/2.95 93,5% 

M-20 4«. 000 3.2/3.3. 94,5% 

M-20     Export 41.000 3.2/3.3 94,5% 

.  Total 112.000 

The putting in operation of this extension has been 

provided for the end of 1.973. 

D. 7. 4. 3. 2.    Ceramica San Caetano.   S.A. 

Within a period of two years, the magnésien sinter 

output in Castella will be extended to 4«. 000 t/year, with - 

fuel-oil kilns and temperatures of the order of  1. 3508 C 

No decision has been taken yet on the type of kilns 

to be installed due,   as it seems,  to difficulties in the award 

of foreign manufacturing and "know-how" licences. 
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D. t.    ALU MIN mû 





DB.!    MARKET  STUDY 

D 8   11       Historical background 

The statistical data  pertaining to aluminium have 

been  included in Tablas Al-1   to Al-6    At  far as  it concerns 

to the past,   the  information available in them  can be summa 

rised in the following terms 

a) The State of Bahia,   in particular,   and the North.Esst,   in 

general,  have no production of bauxite 

b) Up to this moment,   no primary aluminium ia  produced in 

Bahia. 

c) The bauxite exports lack of importance,   what is an indica 

tion -at leaat up to this moment- of the  fact that the out 

put is supplied for the self-consumption. 

d) The aluminium consumption is presenting a marked pro 

ceas of acceleration during the last years, a process that the 

local output has not been in  state to meet,  in spite of having 

doubled its  real production during the last  six years 

e) The difference  is covered with imports,   increasing in 

importance during the last  years.   Such imports meant a 

net outflow of forcing currency of an order of US $  32 

million, and a dependency on the foreign countries that ha« 

been estimated in a 60% (data corresponding to  1 9bB) 

The Table Al-6 is a breakdown of the aaid imports dis- 

tributed into types of products. 

f) Within the e cope of substances covered by this study,   the 

aluminium is,   second to copper,   the moat important ele 

ment in value,   under the heading of imports 

315 



DB   12.      Demand's forecasts 

Establishing a  comparitoli between the figures  or 

primary aluminium provided by the "Plano Decenal  de  Desen 

volvimento",   and the onee  reallv obtained in the period   :<*t~ 

1969,   the  resulte are aa followr 

Years Estimated demand    Real demand        Deviation l'V 

1  967                          78  000 65   346 i lb. 22 

1 968                        83.000 7 1   988 * 1 i, 2t> 

I 969                       88.400 91   556 • 3.7S 

249.400 228 890 4 8,22 

that ie,   while in the year   1. 969 the apparent consumption of 

primary aluminium hat been  slightly in excess of the  ligure 

estimated tor the demand,   for the trienmum   !   967  t><»,   it  has 

been,   taken as a whole,   inferior.   We have,   therefore,   estima 

ted that it would be reasonable to maintain the estimates  esta 

bhshed in the "Plano Decenal" 

This decision would put the projection of primary 

aluminium demand in accordance with the following figures 

!•£££ Tons 

1  971 100 000 

1.972 106  500 

1.97 3 113.500 

1   974 121  000 

1.975 129 000 

1.97f> 137  400 

1.977 146.300 

1.978 155.800 

1.979 165.900 

1.980 176.700 
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D.S.1.3.   Balança bttwtin tat a a tima tad damand ana tha offar 

Tha production a stimata a for tha period 1.971/1.979 

according to th« "Plano D« canal d« Daianvolvimanto" ha va b««n 

collactad in Tabla Al -7,   togathar with tha moat racant mada 

availabla to ua by ALCAN,  whoaa apa eif i cation ha a baan detallo^ 

in Tabla Al-8. 

According to this,   tha balança output/damand for th« 

y«an 1.971/1.975 (Tabi« Al-9) indicata« that,   providad fiat 

th« anlargamant plan« may b« accompli «had on tha pradictad 

dato«,   Brasil will ba «alf-iufficiant from 1.973,   but with a 

now off baiane« if th« production'• capacity i« not incraasad 

from 1.977. 
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D.I.I. 

D.I.M     

Although MM uaprocioo bibliographical roforoacot 

MI th« potiibilitios of oxUtonco of Bauxit« »retóos in tho 

•taU oí Bahia aro available,  the ••varal inquirios realised havo 

givo* a general answer in the ••ni« that th« orebede «pio red 

lack ol oconomical interest bocauto of their low grado or tho 

••wait amount of rotor vos. 
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D.ë.i.   EXTRACTIVE  METALLURGY 

Ott 3  1    Priunt structure of prodttcUon 

The  following enterprise! are  producing  primar-, 

aluminium in  Brasil: 

Aluminio Minas Gérait.   S.A.   (Alumina«) 

This  society,   under the control  of AL CAN,   had  n. 

1.970  an output of 25.130  t    It  is located in Sara men hd   iMCii 

Located in Sao  Paulo,   it gave  in   1   970 an  output   «.•- 

¿3. 130  t. 

Cfr Mincira de Aluminio  (Aicominat) 

Belonging to the  ALCOA Group,   it  started  its  prodwi 

tion in   1  970 with 7.900 t. 

The total output of the three  enterprises   in  1  g~0 

was  5©   150 t 

• Aluminas  .       .... ¿S. 000 t/year 

-C.B.A.       ¿5.000 t/year 

• Alcominas  ¿5. 000 t/year 

D.8.3 3.  Anticipated extensions of present installations 

Aluminas is planning a third  reduction line,   with 

25.000 t/year;  its installation,   however,   was deferred    sine die 

because of lack of fiscal incentive.   The preferential expansion of 

the AL CAN Group will be  made,   in the  future,   in the State of 

Bahia. 

C.B.A.   is enlarging its capacity of production up to 

40.000 t,   a level it is expected to be reached in 1.972/1.97 3. 

Alcominas pretends to rise ita initial capacity of 
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25.000 t to  50.000 t/year. The tim« for this extension is 

unknown at pro sent. 

OS.3.4.   Ntt» pianti in project 

The fourth company in Brasil to process primary 

aluminium will b« an enterprise belonging to the ALCAN  Group. 

Aluminio do  Braail Nordeste,   S. A    Its plant is now in A  very 

advanced state of erection and it  is expected to start the pro- 

duction in 1.971/1.972,   at a level  of 10.000 t/year.   It will 

the first Bracilian alumina reducing plant situated at the seaside 

whet will make easier the supply  of  raw materials.   Its  initial 

capacity will be 25.000 t/year of primary aluminium,   but  its 

layout has been planned to expand its production up to 1 50 000 

t/year. 
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Di.4.   TRANSFORMING INDUSTRIES 

D. 8.4.1.   D«ir» of concentration of production 

Up to  1.969 no aluminium transforming industry was 

in exietence in Bahia,   the whole of the production of aluminium 

manufacturad product* being concentrated in the States of Minai 

Garais and Sao Paulo,   with the main representative enterprises 

ALUMINAS and C.B.A. 

D.t.4.2.  Installed capacity and employment 

Tha information referring to ALUMINAS,   the only 

enterprise whoaa data have been made available to us,   indicated 

that ita capacity of output in 1.969 was as follows: 

- Laminates    15. «00 t/y«ar 

- Sheet  4. 000 t/year 

- Extrusion  5. 000 t/year 

- Domestic appliance*    2. 500 t/year- 

- Aluminium paste    2. 050 t/year 

- Pieces for industrial refrige- 

ration and motor car*    400 t/year 

- Miscellaneous    800 t/year 

- Cablas and conductor*    10.000 t/year 

The 60% of laminates ia,   later on,   transformed inte 

sheet*,  domestic appliance* and miscellaneoua articles. 

The number of employees is 3.000. 

D.i.4.1.  

Referring always to ALUMINAS,   its plans for  1.971 

provida tha following extensions: 

- Laminates    10.000 t/year 

- Extrusion   5.000 t/year 

- Sheet  2.400 t/year 
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Th« investments corresponding to these extension 

BJ'wajBe^Oe^      BS m ^P       •JSUe<BoO<esO'^W M      •^»       VOW/ • 

Within tit« Sub-sectors of Laminates »né Ext ru- 

sic« two eaterpriess ars framed,   on« of thorn in Pernambu. 

co,   producing laminatot and opon and tubular prosood pieces, 

and til« second in Baku,  producing aluminium conductor c§ 

Mas. 

Th« cabios producing plant,   Aluminio do Brasil 

Nordosts,   I.A.   (ALCAN Group) was startsd in July   I «a« 

with a program of production of 6. 000 t/y«ar of stool cor* 

aluminium cabios. 

An «ntsrpris« located in Pi rapara (MG) intendo 

for  t ?Tl to start th« production of aluminium alloys (At  - 

Si,   J. 100 t/yoar,  and  1. 100 t of Si mstel),  in a plant out 

of Bahia,   out still in th« N C 
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PRELIMINARY  PROJECT OF A BAR AND 

SECTION ROLLING MILLS PLANT 

1 GENERAL 

In the analysts mad« in prsceding section of possible so 

luttons in order to improvs USIBA's  profitability,   it has  bssn  ret on. 

mended to roll all th* billsts produced by th« continuous casting ma 

chin« into bars,   wir«  rod and sections,   instead of  sending the  billets 

to th« South of Brasil  for further transforming 

Th«  most probable billet production (240 000 t vean   - 

would be scheduled to a bar and wire  rod mill for   120. 000 t/year and 

to a ssction mill for 100. 000 t/year of finished products respectively 

The  products to be rolled are as follows 

.  Bars from  b to   12 mm.   delivered in reels or in bars    The lesser 

diameters could be used to feed future wire and rabie plants and 

the bigger for  construction purposes 

• Bars from   I 3 to 30 mm   delivered in bars with a length from   1¿ 

to  16 m.   to be used for construction purposes and in some cases, 
for shafts in higher  quality  steels. 

•  Sections  from  40 to   120 mm.   in lengths  from   IS to   18 m    rolled 
in a second rolling mill,  to be used for construction purposes 

In the following paragraphs the preliminary project for the ina 

tallation of a rolling mills plant to obtain the above products is analysed 

2 EXISTING INSTALLATIONS 

2   I       Steel Plant 

The ateel to b« rolled in the propese«! rolling mills - 

will be produced in th« USIBA'S steal plant under erection,   with 

a 100 t.   electric furnace and an estimated steel production of 

250.000 t/year. 
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2.2. 

The steel producta in the above plant will be pro. esse* 

into billets at th« UWBA'I 6 strand continuous casting machine 

The upper dimensiona to  ue obtained in euch mai hin«* 

would be at follows,   taking in account the epeede  and caeting '• 

me« limiti to day  available!: 

120 0 mm.   billet«  (60/Î0 nun casting time and 2, 4#/¿, 14 m. mm 

speed) 

1*0 0 mm.   billet«  (60/70 min casting Urn« and 1, 39/1, 19 m, ¡nm 

speed). 

The billet production to bo obtained from the machin* 

will be in the order of 240.000 t/year. 

i. 

J. 1.       *er and wire rod mill 

). I. 1.        Deac nation 

The mill will consist oí at« following production units 

- 1 Billet reheating furnace,   35 t/hour capacity,   for  U0 x  120 x 

S. 000 mm.   billets. 

- 1 Roufhing three high stand 500 x 1. 200 mm. ,   1. 200 HP mo- 

tar with roller feed (entry aid«) and manipulator (exit sid«). 

In this stand,   billets tr« rolled in 50 x 50 mm.   equare bars 

- 1 Continuo«« 6 stands section with the following distribution 

. 2    400 mm.   stands with 600 HP motor (d. c. ) 

. 4    300 mm.   stands with 2 x  300 HP motor (d. c. ) with inde. 

pendent epeed regulation. 
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This lin« will be ussd as intermediate section tor  b. * 

to 22 mm.   bars,  and as finishing section for 22 to 30 mi, 

bare. 

At the exit  aide of this section  a flying shear will  b* 

placad for cropping of semifinished bara or for cut to the tool 

ing table length for  finished products. 

• 1  continuous 4 stands section,   300 mm.   each, with a common 

d. c.   300 HP motor drive. 

This ssction is preceded by a loop where a diamond or 

a round is passing according the type of finish. This line works 

alwaya as intermediate section. 

-   1  continuous 2 stands section,   300 mm.   each,  driven by  a 

common d. c.   300 HP motor and with automatic speed control. 

This section will be used as intermediate for  5 to   12 

mm.   bars,  and as  finishing line for  12  to 22 mm.   bars. 

At the exit  side one flying shear  is placed to crop the 

semifinished producte or for cutting to  final lengths of the fi« 

nished products. 

Finished producte can be delivered either to a cooling 

table for bars or to the two existing reels. 

• 1 continuous wire  section, with 6,   200 mm. ,   stands,   of hig- 

her speed,  driver by 250 HP d. c.   motor and with manual  speed 

control. 

The line ia preceded by a loop,   with photoelectric cell 

speed control of the preceding line driving motor. 

The line ende in two reels (the same as above for 5 to 

12 mm bars)     with epeed control according to the product dia- 
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meter to coil. 

The main auxiliary equipment is aa follows 

1 Cooling tabla for bari,  42 m.   long. 

1 Rollar conveyor following the cooling table and eqwppeti with 

•hear,   to obtain comercial sisea  from  12 to 15 m. 

1 Hook conveyor for coils with charge,  discharge and surge «le 

menta. 

•pare parts section,   roll a hop,   au will alao be conaide 

red. 

J. 1.2.   

The equipment will be located in two baya.   The  rolling 

mill bay will be  170 x 20 m.   and the  stock bay (billeta and finished 

producta)  170 x  15 m.   In the latter one,   the roll ahop,   offices   tr.d 

other ancillary elementa will be located. 

The atock bay will be equipped with a  15 t.   travelling 

crone for billet and a 5 t.   crone for finiehed producta handling 

J. 1. 3.   production capacity 

The production capacity oí the rolling milla depends of 

the "product-mix " to be obtained. 

At two-shift operation,   the maximun   production capaci- 

ty ia limited by the billet reheating furnace,  i.e.   150.000 t/year. 

This reheating capacity allows a maximum finished pr£ 

auction of 120.000/130.000 t/year. 

One tentative "product-mix" could be aa follows: 
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20. 000 

40. 000 

-  5 to   12 mm.   wir« coils  scheduled mainly to 

wir« production!  35. 000 t, year 

.   12 to   12 mm.  bar« for  construction purpo«««. 

.   12 to 20 mm.  bar«    " 

.20-30 mm.   bar«         »*000 

. 22 - 30 mm.  bar« tor «haft« «tc  10. 0°° 

. Total  120. 000 t/year 

3. 1.4. laviitmaati 

Tht estimated investments ar« a« follows (in US.   I) 

. Buildings   ^O-000 

- Civil  engineering (equipment)   620. 000 

- Ancillary ««rvic««  325- 00° 

. Main equipment (rolling mill)   3- 050. 000 

- Ancillary equipment     135. 000 

. Transportation and packing  135. 000 

. Erection,   «n|in««ring and technical aejistan, 

c* for «tart up  »*° 0°° 

. Total  *• •••• 00° us * 

3. 1. I. 

Th« estimated manpower,  at two-shift operation ts 

th« following: 

- Supervisor«  * 

. Reheating and mill shift servie«  40 

- Roll «hop and ancillary  eervicei  1« 

- Electrical and mechanical maintenance ... 10 

- Other personnel  ** 

- Total  •• 
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1. I.e.   

The ettimated production coatt,   according to thr di- 

fferent rolling diameters are as follows,   in US $ 

>' » mm-        l2> mm-        i0 mm. 

- Ftt»l  1,04 1.04 1,114 

- E.   Power  1,92 I, Hi 1, U 

- Rolls  0,10 0,68 0, M 

- MftUrit.lt:   . .       0, »0 0, 60 0, t.0 

- refractorioo 

- witir 

• c.   air 

• oil 

- Labour  ¿,20 1,44 1, It 

- Plant overhand         1,90 1,00 1. uo 

•  Total 7, H 6.61 *, t>ë 

1.2.  toctian mill 

1. 2. 1.  Description 

Thifc   rolling mill will contiot of the following produ^ 

tion units: 

- 1 Billot reheating furnaca,   4 m.   wide,   2S t/hour production ca- 

pacity. 

•  2 Three »high SSO mm.   stands in line with manipulators,  at both 

sides driven by a tinglo  1. 200 MP a. c.   motor. 

For product handling between the two stands a tappet system will 

be utod. 
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.   * two-high,   360 mm.   stands,   with a   1.200 HP motor ior driving 

the three first stands and a 600 HP motor for the two last  stands 

Handling between the  stands will be made by tappets.  Product 

handling between the two sections will be by  rollers    The  same 

system will be used at the exit of the 360 mill over the correspon 

ding cooling table. 

The main ancillary equipment will be 

- Roll turning and spare parts shop 

- riying shears in both sections 

• Shear at the exit side of the cooling table 

(the most common lengths are  IS and  18 m) 

• Scale 

The type of sections that could be produced by this 

rolling mill,   depending of the initial billet sise,   are. 

. Angles,   U and JPN  from 80 to  120 mm.   (in the  2? stand ot   360 

mill) 
- Angles and U  from 40 to 80 mm    (in the  5«  stand of 360 mm. 

mill). 

3.2. 2. 

The following buildings are to be considered 

1 Bay   140 x 20 m.   for the section mill 

I Bay  140 x 20 m.   for billet and finished products storage and for 

the roll grinding shop and ancillary services.   This bay will be 

provided with 1,   20 t.   travelling cr«fie for billets handling and 

1,   10 t.   travelling crqne for finished products. 

If both bar and section mills are installed together,   it would be 

possible the erection of only one common bay,   170 x 25 m. This 

solution could reduce the corresponding investments. 
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' ¿- * frtÉttiitii gJtJgUY 

As for the bar mill,   the production capacity  dependí 

of the type of rolled producta to be mad«.   Nevertheless,   taking in 

account the proposed furnace and rolling mill,   the maximum pro- 

duction is  estimated at a maximum of  100. 000/110. 000 t/vear,   at 

two shifts operation. 

One tentative production program could be the tollo- 

wing: 

1 and U (100-120 mm)  .      20. 000 t/year 

L,  1,   U  (SO-100 mm. )      25. 000 

L,  i.   Ü (40-S0 mm. )       §5. 000 

i. 2.4. 

Total         100. 000 t/year 

The necessary investments are as follows 

.  Buildings  42S. 000 US $ 

- Civil work (equipment)   490. 000 US $ 

- Auxiliary  services  300. 000 US  $ 

. Main equipment (rolling mill)   2. 200. 000 US I 

- Auxiliary equipment  43*. 000 US $ 

. Packing and transportation  HO. 000 US $ 

• Erection,   engineering and technical assis- 

tance for start up  4». 000 US $ 

. Total  4. m. 000 US $ 

3.2.5.   

The necessary personnel for the section rolling mill 

installation is a follows: 
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»rviaor»  * 

. Roltoatiag and mill shift aorvic«    »0 

. Roll «hop and ancillary ••rvic«»   .... 12 

- BUctrical and mechanical maintonaaca. • 

- Otnor pcraonnai  ^ 

-  Total        •* 

Tka following ar« tko oatimatod cotta tor th« diffaront 

»actioaa to bo produced,   in U§ I  por t. 

10 . 120 mm.       |0 • 19 mm. 

- Fttol  *• 

- Eloetric »owor  *•25 lt 70 

- Roll.  ••» 0.*0 

- Motoria!.   •• » °'M 

-   rafractorioa,  wittr,   c. air,  oil. 

- Labour  >'** l' l° 

. Plant «vorhoad  W ^ 

-Total  M» ».•* 

J. I. 7.  
In th« »anoxod drawing»,  th« gonoral plant and aouip- 

mont layout for th« bar and »action milla ara |ivan. 
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1       INTRODUCTORY NOTE 

As it has been pointed out in the analysis oí US) 

BA'8 alternatives of production in order to improve its profit« 

bility, th« most promising solution would b« th« construction 

of « etainless st««l «h««t rolling plant, which taking advantage 

of part of th« pr«s«nt USIBA's infrastructure, will have « pro 

auction capacity of 40. 000 t/y«ar of flat rollad products in its 

first phase. From this production 20. 000 t. would b« assigned 

to th« domestic market,  and th« baiane« to export. 

Consequently this plant could provide the stainless 

•tool «h««t requirements of Brasil. 

The high selling prices of such production would 

•fleet the expense of additional transports costs of the final pro 

duct from th« Stat« of Bahia to th« rest of th« country 

This preliminary project is therefore,   devoted to 

the study of a 40 000 t/year plant,  to produce cold rolled,   stain 

lees steel sheet 

The study has been divided into two phases 

• The first one providee for a plant in condition 

of producing 40. 000 t/year of cold rolled,   «tain 

less steel sheet employing as starting material 

imported hot-rolled stainless steel coils. 
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This plant would,   fundamontally contisi of 

. Box-aaaoaliag furane •• 

. Pickling pi«* 

. SENDZIMR mill 

. Cutting,  packing aad storing »action 

. Tha aacoad ohaaa próvidos for anothor plant,   com 

plomantary to tha fir it,   intandod to produco hot- 

rollad colli to faad tho abova mantionod firat •• 

plant. 

