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POREWORD

The survey "Iron and Steel Industry of Developimg Countries"bas been preparsd by the Cent-
ral Research Imstitute of Information and Technical and Ecemomic Investigations of the Irom
and Steel Industry under the Ministry of the Iron amd Steel Industry of the USSR as per contract )
concluded with the Umited Nations Industrisl Develepment Organisatiom (UNIDO).

The survey characterises the dsvelopment of iron and steel industry in latin America, Asia
and Africa for the period of 1955 to 1967, and contains certain forecasts. for the neareat future.

The literary sourcss available in the U.8,S.R., materials of the UNO, the shorthand records
of reports made at the Second Symposium held in Moscow (September-October 1968), as well as se-
parate documents furnished by the UNIDO to the Institute were used when preparing the survey.

The survey is composed of the following partst

1. Jenersl characteristio of iron and steel industry of developing countries (Chapter 1);

2. Technical progress in iron and steel industry (Chapter II);

3. Iron and steel industry of separate countries according to continsnts and regions (Chap-

ters I1I-YI);

4. Foreign trede and consumption of ferrous metals in developing countrie: of Asia, Africa

and Latin America (Chapter YII); and

5. Conclusions.

The survey on the iron and s*eel industry of separate countries wes as a ruls carried out
according to the following pattern: raw materials, production of ferrous metals, iron and steel
works, consumption of ferrous metals, and foreign trade in ferrous metals.

The Institute was faced with certain difficulties arising froa the fact that a shortage of
sdequate materials on a number of questions, and some inconsistency of the available data occured
in the course of preparing the survey.

This especially pertains to tabular data as given in the present survey. This is why in
some cases aeparats columnes are not completely filled by the Institute.

This is also responsible for ths development of ferrous metallurgy in separate countries to
be described not sufficiently amply, and for the volume of the reported material to be not always
on & level with the importance of respective countries.
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CHAPTER 1

GENFRAL CHARACTERISTIC OF IRON AND STEEL INDUSTRY
OF DEVELOPTNG COUNTRIES

Many developing countries of Asls, Africs and Latin America started their industrialization
programme: in the period of 1955 to 1967.

The industrial outpul of the devsloping countrise increaeed by 75 %, including the output
of process industries by 67%,0ver 1958 to 1965, New branches of industry have been originated
in & number of countries. Some countries ere in the course of developing the domeetic production
of capital goods. The output of ferrous metals has substantially increesed. Large fully integ-
reted iron and eteel plants have been constructed in India (four plants), in the UAR (e plant
in Helwan), in Tunisin (a plant in Menzel-Bourguiba), in Brazil (two plants), in Venezuela (a
plant in Matanzes), in 4rgentina ¢a plant in San Nicolas), in Melayeia (s plant in Irai),etc.
Many small non-integrated steel Plaits have been slso constructed, The metellurgy of quality
steela te in the progress . In Tran the ¢onstruction of a first worke intended for the Produc-
%ion of large~diameter steel pipes hae besn ecompleted. The output of steel made in the develop-
ing countries increased from 5.1 m.tons to 18.7 m.tons (1), while their share in the world pro-
duction (excluding the USSR and other socislistic countries) increesed from 2.0 to 5.3%, accor-
dingly for the decade (1957 to 1967). The construction of the iron and steel worke is carried
out, and it has been announced sbout constructing another eerizs of plants in the developing
countries.

Some countries have expressed great intereat in the development of domestic iron and etesl
industry which is considered as a basis for t'e many-sided development of the nationel sconony
ee¢ a whole.,

A considerabls portion of capital spent on the construction of iron and steel plants was
obtained st the expense of foreign loans and credits in the developing countriee. These resour—
co8 were used for paying the preliminary operetions a. 1 services of foreign experte, for buying
machines and equipment, and for covering the expenses on training the technical persgonmel and
skilled lebour,

In many developing countries, i. Is tve atate which playa the principal role in cresting
the iron and stee) fncustry. The state tudaet carrles the main burden of expensee required
for constructing ~lants, b iying machines and equipment, whereas the firms participating in the
construction »parstirns, are givea various financial, tax, and transport exemptione and privi-
leges.,

The iron and ateel plants of e number * ths d-veloping countries are their stete property
completely or partially, beceuse private companies p. efer to invest their capitals into less ex-
pensive enterprises and in those branches of the industry, which sre likely to eneure o profit
within much shorter terma.

The significant difference in productiom levels per capita between developing and developed
countriea was not essentially reduced in apite of relatively high ratee of the industrisl pro-
duction growth in the developing countries for the lagt decader In this respect, the developing
countries lag behind the developed countries for the industry as e whole by more than 18 timee,
and for the process industry by more than 23 times (2). The apparent consumption of ferrous me-
tels per capite in the deve.oping countries ie lower than that in the advanced countries bty ae
much as 20 to 25 times (3), being even lower es to the coneumption of high-quelity metals,

The developing countries differ very much from each other ae to their population, area, and
level of economical development. There sre 112 countries classed by the UNO ae developing, The
population of the countries is spreaded ae follows: less than 15 m. persons live in eech of 91
countries and among them leea than 5 m. 1live in each of 65 countriee whereee the population of




India amounts to as high ae 511 m. pereons and that of Bragzil amounts toc 80 m. persons.

Bragil has the territory of 8.5 m. eq.km; India, 3.3 m, sq.km; Argentina, 2.8 m. aq.km;
whereas Rwanda has the territory of only 26,300 sq.km; Lebanon, 10,400 sq.km. Such a stats as
Western Samoa has the .territory of 2,800 3q.km, and Maldive Islands, evsn not more than 300 8q.km,

It 1s poasible to dietinguieh only a small group of countries having a relatively advanced
iron and steel industry, such as: Algeria, Argentina, Brazil, Venezuela, the UAR, India, Colum-
bia, Mexico, Peru, and Chile, which are possessed of rich natural resources and in most cases
an edvanced mining industry.

Argentins increased 1ts ocutput >f steel from 210,000 to 1,300,000 tons: Brazil, from
1,300,000 to 3,700,000 tons, Mexico, from 700,000 to 3,000,000 tons, Venezusla, from 20,000 to
700,000 tons, India, from 1,700,000 to 6,600,000 tons from this group of countries in the pe-
riod of 1957 to 1967. Only the afore-mentioned countries increassd their total output of stesl
by ee much as 11 m.tone of the total increase for all the developing countries which ig equal to
13,0 m.tone over the decade.

There are about 30 countriee posseeeing small seri-integrated and non-integrated steel
plents, such as Burma, Ethiopia, Chana, Guatemala, Mrrocco, Pakictan, Philippine, Thailand,
Urugcay, etc. in addition to this group of countries,

Three types of plants are characteristic of these countries, viz. non-integrated plants
with rolling shops processing imported blanks;eemi-intsgrated plants with electric ateel-making
shops (provided with rolling mille), processing ecrsp; and non-integrated plants for manufsc-
turing galvanized steel sheet of imported coils..

The plants processing imported blanks and the plants with electric steelmaking shops are
mainly engaged in manufacturing reinforced bars and wire rod, some of them are manufacturing
pipee.

The developing countries are faced with great difficulties in the way of their industri-
alization, set up by several causes, the most important of them being as follows: limited ca~-
pital (especially in foreign currency as required for buying equipuent, patents, and for en~-
gaging experts); limited possibilities for a proportional development of various branches of
the national economy, low rate of metel consumption, responsible for a largely incomplete uti-
ligation of the productive capacities of a gradually developing industry, shortage of sufficient
domes ic personnel, e.g., experts and high-ekilled labour, etc.

The amount of nationel income is 6o small that it proves to be insufficient evsn for the
conetruction of indispenasble small industrial snterprises ir a number of developing countries.
The yearly gross national product of elmost half of all the developing countries does not reach

1,000,000,000 in each according to the data of the UNO.Meanwhile,the construction of only one
modern fully integrated iron and eteel plant of annual capacity of 1 to 2 million tons of steel
requires capitel investmsnt not less than $ 300,000,000 to 600,000,000 (3),

According to the estimate of the UNO, the average national income per capita of the deve-
loping countries amounted only to $ 142 as compared with 1,700 in states with developed econe~
mics in 1965 (2).

The limited scope of the internal market and an insufficlent competitivenees of products of
theee enterprises on the internal market of the developing countries es compared with ths products
of tha advanced countries are conduced to a considerable decrease in the efficlency of large-size
and sexriee production even in more powerful dsveloping states that have already constructed rela-
tively large industrial enterprises. Kor instance, in India, according to data of the Central Sta-
tieticad Bureau of the country, the capacities of industrial enterprises are utilized to an extent
not more than 75%, and in some branches of the industry, to an extent of nol more than 35%.

The capacities of most metallurgical plants are utilized to an extent of 40 to 50 per cent
in the countries with a less advanced iron and steel industry. /1/ .

The economical cooperation betwsen the developing countries 1s one of the preconditions en=
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suring the efficient industrialization thereof. Being short of finances, technical experience

and high-skilled personnel, these countries are faced with difficulties in developing their na-
tional economy independently from each other, under conditions of competition with separate large,
indus.rialized states.

Henze, the tendency to integration is cauaed by a vital necassity of the daveloping countries.

The interstate industrial cooperation based on specialization and separation of labour
allows the production to be extended in already existing branches of industry and the utilization
of their productive capacities to be increased. This offers considerable scope for creating naw
branches, which would prove to he economically inefficient within the limits of a national market
under conditions of such a cooperation. Enlarging the scale of industrial production, as connected
with an expansion of the market,in turn contributes to a dacrease in costs and an increas: in pro-
fitableness.

There 13 a number of trade-and-economical groupings of the developing countries, which have
been already practically engaged in the problems of creating joint or "integrated™ branches of
industry. The necessary market is secured for tha products of euch branches either with the aid
of concluding long-term trada agresments or through creating "common markete" for some or other
goode, The "integratad™ branchas of this kind are being established within the scope of the com-
mon market of countries of Central America, latin-American Association of free trade, Eastern-
African common markat, Organization for regional cooperation of Turkey, Pakistan and Iran, and i
othar trade-and-economical groupings.

In 1955-1967, many industrially daveloped countries rendered assistanca to the developing
countries in constructing iron and steel plants,

The Socialist countries rendered technical assistance and are now continuing to render as-
sistance to the devsloping countries in mining mineral resources and in constructing a number of
iron and steel plants on the basis of intergovernment agreements and other documents. The orga-
nizations of the Soclalist countries therewith perform operations requiring especially high ex-
penditure of resources, vast experiencs and special technical skill. PFor example, they carry
out design services, delivery of squipment and materials, which the developing countries are nnt
possessed, technical supervision of machinery installation and commisioning of plants and units.
The plants and units of the i1on and steel induatry constructed with the ass)atance rendered by
the Socialist countries, remain in a full property of the developing countries,

The Soviet Union, starting from 1955, has been rendering technical aeaistance to the deve-
loping countries in designing an? constructing the plants and units of the iron and stevel in-
dustry, and at present has the appropriate agreements with eight developing countries, namely:
Algeria, Afghanistan, India, Iran, Iraq, the UAR, Turkey and Ceylon.

In these countries, there have been dasigned, constructed and are at the stage of conatruc-
tion 15 units of total annual capacity (in thousand tons) ore mining - 13,800; production of
sinter - 11,900; production of coke - 7,2003 making iron - 9,100; making steel - 9,500; and ma-
nufacturing commercial rolled products - 3,300 /4 /.

The credits granted by the Soviet Union to the developing countries for the progress of
iron and steel incuet-y, are long-term and of favourable character.

In India, the USSR has rendered sssistance in conrtructing Bhilai Integrated Iron and
Stesl Works with the annual capacity of 2.5 m.tons of stcal (after enlarging the works),

In the UﬁR, an iron and steel works is constructad at Helwan with tlLe assistance rendered
by the USSR,YGDR, Roumania and Czechoslovakia, tha first stage of the works was commissioned in
1958, The Helwan project comprises a number of large industrial snterprises, such as iron and
steel works and coke gven and by-product plant, a sintering plant, a forge works, and a plant for
manufacturing electrically weldad chains, After stepping up the annual capagity of the Helwan
works up to 1,500,000 tons of stael, the iron and steel industry base of the UAR will be defi-
nitely created 75/,
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In 1%5, at Agra (India, Uttar Pradeeh etate) there was commieeioned a wilre-rod mill, which
was constructed with the aeeietance of Poland under the contract with Prakash Enginsering Compa-
ny and Rolling Mills . /o/

In 1960, Pcland concluded a contract for building a ssmi-integrated works with eteelmaking
shops in Kham (Syria), the annual cspacity of which amounts to 75,000 tons of reinforcing bare
and caetings./?7/

In 1966, Czechoelovakia and Iran entered into an agreement on working the project out and
rendering technical assistance in conetructing a metallurgical and mschine-building combine in
Tebriz. Czecnoslovakia will furnieh the complete plants and equipment for this combine on the
baee of an economical cooperation agreement concluded with Iran earlier. /8/

Measures are planned ‘o be taken for a further expansion in cooperation between Yugoslavia
and (ran with a view of prospecting and exploiting oil fields, as well ae of developing mining
industry. /9/

The USA, the FRG, Great Britain, France and Japan also invast coneiderable capital in the
national economy of the developing countries.

The USA bava aleo exerted a great influsnce on the dsvelopment of the iron and stsel induste
ry in Latin American countriee. The Brazil largset iron and eteel works of the Cia Siderurgica
Nacional at Volta Redonda wae constructed with ths financisl and technical assistance of the
USA. Almoet all the large iron and etsel works in Latin American countries ware granted credits
for ths conetruction. Recently, the Export-Import Bank of the USA have approvad a loan to ths
Argentina company of SOMISA ($ 33,700,000) for enlarging the iron and steel workein San Nicolas;
a loan to the Brazilian company of Vale do Rio Doce ($ 17,700,000) for expanding the iron ore
mining capacities; a loan of § 36,000,000 for enlarging the iron and steel worke at Volta Redon-
da; a loan of § 50,000,000 for incrsaeing the ore mining capacity of the Orinoco Mining Company
in Venezuela, etc.

On the whole, the Export-Import Bank to date has aeeisted in financing loans for the iron
and eteel works in exceus of three billion dollars with direct capital loans, exporter credits,
and financial guarantees.

Recently, Japan has etarted to invest ite capital into the development of the iron and
steel industry of Latin American countries. The Japanese companiee hsve participated in the con-
struction of an iron and stsel worke of the Brazilian company USININAS in Ipatinga,40 ,er cent
of etocks thereof being owned by Japan. The Japaneee company Nippon Kokan has granted to the
USIMINAS 8 cradit of § 24,000,000 for the purpoee of expanding the annual capacity of this
works from 600,000 to 1,400,000 tons of etesl, which should be reached in 1972. Moreover, the
Japanese companiee participate in the development of the iron and eteel industry of Chile , and
Columbia and inatall rolling facilities in some countries of Centrsl America.

The Pederal Republic of Germany also invest capital in the iron and steel industry of the
dsveloping countriee, some of the FRG companies being co—ownare of the conetructed works, In
Columbia an iron and steel works will socn be commissioned, which ie being built with the fi-
nancial and technical asaslatance of the FRG. Up to 1970 the Demag furnish to the Mexican compa-
ny Altos Hornor equipment for constructing s blast furnace operating with high top pressure,
and the equipment for constructing the first in Mexico oxygen convertsr shop with the annual
capacity of 500,000 tons of steel., All the equipment will bs instslled at tha works in Monclo-~
va, Two banke of the FRG finance the eupply of the equipment,

The French Societe anonyme Fives-Lille~-Cail will furnish the equipmsnt for constructing
an oxygen converter shop for the Acero del Pacifico (Chile), which will be financed by the

danque de Paris et Pays-Bas .

The same situation exists with rendering assistance to the developing countriee of Afri-

ca and Aeia in constructing ircn and steel works.

The efforte being mads by the developing couuntries for incrcasing their output of ferroug




motals, as well as the assistance rendered to them by the induetrially developed countries, per-
nitted an assumption to be made to the effect that the growth of the metal production output 1in
the developing countriee in the next Yoars to come will continte to be well ahead of growth of
their metal demand as it teok place up te the present. 4s a result, the demand for ferrous me-
tals will largely be met by the home production of the developing countrise.,
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CHAPTER 1I
TECHNICAL PROGRESS IN THE IRON AND STEEL INDUSTRY

The technical progress in technology and machinery of the mining and metallurgical in-
dustries is realized with a heightened rate mainly at the enterpriees of high capacity.

At the same time amall iromn and steel works which as a rule are non-integrated ones (without
blast furnace plants) keep on operating in all developed contriee and soms measures of technical
progrees are also carried out in these works.

The undermentioned progressive eolution of technical problems in the large and small enter-
prises of different countries may be useful for the iron and steel industry of developing
countries in Asia, Africe and Latin America both having an iron a~.d steel industry or planning
ite creation.

Ferrous Metal Ore Mining

The wide introduction of open pit mining of ore deposits everywhere when geologicai condi-
tions are favourable is a principal trend in developing the mining industry on the way of tech-
nical progrees in the last two decades. This technique is more progressive than underground
mining since it allows high technical and economic indices of mining to be attained at the re-
latively smaller material and labour costs, the better labour conditione to be created and the
commodity production to be produced more rapidly.

The world practice shows that at the preeent level of engineering in open pit mining the
productivity of labour is by 2.5-3 times higher and cost of aining of one tonm of useful minerals
ie by 1.5-2 times lower than in underground mines.

A share of iron ore of open pit mining was increased during the last 15=-20 yeare in all
countries of the world and continues to rise.

The underground mining of ferrous metal ores is mainly used to work deep-lying natural ores.

A trend to build mining enterprises using a powerful and high productive technological equipe
ment has been kept up in open pit mining for a long time since the large ecale of production and
the high level of its aschanisation provide better resulte of the work to be achieved,

When mining the deposits of ferrowus metal ores and overlying burdea without blasting power—
ful diesel tractors, 200-400 HP, equipped with 2-3 rippers as well as self-propelled scrapers,
power shovels with 3-6 cu.m buckets, 35-60 t dump trucke are widely used.

The use of diesel equipmsnt in open pit mining especially at the time of open pit mine
construction and during initial years of their work is greatly effective when the extension and
the ruling grades of haulage roads aren’t yst large enmough.

Walking draglines with a range of buckst capacity up to 25 cu.m bhaving booms up to 100 m
long find use in stripping when burden of considerable thicknese is soft or insufficiently con-
eolidated.

Continuous etripping complexes (a bucket-wheel excavator, a conveyor system of a consider~
able length and a self-propelled stacker) are used to eine friasbls burdsn. Their output totals
from 1,000 to 11,000 tons perehour.

If the mining end hauling open pit equipment is electrified the working of rocky ores and
wastes is carried out emplying the cyclical or continuous-cyclical methods of drilling and
blasting.

Percussion drille with compressed air supplied by the portable diesel rotary vane com-
pressors are widely used in small open pit mines.

Self-propelled rotary rigs are employed to drill blastholee with a diameter up to 320 mm
and up to 35-40 m deep in rocky ores and burden. Self-propelled jet plercing drilles find use
for drilling ores and burden with high SiOz-contont. These drille permit chambers wp to 500-
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600 me in diameter to be produced in any pert of blastholss.

Self-propelled loading trucka are ueed to charge hHlsstholes with mixture of granular ammo-
nium nitrate-fuel oil or with water~-bsaring explosivea,

A highly progreasive technique of iron ore -breaking is used in the USSR. A delay-action
blasting of a great numbesr of chargeas is carried out simultaneously on the height of two or three
benches at squeezed space (when the fragmerted rock having been brrken by the prevailed blasting
ien’t hsuled yet). Up to 1.5-2 million cu.m of well fragmented rock may be broken by one blast.

At cyclical method of rocky ore and weate miniag a number of shovels with a range of 6 to
12 cu.m. bucket capacity 1s used as well as different haulage equipmant, viz. electric (d.c. or
8.c.) or diesel-electric locomotives with the weight up to 150 t and dur. cars having capacitiea
up to 100 t.(in the USSR dump cars with a capacity of up to 180 t were o cioped). There are also
100-120 t dump trucks (in the USA haulage trucks nf 200-t capacity are used).

Buploying the combined transportation is a charachteristic feature of the continuous-cycli-
cal method of surface mining. The moat economic kind of thie transportation widely used in de-
veloping countries ia a combined track-and-belt conveyor system. The continuous-cyclical techno-
logy is effectively used in iron ore open pil mines of Tndie, Liberia and Peru.

The technological schedule of these mines includes: blasted ore loading by shovels in hauling
truckas, ore hauling by trucks to » fixed screen installed at the charging ead »f bslt conveyor
system, ore hoisting from open pit mine and hauling it by belt conveyora to a concentrating
plant or to a storage (hopper) in a herbour or at & railway station.

The Barsua. Mine (India) having the annual output of 3 m. tons employe ore loading by 3 cu.m
shovels in 34-t,.dieael trucks, hauling it to the cherging hopper of a belt convsyor system
more than 2 km long. The output of thia syetem hauling the ore to the railway station is 6,500~
7,000 tons per day. The conveyor eystem having an inclins to the direction of tha railway station
operatee with electric power recuperation and returns back into distribution system up to GOOkWh
per day. /1/

The Nimba Mine (Liberia) with the annual production of 7 m. tons employs 3-5 cu.m shovels
and 38-t dump trucka. Ore hauling to the cruaher plant is carried out by trucks and from it to
the reilway station by mesns of a conveyor syatem more than 3 km. long. The average angle of
belt incline is 18° owing to the conveyor system recuperates up to 2000 kWh per day. /2/

The most powerful and high productive mining and handing equipment is used in the Marcona
Mine (Peru). Ths annual output of this mine excseds 7 m. tuns snd would reach 10 m. tons per
Year by 1970.

The continuous-cyclical method of mining is also used in thie mine. Broken ore is losded
at the faces nf this mine by 7.6 cu.m shovels into large trucks. The capacity of trucks amounts
to 100 tons. The conveyor system of a great length (about 14 Xm) 1sg employed there. Its output
totals 12 m. tone per year. A considerable part of this system is inclined and it also recupew
ratea energy when hauling the ore. /3-4/

Lately a version of the continuous-cyclical method with travelling screen and crusher (in
% number of cases crushers are self-propelled) ie employed in open pit mines in a number cf
countriea. This veraion permita the uae of trucks to be eliminated resulting in conaiderable
economic effedt.

When des gning the modern OFen pit minee a special consideration should be given to the
layout of ore atorages. It would provide ssparate stockpiling the different grades of oce and
shipping the mexchantable ore with average, minimum and maximum content of cotponents with the
help of simple and high productive means of mechanizetion.

The present ore storages ars of open type: 1) ground storages with the ore stockpiling by
the reversible belt conmol stackers snd the ore ehipping by bucket-wheel excavatora and 2) bin
etorages wiih tLe ore loading into bins and following stockpiling over them by reversible belt
eonaol atackere and the ore shipping by belt conveyors running under bins.
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Iron Ore Bepneficatioa

The technical progress in treating iron ore to produce a more desirable blast furnace feed
is characterized by continuous growth of merchaentable grade ores production and improving their
quality.

Low grade and hardly beneficated ores are involed ip treating to extend the raw material re-~
sources of the iron and steel industry. Por this purpose, benefication procesgses are developed
and improved for producing the high-grade concentrates containing over 65% Pe,

To increase the matallurrical value of iron ores high-grade ores are also beneficated now,
in some countries rich ores fines are pelletized. There are pelletizing plants producing pellets
of high-grade ores in operation in seversl countries, including Brfzil and Liberia. High-grade
ores such as magnetits, martite and hematite ores (those containing 50-55% iron) as well as si-
dsrite and limonite ores with up to 50% Ps are used in blast-furnace burdsn without treating.

To produce high-grade concentrates from low-grade orss, varioua high-afficisnt flowshests
have been dsveloped and ere in operation. The main raw materials for this purpose are magnetits
quartzites, beneficated through magnetic flowsheets which provide for 64-66% Pe concentratea,
The high-efficient magnetic MBM—4 and C3-209 sgparators have een designed in the USSRy they
allow to recover 97-98% megnetic mineral from ores.

Some multistage and combined benefication flowsheets developed in the USSR involving ore-
and ore pebble grinding which make it possible to produce 66-71% Pe concentrates from magnetite
quartzites. When using a floatation process, it is possibls to increase Pe-contents in the con-
centrates by 5-6%.

At the Erie Mining's complex (the USA) 0,1 mm vibrating slit scresns are utilized for gra-
vity concsntration, it provides silica contsnts decrease over than 2% (abs.). /5/

To bsneficate oxidized ferrous quartzites reduction-roastirw process followed by magnetic
separation could be successfully ussd. Such one is applisd at ine Krivoj Rog Central Mining and
Ore Concentration Complex, where they trsat oxidized fsrrous quartzites containing 32-34% iron
in kilns. The concsntrates containing 61.5-62% Pe are producsd by the flowsheet including three
stagss of roasted ore grinding and four stages of magnstic separation.

Coarsed disseminated hematite—quartzites are beneficatsd on spiral sgparators (Canada, the
USk).

Combined gravity-floatation and magnstic~gravity-floatation methods of bsnsfication of oxi-
dyzed ferriferrous quartzites have been developed in the recent years in the USSR. The first
method is carried out on spiral separators, the second one - on polygradient separators with
high-intensive magnetic field. The both methods allow to obtain 63% We concentrates at iron re-
covering over than 83%,

Mixed hematite-magnetits quartzitse ars successfully beneficated at the Liberia’s Bong-Range
Mining works. The flowéheet includes autogenous ore grinding, spiral screen separating and spiral
scresn tails benefication in psrmanent magnet separators. The process results in recovering the
ore with 38% Pe and 40% 510, contents to the concsntrate containing 65.5% Fe and 6-7% 8i0,. /&/

Low grads magnstite iron ores, containing basic rocks are treated according to simple mag-
netic flowshsets at grinding coarseness up to 90% passing -0.074 mm,

If any associated valuable contents or detrimental impurities in these ores optimal bene-
fication should provide for recovering those elements and securing natural basicity.