Ita fundamental alomaata will bo: 

. Elactric are furane« 

. Continuous Caatiag Machina for fiaba 

. Slab robaating furnaca 

. Planatary rolling mill 

. Auxiliary alamanta 

At tha aam« tinta, tba a roa« noodad for tbo loc§ 

üm of bota pan««« which, takan aa a whoU, ropraaont an aggrf 

gato production unit,  nova boon atudiad 

It muet bo pointad out that th« alactric are furnaca pro. 

coao it tao moat idonoou« to obtain ataialoat atoal and,  at tba tamo 
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time,   the continuous catting oí Slabs hai been incorporated,   together 

with the hot-rolling in a planetary mill and cold-rolling with a SEND 

Z1MIR mill,   because all of them represent the most advanced technus. 

according to the plants of the same type installed in Japan,   and to  - 

another one being now erected in Spain. 

We proceed now to the description of both plants. 

Il   DESCRIPTION OF  THE PROCESS 

11.1.   Phase  j  (yoUf ryUmg) 

The hot-rolled coils pass directly to the line where the 

coils are to be prepared,   previously to the cold rolling. 

Every coil thus prepared paseos through the n°   1 conti- 

nuous line to be annealed and pickled. 

The coils,   after being annealed and pickled,   are passed, 

all of them through the SEND ZI MIR mill of the type ZR-22B-M. 

The coils presenting considerable defects on their surff 

ce after the first rolling passes,   are sent to a grinding line,  and 

again to the n«  1 annealing and pickling line (or even to the line 

n« 2,   in function of the relative occupation of both lines).   They pro, 

ceed,   later on,   to the SEND ZI MIR mill and to the nß 2 annealing 

and pickling line. 

The coils that after the first passes in the SENDZIMIR 

mill present no defects,  will bs annealed and pickled again in the 

continuous line n« I or 2,   according to the respective degree of 

occupation. 

The coils of an intermediate final thickness permitting 

the performance of every pass without any exterior hardening,  pass 

directly to the next phase. 
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The coil» with a small thickness will be  rolled once and 

again in the SEND Zl MIR mill, receiving e tinsi annealing and puki 

ing in the line nft 2. 

The coils being rolled in the SEND ZI MIR mill, after be 

ing annealed and pickled, may follow two destinations: either to the 

transversal shearing line or to the temper mill, when the iinal pro 

duct  requires a previously determined degree of surface hardnes» 

Sheets without the requirement of a surface hardening, 

pass directly to the transversal shearing line,   just as it was «aid 

above. 

Sheets of 0,3  -  0, 5 mm in thickness,   after being    ut 

into pre-determined lengths,   with their edges squared and leveled 

do not require an ulterior treatment,   and pass directly to  storage. 

Sheets of a thickness higher than 0, 5 mm.   must  pas» 

now to the transversal shearing Une,   across the traction leveling 

line,   and re-squaring line,   where they are submitted to a  more 

perfect leveling and,   in the four plate shears available in the  line, 

they are cut into the exact order sises.   Once packed,   they pa*» to 

storage. 

Coils requiring a surface hardening -just as it has been 

said above •pass to the temper mill.   They can follow,   later on,   two 

different paths:  through the transversal shearing line,   to be cut in 

pre-determined lengths.   This quality is then packed and stored. 

When the need arises of producing narrow sheets or bands,   the - 

coils coming from the temper mill pass through the longitudinal - 

shearing line to be directly sent to storage,  those being 0, 3 - 0, 5 

mm.   thick. 
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The ones thicker than 0, 5 mm will go through the trac, 

tion leveling and requiring Un« and,   later on,   to storage. 

Sheet* to be finished by polishing will go directly from 

the temper mill, either to the transversal shearing line or to the 

longitudinal shearing line, according to the width order. Every - 

sheet thus processed will go through the traction leveling and re- 

squaring line and, later on, to the sheet polishing station and, - 

again,   to the traction leveling line. 

Finally,   strips or beaded sheets in the form of coils 

can be obtained,   passing the coils,   after being processed in the 

temper mill,  through the longitudinal shearing line.   The products 

thus obtained go then to storage. 

It can,  therefore,   be seen that there are two final qua- 

lities,   depending on the coils or sheets having been processed or 

not through the temper mill. 

11.2.   Phase 2 (Steel plant and hot-rolling plant) 

Scrap coming from outside will stored in scrap pits lo- 

cated in a hall readily accesible from outside and,   if necessary, 

accessible from the railway line. 

At the same time,   the ferro-alloys to be added -funda. 

mentally ferro-chrome and ferro-nickel- will be stored in this hall, 

tor stainless steel has in its analysis a contente of a  18% Cr and 

a 8% Ni. 

The charge of scrap and additives is taken to an el«£ 

trie-arc furnace by means of a travelling crane transferring the 

load with a basket in two times. 
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After making,   at leatt,   two alaga and whan the turna« e 

cttarga has baan sufficiently refined,   in a tima aatimatad of 4 h ¿0'. 

from tac to tap at an avaraga,   tha maul will ba cast into a ladle 

Hanging,   too»   from làt crana. 

In this project, tha catting will ba mada through an one 

atrand Continuous Casting Machina for Slabi, whara a product with 

the optimal aisa to faad tha planet*ry mill will ba obtained. 

A re-haating furnace ha e baan provided for the heating 

of the alaba faading the planatary hot-rolling mill.   Their movement 

it performed by atringara.   according to the moat modern tvttrm 

of tKcluaion of water-jointe by maant of tha appropriate form ur 

ehape of tha atringart.   Thia furnace will burn fuel-oil and it will 

inclue« two heating aonet. 

Tha heated,   alaba will ba rollad in a planatery mill whom 

backing rolla will have a diameter of about 1. 290 mm and thr 

working rolla a diameter of US mm.   with a 1.400 mm face 

Tha capacity of output of this mill it far aupe rio r to the 

one nacaaaary for tha cold rolling plant anticipated,   but with plana- 

tary milla it it not possible to paae into lower capacities,   and - 

mill of this capacity it nacattary to obtain tha datirad qualities. 

At first,  tha mill could ba in ona ahift oparation and. 

later on,  with tha purpose of duplicating itt output,   make it work 

in two ahifta,   together with the installation of a second electric-arc 

furnace. 

Tha eheets,  after being finiehed,  will ba coiled up and 

taken to tha cold-rolling bay described in tha preceeding paragraph. 
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II. i. 

The area corresponding to the Phaee  1  (cold rolling) ts 

oí about 31. 500 m2,   including th« following baya: 

- On« bay tor th« box annaaling furnaces,   105 m.   long and  JO m. 

wide. 

- On« bay tor th« annaaling and pickling continuous lin«a,   270 m 

long and 25 m.   wid«. 

. On« bay «There th« SENDZIM1R and t«mp«r mill« will b« located, 

270 m.   long and 30 m.   wid«. 

- On« bay for th« motor room and mi«c«llan«ou« equipment,   270 m 

long and 20 m.   wid«. 

. On« finishing and storage bay 270 m.   long and 30 m.   wid«. 

Th« four last bays are backed against each other,   in a 

longitudinal direction.   The box furnace« bay ia p«rp«ndicular to the 

proceeding ones and ia situated at th« head of them. 

Th« area corresponding to the phase 2 (steel plant and 
2 

hot-rolling plant) is of about 22. 512  m . 

In the annexed drawing,   the general disposition oí pha- 

sss  1 and 2 of the proposed plant«  is shown. 

HI.   IfffCinCATIOWl 

in. i. Phut 1 If01* f°m*«> 

in. 1.1. f m nmtiV** ***»•*•• 
They are intended for tho annealing of the ferritic stain. 

le.s stoel coils,  in groups of throe,  piled or «tacked per furna. 

ce: 
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- Number of furnaces 4 units 

- Ma»,   annealing temperature 900 9C 

. Outer diameter of the coil 1. 150 mm \max  ) 

- Inner diameter of the coil 610 mm. 

- Width *• 37° mm t•** ' 

- Thickness i to 5 mm 

1111.2.     Çoil preparation line,   previous to cold roültttt 

• Types of steel to be treated:  AIS1,   series 300 and 400 

. Production capacity:   3. 500 metric tons/month (based on an 

average thickness of 3 mm. ) 

iiitl tr°*ttCta: 

A) Hot roiled coils of the following characteristics 

Inner diameter 610 mm. 

Outer diameter 1- 397 mm. 

Width 660 to   1. 370 mm. 

Thickness 2 to 5 mm. 

Weight 6. 500 kg (max. ) 

B) Sheets of the following characteristics: 

Width 600 to  1. 370 mm. 

Thickness 2 to 5 m. 

Length 10. 000 mm.   (max. ) 

Weight M0 kg (max. ) 

Coils and shoots of the following characteristics: 

Inner diameter 610 mm. 

Outer diameter 635 to  1. 270 mm. 
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m. i. s. 

Thick»«. 2 f 5 m. 

wight *•wo k» (mwt) 

j 12 to  36 m/min 
Working •!»••* '* 1Q 

-^      ji       __~_.J 12 m/min Threading .pood ' 
^ ,  . ,*m Right hand Driving »id« v 

MitT„.l. to nroc...    SUinl...  .fi..   ..*•• AI«   100 and 400 

Hot-rolW coil.,  with MI innor diamotar o£ 610 mm. .   an 

out.r diam.fr ot 1. 100 mm.   635 to  1.2T0 wid. and i to » mm. 

tkick,  with a maximum waight oí 6. 500 kg. 

3 to 60 m/min 
lalot .action * *• ' 
_ , »i« 3 to 26 m/min Proc.ing «action * w 

3 to 60 m/min 
Exit .oction 
-^       .. 30 m/min Threading 

Starting .pa.d und.r load * m/min 
j 3 m/min 

•low .pood 

Working roll.: 

É    M mm. *•«•  »• m mm 

Ft vat iaa.r roll.: 
0 102 mm. T.W.  1.439 mm 

Driving rolla: 

4 173 mm. *•»• l- 344 mni 
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Idler roll» 

f  IT 3 mm. Tablt  1. WO mm. 

Support bearing* 

• 300 mm. Width    172,64 mm 

6 por axit,  that it,   * total of 41 

Dittane« intor baa ringt: 

¿16 mm. 

Height of tho pati-lint   - 900 mm 

Mattrial to b«  rollad; Low carbon ttainlatt tteelt,   ttrtct Alti 

100 and 400. 

Max.   outer diamator of tha coil    -   1. 300 mm.   without papar, 

1.400 mm.   with a tandwiched papar. 

Inntr diamator of th« coil:  610 mm. 

Max.   weight:   - 7.500 kg. 

Width:   -  610 to  1.270 mm. 

Max.   feeding thicknett:  - 6,35 mm. 

Normal working thicknttt:   •  5 mm. ,   in ttainlett ttaal. 

Final thicknett   - 0,4 mm.   in ttainlett tteel 1.250 mm.   wide: 

0, 3 mm.   in ttainlatt tteel  1. 000 mm.   wide 

Mill', .»«cüicatloat 

Main motor:   Direct current,  2. 250 H. P. 

Rolling tpeed:  0/150/300 r. p. m. 

Coiling ten a ion:  Max.   34. 000 kg. ,  at 300 r. p. m. 

Min.   1. 700 kg. 
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Winder'a motar: Direct current,   SO H. P. 

Winder's tension: Max.   4.000 kg. 

Mia.   1.000 kg. 

m. i. s. fînmuni ir* ^"«hift' lin" 
A lin« proper to eliminate surface defecte.   It may be 

also used to poliah the strip. 

Material:  Stainless steel 

ftrip thickness <>,• to 3,0 mm 

•trip width M0 to  1- "° mm 

Coila: ln»«r diameter *1° mm 

Outor diameter *«**•   l- 36° mm 

6, 1 to 24, 4 m/mut 

IU. 1. 6. 

Speed 

Feeding speed "> m/min.   aprox. 

Two-high reversible,   tor low-carbon stainless steels 

Rolla: 700 mm.   diameter 

Tabi«:   1. 420 mm 

Coila. Inner diameter,   610 mm. 

Max. outer diameter,   1.690 mm 

Max. outer diameter,   with paper,   1.100 mm. 

Max. weight,  6. »00 kg. 

Rolling width:  600 to 1. 320 mm. 

Thickneee:  0, IS to 2, 3 mm. 

Rolling epood:  0/100/150 r. p. m. 

Main motor:  Direct current,   220 kW,  0/©00/900 r. p. m. 

Collera' motora: (2) direct curront motora:   110 kW,   O/300/1.200 
r. p. m. 

Coilini toneion: Max.   6.000 kg.   a  110 m.p.m. 
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Min.     600 kg. 

The mill it oí tat tingle driving  roll typt Thiicharac 

teristic,  una dvi table in tht cate o£ rolling millt, it no in«, onve 

nience in tht cat* of temptr millt,   taking into account that   the 

higher difficulty  in the entry tide and it»  lower reductior a   pre- 

test no objection in true kind of operation. 

It preaenti,   on tht other hand,   the advantage ot  a   much 

lower coat,   due to the abtence oí a pinion box, which ha e   been 

•ubttituted by a timple tpeed reducer.   Another advantage   is   - 

that being both rollt mechanically independent, their diameter 

may be slightly different,  without any harm to iti operation,     - 

thus reducing the maintenance costs,   with a better efiinem > 

and a better finishing. 

Many other advantage• offered by thit type oí mill   mutt 

be omitted,  letting them for tht final project, in order tu  pre- 

vent that this description may result too prolix. 

Ul. 1.7.  T»«eversal shearing, line 

Output: 

Raw material: 

Max.  cutting length: 

Mia.  cutting length: 

3.000 t/month, bated on i 0,1 truc knee» 

Stainlett  steel  coili,  iene« AIS1   300 

and 400. 

610 mm.   inner diameter 

1. 690 mm.   max.   outer diameter 

600 to 1. 320 mm.  wide 

0, 1 to 2, 3 mm.   thick 

6. 500 kg.   max.   weight 

10. 000 mm 4   100 

1. tOO mm. 
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Max.   lucking length:        S. 100 mm 

Inlet l«v«l«r   speed: 24-61  m. p. m. 

Tabi« roller  speed at 
tht ihuri  exit: Max.   70 m. p. m. 

Exit l«v«ler  speed: Max.   40 m. p. m. 

Threading speed: 15 m. p. m. 

Max.   Hacking height: 460 mm 

Driving aide; *¿ght hand 

III  i. g.  i^titudw «hearmi Una 

The  cutting it mad« by traction,  the bands b«mg cut into 

th« inquired numbir oí narrower benda,  perfectly coiled after 

ward« in the several mandrals at the exit sid«. 

The inlet matarial ia formed by coil«,   §   1 • «°0 mm. 

without paper end $ 1. §00 mm.   when a «heet of pepar hea b^r 

«aadwiched inter coili. 

Coil«   inner diemet.r 410 mm 

me*,   weight 6. »00 kg. 

width 400-1. 320 mm 

Thickn... °.li -  i.°0mm 

Lin« «pe*d 
2%  -  50 m. p. m. 

Threading speed 15 ««•!»•m- 
w      ~* -..»-. 10 cut« in a materia» Max. number oí cut«: 1V v"*" »»*«»„.. m 3 mm.   thick,   at ¿sm.p.tr 

In order to aasur« a good efficiency,  the change in thia 

machin, is made v.ry quickly:  not mor« then 5 minute, are need. 

•d.  This i. »chlev.d with the provieion of two cutting head«, per 

mitting that the kniv«. may be reedy b«for« th« aa.embly. 

Its traction «y«t«m doe« not reouir« a control or hand- 
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••ttlng oí the speed,   as it is the caie of other types making use 

oí resharpened knives.   Th« bands oí a thickness up to   1,6 mm. 

ii they want to get a perfect cut,  muet only depend on the grip- 

ing rolls.   When they are  1,6 -  3,00 mm.   thick,   the operation 

is helped by a teneion coiling unit; it is not   required,   however, 

the forming oí a loop nor the employment of   larger diameter - 

knives. 

HI. 2.        fhaaa 2 (Stesi olmnt and hot rolling Plant) 

HI. i. 1.   »teel Plant 

Electric furnaces. 

Units: 

Capacity: 

Shaft diameter: 

Electrode diameter: 

Transformer capacity: 

Weight oí mechanical part: 
(without refractory) 

Input voltage: 

Output voltage: 

Water (cooling): 

Rotation of roof: 

Tilting onwards: 

Tilting backward«: 

Load regulation: 

Reactance coil capacity: 

1 

35 t. 

4, 5 m. 

450 mm. 

19. 000 kVA 

200 t. 

30. 000 V 

270/96 V 

1 m3/h/t 

57  deg. 

42 deg. 

15 deg. 

in  16 steps 

2. 000 kVA 

The charging of the electric  furnace will be made in two 

times with a 30/5 t.   portal crane presenting the following cha- 

racteristics: 
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Main lifting «p««d: 3 m. p. m.   with a 30 H. P.   electric mo- 
tor 

Auxiliary lilting «pood:   12 m. p. m.  with a 30 H. P. electric  motor 

Trolley's translation 
tp«td: 30 m. p. m.  with a 6 H. P. electric  motor 

Crane's translation 
»pted: 60 m. p. m.  with a 16 H. P. «Uctric  motor 

Cran« total weight: 36 t. 

Control: Of a indirect type, with maittr  controla 

IU. 2. 2.   Castina bav 

Continuous casting machia«: 

- Number oí machina«: 

• Casting radiua: 

- Number of «trand« par machia«: 

- Casting dimensions. 

- Extraction speed: 

• Casting temperatura: 

• Typa of casting ladle: 

- Ladle capacity: 

• Casting time: 

. Number of distributors: 

- Distributor capacity: 

1 

6 or I m. 

1 

1. 2S0 x 120 mm. 

0, S • 1 m/min 

1. »ist C 

•topper 

35 t. 

max. 60 minuto« 

2 

§26 1. 

copper, plates typ« - Ingot mould«: 

The caating bridge will hav« 2 hooki, 50/10 t.    preseaj 

lag the following characteristics: 

- Maui lifting apeed: 6 m. p. m.   with a 102 H. P.    «Uctric 
motor. 

- Auxiliary lifting speed:    12 m. p. m.   with a 31 H. P.   «l«ctric 
motor 
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Trolley* a translation«! 

Iridgo tranalational 
apood: 

Portal cran« woight: 

Control: 

30 m. p. m.   with a • H. P.   «loctric mo, 
tor 

40 m. p. m.   with a 35 H. P.   olactric 
motor 

•0 t. 

Ol a iadiroct typo, with maator con- 
trollar a 

At tho aama Urn«,  thar« will bo anothar porUl cran«, 

10 t.  for Ut« aorvica ol tha hall, proaanting tho following charac. 

tari a tic a: 

• Lilting apood: 

- Trolloy'a tranalational 
apood: 

- Bridgo'a tranalational 
apood: 

• Portal crana total 
woight: 

• Control: 

13 m. p. m.   with a motor ol 40 H.P. 

40 m.p. m.   with a 20 H.P.   alactric 
motor 

•0 m.p. m.  with a IS H.P.   motor 

2» t. 

Diract 

- Emorgoncy pita for tha Continuera Caating Machina,  in tha in. 

madiata proximity ol tha machina; in caaa ol inconvonianta prj 

aontod in tho laat momant,  tha caating will bo mado into thorn. 

• Ladloa and atoppara haating pita. 

• Ladlo preparation oquipmant 

• Distributors praparation aqoipmont (M.C.C.) 

. Scalo lor ladlaa lull ol liquid ttool in tho hook ol tha 10 t. 

portal crana. 
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m. 2. ï   ftîHHW *»v 

Continuous 

Slabe of 1. 210 x 0,120 K 6 m. 

Stainleee  U/t or similar 

•0 t/hour 

Ambi «at 

1. 3Wt C 

neating furnace for «emiproductt 

- Typ« ol furnace: 

. Product to be heated: 

- Quality of ateele: 

. Output: 

- Charge temperature: 

. Haating tamp«ratura: 

- Charging into th« furnaca:   FronUl 

- Diacharg« from th« fume. 
cm Frontal 

„ rvMi. Fuoi-oU of 10. 000 kc/kg 

Dimensione: 

- Uaaful length: ISO, 00 m. 

. Uaaful width between wall«: 2S, 00 m. 

. Max.  total width: 20,00 m. 