The tschnology dsveloped in the USSR allows to Separate hematite-martits ores, containing
45-57% Pe by polygradient separators with high-intensive magnetic field. Other typss of the
same separator are designed in the USA and an Australia.

High-grade hematite ores are procsssed according to gravity flowsheets, including gravity
suspension-, spiral screen- and jigger separating. Thus, at the Marcona Mining's bsnefication
plant in Peru, which processes high-grade and impoverishsd hsmatite and pyritiferrous ores, a
widsn flowsheet 1s utilized with magnetic separatore, spiral screens, Jigeging machines and gra-

13




vity suspension separsting. The flowsheet allows to heneficate ore ~f all gredes and to gain
concentratés with 60-6°% and 66-67% Fe contsnts. '

Now efficient flowsheets have bean developed for treating the wout grades of the iron ores
available in the developing countries.

Coke Production

The technical progress in the coke and by-product production is characterized by the exten-~

sive constmetion of coke-oven batteries with coke ‘vens nf g hign capacity (volume of 30 cu. m
and more),

The under jet-fired,side~fired and combine~fired (both rich and poor gas)coke ovens of high
capacity are developed, cons’twcted ani operated in the USSR,

The Soviet coke-oven batteries are characterizad by nigh level of the mechanizat!on and
automation of the coke oven operation (charging, handling of doors, as well as of vertical
channsls and gas collectors, discharging and quenching coke and sc on), by the availability of
the system for a smokeless charging o cca) into the ovens and by the use of the hydraulic ope-
rating conditions, which makas 1t posrible to increase the oven 1life. The output of one coke
oven battery -mounts to 830,000 ton per year. /2/

Two coke oven batteries with the world greatest coke ovens (volume of camera is 29.6 cu.m)
are constructed in the last few years at the works Midzushima of the Kawasaki iron and steel
in Japan according to the project of the Ksrl Sti1ll Co,{the FRG), however the output of the ba-~
tteries, the level of their mechanization and automation are lower than that in the USSR and
the smoksless charging of coal into uvens is not used there. /)/ At the availability ir the
developing ccuntries of sufficient reserves of coking coals and at the regional cooperation -
even on the basis of imported coals it seems expadient to construct there modern coke oven
batteries of high productivity with the ovens of high capacity. It is possible to construct
battsries with coke ovens of medium capacity too and with the full cycle of chemical by-products
collecting and treating. These coke and by-product plants have been ccnstructed or are cons
structed with tha technical assistance of the USSR, for example fn Tndia (works in Bhilai and
in Bocaro), in Iran (works in Tsfahan) and in other countries. The coke oven batteries con-
sisting of 61-6% ovens of the system 1BP-55 dagqigned by the Institute "Giprok: ks are up to
500,000 ton per year rapacity.

The availability of the cycle of “he chem!ral by-preduct collecting and treating in the
coke and by-products production plants makes it possible to produce fertilizers (ammor um sul-
fete, diammonium phosphate, ammoniac water), raw matsrials for the development of the cwn che-~
mics' industry (benzol, naphtalene, phenol and others) and gas for industry and utilities.

The effactive methods of the coal benefication in heavy media and the methods of the ~e-
lactive grinding, drying and preheating of coals are developad and used for the enlargement of
the reserves of the raw materials for coking. This allows the local poor-caking and non-caking
coals in the coking chsrge to be introduced and thus the import of the coking coals to be de-
cressed.

The method of selective grinding of coals dapending on their vetrographic analysis is
used successfully in industry not only in the developed but in the daveloping countries too
(India, Algeria). /10,11/

The drying and preheating of coals are usad on industrial scale at some plents, /12-14/
Putting into practice new methods of coal preparation for coking permits coke oven productivi-
ty to be increased too and sometimas the coke quality to be improved.

The process of the continuous preduction of roke from poor~caking coals with getting of
formed or briquetted coke have been developed in some countries. The choice of the production
method depends upon the quality of the available coals and upon the raquirements of coke users.

Two methods for the production of blast furnace coke are preferable: the Soviet method of
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fhe production of formed coke, consisting in rapid beating of ccal to the temperature of the
plasticity, in forming it and in the following ecaking of the coal formings,and the American m«-
thod, including the preheating of the coal, semicoking it in the fluidized bed, briquetting of
the semicoke with a binder and coking of the sexicoke~briquetts.

The experimental melting of iron in the blast turnace with the coke, produced by there me-
thoda, was successfui. rhe Soviet method of the production nf formed coke is teated successfulls
in Indis on the local coala.

The method of the coai coking on the trasvelling grates 1s used ir the world practice for tin
production of coke, used as reducer for the smelting of ferroallnys, phosphor, and carbides., The
output of ths travelling grstss varies from 220 to 290 kg/eq.m .h depending on charge quality.

The pioduction of the formed coke good for uaing as a 71ixture with usual coel coke in 1luw
shaft blest furnaces 1s put into practice in the Gsrman Democretic Reput:lic with the use of the
brown coal. The cutput of the plant, calculated for the coal charge, {s D2, n:il, tons per year,
The process consists of briquetting the brown coal and the follrwing drying sna coking the uri-
qustts in tbe retort-furnsces,

The process of the production of the foundry formed coke from the energetic conls is deve-
loped and widely ueed on industry scale in Poland. The formed coke not to be used for the blas!
furnacs opsretion is produced from the enthracite with the addition of 10% of coking ccal in
Cansda, the Fedsral Republic of Gsrmany, Morocco, Peru, Venszuela.

Thus, the modern technology of the coal preparstion and coking 1akes it possible as a matter
of fsct, any types of cosls to be used in tbe iron and steel industry if their production ia pr--
fitable,

Ironmakipe

Blast furpace jrpommaking In the whols wo 1d tlhe blast furnsce process is characterized by
the continuous increass of tbe blsst furnace voiume both in the cese of their new erection snd
rsconstruction,by the improvement of ore prsparstion for blast furnace feed, the introduction »¢
various effective measurss directed to the increase of the blast furnscs output and the reduc-
tion of coks consumption, mschanization of lsbourous operation and automatic control of the
blast furnace cperation.

In the recent years lsrge blast furnaces were built in the developing countries as well as
in the developsd ones. Accordingly, blast furnscss with the hearth diemeter of 8,5-9,7 m were
built in some Latin American countries, Purkey and India. The largest furnaces with useful vo.
lume of 1719 cu.m were built in India. /15/

The modsrn blaet furneces are operated on a wsll prepared burden which includes the high-
strength fluxsd sinter, pellsts and cruehed snd scresned lump ore. Por the bomogeneous chemica
analysis of the ore burden its components are subjected to careful blending., Blending stockyeras
equipped with high~efficient stackers and reclaimers bave been built at the iron and steel
works and et the mining enterprisss.

High cepacity eintsring mechines with the sintsring area up to 312 sq.m are operated in
the developed countries (tbs USSR). In the dsveloping countriss large sintering macbines have
not got wide use. The sintering machines with effective ares more tban 100 sq.m opsrste only in
Indis and Mexico.

In many countries of the world (the USSR, the USA,Canada,Sweden,Peru,Liberia and Japan)there
are iron ore pelletizing plants.

Conveyor type roasting machinss are widely used for the pellets hardening, and such machines
with useful arsa up to 350-400 sq.m are put in operstion at new enterprises (Liberia, tiie Nether-
lands, Australia), /16-17/

The pelletizing plants with anpual capacity of 2 m. tons of naturelly rich ore pellets
equipped witb modern facilities are operated in Libsris and Brazil, The convsyor type muchines
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with the floor area 354 and 2783 8q.m respectively are used for the pellct roisting.

In Liberia the slurries from the washing plant come to the pelletizing plant and in case of
more laan ore being used the slurries are floatated. /18/ Other types ~f roasting machines, e.g.,
the combination of the grate and kiln and circular machines have found use as well.

The methods of non-roasting pellets hardening are in the stage of developmert and implanta-
tion. In Sweden a pelletizing plant with annual cavacity of 1.6 m. tons pellets hardened without
roasting 1s being erected. A fine grinding cement clinker will be used as a hardening additive.
A pelletizing method with ths use of carbonate bond and low temperature treatment is under deve-
lopment in the USA. /20/

The work on decreasing the coke rate is being carried with differant success in all countries.
Por this purpose the additional fuel injection (particularly the natural gas and oil) into the
furnace hearth is widely used, and with gsome furnaces injected fuel includes coal Aust, coal-fuel
oil suspension or coke gas,

For the more efficient utilization of ths additional fuel at the number of iron and steel
works the blast is being enriched with oxygen. The additional fuel injection is most widely
used in the USSR, Japan and the USA and the combination of this kind of injaction with oxygsn~—
snriched blast 1s used in the USSR,

Low=shaft blast furnaces have found use in some countries of tne world. Their main advan-
tage 1s tha possibility to utilize the low-strenth coke in the burden, as well as iow=tempera-
ture coke, lignite, and other "ypes of non-deficient fuel. ‘rhe low--shatt furnaces are usea for
the production of tsrroalloys (ferromanganase, ferrochrome and ferrosilicochrome) as well as of
iron.

For intensifying the procass the blast could be erriched with oxygen in the same way as in
the case with the common blast furnace.

Electric furnaces for lron smelting operate in a number of rountries where the electric
power is of low cost. /21/ Thase A0,000 kva furnaces are usac for the productic., of 1iron with
a higher or lower content of silicon, manganese and phosphorous as well as the common oven~hearth
iron and cast iron. Low-shaft furnaces nf Tysland-Hole type are most often usei as they permit
to utilize as a reducing agent coke and less deficient types of fuel (coke breecze, gas coke, an-
thracite, brown coal and lignite). The consumption of reducing agent devends on the type of mo.-
ten iron produced and the quality of the ore being used and it ranges from 300 to 800 kg per
ton of iron. The power consumption flurtuates from 73500 to 3,000 kWh per ton of iron. /20/

Non-coke metallurgy Along with the develcpment of the blast furnace process, the conti-
nuous effort is baing made in the production of iron from ores by-passing the blast furnace, Un-
fortunately the most part of the available methods of the direct reduction of iron are still in
the laboratory stage. '

In a number of countries there are commercial units for the production of partly reduced
iron ore materials with a different dagree of metallization. For instance, the commercial units
at Hojalata y Lanina's works in Mexico are used for the production nf sponge iron from rich
iron ore. Convertad natural gas is being used as a reducing agent. The sponge iron 1s used for
the arc furnace steel production. The charge includes 57% of sponge iron and 43% of scrap./?3/

Metallized materials are used in the electric pig iron and electric arc furnaces for iron-
making and in open-hsarth- and electric arc furnaces for tha steelmaking, In case of the utili-
zation of partly raduced and preheated materials in the electric blast furnaces and arc furnaces,
the furnace output increases by almost 1.5-2 times, and the power consumption is reduced from
2,500-3,000 to 1,000-1,800 kWh per ton with corresponding decrease in electrode consumption,

Prereduced charge is used in electric furnaces for smelting iron in Venezuela and Portugal.

Method D~IM for the production of hot metal is developed in the T'SA, This method permits
pellets to be producad from ore 8lzed to less than 0,83 om,limestone and coal in a disk pelle=

¥izer with further hardening and partial reduction in conveyor type michine. Such pellets with
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tha basicity of 0.8-1.2 have Fe~content of 13.8-26.9%, S-content of 0.05-0. 3% and non~vslatils
carbon content of 7.9-11,04,

The hot pellets are loeded into arc furnaces,

By ths end of 1968 McWene Cast Iron and Pipe Company planned to put in operetion a plant in
Mobile, the USA, with the iron production by the D-IM process. /24/

In Canada the Steel Company of Canada has constructed & plant for metallizetion of pellets
by SL~RN method. Pellets metallized by this method im a rotary kilm were ueed im experimental
heats run in blast furnaces. The experiments showed that the output of the furnace was increaeed by
21.7% and coke rate (im the operation without injecting fuel additives) was decreased by 20.8%,
the burdsn containing 30% of pellets at 90.6% degree of metallization.

Metellized pellets were used in the charge of 45 t electric arc furnace, 95 t oxygen conver-
ter and 360 t open-hearth furnace at the worke of this corpany.

Experimental heets with the use of metallized pellets were algo carried out in other
countries. /23/

Selecting the ironmaking procsss is determined by available resources of matallurgical raw
materials, fuel and electric powsr which are advigeble in one or smotier country.

The conetruction of blast furnaces is available when iron ores and coking coal are available,
and in a number of occasions it is expedient even when coking coal 1s imported.

At the availability of iron ores and coale unsuiteble for coking purposes or other kinds of
non—gcarce fuel low-shaft blast furnacee could be comstricted. If inexpengive electric power is
available electric pig irom smelting may be developed.

One or another of numeroue direct-reduction process may be used in many developing countries.

te 1.

The world’s steelmaking is in the progress towards the more and more wide uee of oxygen-~
converter steelmaking. The world's output of oxygen-converter plants exceeded 180 m.tons of gteel
per year. /25/

Oxygen-converter process is used both im the devsloped countries and in the developing ones,
viz. Brazil, India, Peru, Tunigia, and other countries.

BExisting oxygen converters have different capacities up to 300 tons that permite appropriete
units for any required output to be eelected.

PFor instance, there ure oxygen converters of 12-100 t capacity operating in India, 13.5 t -
in Malaysie, 27 t - in Peru, from 22 to 100 t in Spain, 13 ¢t in Tunieia, The share of steel made
in open-hearth furnaces is decreased. This is due to the fact that the capital investmente for
conatructing oxygen-converter shops are iess by 30-40%, than those for the open-hearth shops of
equal capacity. The cost price of oxygen-converter steel is somewhat lower tham that of the
opeu-hearth steel owing to significantly reduced (by 4-6 doll/tons) production coste. /26/ Ths
steels of practically the whole open-hearth range, viz. low-carbon (rimmed, semi-killed, killed),
medium—carbon and high—-carbon, low=slloy, alloy stsels including ball-bearing, elasctrical, stain-
less and other steels are made in oxygen converters,

The oxygen-converter procese makes it possible to produce quality steel through the treet-
ment of low-phosphorus, high=phosphorus, low-nanganeee and naturally~alloyed iron.

In majority of converter shops the irom with low (0.1-0, 3%) phosphorus content is treated
and steel scrap {20-30% of the total metallic charge) 18 used as a cooler. The oxygen of 99,%%
purity is blown through multi-jet lances. Deoxidising the blown metal ig mostly dome in ladlss.

In the countriee of West Europe high~phosphorus iron conversion is carrisd out by in-
Jecting oxygen with powdered lime into the bath (LD-AC and OLP processes). As this takes place,
the early formation of slag and the quick transition of phosphorus into the gslag occur, As a
result, the high-quality low=phosphorus steel and phosphate slag are produced. The phosphate
Blag is a valuable fertiliser for the agriculture. /27/




Of particular interest for the developing countries is ths operation of oxygen converters
at the works having no hot metal. To do this, hot-blast cupolas are used in which synthetic irom
from scrap and coke is produced, The cupolas are of high output reaching 50 t/h and can meet the
requirements of converters for molten iron. /28/

In the last few years, studies on creation the system of automatic control of converter
process are widely carried out.

The etatic system of converter heat control were developed and found use in a number of
countries, However, the systems are insufficiently reliable and the dynamic systems of the pro-
cess control using the data of current conditions of a heat are now being developed. /29,30/

In the last few years, oxygen—converter process was started to bs used together with con-
tinuous casting of steel. In “he Soviet Union the converter shop of high-output im which all
molten ~teel is cast on continuous casting plants is operating at Novolipetsk Iron and Stsel
Works. /11/

Two small double-strand steel continuous casting plants are in operation at the works in
Manzel-Burgiba (Tunisia). Steel for those plants is producsd in 12 t oxygen converters with the
annual capacity of 77,000 tonms per year.

When resourcss of electric power are available in the dsveloping countries the production
of steel by scrap melting in electric arc furnaces is successfully used. Electric furnace steel-
making is characterized by rather low capitali.investments and high quality of steel.

20 t electric arc furnace with the annual capaoity of 36,000 tons of steel is in operation
at the works of Machindra Company in India,

The electric arc furmaces of 312 t capacity are in operation at the works of Siderurgica
Riograndeass in Brazil. /33/ Two 10 t electric arc furnaces are in operation in Ghana. Their
total capacity amounts to about 60,000 tons of steel per year. /34/ Two 25 t electric-arc
furnaces are in operation at the works in Karakas (Venezuela). Electric arc furnaces are also
in operation at the works in Chimbota (Peru). /35/

In a number of the developing countries the open-hearth steelmaking process is used,Small
furnaces of 15-50 t charge are usually in operation, but larger furnaces work at some works con-
structed with rendering the assistance by the industrially developed countries. Thus, five 250t
and five 500t open-hsarth furnaces of the total annual capacity of 2.5 m.tons of steel constructed
with the assistance of tho Soviet Union are in operation at the Indian works in Bhilat. /3%6/

The efficiency of the open-hearth steelmaking can be increased by the use of basic refrac-
tory materials for iining the roofs and regenerative checkerworks, by conversion the furnaces
to firing with high calorific value fuel (natural gas, fuel oil), by the use of oxygen for the
enrichment of air blast and for blowing the bath.

Continuous casting of steel is finding increasing favour in many countries of the world.

In 1968, the world total capacity of the steel continuous casting plants amounted to 27 m.tonms
per year. /37/

In the last few years three types of plants gained the most epread, vis, vertical, vertical
with bending the casting into horisontal position and bow-type plants. Thore are continuous
casting plants in which it is possible to cast over 1 m.toas of steel per year, depending to the
casting cross sections and number of strands and also continuous casting plants of only 20,000-
50,000 tons annual output.

The vertical continuous casting plants are the most universal. The technology of casting
practically all steels from low~carbon rimmed to high-alloy steels for producing blooms of any
cross—section from 50 to 2100 mm is carried out at the vertical plants developed and perfected
in the USSR.

The continuous casting plants with bending the casting after withdrawal rolls is generally
used for producing billets of saall cross-sections. The total height of the plants is 56 m less
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as compared to the vertical ones. Such continuous casting plants are in opcration in Peru (four-
strand plants for procucing blooms of BO-150 mm,sq.from & ladle of 25-28 t capacity),in 1lndie
(one-strand plant for blooms of 90 mm sg.from 7 t ladle),in Mefico and other conntriecs.

In the last few years, the bow-type continuous casting plants became widely spread. The
plants of this type are characterized by small height. Such continuous casting jlants were con-
structed in India, Tunisia, Argentina, Australia, Brazil, Turksy anc¢ other countries.

The use of continuous steel casting makes it possible to increase yield by B-10% and to con-
struct iron and steel works withoutcogging mills.

A new process of combining continuous casting of steel with rolling holds greatest promises
especially for developing countries. In so doing, the inner structure and surface quality 1is
improved, yleld is increaosd, reheating billets for rolling is eliminated. /38/

Rolling

In the recent years the distinguishing features of the progress in rolling are continuous
operation and high speed of metal working, mechanizatiou and automation of operations, widening
the range of rolled products and improving their quslity.

In the last few years the share of sheets and plates in the total output of rolled products
was rather high in the developed countries.

In the last few years continuous wide-strip hot mills characterized by high speed of rolling
and large rolls body length are installed in a number of countries. In new rolling mills the sys-
tems of automatic control of technological procescs (from slab charging into the furnace to ocoils
removal) are widely used, thickness and width of strip, its temperature, rolling schedule are come-
trolled. Recording the operational conditions of the mill is carried out.

Cold-rolling mills are installed to meet the demand in cold-rolled sheets are strips as well
as black plates. Colls of up to 40 tons are produced in the new continuous cold-rolling mills
and the rolling speed reaches 30 m per sec. Many mills are equipped with automatic facilities
for the control of strip thickness. 1420 mm continuous five-stand cold-rolling mill is im ope-
ration at the works of Hindustan Iron and Steel Company in Rurkela (India). The diameter of work
rolls is 585 mm, the diameter of back rolls is 1420 mm. The maximum speed of rolling is 30.5 m
per sec. The mill is equipped with automatic gsuge of strip thickness. The power of the main
electric motors amounts to about 21,000 kW. /39/

The British company Davy and United Engineering manufactures 2200 ma five-stand four-high
cold-strip mill and 2200 mm ome-stand four-high temper mill for the Netherlunds.It is planned to
roll band of 0.01-3.1? mm thick and 580-10%0 mm wide in coils weighting up to 45 t, the five-
stand mill speed will be up to 25.3 m per soc. Entry bridles providing for minimum idle times
in feeding the coils will be used in the mill. The temper mill is designed for rolling the
coilp of the same weight with the speed of up to 28.3 m per sec.

1170 mm combination blooming-slabbing two-high mill, plate four-high mill, 1670 mm Steckel
reversing hot-strip mill, 1670 mm continuous four—stand cold-strip mill, 1670 mm temper mill
were installed in the rolling shops of the works of the Erdemir Company in Eregly-Karadenis
(Turkey). The annual output of the works amounts te 110,000 tons of blooms and slabs, 55,000 tons
of plates, 50,000 tons of strips, 4€,000 tons of hot rolled flats and 77,000 tons of cold rolled
sheets, 50,000 tons of tin plate. /40/

Multiroll mills are installed for cold rolling of stainless and electricel steels.

Different section and wire rolling mills are installed in a number of countries.Mills of
low output depending om the production scala and the range of rolled products are among them,

A light-section mill designed for the annual production of 65,000 tons of angles, s‘rips
and other 1ight shapes from billets of ©0x60 and 80x80 mm cross-sections was recently put into
operation at the works of the Iranian Rolling Mills in Ahvas (Iran). This first Iranian rolling
mill consists of two three-high roughing stands and six finishing stands. It is planned to bring
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the annusl output of the mill up to 150,000 tons after commissioning its second stage. /41/

800 mm reversing primary duo mill for rolling billets from 1.8 t ingots, 450 mm Belgian-type
medium section mill having changlable vertical-roll etand for rolling wide flange beam,a wire-rod
mill are installed at the rolling mill of the iron and steel works in Seixal (Portugal). /42/

A universal combination mill of the annual output of about 180,000ttons is in operation for
rolling beams and strips at the works of Norrbottens Jrnverk in Lulea (Swaden).

The mill can roll stripe 150-1000 mm wids and 7-60 mm thick or heams including H-bsams up to
400 mm heigh. The mill deeign makes it poeeible to carry out quickly resetting which is eesentisl
for it. The combination mill necsssiating only one half capital inveetmeats as againet two eingle
specialised rolling mills is practicable for a wedium capacity works,The surface finieh and tole=
rances of the rolled products made in this mill are not woree than those of the rolled products
made in special mille. An installation for welding H-beams up to 1000 mm heigh ca&n be added to
the mill. The costs on the installatiun ars repaid when the volume of orders attains 3,000-5,000
tons per month. /43/

The rolling mill shop of the new iron and steel works of the Agos Anhanguera S.A. in Mogy
das Kruses (Brazil) compriees 865 mm blooming mill, a four-stand mediur section mill ag well as
heat-treating a&nd finiehing lines. Apart from carbon and alloy structu-al stesls, ball-bearing
steel is produced at the works., /u44/

1150 am blooming mill, a continuous billst mill, a rail-and-structural mill, 350 mm medium
section mill and 250 mm wire mill are imstalled at the rolling mill ehop of Bhilai Iron and Steel
®orks (India).

Pipe and Tube Production

A major portion of pipes is manufactured as weldsd ones in developed countries, The method
of producing welded pipes of up to 1220 mm diameter for gas pipelinee from two semi-cylinders
was developed and put into operation in the USSR, /45/

A unit for manufacturing electric-welded etraight seam pipee of 406-1066 mm diameter and
12 = lomg from strips 6-16 mm tbick ie in operation in the Great Britain. The sheet after
treating its eide edges is fed into & 3,500 t prees and then is traneferred to a 16,000 t prees.
Welding ie performed under flux layer first on the ineide wall and thenm on the outside. After
welding the pipe im subjected to hydraulic expanding (the pipe dismeter is increased by 1.3%).411
the pipes are ultra-sonic and X-ray flow detected. /46/ In that country there is a shop
for producing helical weld pipou from hot-rolled etrips 1525 mm wide. The ehop is designed for
producing oil and gas pipee of 406-1066 mm diameter, 7.92-16.15 m long, and with wall thickness of
12,7 mm. The annual capacity of the ehop is 30,000 tone, /47/

The worke with pipe mills in Hansur (Indie) has ennual capacity of 120,000 tons of eteel
galvanised and non-galvanized pipes of 12-150 mm diameter.At the works two resistance-weld pipe
mille and facilities for galvanizing and finiehing pipes are installed.Pipes of 32«150 mm dia-
meter are welded with speed of 70 m per min.in one mill and pipes of 12-25 mm with speed up to
50 m per min #n the other mill,/483/

In a number of countries different pipe mills as well ae pipe presses are used for ceamless
pipe production.

Many developing countries have roliing mills including hot section and plate mills, cold
sheet mills. There are also lines Pfor producing tin plates and galvanised sheet. There are pipe
mills in a number of countries.

The technical level of rolling in some developing countries increaeed in the last few years.
As regarde to the technical level of the rolling mills, such enterprises as Bhilai works (India)
equale to the beet world iron and steel works,
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C HA P T B R III

IRON AND STEEL INDUSTRY OPF LATIN AMERICA

The production of ferrous metals in the countries of Latin America began to develop in
the post-war yeers only. In the period of 1950-1967 the steel output increesed from 1 m,tons
to about 10 m.tons as a consequence of grewing demand for ferrous metals at the home markets
of these countries. The most important consumers of ferrous metale in this area are building,
agriculture, mining industry, transportation.

Creating and developing their domestic iron and steel industry the latin American count-
riee are to overcome great difficulties. Theee countries, as a rule, are agrarian ones having
the weakly developed induatry, Solving the general probleme of industrialization the Latin
American countries attached a great importance to the development of the iron end steel in-
dustry.

A considerable part of financial resources, required to build the irom and eteel works
being preeently operated in this aree, has been received through the foreign loane and
credits. Paying the preliminary operations and services of foreign experts, buying machines
and equipment, covering the expenses on training the technical pereonnel and skilled workers
for home enterprises were realised on account of these loane and credits, Since the iron and
steel industry began to develop in this area yet not long ago the enterprises suffer the

lack of skilled workers and all expenses for their training are paid by employers.

A shortage of coal creates some difficulties fordeveloping the ferrous metal production.
The majority of the iron and steel works has to import all coking coal or a large part
of it needed for operation, It ia a heavy burden for the balance of payments for developing
countriee.

Having vast territories the Latin Americen countries are insufficiently provided with
waye of communication that raises the price of rew material deliveries to the worke and
makes it quite difficult and sometimee impossible the exploitation of iron and manganeee ore
deposits and coal fields.

All afore—mentioned affecte the cost price and the quality of ferrous metels. The prices
ot the domestic ferrous metals are higher than those of the world, Hence users have some
advantages when buying steel and rolled products of higher quality and at lower prices being
imported from the USA.

Most countries have eccordingly taken some legislative acts directed towards the
decrease of import,

The countries of Latin America posses impenge iron ore resources that are eetimated
at 86,700 m.tons (as of January 1, 1968), The richest in iron ore countries are Brazil,
Venezuela, Chile and Peru (Table 1)/1=72£.

Nearly 40% of total iron ore resources of the world (excluding the USSR and other eocia-
list countries) are concentrated in these countriee,

The Fe-content of the ores is high and eome deposits with ores containing more than 60% Fe
ares presently mined, In 1967 the iron ore production in Letin America was more than 65 m,
tons with Brezil's share being 24 m.tons, that of Venezuele ~17 m. tone, Chile=10 m,tone,
Peru~8 m,tons and Mexico—3 a.tons /2/.

The countries of Latim America ere large exporters of iron ore. Thus in 1966 Brazil
exported 12 m.tons, Venezuels 17 m,tons, Chile 10 m.tons, Peru 7 m. tona of iron ore. The
domestic ore consumption 1s negligible. The tatsal consumption of iron ore in Latin America
amounted to only 10.8 m,tons (the ore production was 59 m.tons)., The iron ore consumption

should be increased in the future according to the growth of the iron and steel industry im thi.

area and may be estimated at 13,5 wm.tome in 1970,at 20.7 m.tons in 1975 and at 30.4 m.tone
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in 1980 /8&/.
The iron ors production is expected to riss to about 95 m.tons in 1975 and to 108 m.tons

~a 1980,

Ths total resources of manganese ores are cstimated at 350 m.tons or 30% of the total
resnurces of the world (excl., the U.S5.S.R. and other socialiet countries). The Mn-contsnt in
these ores is 25-50%. Brazil has the largest rssourcss of manganese ore and the highest lsvel
of ite outprt among the countries of Latin America (Table 1).

Latin America is rich in the¢ ores of alloy metals. The main deposits of alloy metal ores
are in Brazil.

Even though comparativsly largs resources of coal are available in soms countries of
Latin America the industrial resourcss of ceking coals are practically absent. The coal mining
in Brazil, Msxico and Argsntina can bs used for coke production, as it ellows by ths technique
now availabls, only being blsnded with imported coking coals (40% of indigsnous and 60% of
imported coals). The principal coal requiremsnts in this arsa ars provided with the import
from ths U.S.A.

The proved oil resourcss in ths countries of Latin Amsrica amount to more than 3,500
m.tons. Mors tham 2,300 wm,.tons or 2/3 of all resourcss of the oil are concentrated in Venezuela
that is ons of ths largest counuvries in the world in oil production.

Considerable rssourcse of hydropowsr ars in ths Latin American countries but the river
snsrgy utilizetion is ingutficient for the time being. In 1966 the electric energy production
amounted to about 100,000 m.kwt-h including about 50% of the hydroelsctric power, The electric
snergy ettains more and mors importance for development of the iron and stesl industry in the
countries of Latin Amsricu due to ths devslopment of the electric furnace iron smelting in
Brazil, Peru and Vsnszuela and elsctric steel and fsrroalloy making in Argentina, Bragil, Chile
and Mexico.

In Mexico whers ths process of direct iron ore reduction has been devsloped natural gas
is used as a reductant (Mexico hae the richest natural gaerssources),

The countriesof Latin America differ largely not only by the size of area occupied and
by their population but elrc by the lovel of ~oconomic development and that of the iron and
steel industry in particular,

Ths iron suu steel output in these cer. ie2: and a share each of thsm in 1967 are
characterized with the iollowing data /10/.

Iron Steel

105tons % to the 105tou % to the

- total total
Brazil 2963 46,7 3665 7.8
Mexico 1285 25.4 3023 3.2
Argentina 617 9.7 1326 13.8
Venszuela 422 6.7 690 7.1
Chile 498 7.8 631 6.5
Peru 3 0.5 80 0.8
Urugusy - - 13 0.1
Total 6019 100.0 9687 100, 0

The share of Bragil, Msxico and Argentina among the afore-mentioned couniries is about
82% of total iron output and 834 that of stsel.
In 1967 20 intsgrated iron and stsel works were in this arsa inol. 10 in Brazil, & in
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Mexico, ¢ irc Argentina and by 1 in Venezuela, Chile, Columbia and Peru /11/. Their share in
total iron and steel output was more than 90%.

In accordance with some estimates the steel output in the countries of lLatin America will
iucrease to 18.6-19 m.tons by 1970 and to 28.1-28.4 m.tons by 1975 /12/. The U.N. Economic
Comission for Latin America (..C.L.A.) estimated the posaible stesl production in these countries
at 16=25 m.tons in 1970 incl. that in Argentina - 3.2, Brazil - 6.3, Mexico - 3.4, Venezuela -
1.2, Columbia - 0.8, Chile - 0.7, Peru - 0,5 and Uruguay = 0.2 m.tons. The nearest future
shows a8 practicable these forecasts are. In 1968 the steel output was only 11 a.tons in this
area,

The countries of Latin America meet more than 2/3 of their requirements for ferrous
metals by domestic production, According to an estimate of E.C.L.A, Argentina, Brazil, Mexico
and Chile can meet their requirements for ferrous metals by dcmestic production,

Some data concerning per capite consumption and r-uducsion of steel in 1966 are
show in Table 2. Venezuela has the highest per capita steel consumption that nay be
explained by the significant development of the oil industry being the large consumer of steel
tubes, fittings, heavy and amall sections

Table 2. Per capita steel production and consumption in 1966

Production Consumption

Countries

Total Per capital Total Per capita
103tona kg 105tons kg

Brazil 3713 43 4092 49
Mexico 2787 61 2055 67
Argentina 1266 56 1909 84
Venezuela 537 73 1101 122
Chile 577 06 630 72
Columbia 216 13 514 28
Peru 80 396 33
Uruguay 10 n.a. 49 18

A minimal diffsrence between steel production and stesl consumption has been reached in
Mexico, Chile and Brazil.

An increa®e of apparent consumption of steel connected with the development of domestic
production of ferrous metal since the level of import was practically unchanged in last years
(in 1967 a decrease of import took place).

The ferrous metals import to Latin America amounts to 3,100,000 tons in 1955 2,858, 000
tons in 1900, 2,981,000 tons in 1905, 2,897,000 tons in 1966 and 2,535,000 tons in 1967,

The pattern of ferrous metal import is given in Table 3

Later on the demand for ferrous metals in thecountries of Latin Americashould be inoreased.

Some data re¢presenting ar outlook of demand for the period by 1980 according to the
forecast of E.C,L.A, are given in Table &,

To mect & growing demand for metal production the governments of some Latin Amarican
countries realize measures directed to develop the domestic iron and steel industries. For
instance, a state lnvests the capital for expandirg the available iron and steel works and
constructing the new ones, grants credite or gusrantees loans fordeveloping the national

Private companies.
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Leading integrated iron and steel works in the countriee of Latin America are completely or
partly state-owmed. Some iron and eteel works are properties of the private natiomal companies
(in Mexico and Brazil). Only two Brazilian metallurgical compenies (Cia. Siderurgica Belgo-
Mineira and Cia. Siderurgica Manneemann) have been creatsd at the expense of foreign capital.
Industrially-developed countriee eepecially the U.S.A. take part in the development of the iron
and steel industry in the countries of Latin America by rendering them financial and technical
assistance for conetruction and operation of enterprises.

The U.8.A. financial assistance data are tabulated in Table 5 /13/.

Table 4. Projections of demand for rolled steel products in the
countries of Latin America (Thoueands ingot tons)

Years
Countriee
1970 1975 1980

Brazil 5590 8486 12890
Mexico 3949 5898 8807
Argentina 3410 4820 6816
Venezuela 1247 1878 2830
Chile 94k 1558 2485
Columtia 838 1233 1810
Peru 488 750 123
Uruguay 190 250 328
Rcuador 115 172 257
Bolivia and

Paraguay 75 105 148
Central Amsrica 419 636 966
Total 17265 25776 38460

Table 5. The financial aasistance of the '.S, Export-Import Bank
to a number of the metallurgical companies of Latin America
(as of September, 1967)

Steel output in Credits of the
1966 u.s. E:;g::t-hport
B

105 tons
$1cb

Argenting. Sociedad Mixta Siderurgia
Argentina (SOMISA) P22 82
Bragil. Cia Siderurgica Nacional 123 112
Chile. Cia. Acero del Pacifico 940 140
Mexico. Altos Hornos de Mexico, S.A. 1185 ?78.6

Hojalata y Lamina, S.A. 422 5.6

Cia. Fundidore de Fierro y

Acero de Monterrey, S.A. 533 79.8
Veneguele. Siderurgica del Orinoco, C.A. 420 10.5
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Table 3.Pattern of the ferrous metal import to the countries
of Latin America (without Cuba) in 1967 (10>tons)

Comtries 12318 MAlimay Homy Wi surip Plates sneots SESl wip M - Dores® a1
semis mate=  light and d
rials sec= fittings axles
tions
Braszil 0.5 54,1 14,7 3.3 6.8 13,6 100.0 8.1 19.1 35.4 3.4 259.0
Mexico 13.5 26,6 23,7 0.1 3.3 2.7 16.7 27.6 7.9 10,3 20.3 152,7
Argentina 213.9 1.2 40.7 0.2 6.1 40.5 127.7 40,0 1.8 88.8 3.8 564.7
Venesuela 16.8 1.3 63.9 3.1 5.1 46.3 158.1 21.4 19.3 44,9 0.1 380.3
Chile 9.9 7.4 - 0.4 0.9 4.3 5.6 0.7 - v.4 30,3
Colombia 2. - 5.2 1.1 3.1 13.8 27.84 32,3 1.2 15,5 - 101.9
Psru 2.1 9.2 17.7 5.3 13.1 3.3 58.9 19,3 3.0 12.8 1.6 174.3
Uruguay - 0.6 3.5 0.1 0.3 13,0 24.5 32,7 5.2 9,1 - 117.0
Ecuador 7.5 0.1 21,8 6.1 1.4 1.8 1.7 10,0 9.4 5.4 - 75.2
Bolivia - 0.2 6.7 - 0.1 1.4 9.2 5.2 1.4 1,6 0,1 25,9
Paraguay - - 1.4 - 0.1 0.1 1.0 0.3 0.6 3.3 - 6.8
Guatemala 13.4 - 7.0 3.7 1.4 4,0 26,2 2.1 1.9 4.5 - 64,2
Honduras 6.5 - 3.6 - 0.4 2.2 2.7 3.7 1.5 - - 20,6
Pamama 15.3 - 6.7 1.2 0.2 3.8 2.2 3.1 1.9 3.7 - 38.1
Hai ti - 0.1 3.9 - 0.1 - 2.6 0.4 0.3 0.2 - 7.6
Dominican
Respublis 0.2 0.1 27.8 - - 1.5 M.5 4.9 2.6 2.8 0.2 51,6
Vest=Indies - 0.2 2.5 1,9 - 1.1 4.0 0.6 - 3,1 - 13.4
Others coun-
tiss 39.9 1.8 74.0 13,7 4,0 2.4 58.9 19,3 3.0 12,8 1.6 251.4
Total 331.9  105.4  360.2 39.8 45,9 200.4 647,6 236,6 80.8 254.9 3.5 2335,0
Share in
total

import,% 14,2 4.5 15.4 1.7 2.0 8.6 27.7 10.1 3.5 10,9 1.4 100,0
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Last years Jspan increased its financial and technical assistance for devsloping iron
ore deposite in & number of countries of Latin Amsrica and for constructing small plants to
produce galvanized shset..

Plans have been worked out in some of the Latin American countriesg to snlargs the pro-
duction capacitiee of the irom and stsel industry. These plans having been carried out the
eteel production cepacities will increase /6/1

in Brasil (1972*) to 7,500,000 tons per year

in Mexico (1970) to 4,500,000 -"'-

in Argentina (1974) to 4,000,000 "=

in Venesuela (1974) to 1,350,000 ="-

in Chile (1972) to 1,060,000 ="

in Columbia (1974) to 720,000 -

in Peru (1970) to 350,000 -

Two iategrated iron and eteel works are prssently constructed, one of Cia. Jropulsora
Siderurgica in Ensenada, Argentina, having a capacity of its first stage 500,000 tons of rolled
steel per year, the other of Hoyalata y Lamina, S.A. in Puebls, Mexico, designsd to produce
240,000 tons of rolled products per year.

The contemplated construction of more than 30 iron and stesl worke has been announced in the
countries of Latin America. The largsst of them are two integratsd iron and steel works in
Brasil esch of 500,000 ton steelmaking capacity per year and one of the same capacity in
Mexico. New iron and steel worke are expected to produce metal for export. All theee works
are expected to be conastructed on the sea coaet.

The Survey of the iron and stesl industry in & number of Latin American countries is given '
below,

BRAZIL

Brasil is ths largest country of Latin America but it takes only the fifth piace among
the countries or this area by the level of eteel production and per capita steel consumption.

The iron and eteel industry of Brasil ie represented with ten integrated iron and steel
worke and twenty eemi-integrated works with steelmaking and rolling shops. Other non-integrated
wirks have ﬁﬁbt.hgta‘seehlking or rolling shops.

The first ‘u'on and steel works of the state-owned Cia. Siderurgica Nacional in Volta
Redonda was brought in operation in 1946,

The characteristio feature of the Brasilian iran and steel industry is its strongly
evidenced territorial comoentration.

The iron and steel works (incl. ten largest onss) ars situated mainly in thres states
in the Bast of the country, namely in Minas Gerais, C80 Paulo and Rio de Janeiro. The share
of thsse states in all ferrous metal production in the country is more than 90% /14/. The
concentration nearly all iron and steel industry in such emall area is explained with the
availability of raw materials and fuels, the nearness of the large harbours of Rio de Janeiro
and of Vitoria as well as the relative development of transportation.

Such companies as Cia. Siderurgica Nacional, Sidsrurgica de Mogi das Cruzes, COSIPA and
others are state-owned omee.

Steel production in the state-owned works is expected to be amounted up to 3,5 m.tons by
1975 /15/.

It 1e planned to epend in 1966-1972 for developing the iron and stesl industry of Brasil

* The year of the plan completion. ‘
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about 600 m, ésllars /16/.
terl b4 Y -]
The total iron ore resources in Brasil are estimated at 80,000 m.tons incl. the proved ¢
resources at 10,000 s.tons. The oree are of high quality having an average Fe-content of 578
/1/. The largest deposits are in Itabira amd in Congolias. They are located in the state of
Minas Gerais (resources of 16,200 m.tons, Fe-content up to 69%). ’
The iron ore deposits are gleo in the states of Mato Groseo (resources ef 1,300 z,toms)
and of Bahia(50 m.tons)but they have met been mimed Yot /17/. A1) iron ore production in the
country is concentrated in the state of Minas Gerals. Some date of the iron and manganese ore
and coal production are shown in Table 6 /18-20/.

Table 6. The mining of iron and manganess ores and coal (105tonu)

Years
1937] 1946} 1950] 1955] 1960 {1961 1962F965 ‘1964 196511966 11967

Iron ore 242 582 1987 3382 9345 10220 10778 11218 11430 18159 23253 24446
Manganese ore 262 172 195 213 1047 1016 1171 1258 1352 13096 1455 1132
Coal 763 1897 1959 2349 2230 2390 2508 2828 2930 3137 3380 3400

Basically, iron ore deposits are exploited by three companies, Cia. Vale do Rio Doce, Cla.
Siderurgica Nacional and Mineira.

A share of the state-owned Cia. Vale do Rio Doce in total irom ore output in the coumntry
is roughly 60%. The company operates some mines in Itabire (100 km from Bele Heriscuts) as
well ae ip Caye, Conceicae and Dos Corregas where the irom ore mining is completely mechanised

The irom ore production at the mines of Cia, Vale de Rio Doce is repressated in the last
years with the following data (10 toms) /21/.

Yoar Year

1900 919 1964 9066
1961 5510 1936 11452
1962 5368 1966 13040
1963 6974 1967 14300

Nore tham half of iron ore being mined in the country is exported to the different .
countriesef the world (Table 7) /20,22,28/

Table 7, Iron and mangsmese ore export of Brasil ( 10° tons)

Epert of
Year irom ore Ranganese ore
1955 2565 177
1960 5240 866
1961 6282 868
1962 7564 760
1963 8207 a1
1964 9730 833
1965 12731 1068
1966 12980 957
30 1967 14300 582




Cia. Vale do Rio Doce is a principal supplier producing ‘ron ore for export.Its
share in total iron ore export im 1967 was more than 75% (Tabls 8).Up to 1960 the USA was the
largest consumer of the Brazilian ore but eince 1961 the priority came to the Federal Republi.
of Germany and Japan /21,25/,

Table 8, Iron ore export by Cia Vele do Rio Docex)(103tons)

Comtries- Years
importers 1960 1966 1967 1968

Total export 4270 10099 10816 12575

100 100 100 100
inel,
to the FRG N 2w 208
21,3 26,3 30,3
to Japan 282 1768 221
9.0 16.5 21,0
to the U.8.4. 123 1851 N2
28.9 14,4 4,7
to Ttaly bl yval 1020
1.2 7.6 9.4
to Great Britain 678 29 270
15.9 7.1 7.1
to France 107 225 966
2.5 5¢2 8.9
to Cenada 153 198 15
3.6 2.0 0.1

to Nstherlands

Y
o
<k

—
X numerator -10%tons, in denominator - §

Iron ore evported by Cia, Vals do Rio Docs is believed to be smounted to 20 m,tons per
Year by 1970 /2¢/.,

By this time the reconstruction of the harbour Tubarae (near the large harbour of Vitoria,
Rsperito Santo) is planned to be oompleted,

Companhia Siderurgics da Guanabara (COSIGUA) constructs a new harbour in Santa Crug to
export iron ore and to import coal, It was projected to be put in operation by ths end of
1969 /27/.

Due to the increasing quality requirements for the iron ore supplied Cia, Vale do Rio
Doce enlarges the capacitiee for producing the agglomerated iron ore. In 1906 this company
made a contract with VOEST AG; Austria, for coastructing a pellet plant with an annual caps-
city of its firet stage of 2 m.tons. Later on its capacity should be incressed to 5~6 m,tons
per year., It is expected to be brought in action in 1969 /28/,

Iron ore mining capacities in Brazil are believed to be enlarged up to 30 m.tons per
Yyear by 1970 and to 77 m.tons per ysar by 1975, The annual pellet producing capacities will




amownt to 4 m.tone by 1970 and to 18 m.tons by 1975,

The large iron ore deposits in the Paraopeba Valley are planned to be put in exploitation.
Brazil has large deposits of manganese ores. The total resources of then are estimated at 150 m.
tons /1/. As a rule, the Ranganese ore deposits are concentrated in the areas of iron ore bed=
ding. The largest of them are situated in Mato-Grosso. Not long ago manganese ore deposits have
been discovered in the north-west part of the territory of imapa. In Minas-Gerais where sining
has been carrying out for a long time the deposits have been already exhausted to a considera=
ble extent.

The total resources of chrome ore are estimated at about 5 m,tons (the principal deposits
are in Bahia),

The resources of tungsten ore are ettained 20,000 toms and half of them are known and
probable ones. The ore contains 0.5-1,0% of tungstea oxide (105). Brazil has also the resources
of oree containing niobium and tantalum. The large part of alloy metal ores being mined ie
exported to the USA,

The total resources of coal in Brazil are estimated at 6,000 m,tons including the
known ones at 2,200 m,tons,

The principal coal deposits are in the states of Sante Catarina and Rio Grande do Sul,

In epite of high contente of ash and sulphur this coal may be used to produce coke providing
ive blending with imported coking coal (40% of indigenous and 60% of imported coking coals),

Brazil imports from the USA 1¢3=1.5 n. tons of coal annually,

Hitherto forest resources have a great importance for developing the iron and steel in-
dustry of Brazil since many blast furnaces operate with the charcoal,

The netural gas resourcee in Brasil are estimated at 9.9 villion .5.'1'h. proved oil
resources are determined at 135 m.tons. The principal oil arcas are in Agya-Grandi (about
63% of total oil output in the coumtry ) 1/,

The installed capacity of electric power stations was 7, 566,000 kwt in 1966 /4/,

Ferrous metal production
The total data of ferrous metal production in Brasil are given in Table 9 /10,19,20,89/.
More than 50 companies are engaged in tferroue metal production in the country, The
largest of them are Companhie Siderurgice Nacional, Siderurgica Pauliste (COSIPA) and Usinee
Biderurgica de Ninas Gerais (USIMINAS).

Table 9. Ferrous metal production (103 tons)
Years

1937 194 1950 1955 1960 1961 1962 1963 1964 1965 1966 1967 1968

Iron 98 31 729 1069 1838 1977 2009 2323 2487 2538 2889 2963 339
Steel 7 343 789 1162 2260 2443 255 283 3073 317 3713 3665 443
Rolled

products 7 230 623 982 1704 1829 2065 2227 2328 2097 2520 2255 331

The largest integrated jron and steel works in the country of the Companhie Siderurgica
Nacionel in Volta Redonda has the iron production capacity near 1 m.tons per year, that of
steel - 1.4 m.tons per yeu and that of rolled products -1,2 e,tons per year,

There are four coke batteries, two blast furnaces, eight 200 t openhearth furnaces,an
oxygen plant with a capacity of 30 tons per day, two electric furnaces, two crucible fur-

naces,a slabbing mill,twe plate mille.one continuous het etrip mill,two cold strip mills two
electrolitic tinning lines and two galvanizing 1ines in this works /11/. In 1968 all works of
this company produced 966,000 tone of iron and 1, 344,000 tons of ateel /90/,
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COSIPA founded in 1960 has an integrated iron and steel worke at Piagagusra (320 km
eouthwards of Rio de Janeiro), Productiom capacities of this worke comiseioned in 1966 were
(tons per year): iron —466,000. steel~ 500,000, rolied products~370,000, The construction of
the sscond stage of the works having been finished its capacities will increase to 800,000 tons
of steel per year, the final steel produotion capacity of the works will smount to 2.5 a, tons
per year. This worke has two coks batteries (each of 31 furnaces ) and the largest blast fur-
nace in Brazil with a 8.54 m hearth diameter and a daily production of 1650 tons, coke rate
is 621 kg per ton of iron, Ite output is projected to bs enlarged up to 2000 tona per day.
0il injection and high top pressure operat.ion are provided to be used on it, Two 75 t oxygen
converters have been installed at a steelmaking plant ae well as eome aills (1100 mm
slabbing, 2800 ma plate mill, 1675 mm semicontinuous hot etrip mill, 1675 mm cold strip
mill) and other equipment at rolling plante /11,31/,

The second slabbing mill, a plate mill, & 1525 mm hot strip mill and & 1525 mm cold strip
aill are projected to be constructed in thie works /34/.

In 1968 COSIPA producsd 493,000 tons of iron and 557, 000 tone of steel /90 /, Conetructing
an integrated iron and eteel worke of USIMINAS started at Ipatinga in 195. The first stage
of thie works wae crupleted in 1958, The works has two coke batteries, two blast furnaces, two
oXygen converters withan annual .capacity eore than 600,000 tone of etesl and some rolling
mills,

In 1968 USIMiNAS produced 605,000 tone of iron and 649,000 tons of steel /90 /., A programme
of this works enlargement is being carried out. Ae a result of that its eteelmaking capacity
will increase to 1.2 m.tone per year and later om to 2.4 m, tons per ysar /29/,

The Sams company plens to build a cold strip mill at the plant in Bele-Horisgonte.A mew
special steel plant with a capsoity of 70,000 tone per yesar of Agoe Anhanguera, 5.4, was comipge
sioned in Mogi das Cruzee in April,1966. Its eteel output will riee to 200,000 tons per ysar
in the nearest future. Two or thres 3037 t elestrie furnsces having been constructed,its
steel capacity will inoreaes to 500,000 tone per year /32/,

An USIBA plant with a capacity of 600,000 tone of rolled products per year and a COSINOR
plant with a capacity of 120,000 tons of steel per year are being comgtrueted now.i projeet te
build & plant of Metamig (o in Parapecba Vallsy has been prepared amd spproved, its capa-
city being 2 m tons of sectione per year, Ths cost of conetruction ie 250 million U,8,
dollars /29/.

Thers are 78 btlast furnaces to produce iron in the conmntry ( the majority of them
has small working volumee and operates on cuarcoal), About 3 m,tons of iron were produced
in 1967,

Bafore the W#orld WarlI iron was produced in small blast furnaces operated on charcoal but
sincs 1946 coke was used in some furnaces and already by 1964 more tham half of total iron
produced in the country was obtained in the blast furnaces operated on coks.

Nsarly 1.7 m.tons of coke was produced in Brazil in 1967. Iron production data according
to ths types and the production processes are tabulated in Table 10, The principal part (nearly
90%) of the blast furnave production is iron for steelmaking.