Rollini mill 

• Type of mill: 

- Max.   capacity of output: 

. Backing roll«: 

. Working rollt. 

. Number of working rolla: 

. Roll« width: 

. Feeding roll«: 

. Feeding roll« diameter: 

. Inlet product: 

. Exit product 

Planetary 

420.000 t/y«ar (in 3 anille) 

il. 290 mm. 

d IIS mm. 

24 per backing roll 

1.420 mm. 

4 

g75 mm. 

glabe el 1. 2M x 0, 120 x • m. 

Coil»,   3 to I mm.   thick and 1. ITO 
mm.  wide. 
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• Rollt preeeure: Through hydraulic ciliado re 

• Preeeure force: 1,5 times rolling force 

- Auxiliary alómente Edgar rolla 

Haad and tail ihaar 

Coilor 

Coil franai«r 

La volar a 

Roll« r conveyor 

Snoot cutting station 

Snoot etacker 

• Portai erano 

Two  19 t.   portal craaea of tho following cha rac tort otic • 

will bo installed: 

- Lifting apood: 12 m. p. m. ,  with a 10 H. P    olor- 
tric motor 

• Trolley'• tranelational 
apood: 10 m. p. m.   with a 21 H. P.   eloc- 

trie motor 

• Total weight: 30 t. 

• Control: Indirect,   with maater controllore 

W    INVESTMENTS 

Tho oatimatod invoatmenta for the erection of both pha- 

aee are tho following: 

iv. i.   rirtf rimi forti fo}*"*H  
Structurée: 

-Stool     US $     SSO. 000 

- Concreta       US $     240. 000 

- Pita,   roofe and brick-work        US È      ISO. 000 

. TOTAL         US $      940.000 
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EouiDmant: 

. Box haating nirnacas  U» •      2i*> 500 

. Coil proration lin«  US $      850. 000 

. Annaaliag and pickling continuous lia« 
(»o   1)       .     «• I   »••'".•00 

• Annealing and pickling continuous lin« 
{n9 2)  .       W *  4.27». 000 

. SENDZIMIR mill  US $ 4. 575. 800 

- Grinding and polishing lino  US $      935. 000 

- T«mp«r mill  «• »   »  "5. 000 

. Longitudinal shearing  US $       375.000 

. Transvar«« shearing lina   US $      621. 500 

. Traction l«v«ling and re-squaring lin« . US $      625. 500 

. Roll grinding machin« (Sendsimir mill). US $       116.500 

. Roll grinding machin« (T«mp«r mill) US $      245. 600 

. Sheet polishing machin.    U» >       102- 70° 

- TOTAL  US  $ 18. 381. 900 

. Transport and assembling oí erano» . . US $      757.000 

. Civil works «quipm«nt  US $   1. 450. 000 

. Wator supply installation  US $   1. 125. 000 

. EUctric supply installation  US I   1.825.000 

. TOTAL  US $24.478.900 

- Conting«nci«s (10%)  US $ 2.447.890 

. TOTAL 1 st.   PHASE  US $26. 926. 790 
ttn:ii::::i:::: 
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iv. a. 

ifrwftfffr 
.  steel  US I MO. 00° 

- Concret«  US $ 100. 000 

- Pitt,   roof« and brickwork  US $ 90. 000 

- TOTAL  US t 470. 000 

\l 

Stool plant: 

Eloctric furnace 35 t.,   transformer in- 
cluded   US * 100.000 

Civil work«,   assembling and aorvico pi- 
pe,   US $ 100.000 

Tranaport and «lactric auxiliary work«. US $ 100. 000 

Portal erano«  US $ 140.000 

Ladles,  baekets,  «calao   US $ 60.000 

- TOTAL  US $ 900. 000 

Continuous casting: 

Continuous casting machino  US $ 1. 900. 000 

Wator auxiliary equipment  US $ §0. 000 

Water treating plant  US $ SO. 000 

Electric equipment  US $ 40. 000 

Civil works   US $ 90. 000 

Transport and ••••mbling  US $ 110. 000 

Portal cranes  US I 120.000 

- TOTAL  US $ 2. 360. 000 
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Rolling pUnt: 

PltMUry mill incluAng;  Ui $ 10. «»00 000 

R«h«ating furnac« 

Planeur y mill 

Coil.r. 

Baakatt installation 

Total auxiliary ..rvic. planata ry mill.. Ui $ 650. 000 

Piping,   cabling,   ate  Ui $ W0 000 

Portal cran..   Ui I ">° 00° 

Civil work.,  transport ana a...mWin§. • ut $ »00 000 

. TOTAL  Ui $ 12. 6*0. 000 

Laboratory   Ui $ ¿00.000 

Offic.  U» » *>• 00° 

. TOTAL  Ui  $ 250. 000 

. TOTAL  Ui  $ 16.630.000 

. Continencia (10%)  Ui $ 1. 663. 000 

. TOTAL 2a*.   PHAil  Ui  $ 18. 293. 000 
s niltisilt *««**ss««*«m*»«*«»*»s r -r: ss ss s - s : 

TOTAL  l  .t.   AND 2no.   PHASES  Ui $ 45. 219. 790 
«««..«««s«««««««««*«««««»«««««*""**"""**"**""*" 
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V.    CQJT AND SELLING PRICE» 

We art going to study,  under this heading,   the estima- 

ted cost to be obtained in the cold rolling plant (Phase  1),   that is, 

on the basis of employing as starting material hot rolled coils com- 

ing from outside the plant in question. 

The study of prime cost has been limited to the Phase 

Number  1,   since the starting point of the Phase Number 2 is perhaps 

to be deferred 7 or more years in relation to the first.   An anticipa- 

tion of the said starting point would be senselees,   since the needs of 

cold rolled products before that moment are not big enough to justify 

a hot rolling plant of a rentable minimum capacity.   It would be con- 

venient,   then,   before proceeding to its installation,   to follow the evo 

lution presented by the market of stainless steel flat products,   and 

to increase the capacity of cold rolling,   according to demand,   until 

reaching figures capable of being economically covered by the pro 

duction of the hot planetary rolling mill. 

The prime costs have been determined on the basis oi 

the 40. 000 t/year of output supposed in principle,   and taking values 

susceptible of application to the case of Spain,   not differing wr\ 

much from the case of Brasil. 

The cost» of materials and man-power per ton of cold 

rolled sheet are as follows: 

- Hot rolled coil,  flat cost  US $ 863,70 

- Water supply,   electric power,   etc  US  $    14,20 

- Other supplies (tooling,   rolls,   etc.)  US $    31,50 

.  Man-power  US *    ",00 

- General expenses   J2i_l—55i 9° 

. Total unit cost  US $ 9S6, 40 
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At far at it concarnt to amorti tati ont, a ratt oí a 8 

par cant annual for aquipmanta, and oí a 6,75 par rant for civil - 

workt,  auxiliary inatallationt,   ate.,  ha va baan aatimatad. 

Tha total invaatmant on Phata nff  1 ia US $ ¿6. 926. 790 

to ba diatributad in tha following mannar: 

- Equipmanta       Ut $   19. 138 900 

.  Balança    US $    7. 7S7. §90 

Tha annual amortiaation ratat will ha: 

. Equipmanta (•%)         Uf $    1. 531. 112 

- Balança (6. 75%)         US $        525. otti 

- Total         ÜB $    2. 056. 7*0 

Tha amortiaation par ton (40. 000 t/yaar) ratultt into 

Uf $/t    51,42. 

Givan that tha buying oí importad aquipmtntt will have 

Haan madt through financing in tha origin countriat,   a financing chajr 

ga oí a 7 par cant on tha Invaatmant in aquipmant will have to ba tf 

kan into account. 

• Equipmanta         US $  19. 1)0. 900 

- 7 par cant (Financing Companiat)        UB $    1. 339. 723 

- Far ton oí output        UB $        33, 50 

Wt would,  thon,  nava in total,  tha following coata (par 

ton of output): 

. Matarialt       UB $      9tt, 40 

- Amortiaation!  UB $        51,42 

- Financing chargat         UB J        33.50 

US $  1.071,32 
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• TIMI 

. Cr«é¿ta for rtJUftf capital 

W« luv« anafa*** a flMt ••Uinf prie« •! Ut $ «  » ?*«. 
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£.3.1.    INTRODUCTION 

Having visitad the different industrie* in Bahia,   it 

has been observed,   as noted previously,   that there is a lack of 

foundry industries.   Those in operation are artisan and very rudi 

mentary.   However,   through our interviews we gathered that there 

is a  sufficient demand for castings which at the moment are be- 

ing acquired from the South. 

Owing to the great distance,   numerous problems ari 

se like additional costs,   delays,   necessity for warehouse facili- 

ties,   and difficulties in communication while the selected prototy- 

pes are being checked out. 

The foundry industry is one of those typical auxillia- 

ry industries which is very close to the clients,   as its products 

are subject to drawing specifications,   and need quality and dimeja 

sion controls. 

The local foundry industry has neither technology 

nor installations  that would permit it to face the problems of its 

development and so what is most indicated is the establishment 

of new foundry industries and plants with and adequate technology 

and equipment. 

Undoubtedly,   the principal problem arises from the 

lack of technology to plan and properly operate a foundry,   bear- 

ing in mind that the industries already established and still to be 

established in Aratu and Feira de Sentane require in many cases 

a product of very high quality. 

Therefore,   the first problem to be solved is that of 

hiring the neccessary specialists for the new foundry plants. 
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Thia could bo oolvod in on« of two way a 

a) Hiring tho naraaaary iptcUliiti in too Paulo whoro thty can b* 

found in oufficciont numbor,  though thoir t rant for to Bahia would 

nocoooitoto highor romunoration. 

b) That oomo of tho found riot in Sao Paulo opon now planta in A ratu 

Tht aacond problom it thot of gotting tho foundry planta 

into oporation, tinea it io nocoaaary to mako uao of local labor, and 

in tnia induotry,  a arofoa alona 1 formation ia apacinlly rtqui rod 

Tai» point ahould ba cloaoiy lookod into, omit tho qua. 

Uty of tho firat producto manufacturad could play a vital rola in thv 

Muro of tho ontorpriao. 

Wa rocommond tho aatnbliohing of tho following typoo 

of foundrioa 

. Iron foun4ry 

. gtool foundry 

. Non-forroua motali foundry 

Thia aaparntion into throo foundrioa io.   in our opinion, 

no«oooary,   oinca to unito thorn in ono oinglo plant would givo rioo 

a» moro dáondvantagaa thon advantagoa 

Thaaa foundrioa ahould bo locatod in Aratu'a Induatnal 

Contar,   in ordar to adoquntoly tupply tho proaont and futura mnr. 

hot of caotingt craatad by tho traction of tho now induatriaa of - 

•uch contor.   Ona oxc option would bo tho location of tht attol  - 

cattinga foundry,  that could uat aa atnrting point tho Sidarurgica 

do tonto Amaro,  providod that thair proaont facilitino wara totally 

rovampod and adaptad to tho now induotrial thinking that tht foundry 

induotry nooda in Bahia.   If that if not pot tibio,  tho proaant inotnllf 

tiont of Santo Amaro would bt uaolooa from a modorn foundry'o 

point of viow,  and Arata ahould bo chooon aa locating point. 
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K.3.2.    HON FOUNDRY 

The typ« oí protects will IM: 

. Gray iron carting« 

. Alloy iron catting« 

- Nodular iron casting« 

Mallsabl« iron has not boon consiéersd nscsssary 

•ocauss of the difficult!«« it ontail« and typs    of markst it 

commands (principally the automobil«),   and be.id««,   it can be 

substituted in many ca... by the nodular.   Also,  there i« not 

a «ufficient demand to justify it. in.taliation which generally 

i« vary costly. 

As regard« moulding «y«t«m« the procedure «hould 

indues hand moulding a« wsil a« machine moulding for run 

produced casting«. 

Th« foundry should b« projected for reaching   M* 

t/mo.   in three «tag«« .   Those stags« are: 

1) 125 t/mo.   of good castings (1 shift) 

1) 210 t/mo.   of      " (2 •"»•) 

J) §00 t/mo.   of     " M U •"*•> 

n.  
Ths departments and .ouipment to bo install«« aro 

th« following: 

liT niittri*1' Y*g* 
Equipped with tao usual installation« with the possi- 
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bility of adding a 1 ton.   craas with » lifting magnet. 

A 600 KVA,   3-ton corelsse low frequency induction 

furnace  should be installed for the fi rit two «tage«.   Two fur- 

aacee will be needed in th«  3rd stag«.   Tkt reason« tor this 

••lection are the following: 

. It ie  capable of producing all qualities proposed. 

• Easy to operate. 

- Assures uniform quality 

. Permits intermittent working. 

. Dose not require coke. 

. Achieves high melting temperatures. 

As has been mentioned before,   given the lack of • 

technologists in Bahia,  it ie necessary to supplement this with 

an equipment that would insure the quality of the products  - 

from  the first moment.   Melt  requirements. 

let.   »tage   125 tone/mo,   equivalent to ¿00 tons of melt 

iMé. . 250    " " " 400 

jrd.        " .   W0 W0        

Work ie to follow the following schedule: 

1st.   Stage:  1 furnace; 10 operating hours;  14 hre.   maintenance 

HUL      »    :   I        » IB " " °    " 

3rd.      "   :   2 furnaces; 18        " "        •    " 

preparation 

1 compiste sand installation with one mixing mill in 

the   1  st.   stage and two in the  3rd stage.  It shall be provided 

/ 
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With: 

- Silot tor new »and 

. Silos  for used sané 

• Silo« for additional sand 

- Mixing mill 

.  Prepared sand distributor for til« machine« aad th« sand« 

linger. 

• Recovery channel for «aad falling from mac hints. 

• H«cov«ry channtl for u«od «and 

- Cooling system 

.  Disintegrator 

- Screening 

In tli« »ecoad stag« duct absorption point« should be 

provided. 

Considering th« productions,   th« intermittent opera- 

tion of th« furnace«,   and th« ««v«ral qualities of m*tale, 

w« an in favor of a mechaniaed installation with roller  - 

conveyors. 

Number of ««mi-automatic machine« working in - 

paire: * 

Qrase Waiaht fojai/lÍL Zj&UÜL 

(2 machin««) for casting 
to»«« up to: • *! 50 24° 
(2 machines) for casting 
box«« up to: I* *• *° ,0§ 

(2 machines) for casting 
box«« up to: *0 kg 10 Í9JL 

HS kg«) 



Number oí machinai  (2nd «tag«):   U.   Production - 

1.810 kg/hr. 

Production 

lit. Stag«: 1 ihift 0 hour«: 7, S t/day; IN t/mo. 

2nd. Stag«. 2 ihift« 16 hour«: IS, 4 t/day;376 t/mo. 

3rd.  Stag«:   2  shift«  16 hr«.: 30, 0 t/day, 752 t/mo. 

Th« machin«!  should b« «quipped with the n«re««ar\ 

riggings and other element« that would permit the movement 

of the boxe«  and their closure«. 

hi Caldina of  individual piece« 

This will be done with a Sands linger and a pattern 

drawing machine. 

it   should be capable of handling a gross weight of 

2 ton« of individual pieces,   in  the first stage.   In the  second 

•tags,   depending upon the  circumstances,  working with  2  fur- 

naces,   it should be capable of producing up to 4 tons  (gross). 

Complementary to this  section there should be anot- 

htr of hand moulding of miscellaneous pieces, which could pro 

dues: 

t/dav t/month 

lit.  Stag«,   in 8 hrs.                                    4 loo 

2nd.  Stag«  in 16 hrs.                                  • 200 

3rd.  Stage  in 16 hrs.                                  16 400 

readily expandable depending upon the need. 

The total gro«« capacity of the two section« (Manual 

and Machino) should be: 
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t/month •j on raoltina 

2SS 144 

576 144 

1.112 144 

1st    Stag« (in 8 hr«) 

2nd   Stag« ( in  16 hr«) 

irá.  Stag* ( in  lb nr0) 

Naturally,   th« moulding capacity it great« r than 

that of malting by 44 %, and this it du« to ta« íact that th« 

•róblame usually tria« in moulding awing te • multitud« oí 

cauta« 

Depending upon tk« run «it««,   ta« following cor« 

tyaaa  «Would b« utad: 

a) COg coro« 

b) Cold box cor«« 

c) Hot box cor«« 

In tk« manufacture of cor«« it it nocotaary ta ua« 

high quality «yatamt with which,  doponding upan th« run «it«« 

it i« ooaaibl« to work «ftici«ntly. 

Don« by vibrating |rat«« with c«nn«ctiona in all 

moulding aon«t with tho «and r«cov«ry installation. 

r«ttlina 

a) In tho   lat atag« with «andblasting. 

b) Lat«r,   a drum will b« add«d. 

B««id«a,   complementary |rind«ra and fin« f«ttling 

•tationt «hould b« inatallad. 
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tittt imitai 
For nodular iron » doubl« carriage furnace for heat 

treating for 24-hour cycles and a production of 50 t/month shall 

be inatalled. 

In th« second stag«,   depending upon markat demanda, 

the furnac« that it Judiad moat convaniant may b« inatalltd. 

Laboratories 

a) Chamical 

In tha platform of the furnac•• tha carbon and tili- 

con anali ba analyaed by rapid methods. 

In the third atage a direct reading  apectrometer - 

which can give the analyeia of  10 elements in  5 minutes should 

ba inatalled.   This equipment ia of primordial importance for 

nodular iron production. 

b) Sand taating laboratory 

c) Metallographie laboratory 

d) Mechanical testing laboratory 

This is a basic  section for the corroct working of 

tha plant,   needing highly specialised technology that will require 

tita recruiting of well trained euparvision and eubordinate person- 

nel, 

m ¡ivaftm«nte and profitability (and of 3rd,   stage)  (in VI I) 

- Total Inveatment  1. •0. 000 

. Valua of Production (500 t)    2. 000. 000 
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Direct co»t of proénction,,,.     410. 

L*Wr      IW. 

Oonortl Exponto«        290. 

Amortisation       21 f. 

• Total  

• Yomvly •onoilti  

I. elf. 
Ml. 
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*  ). Ì.     ffygL rOUNDRY 

i* LisÉàsiàSÊi 

Th« demand for steel castings it quitt tow Ht th»- 

moment,  and vory interior to that of iron castings.   However 

tat rhythm of growth of th« demand maktt it advitable to inj 

Uli within thrat yeart a ttaal catting» foundry.  In «n\   rate, 

a detailed atudy of th« market it necessary,  otherwise the inj 

tallation may not turn out profitable. 

On« eolution that could be uaad a« • ttarting point >• 

th« Siderurgica d« Santo Amaro with revamping oí it« installa- 

tion« and hiring of tp«cialia«d technician« in it« payroll. 

Thi« foundry could supply industri«« in general with 

the necessary spareparts and the mining industry with manga- 

nese steel parts. 

The process for producing steel casting« i« difficult, 

and it is imperative that the necessary technology be assured 

from the very start to avoid initial ¿ailuras. 

The initial capacity may be estimated at 7§ tons oí 

pieces per month (in 2 shifts),   starting with 40 tons/month. 

The installation should be expandable depending upon need«. 

II. _  

In summary form,  only the most important are in'' 

cated: 

.  1 Electric furnace with a capacity of 1 ton,  S00 KVA.   Tap- 

ped every 3 hours.  In 2 working shifts (11 hrs),  it produces 

o tons of metal equivalent to 3 tone of füiishsd castings on 

7 S ton«/month. 

374 



1 Moulding area divided into 2 sections: 

Machine moulding with 2 machines in the  1  st  stage (run pro 

duced pieces); sandslinger moulding (individual  units). 

. I Sand installation equipped in the beginning with onlv ont 

sand preparation mill. The sand will be transported b\ • 

means oí a crane to the utilisation points. 

It  shall be provided with an adequately  located strip- 

ping grate,   transferring the sand to the mill after  sc reemns. 

and disintegration. 

.   1 Installation for cores preparation using in the  first stage 

only selfdrying oils for greater process economy.   The insta 

llation would be completed with other means  in a  second sta 

••• 

- I rattling installation with sand blasting booth for greater 

economy in labor. 

.   1 Furnace for heat treatment. 