Table 10, Iron production according to the typss and produotion procossux)

Y ¢ a rg
1960 1961 1962 1963 1964 1965 1966 1967

R
B B T 0%

) Wumerator -’103 tons, denominator - % 33
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Table 10 (contimued) .
Years

1960 1961 1962 1963 1964 1965 1966 1967

open-hearth 1999 o277 1202 1935 2077 209 25h 2092
7.0 84.8 84,7 842 B83.5 81.0 88.1 89.5

coke 43 83 808 113+ 1350 1408 1787 1870
43.1 43.7 40,2 9.7 54.6 55.5 61.8 63.1
charcoal 6 o2 UR 116 1020 1083 101 1097

52.6 52.7 56, 47.6 43.0 41.1 35.0 38.3

electrio furnace 29 z €9 63 2 87 94 i
4.3 3.6 3.5 2.7 2.4 3.4 3,2 2,6

N

Brasil ie one of a few comtriee of Latia America producing ferroalloys. Some data of
ferroalloy production in Brasil are given below (10° tone) /33,34/,

- 1965 1966 1967
Jerromanganese
75-80% 25. 85 30.8 30.8 .
80% and more o5 0.6 04
Perrosilicium
50~-55% 4,11 8,0 8.4
70-85% 5.3 5.3 6.5
85% and more 0.64 0.2 0.7 ‘
Silicomanganeee 9.1 6.0 4,7
Perronickel 37 3.7 4,2
Ferrochrome 2,03 3.0 1.7
Perrotitanium 0.01 0.03 -
Perrotungeten 0.1 0.1 0.1
Othere 0.06 - -
Total 5.3 51.73 57.50

Perroalloye are mainly produced at the plante of Mineragao Geral do Brasil in Nova
Iguacu and Homorio Gurgel and at the plant of Companhia Siderurgica Nacional in Lafayette.

Companiee Brasimet and Perro-ligas da Bahia contemplate to build a new ferroalloy
plant /35/. In 1967 the steel production oapacities in the country totalled 4.6 m.tone., These {
capacitiee Aarebelieveq to reach 7.5 m,tons by 1972 /18/. )

Some companiee contemplate to raise raw steel production capacities as followe (103 tone).

1966 1972

Cia,Siderurgica Naciocnal 1400 2500

COBIPA 600 1000

USIMIMAS 000 1000

| Siderurgica Belgo-Mineira 400 520

The moet part of steel being produced is open-hearth steel (Table.11) /10.19). The share
of oxygen converter eteel has been sharpiyimcreaeed in recent yeare.In 1966 the oxygen converter
eteel product on capacities totalled 2 m.tone per ysar.

The firat two oxygen converters were inetalled in Brazil at the Cia. Siderurgica Belgo
Mineira plent in Monl.vade in 1957. Preeently six large companise have oxygen steelmaking
plante.

Plat producte (sheets and plates) take a signficant place in a product aix of rolled
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. steel being produced in Brazil, A share of flat products in the total output of rolled steel
in the country amounted to 56% in 1966 (Table 12)./19/.

Table.11. Crude steel production according to the production

* procauo-x)

Years

1960 1961 1962 1963 1964 1965 1966 1967

Total crude steel produced 22602443,2 2565,2 2831,8 072:9 3016,8 3212,6 3665.3
100 100 100 100 100 100 100 100

Open-hearth 1529 16244 123648 1819,4 1286,0 1709,2 1731,2 1717,8
67,7 66.5 67,7 64,2 58,1 5647 46,6 46,9
Electric 85,3 559,8 5252 19,6 62042 52%.5 6026 575.7
21,9 22,9 22,8 21.9 30,5 17.4 16.4 15.7
Beesemer Q4 08 32 10,0 56 152 142 gby
- - 0.2 0.4 0.2 0.5 0.5 0.7
. Oxygen converter 235,0 258.2 2049,5 362.8 52,1 762,9 13566 1344,9

10.4 10.6 9.7 13,5 21.2 25,4 36.5 36.7
x)lu-oru;or - 103tone.denolmtor -5
Table.12, Production of rolled products,tubes and some goods of the
further conversion (1()5 tons)
Years
The type of rolled product 1960 1961 1962 1963 1964 1965 1966

Rails and accessories 1.9 3.7 394 29,5 47,6 92,2 106.2
Wire rods 170.3 166.3 231.2 262,8 235.,5 281.2 162.1
Heavy sections 94.8 777 89,5 77.3  125.2 9.5 93.2
Reinforcing bars 25641 279.0 300.9 345.9 425.5 231.3 251.7
Other bars and rods and
light sectione 10,9 296.5 335.7 367.1 428.4 307.6 420,7
Hoop and strip 60.4 66.6 44,1 49,6 81,6 43,4 32,5
Plates (over 4,75 mm) 97.0  179.9 156.5 192.6 239.5 281.2 352.5
Medium plates (34,75 ma) 89.7 107.5
Sheets (under 3 mm) 456.6  520.9 {727.9 793.3 747.7 750.7 1057.4
Other rolled products 3.2 28.6 51.3 17.9 39,4 17,7 4,3
Semis for sale 117.9 74.4 88.8 91.8
Electrical sheets 13,6 15.8 18.1 18.5 26.6 12,0 4.1
Seamless tubes 53.2 61.2 68.2 75.3 67.0 52.5 72.0
Total 1770.6 1906.1 2151,5 2321.3 2422,0 2161.3 2520.3

According to an estimate of the National Bank of Economic Development >f Brazil
rolled product capacitiee totalled 34730,000 tons in 1965,

The largest producers of flat products in Bragil are Cia.Siderurgica Nacional, C. A
and USIMINAS, the principal producer of tubes is Cia. Siderwgica Mannesmann,

The foreign trede of ferrous metals
At present Brazil is completely provided with the iron of domestic production and meets
gﬂtgf the rolled producte requirements. A coneidsrable part of import consiets of sheets and
.
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Table.13. The foreign trade of ferrous metals (105 tons) y

Years
1960 1961 1962 1963 1964 1965 1966

import
Iron 0,2 0.2 0.3 0.4 0.5 0.5 0.9
Perrpalloys 1.2 T4 1.8 15 0.8 0.6 2.8
Iron tubee , Pipes and
fittings 0.4 0.1 2.6 4,8 6.0 0.1 0.2

Steelproducts incl. 360,0 244,41 177.2  382.7 211.9 210,8 267.2
Inﬁotl.billen.bloo-n
an

slabe 0.5 O.4 0.5 4,5 0.3 10.3 0.4
Bare and rods 17.0 12.1 47.4 9,6 10,0 272,14
Heavy eections 4ol 1.8 2.6 4,7 1.8 545 6.7
Strip S. 4 7.5 5¢2 B3 5.9 4,2 7.0
- Platee and sheets 16<.9 144 ,6 133.6 263,77 122.1 120.2 129.3
Reilway-trackmaterialiy?,g 42,8 4,7 29.9 49,2 41.7 3,2
Tubse,pipes and 14,3 18,9 9.5 9.8 14,2 9.5 117 :
fittinge
Wire 10,2 12.0 9.1 4.4 8.8 9.4 12,0
Total 361.8 242.8 181.,9 399.4 219,2 212.0 271.0 ‘
Eport
Iron 14,6 38.5 - 47.0 149,0 101.3 2.0
Psrroalloys - 0.1 5.0 - 1.6 10.4 2.1
Ingots and semis 145 - 4,8 0.2 49.0 199.7 30,3
Bars and rods 6.4 5¢5 0.1 0.1 0.9 5.0 3.4
Hsavy sections 8.9 242 0.1 - 4.8 1.6 6.3
Plates and eheets 1.2 - - 0.1 M,.7 158.0 96,5
Tubee pipes and fittings 0.6 4,3 0.5 6.3 10.0 6.4 6,1
Total 33.2 50.6 10.5 53.7 250.0 482.4 46,7

The main suppliers ofrolled producte are Japan, the FRG,the USA, Grest Britain,

Yugoslavija. A small psrt of the rolled products being produced in the country is exported

to the other Latin American countries mainly, . ‘
The Government of Brazil bas taken a number of measurees directed to limit the ferrous

metal import and to improve the conditions of export by means of allocation of different

privilegee and lowering duties.

MEXICO

Mexico takee the second placs among the csuntriee of Latin Amerioa (behind Brazil) bp
its population and amount of ferrous metsl productien and the first place by the level of
‘ national inwome, The iron and steel industry of Mexico is represented with four integrated 4
and soms non-integrated steel worka, |
The country is rich in iron ores, The total resources of it are estimated at 900 m. tons /14
The largest deposit is Sierra de Mercads (the state of Durange , with the knmown resources
estinmated at 150 m.tons, of magnetite-hematite ore containing in averags 60-67% Fe and up to
0.2’6.
Not long ago a new lsrge deposit of iron ore was disoovered in Pena Colorado on the Paci- .
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fic seacomst (the etate of Celima ). Its Tesources are estimated at 130 m.tons with Fe-corn-
tent up to 69% /27/. The other deposite, Las Truchase (resources 145 a.tons, Pescontent more
than 60%), Nuevo Leon (100 m.tons and 58% Pe) /17/.
Some data of iron and banganese ore and coal production in Mexico are given in Table 14
/4,729,207
Table 14. Production of iron and manganese ores and cosl (10> tans)
Years

1937 11946 {1950 | 1955 | 1960 1961 1962 11963 1964 {1965 1966

Iron ore 132275 417 912 939 1209 1720 2090 2549 2909 2825
Manganese ore® n.a. 11 14 3¢ 72 69 63 54 64 59 3
Coal 1262983 912 1342 1772 1049 1110 1228 1292 948 1260

* Mn-content

Iron ore production 1s expected to be coneiderably raised i the nearest years due to the
mining a new deposit in Pena Colorado where 2 m.tons of iron ore are planned to mine annually
/%6/.

The total resources of manganese ore are estimated at 7.2 m.tons, Only one depoeit Autlan
(in the state of Jalisco) is now being mined. Mn-content in the ore totale 41-454 /1/, Mining
the manganese ore deposit of Molango (the state of Hidalgo) was to be started in 1968.

Nearly total iron and Banganese ore being produced ie consumed in the country. Only a
negligible part is exported abroad painly to the U.S.A., The total coal resources are eetimated
at 4,000 m.tons incl. the known Tesources at 500 m.tons.

The principal coal dsposits are situated in the states of Oaxaca, Coahuila, Sonora. The
coal production data are given in Table 14,

The total resources of natural gas amount to 283,200 m.cu.m. The principai resources are
concentrated in the north-eastern part of the country. Mexico takes the fourth piace in the
world® by the amount o€ natural €as production. A part of gas produced is exr.:ted to
the other countries,

The proved 0il resources are determined at 33Bm.tone. The principal deposits are con-
centrated on the Gulf of Mexico. The state~owned company Pemex controls the oil productiom and
refining.

Some data repreeenting the ferrous metal production in 1960-1967 are given in Table 15
/19,20, 37,38/

Table 15. rroduction of ferrous metals, 10>tons

Yeare

1965 1966 1967

T

1960 1961 1962 1963 1964

Iron 069 758 8m 833 926 946 1139 1285
Sponge iron 115 174 166 170 203 213 266 326
Ferroalloys 16 26 26 26 43 43 n.a. 55
Crude steel 1492 1693 17111 2026 2326 2455 2787 3023
Rolled products 99?7 1028 996 1275 1513 1562 2063 2300

* Excl. the U.S.S.R. and other socialist ccuntries

3?




Steel 1s produced only in open-hearth and electric furneces (Table 16) /20, 34,38/,

Table 16. Steel production according to proc-riiun processes *
Years
1963 1964 1965 1966 1967

s g
3 1
%11.

1960

ﬂ

n
L3

Total crude steel

538
Open~hearth 9_88*? Z .
384

Blectric

£3¢)7
e 4

<
\J

* Numerator -10° tons, denominator - €
The moet part of rolled product range consists of sheete ana reinforcing bars (Table 17)
/19/
Table 17. Range of rolled products *

Years
[1960 | 1961 1962 l 1963 | 1964 | 1965 | 1966

Rails and railway materials 354-} 1”10"4 .8_3_ 1,?_3_ 16_% %_3 %‘%
Wire rods % 1}%.627 1% 1;5_; 1%_,% .

-
=3
b

FEx S

£
<
+£

Reinforcing bars

Other bars and rods

x ¥
x
F &

3
gg'a gé.‘; .o
Lgat sectione UeE Ueg W 4 g 19 S
Roary sections 3 23 RE B %F By
Plates 1??_; 132,1 gg_,_g 192. 2 gﬁ% %_‘g
— t IR IR R A T
. 0 0.1 8.0 20,
Strip 223 3 4 B3 B3 Lo 22 : I
Total %3 1Y B 985 Wes 4%S 984
Tinplate 62.0 67.8 72.6 85.4 89.0 116.2 118.0 |
Welded tubes 125.9  123.9 93.7 146.3 141.7 118.2 178.1 |
Seamlees tubee 123.2  109.0 120.0 127.1 1.6 127,8 162.8
Q Steel castings and forgings 1.0 16.7 9.4 M.7 25.8 33.8 38.3

*Numerator -10° tone, denominator —%

The tube production in Mexico amounte to 2/3 of total tube production in Latin America.
Nearly 60 companies are engaged on the ferrous metal production. The share of the four
largeet, Cia. Pundidora de Plerro Y Aoero de Monterrey, 8.A., Altoe Hornoe de Mexico, S.A.,

Hojaleta y Lamine, S.A. and Tuboe de Acero de Mexico, B.A. (TAMBA) amounte to 85-90% of total ¢
ateel produced in the country. All these companies excluding Cia., Fundidora de Flerro y Acero de
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Monterrey, S.A. were created in the period of the World War II.

Altos Hornos de Mexico, S.A. is a state-owned coupany. In 19G7 ths iron and stesl works
of this company produced nearly 70% of total iron  and more than 40% of totsl astesl in the
country.

The company has three iron and stesl worke in Monclova, Pedras Negras and Mexico.

The iron and steel works in Monclova is an integrated one. It has a coke plant with 114
coke furnaces and a completely mechanized sinter plant with 8 capacity of 4500 tons of sinter
per day. The ores of the deposits La Perla and Sierro de Mercado are used for sinter producing.
Three furnsces are in a blast-furnace plant. Sinter is basically used only in the third blast
furnsce blown in 1967. Thie furnace having bsen blown,the company’s iron production capecities
amounted to 14150,000 tone per year /35/. An Jpsn-hearth plant hes eight furnacee with a total
capacity of 1.4 m.tons per year. A blooming~slabbing mill with a capacity of 1.4 m.tons per
year, a rougher (700,000 tons per year), a plats mill (400,000 tons per year), four revereing
cold strip mille having productivity rates accordingly ©0-, 70-, 70-, and 80,000 tons per
year were installed st rolling plants. There are also nine hot dip tinning linee and one
ppalvanizing line in the work,

The fourth blast furnace with g capacity of 450,000 tone per year is projected to be builg
as well as blooming, an OXyzen converter plsat having two 60 t oxygen convertere with
an ennual capecity of 500,000 tons with increseing 1t to 1 m.tons in future /39/.

The ste2l output in the iren and steel worke of the Altos Hornos de Kexico, S.A. was
nearly 1,35 m.tons in 1967 su7/.

The steel production capacities of the company's iron and steel worke are projected to
incresse to 2 m.tons by 1970, to 2.8 n.tons by 1975 and to 4 m.tons by 1980.

Altos Hornos de Mexico, S.A. plane to build new iron and eteel worke in Las Truchas thset
is in one of the most important iron ore producing aree ( the state of Michoacan).

A einter plant, ten electric ore reduction furnaces, an oxygen comverter plant and
some rolling mills are projected to be build 41/,

The iron end steel works of the Pundidora de Pierro y Acero de Monterrey,S.A. has three blast
furnaces (incl. one producing ferromanganese), eight open-hearth furnaeee (four 90 tons and
four 225 tons), a blooming-slabbing mill, rolling mills, a billet mill, a plate mill, a con-
tinuous hot strip mill, s rail and structurel mill, thrse cold strip mille and ¢ continuous
galvanizing line /11/. The third blast furnace with a hearth dismeter of 8,5 m.and & production
rate of 2,500 tons of iron per day started by conetruction in 1965 was blown in 1968, 1320mm
continuous cold strip mill was put in operation in 1968. In 1966 the company's iron and steel
works in Monterrey produced }’72,000 tons of iron, 563,000 tone of steel and 420,000 tons of
rolled products /42/. Its stsel production capacities are expected to amount to 1.5m.tons by
1975 and to 2 m.tons by 1980.

Hojalata y Lamina, S.A. 18 one of the world'e largeet producers of sponge iron., It has
an iron and eteel works in Monterrey having a sponge iron producing plant, a steelmaking and s
rolling plants. Iron ore is delivered to the works from the minee et El Ensina. Sponge irom
is produced in two direct reduction installatione with a daily production of 200 and 500 tons.
The Pe-content in finished output ie about 858 /h4/,

Sponge iron is used in the eteelmaking plant with seven arc furnacee having a total
capacity of 450,000 tons per year. The furnaces operate with the cbarge consisting of 50-79%
of sponge iron and 25~50% of scrap, about 58% of steel produced in the works in Monterrey is
low csrbon one /45/,

The Hojalata y Lamina process has some edvantages: firstly, the iron and steel scrap
requirements is lowered with sponge iron use in the charge of electric furnace, secondly the capi-




tel investment to produce 1 ton of sponge iron in Mexico's conditions is about half of that
requiring to produce one ton of iron, thirdly, cheap natural 288 is uged as fuel and reductant
&t sponge iron production and a need to have coke is fallen away. Furthermore, the quality of
8teel ig improved by the addition of sponge iron to the chaige of steelmaking furnsces,

The works in Monterrey has two revsrsing hot sheet mills, two cold strip mills, a temper
mill, a hot dip tinning line and an electric tinning line with the capacity of 60,000 tons per
year put in action in 1966,

By the end of 1906 the steel production capacities of the Hojalata y Laming, S.A.steel
works were amounted to 500,000 tons per ysar /46/.

In the spring of 1967 this company began to build a new integrated iron snd steel works
in Puebla at the distance of 115 km from Mexico City. The construction of first stagy of this
works is plannsd to complete in 1969, It was foreseen %o build a sponge iron production plant
with the productivity rate of 200,000 tone per year, an electric steelmaking plant having three
60 t arc furnacss with the total annual capacity of 285,000 tons and two four-strand continuous
casting plants as well as a rolling plant /47/. The initial production capacity of this worke
totels 240,000 tons of finished rolled producte annualy. The investments costs are estimated
at 42 m, dollars /48/. When the first stage of the iron and steel works wjill be put in opers~-
tion in 1970 the steel production capscities of the Hojalata y Lanina, S.A, should be amounted
to 1.5 m.tons per year by 1975 and to 2 m, tons per year by 1980,

Tubos de Acero de Mexico,S.A. hae an iron and steel works in Vera Cruz (a harbour on the
Gulf of Mexico seashore). The workg has thrse 50t electric furnaces with the annual capacity
ot 230,000 tons ot steet and three rolling mills with the total capacity of 120,000 tons per
year. The works produces different types of rolled products and is speclialized in seamless
tube production. The third in Mexico direct reduction sponge iron plant by Hojalata y Lamina's
process was put in operation in this works in 1967, Its productivity rate is 500 tone per day
/49/.

The steel .roduction capacities of TAMSA amounted to 250,000 tons per year in 1966. After
carrying out a propo sd enlargemsnt ths steel production capacity would be reaised to 350,000
by 1970, to 600,000 tons by 1975 and to 800,000 tons by 1980. TAMSA projects to build a blast
furnace and to incrsase the coke production capacity up to 500 tone psr day in the works of
Vera Crus,

The Government of the state of Colima has amnounced its decision to build a new integra-
ted iron and steel works with the capscity of 1 a.tons of steel per year on tl» base of the
iron ore deposit of Pena Colorado /34/,

A company of Aceros San Louis Potoci constructs a plant 0 produce rolled products for
construction /34/.

The ferrous metal production in Mexico meets the domestic requirements of ths country to
about 80% including those of sheets to 100%, seamless tubes to 96$,sections and structural to
87% /34/. Some figurss of the ferrous metal import are given in the Table 18 /19/.

Table 18, Import of ferrous mstals and scrap, 105tona

Years

1937 1950 1955 1960 1961 1962 1963 41964 1965 1967
Scrap 52 106 2% 382 568 289 4%, 735 o4 7e n.a
Total ferrous
metals 197 165 2% 173 124 129 105 180 264 2N 152
including
Rails 15 54 66 95 39 %8 47 89 121 9?7 27
Tubes,pipss and
fittings 72 76 46 18 17 9 10 6 10 11 28
Plates and cnhaets 41 30 18 15 11 10 12 16 19 20 19




The main Mexico's suppliers of ferrous metals are the USA and Canada. A small part cf
Mexico's iron and steel production is exported mainly to the countriee of Latin America. In
1966 156,000 tons of ferrous matals(lrom,semi=products,plates,sheets and tubes) were exported
/507

ARGENTINA

The iron and steel industry of Argentins is represeuted by two integrated iron and steel
workg, ten works having steemaking plants and nearly 0 worke with rclling jlants, At thebegin-
ning of 1967  their total productivities totalled, 105tona per yeary iron - 850, steel -1704,
rolled products=— 2500 /53/. The statue of the raw material base is deecribed below,

Among the Latin American countries Argentina takes the fourth place by the per capita pro-
duction of steel and the second place (behind Venezuela) by its per capita consumption.

The total resources of iron ores in Argentina are estimated at 750 m.tons including the
known and probable ones at 300 m.tons/1/. The average Fe—content in tLhe ore is 45%, The largest
deposits are in the provinces of Rio-Negro and Jujui, in the north-west and ‘1 the cast
parts of the country. Ths ore resources in the territory of Rio-Fegro are estimated at 200 m,
tons (the average Fe—content is 55%)end in the territory of Juju! 110 m.tons of ore and 40-45%Fe
accordingly. The iron ore deposite are also in the provinces Salta (50 m.tons) and Sierra
Grande,

The production of iron ore in Arcentina ign't large and doesn't peet the requirements of
theblaet furnace production (the iron production in 1967 was more than 600,000 tone and the
iron ore production only 150,000 tons), The iron ore reguired ie imported from the Latin
American countries mainly from Brazil (last years more than 500,000 tons), Chile, Peru and
Venezuela.

A pellet plant with the productivity of 1 m.tons per year is planned to be build at the
deposit of Sierra Grande /51/.

The total reeources of manganese ore are estimated at 100 m.tons. The most of the deposits
are not large, they have low quality ores containing 20-30% of manganese. The most important
deposits are in the provinces of Catamarca, Mendoza and Salta, The manganese ore is mined
underground. The tungsten ore deposits are in the central part of the country.

The brown coal deposits are estimated at 415 m,tons. The principal resources are concentra-
ted in the basin of Rio=Turbio (ths province of Santa~Cruz). The coal isn't of high quality.

The coal production ien't large and doesn't meet the requirements of the country, In 196%
eome 1,657,000 tons of coal and 82,000 tons of coke have besn imported to Argentina. The figu-
res about the iron and manganese ores as well as the brown coal production are given in
Table 19./19,20/.

Table 19. Production of iron and mangsnese ores and
brown coal, 105tona
Years
1937 1946 1950 1955 1960 1961 1962 1963 1964 1965 196 1967

Iron ore 2.5 51.7  39.9 76.3 137.0 138.6 122.6 9.9 94,5 115.0 154,0 150,0
Manganese ore 0,6 4,1 1.2 2.8 14,7 39.9 29.2 29,2 37.3% 27.0 25.4 n.a.
Brown coal n.a, 3.1 26.5 13%.0 271.2 235.0 212.0 208.7 2C8.7 374.0 3%.4 425,0

The development of iron and steel industry in Argentina in the post-war period is charac-
terized by the figurcs of Tabls 20 /19.20,52/.

A share ot the Stats amounted to 96% of iron production cspacities, to 64% those of steel
and to 38% those of rolled products /53/,

A principal part of the iron being prodw ed is the iron for scteelmaking.
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Table 20, Production of ferrous netals, 1O5tonn

Years
1937 1986 1950 1955 1960 1961 1962 1963 1964 1965 1966 1967

Iron - 12.3  17.3 35.0 180.1 398.5 396.5 822.5 388,3 6€63.2 521.9 617.3
Crude stesl 2.0 133.0 130.9 217.7 277.0 441,5 644.6 894.7 1265.1 1368.2 1256.6 1325,7
Rollsd pro

ductr, n.a 109.6 238.2 620.6 701.2 812.2 666.3 713.9 1300,7 1451.0 1274.2 1326.9

Table 21. Production of stesl by different proceuosx)

Years

1960 1961 1962 1963 1964 1965 1966 1967

Total gruds 227,0 441,5 644,6 89,7 1265.1 1368,2 1267,8 1325,7
- steel 100 100 100 100 100 100 100 100

Open-hearth 273,% 441,0 632.6 809,52 10723 1087,0 1010,9 1915,9

99.4 99.9 98.1 90.5 848  79.4 79.7  76.6 *
Elsctric L6 0,5 12,0 85,2 1,6 2152 202,6 238,5

0.6 0.1 1.9 9.5 12.0 15.8 16.0 18.0
Besssner 20,3 22:0 28.9 24,3 :
basio - - - - 2.4 4,2 4,2 5.4
Bessemer - - - - 2.9 8,5 - -
acid 0.8 0.6

X) numerater, 105ton-. denominator,%
The relation between the different steelmaking processes in Argentina is charactsrized

by the figures of Tadble 21 /19/,

Ths opsn-hearth process o steelmaking prevails in the country. The largsst opsn-
hsart furnaces have been installed in the iron and steel works of SOMJSA in San Nicolas
(tivs 225-t open~hearth furnaces with the total capacity of 850,000 tons per year). In the
last years slectric steelmaking is developing relatively rapidly, its share in the total
stssl production almoet doubled in the period of 1963=1967.

The principal producers in the country are Dalmine Sidsrca, Altos Hornos Zepla and
Establimientos Metalurgicos Santa Rosa, S.A. Two 15t electric furnaces were put in action
at the steelmaking plant of Santa Rosa in Buenos Aires in 1967 /5u4/,

In ths nearest years the oxygen converters process is expected to he used in Argen =
tina, It is planned to build two 7100t txygen converters at the plant of ASINDAR in
Villa Constitucion and a 0Xygen converter plant in the works of SOMISA in San
Nicolas with & total capacity more than two million tons of steel per year /55/.