- Laboratories for chemical analyses,   sand and metallography 

cal testing. 

m   tfiYTyîTTn^  «id profitah^fv  il  mt '*"*> iiR U*   IJ 

. Total investment  *00 00° 

. Value of production  1. 100.000 

- Direct coat of production . . . 700. 000 

. Labor      «O-000 

- General expenses and others. 100. 000 

- Amortisation       ,?9i QQI 

.  Total  *T0- ••• 

- Yearly profits  UO. 000 
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TIMM profit,  wkick if fuit« limited in th«  lit ttd«*, 

would favorably cliaftf« at production incroaaot,   reaching adr- 

o.u*t« fifuroi. 
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Di   NON  FERROUS METALS rOUNPRY 

I.   Production» 

During our visiti we have observed that there  shall  n* 

a future demand for aluminium die castings,   and in the  more 

distant future for aluminium pressure castings    There .tlso 

exists a demand for replacement parts in brass and m bronze 

Consequently,   it is advisable to install d   non  ferrous 

metals foundry in Bahia,   as this would solve the problem» oi 

the new industries in erection.   Otherwise they would be cons- 

trained to depend upon the South for their replacement parts 

and run produced pieces.   By its own right,   this metal smelter 

would have a relative justification.   It  should be borne  in  mind 

however,   that Bahia needs an automobiles  spare-parts industrx 

that can also manufacture,   liners pistons and rings.   Such an 

industry is highly interesting for  Bahia because of the  rapid 

growth oi its automobile park,   and besides,   in almost all the 

countries of the world,   that industry does not depend upon the 

automobile industry.   Such an industry would require  i entriiu- 

gally cast iron rings for liners  and  rings and aluminium die 

castings for the manufacture of pistons. 

Consequently,   the foundry would be tied up with the 

manufacture of liners,   pistons and rings and they could till 

out outside orders for aluminium sand castings and aluminium 

die castings. 

In a more distant future,   aluminium pressure cas- 

tings could be produced if atoro should be a demand for these 

series. 
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A foundry with the following unit« should be insta- 

lled 

• Aluminium foundry 

. Copear alloy• foundry 

- Centrifugal iron foundry 

11 ltffic ^«taUationi 

Ajttminium foundry 

19)   Di« castings foundry 

Coro induction furnaces of SO KW,   in sufficient numbtr 

to inaura production shall b« inetallod.   It is possible to 

commence with 2 furnaces and add until the neceas* rv  - 

unite are reached.   The die casting machines will adjoin 

die furnaces. 

The necessary sections will be fettling and heat treatment 

19)   There shall be installed a moulding section tor aluminium 

sand castings to be developed according to the demands of 

the market. 

¿JMIL-Jfld, Bras, foundry 

Equipped with 2 crucible furnaces with a moulding 

area joined to that corresponding to the aluminium sand cast- 

ings. 

SlBUJfalf1 iron c»>tin*B 

This should be planned in accordance with the di- 

mensions of the machining installation for liners and rings  rj 

commended earlier.   However,   this industry is not the object 

of this  report.  Once the adequate capacity of this industry is 
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eater mined,  it it eaey to «etablieh the üRIMIíMI Oí the «.«n- 

tnfugel iron ringt foundry. 

It ihould b« comooeed of UM fallowing sections 

• Induction furnaces 

- Ceatrifugatlon machinas 

- Sandblasting 

- Head-cutting lath«« 

• Heat treating furnaces 

Without a mora thorough ituéy of markat demande, 

wo confidar it riiky to spoak of dimensione and profitability 

•f tha abo va foundriaa.   In any cut,  tha installations ahould 

always ba able to roly upon th« technical assistance of an in- 

ternationally renownad firm who would ba in charge of provi- 

ding the necessary "know-how" for the manufacture of linora 

pi atom and ringe. 
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INTRODUCTION 

Ai it has baan pointed out in paragraph D. 1.4.7. 

it would ba pronubi« to install in Bahia ohoaring Unat using 

aa raw mat«rials th« coil« furaishad by tho laading ttaal plants 

located in th« South ragion. 

Outaida a faw axcaptiona,   tha majority of m«tal 

ahaat uaars could taka advantaga of uaing at lourca of supply 

tha propo««d «h« a ring Unas plant,  aa only in rara caaas th« 

ordara of «uch uaar« would ba highar than 50 tona. 

Furtharmor« tha naad for non itandard tis«s i« 

fr «quant,  with tha inconvaniant that ail raqui ramanti which ara 

outaida standard« ara not accaptad normally by tha big st««l 

campani«•,  and if thay ar« accapttd,   it ia with a longar dtli- 

vary and ««tra chargas. 

In tha following paragraphs tha basic installations 

of tha propos«d ahaaring linas plant ara doscribad. 

This plant should b« locatad in Aratú,   in ord«r 

to covar tha n««d« of tha savaral shoot uaing industrias prtsaaj 

iy aractad and tha forasaabla naw on«s to ba locatad in th« fu- 

tura in such industrial cantar. 
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•Alf  IMITALLATIONI 

Th« prêtent installation it batté on an average annual pro 

auction oí from 30 to 40 M tn of cut eheet -  from aithtr cold  roll«d 

or not rollte coilt,   at wall at tktlp   obtained from longitudinal . utt 

of tke cold or Kot roiled coilt. 

Evan if tke tarvictd markot may be vary variable accord- 

ing to itt retjuiremoiita, a typical dittribution pattarn it ditterned in 

tk« following: 

Um^mrn                                        Cold rollte tkaat (%)   Hot  rolitd thatt 
* i&L 

Containa r i 

•tamping 

Matal fornitura è appUancet 

Matal akalvaa 

Iftéuttry in gontral (ataol warf 
bout at * bollar »hop«) 

Th« inttallationt contiti of a longitudinal tkaaring Im« tnd 

two transversal tkaaring Unat,  ont of wkick it for tht cutting oí •• 

cola rollad coilt and tko othtr for hot rolled coilt. 

Tkt longitudinal tkoaring lint hat the primary objective 01 

terving at the preparatory lina of the tranavertal cutting linee and 

tito of the production of tktlp for tala. 

Tkraa manually operated akoart inali bo inttalied at aun} 

llary tlementt of tka tkoaring Unat for filling ordort of tpacUi cut 

•lata. 
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W?ntltudinAl iin* 
This line culi longitudinally both the hot an« void  roürd 

roili and consistes of the following elements: 

- Inlet décoller 

• Leveler 

- Circular ehear 

- Outlet coiler mandrel• 

The resulting coila aubeequantly pass on to the tr*mvrr- 

•al shearing linee of either tho colé or hot rolled coils,   respeinv*- 

ly,   and the  skelps,   if theae latter are produced,   go to the warehou- 

se of products for tale. 

Trasversal shearing Unog for 99ÌÌ lire hft ittttH ïtlat 

These consist of the following elements: 

- Inlet decoiler 

• Leveler 

• Ihear 

- Conveyor plane 

- Outlet stacker 

Both lines make as «id products,   metal ehoote oi stand - 

ard aiaes with a 2:1 ratio between length and width 

Three hand-oporatod shears will be instalUd,   two oí 

which will be utilised for  straight cutting and the third,   circular in 

shape,   for bottoms and domes cutting. 
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in        tp|CireCATIONI 

- Maximum width oí coil»        1. 500 mm 

- Speed«: 

- Maximum   *° m/m,n 

- Actual  70 m, min 

- Minimum    20 m/rmn 

. Thick»««««« («everal cut«)           °  5"8 mm 

_., . /-ii».i«»\   5/b mm(max. ) - Thickn««««« («utting)  

Tf^iviritl   If ne (hot rolled CQttl) 

. Maximum  width of coil.          2. 000 mm 
.    . .   18   m mm - Maximum   apeed  

2  to 8 mm 
- Thickn«««««  

Tra»«v«r«al  HIT (tffìt*  —Urna coil«) 

. Maximum width of «trip«    1. 500 mm 
... j .... 50  m/ min - Maximum  apead  

0. 4 - Ì mm 
- Thickn«««««  

The maximum capacity of th« two tran«v«r«al  hnet i« ej 

timaUd *t  3. 000 t/month on one 8-hour  «hift,   with the  capacity of 

the longitudinal line being more than «ufiicient,   given ite  high cutt- 

ing capacity,  to take care of the preparatory work for the maximum 

production of the tran.v.r.al line, indicated above and for the exist- 

ing «k«ip market. 
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tv       f ytfiT DfP^ITìON AND PIMENHPM 

The  covered tract  required is  6. 300  sq.   m.   with  th.-    o 

cation  oi the equipment in three  bays ol   100 meters  Ion»  inn  .? .      « 

ters wide each,   in accordance with the attached •»hen^ti«   rlr..*ina. 

The  storage ot the hot rolled coils  is done in the first  are*.   •*»,-.. h 

is servit ed bv a bridge crane of ¿0 tons    capacity.   The  cold  rol Iff 

roils  are stored in the center bay,   which also has a ¿0 ton  »r.rige 

cran«.    The third bay provides tor the storage of finished yrodu. t» 

and the three auxiliary  shears,   and  is serviced by two bridge     ra 

nes with a capacity of 5 tons each. 

V IH VE« MENTÌ 

. lndu.trial equipment         $ i. 000. 000 

- Buildings and auxiliary services    I 1.000.00» 

$ 3. 000. 000 

VI »TART  UP 

The installation of this plant can be done in stages - 

seeking the most profitable shearing line in order to proceed gra- 

dually  with the investments. 
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VI)      fr«? *"P «LUNG PR1CE1 

At hat b««n «hown,   th« ••Hing prie« h** avallati« tat 

following margina: 

i.   For orders lower than 50 tont.   30% 

2.   Tor made-to-measure cuti:   12 to 20% 

1.   Tor  «p«cial  cut«: variati« margin« according to «h««t utilisation 

Th« abov« provide tor an ampi« margin which i« not - 

«aay to «valúate her« «ince the factor« which mu«t be considered in 

th« coat are: 

• Cutoff« 

• Electric power,   lubrication,   etc. 

. Pertonne1 

. General expense« 

- Amortiiation« and ©th«r coat« 

The determination of the.e factor« depend« on th« rate 

of utiiiaation of the cutting capacity of «ach installation. 

One «hearing lin« operating at full capacity, from which 

data hav« been taken, ha. a co.t of 170 Cr/t over th« purcha«. »rj 

cc of the coil. 

The ba«ic price of the «trip in S/2/71  wa«: 

. Cold rolled coil: 905 Cr/t 

. Hot rolled coil:  eU Cr/t 

JM 



fi 3,00 

21,00     J 21,00 J 21,00 
I 

4 

TRANSV vtowfflmg!}iHÊ 

LONGITUOINAL  SHEARING 
LINE 

(hot and cold rolled coil»). 

rollad coils 
•tor a ft 

-(-Cold roUodcoilij— 
sto ragt 

i Ü î    - 
'Ol       ! 

Finished product! 
sto rag« 

i 

4JZ 

LEGEND 

1 Decollar 
2 Lovoltr 

9   Shear 
4 Convtyor 
5 Stacker 
6 Exitcoiltr 

1 2 3 8 
TRANSVERSAL 

LINE 
!(coM rotltd ooils) 

S 

ÖCNERAL LAYOUT   OF  SHEARING 
LINES PLANT 

SCALE «1:750 





mojECT or A CQNT1NUQU1 



.¿BMflEHKMV 



The fundamental Unes oí a preliminary projeit mad« 

by on« of the principal Spanish companies producing electrolitic   copper 

(named in the following as company "A"),  have been gathered m this 

Annexe. 

Even though the figures of installed  capacity,   unfit 

monts and costs would vary in the  conditions existing in   Brazil.    .» 

is interesting,   »n our opinion,   to underline the similitude oí basu 

conditions existing between both countries and the  convenience ot  pre 

ceeding without delay in the case oí Caraiba Metais Projed. to an 

installation study of equipment for the continuous production oí wire 

rod,   in line with our  recommendations of paragraphe D.2.S ¿.. 

recommendations duly justified by the  study we are expos mg in  the 

following lines. 

BACKGROUND 

Company "A" has just started the production ot 

electrolitic copper with an annual capacity of 45.000 t/year in  two 

plants,   one of them producing copper anodes and the other one pro 

ducing electrolitic copper cathodes. 

The said company has been continuously studying the 

•itutation of national and international copper markets and the different 

technological improvements achieved during the last years,  in an 

effort to incorporate to its project any improvements compatible with 

its development at every moment. 
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Following this policy and as a  result of the Ust 

contacts  established with the Spanish consumers of copper,   A  con- 

clusion  has been  reached: the necessity  in a near  future,   of a 

prompt expansion and,   above all,   the modernization of national 

equipment of production of  copper wire  production  if we want to be 

up-to-date,   as far as it concerns to the needs of demand,   not only 

in quantity but in quality of the  semi-manufactured product. 

In this  situation and as  a result of multiple  contacts 

with the Spanish copper trasnformers,   it has been  reached the 

conclusion of the necessity of the immediate installation of a modern 

plant big enough to produce the copper wire that the Spanish  industry 

will need in future years.   With  such an aim in view,   the  pertinent 

steps  to  create a new  corporation with  the  contribution  and participa- 

tion of other national enterprises interested in the activities of copper 

manufactured products have been initiated. 

JUSTIFICATION  OF  THE  TttpAy.ATMyN 

Just as it has been said in the preceeding  section, 

the demand of copper wire and,   above  all,   the requirements of 

quality  by the  consumer market,   recommend a putting up-to-date 

through  new production methods,   following the most  recent technology 

Nowadays,   the enterprises  consuming copper wire have 

the limitation represented by the intermediate stage,   almost unavoida 

ble up to this moment,   of using wire-bars as a  starting material in 

the production of copper wire,   with its inherent limitations on the 

sise of the wire reels to no more than a hundred kilos,   what,   in 

any case,   carries in itself an unequal distribution of impurities 

(cuprous oxide  specially) in the wire.   This has prompted the  study 

and development of new production techniques in order to prevent 

these drawbacks;  some of these technicques find themselves now in 

a  stage of sufficient development enough to be considered as  a reali- 

ty. 
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Company "A" eager to incorporate the  moat advanced 

technique•,   thinka it ia wholy justified th« installation oí one oí thoae 

continuous proceaaee on the new plant it project! to erect,   together 

with the transforming industrie a. 

MARKET STUDY 

The market of wire-rod produced by the  continuous 

caating processea offers two advantages,   one of them of a technical 

character and the other of an economical type. 

The technical one,   described later on  in thia Annen«, 

haa ita origin in the physico-chemical qualities of the  material and 

in the advantage it presents in compariaon with the  conventional 

methods,   in that the wire coila obtained,   theoretically have no limi 

tation in length. 

The other advantage,   of an economical  nature,   are the 

savings it permita,   compared with the  conventional  rolling  methods 

becauae of the elimination of the copper  bar step,   equivalent tu the 

suppression of a  melting operation and another operation  ot casting. 

The advantage a offered by this new technology,   take 

us,   therefore,   to a product of a better quality,   more  adequate to 

the needa of an ulterior wire-drawing,   at a better price. 

These circumstances,   coneidered as a  whole,   let  us 

foresee that in a near future,   the copper as wire-bars will have 

totally disappeared all around the world. 

Looking at the copper consumption all over the world, 

we  can see that the percent corresponding to copper wire  as a part 

of the whole,   is about a 50%,   a law that has been realised indivi- 

dually and with a normal margin of elasticity in every one of the 

copper finished products manufacturing countries.   According to a 

study of METRA SEIS dealing with the  copper market  in Spain, 

sponaored by the Commision of Basic  Industries of Non-Ferric 
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M«t«li and  their Or«,   belonging to the Spanish Development  Plan. 

it appear*  that the consumption of copper wire,   against the total 

consumption in the countries we liât below,   it: 

USA 46,6% 

Great Britain 47,7% 

France 51,5% 

Italy 51,7% 

Spain 54,5% 

It mutt be pointed out that developing countries 

consume a  higher percent of copper wire than those having achie 

ved a saturation in the consumption of copper    per capita ", a figure 

.just as it  has been recently established-  of 9/10 kg, person,   al- 

ready  reached by the US of America. 

If   o the figures of total estimated consumption of 

copper semi-manufactured products,   as far as  it concerns to  -- 

Spain,   for  the next two years,   we incorporate  the percent corres 

ponding to  copper wire,   we obtain the following  figures 

Estimates  on copper con Consumption of copper wj 
sumption in semi-manu re,   on the base ot  the  - 
factured products. 54,5% of the  left  figures 

Year (in metric tons)  (in metric tons)  

1 H« 109.274 59.554 

1970 118.777 b4. 7Ì3 

1.971 128.734 ?0   160 

These figures speak by themselves about the market 

potentials,   having in mind that in the year  1. 968,  about 54 000 t 

of copper wire wars produced,   that is,    16. 000 t less than the es 

timated figure for 1.971.   This difference will amount to 27  000 t 

in  1. 97 3,   that is,  just in the moment of starting the  projected new 

plant,  if the cumulative yearly increase of 8% just as it has been 

up-to-now the increase of demand,   is maintained. 
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Within the copper wir«  market,   both dome «tu   and 

toreign,   it muet be  stressed the  necessity of having a product ot  a 

very high quality to  b« processed into enamelled wires.   For  this 

end produit,   the wire obtained by  continuous  casting process  is 

i donsous. 

Spain'• consumption of this product  is,   approximately. 

16 000 t/year,   but it is to be expected that in  the following years 

the increase will be ysarly of the order of a  cumulative  12% 

We  can,   therefore,   conclude  that the estimated  ion- 

sumption of enamelled wire for  the next year«,   would recommend,   by 

itself,   the installation of a wir«  producing plant by  continuous  i «sting 

processes 

If we add to what has  besn  said above that  the  manu 

facturer s of other kind of cable«  would wellcome the possibility ot 

beneficying themselves in getting  this product  directly in Spain,   and 

the fact that the wire and cablee   producers would  rely on   a   raw 

material of first quality for their exports,   and at an advantageous 

price,   the installation it wholly  justified. 

Sigma 

It is not vary far away the  time when the  only   viablt 

way to produce wire-rod wa«  to obtain an  ingot,   of a  square   sec- 

tion,   slightly thinned at its ends,   wh sighing a little more than a 

hundred kilo»,   that was  subsequently rolled to obtain a   wire 6-8 

mm thick. 

This process presents  two basic technical drawbacks 

1. Whils the ingot is cooling a ssgregation of impurities  takes 

place towards its surface  and,   at the eame time,   being an 

no-homogeneous cooling,   the sise distribution of crystals  is 

far from being an homogeneous one.   This is the cause of 
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difficulties in the cat« of v«ry thin wir«« and lead» to   an op« 

ration oí ingot plan«  cUaning in ord«r to eliminate the   suriace 

impurities 

I    The limitation in w«ight of the ingoti makei a great  number oi 

weldings nec«««ary  in the cae« of v«ry  long wires: this  wel- 

ding«,   later on,   are the origin of diiturbancea during   the  SUD 

••quant wir« frawing in th« form of wir« breakage,   carrying 

with themselves th«  stopping of wire mills, and from   the  lack 

of homogeneity in th« welding ton««. 

Recently,   a n«w «yst«m of wir« rod production has 

been started with th« aim of finding a solution for the first one 

of th««« difficult!«« on th« basis of producing ingots oí  a   cirtular 

«action (biiUts) which,  subsequently,  art «tr«tch«d in an extru.ion 

press   The wire rod obtained is of b«tt«r quality, but still has the 

drawback of th« limitation in weight of th« wire coila 

In this circumstances,   the copper manufacturare  el 

fort« hav« b««n dir«ct«d towards th« production of the  wire  rod 

by a continuous process with th« exclusion of the intermediate 

phase of ingot production,   as a solution to these drawbacks 

There are  several systems in a phase of development. 

but only two of them have reached the stage oi production,   and 

worth while to be  considered    They  are described below 

Th«  "South-Wire"  Process 

In this process,   the cathode«  coming from   the elec- 

trolito pot« ar« melt«d in a «haft furnace,  with a combustible - 

•xempt of sulphur (propano,   k«ro««n«,   etc.),  in a controlled at- 

mosphere in order to pr«v«nt th« copper  from being oxidised dur- 

ing the melting proc««s.   This typ« of furnace has been   developpsd 

by the American Smalting and R.fining Company,   and  it   is known 

under th« nam« of ASARCO furnac« 
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The capacity oí these furnaces varies as a function 

oi the needs and of its eventual usage but,   within certain  limits, 

ite  capacity is determined by the number of burners  in the  fur- 

nace    In  the case of the projected plant,   it would be a  furnace oi 

a   capacity of  22 t/hour. 

Once the  copper meltel,   it is  fed to another   túrnate 

with two principal objectives: to  serve as a  flywhel between the 

metal produced in the ASAR CO furnace and the casting wheel and. 

at the   same time,   to control exactly the bath temperature     This 

furnace's  capacity,   also propane heated,   is  15 t. 

From the flywheel furnace,   and through a  special 

carbon  nossle.   the  casting wheel is fed.   The latter is a   copper 

wheel with an iron  rim in its periphery in the form oi a  channel 

closed in a part oí its contour by an  steel endless band.   The  cop- 

per falls in a continuous flow into the  box formed by the  wheel 

rim and the  steel band,   resulting in a  continuous copper   band oi 

a  square section (about 26 sq.   cm.). 