Ths most part in the rangs of rolled products are sections and sheets(Tadble 22)/19/.

The largest metallurgical oompanies of ths country are Altos Hornos Zapla, Sociedad
Mixta Siderurgis Argentina (SOMISA), Industris Argsntina de Aceros, S.A (ASINDAR).

Altos Hormos Zapla is owner of an intsgrated iron end steel works in Palpala having
four charcoal blast furnaces with the daily productivity of 60-150 tons, three . Thomas
converters, two 12t electrio furnaces and rolling mills.

The annual steel production capacitiss of this worka is bslieved to rise to 200,000tons
by 1970 /5%%6/.

In 1966 the annual production capacitiss of SOMISA totelled 650,000 tons of iron,

890,000 tons of steel and 750,000 tone of rolled products /53/. .




Table 22. Range of rolled producte, 105 tone

Years

1960 1961 1962 1563 1964 1965 1966
Rails and railway .
materials 7.9 0.2 0.1 2.5 0.2 S5.% 24.0
Wire rods 175.3 207.7 184,0 211.9 265,1 258.8 195,5
Reinforcing bars 181.7 213,2 161,7 138.1 212.0 257.3 249,2
Other bars aend rods and
light sections 220,2 231.6  174.0 121.8 230.3 295.7 190.1
Heavy sections 18.5 29.7 38.6 22,2 48,1 41,8 2c.8
Strip 773 102,2 78, 06,4 125.8 69.6 55.4
Plates (over 4.75 mm) 12.5 13.6 23.4 1.5 22.5 She®& 46,4
Sheete (4.75 mm and
under) 0.7 0.1 3.8 11,4 378.3 &1.0 367.0
Tyres 7.1 3.7 0.5 3.8 6.3 7.2 n.a,
Other rolled products - 10.2 2.1 4,3 12.1 19,6 19,8
Total 701.2 812.2 666.3 713.9 1300.7 1451,0 1264.2
Cold rolled strip 25.8 27.3 13.4 13.4 16.0 15.2 n.a,
Cold rolled sheets - - - - 220,1 266.6 n.a,
Seanless tubes 95,2 94.9 89.4 62.2 84,2 92.9 99.2

This company rwns an integrated irom and steel works in Sen Nicolas constructed in
1962, The works has a blast furnace ( hearth dismeter of 8.53 m and productivity rate of
817,000tons of iron), five open-hearth furnaces with the totel annual capacity of
1,125,000 tons of steel /11/, a tinplate shop. The company projecte to enlarge the works
in San Nicolas and to raise the steel production to 2. a .tons by 1973. According to
the project it is planned to build the ssoond blast furnace, a coking plant, an oxygen

converter plant (itwo 118t oxygen convertere) and some stsel continucns oasting plants.

The capital inveetments for these purposee are nearly 200 m. U.S. dollare /58=60/.,

The enlargement of the worke is planned to carry out by stages. The first stage. Const-
ruction of a sinter plant with the daily production of 1600 tone and mederniszation of
rolling eguipment. The second stage.Constructiom of an oxygen converter plant, a degas-
. sing-unit and continuous steel casting instsllations.

The third stage. Putting in operation the eguipment for charge preparation, const -
ruction of the second blaet furnace and a coking plant,

Apart from SOMISA the companies of ASINDAR, Propulsora Siderurgica and Dalmine
Siderca are engaged on enlargement of their enterprises.

ASINDAR is planned to convert its works in Rio Parana near Villa Constitucion into
an integrated iron and steel works, A blast furnace, an open-hearth furnace (with a
capacity of 70,000 toms per year), a basic oxygen converter plant, a continvous
casting plant and rolling mills are planned to be build. The cost of construction is
estisated at 77 m .dollare.

A new integrsted iron and steel worke was started to build by Propulsora Siderugica
in Insenada (the province of Busnoe~-Aires in 1967. Ths cost of construction ie 230 m,
dollars /6//. A cold strip rolling mill with a productivity of 300,000 tons per year
is expected to be constructed in 1969, a hot strip mill with a productivity of 4 m.tons

Per year by 1572, a blast furnace and an oxygen converter plant by 1974, The initisl a3




cspacity of this works will smount to 5004000 tons of cold rolled strip per year. This works
capscity is planned to reise up to 1-2 n tons per year /64/. The works is favourably
situated nesrly rew msterial sources and sale markets,

Dalmine 5iderca put in operation a four strend contiunous sbeel casting plant in July,
1908. The company projected to increage special steel production capacities to 300,000 tons
ver year by the middle of 1969 /61.52/.

Steelmaking capscities of Argentina is expected to ve amounted to 4 m.tons per year
by 1974,

The steel demand of the country isn't presently met completely with domestic output and
Argentina has to import ferrous metals (Table 23) /19/.

Tatle 23. Import of ferrous metals, 10° tons
Yesrs

1937 1950 1955 1960 1961 1962 1963 1964 1965 1966

T:%?: ] 973 928 1527 1545 1625 927 498 702 1834 505
Iron 52 93 190 42 42 12 n.a. 23 142 n.s
Ingots,semis etc, - n.a 606 450 732 275 82 152 609 208
Plates and sheerts 173 144 295 340 522 48 118 205 260 165
Tinplate 81 59 107 50 87 88 94 115 112 8u
Bars and rods n.a, na. n.a., 110 156 102 37 35 180 32

The principal suppliers of ferrous metels to Argentina are Jupan, the U,S.A., the FKG
Great Britsin and Brezil,

VENEZUELA

Venezuela takes the first place among the countries of lLatin America by the level of per
capita steel production and steel consumption.

The iron and steel industry of Vconezuela includes an integrated iron and steel works,
two steelmaking and rolling plants and s g1lvanizing sheet production plant,

The country has considerable iron ore reserves. The total resources amount to d,'IOU al. tonsg
0. ore oontaining more than 50%Fe including the proved regources of 1,000 m.tons /1/. The
richest deposits are E1 Pao (resources of 250 m.tons of ore containing ©8%Fe) and Sierro
Bolivar having 1,400 m.tons and ©3%Fe accordiagly /17/. Not a long ago a new large de, o3 .t
near Guri was discovered. Its tosal resources are estimated st 200 m.tons of ore containing
48%Fe /65/. lron ore mining at the deposits ot El Pao and Sierro Bolivar is carried out by
two companies, Oriacco Mining (85% of production) and Iron Mines (1% of production ) with the
participation of the United Stated Steel Corp. and Bethlehem Steel Corp,

Venezuela takes a second place in Latin America by the amount of iron ore produced
(behind Brazil). Nearly all iron ore (97%) is exported mainly to the FRG, the U,S.A,
and Japan /9/.

Iron ore production and export figu-es are given below, 106 tons,.

Year Produc tion Export
1950 0.2 na.
1955 8.4 n.e.
1960 19.5 n.a.
1961 14.0 14,6
1962 15.2 13.2
1903 11.8 12.3
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. Tear Production Export
1964 15.6 14.9
1965 17.5 17.0

. 1966 17.8 17.0
1967 17.0 n.a.

X)Exel,the USSR end the ether socialist comntries

The proved resources of coal are negligible. The coal production totalled 31,000 tons
in 1965 and 34,000 tons in 1906 /1/, Indigenous coals may be used for coke production providing
their mixing with imported coal.

Venesuela takes the second place in the 'orldx) by the level of #il production and the
first place by the amount of ite export. In 1967 the oil production amounted to 185 mil.
tons /3/.

Coneiderable resources of natural gas are in the country(934 billion n5)but they are not

used practically.

Some figures sencerning the production of ferrous metals in the country in the period

of 1961-1967 are given in Table 24 /19/,

Teble 24, rroduction of ferrous letala,w’ tone

Yaars
1961 1962 1963 1964 1965 1960 1967

Iron 5.2 172.8  283.2 323.5 333.6 351.0 422.2 |
Crude eveel 70.8 14c .2 358. 4 440.8  625.0 537.0 690.4
Rolled products 731 82.9 1172.7 196.9  170.4 2294,4 n.a,.

Ingot steel yroduction in Venezuela is expected to reach 1.5-1.6 m.tons by 1975 and
eteelmaking capacities should be increased to 2 m.tons per year by that time, /13/.

Some figures concerning the production mix of rolled steel products as well as the
tube output are given in Table 25 /19,38/.

Table 25. Range of rolled product:s,m3 tons

Yeare
1961 1962 1963 1964 1965 1966

Total rolled products 73,1 82.9 117.7 196.9 170.4 223,48

incl .
Wire rods 24,7 - @1 43,3 82.5 18.4
Resinforcing bars 48.4 £2.9 106.2 183.4 151.3 189.8
Hsavy and light
~ sections - - 2ol 20,2 s,k 21,2
Seamlsss tubas 5.9 30.8 49,0 Hit, 8 9.8 75.7

'0f the three eteel works one belonge to the etate-ewned Siderurgica del Orimoco,S.A,
(SIDOR) and the two others belong to the private Siderurgica Venezolana +S.A (SIVENSA),

At the beginning of 1967 the annual steel production capacities were nearly 1 m toms,
incl, thoee of SIDOR 800,000 tons and those of SIVENSA 200,000 tons /13/.

The list of equipment having been installed in the integrated iron and steel works of
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SIDOR in Metansas 8¢t working in 1962 is given D81ew There are nine electric iron smelting

furnacee with a total productivity rate of 650,000 tone r~r year, four 250t open-hearth .
furnaces wi'h a total capacity of 800,000 tone per year, a blooming, and billet, rail,

structurai and section rolling mille. There is also a sintering plent with a capacity of

1 m. tons per year as well gs a seamless tube production plant wish a cepscity of 300, 000 .
tons per year /11/.

The eteelrmaking capacities of this works are expeoted to rise to 1.2 m.tons per year,The
rolling production capacities are enlarged too. A shest rolling plant and 8 strip galvanising
line are being built,

Two electric furnaces and rolling mills producing eections and wire are in the works of
SIVENSA in Carscas, Electric furnacee and two continuona steel casting plants with the total
capacities of 120,000 tone per year installed at the eame company's plant near Carretera
ds Antimano set working in 1966 /34/,

Since 1964 a plant of Lamigsl Co,with the capacity of 24,000 tons of galvanized sheels
operates in Venezuela. Thie plant have been build with the participation of Japanese com-~
panies /29/,

Another plant to pruduce 12,000 tone of gelveniszed sheets per year is presently being
built,

Orinoco Mining began to build a metallized briquette plant with a productivity of 1 m.tons,
per year in Porto-Ordaz /66/ that has te be brought in operation in 1970,

Strip, plate and sheet prevaile among the items of ferrous metsl import to Vemezue-
la (Table 26) /19/. .

Tabls 26. Import of ferrous Retals, ‘lojtons

Yearas
1960 1961 1962 1963 1964 1965 1966 1967

Total 376.9  316.7 #11.4 407.1 494,2 513,3 388.9 n.as

incl.

Platee,sheets,

hoop and strip 38.1 41.0 46.0 54.6 13,8 149.4 182,6 209,5

Tinplate 48.9 45.4 64,9 51,4 63,9 71.2 5.1 44,9

Tubes, pipes and

fittings 92,0 74.8 87.9 90.0 87.0 8.2 42.3 21,4 *

Perroue metals are mainly exported from Japan, the Benelux countries, the FPRG and
the U.S.A. ,
CHILE

In 1966 Chile took the second place (behind Venezuela) at the list of per capita eteel
production in the Latin American countries and accordingly the third at the list of per
cepita eteel consumption. The country possesses the high quality iron ore, the total resourcee
of that are estimated at 1,000 millioa tons /" /.

The largest deposits are El Laco (resources of 250 m.tons of ore, 64%Pe), Algarrobo
(reseurces of 77 m.tons, 61%Fe), Santa Fe (resourcee of 50-100 m.tons, 64%Fe) /17/. Not
leng ago a new deposit of Bequersn Chanar was diecovered.

Ite resources totals 80 m.tons of high quality ore and 70 m.tons of low quality ore,
The iron ore deposite of E1 Romeral and Eldorado may be also attributed to a number of the
large ones /29/.

The principal iron ore deposits osing mined ars in the provinces of Atacama and

Cocimbo,
46




Theee deposits are baeiocally mined by three companiee (Minera Santas Fe,Bethlehem Chile
Iron Minee and Acere de Pacifico) preducing 85% of all iron ore in the country.

Depoeite in Cooimbu, Copispe and Chaniaral are exploited by Miners sapta Fe, The El Lace
deposit is situated in a difficult sccessible locality and isn't yet mined, Seme 4 m.tons ef
iron ore were mianed at the amlnes of this company in 1966, In the area of Copiapo constructing
& pellet plant with the capacity of 3 m.tons per year is projected. Setting it in operation 1is
expected in 1970 /o7/,

The depvasits of E1l Romeral and El Tofo are exploited by Bethlehea Chile Iron Mines. The
latter deposit Lus been alresdy exhausted. A concentrating plant with the caspacity of ©0 tons of
concentrates per hour is set working at the Kl Tofe amine in 1965 to procese ores from the
mine's dumping /ed/,

The company plans to invest 20 m.tons dollars for the develepment of El Romeral mine in
the course of five yeara to incresee ite production rate from 3 te 4,5 mil.t of iron ere per
Jear. A new beneficating plant with the capacity of about 1,600,000 tons of concentrates per
Jear lie projected te be build, This plant ie to be put in sction in 1972 /69/,

The iron ore producing capacities in Chile are expected to rise to 17 m,tone per yoar ia
1970 /29/, Nearly 90% of iron ore produced is exported mainly to the UsA, Japan and the
Pederal Republic of Girmany.

Iren ore product.on and export figures are given in Table 27 719/,

Table 27, Iron ore production and export, 105tonl

Yearce
1937 1946 1950 1955 1960 1961 1962 1963 1964 1965 1966 1967

Production 1534 1177 2950 1720 6041 6990 8092 8510 9910 12721 12246 9795
Export 1473 1184 2590 1237 5191 6206 7286 7092 9114 10729 11072 n.s,

The total reservee of manganese ores are 22 a.tons (incl.1 m.tone of the available and
provabl~ ores), The principal deposite are located in the province of Cocimbe, the content of
manganese changee from 27% to 53%, The annual production haan't ovetcome 30=-40,000 tons. The
small part of ore ie exported, the rest is used to preduce ferromanganese /1/,

The coal rescurces in the country are estimated at 700 m,tone incl. the known ores total-
ling 60 tone.Near S0% of all coal in the country is mined near Huschipate in the province of
Conception, Coal is mined by the companies of Lots and Schwager, In the last yeare oeal pro-
duction was reduced to 1.7 m.tons per year, Annualy 300-400,000 tons of coking coale are
imported /14/.,

Some figures concerning the producthen of irem,steel and rolled preducte in Chile are
given in Table 28 /10.19,37)

Table 28, Productiom of iren,steel and rolled produotlno)tonl
Years
1940 1945 1950 1955 1960 1961 1962 1963 1964 1965 1966 1967

Iron ? 13 109 256 266 296 383 418 437 309 433 498
Crude steel n.a. 27 85 312 451 391 528 522 584 47 577 &M
Rolled products 10 27 66 218 303 304 438 467 458 290 486 n.a,

An integrated iron and steel works belonging to the Companis de Acers del Pacifice is
rutuated in Huachipato (province Conception).Ite conetruction was started in 1947 and finished
in 195C. Three programs of enlargement and modernization of opereting equipment were carried
out in thie works before 1963, Preeently 70 coke ovens are in the coke plant of the worke,

Two blast furnaces with hearth dismeters of 6.3 m. snd capacities of 950 and 1100 tone per
day operate in an ironmaking plant, One of these blown in 1906 is qquipped with an 47
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oll injection installation, /70/.

Twe 100t and two 200t open-hearth furnacea are in the « .en=hearth plant, A blooming mill
and rolling mille to preduce bara, platee, aheete and temper mille ae well ae twe galvanizing
lines and five het dip tinning linee are installed in the rolling plant of the works.

Further deve.opment plans of thig works provide the conetruction ef the third blaet furnace,
two oxygen converters, twe continuous eteel casting plants, a light-section mill, an electo-

Jplating tinning line and the third galvanising line /11/,
A ferroalioy plant is lucated in Sant Yago. It produces ferromanganese, silicomanganese,
ferrosilicum and other alloys. The total ferroalloy production totalled 9,900 tone im 1967.
Productos de Acero projected constructien of a new plant to produce tubes and fittings
nesr Huachipato. It would be brought into ocperation in 1968 with an initial capacity of
44300 tons tubes per yecar and further ita increasing to 22,200 tons per year by 7974. This
company has got a credit of 2,5 mil.U.5 dollars from the Export~Import Bank of the U.S.A.
Perrous metals import from the U.S.A. and Japan totale leaa than 100,000 tons per year.
It cemeiste of railway materials, tubee and fittinge mainly /19/.
A small quantity of metal producte (20—}0,000 tone per year) are exported to the countries
of Latin America (Argentina, Brazil and Uruguay).

COLUMBIA

The development of the iron and steel industry in Colombia etarted practically in
1955 when the first in the country integrated iron and steel works was brought into op.ratiom
in Belencito. Earlier only two small plants of Empressa Siderurgica producing sections and
galvanized tubes operated in the country, The level of per capita steel production and steel
consumption in Colombis in 1906 moved it to one of the last places among the countries of
Latin America producing ferroue metals,

The country possesses relatively small reservee of iron ore, They smount to 120 m.tons
incl the known and probable ones having 50 a.tons of ore with an average Pe-content of 4%/1/ .
Reeources of Pace delRio deposit sit:ated at the north of the country are estimated at 100 m.,
tons of ore containing in average 48% of iron /17/. The iron ore deposits in the vicinity of
Medellin are also known,

The iron ore production in Columbia for the peried of 1955+1967 is characterized by the
following figures, 10° toms /1,19/.

Year

1955 250
1960 655
1961 673
1962 43
1963 690
1904 73
1905 706
1966 660
1967%) 750

x) Estimation

The emall deposits of manganese ore in the country are not mined yet.Not long ago
two large deposits of nickel bearing ores were discovered in the department of Cerdoba, It
allows the ferronickel production to be organized. The capital investments toexploit these
“dopooitn were estimated at 44 m,U.5.dellare /72/.
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The total resources of cosl in Celumbia are estimated at 12,500 mil, tons incl, the
known ones at 210 ail.tons. There are eome deposits of coking coal but they have been insuf-
ficiently studied. The principal coal deposits are located at the north—east of Bogota. The

output of cosl is so high (about 340 m,.tons per year)that Columbie takes one of the first pla-
ces among the countries of Latin America.

The known regources of oil totals 230 a.tons. The principal deposite are in the basin of
the river Magdalens end the lake Maracaibo. In 1967 it has been produced 10 m,tons of oil.The
large part of o0il is exported.

Some figur-s concerning the ferrous metal production in Columbia are given in Table 29.
710,19/,

Table 29, Production oi ferrous metals, 105tonn

Y @ a r g
1960 1961 1962 1963 1964 1965 1966 1967

Iron 176.2 168.6 144,8 203,2 190.5 199.5 167.1 20¢.9
Crude steel 172.3  192.1  157.0 222.3 2299 241.8 216.0 257.7
Rolled products 13,4 139,0 145.4 187.0 198.6 206.8 235.4 Ch,a

Basio Bessemer steel amounts to 70% and electric steel to 30% of total steel produced/19/,

An integrated iron and steel works of Acerias Pace del Rio in Belemoito producee 85=00%02

all ferrous metals mads in the country.Its annual capacities are: irommeking 210,000 tons,
steelpaking about 300,000, tone,rolled products 200,000 tons,

This works hae a coke plant, a blast furnace with productivity of 650 tons per day,three
20t basio Bessemer converters one 20t electric furmace, rolling mille producing billets,
heavy and light sections, rails and flat products and a galvanising line,

The Belensito works ie enlarged, In 1968 cemetrustion ef a sintering plant,a bloeming,

a het etrip aill and the second galvanising line was finished,

The eteelmaking capacitéee of the worke are expected to reach 500, 000-600,000 tons per year
by 1970 and those of rolled produst productiom 400,000 tome per year.

The cre and coal production capaoities are believed to be increased and the ore preparsa=
tion plant to be enlarged in further. A new coke plant, the second blast furnace and an oxygen
converter shop should be constructed/73/.4cerias Pace del Rio intends to extend the rolliag.
mill output to 500,000 tons by 1975 /74/.

In 1967 Empressa Siderurhica hae put in operation electric furneaces, a coatinueus steel

caeting plant, two tube welding installations,and electroplating tining line in ite non-
integrated iron and stesl worke.

Constructior of there new iron and eteel works ie foreeeen to start the nearest years in
Columbia /18,73/. An integreted iron and steel works at Tibate (near Medellin) with a eteel-
making cepacity of 300,000 tons per year, an iron and steel works at Barranquilla ( a haroour
nerthward of the country ) wAth a capacity of 100,000 tons a platse and sheets per year and
an iron and steel works with a capacity of 100 000 tons of ateel per year at Sinacura (near
Bogota) should be built,

In 1266 comstructing a plant was pro;nctod to make 7,000 tons of high quality forgings
per year at Bucaramange (dept.Santander), The cost of its construction was estimated at
14,2 mil.U,S, dollars.

The home production doesn't meet the requirements of the country for ferrous metals. Inm
1967 101,000 tons of ferrous matels were imperted mainly from Japsm, the U.S.A,, the Federal

Repuiblic of Germany and the Great Britain /5/, »
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PERU

The country started oreating tha home irem and atesl industry in 1958 only
when an integrated iron and atsel works of & etate-owned Bociedad Siderurhioa de Chimbote
with a cepacity of 100,000 tons of steel per year was drought in operation in Chimbote.Earlier
the steel output at a few small Plante didn't overcome 9-10,000 tons per year. Only at the end
of 1966 & plant of Cia. Aceros Aquipa having a capacity of 30,000 tons of steel per year was
set working. The level of per capita eteel production ia exeptionally low and totalled only
7 kg in 1968,

Ths country has Telativily high guality iron ores, The total reaour: s uwount to 1,170 mil.
tons,incl. the explorated ones to 500 mil tone having 56% Pe in average. The principal deposite
&re concentrated in the department of Ica, The explered resourcea in thia area total 200 mil.
tone of ore with Pe-content of 60% /1/.

The iron ore mining was started in Peru in 1955 whea 1.7 nil tons of ore with 50-58% Pe
was.produced. It was then ained, 106 tons: 2,6 in.1958, 5.2 in 1960, 7.0 in 1966 and 8.0 in
1967, Naarly total ore produced is exported abroad. The principal user of Peruvian iron ore
is Japean. Where nearly 5 sil.tons of ore was exported in 1966, A part ef Peruvian iron ore is
axported to the U.S,A,

The deposit of Marcona ia mined by Mareons Mining Co having built a moderme irom ors
complex near the harbour ef San Nicolas,

A cencentrating plant was built here im 1962. Later em the first in South America pellet
plant with a capacity ef 1 m.tana per year and the aeoond pellet plant with a capacity eof
2 m.tons per year were accordingly built in 1963 snd ia 1966, Hematite and magnetite iron ore
are treated at theee plants. The Pe—content in pellete is 67-68% /76/. A new eoncentrating
plant is being built presently,

Some 7 mil.tons of merchantable ore incl.3 ail tons of pellets wsre shipped from Marcona
iron ora cosplex in 1966 /75/,

The iron ore output in the country is expected to raiee to 12 ail.tons by 1971 /77/,

The mangsneae ore deposite in Peru were studiad badly. A negligible quantity of manganeee
ore is produced at the only aine being in the country, The total resources of ceoal 600 mil,
tons, a considerable part is bituminous coals and anthracite, Not long ago the coking coal
depoeits ware discovered.

The snnual coal production amounta to 170,000 tons per year in avsrage, the coke production
is nearly 40,000 tons per year /29/. The only state-owned integrated iron and steel works in
Chimbote situated on the sea coust in the area of coal and iron sining 1s supplied by ensrgy

from a 'lxydroelectric power atation in the valley of the river Santa.Three Plante are in tha works,
an ironmaking plant where three electrio iron smelting furnaces{two furnacee each with & capa-
city of 100 tons. per day and cne-of 550 tons per day) were installed, an electrio eteelmaking
plant having twe 30t eleotric furnacee with a productivity of 80,000 tone per year, and a
rolling plant with a breakdown mill (135.000 tons per year), a section mill (65,000 tane per
Jear) snd two sheet rolling aills (75,000 tons per year) /29/.

The Chimbote works is enlarged. Am oxygen eteelmaking plant with two 30t converters and a
cemtinuous eteel caeting inatallatiom with a capacity of 90,000 tons per year were brought in
action at the end of 1967,

A 8labbing mill a section rolling mill and a cold strip mill are also projected to be built
in the works. The 8teelmaking capacitiee in Paru are expected to reach 350,000 tons per year
by 1970,

4 poasibility to build a special steelmaking plant at Caplina in the south part of the
country wae studied. The expected cost of ita construction totals 24,000,000 /74/. A plant for
producing tubes of large diameters with a capacity of 25,000 tona per year was also projectsd,
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Ferrous metal production figuree are given im Tadle 30, /19/.

Tsble 30, Pig iron, orude stesl snd rolled preduct production,10}t0nl

\j ——

Y orn r;g
1960 1961 1962 1963 1964 1965 1966 1967

Total pig irom
(sleotric furnace) 38,5 51.4 38.0 29.0 27.2 19.9 1.8 30.6

incl.

Btselsaking 38,5 51.4 38.0 29.0 26,1 18.5 10.5 23.9

Foundry - - - - 1.1 1.4 1.3 6.9
Total cruds steel 59.9 74.9 7.3 76.3 81.6 93.6 79.9 80.1

incl.

Blectric furnace 59.9 74.9 70.2 75.0 80.2 92,6 79.9 76.3

Bessemer acid - - 101 1.3 1.4 1.0 - 0.7

Oxygen converter - - - - - - - 3.1
Rollsd produets 43,1 58.2 %.3 58.4 65.2 73.7 68.4 n.,a

Before the Chimbote works has becn started to vork nearly all the requiremsnts of the
country for ferrcus metals were met with inport, Aftsr thie works has been Commaisgeionsd
30% of country's reqiremsnts for mstal are met with the home production.

Mainly sheet, plate, sections, tubes and tinplate are imported, The fsrrous aetal import
totallea to 174,000 tons in 1967, The principal suppliers of rclled products are Japan, Belgium
and Luxemburg.

Some types of ferrous nctals are exportsd from Peru into #ther eentriss of latin America.

URUGUAY

Qnly five emsll non-intsgrated plants are in the country. Among thes only ome plant produces
steel and one-ferroalloys. Uruguay takes the last Place by the per capits etsel consumptiom
among ths Labin American countriss producing ferrous agtals.

The raw moterial resourcse of the country availabls fer develeping the fsrrous setallurgy
were studied very badly.

Presently three metallurgical companies having the non-integrated metallurgical plants
are in Uruguay,

The only plant producing eteel belongs to ths Cia. Nsrvion Aceria y Laminacion, A 12t open~
bhearth furnace, a small electric furnacs and a breakdown rolling mill inetalled at this
plant /29/. Some figures concerning the steel output at ths plant of Cia. Nervion Aceria y
Leaminacion are given in Tabls 31,

Table 31.Stecl output at the plant of Cias Nervion Acsria y In:\.nncion,ﬂ’ton-

Years v
1960 1961 1962 1963 1964 1965 1966 1967

Open~hsarth stsel 9.7 9.2 8.6 6.5 13.7 12.4 10.2 12.3

Elsctric furnace
stasl - - - - 0.6 1.1 0.2 1.2

Total 9.7 9.2 8.6 6.5 14,3 13.5 10.4 13,5




Cimoca 6.4, has three small plants producing tubs billets ans welding tubes (5,000 tons
per year) and a small ferroalloy plant. Four wire rod milie w :h a capacity of 25,000 tons of
reinferoing steel per year are installed at the Industria Nacional Laminadors, S.A. plant /11/,
An agreement between this company and a Chilean company CAR was concluded &t the end of 1965 to
construct a new section and wirs rolling mill.
The total rolled steel output in Uruguay smounted to 26,000 tone in 1966 /807,

"he queation about constructing s new integrated iron and stesl works on the basis of the

ircn ore deposit in Valentines is being dfscussed/18/.

Some 13,000 tons of ferrous aetals were imported to Uruguay in 1967, s mzainly from Great
Britain, Bslgium, Luxeaburg and the FRG /5/,

BCUADOR
Presently there are two astallurgical companies having snly non=integratsd plants in
Ecuador,
A small plant producing steel seotiomsa and bslenging to the Cia, Aceria Nacional dsl
Ecuader is situated near Guite,

- An agreesent to building a ssotiom mill with a designed sapacity of 65,000 tons per yoar
has been sonoluded by Cias. Aoeris Nasional del Bcuader with a FRG's company /81/,.Building a
plant to produce rolled steel with a capacity of 26,000 tons per year is alec projected in
Guayaquil /29/,

A U.S.company is reperted ts project oonstructing a plant for stainless steelmaking ia
Manta or G\uulquil usiag titanium bsaring sands of sea coast /82/.

Import of ferrous astals totalled 75,200 tons in 1967, The principal importers are Bslgium
Luxemburg and France /5/.

BOLIVIA

The iron and steel works are absent in ths country, Some resources of iron ore were disco-
vered there but they are not used yet.

gh.m are tungsten ore reeourcss. The tungsten concentrats export totalled 1,600 tons in
1967,

There are also oil resources estimated at 68 mil,tons. The oil oxploration and production
are carried on by foreign compsnies. Some 2 mil, tons of oil wers produced in 1967 /1,3/.

The ferrous metal import totalled 44,800 tons in 1966 and 25,000 tons in 1967 /5/. Mainly
tubss and fittings, seotions and wires are imported, The principal suppliers of metal produc=
tion are Japan, Great Britain, the FRG, Belgium and Luxemburg,

THE COUNTRIES OF CENTRAL AMERICA

The aineral resources of the countries of Central America were insufficiently studied,
Deposits of iron ore in Hondurss, Costa-Rica and Salvador are known but are not ained yet.

The little resources of chromits ore ars in Guatemala. Mining of ore was started at the
tias of World War II and totalled 28,000 tons in 1963, The ccal reeources (incl.brown coal)
in Honduras are estimated at 5 mil.tons.In a number of countries the charcoal production is
possible /29/. The electric energy output in all countries of Central America totalled more
than 2,500 million kwt~h in 1965, half of that was hydroelectrio ensrgy /29/.

‘ Nearly all the requirements for ferrous metals in thess countries are met by the import
that totalled in 1966, 105 tonss: 49 1n Costa Rica, 69 in Salvador, 54 in Guatemala, 24 in
Henduras, 44.6 in Nicaragua, 40.8 in Psnama /83/, Sections, tubes, sheets, plates and billets
are main itsas of ismperts. The principal suppliers are Belgium, luxsmburg, the U.S.A..France
and Great Britain, Constructing small non-intsgrated works are preasntly projected in all
countries of Central America.
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In Costa Ricg & steel tubemaking plant with a capacity of 6,000 tons per year is being
constructed by lndustriae Metallurgicas ( INMENCA) with the participation of Mannesmann A.G.,
PRG /84/. A galvanizing line wae purchased in Japan, its bringing in operation will allew
the country’s capacities of galvanized sheets to be increased from 10,000 to 50,000 tons per
year /85/.

in sSalvedor there ie a small foundry working on ecrap.A plant to produce galvanized aheets
with a capacity of 10,000 tons per year and a tubemaking plant are planned to be built. 4 plant
to produce bolts and nuts with a productivity of 50 tons per month ia planned to be constructed
with the assistance of Japanese compenies.

in Guatemala there is « sheet galvanizing plant with a capacity of 12,000 tons per
year. It has been buiit with the financial and technical assistance of Japanese firms /86/.
There is also a small plant producing plates, sheets, common sections and apecial profiles /87/.

In lionduras metallurgical works are absent. Mexican company Altos Hornos de Mexico studies
 poesibility ot building a steelmaking plant thsre with a capaeity of 50,000 tone of steel
per year /29/.

In Nicaragus Cia. Aceroe Nacionales with g capital of & 5,000,000 wae established in
Managua in 1965 that plans to build a plant with a capacity of 10,000 tone of tubee and sections
per year /29/.

1n Panama Cia. Hierro Technica purchased the equipment for a Plant with a capacity of
6,000 tons of steel sheete per month in the Federal Republis of Germany. Production of thie
plant is designed for automobile industry /88/. Cia, Productora de Acero y Accoclada was estab-
lished in 1965, which is planned for building a steelmaking plant with a capacity of 100,000 tons
of common eteel per year. This plant production is believed to be used for home consumption as
well as to be exported to other countries of Central America /29/.
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CHAPTER IV
TRON AND STEEL INDUSTRY OF AFRICA

Africa is the third continent of the world as to magnitude. Its area is 30.2 m.sq.km and
ita population exceeds 327 millions (196‘7): At present there are A8 states in Africs of which
41 are sovereign stetees.

Many couptries of Africa have worked out programmes of industrial development. The prog-
rammes foresee, among other things intenaification of exploring mineral resources snd construc-
ting iron and cteel works for yeare sfter World War II and the time of deriving independence.

Despite the fact that mineral resources of many Africen countries are poorly explored,
it bas been found that these countries ers rich in iron and manganese ores with their total
reserves (excluding those of the Republic of South Africa, Angola, Mozambique and Rhodeaia)
amomting to 24,000 and 300 m.t Tespectively /4 /.

In 1967 the iron ore output in the countries of Africa was about 45,7 m.t. (10.6% of the
world total x/)' with Liberia®’s ahare being 19 m;tona. that of Mauritania - 8 mil.tone, Algeria
2.3 m.tons and Sierra Leone - 2.2 m.tone /2,3/.

The mwajor part of the iron ore produced is exported mainly to the countries of Western
Burope, the United States and Japan,

The iron ore output in the countries of Africa 18 expected to reach 60 m.t in 1970 /4/.

Deposits of chrome, molybdenum, nickel ores and other mineral resources required for pro-
duction of ferrous metals have been diecovered in Africa.

Potential resourcea of coal in the countriea of African continent are approximately about
88,000 m.t with about 76,000 m.t being accounted for by the Republic of South Africa . /1/

Proved reserves of oil in the countries of Afri:a amount to 5,600 m.t f1/.

Many African countries are rich in hydroresources (the Nile, the Congo, the Niger, the
Zambezi and other rivers) which have been insufficiently uaed up to now,

Rated capacity of power stations (thermal and hydroelectric) in developing countries of Africa
are eetimated at 5.3 m.kw with electric power generation amounting to 17,800 m.kwh in 1966 /5 /.

Construction of new hydroelectric power etations in theae countries will create necessary
prerequisites for the development of the production of iron, eteel and ferroalloys in electric
furnaces.

Some general data charecterizing the economica of certain developing countries of Africa
are given in Table 1,

Industrial backwardness of the most countries of Africa has a restrictive influence on
creation and development of iron and steel induetry and on expansion of ferrous metal market.,

Per capita steel consumption in the countriea of the African continent ie the lowest
one in the world (8 kg. as againat 250-300 kgr in industrially developed countries), that re-
sulte from the low level of per capitea national income which 1e 10-25 times below the le=
vel of the developed countries, and from the absencs of national machine-bullding and metal=-
working industries which ¢onsume approximately two thirds of ferrows metal output in developed
countries. /6/

On the average, about 40% of ferrous metals are used for conatruction, avout 30% are used
to manufacture packings for agricultural goods and the rest of ferrous metals ia accounted for
by pipes for oil and gas industry and for irrigations purpoaes in the countriea of Africa.

In some countries the mining industry ie e major conaumer of ferrous metals.

x/ excluding the USSR and other socialist states
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Table 1. Soms zeneral data on the sconomicc or tha developing
countries of Africa

s .
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rics *
The UAR 1000 30147 3.8 950 9 202.2190 0.5 186 7000 20" 5895.0 »
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Algeria 2382 12580 2.1 1.350 - 878.0 100 2.3 - 38250 50  1119,0 15 A
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Noroeco 435 18180 1,9 170 50 1.6 160 0.9 286.,2 100 470 1431,0 15
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one 72 2839 0% 8400 - - - 202 . o . -
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Upper Volts 272 5054 - - M,0 - - - - - - t21.8
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Table 1 (continued)
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Annual P1€ iron output in the UAR 1s 200.000 +¥

Annual steel sutput in the UAR is 300,000 4%/
Aanual output of rolled products tn the UAR 1s 350.000 %/

Annual pig iron output in Algeria 1s 17.000 tx/

Annual steel output in Algeria is 18000 tx/
In 1965 6000 ¢t of steel were produced in Kenya

In 1965 Uganda produced 28000 t of steel

In 1968 Pig 1iron production in Tunis was 128,000 t,

gections -~ 69,000 t.

x/ Estimate

steel - 80,000 t, heavy and light
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At present, about 30 1iron and steel works are in operation in the developing countries
of Africa including two fully-integrated works in the UAR -nd Tunisia, Bight iron and stesl
works are under constructinn in the UAR, Algeris, Moroceco, Kenye, Ugands and Zambia. The plants
now in operation are mostly specialized in production of haavy and light sections and rein-
foreing rods. Recently in some countries (the UAR, Nigeria, Bthiopia, Kenya, Uganda, atc.) works
producing steel pipes and hot-rolled aheets including galvenized sheets have been built or are
undar construction /7/.

In many developing countries of Africa construction of iron and steel works was initiated
by the governments which took the major share of cepitsl investments (including foreign curren-
cY) upon themselves.

In other countries the state encourages private companies (including toreign ones) to build
iron and steel works by granting verious privileges, credits etc.

Industrial countriee play an important role in building iron and steel works in the deve-
loping countries of Africa by providing financiel and tecknical assistance in the construction
and oparation of thesge plants.

The African Unity Organization (AUO) was created for coordinating the effurts of the
countries of Africe in all the sphares of ectivitiee (including economics) in Addis Ababa in
Nay, 1963.

Under AUO a commission on ecomomic and sociel problems was formad which studies and
settlas various economic problems of the region in cooperation with UNO's Economic Commissiom
for Africa /8/,

African Planning Institute in Dakar (Senegal) is diractly involved in development of the
cooperation prospecte. The Institute has prepared, among othar things a project for creation
of integrated iron and steel industry in the countries of West Africa:

Ragional coopsration of the Magrib countries (Algaria, Iibya, Marocco and T™unisia) has
been also organized.In 1964 the Standing Advisory Committae of the Magrib countriee was crested.

Tha Center of industrial investigations openad in March 1968 in Tripoli (Libya) serves to
the purpose of cooperation of the Nagrib countries in induatrial sphere. This center will be sn-
gaged in genersl economic problems of planning and in coordination of msasures for development
of industry in the Magrib countries, as well as in problems of tha territorial layout of in-
dustrial plants, cost price of products, product quality control, training of national per-
sonnal of industrial epecialists /9/,

To finanes the intra-African trada and regional projacts the Bank of Eeconomic Development
of Africa (BRDA) with US 250 m. dollar capital was organized in Abidjan (Ivory Coast) since
July, 1966. 23 eovereign states of Africa are share-holders of the bank.

A report on prospacts of industrial dsvelopment of tha African countries, was mada at s
conference of manufacturers and finsnciers hsld in Addis Ababa in January, 1967, Four re-
glons in which the developing countries of Africa are located are congidered in the report.

Rast Africs - Ksnya, Ethiopia, Uganda, Tanzunia, Zambia, Mslagasy Rspublic, Somali, Malawi,
Rwanda-Burundi, Rhodesis, Maurique, Raunion, Prench Coast of Somali, Komori.

Central Africa - Congo (Kinshasa), Congc (Brazzavilla), Gabon, Chad, Camarcons, Centrsl
African Republic.

Nept Africs - Migeria, Ghana, Ivory Cosst, Liberia, Guinea, Siarra Leone, Dahomey, Upper
Volts, Mauritania, Niger, Mali, Sanagal, Togo, Gambis.

North Africg - the UAR, Punisia, Algeria, Libya, Morocco, Sudan.

Tha countriee of Eaet Africa, as ia avident from the report, consums yesrly 450.000 t of
ferrous metals of which only 15% (about 67000 t) are supplied by local worka.

Aversge yearly incremant in farrous matal consumption hae bean 3% sincs 1960. By 198( the
demand of the regior for ferrous metals is axpacted to increase to 1;_6 m. tons /8,10/.
The countriee of West Africa consumad sbout 500 000 tons of ferrous metals psr annum, It is
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expected that consumption of ferrous metsls in these countries will rise to 1 m.tone by 1970,
and to 2.4 m. tons by 1980, The conference of the west-african countries held in Abid jan in Oc-
tober, 1965 and devoted to the problems of industrialization, upheld the idea of building two
iron and steel works, viz.s semi-integrated works of 200, 000 tons of steel annusl capacity in
Mali and a fully-integrated one of 700,000 tons annual cspacity in Liberia, /8,11/

Average annual consumption of ferrous metals was 1.1 m.tons in the countriss of North Afri-
ca in 1961-1963, It 18 expected that the demand for ferrous metsls will incresse to 2 m. tons by
1975, and to 4?5 m.tons by 1980, The demand for cold-rolled sheets 18 expected to rise from
220,000 tons in 1965 to 1.8 m.tons ia 1980,

Thus, only in the countries of Bast, West and North africs consumption of ferrous metsls is
expectsd to rise to 8.5 m.tons in 19%0.

According to other estimates, the requirements of the countriea of the African continent in
etesl will amcunt to 10.5 m.tons in 1972-1975 excluding indirect import of ferrous metale (ma-
chines, equiment) which will amount to about 3.5 m.tons /107,

According to tls eetimates of UNO's Economic Commission for Africa ferrous metal demand of the
African countries will he 12 m.tons in 1980 with indirect import of steel being 3.6 m.tons € ,

It ehould be noted, that at rresent the national iron snd steel industry in the developing
countries of Africs does not play a decisive role in meeting the demanda of the ferrous mets]
narket not only of the whole continent, but even of the market of a 1imited number of stesl-
producing countries of Africs. Therefore the demands of the economics of the developing countries
of Africa are mainly met by imports. The major part of the ferrous metal imports is accounted
for by heavy and light sections (27.2%), staeel tubes and fltting!(?j:%), aheete (15.8%) and
wire roda (5.5%) (see Table 2), /12/

At present, eome African countries (Algeria, Morocco, for example) are completing conetruc-
tion of new iron and steel works, while some other countries (Nigeria, Ethiopia, Senegal, etc.)
have prepared plana for constructing the works of 100,000~250,000 tons annual capacity which will
use locel raw materials snd fuels.

Problems which the developing countries of Africa will have to settle, first of all consist
in lack of financial reeources and skilled mar. powsr. Up to now half of the required number of
workers and specisliste are invited frem abiwud br contracts that results in increasing the cost
of the operation of the iron and steel WOrKE .

To meet 75% of their requirements in ferrou: aetsls through national production in 1980 the
developing countries of Africa sre auppoeed Lc need sbout 2 bil,dollars of capital investments
for constructing new and expanding now existini iron and steel works.

ONO'e Bconomic Commiasion for Africa has recommended to build by 1980 subregional iron and
stesl works in eastern, western and centrsl areas of the continent and to carry out certain spe-
cislization of the iron and steel works in the northern ares. /6/

Upited Argb Repyblic
The United Arab Republic is an agrarian-industrial country, Since World War II, first small-

scale semi-integrated works with steelmaking and rolling shops of 150,000 tons annual capacity
and a few iron foundrier and wire manufacturing plants have been built in the country. Thsse

plants have been disposed arcund Cairo and Alexandris - two biggest industrial centres of the
provided with skilled man-power.

These worke supply the local market with up to 150,000 tons of rolled heavy and
light sections and reinforcing bsra, a small amount of hardwsre (wire and nails),steel and iron
caetinge,

About two thirds of the country’s demand for ferrous -etus(zoo,ooo-soo,ooo t/year)is met
by imports mainly from the countries of Western Europe,
Sincs June, 1952,the UAR pureues a policy of fast industrial development of the country

through creation of ite own heavy industry-energetics, iron and steel industry and machine- 61
building induetry,




Table 2. Ferrous metel imports by the developing countries of Africa in 1967, 10° tons

1 : : 3 : g 1 1 1 T T T
Country :Inf:;s:'l;:;l :H:;dvy . Wire :Strip :Platoa:Sheets:sltx;:iiwire :Tin— :gx:': Potal

tsemis =treck!115ht : rods : H s ; and :plate : and H

: nate-zaec- : : : : . fit-, : ’vheela,

: rinlaztiona : . . : =t1ngs: : . :
Algeria 1.6 3.3 32.4 7.5 8.6 13.3 18.8 43,1 7.4 7.6 0.6 144,2
Congo (Kin- .
shasa) - 1.0 18.0 1.0 1.3 5.8 14,6 4.3 1.1 2.1 1.0 50,2
“thiople 4,5 - 6.3 0.1 0.1 1.4 19.6 3.9 0.4 - - 36,3
Ghana 0.4 5.3 12,1 0.5 0.3 1.0 8.7 3.3 1.3 0.3 0.8 34.0
Guinea - - 1.8 - - 0.1 0.4 0.6 0.4 - - 3.3
Liberia - 1.5 7.6 - - 2.8 6.0 2.8 0.8 - 0.6 22.1
Libye - - 73.4 1.6 0.4 9.2  10.7 159.1 4.7 0.3 - 259.4
Malagasy Re-
public - 0.7 15.0 0.3 - 1.4 12.% 2.1 1.8 2.8 - 36.1
Nalawi - - 0.4 - - 0.1 z.9 0.4 - - 0.2 4,0
Morocco 0.0 0.3 35,0 21.6 0.5 10.6 19.9 12,6 10.3 28.8 1.2 141.9
Nigerie 2.0 4.3 58.1 8,2 2.7 8.7 54,0 56.8 3.1 7.9 0.8 207.1
Rwanda
Burundi - - 1.0 - -— _— 2.0 0.2 - - - 3.2
Sudan - %28.6 18,5 0.3 1.7 5.1 17.7 7.9 0.3 5.9 2.2 98,2
Togo - 0.4 2.5 - 0.1 0.2 2.2 0.6 - - - 6.0
Tunisie 11.0 4.8 16,7 - 0.2 8.0 12.6 1.3 5.3 2.4 - 74.9
Zanbia - 3.7 4.6 - 0.1 1.2 7.0 2.2 0.3 - 0.1 19.2
The UAR 49,6 8.6 82.9 37.9 23.7 18.0 15.4 25.7 4.0 14,2 2.2 282,2

Total 69,7 23,1 386,32 29,0 39.2 86,9 228.9 339,20 21,2 20,9 %7 18223
4.9 5.1 27.2 5.5 2.8 6.1 15.8 23.9 2.9 5.1 0.7  100.0

Note: Numerator - thousands of tons, denominator - % of the total

Por this purpose the country has developed programs of expansion of geological prospec-
ting and construction of new iron and stee! works.

In accordance with the first program of development (1957-1960) fully integrated iron and
steel works was commimsioned in Helwan in 1958,

Por the second five-year program (July 1960-June 1965) it was plenned to inveet 46.8 m.
Mgyptian pounds (or 10.7% of ell the cepitel investments in the industriel development) in deve-
lopment of the national iron and steel industry. Practically, cepital investmenta for develop-
ment of the iron and ateel industry amounted to 106 m. Egyptian pounds during this period.

In this period the UAR eccompliahed constructing a ferroalloy work 1in Abou-Zenima (Sinei
peninsula) and a plant for manufacturing welded pipes in Helwan. Now existing plants were moder-
nized and expanded. Over 60 m. Egyptian pounds were apent on modernizetion of the iron and
steel works in Helwan only. /7,13f.

While fulfilling the first and the second development programs the UAR govermment invited
domestic and foreign private cepitel to perticipate in financing the construction of industriel
&Ants due to the shortage of its own financial reeources. /13 /.




J

Later on the UAR government followed the path of expansion of the etate sector in the eco-
uomics as a whole and in the iron and steel industry in particulsr. For these purposes along
with 1{ts own capitsls, the UAR government took on foreign credits received in conformity with
inter-governmentel agreements.
¢ At the eame time the pecee of the iron and eteel induetry development were slowed down
due to narrownese of the internal ferrous metel market, lack of technical"know-how) lack of
skillad pereonnel of engineers, techniclans, and workars and due to poor prospecting mineral
reeources and insufficient development of traneportation facilities.

Nevertheless, tha gross product of the UAR iron and steel industry increased from 4 m.
Bgyptian pounds in 1952 to 12 m. Egyptian pounds in 1966 and per cepite steel production ine
creaeed from 5 to 10 kg. during this period /ta/.

At present the production capacitiee of the UAR iron and eteel industry are estimated in
regard to production of steel et 0.4-0.5 m.tone per annum. But the evailable steel production
capacities ere nou amply utilized due to the leck of skilled manpower, shortage of screp, spare
parts and due t. high costs of production, / 2/

It ie axpected that as soon ae S4 new iron and eteel works ere completedt'x{ the steel pro-
duction cepacities of the country will incresse to 1..8-2.3 m.tons and thoee of rolled products
to 1.6-1.8 m.tons by 1970 / 7,14/ .

The USSR and other socialist countriee hava been rendaring and render now coneiderable
essistance in the development of the UAR iron and steel industry in accordance with various inter—
governmental agreements.

With the USSR economical and techaical sssietance, the UAR has conetructed, conetructs now
and will construct in the :uture 13 iron and eteel works or separate shops.

In 1962, a coke and by-product shop and s einter plent were constructed at the Halwan ir ;
and steel works; in 1363 a cast-iron fitting plant of 1200 ton/year capacity and welding elect~
rode ehop of 25 m.t/year capacity were built; e forging plant (9500 t/year cspecity) was built
in 1964,

Sheet rolling shops are undar construction at the Helwan iron and steel worke 14

Raw materia! an’ fuel—ensrgy resoucces
Potentlel 1iron ore reserves of the AR se ostimsted et 0.95 bil,tons including 600 m. tons
in Aswan, 300 m.tons ‘1 Beharim Oeeie (Western Desart), 40 m.tons on the coast of the Red Cea
. Vadi Kerim)./15,15.,

Hemetite ores n7 the Aswan depoeits contain 47% Pe and up to 3.5% P.

Oree mined in Aswsn arc shippad to the Helwan iron and steel works by rsilway, Shipping of
ore from Aewan down the Nile ie elso planned.

Hematite iron ore mined et Baharia Oasis contain 50-5%% Fe. Iron ore aining of this aepo-
8it wae bagun in 1963. It is expected that by 1970 mines of up to 2,54 m.tone/year capacity will
be built and put in oparation in this region.

Thie depoelt is exvected to become tha main iron ore base for the Helwan iron and steel
works. /7 /.

Iron ore deposite in the region of Vadl Kerim on the Red See coamet consist of ferrous quarte
, zites with about S0% Fe-content./ {1/

Potential reservea of manganese oree in the UAR are estimated at 9 m.tons, including 2 m
tone of ikmown and probable ores |,

z/ At preeent all the iron and steel industry works in the UAR ere under etete control.