It is easy to understand that a perfect synchronism 

between the feeding of melted copper throught the nozzle,   the 

wheel's  turning velocity and its cooling,   must be maintained,   if 

the continuous ingot has to be taken from the wheel at a  tempera 

ture adequate for its  subsequent rolling. 

The bar or continuous ingot enters subsequently  in a 

Morgan  rolling mill,   with  14 stands,   where it takes alternatively 

an oval and round form,   before making its exit as a wire  rod 6 

mm.   thick. 

The principal problem presented by this phase is the 

synchronism between the rolling mill and the forming wheel. 

The produced wire  rod enters then in a transition 

conduct where it is cooled and pickled simultaneously before 

reaching the  coiling equipment. 
397 



The segregation oí impurities and the uneven  distri- 

bution of crystals,   two of the principal drawback«,   are practically 

eliminated,   a. the bar ha»  a very «nail  section and entert  still 

hot to the rolling mill. 

As for the siae of the unwelded wire  coil«,   it is 

theoreticaly unlimited,   being it. only limitation in its handlm«. 

Faraiel to the  rolling mill,   a wholly conventional 

casting wheel  for    wire bars",   could be installed to  supply the 

market while  the consumption of wire  rod haa not wholly   «aturated 

the plant. 

The plant will be  situated in a   130 m long x   30 m 

wide building,   formed by a «tructure covered with ondulated «heet, 

with a portal crane of 10 t of capacity along it. 

The building will be ventilated by extractors  situated 

in the  cover. 

The internal transport will be carried out through 

300 kg lifting vans. 

The electric   supply will come  from a transformer 

station of 7.500 KVA with a transformation  ratio of 6/0.4 KV 

Th. GanarsJ f^ctric Company Process (Pip-Forming) 

This process  consists,   essentialy,   in an electric 

furnace to melt the cathodes fed to it across a pre-heating chimber 

heated by means of propane.   Both this chamber and the  furnace 

are kapt with a reducing atmosphere very closely controlled in 

order to prevent the cuprous oxide to be formed because it would 

make the copper impure  and impossible its   subsequent processing. 

The melted  copper passes through a closed  channel 

and with a  controlled atmosphere,   to the  crucible or  casting 

chamber,   induction heated,   where the  control of temperature is 
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close,   too.   The atmosphère  in this forming  chamber is also 

controlled,   as in the following processes to which the copper  is 

submitted • 

Throught the bath,   in a vertical direction and upwards, 

a copper wire of about   12 mm thick,   previously plated in order 

deposit in an uniform manner and without any solution of conti- 

nuity in its adherence,   is passed. 

On this wire a layer of copper  is  solidified while 

passing through the melted copper bath,   making its diameter to 

be increased up to 16 mm approx. 

When the  copper bar leaves the moulding chamber 

it is bent in an angle of 90S  and passes to  a  seven stands roll- 

ing mill to be transformed into a wire rod  8 mm thick. 

A part of the production has  to be used in the pro- 

duction of the starting wire.   The product obtained in this process 

is free from oxigen ( ¿. 2 ppm) and its limitation in length depends, 

in the same way that in the  South Wire process,   on the  capability 

of handling the coils. 

The  sise of the building for this plant is very similar 

to the one employed in the South Wire process. 

Equipment's origin 

The most important part of equipment must be 

imported whatever the process (South Wire or G.E.C.) may have 

been chosen,  because there is no firm in Spain manufacturing  this 

type of machinery. 

The  special equipment for the  South Wire procese 

would have to be bought in Germany,   the   rolling mill included. 

The ABARCO furnace would be adquired in  the United States;  part 

of it,  however,   could be made in'Spain with the aid of drawings 
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and know-how of the American Smelting Co. 

The ratio of value between imported and national 

equipment it 3'. 1, and the impact of the imported part on the 

project*e total cost it a 45%. 

If the CEC.   Procoas would have been   chosen,   the 

whole of epecial equipment would come from U.S.A. ,   and the 

impact on the projects total coat would b« a 41%. 

Technical alternative! 

Juit ae it hai been indicated in the preceeding 

paragraph,   two méthode of direct and continuous production of 

wire rod worth to be considered presently,   can be employed 

One of them hai been developpod by the South Wire  Company and 

the other by the General Electric. 

If the  choice in the  project would fall on the South 

Wire proceae,   the electronic copper cathodes would be melted 

in a furnace.   ABARCO type,   wholly similar to the one provided 

for the electrolytic plant of "A"   Company. 

In thie case,   the logical thing would be not to dupli- 

cate the equipment and the ca.ting wheel for Wire-Bars would 

be installed in the new plant.   In  this way.   the  copper not to be 

transformed directly into wire   rod in the first stage    of produc 

tion would be traneformed into Wire Bars to feed the rolling 

mills presently existing in the market. 

WM*'f WHr«^ 
The plant capacity has been one of the most delicate 

points of decision on the projoct. due to the following considera- 

tions : 

1.   The equipment* of continuous production of wire rod have,   up 

to now,   a limited capacity. 
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2. The plant's capacity must be appropiate not only to to-davi 

needs  but to the estimates of future demand. 

3. It is type of plant whose extensions are only possible  by 

multiplication of complete units. 

Having in mind that the hourly capacity of the two 

methods  considered in this project is about  15 t/h,   and con- 

sidering that the work in this  plant,   will not be  necessaribiy 

uninterrupted,   for,   on the  contrary,   it can be organized on the 

basis of one or two working shifts and one maintenance  •hut. 

the plant's capacity would be between 22.500 t/year and 4S.000 

t/year.   That means that at the start only one  shift would be 

necessary,   but with the possibility of progressively enlarging the 

output,   according to the market needs until its whole saturation 

Electric power needs,   water,   raw materials,   etc. 

The only raw material necessary to the operation 

of the plant is electrolitic copper in the form of cathodes; the 

possibility of using electrolitic copper scrap, provided it is oi 

a good quality,   has not been discarded 

The basic  consumptions,just as they have been 

estimated,   are as follows: 

Electrolitic copper 45.000 t/year 

Electricity 8.000.000 KWH/year 

Propane 2. 500 t/year 

Water 360.000 cm /year 

Royalties and Know-how 

The use of anyone of both processes,   according to 

the proposed contract offered by the licensing firms,   would have 

to be made on the basis of royalties payment per each ton of 
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wire produced and,   independently,   o- a contract of    technical 

assistance and know-how. 

PRELIMINARY   BUDGET 

Ç round i and  eites 

The grounds where the cathode forming plant will 

be built are  the ones awarded to the "A"  Company,   as an admi- 

nistrative concession through the payment of a  yearly rental  rate 

for an unlimited term.   The only expenses to be made on this 

item,   are the  costs of ground leveling and compacting works 

1» • <« i • ooo) 

Leveling and  ground preparation 50, 8 

industrial buildings 

Piling and foundations 598, *> 

Steel  structures *>è4, 1 

Roofings and walls 427, 5 

1.710.2 

Qther constructions 

Roadbeds and passages 813 

Miscellaneous auxiliary buildings 223,6 

Draining and sewage frfti ? 

365,8 

Mutirtnrv **>"«•**<! °riginl 

Cooling equipment 170,7 

Mobile equipment 32» • 

Cranes l77'3 

Pumps and piping 401,3 

Equipment for electric substation 348,6 

Electric equipment for the plant 164.0 

1.294,7 
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Cathodes furnaces 458' l 

iouthwire iyetem 2.715,2 

Wire-bars casting wheel 836,9 

To et and control equipment ^Hi * 
4.264,3 

lummtrv 

1  W.i 

l  1.710,2 

j  356, 8 

4 ..• 1  «4,7 

S  4?Hi3 

Total   ' • ^76, ® 
ttilliz:MH<ttlliHtllllilsKtst:x:x 

IÍ the Dip-Forming Proco«!  (Gonoral Electric) 

would have boon adoptad,   tho baaic «stimato would have boon 

vory similar to th« on« giv«n »bove. 

Estimated production and çontWWttoU (tW^t) i!í4 Vtfrtff 

Just a« it ha« b««n «aid above,   th« maximum ca- 

pacity of production of th« plant will bo 45. 000 t/y«ar of wir« 

rod with th« alternativ« of producing wir« bar in dependence of 

tho market'• demand. 

Ju«t at thi« moment it is not poaaible to e «tímate 

production value,   having in mind the etark fluctuation registered 

by tho price of copper.  Aa a baais of calculation,   the price of 

£  500/ton for tho wire bar and a charge of £  29 per ton of 

wire rod,  haa boon adopted. 

403 



The cathode's prie« hat been •• tima ted on the 

•am« basis,   with a discount of £   5. 

The production value, on the adopted basis and 

making 1 £ • 2,4 US $, gives us a figure of 57,1 million/ 

/year US $  for the foreseen production. 

llttmttfd unit cotti 

The unitary costs have been calculated on the fo- 

llowing    assumptions: 

Its is estimated thot not only for the raw materials 

but also for the finished product,   the price of copper in the 

international market will remain unaltered in £   500/t of refined 

copper. 

An amortisation term of 10 years for the plant, 

from its entering in operation has been considered. 

According to these assumptions, the estimated 

unitary cost will be as follows: 

Concept Vi t 

Man-power 7,00 

Power •• 28 

Haw materials and miscellaneous 1.182,00 

Amortisation,  etc. 74« S7 

Total  1.271,85/t 
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i.  miftpgygTWf 
In paragraph B. 4. 2. 2.,  in conection with CEPED'S 

training objective«  it has been  recommended the installation oí a foun 

dry  laboratory and pilot foundry that could offer service, to  aolve  - 

•pecific problem,   caused by actual need of professional training of 

foundry technicians. 

The main sections of the laboratory and foundry are 

summarised below: 

II.    rWTttPRV LABORATORY 

The laboratory will be equipped to conduct the follo- 

wing basic tests  and analysis: 

a) chuica! and   fff.ctroBraphic analvtit 

Determination of carbon,   silicon,  manganese,   phos- 

phorus and sulfur. Of these,   carbon and  sulfur content are of par- 

ticular importance.   Adequate equipment must be provided  so that 

an analysis of carbon and  sulphur can be made quickly and accu- 

rately during  the melting operation.   (Three minute carbon and 

sulphur determina tors). 

Additionaly a direct reading spectrometer which can 

give analysis   of 10 elements in 5 minutes  could be installed.   This 

equipment is  of primordial importance  for  nodular iron  production. 

b) fand Teetinj   (Molding and core) 

For molding  sand,   moisture  content,   permeability, 

compression and shear strength,  clay  content and sand-grain site 

and distribution. 
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For cor« sand,  tamil« strength,  transverse strength, 

coilapeability,   permeability and gas-forming proper tie«. 

r\ Metallography 

Metallographie equipment for iron and non far rout - 

alloys investigation. 

à\ Mrkanical testing 

Conventional equipment (AmiUr t«st«r,   «tc) tor Unfi- 

le itrenght,   transver«« «tr«nght,   etc.   t««ting. 

.1 flyn foatructive infpection method! 

Non destructive inspection« methods provide a mean« 

of checking sample castings without destroying it.   Gamma-ray, 

magnetic-particle and fluorescent penetrants techniques should be 

considered. 

f)  ¡feat treating 

Heat treating equipment for gray iron,   nodular iron, 

steel castings and non ferrous casting« (aging). 

III.   f^OT FOUNDRY 

This foundry is designed to realise in connection with 

the laboratory,   training and teaching work. 

It should include melting  equipment for foundry and 

molding practice.   The equipment list which follows is not exhaustive. 

§i»ce a complete list would be prohibitive in length.   Numerous subs- 

titutions could easily be made; hence the items mentioned are sug- 

gestions only. 
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çmmw Mtttffrtli 

1. Molding Sand: 

Any reliable general purpose) natural molding sand 

can be used in the following lessons. 

2. Ih&rp Sands: 

There should be a variety of washed and graded bili- 

ca »ande available to  suit intended application! of coremaking,   - 

•hell molding and other usee. 

3. fand Bindert: 

A aupply of a variety of sand bindere  for special ap- 

plicatone is needed.   This should includo cereals,   Bentonite claye, 

core oil»,  thermosetting resins,  and others. 

4. Molding-sand Additives and Facings: 

Such materials include graphite (plumbago),  sea coal, 

talc,   and proprietary materiali as needed. 

5. Other common materials: 

These include parting dust,   some brand oí core pasts 

liquid parting for metal patterns,  and other items. 

6. Maintenance Materials: 

These include lubricating oil, paint» for patterns and 

machines, lumber for patterns and molding boards, cupola patch, 

nails,   »crews,  and other hardware items. 

7. Casting Alloys: 

Alcoa 43 aluminium alloy  is recommemded along with 

409 



aluminium icrap,   bra«s pig and ecrap,   any good grade oí pig iron 

and scrap iron at necessary for cupola work. 

I. Alloy« Additiva!: 

These include ferroeilicon,   ferromanganeee,  and fe- 

rrocarbon,   preferably in briquette form. 

•meli Toóla *nd Equipment 

1. ria eke: 

Hinee Popoli or équivalant»  approximately 10 by  14 

inch« a. 
Sterling «teel or équivalant,  approximately 20 by 20 

inch«e and 20 by 30 inches,  for floor work. 

2. Jacket«: 

Metal or wooden jáchete to Ut flaaka in uie 

3. Board«: 

Bottom and mold board« to fit flaaka in use. 

4. B«nch««: 

Portable or stationary molding benché e to suit epac« 

available. 

Coremaking bench,   conv«rt«d molding bench,  or ape- 

ciaily built bench to provide space for making corea. 

Banche« for special joba and maintenance work in 

•elected areas to euit needs. 

Service bench for each machine or other major item 

of equipment. 
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S. Hand Tools: 

Include bench molding,   cor «making,  and floor-molding 

tools. 

Rammers.   Hand and pneumatic rammers for ramming 

sand in flasks for bench and floor work. 

Slicks.   Variety of molder's tools in iufficient quantity 

to serve the number of students in class. 

Ciampi.   Common C clamps and flask clamps in » va- 

riety of sises. 

Hammers,   draw spikes,   draw icrewi,   vent rodi,  itri 

ks-off bars,   sprue cutters,   bulb swabs,   and miscellaneoue han to- 

ols. 

¡¡fa io* Equipment 

1. Melting Equipment: 

Whiting cupola N« 3 or equivalent,  with blowor and 

controls. 

Stationary crucible furnace fired with gas (other fuel 

if desired). 

Tilting-type crucible furnace. 

Induction furnace. 

2. Molding Machines: 

International jolt-squeese molding machine,   S-inch 

cylinder. 

Jolt-iqueese molding machine. 
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Jolt-aquo« a« moiding machin«,   I0-inch cylinder 

•eju««a« molding machin«,   8-inch cylinder. 

Rellev«r-patt«rn-draw molding machin«,   14 by 26 in- 

ch«« maximum flaak lia«. 

I. Other Machin««. 

Centrifugal-caating machin«,  hydraulic driv«,   JO-inca- 

diam«t«r tabi«. 

thall-molding dump box or «hell-molding machin«, with 

pntterna and a mean« oí curing «h«U«. 

Cor« blower,  b«nch model with cor« bon«« and «and 

cartridges. 

4. Other itoma: 

Core-baking oven,   ga« fired, 

tond conditioner. 

Tumbling berrel,   36 by 4ê inch«». 

ttand grinder,  S-inch whool aia«. 
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r.   THiIMAL ""ion 





F. 1.      SUMMARY  OF RECOMMENDATIONS 

Mineral resources of Bahia offer a good starting ba 

se for the installation or expansion of extractive metallurgical 

industries,   but conditioned in almost all the  raw materials ob- 

ject of this  report,   to a great improvement in mining and con- 

centration processes and in the transportation methods from the 

orebodies to the present or future markets,   together with the 

urgent need of trained personnel and specialised man-power. 

As regards  the installation or expansion of metallur 

gical industries shows good prospects,   specially for iron,   steel 

and copper industries in accordance with the specific recommen 

dations made in section A of this  report and which are briefly 

summarised below: 

F. 1. 1.    Iron and steel 

USIBA plant must carry out a maximum transforma 

tion of its products,   rolling sections of a  ready marketability 

in the  region,   such as bars,   wire-rods and sections.   Taking 

in account the limited market of non flat products foreseable 

by  1980,   USIBA must turn towards other more profitable pro 

duction alternatives,   to utilize the large investments in infras 

tructure already made.   The most attractive alternative would 

be a plant to produce stainless steel flat products. 

With respect to other iron and steel products indus- 

tries it is  recommended the installation of foundry industries 

producing iron,   steel and non-ferrous casting. 

The installation of forging plant in Bahia is not re- 

commended in Bahia in this moment. 
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For the tooling and cutlery industriel,   only the  study 

of the possible extension of the  manufacturing of forming tools, 

now existing in Bahia,  to other  cutting,   maintenance,   and cuttle 

ry tools,   can be recommended always  with a previous careful 

study of the needs and acceptance in the   market.   At the moment, 

it is not advisable the installation on new wire-drawing and steel 

tubular products plant« in Bahia State. 

As  regard the sheet  steel consuming industries it is 

recommended the installation of some  ahearing lines that could 

fill the needs of the above industries. 

F. 1.2.    £oj2££ 

Caraiba* s metallurgical project should carry out the 

expansion of its second stage,   though the direct smelting of con 

centrâtes in converters with oxigen enriched air. 

Wire-bars as a starting semi-finished product for the 

manufacture of wire-rod should be eliminated. It is recommend 

ed the production of wire-rod by continuous casting processes. 

New copper transforming industries cannot be recom 

mended in Bahia,   without a detailed analysis of the future et rue 

ture of the brasilian market of copper  manufactured products 

and of the impact that a decentralisation of production would 

cause on the production costs. 

F.I.I,    Lead 

If the prospsctions we recommend with an urgent cha 

racter to assess the true amount of reserves and the quality of 

Boquira orebodies would give  favourable  results,   it is recom- 

mended the expansion of the prêtent Santo Amaro lead smelter 
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increasing iti capacity up to 60.000 t/y«ar by   197 5. 

In any  cate we recommud to  improve Santo Amaro 

smaltar present conditions  in order to better  its competitive 

position.   A realistic policy of import duties  should be adopted 

for all the elements,   specially coke,   not produced in the coun 

try and intervening in the lead metallurgy,   together with an  - 

adequate specialised training of man-power,   aiming to a better 

productivity. 

F. 1. 4.    Manganese 

There is a character of urgency in respect to manga, 

nese ores in Bahia to find a solution for their basic mining, 

administrative and transport problems. 

New ferroalloys production plant» are not recommend, 

ed,   unless an ensemble study of the future use of the Brasil's 

production capacity has been performed. 

F. 1. 5.    Chromium 

It is recommended to study and test at pilot plant 

scale the proper processes in order to  establish the feasibility 

of increasing the Cr/Fe ratio in the chromites of Bahia,   in - 

order to dispose the proper raw materials for the manufactur 

ing of low carbon ferrochromium.   With independence of such 

study a feasibility study should be carried out,   for the installe, 

tion of a Fe-Cr LC producing plant,   possibly as an extension 

of FERBASA present facilities 

The present problems  faced by the  refractories and 

chemical industries  should be also considered in order to obtain 

chromite concentrates with regular chemical and sise specifica 
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tiens. 

F. 1.6.    .Iftfilt 
The problems faced by the exploitation of baritas is 

th. lack of market,  which is controlled in th. petroleum induf 

try by world-wide trusts.   Th« scheduled installation in Bahia 

of » wholly new plant for barium chemicals,   which will amply 

covar th« nseds for these chemicals during the  coming years. 

make« not advisable to recommend any other installation of 

barium chemicals in Bahia for the time being. 

F. 1.7.     Magnesite 

The presence in the State of Bahia of magnesite ore- 

bodies which may be considered as the most important in the 

world,   justifies the recommended feasibility study for the ins- 

tallation of a basic refractories  plant in the  said State aimed 

to export. 

The projected metallic magnesium plant to be erectad 

in Bahia should be complemented with the proper studies for 

the economical utiliaation of raw-materials existing in Bahia 

or in th« North-East for the production of magnesium chloride. 

F.I.I.     Alluminjum 

The present plans of extractive metallurgical and mi 

nufacturing plants,   in an advanced .tate of development,   do not 

allow,   to make,   at this moment,  any specif recommendation, 

on new alluminiun induetries in Bahia. 

411 



F. 2.    LUT   OF   VISITS   AND   CONTACTS 

A)    OFFICIAL AND PROFESSIONAL AGENCIES 

- DNPM (National Department oí Mineral Production) 

Central office:   Av.   Paeteur,   404 (Urea).- Tl.   226-7175.-  Rio de 
Janeiro (GB). 

Regional office:   Rua Alberto Torree,   7 (Matatu). - Salvador  (BA) 

Contacte:   Rio de Janeiro.- General Manager:   Sr.   Francieco Cha- 
gas Pinto Coelho. - Aeeietant to Director: Sr.   J.   Paulo Br anda o 
Juhaes. - Geologist:  Sr.   Urial Rodrigues da Silva. 

- CPRM (Company of Mineral Reaaourc«« Inveetiaationi) 

Office:   Rua Salgado Filho,   2. - Bòa Vieta de Brota«. - Salvador 
(BA). 

Contact«:   Salvador. -  Dr.   Alvimir Alve« Oliveira. 

- UNIDO (United Nation« Indu«trial Development Organisation) 

Office:   Av.   Rui Barbo««,   910. -   Rio de Janeiro (GB). 

Contact«:   Representative:  Sr.   Bonini. - Assistant representative 
Sr.   J.   Gabriel Velazquez. 

- Institute of Geo«ci«nce« 

Office:   Federaçâo. - Salvador (BA). 

Contact:   Srta.   Teresa Cardoso (Geomorfologia). 

- ABC (Braailian Copper Association) 

Office:   Rua General Jardim,   703-29 andar. - Sào Paulo (SP) 

Contact;   Executive Secretary:  Dr.   Vadim da Costa Ar«ky. 

- CEBRACO (Copper Brazilian Center) 

Office:   Rua General Jardim,   703-22 andar. - Sao Paulo (SP). 

Contact:   Executive Director:  Dr.   Carlo« L.   Schnyder. 

. ICZ (Lead and Zinc Brazilian Information In«titute) 

Office:   Rua General Jardim,   703-29 andar. -  Sao Paulo (SP) 

Contact:   Executive Director:  Dr.   Ettore Bresciani  Filho. 
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.  CIP (Interministerial Price Council) 

Office    Ed.   Ministerio da Fasenda.   106 andar. -  Rio d« Janeiro 
(GB) 

Confeti:   Dr.   Alvaro David Silva Filho. -  Dr.   Alcidee Figueiredo. 

. IPEA (Economic and Social Planning Institute) 

Office:   Rua Melvin Jonas,   5.   286 and.   Ed.   BEG. -  Rio de Janei- 
ro (GB) 

Contact:   Coordinator of Non Ferrous metal sector:  Dr.   Fabiano 
Pegourier. 

.  Cantro Braaileiro de Foriaria,   Sindicato dos Forjadoras 

Office:   Viaduto D.   Paulina,   80-169 andar.- Palacio Mauá -  FIESP 
Sao Paulo. 

Contacts:   Dr.   Jorge Cintra. - Dr.   Sebastiâo. 

.  Engineering School.   Mechanical Engineering Department (Sao 

Paulo University) 

Contact:   Dr.   Vicente Chiaverini. 

- lnatitute of Technological Investigation (Sao Paulo Uni varsity) 

Contacts:   Dr.   Alberto Pereira de Castro. -  Dr.   Ciro Guimaràes 
(Alao ABM Secretary). 

- ABIFFA (Brazilian Iron and Steel Foundry Industries Association» 

Office:   Av.   Paulista. 

Contact:   Dr.   Milton Ay re s 

. A. B. M.   (Bratilian Metals Association) 

Office:   Rua Cel.   Fernandas Prates,   110 

Contacts:   Dr.   Fabio Decourt (Executive Secretary). - Dr.   Pedro 
Dias de Sousa (President of A. B. M.   and Director Superintendent 
of COSIPA). 

- M. I.C.   (Ministry of Industry and Commerce) 

Office:   Praça Mauá,   7-176 andar.- Rio de Janeiro 

Contact:   Dr.   Luis Botelho (General Secretary) 
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.  Çft^IDER (Sîfll llftlftrv Cottnci" 
Offic,    Praçe Mauá,   7-152 andar  -   Rio de Janeiro 

Contact:   Dr.   Renato Wood (Consultant) 

- Hfr"utrv oí Piff"*»« »•* Gwral Coordinaron 

Qf£ict;   Av    Presidente Antonio Carloa,   375 -  Ministerio da  Fa- 
sonda.   69 andar a/637. - Rio da Janairo 

Contact    Sr    Sidônio 

. BNPE national Economie PfVtlPfffììtPt PM* 

Offlc:   Av    Rio Branco,   53.   sala   1504 - Rfo da Janoiro 

Contact:   Dr    Sebastiâo Soar a a 

- gypENE 

Ottica:   Edificio do INPS. - Av    Dantas Barrato. -   Racifa 

Contacts    Eng9 Hugo da Almeida (Dirator do Departamento de In 
dustTialiaacao) -  Dr    Manoel SÛvio Campalo Netto (Diretor do De 
parlamento de Recursos Naturais    Setor de Irrigaçao). -  Diretor 
do Departamento de Energia (cartâo). 

- Irrigation Commission 

Office    Edificio Sulacap 28 andar. -  Recife 

Contact:   Dr    Geraldo Pedroaa 

- BNB (Banco do Nordest« do Braaii S/A) 

Offlct    Rua Senador Pompeu,   590. -  Fortalesa 

Contacts:   Dr.   Antonio Talmaturgo Nogueira (Chafa Adjunto do 
ETENE). -  Dr    Moacir Borges Junior (Analista de Projeto do Ca. 
rim    Recife). -  Dr.   Paulo de Tarao (Técnico do ETENE) 
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B)    MJNJNG AND METALLURGICAL  COMPANIES 

u«-.,^.»  Bonuira.  8/A  -  Ci»-    Bra.ileira de Chumbo.   COBRAC 

Office,:   Praça da República,   270-29  and.   Sao Paulo   (SP).- Rua 
Miguel Calmon,   19 a/201.   Salvador  (BA). 

Contacte:   Salvador:  Sr.   Djalma  Barrete Coelho (Procurator). - San 
to Amaro:   Sr.   Loui. Barnabe (General Manager).   Sr.    O.car Pa- 
lliarlo (Production Manager).-   Boquira:  Sr.   Andre  Prieto   Gene- 
ral Manager),   Sr.   Vicente Pone  (Exploration Superintendent). - Sao 
Paulo:  Sr.   Eduardo Pacciuli (General Director). 

- Caraiba«   Metaie S/A 

Office:   Rua Antonio de Godoy 88  -   14S and.  Sao Paulo (SP). 

Contact:   Dr.   Nuclair Martine Pereira (Vic.-Pre.ident) 

r^p^ht« d« Mineral» « Agricultura do S.   Francisco (COMj- 

NAG) 
Office.:   Rua  Miguel Calmon 459   ./506.   Salvador  (BA). - Rua J.ae 
Petitinga 430.   Jua.eiro (BA). 

Contact:   Sento Se:  Sr.   Carlo.  Chaga. d. Freita.  (Engineer Admi 

niatrator) 

- Cframic* Sao Caetano 

Office:   Av.   Paulieta 1754 -   IS andar.   Sao Paulo (SP). 

ConUct:  Sao Paulo: Dr.   Paulo Rocha A.evedo (Commercial Mai* 

ger). 

- Mfgnaeita.   S/A 
Office«-   Praca Pio X,  98-89 and.   Rio de Janeiro. -   Rua da £•- 
^2 V/1001-Edf.   Martin..   Salvador (BA). -  Praça Loui. En- 
ach,   240.    Belo Hori.onte (MG). 

Contact.:    Rio de Janeiro:  Dr.   Jorge Lamaeier. -  Catiboeba: 1Dr. 
fahîfde Andrade (General Manager).   Dr.  Onofre. -   B.lc, Horj 
tonte:   Dr.    Manfredo Kay.er  (Marketing Manager),    Dr.   Helio Pen 
tagna Guimaráee (Salee Manager). 

. Dow Química do Bra.il 

Office:   Av.   Rio Branco,   147-189  and.   Rio d. Janeiro (GB). 

Contact:    Dr.   Renato Hauptmann (Planning Manager). 
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- Mineracào Urandi S/A 

Of fie»:    Ru» Chile,  29 e/102.   Salvador (BA). 

Contact:    Sr.   Adelmo Rodrigues  da Silva (Geologist) 

- Arditti   Minano« S/A (ARMISA) 

Office:    Rua Chile,  22 i/905.   Salvador (BA). -  Largo da Estaçâo. 
Jacobina  (BA). 

Contacta:   Salvador: Sr.   Iaaac  Arditti. - Jacobina:   Sr.   Joào Soares. - 
Santo Antonio de Je lúe: Sr.    Francisco. 

- Pigmentos Minerai» S/A (PIGMINA). - Baroid do Brasil (Dornte- 

tic  Sales Agency) 

Office:    Rua Miguel Calmon,    19-US and.   a/1102.   Salvador (BA) 

Contacta:   Una Grande (Camamu):   Eng9 William Gans  (Exploration 
Manager). -  Salvador: Sr.   Tomaz  de Aquino Barros  (Financing and 
Adminiatration Anietant to President),   Sr.   Federico G.   LUE (Mi 
ning  Director). - Campo Formoso:   Dr.   Julio Franca. -   Pojuca.   Dr. 
Franciaco Liiardo Neto (Director). 

- Coiteaeiro Mineracào S/A  (COMISA) 

Office:    Rua Conde D'Eu,   19  and.   Salvador (BA) 

Contact:    Campo Formoso:   Sr.   José  da Silva Marques 

- Bayer  do Bratil 

Office:   Rua Dom Gerardo,   64-79  and.   Rio de Janeiro (GB). •  Plant: 
Estrada   da Boa Eiperança,   650.    Belford Roxo (RJ). 

Contact:    Belford Roxo:  Dr.   Alberto B    Glismann (Technical Direç 
tor). 

- Usina  Colombina 

Office:    Rua Silveira Martins,   53/29 and.   Sâo Paulo (SP). 

Contact:   Sâo Paulo: Kurt Wissmann (Manager) 

- Naeaeli S/A 

Office:     Av.   Beira Mar,   200-79  and.   Rio de Janeiro (GB) 

Contact:    Rio de Janeiro:  Sr.   Carlos Culvas 
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- Química Geral do Brasil 

Office:    Rua Debret,   23/1116.   Rio da Janeiro (GB) 

Contact:    Rio de Janeiro:   Eider de Araújo Rangel  (Industrial   Di- 
rector),   Richard Paul Matheaon (Director). 

. Comoanhia Ferro-Ligas da Bahia (FERBASA). -   Cromita do Bra- 

ail S/A 

Office:    Rua Miguel Calmon,   40 s/1.   Salvador (BA). -  Plant:   Po juca 
(BA). 

Contact:    Eng.   Francisco Liaardo Neto (Pojuca Plant). 

- Eletro Siderúrgica Brasileira S/A (SIBRA) 

Office;    Rua Miguel Calmon,   61-109 and.   Salvador.-  Plant:   Centro 
Industrial  de Aratu. 

Contacta:   Salvador: Economist Roberto Dias (Aaaiatant to Director) 
Cantro Industrial de Aratu:   Dr.   Ernesto Claudio  Drehmer (Super- 
intendent) . 

- Aluminio do Brasil S/A (ALCAN) 

Office:   Av.   Sao Joâo,   473-149 and.   Sao Paulo (SP). 

Contact:    Dr.   Waldemar Cardoso (Sales Manager). 

- Elevadores Apolo 

Plant:    Aratú Industrial Center (CIA).   Salvador (BA). 

- Brastemp Nordeste 

Plant:    (CIA) 
Contact:   Dr.   George C.   de G.   Calmon (General Superintendent). 

- Magirus Dsut» 

Plant:    (CIA) 

Contacta:   Sr.   Arthur Giabani (Industrial Relation« Manager), 
Sr.   Giuseppe Ferrerò (Planning Manager) 

- Industriai Reunidas Per y 

PUnt:    Lardo de Roma.   Av.   Tiradentee,   21 A.   Salvador. 

Contact:   Sr.   Bartolomeu Soares 
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pi>nt:   Br.   *24,   E it rad* da Campinaa (Salvador). 

Contact.   Dr.   Saldanha (Technical Diractor). 

- Biaalli 

Plmt:    Av.   Haitor Diaa a/n.   Salvador 

Contacta:   Sr.   Torallo. - Sr.   Loon (Diractor). 

- Cimba 
Plant:   Eatrada da Barrairaa,   km 2.   Mata Eacura do Ratiro a/n. 
Salvador. 

Contact:    Dr.   Carloa Br an dà o (Diractor) 

. JMS (lndúatriaa Matalúraicaa  da Salvador S/A) 

Plant:   Jardim Eldorado,   Quadra 8,  Lotaa 5,   6 a 7. 

Contact    Sr.   Hanning Kraling (Superintandant). 

- Brfraquip 

Plant:   Av.   Haitor Dlaa a/n.   Salvador. 

Contact:   Sr.   Carloa Leal (Production Managar). 

- Matalurgica Invicta 

Plant:   Rua Tio Juca s/n,   Jardim Eldorado (Salvador). 

- Matalurgica Ramoa 

Plant:   Rua Ragia Pachaco.   2 Uruguai (Salvador). 

Contact:   Sr.   Càndido Ramoe (Ownar and Diractor). 

- Cfa.   Sidarúrgica da Bahia (COSIBA) 

Plant:   Rua do Uruguai,   29 (Salvador) 

Contact:    Dr.   Rinauro Marquaa  (Diractor) 

. fiiboa a Parfiladoa da Bahia S/A (TUPERBA) 

Plant.   (CIA) 

Contact:   Dr.   Ditgo Aguillar (aconomiit) 

425 



- Tramontine Nordeste Industrial Ltda, 

Plant:   (CIA) 

Contact:   Eng9 Osvaldo Sfoggia 

- Uaina Siderurgica da Bahia S/A   (USIBA) 

Plant:   (CIA) 

Contact:   Eng9 Vilaça 

- Aluminio do Brasil S/A -  Albra Nordgate 

Plant:   (CIA) 

Contact:   Eng2 Antonio Pinto  Ribeiro Neto 

- Aluminio do Bratil Nordeste S/A (ALCAN) 

Plant:   (CIA) 

Contact:   Eng?  Fernando 

C) MISCELLANEOUS 

- Mr.   W.   M.   Clemens 

American Consulate. -  C  p.   84. -  Salvador (BA). 

- Dr.   Irton Leâo 

Salvador (BA) 

- Dr.   Francisco Pessoa de  Souza 

Rua 24 de Maio,   276  -   39  and. - ARATU Industrial Center Repre- 
sentative. -  Sâo Paulo (SP). 

- Dr.   Fausto Soares de Andrade (Mining Engineer)  (SOMICOL) 

Rua Dr.   Vital  Regó ou Eng.   Joâo Pimenta Bastos,   24. - Barbalho 
Salvador  (BA). 

- Sr.   Svlvio de Queiró» Mattoso 

Industria Nordeste de Calcário S/A "INORCAL". -  Caixa Postal 
1161. -  Salvador (BA). 

426 



ozws 
UNITED NATIONS 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Ci''!i'''/K7    A.'<    it li 

0Ä995 

MITAUIMMCAl mMMTMES M THE 
ITATI Of MNM (MAM) 

II 
TMMLfl MM CWAP!• 

TECN1BERIA 



UNITED NATIONS 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

MTAUHMICAL NmiTimi IN THE 
STATE Of SANA (MAU) 

(to 

II 
TAMES Ait CHARTS 

*ff TECNIIERIA 

Contract N* 71/1 



TABLE  OF   CONTENTS 

page 

I.   TABLES  AND CHARTS 

Tabi« n°  P-l  
Table n° IN-1  
Table n° IN-2  
Chart n° IN-1  
Chart n° IN-2  
Table n°  IN-3  
Table n°  PW-1  
Table n°  PW-2  
Table n°  PW-3  
Table n°  PW-4  
Table n°  PW-5  
Table n°  PW-6  
Table n° FW-7  
Table n°  PW-8  
Table n° IB-1  
Table n° IB-2  
Table n°  IB-3  
Table n° IB-J*  
Table n°  IB-5  
Table n° IB-6  
Table n° IB-7  
Table  n° IB-8  
Table n° IB-9    .... 
Table n°  IB-10  .... 
Table n° IB-11  .... 
Table n° IB-12  .... 
Table n° IB-13  .... 
Table n°  IB-11*  .... 
Table n°  Fe-1     .... 
Table n° Fe-2     .... 
Chart FE-1        
Chart F«-2         
Table n° Fe-3    .... 

1 
2 
3 
k 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14-15 
16-17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3k 



II 

pas« 

Chart n°  Fe-3  35 
Table n°  Fe-4  36 
Table n°  Fe-5  37 
Table n°  Fe-6  38 
Table n°  Fe-7  39 
Table n°  Fe-8  kO 
Table n°  Fe-9 •   •   •  M 
Table n°  Fe-iO  42 
Table n°  Fe-11  43 
Table n°  Fe-12  44 
Table n°  Fe-13  45 
Table n°  Fa-14  46 
Table n°  Fe-15  47 
Table n° Fe-16  48 
Table n° Fe-17  ^9 
Table n°  Fe-18  50 
Table n° Fe-19  51 
Table n° Fe-20  52 
Table n°  Fe-21  53 
Table n°  Fe-22  54 
Table n°  Fe-23  55 
Table n°  Fe-24  56 
Table n°  Fe-25  57 
Table n°  Fe-26  58 
Table n°  Fe-27  59 
Table n°  Fe-28  60 
Table n° Fe-29  61 
Table n°   Fe-30  62 
Table n° Fe-31  63 
Table n°  Fe-32  64 
Table n°  Fe-33  65 
Table n°  Cu-1        66 
Table n° Cu-2        67 
Table n°  Cu-3        68 
Table n°  Cu-4        69 
Table n°  Cu-5        70 
Table n° Cu-6        71 
Table n°  Cu-7        72 
Table n°  Cu-8        73 
Table n° Cu-9        74 
Table n° Cu-10  75 
Table n° Cu-11  76 
Chart n°  Cu-12  77 
Table n° Cu-13  78-79 



Ill 

Table n°  Pb-1  
Tabi« n°  Pb-2  
Tabi« n° Pb-3  
Tabi« n°  Pb-4 •   •   • 
Tabi« n°  Pb-5  
Tabi« n° Pb-6  
Table n° Pb-7  
Tabi« n° Mn-1  
Tabi« n° Mn-2  
Tabi« n° Mn-3  
Tabi« n° Mn-1*  
Tabi« n° Mn-5  
Tabi« n° Mn-6  
Tabi« n° Mn-7  
Tabi« n° Mn-8  
Tabi« n° Cr-1  
Tabi« n° Cr-2  
Tabi« n° Cr-3  
Table n° Cr-4-  
Tabi« n° Ba-1  
Tabi« n° Ba-2  
Tabi« n°  Ba-3  
Table n°  Ba-4  
Tabi« n° Ba-5  
Table n°  Ba-6  
Table n° Mg-1  
Table n° Mg-2  
Table n° Mg-3  
Table n° Mg-4  
Table n° Mg-5  
Table n° Al-1  
Table n° Al-2  
Table n° Al-3  
Table n° Al-4  
Table n° Al-5  
Table n° Al-6  
Table n° Al-7  
Table n° Al-e  
Table n° Al-9  

II. REFERENCES AND BIBLIOGRAPHY 

A)   General  
B )   Specific  

l.Iron and st««l    .   •   . 

Ptft 

80 
81 
62 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 

120 
122 
122 



IV 

I.  CowP«r      ,.,,,.... 1*3 
3.   L«ad  l8i* 
k.   Manc«n«§«  1ÄI» 
5. Chromlt«  125 

6. Bari*  W5 

7. Ma«na«lta  1«5 
8. Aluminium  125 



I.      TAILS!   AND   CHARTS 



i* 
I 
il 

ï 
I 
* 

S 
O 
H 
< 
J 
D 
a. 
o 
0* 

p. 
Ol 

u 
J 
m 
< 

«.'«ìnìn'J „; -.* ^î -Í M" - « (< »J « <T cî «í    Vjf 

satins* asrsfsss^assssssss!? 9- 

1 
i 

--       —   - p. »> m * m 
* f. « in - 

-« *• — m * ç .loi AS 
KiO* 

Ö 
r- 

O   0- » I»   *   M 
IM  I»  -  —  — •* 
<Ai * <e - • » 

r» 

—       r- — -«•»r~'«N-*-'iM 

I 

0> 

P-ÍNN*3¿'««>t  —  * 
-« t»       *       • M "> — © — 

- - e o r- >e u- 
M t» o> m e t- 

t» x « o * — 
r- * * - ai * 
(M  -  * » 9* — 

—        N —  *>  «• »1  »I  N  *  N* - 

I 
ï 

0 
•o 
« 
u 

lì 
! 
;& 

! • 

!i 



N
IP

   
"p

e
r 

 c
a
p

it
a
" 

(B
as

e 
  1

-9
4

8
  

= 
  1

00
) 

 
  

  
  
  

  
  
  

i 
—

 

ce 

(M      .i      i-*       O*     >0      M      O 

©<Ä<*?00      *H     O     »•*     © 
o    N    f*   ^    r-^ooff» 1

9
3

,7
 

2
0

4
,4

 

rr
r-

r 
  

 T
T 

T
rr

rn
 M

  
  
  
P

P
^
n

n
rT

  
/t

at
«
) 

A
T
  

F
A

C
T

O
R

S
 

C
O

S
T

   
(A

T
   

1
-9

4
9
 

P
R

IC
E

S
) 

! 