=/ Including 9 units for making iron and steel, 11 mills for production of eheets and wire and
15 foundriee.
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The main manganese ore deposit ie in the south part of the Sinai Peninsula (Umm Bogma re-
glon) at 20 km dietance from the Suez bay. Ores of this deposit contain about 22% Mn. Ores
mined here amount to 97% of total manganese ore output of the UAR,

The following are the data om the irom and manganese ore output in 1952-1967, 105 tons,/2,

3, 1A

Zear Irop ore
1952 -
1957 245
1960 239
1961 422
1962 261
1963 490
1964 a7
1965 507
1966 880
1967 500

Mangenese ore
19
86
286,
278
186
167
328
182
186

Ths most part of the mangansee ore mined ie exported mainly to Italy, Japan, Great Britain,

FRG (Tahle 3)./14/

Table 3, Manganese ore export from the UAR (105 tons)

i Years

importers 1964 i 1965 i 196
Italy 61.4 86,0 50.3
Japan - 16.5 31.0
Great Britain 26,9 34,0 17.0
FRG 28,2 20.6 10.2
The Netherlands 10,2 18,3 -
Belgium 40.6 13,5 10.1
CssR 13,1 6.1 3.8
Total 190.4 155.0 122.4

In the UAR there are also depoeits of non-ferrous orss, refractory clays, lime, dolomite
and other mineral resouruee required for: production of ferrous metals.’7)/

It has heen long thought that the UAR has no

coal dspoeits. Recently a faw coal deposita

have heen discovered in various parts of ths country.

The coal depoeit in Maghara (the Sinai Peninsula) has been put in operation in 1968, It
was expected that coal output at this deposit will rsach 300 000 tons by 1969. /7/

At preeent the major part of the UAR requiremente in coal (that for coking including) are
moetly met through imports mainly from the USSR and Poland.

Main o1l field in the UAR are located on the

Total known reserves of oil of the UAR were
in the UAR during 1952-1961 period increased from

Power generation in the UAR during 1952-1966
eix times,

When conetruction of the Aswan High Damp and
power generation in UAR will reach 14 bil, kWh,
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Red Sea coaet and on the Sinal Peninsula.,
estimated at 202 m.tons in 1967, 0il output
2.4 to 7,0 m.tons.

increased from 1 to 5.9 bil, kWh or almosat

hydroelectric power station is completed,

Before the World War II, Egypt exported shout 40, 000 tons of scrap a year. 'n the post-war
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period ti. UAR faced the problem of providing th: iron and steel works of the country with steel
scrap thst was the result c¢? exhaustion of the scrap reserves nd insufficient level of the de-
velopment of the machine-building and metalw: rkiug industries, Exnort of scrap was prohibitsd,
Now the scrap import amounts to about 45,000 -50,000 tons per annum.

Productinsn of ferrous metals and ircn and steel works

According to some reports, ecert output of ferrous metals in the UAR has reached the
following level: ipon ~ 200,000 “ons/yeer, stesl - approximately 300,000 - 325 000 tons/year,
rollsd products and other nreducic of furthevr praocessing - 350 000 - 275 ¢OC tons/year (including
heavy sections -~ up te 70,000 tors, light sectiong - up to %, 000 tons, reinforcing rods - up to
187, 000 tons, plates - uv to 30,000 tong, sheets - up to 10,000 tors, wire - up to 13,00C tonc,
3teel plpes - up to 6 000 tons, steel forgingy - up to 4,000 tons). On the average the productinar
of steel castings dut.ing 17)4-1966 was ahout 5,000 tens per annur, iren casting - 46,000 tons
psr annum, /7,14/

To~day th TAR has rive fron and steel #arhg, viz. a fully-integrated iron and steel works
in Helwan, three cemi-intaszraled works with sieelmaking and rolling shops in Abou-Zabala, Kosto-
rad and near Alexandria and a ferroalloy piant in Abou~Zenima,

Desides, a rew fonndries and wice mann acturing plant: and shops are in operation in the

vicinity of Jairo wna Alexandria.

Some products made of ferrius metals (welded steel pipes, wire, iron and steel castings),
ars also produced at macnhing-bilding and some o« ther planty,

' When the projectes prograns are fully carried out, the UAR will complete construction of
the Helwan iron and stee; ‘omplex, an iron and steel works of 51(‘,0!‘0 tons annual capacity of
hesvy and light sectionc snd wire in Aawan, a plant of 20¢,000 tons annual cavacity of ;lates
in Alexandria anc¢ 2 welded pipe plant in YMelwsn. /7,14 ,8/

Ths oldest iron ar: uteel works of the *AY {8 o National Metal Tndustries gemi~interrated
plant located at C km, from Cairo. The ster Imak (g 8hop of this works has two 75 t oven=hearth
furnacee of f}()/ N0 tins  steed snomal cavacity. The rolling shop »f the werks 13 provided with

a section mill arel o draabench, The sect:co <911 comprises a three-high corpine stand, seven
two~high finisiinge stands, o coolie oank ‘nisting eqnirmeont. Total capacity of the rellin-
shop is about A0, 000 Lens £ heav, &= ‘iz ' . < long and wire per year. Modernization of the
works is planned ‘ot will incrcase itg stes, . o ity to 160,00¢ tens per year, and rollins

. nroduct capacity ur Lo 1), 000 tone per yen o, For this purposs & 30 tnon arc furnace an.) n
continuous castine © 4.t will be installad st the works. Y

At the semi-litexrated plant belongine t Jelta Steel Mill SAA in Mostorad (near Zairo)
. two (15 and 18t) arc Purnsces are installed in the elsctric ateclmsaking shop, Total annual ca-

pacity of the shop is 5§ OOC tons. The rolling shop of the plant is equipped with a sec*ion
©ill consisting of a cogging ctand, +wo ronghers and seven finiching stends. In the rollin-
shop there 1ls #lgo & wire producing division enulpped with automatic drawbench *that rradiares
wire in coils. The foundry shop of ths plant is provided with a /1 t/hour capacity curnla fure
nace end two 3t arc furnaces. Machinery and equipment for this works have been supplied by
British, French, Italian (arc furnaces for electric ateelmaking shop) comprnies,

Tn 1963 this plant produced: steel - 70, 000 tons, sectisng - 6‘%, 000 tons, wire - 4 NCMions,
steel castings - 2200 tons, iron castings - 7,000 tons.

Steel capscities of the plant are planned to be increased up to BOOOO tons a year oy
providing one more 15~18 t arc furnacs, It a also planned to organize production of alloy
steels, te erect a billet mill of 72000 annual capacity, to build a steel casting shop of
20000 t capacity and to expand the wire caracitiea of the plant from 6000 to 172000 tons e~
annum. 7/,

The_m belonging to The Bgyptian Copper Works (near Alexandriax/) has & steelmaking

x/

= Besides rolled steel products the plant aiso produces copr

T,oaluminiam and lesd polled

products, jpipes and wire made of Lhece metals, oF
. e




and a rolling shops which were built witn ass'stance of American and West~German companies. The
steelmaking shop of the works has two 25 tons oil-‘ired open~hearth furnaces and its annual ca-
paclty is estimated st 65 000 tons.

The rolling shop of the plant comprises a cogging stand, three riughers, and five finishing
stands., Monthly capacity of the shop is 6000 tons (if the shop works in three shifts), The mill .
is used to roll 8-2R mm diameter reinforcing bars,

By 1970 the works is planned to he modernized by erecting a 30 t arc furnace and continuous
cssting plant, oxygen plant of 800 cu.m/hour capacity, A section mill of 80000 tons annual ca-
pacity operated in two shifts and a heavy steel casting shop of 10000 tons anuual capacity
equipped with a 15 t arc furnace. As the result of such modernization the steel capacity of the
works will reach 100000 tons per annum and rolled product capacity - 153000 tons per annum. / 7/

A fully-integrated iron and steel works waa commissioned in Helwan in 1958, To control the
operation of this works and mines in Aswan The Egyptian-Iron and Steel Company wss established
with 80% of its capital belonging tc the UAR and 20% - to Demag Company, FRG./17// Annusl ca-
pacity of the works wss initially estimated st 265000 tons of steel and 200,000 tons of rolled
products. The steel capacity of the plant is now estimated at 315000 tons per year, /14/

Purther expansion of the Helwan works is now beins carried out with financial and techni-
cal assgistance of the USSR, .

The Helwan complex comprises iron ore mines in Aswan, a sinter plant and the following !
shops: cocke and by-products, blast-furnace, Thomss steelmaking, electric stvelmaking, rolling
mill, a power station, a water supply plant, a mechanical shop, an oxygen station and
other auxiliaries.

The annual sinter plant capacity is estimated at 250000 tons of sinter, coke and by-product
shop capacity - at 56(000 tons per year (the coke and by-product shop was expanded in 1965)./13/
The blast-furnace shon has two blast Purnaces with diameter of hearth = 5,1 m, woerking

volume - 500 ma, dally production capacity - 400 tons (each), Total capacity of the shop 1s
260,000 tons of irom per year. ‘

The Thomas steelmaking shop is equipped with three 15 t basic converters and a %00 t mixer:

No oxygen is used for tlowing,

‘'ne shop is equipped wi*n a plant for crushing Thomas slag. The plant capacity is up to
50,000 tons of phosphate fertilizers per year,

The electric steelmaking shop is equipped with two 12 t arc furnaces. Total capacity of
the shop is 40pOC tons of steel a year, 719

Ingots sre delivered from the steelmaking shoys to the blooming-glabbing aill.

900 mm reversing blooming-slabbing of 480,000 t annual capacity has been manufactured by

Demag and Simag comnanies (FRG). The mill is used for rolling the ingnts into blocms '
(cross-section from 50x50 to 225x22% mm) and siabs 60-100 mm thick and 300=~500 mm
wide. /19/

The metal 1s delivered after scarfing at the auxiliaries to heating furnsces of the gec-
tion and sheet-rolling miils of the works.

750 mm three-stand reversing heavy section mill is of 120000 tons annual capacity. This
mill is used for producing up to 120 mm diameter rounds, rails, sleepers, channel irons,
beans and angles. 19/

Semicontinuous light section mill installed in 1964, comprises two cogging stands, four
roughers and five finishing stands. The annual capacity of the mill - 100000 tons of sections
and wire rods, /19/

To roll plates of 5-P?% mm thickness and up to 1500 mm width is provided a AQOOO tons
annual capacity mill, Sheets of 1-4 mm thickness and up to 1000 mm width are rolled on a
sheet mill of 100,000 tone annual capacity. /19/
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The following aquipment was undar construction and was to ba put in operation in 1968: a
semi-continuous hot strip mill, a cold sheat mill, a tinning and galvanizing line.
Data on production programs of this aquipment (by stages) are shown in Table 4. VALY

Table 4. Production program of new units of the Helwan ire: and steal works
(thousands tons)

Stages
Rolled products 1 II II1
Hot-rolled sheets
Skelps for pipes, 2-6 mm thick 80 120 170
Multipurpose hot-rolled ahaats,
2-7 mm thick 40 120 170
Total: 80 240 340
Cold-rolled sheets
Sheets for daep and extra-deep
drawing 45 140 200
Hosps and band 25 70 110
Tin plate 45 45 45
Shaet 1rou 5 5 5
Galvanized sheet 10 20 20
Corrugated sheeta 5 5 5

Long-term programs ¢f developmant of the Helwamn iron and staal complex will require expen-
ditures of 190 m. Egyptian pounds. Pullfilmant of thasa programs will result in incraasing “he
capacity of the sinter plant up to 3;5 2.tons of sinter a year, the sapacity of the blast fur
nace shom - to 1.5 m ton: «f plg ir v 3 ,e-- and the capacity of the staalmaking shops - ug
to 1.-‘5 m. tons of steal A veqr. 1t ls alsn 1:nned to build tha third and the fourth *)ast
furnaces (workine volume - 1033 m") and daily capacity about 2000 tona of iron), an o. n-
converter shop with cntinuous casting plants and to install new rolling mills. /19/

The ferroalloy plant in Abou-Zanima, the orly plant of that type in the UAR, was buillt
at the coat of 12 m.Bgyptian pounds with assistance of Norwegian exparts. Production capacity
of this plant commissicned in 1965 are estimatad at 1QOOO tons of ferromangsnase and 22000
tons of iron a year,

Foreisn trade in ferrous metals

Roilad products are used in the UAR for construction purpoass (BO% of the total consum-
tion), for railways (up to 10%), for various industrial and agricultural purposas (up to 10%).
Importad ferrous metals meat about 40% of tha country demand as against 83% in 1952,

Par capita stael consumption in the UAR ia supposad to reach 50 kg by 1970 as against
27 kg in 1966. /77 The UAR iwnports iren, farroalloys, feeds, sheats, sactions, tin plate
and galvanizad sheat, railway materials, rcpas and cables, wire, pipes hoops and bands,
alloyed and special steals,

Countrias of West Buropa, the USSR and othar socialist countrias as well ac Japan are
major suppliars of ferrcus metals to the UAR.

Export of ferrous metals from tha UAR is rethar low and amounted to 14'200 tons in 1963,

12600 tons in 1964 and 3600 tons in 196%. 67
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_Tuntsia

Tuniaia ie an agrarian country with relatively developed mining industry. About 70% of the
country population are engaged in agriculture and %0% - in the industry. There is a fully-integ-
rated iron and steel works in the countrly. Potential reserves of the iron ores are estimaved at
55 m.tons. At present the biggest deposit of iron ores is in Djerissa (western part of the count-
ry) with its proved reaerves estimated at 20 m.tons of iron ore of 50-54% Fe content

Other deposits of average 50% Fe content iron ore (Douaria, Tamera-Tanara, El-Harreh) are
located in the northern part of the country. 717

Almost all the mined iron ore is exported mainly to the United Kingdom, Italy, France,
Czechoslovakia, the PRG and Poland. Data on iron ore output and exports are given in the table
below. (2,3,14)

T !
! Years '
+ T T Y Y Y ™
;1960 | 1964 | 1965 | 1966 |, 1967 | 1968 !
Output, m.tons 1.0 0.94 1.1 1.3 0.9 1.0
Fxport, m.tons 1.0 0.9% 1.1 1.2 not not .

avallable available

The first fully-integrated iron and steel works helonging to El-Fouladh Company was put
in operation in 1966 in Menzel-Bourguiba. The works operates on iron ore suppiied by the rail- '
way from Djerisaa.
The worka comprises: an ore-dressing complex, a sinter plant of 500 tons daily capacity, a
blast furnace of 4.0 m hearth diameter and 110000 tons of iron annual capacity, a 300-t nixar,
two 15-t LD converters of 100000 tons annual steel capacity, two double-strand continuous
casting plants and a combined medium and light section mill, Tnitlal annual producticn capacity
of the worka was estimated at 70000 tons of sections. The works is now supposed to increase in
the future ita annual rolling capacities to 120000 tona. The works was constructed at the cont
of 20 m, tunisian dinars. /175,
There are 1250 persons working at this works.
It is planned to build two new werks, viz. a work for manufacture of steel pipes and a
worka for manufacture of wire. /7,20/ ’
In 1967 Tunisia imported 74900 tons of ferroua metals including sections - 16700 tons and
pipes and fittings - 14300 tons. Rolled producte are exported to Tunisia mainly by Prance. Perrous
metals are also imported from Relgium, Luxemburg, the USA, the USSK, Italy end the KRG, YARYS N

Alperia

Algeria i3 an asrarian country with rather developed petroleum industry. Agriculture In
which over 75% of the country population are engaged is the major branch of the country economics,

Potential reserves nf iron ores in Algeris are eatimated at 1.35 bil.tons including 20 m.tong
of proved reaerves with Fe-ccntent amounting to 0%,

In 1952 the biggest iron ore deposit of Algeria was Alecovered in Gara-Djebilet (South-
Western part of the country). Proved iron ore reserves in this deposit are estimated at 250 m,
tons. Fe-content of these ores amounts to S7%.

Another major iron ore deposit is ir Quenza (north-western part of the country). flere re-
serves of 52%-Pe content ores are estimated at 100 m.tons. A new iron ore deposit was discovered
in Garetel-Gabel in 1963,

Algerian iron ore (mainly from Quenza deposit) 1s exported to the United Kingdom, Italy,

Belgium and Bulgaria. /1. :
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Manganese ore deposit has been discovered in the Djebel-Gettare region.

Potential reserves of coal are estimated at 100 s.tone with preved reserves
amounting to 9 m.tons. Main coal deposite are in the western part of the country (Colon-Beshara
region). Coal output ie rather negligible and amounted only to 5qooo tons in 1967.

Below are data on iron ore cosl output in Algeria in 1948-1968 period. /2.‘!6.21/

Iggrs Ironope”’, pil,tons Y Bil.t Soal, thougand tops
1948 1.02 226
1957 1.45 236
1960 . 179 119
1961 1,49 78
1962 1.07 53
1963 1,03 38
1964 2,787/ 46
1965 3,00/ 45
1966 1,8/ 4a
1967 2.3/ %0
1968 3,43/ 50
x/ -Pe-content

=/ _ Merchantable ore

Proved o11 TeBerves are estimated st 878 m.tons. Major oil flelds ere Central field
and Port Polignac field. In 1967 oil output in Algeria was 38.2 m.tons. Oil is exported mainly
to Prance. /1,22/

Potential reserves of natural gas ere estimated at 1416 bil. cu.m. Ma jor gas-bearing fielde
are concentrated in Haesi-r'Mel, Fort-Polignac, Hassi-Tuareg and Gassi~Touil. In 1966 gas pro-
duction in Algeria reached 2046 m.Cu.® Natural gas ia mainly exported to the United Kingdom and
Frence. /1,21/

At present there are three iron and steel works in Algeria including a works under const~
ruction.

The "iAsilor" semi-integrated works commiasioned in 1941 consists of an open-hearth shop,

e rolling mill shop and a hardware ahop. The open-hearth shop hae a 35 t and two 10 t open~
hearth furnaces. Total production capacity of the shop is 30000 tons of ateel per year. In re-~
cent years only the 35-ton furnace fired with natural gas-oil mixture wag in operetion. The
rolling mill shop is of 50000 tons annual cspacity, In the hardware shop there are inetalled
several wire~drawing muchines and a unit for wire-net manutacture (the use is nade of spot
welding method). Monthly cepacity of this aggregate is 300 tons. /197

At the Reghaia works belonging to Altumec company there are two Pipe-welding units that
produce pipes of 100-175 mm diameters. 119/

In 1960 construction of a fully-integrated iron and steel works was atarted in El-Hadjar
(near Annaba) with assistance of a French company Societe Binoise de Siderurgle.In 1965 the con-
etruction was etopped. Next Year an agreement with the USSR was concluded on completing the
construction of this worke,

The works will comvrise a sinter plant, blast furnacee, gy oxygen-—converter ehop,continudus
casting plants, rolling milis and Pipe-welding units, and a thermal and power etation,

Iron ore will be supplied to this plant from Quenza mines and coke will be imported. The
total cost of this plant is estimated at 1 bil.Algerian diners. 7/

First blast furnace of 304000 tons annual capacity was to be started up in 1968 and steel
production wae to begin in the fall of 1969. It is expected that at firet the steel production
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a2t this works will be at }50900—450p00 tons level. The first stage of the works comprises a
rolling mill shop equipped with a plate mill which will bLae s.oplied by Innocenty Company (Ita-
1y) and a pipe produrirg shop for which Hoesch company of the FRG will manufacture all the necegsa-
ry equipment,

The pipe rolling shop will be provided with four spiral weld-pipe mills for pipes of 406~
1066 mm diametera and with auxiliary equipment fncluding that for nips quality control, Rated
capacity of the shop - 100000 tons of pipes per annum. The shop was to he put in operation in
1969, /23/) According to some reporta this ehop was commissionesd in November, 1968, /o4/

The second stage of the works provides for construction of a cold rolling will, a section
mill and tinning and galvanizing lines,

Hoesch Company was contracted to build 8 pipe manufacturing plant ¢ ~A4100=100000 tons
annual capacity in the vicinity of Constantine,

Pipes produced at this plant will be mainly used by the petrsleum industry of the country.,
Total cost of the works is estimated at 11.5 m.dollars. 725/

According to some reports, steel output in Algeria has been 5t 17000 t/year level recently,
olled productes output - at up to 18000 tons/year and pipe output - at up to 000 tons/year level,

Major requirements of the country in ferrous metals are met with the help of imports,

Import of ferroua metals in 1967 amounted to 144200 tonse (heavy and light sections 32000
tons, plated 133CC tone, sheeta 18800 tons, steel pipes and fittings 43100 tons). Ferrous metals
are imported mainly from France, Japan, Great Britain, the United Statea and the FRG, M2/

Libya

Libya is an agrarian country with a developed petroleum industry. About 80% of the country
population are engaged in agriculture.

There is a non-integrated i;teel works of annual capacity of 20,000 tons in Tripoly,

This plant belonging to Libyan Metal Industry , was put in operation in 1965S. The plant was
built at the cost of 150000 of British pounds. /7,19,

An {rom ore deposit was diacovered in Sebh (in the vicinity of Brak) in 1961. This deposit
of iron ore of 48-50% Fe content ig estimated at 720 m.tons.

Proved o1l reserves of the country are estimated at 3.9 bil, tons which are msinly con-
centrated in Tripoli and Kirenaika oil fields.

Tn 1967 oil production amounted to 83.5 m.tona. All the oil produced is exported. /22/

Potential reserves of natural gas in Libys are estimated at 105 bil.mB. According to press
reports FEssc Company of the USA has concluded a contract to 8upply natural gaa from Libya to
Spain anu Italy., /7/

Major demand of the country in ferroua metals ia met by means of exports which in 1967
amounted to 259400 tons (heavy and light sections - 73800 tona, sheets - 1G70C tons, steel
pipes and fittings - 159100 tons),

Ferrous metals are imported to Libya mainly from Great Britain, France, the WFKG, Japan, Bel=-
glum and lLuxemburg. /12/

Moroceo

Morocco 18 an agrarian country with a developing mining industry. There are no iron and
steel works in the country,

Potential iron ore reserves of the country are estimated at 170 m.tons. Rich iron ore
deposits are in the north of the country (Uixan region, 25 km from the port of Melilia), This
depoait reserves are estimated at 35 m,tons of hematite cres of 60762% Pe-content. Tn the
central part of the country, in Henifra, there is located an iron cre deposit with ores of 43%
Pe—content gang potential reserves being about 30 m, tons.

Tidzi, Tasila, Imin’-Turza, Keradid and Kenitra are other major iron ore depoaits which
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amount to 100 m.tons of ore with Pe~content varying from 18 to 53%.

Potential reserves of manganese oree are eatimated at 50 m.tuua. More than half of the man-
ganese ore output ie accounted for Imini depoaits the available reservea of which are estimated
et 5 m. tons with Mn-content varying from 50 to Sobk. At the Imini deposit, the manganeae ores
are mined in the underground minee. After ore separating two kinds of ore are obtained -
chemical and metallurgical ores. Varioue zradea of concentratee are obtained by way of dresatng"
the most part of ore is agglomerated at a sinter plant in Sidi-Maruf where a Dwight-Lloyd type
sinter machine ie used; sintering area of this machine ie 26 eq.m, capacity - 20 t/hour. ;26/

Potential coal reeesrvea of Moroceo are eetimated at 160 m.tons with proved reservea
amounting to 100 m.tone.

Output of iron and manganese oree and coal in 1960-1967 period is characterized by the
following date (thoueande tons) /2,5/

Year Iron omv Manganese oma/ Coal
1960 874 224,7 8412
1961 815 263,2 410
1962 675 207.5 370
1963 609 144 .4 804
1964 525 153.6 400
1965 9513/ 3124/ a8
1966 1.016> 285"/ as1
1967 5/ 9003/ no data A70
1968 " 900 no deta no data
1/

=By Pe-content; 2/ By Mn-contsnt; 3/ Raw ore;
Metallurgical grade ore; 5/ Eatimate

The iron ore mined in Morocco is exported t¢ Great Britain, Spmin, She FRG and Prance,
manganese ore - to France and the USA,

Proved Treeerves of oll are estimated at 1,6 bil. tons. 0il output 1in 1967 amounted to
100000 tons. /22 /

In conformity with the five-year program of the country economy development (1961-1964)
500-600 m., Moroccan dirhams were allotted for conetruction of iron and steel worka, /77

Coppers Co of the USA together with Britisk and Weet German companiuve has elabrrated a
project of ¢ fully-integrated iron and steel works which 18 now under construction in Ras-Keb-
dan (near Nador). Initially snnual capacity of the worke will be 180000 tons of steel and then
1t will be increased up to 250000 tona per annuam, The total cost of the plant - 150 m.dollare.

"he Ras-Kebdan worka will produce heavy and light eections, plates, galvanized sheets as
well as ferromanganese (up to 20000 t/year). The works will be supplied with local iron ores
and 1imported coke. /7/

It 18 contemplated to build a etesl pipe plant with up to 10000 tons of eteel pipes an-
nual cepacity, and a plant apecialized in producing steel and galvanized eheeta in Ceeablanca.
Japanese and Moroccan private companies plan to participats in construction of the Casablanca
plant. /19.27/

At prasent, Morocco'e demand in ferrsus metals 18 mainly met by means of importa.

In 1967 Morocco imported about 142000 tona of ferrous metals (heavy and light sections -
35000 tons, sheets - 20000 tons, wire rods - 21600 tons, tinned plate - 28300 tons, steel
pipes and fittings - 12600 tons, wire - 10300 tons)./1?/ Perrous metels are imported to Morocco
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mainly from Prance, the FRG, Grest Britain, Jspan and the United States.

Nigeria

Nigeria 13 an agrarian country with developed mining industry.

Since becoming a politically soverelian state, Nigeria has developad prograns envissging
construction of heavy-industry works including iron and steel works.

The first country economy development plan (1962-1969) stipulstes to allot 30 m. Nigerian
prunds (35% of the total capital investment) for construction of iren and steel works. /7/

Up to now natural resources of Nigeria have been explored pooriy.

Potential reserves of the iron ore sre estimated at 300 m.tons, with proved ressrves
amounting to 90 m.tona.

Reserves of the largeet 1ron ore deposit in Nigeria (in the sastern part of the country,
near Fnugu) are estimated at 47 m, tons of ores characterized by the following metal contents:
Pe - 35-45%, 510, - 14-16%, Al,0; ~ 9-10% and P - 0.6-0.8%. Reserves of the iron deposit on the
Agbac.ja plateau near Lokodja (in the central psrt of the country) are estimated st 30 m.tona of
ores containing Fe - 47-514, 8102 - 6=9%, A1205 -8-10%, P - 0,.7-1.3%.