• H 
0) 

H 
ffl 

^.      ^      _        **      N      m      *-• 

©osoiont^inN© 
©    CJ    íp   ^    >o   >*   >ô   >o 
_    ^    ,*   .*    —i   «    **    >-« 1

5
9
.0

 

1
6

3
.9

 

U 
4 
u 4* 

il    *i 
8.Ü 
s   2 

IX .S 
2 

B
ah

ía
 ©     N    t-    O*     i    i*    9    ï 

>£     O     f-     ^      f.     in     0»     © 

^NNP^"      N     N     (M     <*"> 3,
 1

0 

3
,2

7
 

1 

2 
•-i 
Ot 

2 

W 
J 
A 
< 
H 

»H 

(fi 

h 

.^      ©      (*>     U">       ^<     M      Ci      * 
t-    «    in    o    <M   -*    o    er» 

5
,9

0
 

6
,0

8
 

N
IP

  
 (

B
as

e 
  1

.9
4
8
 =

 
= 

  1
00

) 

v2 
ja 

BQ 

•     «      *            *   _*    __* o    r~    o    oo    r-t^or^- 
S    •*    N    -»     rj-^^vO 
S      i      N      M       MNNPsl 27

8,
 1

 

29
9.
 5

 

B
ra

si
l 

10
0 

1
5
6
.9

 

2
0

9
,4

 

23
6,

4 

2
5
0
,0

 

2
5

4
,4

 

2
5

8
, 

1 

26
2,

3 

2
6
8
.9

 

28
6,
 1

 

N
IP
 
in
 
m

il
li

o
n
s 

 o
í 

N
C

r/
$

 

v2 

(0 

oooNoo    m   o    «^    o 
^    »    «    N    ««in    ce 

t^    ©    ^    ^    •*   *£    oo     ^ 20
, 

58
 

22
. 

16
 

g 
n) 

• •4 

Vi 1
8
4
.0

2
 

2
8
8
,7

7
 

3
8

5
,4

1
 

43
5,

05
 

4
6

0
. 

14
 

4
6

8
, 

13
 

4
7

4
.9

2
 

48
2,

 6
9 

4
9
4
, 

83
 

5
2
6
,4

7
 

u 

2 
4 
V 

e 

l 

î 
1» 
M 

»    i«    o    -M    N    «    t     »ii 
^<    in    -ì    >©    >o   M5   N0    >© 

s0       1* 

&>     CT* 

u u 
od 
D 

 —  



S 
M 0 

s U 
Ol 5 z t-t 

H 
W < 
J z 
CQ 0 
« H 
H i—i 

S 
0. 

8 

* 
• 

t>  MA  Nn«4 i *• *• -< *n a» ©^ 
u •   »   »   »   »   »   » 

•« ^4N M N n 
m «* «* «* m m m 1 #  Q  O  N  «  « f 

ift «rt tn ni m ifi »r 

4 

* 
>. \f\ + + (M »# ~* N if» ff»   » ••< e*» »•< r« 
h o» ^ <* m «f c* <* O  h  HlMV^r- 
m HNN  NNNN **           **   mm 

i 
t-t 

* 
V 
u 

I • Í»  p* *•<*»•* N •ft !*• *6 00  00     l   * 

m t*  »A N  <M ©* 0> ao M o o> o> oo m 
w t * « rt rt in IM (M  (M (S (M M M 

•H 

W 
< 

*•  If)  O *A 4 !• 
ft « tfl 3 £ 3 £ 
(^H1    ^^    ^^    ^^    ^r"     ^^    C^ 

a> to irt e in ^ f> 
m X "^ z ^ z ^ 
^^    ^^    ^^>    ^^    ^^    ^^    ^r^ 

a p*   ••«   mm   mm   mm   mm   mm       M H   M   H   M   M   rt   «1 
3 q 
M 4 
h n m 09 

I 
It 

.3 
V 

U u 
ai 



116? 

1946 
ON     A     4       (• X AK jrtn 

1955 1960 1962 1963 1964 1965 1967 



i 
•I 

2 

II 

3 

O 

H 

3 

s t«      i     »*     •*     M 
•       •      • 
*     *     «*» 

»      •       • 
*    *     * 

! 

1 

m    r*   •»   *   • 
•     •     •    •    • 

M     «#     m    N    <* 

»     *     N    <««    •»     •«     I* 

A       I«?     If?    *     lA      «•      «¿ 

»    N    -«     M     N 
**    V    *     ^     *• 

Ì 5 I î i t i t 

i 

s 
M 
Ü 



I 
t 
•i 

U 
4 
n 
< 

i fill UN 
- i t 

8 
II * 

un 
itti 

m   £ 

I Sui 

i i 

I 
H 
n 
n 
n 
n 
H 
II 
M 
H 

£ 5 î î 
r-    «i   a   - «•»*!- 

m   *' 

1 Ili! 
lilt 

ï li 

S 

1 
N 
N 
H 
K 

im 
ttti 

* 2 

1 
UM 
un 

ï i 

H 
N 
H 
H 
H 
M 

II 
II 

jj 

SHI 
SSM 

3 
{ •i   r-   *   i» 

S 3 I « 
i s 

II 
II 

II 
II 
II 
II 
II 

II 

MM 
ni   N 

I SHE 
(HI 

•   m 
-     N 

Ä 
II 
II 
II 

II 
H 
H 

II 
II 

un 
ni   — 

t 

* «n   «i   - 
<n   N   m   • 
4    •   C   i» 
* W)     N    <• 

ai   N 
-     N 

t 
II 

II 
M 
II 
II 
II 
II 
y 

53Ï3 
*'«*'* 
r»    f   ••»   * 
—    N    *    * 

ni    — 

2 
•    <n   •   9- 
—    t»   i»   m 
»    4    M    te 

S HI 
r   - 

(M 

n 

n 
n 
n 

•>   N   N   m 
S S S £ 

* 9Í 2 S 
—     N     Ifl     S 

uri   — 

i 
uns 

•  •> 

n 
n 

n 

H 
n 

miài 
à   i   i   i 

1 
SUS 
Sí Ui 

n » 
» 
n 
M 

II 

é   «i   «i   4 
miài 

lili 
II 
II 
M 
II 
II 
H 
II 
H 
II 
II 
II 
N 
H 
H • 
J'i lili 

1tt«X 
It 
II 
II 

_JL_ 

• • niai« t«« s 
t«f<lfi»MI 

¡I 
I! 
i! 

! 

H 
H 

t I 
h      M 

«     Î     Î 
H   -   - 

«il 
U 
o S S 

il 



* 

14 

I 

„ 
N 

» 
•   m   N 

Í 6' 5 * 
II 
H « 
II 

M    •    M    M 

Sí » S — * < <• 
II •*     •* 

H 

** 

_ » _ * ii 

* i i • H li    4    »    ri 

"• " «*     m      .* 
ii 

à   i   à   à 

I —     *    O •> H •   ••>•« 
2 : 2* 5 H 

n rf   <*   t>-*   r^ •"    •*    ^    ^ •» •* •» 
H 
H 

n 

I NOM N H (M    0>   *    m 

a a = IM* H 
H *"  ï' £   S >• * — 
H 
ii 

•••*••« 

It 
f»    «n   « <* H e   t>   e   •> 

Î 4     N     ^ iff ¡1 —*   N    -    —* 

«    a    m <>J » m   o   >«   <*> 

t O    -*   m" o" ¡1 (M*     N     •      OÍ 
l»)     N      — in    N    ~    •» 

ü 
"*" Ä H 

M 

in r»    *    •* (M II m    a   N    it 
# o"   *i   V «í " |«C      -       —"      _* 

t-    —    -» •     N     -*      -» 

H 
H 
ti 

I —    *    et e m    —   o*    in 

o*   *î   -* V " Jl     «    O*    of 
N      M     -f 

u * 

t»    -   e >n ¡! M    m   N    m 

# *     t-*     vA 
0»      -•      - 

wf Ü •     *0     N     «Í *»     (>*     ••     -» 
-• n 

TI 
n 

e   —   * N 
N 

# m   «   - 
—     »M      — H *      <*      *       À 

- H 
à    i   i    à 

¡1 
in    4    — e ii 

* 
*    —    m 
—     IN     — 

r- 
H ri    »   ii    m 

enee 

H 

H 
H 

e M « 

li H 
H 1 i 

í e * 3 1 '    » 3 £ J U 
S) ii 

ii 
«ala 

«0 Diurni«os i¡ UOIldUIAIUO} 

1»»«1 
 u  

t»îJ»tnp«i 

a. a, 

H 

g ; ; set 

IH 
J I ! 

Í 
-    N 



Ol 

W 

< 

i 

o o 
* 

£ 
u 
S 

á 

H 

8 
! 

I 
E 
s 
S 
S 

S 

¡5 

* 

M »H tn m 

9 $ 
e 

vO 1 « m 

i S 

« 

I 

in 

i/i   ff1   r-    m 
•     •     * 

«^     CQ     *0      O* 
«*     ?     l*>      * 

i    oo   r- 

S 3 

if» r» r» «** 
• • • • 

r- qp r¿ 2 
«A «* if» *# 

#cr 

>6 

CO       i      lit      00 
•       •        • • 

$• S S   m 

9>    •     l<-      * 
»       •       »        • 

N    O     *•      -» 

# i i * s 

! 

1 
flL -H 

0 (t 

£ £ £ 

\ 

i t 

î * 
H H 

'S "8 

it 
il <£ J 
I    I 

-< f< 



ss 
o 

• § 
5 

U 

06 
Ol W 
2 •s 

M S 
J U 
Ö 2 
< H 
H U 

U 
J 
w 

« 
H 

< u 
ai 

£ 

0* 

t N * ^H 

N N r- 
N o* fO 

~* 

00 

* 
O M 9- 

O ifl \r\ 
<M 00 t*i 

""' 

r~ 
sO 0> 00 e> 
»> o^ >0 0^ N 

r*- m 
"* 

NO 

vO r~ oo « it, 
0* oo N0 00 ~* 

f~ rf\ 

m 
>fi     —V 00 o in 00 
0» <M N * M 0^ 

r- (M 

* 
0s CT 

r* oo 
r- N 

fi m * >0 
0^ v« e» fO o> 

"* f^ N 
*•* 

rg 
NO fO t* O lT 
a- m fv» M ©> 

•H 1* N 

sC t* «A 00 3 ^ * e v© 
vO N 

"* 

o 
# 

N 00 
00 

O'» 
>0 

vO N 
<•* 

0 

1 
i 

o 
a 

CL J 

-A 8 -a 

% 

« 

& 
t) 

H 

a. 
« 
3 
« 
H 

-     N e •"•   «M 

0 Ä   5 
3 1 

t«    t»    «    » 

I 4 ¿ I 



10 

i 
Ol 

Z 

U 

H 

u 
Z 
Z 

oí 
O 
H 
U 
< 
UH 

Z 
O 
H 
<: 
N 

H 
D 

O 
H 

U 
2 
—i 

Q 

O u 
< 

1—4 

cd 

u 
•—I 

Qu 

ai 

O a, 
u 
o 
< 
oí u 
> 

^ >—* 
V 
u sO  -£>   ©   (M   00 in N N o ni 

IÍIN   if)   «  N *^    —   (s»    f    —* 
kl N  *   -<  O  ff1 ao ao r» r- f- 

o 
o 

a. 

00 

N  -"—•—•  O o o o o o 
O O  O* O  O* o o o o o 

00 1« 
kl ci V "* > 

G < 
a 

X¡ • 
«J 

h ^-^ 
a> 

Xi 
oe V 

u O  f  vO   (M   -i o oo o oo ^f 
X -< o m o (M s£   O  sC   PO   ~* 

kl x o r>- >o Uí f   f  PO  PO   PO 
i» 
oc a. —H     P-H      Q      O      Q o o o o o 

O  O   O   O   O o o o o o 
,îj 0« 
0 a 
> u 

4) 
> 
< 

u oc oc t» o o O   N  t-   PO   if> 
o 1* ir (\j — vO r- o f o^ \0 PO 
o CL m so Pò <-> o O   0s 00  X   00 
00 

ci 00 

<M  —   -«   —   — —i o o o o 

O  O   O   O   O o o o o o 

0 V 
*J > 
o < 
o 
PO 

«vi 

s C- 
0 v kl ro o o** o1* o** —If«   00    -* 

o o o f ir> ty^ (ó o^ uS PO 

oc 

•4-» 

u "• N x t- NO *  1(1   *   f   f 
a (\J ~   O  O  © o o o o o 

O O  O   O  O o o o o o 
oc 

0 PS 
> kl 

> 
< 

c 
0   k, 
•M   0 

il
i z

a 
F

ac
t £-   6-  fe-  ^  fe- 

O O  O  O  O 
# í£ # 6? S? o o o o o 

-i N ci f m -í N 00 o o 
w 

D 

•« 
« 

"0 
9 

—1 -o 
u « 
e T) 
"* 3 — •a u 

e 
0 
e • •4 

o 
•H • M 
*J 4) V 
M M M k 

% 
(9 PJ 
H H 

It —) 
V 

é0^¡ 

a ^, rj 
* 
0 

ü 
u • 
kl V 

î 0 
(A z 



I 
Ol 

Z 

tí 
J 
CQ 
< 

g 
H 
U 
<! 
h 

O 
en 
H 
< 

D 

O 
H 

Ü 
2 
••H 

Q 
Pi 
O u 
u 
< 
< 
s 
< 
CQ 

11 

w 
u 
I—I 
ai 
& 

oí 
U 
•s 

2 
z o 
c¿ 
O 
H 
U 

tu 
Q 
U 
X 

O 

Z 
O 

U 
CU 
u 
OU 
w 
os 

o 
o 

e 

Ol 

OD 

4) 
OC 
(0 <-> 
O 
> 

o 
o 
00 

fi 

O 
o 
m 

íM* 

a 
o 
u 

ti 
00 
fl) *» 

i—« 

O 
> 

4> 
U 

•M 

O. 
V 
M 

V 
> 
I« 

§ 

09 
3 

h £ 

4> U 
u ^ 
(4 ä 

> .2 

4) 
U 

• rl 
u 
cu 
41 
M 
It 
U 
4> 
> 
m 
a 
o 

« 

k 4* 
h 

4i n 
00 » 
(« << 

> .2 
<H   ta 

e 
.2 * 

• i-t     flJ 

aooot^vOvOkAifiiTiii*iir> 

— m r- «M M « 
-<  O  W O  N vu «*> o r* vo 

—ooooooooo 
o* o* o* o* o* o* o" o* o* o* 

iflN"",H-,Ot«iilOO ©o©m>oOiri<MO« 

-ooooooooo 
O* O* o* o" O O O* o* o* o" 

*P   ^   *P   *^   v^   >«P   r^   JS   KO   wO 

ooooooooo ~ 
«N^fiiìvOt-OC^ 

o 
o 

1 
1 
u 

i'9 
.2 3 

°s 
«i 
U    .. 
U    4) 

</î z 



12 

Ol 

2 

W 
J 
CQ 
< 
H 

2 
H 
< 
i—< 

H 

O 
H 

Ü 
2 
a 
«¡ 
O u 
u 
< 

(A 

W 

2 
u 
»-H 

H 
U 
w 
w 
UH 

o 

(A 
w 
Ü 
ce 
& 

i? 
w 
> 
< 

tí 
tí 
> o 
w 
% 
H 

¿ 
> 

w 

2 
Q 
U 
H 
U 

P¡¡ 
O 
H 
U 
« 
tí 

* 

o 
o 

c 

• 0-> t» if) <^ N « •" o o 

oooooooooo 
S 
U« 

oooooooooo 

O 
o 
in 
0 ** 
o 

C^ ^í? ^^ f** ^* ^^ O^ ^^ ^í* c^ 

oooooooooo 

1 
oooooooooo 

> 

o 
uri 
<M 

0 

vOt~r- -* ir oo »f> ^o ff* <*^ 

oooooooooo 
o oooooooooo 

F
ro

m
 

O 
OOOOOOOOOO 
OOOOOOOOOO 

0 

0 
u 
4 

u 
i« 

1 
ti 

D 

2 • 

2 -fl 

¿•3 

I 
U 
5 

! 

S 
H 

••Ss 
I58 

D 
S ° 



t f 

> • 





1.0 
22 

1.1 
120 

1.25 1-4    i 1.6 



13 

fi 
Ol 

Z 

w 

H 

IO 

CO 
W 
Ü 
oí 

w 

2 
u 
2 
H 
U 
W 
J 
u 

2 
2 
D 
Ü 

U 
(X 
W 
ai 

g 
H 
Ü 

2 
û 

8 

< 
H 
O 
H 

O 

2 
Q 
U 
H 
Ü 

¡s 

U 
Q 
Z 
< 

ai 
O 
H 
U 
< 

Z 
2 
H 
< 

H 
D 
O 
H 
0 

Ü 
< 

S •n 

S 

o 

g * 

(*4   »f> 

O 

i 

PU 
D 

V 

1 
U 
4 

1 
Ü 

*****      *•••• 

*•****••*• 

o" in «* « ci ra ri -? -** -H* 

u 

1 
D 

SggfS«gg« 

8 
* 

i. 



14 

! 

_ J 1 
Í H « 
H <fl 

Ol S 
2 Q 

Z 
W 
J S 
m 
< 

H 

3 
H < 

M 
H 
U 
9 
Q 
0 
« 

î, 

a. Q. a,   o, a,    a.    fc- ^    M   û, „ o « fc -'-*<<<„    u    u w u    u 
a. 0. 

2   22    g    2 s    *   2 * î: •* H "*ä £ *5    *   S8P   - 

II 
«    Ì 
!. 
» S 
• "5 •   u 'S ;|2 
33-3 
M  II    V 

g Eï 
i •3'» o  5  ti 

• 8.2 

2 

i 
b 

lî 
3 *• 
u S 
p - 

• s 

if i IÍ 1 
U 

? *î 

e 

s 
•v 

1 

* 
u 

1 
! 

5 
h 

s 

î& i 
S   II   *" 
" u « 
•o -o  c 

« S -g 

« 

I 
A 

* Í î I i 
1 

• 

u 
II 

! 

£    3 
a.     u 

*     1 i 
s-s 
•  Il 

M   • 

£ *  c 

3   £ c S" 

c    - - 
"Je 

Îf3 o 

< < 
g   I)   h   3 
s 1/5 • < 

II S» 
0  £    .      .     . 

Ì t.S 

— S " 
¡3 < u 

* 3 e - 
.2 " 

s. s J 
í «« 

S   Ê 

w w Z 

Jl -a 
5 S 

C ? 

.s 

il II 
• « 

•e 
.   B «  — 
8- 

h 
M 

•S» 
M   U 
h   • 

•0 

«uso 

S j» g 

" (Í 3   °   3 zz« 

coo^i/iocOccacO'^acr^^ 

S33S   SX    SIS   2 - 2 "> * " •* f- * ^° -    <*<    ••» * >* 2222   22    2    2    2    « ^ - n Z - - " Z Z 2 2    2    2 2 2 



15 

M 
J 

< 

î 

S 

I 

i 

H 
U 
D 
Q 
0 
« 
a. 

u 
1 
< 

>• 
X 
< 

I 
0 
Ü 

! 

e 
in 

«.¿44     H * 

SSïïSÊ   ai! 

I 
Í 
I 

1 

! 

1*J 

HÏ 

1 

ilk} il»! 
liUllüli 

3 

4 s   5 St 5 SÄ    X 

R S « 5 9 ? i 

- t,   0  C  0   0' 

S« 

i 



16 

I 

i 

W 
H 
U 
S 
Q 
O 
« 
II 

01 
Z 

u 
J 
a 
«¡ 
H 

> 

¡s 

a 
s 
3 
Q 

II 
iî 

u 
I 
< 
z 
•> 

< 
0. 
1 
0 
o 

1 

a, a, &    _ o. o.o> 0.0,0,    a, a. a. a, a a,    a, a, a. a, a. a, a. a a, a. a, 

S    S    **«    8SS2 M x  IS -  -"   — — —  •  *   ifl *   -• —  NN 

W 

i U 

i 
ti 
h 

U 

«    Ì 
o        'S 

î î 

S    I 
r. - 

M a' 

si 
• c 

a. 

si 
ss 
« a. 

oiZZiti« 

• • 9 » • 
S • 

s - s s 
S.o. 
1   M  t   t 
Si.   u   h   h 

3 " 2 B 

£ - g. « • 
u   Ck, u   j 

KS;SS 
6   «   S  «   « 

« 2 iJ s 

Si 
ss 
" JS 
?£ 
H.s 
« s 
.S 3 
S » 
oc Z 

• 

il 
e 6 
ji¿ 
S * 
í S 

- î 
•A "S 

II 

1 

il 
h 

- -s 
•  a 'S 

Si- ll! 
• * • 

Si 

n io 

3     -« 
ifi      ifi e      e 

Kl 
S S 8    äSeijlägSlSIE    :S 3 3 !S S !S 5    3 !S .'S 3 3 !8 3 3 !S S 

a 3a u 

4 
3 

41 
U 

î 

1 
I u 
* 
X 

* u 
8 

? 
i 

It 
ffl 
I« 

•0 

« •e k 

e 
E 

i « u 

A e 

»I 
«  1/5 

u 
•iï 

• »9   *• «S; 
H " 

PÉ 

S     t 

<    2. 3 

3¿ ï u 

»iï 

- u - u. «    .3 
u    .   u    . 
4 i s 
1 s § sii 

U U b. 

liai 

Ì 
o 
« 

o * £ 

••Si 
• 2 " 
2 ! * 
ail 
w « J 

.   . «I 
CE > CD 

u 
h 
«l   u 

Si 
« u 
«  v 

- .2 
S £ 
S « 
- e 

« 
o g 

li 
S < 

«o^ 2 
.w * 

« 3 o 
• s 5 
«   il    h 
u u. a. 

5 
j 

3 
5< . 

"SI 
S o J 
« S • 

lSi u JS o 
< < U 

I 
• Si t * u « S 

•° tí J ft* « ; J a, 
.2 I . , 
S JS S| t.     --5 

•••-•A; 
<* « • • 
S 8 .2 .3 
1    « £ h 

lì 
"    " _ _ u u, J3 £ 

S*SjS^SSi8B 8SS 
N N N 

«N«« >fì <£ h S ff* O 
— — --.-. IM 
N  IM N  N  IM  IM 

NNIMIMNIMIMNNM 
NNIMINNIMIMNNN 



17 

I 
1¡ 

w 
H 
u 
8 
Û 
O 

? I > 

u 

m H 

< 
X 

>> 
s 
< 
0. 
a 
o 
v 

i 

A. A.     A, h h«, A. A. A. A. A. A. A. A. A, A.     A.A. 

S   SR*1   2?s*ssa»s§=  * = 

\ 

1 

2 { 

!. 

Hi 
i ? 

liii|i:fl|l II 
333    333    1Î1S33Ï3133    3 3 

VS. 
* !s t 
- *.! "Jt 
t  " S 
4 « « 

—   N  1*1 
<»i m m 
IM  M  r<4 

#n fO en f*i 
«•  N  N (M 

li 

I V 

s « 
in 

: 

z 



18 

I 

2 ft 

w 
H 
ü 
P 
0 
0 
m 
o. 

•I 

M 
-1 
A 
< 
H 

Í5 

u 

< 
0. 
1 
O 
u 

b 

_,     _ _, o, o, a, û, û,     a, „     o,ao,o,o.o.OiO. 

l/i    ifl    h    CO man 
-<  «  - r-   r-   o* 

r»   _<   un 

Una 

3 

ÄÄ        *l   ft    Kl   *•)   r*)   fi   M fi   fi 

4   h   •    O 

<*l   fi   ei   m 

in     -. 

• 

z 



19 

Ol 

Z 

w 

< 

Oí 
< 

O 
> 

§ u u 
0¿ 

w 
Oí 
H w 
P 
Q 
2 

•s 

Oí 

S u 

V) 
H 
U 
P 
O 
O 

ft. 

S 
s 2 
o S- 

u 

z 

PU 

Ü 

PH CM P* 

lf> o 
o 

m Uî      —• 
N 

ï Ol 
Ü * 

1 

1 
i 

! 

•s • 
S 3 

• <i 

.s • 

ti   M 

M    OS 

« .s 
« 
0 
u 

5   .6 • «; o 
| 8 8 ß • 

'S - s * £ • • 
2 ?» I g g g g si 
I § 'S • § ì g 
J5 Ü   3 6M  U W W u 

« N        m 
S    5   S i  i lii   I 

SO 

l 

I 
Z 



20 

i < o. 0,0.0.0.0.   o. a. o. o. o. o. o.    o. o. a. o.    0.0.0.0.0.0.0.0.0.0.0.0.0.0.01 

SS 9* 
•» r- — •* N »r .rt oo oo iri tr iri O in » ss*-   ss 

M 
H 
U 
P 
Q 
O 
tt 
0. 

h] 

m 
< 

U. 
0 

H 
3 
S 
u 

9 

h 
0 

ft 
M 
D 

« S 
II 

u 
S 
4 
Z 

>< 
Z 
< 
0, 
S 
O 
o 

I 
u 

to 

ì 

i 
I ! 

i 

• 
s 

S 
S 
i  s 
i    c 

I i 11» s 
M .s 

: 
a 
1 

î ! 
E    « 

i 1 
t I 

« « 
ai & 

M J 

S iïlll 
4 
u » (A « M 

*  • • •   •        • 
5 * S S1.1 

g u u   o ^ u 
h « « •   v  * n 

• 
.S    s .s ? î & 
a    a ä s h c 

&    - 

¡Uli 

• 

£ «5 

11 
•  • « • 

ü 3 

m 
• y ¿s 
•• • -5 * « • 
« u > 

S • 
a. 

1 
5 
e 

•0 
e « 

8$ 

SU 
> H 

u   w 
3   9 

M 

H H « H 

O 1 
r. va 

S   s   = 

2' 
C 

to 

i 
ü 

J 
< 
H 
U 

T 
e 
h 
h • 
u. 

e 

1  : H 
\ 

« 8 
• - "• 
3<í 

5 " * z 
2 6 • S s 
S* 3 0» uïuua. 

to 
«t 
S 

• 
0 

i 

*i 
0. * 

•8.2 
e 5 

.    h 

<Ï.S «> 5 £ 
z < £ 

u. s 
.1 « 
4 X 
u u •3<fl 

sis 
í 3"8 S 
Q  u tu S 

3 .3 0 .2 .5 
j *• e h 

jl Eel .9 •* N < <• u to V C. h 
¡S *• J8        to 
5; » u • * O <n in M M 

z 
u 
Q 
1/1 

.0 

> 

â! 
4   ¡J 

u 8 
y a 
0. 5 

< a. 

eoe o Se o e     ---.---.-     -__,M 
»r>       .r>tri.rii/>.ri      ir» .r. xi *rt »fi irt .r»      .rt .ri .rt iri 

r*    r*4    t>*   r««   n»   *-^    i-^    *•»•    I-^    <->•    ryr   »-^ 



21 

TABLE   N° IB-6 

BAHIA.   SECTORIAL  DISTRIBUTION  OF  MANPOWER AMONG 

TRANSFORMING INDUSTRIES  (IN % OF   TOTAL) 

INDUSTRIES 

01. Non metallic  orci  and  - 
construction material» 

02. Metallurgical 
03. Mechanical 
04. Electrical  and  communica 

tions  material 
05. Transportation material 
06. Wood 
07. Furniture 
08. Paper and paperboard 
09. Rubber 
10. Leather,   skins  and  simi- 

lar 
11. Chemical 
12. Pharmaceutice  products 
13. Perfumes 
14. Plastics 
15. Textile 
16. Clothes  and footw«»* 
17. Food products 
18. Beverages 
19. Tobacco 
20. Printing 
21. Other 

Bahia 
1962 

Bahia 
1968 

7.6 
3.5 

0,5 
3.3 
2,0 
1,0 
0,4 

2,8 
13, 1 
0,2 
0.7 

17,9 
3,7 

20,3 
3,3 

14,9 
3,5 
1,3 

100. 0 

12,7 
5,3 
1. 1 

0,2 

2.1 
5,2 
2,7 
1.2 
1.2 

1.9 
14.7 
0,2 
1.0 
0.3 

14,8 
3,7 

11,9 
3,8 

11,3 
3,4 
1.3 

100,0 

Aratu Sep- 
tember  1970(1) 

13.7  (2) 
24, 3 

5.9 

4.7 
14. 1 
4.8 
0,9 

(3) 
0,5 

'  1,7 
19.3 
0.5 

1.4 
2,1 
0.9 
2,0 

3.2 

100,0 

- Source: Own elaboration 

(iMnauding both industries already in production or in erection and those 

that have  granted option letter. 

(2) Not including 2  industriel with manpower  figure unknown,   but repre- 
senting 7% of total investment in Aratu 

(3) Not including  1  industry with manpower figure unknown and  represen- 

ting 0, 1% of total investment in Aratu. 
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TAPtfP: P'l»-* 

INDUSTRIES 

SECTORS 
Projects 

under ela- 
boration 

Projects 
under ana- 
lysii 

Approved 
projects 

In 
erection 

In 
production Total 

01.   Non metallic orai and cons- 
truction matariala 6 - S 6 5 22 

02     Metallurgical 6 2 • 4 20 
03    Mechanical 2 - 2 4 - • 
04    Electrical and communications 

material - 1 2 4 
05    Transportation material 1 1 9 
06     Wood - - 2 4 
07.   Furniture 2 - 2 
OS    Paper and paperboard 1 - 1 
09    Rubber 1 - 2 
10    Leather,   akine and almilar 1 - 1 
11     Chemical 3 4 21 
12    Medicine and pharmacy product) - I 2 
14.   Plaatica - 1 2 
15    Testile - - 1 
16    Clothes,   footwear and fabrics - - I 
17    Food products } - 7 
20.   Publishing and printing - - 2 3 

Sub total Transforming Industries 26 10 1) 37 20 106 

03    Aviculture 1 - - - 2 

Subtotal agropecuarian 1 - - - 2 

TOTAL 27 10 13 3* 20 100 

•  Source:  Own elaboration based on ( MA.   booklet "Empreaai i"  • (Septemb or  1 970) 

•   Notes: 

The adopted classification is the same of C I A    publication,   "Empresas" (Swptember 1.970) 
In the tranaforming industries group none in the following lectora ars 
13. - Perfumes,   soaps and candles 
II. - Drinks 
19. - Tobacco 
In the agropecuarian industrioa none in the following eectors avo found: 
01. - Agriculture 
02. - Cattle 
04. - Apicultura 
05. • Sericulture 

-mm 
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TABLE   NO  11-1 

MAWP9WIR 

SECTORS 
Projects 

undar sis- 
boration 

Pro jacta 
under MM. 

lysis 

Approved 
prajacte 

In 
erect!** 

In 
production 

Total 

01.   Non metallic orea and cons- 
truction material* 221(1) - 332 516 1. 141 2.220 (1) 

02.   Metallurgical 790 220 • 1.549 1. 307 3.934 
03.   Mechanical 123 - 440 396 - 959 
04.   Electrical and communication! 

mata rial • 90 320 . 354 764 
05.   Transportation material 220 760 275 114 •02 2.299 
06.   Wood - - - 267 314 701 
07.   Furniture 144 - - - . 144 
08.   Paper and pa par board - (2) - - - - -   (2) 
09.   Rubbar 37 - • 41 - 78 
10.   Leather,   akin* and aimilar 210 - . . . 280 
11    Chemical 74« 665 61 1. 171 491 3. 143 
12.   Medicine and pharmacy product* - 31 - M - 85 
14.   Plastic* - 192 40 . . 232 
IS.   Textile - - - 342 . 342 
16.   Clothes,   footwear and fabrics - - - . 143 143 
17.   Food products »3 - - too 90 331 
20.   Publishing and printing - - 277 245 - 522 
Subtotal  Transforming industriss 2.616(1)» 1,974 1.752 4 925 5.010 16. 277(1)8 

0Î.   Aviculture 159 . . 124 283 

Subtotal  agropecuarian 159 - - 124 - 283 

TOTAL 2. 775(1)» 1. 974 1.752 5.049 5. 010 16. 560 

-  Source:   Own elaboration on corrected and extended data of CIA.   booklet  "Empresa*" (September  1.970) 
(1)  - In this sector and phaa* two companies are listed with investment* of   110.000 and 4.000 NCr  S (x  1000) 

whose manpower figuraa are unknown.   They repreeant the 95% of investment in this «actor and phase. 

(2)  - In this sector and phase one company is listed with an investment of  1  690 NCr f (x  1000) which manpower 
figure is unknown. 
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TABLE   N 9 F«-j_ 

YEARS 

Increment rate  on proceeding year    (%) 

Apparent  tteel  con- 
GIP sumption 

1. 950/49 6,48 17,93 
1. 951/50 5,92 19.87 
1.952/51 8,72 4,21 
1. 953/52 2,52 -4,92 
1. 954/53 10, 10 49,23 
1. 955/54 6,85 -17,45 
1. 956/55 3, 18 2,23 
1. 957/56 8,07 16,64 
1. 958/57 7,70 -2,73 
1.959/58 5,58 30,25 
1. 960/59 9,70 12,26 
1. 961/60 10,30 3,07 
1. 962/61 5,25 0,22 
1. 963/62 1,55 17,80 
1. 964/63 2,92 1,98 
1. 965/64 2,74 -13,95 
1.966/65 5,11 34,96 
1. 967/66 4,78 -3,65 
1. 968/67 8,39 11,68 

Source: Own elaboration. 
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TABLE   N9 Ft-6 

1 

YEARS 

Index     1. 949 Bas« )  =   100 

CIP. Apparent  steel  con- 
(1) sumption    (2) 

1. 949 100 100 
1. 950 106,5 117,9 
1.951 112,8 141,4 
1. 952 122,6 147,3 
1. 953 125,7 140, 1 
1. 954 138,4 209,- 
1. 955 147,9 172,6 
1. 956 152,6 176,4 
1.957 164,9 205,8 
1. 958 177,6 200, 1 
1.959 187, 5 260,7 
1.960 205,7 292,6 
1.961 226,9 301,6 
1.962 238,8 302,3 
1.963 242,5 356, 1 
1.964 249,6 363, 1 
1.965 256,4 312,5 
1.966 269,5 421,7 
1.967 282,4 406,3 
1.968 306, 1 453,8 

Sources: 

(1) Laboratorio de Estatfstica de Fundaçao IBGE 

(2) Own elaboration. 
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TAI LK N« rut 

PBOJECTION* OF STEEL INGOT! DOMESTIC DEMAND 

41 

YEAR A B 

1. 971 6.020 é. 920 

1.972 6. 5S0 6.670 

1.97J 7. ISO 7. 190 

1.974 7.760 t. 190 

1.97S • 410 9. MO 

1.976 9. 190 10. 070 

1.977 10. 010 11. 160 

1.971 10.190 12. 370 

1.979 11. ISO IS. 710 

1.980 11.900 15.200 

- Units: (x 1000) metric tont. 
- Source: Own elaboration 

Netos: 

.  Projection A 

Projection B 

Leg Y =  1,2121 leg x i 0,0763 (Equation oí   1.949/ 
1. 961 period) 

Y = Steel ingot consumption 
X = PIB in millions of NCr   $  of 1. 949 
¿X = 7% 

Y = 4,416 .    1, 1085 X * 1,96S 

Y = Steel ingot consumption 
X = Years 
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TAPiF  Ne F.-» 

REINFORCEMENT »ARS.   EX-FACTORY PRICES IN US 1/t 

BRAZIL SPAIN 

0 » Prie« $  mm. Prie« 

3/16 184 5,5-6 134 

1/4 176 6.6,5 131 

S/16 164 6,5-7 130 

3/i 160 7 - S 128 

1/2 154 • - 9 126 

5/8 14ê 9 - 10 124 

Í/4 144 10- 11 123 

Vi 140 12- 13 122 

1 140 13- lé 120 

16- 20 119 

20- 30 111 

• Saure«: Own elaboration 

(1) Prices in other countries: 

- France  120-124 

- Italy  108-127 

- W.   Germany.      128-134 

(2) International market FOB price*  101-102 



TABLE   N«   Ff.fS 

CORRUGATED BARS.   EX-FACTORY PRICE« IN US i/t 

55 

BRAZIL SPAIN 

ß " Prie« §* mm. Prie« 

1/4 149 é. - î 137 

3/16 137 7   -  • 134 

3/» ZU S  -10 131 

1/2 206 10  -12 lit 

»/• 194 12  -lî 126 

J/4 IM IS  -It 124 

T/t IM 2t  -30' 123 

1 184 

Source:  Own elaboration 

Not«:  International market FOB prices.-   100-103 
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REINFORCEMENT BARS CA-24.   RETAIL PRICE! IN NÇr È/i 

r BAHIA SAO 

A B C 
PAULO 

3/16 1.670-1.740 1.650-1.990 1.420 

1/4 - 1.600-1.670 1.550-1.880 1. 340 

5/16 - 1.460-1.520 1. 500-1.810 1.290 

3/1 1.330-1.440 1.260-1.320 1.480-1.780 1.270 

1/2 1. 300-1.400 1.250-1. 300 1.570-1.710 1.220 

*/• 1.250-1. 350 1.200-1.260 1.510-1.650 1. 160 

J/4 1.250-1.350 1. 170-1.220 1.450-1. 590 1. 120 

V« 1. 180-1.280 1. 170-1.220 1.430-1. 560 1.090 

1 1. 180-1.280 1. 170-1. 220 1.430-1. 560 1.020 

A. Ban from Santo Amaro mill (Bahía).   Freight:   15 NCr  $/t 

B. Ban ¿rom A cono r te mill (Recife).   Freight:  60 NCr $/t 

C. Bara from C.S.   Belgo-Mineira mill (Mina« Garaia).   Freight:   120 NCr $/t 

- Sourca:    Bahía price» obtained through inquiry among warehouaea 

Sao Paulo prices basée on "Maquinas It Metaia" data-January  1971 



TABLE   N8  F.-26 

CORRUOATEP BAR«  CA-50,   RETAIL PRICES IN NCr  j/f 

58 1 

i-H BAHIA SAO 
PAULO A B C 

1/4 - 2.020-2. 120 - 1.770 

5/16 - 1.940-2. 030 - 1.740 

3/8 1 620-1 690 1.730-1.810 1.850-1. 940 1.700 

1/2 1 560-1  630 1. 670-1.740 1. 800-1   880 1.650 

5/8 1.510-1. 580 1. 550- 1.630 1. 680-1. 7 50 1.530 

'   3/4 1.450-1. 520 1. 520- 1.580 1.640-1. 720 1.490 

7/8 1 430-1.490 1. 480- 1. 550 1.600-1. 680 1.450 

1 1 430-1  490 1.480-1.550 1. 600-1. 680 1.450 

A. Btr§ from Santo Amaro mill (Bahia).   Freight:   15 NCr $/t 

B. Bart from Aconor te  mill (Recift).   Freight:   60 NCr $/t 

C. Bars from CS.   Belgo-Minsira mill (Minaa Gérait).   Frsigth:   120 NCr $/ 
t. 

. Source:  Bahia priesa  obtained through inquiry among warehouses 
Sao Paulo prices basad on    Maquinas It  Metti a" data-January 

1.971 



59 1 

FLATS AND ANGLES.   RETAIL PRICES IN NCr   $A 

Flats 

BAHIA SAO    PAULO 

1/2" x  1/8" 2. 160-2.250 2. 110 

1   1/4-2" x 5/8" 1.800-1.860 1. 520 

2-3" x 5/8 1.800-1.860 1.200 

Angles 

5/8" x  1/8". 1.860-1.920 1.630 

2" x 3/16" 1.700-1.760 1. 550 

3" x 5/16" 1.700-1.760 1. 380 

-  Source:  Bahia priesa obtained through inquiry among warehouses 

Sao Paulo prices based on "Maquinas It Metaif" date-January 
1.971 
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HISTORICAL EVOLUTION OF PRIMARY ALUMINIUM PRODUCTION 

Y «ars 
Production lac ramant (perçant) 

on laat vaar Braail Bahia 

l.tW 15.749 471,37 

1.960 16. 573 45,23 

1.961 11. 461 411,42 

1.962 21.700 417,30 

1.963 22.000 41,31 

1.964 26. 500 420.45 

1.965 29. 450 411,13 

1.966 32. 967 411,94 

1.967 37.516 413,79 

1.96t 41.091 49,52 

1.969 42.445 43,21 

1.970 n. a. - 

Cummulativ« annual rat«:   1. 959/69 10,4% 

"         "      1.964/69 10,0% 

Unit«:   Metric tona. 

Saure«: Banco Nacional do Deaanvolvimanto Economico 
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