Nigeria possesses the world largest deposits of niobium-contsining ores (columbites), Ni-
gerlia’s share in the world output of these ores emounted to 75~80% 1in 1965, The major deposits
of columbites are on the Djos platesu. Ores of these deposits 8lso contain tin and tungsten be-
sides niobium, Other large mines are in Egbe (Eabba provinco), where besides columbites tan-
talites are mined too. Columbites hsve been nined in Nigeria since the beginning of the sighties
of last csntury and at present its output 1s sbout 2,500 tons per year. The most part of the
dressed columbites is exported to the United Ststes and Grest Britsin., /1/

As to the produrtion of coal, Nigeria 18 the third on the African continent following the
Republic of souty Africa and Rhodesis, In 1967 Rigeria produced 97’000 tons of coal. Poten-
tial reserves of cos! in Nigeris are spproximately estimated at 500 m. tons of which non-coking
coal accounts for 300 m. tons and brown cosl and lignites - for 200 m. tons,

Major rcserves of coal are concentrated in Enugu basin in the eastern part of ths country
and sre estimsted st 200 q, tons,

There are reports saying that specisl methods have been developed for coking ths coal
mined in the Enugu basin, and thus for obtaining metallurgicsl coke, (7)

Major oll flelds are located in the esstern part of the country (Oloibiri, Afam, Bomy,
Imo-River, Korckoro, Fhubu). Potential reserves of these deposits were estimated at 482 m, tons
in 1967,

The firzt oil refinery in Ales-Elem (25 km from Port-Harcourt) of 1,45 m. tons annual ca-
pacity was put in operation in 194, Jo8/

Raw 5i]1 exportaed mainly to Great Britain, the FRG and Canads,

Potential reserves of natural ga8 in Nigerls are estimated st more than 10 bil, cu m.
Msjor natural ges flelds are in Afam, Apar and in the delts of the Niger (80 km. from Port-Har—
court)., Production of natural gas amounted to 1.4 m. cu m/day; by 1968 it was to be increased
two-fola, /o8y

Rated power generation capaclties of Nigeria are 358,000 LW with hydraulic power stations’
shsre amounting to 21,000 kW, /5/

In 19t lead, zine and lime deposits were discovered in Overi, Kalabari and Abakhameki
(eastern psrt of Nigeria).

According to some reports, molyhblenum deposits have been discovered in Zaria in the north
of the country, /1/

At present Nigeria dispoces ot “ive small non-integrated plants specializing in production
ot heavy and light sections and galvanized sheetg,

At one of these plants (in Fmen, near Fnugu) a section mill wss commissioned in 1962, This
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mill of 10000 tons annual capacity rolls ingota of ateel mads on local scrap in the electric arc
furnace. The output of the mill amounts t> 10000 t per annum. This mill rolls rounds, angles,
channels and other sections. Construction of thia mill was financed by the Nigerian government
(a9% nf the total -ost)and foreign companies (51%). /19,

In 1962-63 Fan Ltd company was formed by the government (20% of the total capital), French
and Japaneae companies. This company haa built a plunt for production of galvanised sheets
in Ikeja. Thia plant of 20,000 toms annual capacity has baen built st the cost of 300,000 Ni-
gerian jounds. ///

In 1964 & plant with two galvanized linea was built in Lagoa. The plant capacity is 20000
tons of galvanized shset per annum. Four Japanese and two Britigh companies participated in the
construction of this plant. Sheets for gslvanizing were to be supplied by Nippon Kokan works
in Japan . /7,

In the middle of 1965 tha construction of a small worka with ateelmaking unita was completed
in Tjora with the coat of the construction estimated at 750000 Nigerian pounds, /7 /

In August, 1966 another plant specialized in production of gslvanized sheets was commissioned
in Eastern Nigeria., Plant capacity is 500 tons a month. /7/

Possibilities of conatruction of a small pipe and tube works in Port-Harcourt have been
studied. Annual cspacity of this works was determined at the level of 3000 tons of small diame~-
ter pipes a yenr.- The cost of thim plant construction was estimated at § 623,000, /7/

In August 1965 a daciaion was passed on construction of s fully-integrated iron and steel
works 1in Onitehs or Lokoja. Its initial capacity v : set at 125000-150000 tons of steel per
annum. Later on the capacity of the plant was t increase to 250000 tons psr annum. Construction
of the works waa to be started in 1966, No reporta are available on ths progress of this works
construction. Nigerie's requirements in ferrous metals are continueusly increasing. Nigeris's
demand for certain types of steel bars and other reduction products for 1967 and 1975 are given
below (thousands tons) /’7/

Years
1967 1975
Heavy and lignt sections up to 6,6 10.1
Reinforcing rods uo to 5%=87 R7=161
Sheet iron up to 11,0 18,0
Corrugated zmlvanized sheeta up to 40.0 10C.0

At present all the rsquirements of the country (excluding galvanizea sheets) in the ferrous
metals are met through imports.,

In 1967 Nigsria imported 207100 tons of ferrous metals (including sheets = 54000 tons, pipes
and fittings - 56800 tona, haavy and light sections - £8100 tons, wire rods - 8200 tons, tin
plate - 7900 tons).

Ferrous metals were imported to Niceria mainly from Graat Britain, the FRG, Japan, Belgiua,
Luxemburg, France and the USA, 712/

Ghana

Chana is an agrarian country with mining being the major branch of ite industry.

An iron ors deposit with Pe~content amounting to 40% was discovered in the viecinity of
Shiene. This dsposit capacity is estimated at 100 m.tons. Iron cre reserves in Opon-Manso (in
ths wastern part of the country) amount tn ahoit 150 m.tons. /7,1

Potential reserves of manganese ores in Ghana are approximately aatimated at 30 m. tons
with proved raserves amounting to 12 m. tons. All the mangansse ore reserves with average 50%
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Mn-cuntent are centered in Neuta-Dagvin depoait which has been mined since 1916. Ghana's man-
ganese ore production by Mn-content was 277000 tons in 1966. The ore is exported to the United
States, Great Britain, Norway and ~anada. /1/

In 19" a semi-integrated steel works having two electric arc furnaces and 3000 tons of eteel
ennnal capacity was hiilt :n Tema near Accra. The works producea heavy and light sections and
=ivtorcing rods. The wrrks was huilt at the cost of 1,65 m, Ghanian pounds, Later on, the
7orks will proauce iron from local iron ores, At present, metal scrap (remnants of old shipe) is
usec 43 raw material far this works., The works when it reaches its full capacity is supposed to
maat the requirements of the country in the ferrous metsla by 50-75%, 77,29/

Plana for 1963-1970 period call for construction of an iron foundry costing about 40 m.
peunds,

When conatruction »f the hydrauiic power station on the Volta river 18 completed, it is
planned to build two ferroallny plants for preducing ferromanganese and ferroeilicon.

Import of ferrous metals t~ thana in 1967 was about 34000 tona (heavy and light sectione -
12400 toms, sheeta - »700 tong, railway materiais - 5300 tons). Perrous metals are exported to
Ghana mainly from the PR3, Relglum, and fireat Britain. /1°/

The Ivory Coast

The Ivory Coaat is an sgrarian coutry with 35% of ite population engaged in agriculture,

At present ~nlj ane snall toundry is in apsration in the country.

Potential iron ore veserveas with Pr-content being 40% are estimated st 3 bil.tons.
The 1Ivory Coast reserves of menranece ores are 13 m. tons. Mining of manganeee ores was atarted
in 1960 ir Grand-lahu. Proved renerves ~f this deposit are 1,4 m.tons with Mn content varying
from % to 52%. Two new small deposita have been diacoverad in this region. Proved reserves
~f one of theae dmposits are Y0000 tone with Mn content being 45%; another deposit contains
about 10G000 tons of nre with Mn-content neinz 47-45%,

About % m. tone of low grade msnganese ores with Ma-content being 25% are located in Yauru.
4 m. tons of rres of the same quality have been diecovered in RKorogo. In 1962 a new manganese
ore depnsit was found in Ziemuguia (near OAdienne). ™his deposit according to preliminary reports
i estimated at 3-6 m., tons of high-grade manganese cres, 1,7/

All the manganese ~re autput s axported to the FRG, Prance, Canada and the United Statee.

™ 10197 Tvrry Coant manganese ore output was as following (thousands tons, by Mn-
Sontant)s

Tear:

1960 33,1
1961 56.5
1962 48,5
1963 61.6
1964 61,3
1965 75.8
1966 79.2
1967 6742

In the next few years it is plunned to build an iron ore pelletizing plant in San~Pedro,
a corrugated zalvanized sheet plant in Abidjan and a fully-integrated iron and steel worke,
which is to be hullt in three stages, /30y

At the firat atage it i3 plarned to build a rolling mill shop of 28p00-5q)00 tor annual
capacity (if operated in twn shifte),

At the 3econd stase, a 1% ton electric are furnace of 3q000 tons of steel annual capacity
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(1f operated in three shifts) is to be built, A medium section mill is to be built at the third
stage of the works construction, At this stage another 15 ton electric arc furnace and a conti-
nuous ceeting plant ere to be built too. Dates of this works construction have not been deter—
mined yet, Thie works was designed by Companie d’etude et de gsstion industrielle (France).

Imports of ferrous metals to the country amounts to uﬁooo-sqooo tona per annum with France
being the major importer (40000 tons in 1966). /7/

Liberia

Iiberia is an agrerian country with developed mining industry.

There are no iron and steel worka in the country.

Liberia 18 a major supplier of rich iron ores to the world market, Potential reserves of
rich iron ores ere estimated at 1,6 bil, tons with proved reservee of 60% Pe-content ores
amounting to 600 m. tons,

Iron ore depoeits ere in Bomi-Hills (to the north of Monrovia). These deposits ere eetimated
at 50 m. tons of rich iron ores with Pe-~content reaching 60-68%, These ores ere mainly of magne-
tite type. The Bomi-Hills pit 1e prowided with e concentretion plant of 1 m. tons of concentrate
annual capacity,

Iron ore deposits in the Mano~River region (to the north of Bomi-Hills) ere estimated at
53 m. tons of ore with Pe-content being 55-56%,

The latter deposits were put in operetion in 1961,

A deposit of relatively poor iron oree with Pe-content being ebout 37% hae been discovered
in the Bong-Hill region to the north of Monrovie, Potential reserves of this deposit amount to
230«260 m. tons.

A new deposit with 250 m. ton proved reeerves of high grade (Pe-content amcuuts to
65%) iron ores have been diecovered in the Nimba Mountains. For induetrial exploitation of this
deposit e joint venture (Lamco) was formed by ths Liberian governmsnt, Swedish and American
companies, Conetruction of the benefication plant of 6-8 m. tons annual capacity was complasted
in 1962, /1/

The Bong Range iron ore deposit reserves are sstimated at 300 m. ,tons of oree with Pe-
content being about 38%. Industriel exploitation of this deposit wae started in March, 1965, In
May, 1965 the first etege of iron ore benefication complex of 3 m. tons of concentrate annual
capacity (Pe-content - 65%, Sioavconteut - not more than 6%) was put in operetion. By 1970 the
second stage of the complex (2 m. tona annual capacity) is to be completed, /31/

The Liberian government hee conducted negotiations with Bong M‘ning Co on conetruction of
a pelletizing plant at the Bong-Range iron ore concentration complex. The coet of this plant wae
estimated at § 23,000,000, Th.s plant will be the second plant of that type in Liberia. The
first pelletizing plant of 2000,000 tons annual capacity wes put in operation by Lamco in the
port of Buchanan in November, 1967, This plant construction cost amounted to 51,500,000./32,
33/

Besides this plant, an iron ore washing plant of 10 m, ton annuel capecity was put in ope-
ration in Buchanan, /34/

Iron ore output in Liberie in 1960-1967 period is charecterized by the following datas/S/

Years (m, tone, by Pe-content)
1960 2.2

1961 2.2

1962 2.6

1963 4,3

1964 7.0

1965 9.0

1966 10.4

1967 1.4

1968~/ 18,2

X/ Merchantable ore shipments ”
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All the Liberis’s Lron ore output is exported mainly to the FRG, the United States, Great
Britain and the Netherlands. /6/

In October, 1964 the conference in Bamako epproved the project of a fully-integrated iron
and eteel works of soopoo tons of iron and ’700p00 tons of eteel annual capacity to be constructed

in Buchanan at the cost of £40,000,000~45,000,000. The project provides for construction of &
blast furnace, oxygen converters, continuous casting plants and rolling millg for production
sf heavy and light sections, sheets and skelps for pipes,

All the countries of West Africe ere supposed to perticipete in the construction of this
works and to share its products. Detes of this works construction have not been determined
yet. /7!

For e long time the internel market of the country in regard to ferrous metsls has ween
rather parrow. But as the 8cope of the country iron ore deposit exploitation has expanded
Liberie’s demands for ferrous metels have conskderably increesed.

In 1967 Liberia imported 22100 tons of ferrous metals (heavy and light sections - 7600
tons, sheets - §000 tons, steel pipes snd fittings - 2800 tons).

Major importers of ferrous metels to Liberie are the FRG, the United States, Belgium and
Luxemburg. /12 /

Guinea

Guinee is an egrarian country with poorly developed mining industry.

There ere no iron and steel works in the country,

Potential reserves of iron ores in Guinea are eetimated et 2,7 bil.tons with ma jor deposits
located on the Kelum Penirsule end in the Nimba and Simandu mountains.

The Felum deposit reserves amount to 1.0 bll. tons with prospected reserves amounting to
200 m. tons, Chemical composition of the iron ore is as followings: Fe - 50%, sto, - 2.9%,
A.1203 -9.8%, S - 0.1%, P - 0.06%. In the deposit region e beneficetion plant has been built
with initial annuel output equal to 1.2 tons of concentrate.

Proved reserves in the Nimbs and Simandu deposite ere 1.7 bil.tons of rich ores with
Pe-content amounting to 65%. /1,7/

Gulnee's iron ore output in 1957-19€7 period 1s charecterized by the following table.’ 57

Yesrs (thousands tons, by Fe-content)
1958 214
1959 171
1960 388
1961 271
1962 350
1963 279
1964 453
1965 378
1966 300
1967 300

A1l the iron ore output is exported to Great Britain, Poland, Czechoslovakia,the GDR,the FRG.
Up to the present moment no mineral fuel deposits have been discovered in Guinea,
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Watsr power reeocurcss of the country are considerabls as it cen bs sesn from the following
table, /7/

N 0 riv Potential capacitiss in

regard to elsctiio mr
Xonkur 12.0
Patala 2.0
Xogon 2.0
Kolsnte 2.25
Tomine 6.5
Gambia 4.5
Upper Niger 23.7
Bafing 10.0

In accordsnce with eewen year program of dsveloping the economios of the oountry (1964~
1970) it is planned to build an iron and eteel works of 7(p00 ton. capaoity in Cenakry,

In 1967 Guinsa imported 3300 tons of ferrous metals mainly from the USSR and Jepan. / 12/

Siscre-lecne

8isrra-lLeone ie en agrarisn country with 90% of its population engaged in agriculture, i

Mining is the major branch of the country indusi.y.

There are no iron and stsel worke in Sierra-leons.

Main reesrves of the country'e iron ore are csntsred in the Marempa dsposit (400 ail,tons).
The most part of iron ore are hematitss with Ps-content amounting to 57%. The Marampa dsposit is
exploited by the British oompany Sierrs-leone Developmemt. The iron ore output is eubjsoted to
dressing at three benefication Plante with their total annual capacity bsing squal to 2 l:tonl
of concentrates. Pe-content in concentratse reaches 67%. /1/

A new iron ors depoeit fsaturing 40-55% Ps-content has bssn diecovered in the vicinity of
Pud jekup. /35,36/

An iron ore deposit estimated at 100 m, tons of iron ore with 57% Pe-contsnt has been dig-
coversd in Tonkolili (492 km. from the port of Pepel), /37 /

Iron ore output for 1960-1967 Pe~iod is characterised by the following table /5;

Jears (u. tons, by Pe-contsnt)

1960 0.881
1961 1.029
1962 1.186
1963 1.147
1964 1.208
1965 1.400
1966 1.3480
1967 1.380
1968%/ 2.6

x/ Merchantable ore, estimate

All the iron ors output of the country is sxported mainly to ths ¥RG, Great Britain, Nor~
waYy, and the Ne{hsrlande. /7 /

Chroms ore :“essrves in Sisrra-leone are sstimated at 1.5 m. tons. Chrome ore dsposits
locatsd on the Xambui hills contain ores with cr203 content amounting to 45.4%, Chrome ore
is also fully experted. The iron eand chrome ore dsposits are exploited meinly by British
companies, /1 / ”



R of Copgo

The Republic of Congo (Kinshasesa) is & country with developed mining industry.

Potential reserves of iron oree with Pe-content of ebout 45% are estimated at 9 bil, tons,
In the north~eaetern part of the country (in the upper reachee of the Ituri river) iron ore de-
posits have been discovered. Reserves of rich oree with Pe-content reaching 68% are eetimated et
1.3 bil, tona,

Reserves of manganese ores with 52% Mn-contemt equel 10 m., tons.

In 1965 manganese ore output wes 378000 tons. Various non-ferrous aetal oree are mined in the
country,

The Republic of Congo (Kinshagss)is the major supplier of highgrade tantalic concentretes
to the world markets. Available reserves of niobium and tantel are estimated at 400000 tons,
Major deposits of theee metals are in Manovo, Northern Lugulu and Luesh. Besic reserves of nic-
bium rew materiale (400.000 tons, Nb203 content - 1.34%) are concentrated in Luesh (Kivu Pro-
vince). / 1/

Jedovill-Shituru, Luilu and Panda ere metallurgicel centree where non-ferrous metsl ores
are proceseed.

Potentisl reserves of coal are estimated at 1,65 bil, tons With proved reserves amounting
to 50 mil. tons,. (for coal - 75C m, tons and 50 m.tons reepectively). Brown coal and lignite re-
serves amount to 900 m. tone. Coal production in 1967 was 116000 tons. /7/

Installed power generation capacities of the @eountry in 1965 was 659000 kw , with hydreu-
lic power stetions share amounting to 576000 kw ; electric power generation - 2,519 bil, kwh
(hydraulic power stetions share - 2.419 kwh). /13/

In the wvicinity of Kimpako conetruction of a work with steelmaking units was to be started
in 1968, The initial cepacity of the works was set at 200000 tons of electrical steel per annum,
The works construction coet wae eetimated at 120 mil, dollars.

In future the works capacity ie supposed to be increased to 550,000 tons per annum, The
works will supply its products not only to the internel market of the country, but to the Repub-
lic of Congo (Braszaville), the Central African Republic and the Republic of Chad as well. Con-
struction of the works is supposed to be completed by 1972, /7/

Plans call for construction in 1972-1977 period of an integrated iron and steel works in
Inga., Ite initial production capacity is eet at BOOPOO tons of steel (ingots) and 275,000 tons of
rolled products, /7/.

In 1967 the import of ferrous metals was at 50200 tons level(heavy and light section - 18000
tone, sheete -~ 14600 tons, pletes - 5800 tone, eteel pipes and fittinge - 4300 tons),

Perrous metals are imported to the country mainly from Belgium, Luxemburg and the FRG. /12/

Gabon

Gabon 1e an agrarian country. There ars no iron and steel worke in the country.

Potential iron ore reserves ares estimated et 2.0 bil, tone. The Mekambo deposit estimated at
860 m., tone containe ore of about 64% Pe-content. The Bok-Boka depoeit (to the west of Mekambo)
contains about 200 m. tons of 63% Pe-content iron ore.

In the south of the country, in Tchibanga-Millingl s new deposit of 43.5% Fe—content iron
ore estimated at 100 m. tons wae discovered. A big iron ore deposit (63% Fe-content) containing
about 1 bil. tons of irom ore is in the Belinge mountsins, Proepecting and preparation of the
major iron deposits of Gabon are carried out by Somifer company (Society des Mines de Per de
M‘kubo) essisted by the U.S5. Bethlehem Steel Corp. and some French coapanies.

An iron ore pelletizing plant ie planned for construrtion in the port of Owendo. The plant
capacity will amount to 2 m. tons of iron ore pellets per annum.
Gabon poesesses big reserves of manganese ores. Major reserves of these ores (200 m. tons)
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with Mn-content equal to 50% are centered in the Moanda deposit located in the vicinity of Prana-
ville., This deposit has been exploited since 1962 by FRomilog company whose ehare-holders are
Prench (51%) end American (49%) privete companies. Manganese ore output in Gabon in 1966 amounted
to 1.268 m. tohs. All the manganese ore crop is exported, /1,5/

According to gome reports, & project of the first non-integrated worke with section mille
hae besn worked out recently. /7/

At present all the country’'s requiremente in ferrcus metals are met through imports.

In 1965 ferrous metal importe to Gabon wae about 13000 tone. France, Belgium, Iuxemburg
and the FGR are major exporters of rolled products to Gebon., /7/

Eepys

There are two non-integrated eteel works in Kenya.

A worke for producing galvenized sheet of 25,000 tons annual capacity was commiseioned in
1962 in Changamwa (near Mombasa), This plant wae built by Japanese Kawasaki Steel cempany and
Kenyan Sheet Manufecturing Ltd . The latter also owns a corrugated gelvanised sheet producing
plant in Shimangi, /7/

Steel Manufacturing Ltd. comstructs a aheet roliing mill of 50000-6Q000 ton annual
capacity. The cost of the mill ie 4 m. pounds. The m=ill was supposed to operate on slabs im~
ported from Great Britain. /7/

In the middle of 1965 East African Cables Ltd. wae eetablished to build a cable and wire
producing plant in Kilmarnock Road near Nairobi, The cost of this plant was estimated as%
£ 270,000,

It is planned to build the firet pipe producing plant for manufacturing eteel and galvanised
pipes, The coat of the plant is about &£ 600,000, /38/

At present major requirements of the country in ferrous metals are met through imports
which amounted to 84000 tone in 1966, / 7/

Bthiopis

Ethiopia 1s an agrarian country rich in various mineral reecurcee which are so far poorly
inveetigated.

Not long ago an iron ore deposit with Pe-content equal to 54% was discovered in the vicini-
ty of Kafa.

Depoeits of coal, manganese and wolfram oree have been also found. These deposita are not
exploited yet., /7/

A semi-integrated steel works of 12000-1500C tone of rolled product annual capacity was
put in operation in Akaki (near Addis-Ababa) in 1962. The cost of the Plant conatruction was {
3 m. Bthiopian dollars. Local ecrap is used by the plant.

The second plan for developing the economics of the country for 1963-1967 period called
for increasing the eteel production capacity of this plant to 80000 tons per annu=m. 56 m. Bthie~
oplan dollars were allotted for this purpose.

In 1966 conatruction of a non~integrated steel works epecializing in production of galvanised
eheets wae completed in Akaki, This plant of 12000 tone initial capacity was built at the cost
of 1 m, US dollars., /7/

A semi-integrated steel worke is to be built in Sebeta (30 km. from Addis Ababa) with assis-
tance of the Italian Prisk Barbieri company.. The cost of the works construction is eetimated
at 1 bil, Itelian lire, /7/

Ssbean Metal Products formed by Nippon Koksn Compsny and Marubemi-Iids (Jepan) and
Sabean Utility (Bthiopia), plans to built the firet African works speclalising in production
of electrically welded Pipes of 13-100 mm diameters. The FPlant capacity is to be 1000 tons of
pipes a month,

The plant construction cost is estimated at 400 m, Japanese Yon. The construction of the
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plant was expected to etert in spring of 1969 and to be completed in 1971, /39/

In 1967 Bthiopia importsd 36300 tons of fsrrous metals (shseta - 19600 tons, heavy and
light section - 6300 tons, ingots and billets - 4500 tons, stesl pipes and fittinge - 3'900 tone).
Parrous setale are importsd to Ethiopie mainly from Japan, the FRG, Belgium, Luxeaburg, / 12/

Ugends

Ugande ie an egrarian country.

Potential reserves of iron ore in the country are estimated at 40 m. tons. In the Tororo
iron ore depoeit - Fe—comtent of ere smounts to 65% and in the Kigesi deposit - to 68%. Iron ere
nining is not organized yet. /7/

In the fall of 1962 the first semi-integrated stesl works was put in operation in Jinda.
The works ie equipped with a 25000 ton annual capacity elsctrical arc furnace and a rolling
mill of 23000 ton annual capacity. This worka was built at the coet of £ 1,000,000, /7,19/

In May, 1965 Uganda Baeti Co commissioned its plant in Kampala.

Ths plant capacity is 25'000 tons per annum, The plant was built et the coet of
£ 500,000, /19,807

Uganda Stssl Co hae bsen building a galvanised sheet producing plant of 1800 tons annual
cepacity. The cost of tbz plant construction was estimated at 250000 pounds. /7/

Possibilities of building a cold rolling mill of up to 50000 ton annual capacity has been
investigeted, / 7/

At the beginning of 1966 a proposal was put forward to build a Pips plant in Jinda with
estimated coet of construction & 150,000,

The five~year plan of the country econorical development for 1966-1971 psriod calls for
conetruction of a fully-integrated iron and ateel worke of 100000 tons of etsel annual capaci=
ty. The works ie eupposed to work on local iron ores. The worke conatruction cost ia estimated
at & 7,000,000 /7/.

Major requiremente of the country in ferrous metals are met through imports which are at
sbout 16000 tons per annum level now (including eheets and strips about 7000 tons, pipes -

3000 tons, heavy and light sectione - 3’500 tons, wirs - about 1000 tona). /7/

Tauzania

Tanszania ie an agrarian comntry,

Potsntial iron ore reserves (28% Pe-content) are estimated at 45 m. tons 1/

Totel potential reeervse of coal in Tangania are estimatsd et 800 m. tona with proved
reserves amounting to 500 m. tons. In 1967 cosl output was only 2000 tons. /1,3/

In 1963 a worke for production of flat and corrugated galvanised shests of 25000 ton annu-
al capacity wae commieeioned in Dar-es-Salam, Sheete for thia plant are supplisd by the Japanese
Yawata Seiteteu company. 17419/

National Steel Rolling Mill Company plans to build a non-integrated works squipped with a
10000 ton ennual capacity rolling mill in Tanga. The ebove company aesisted by the Italian
Danieli Company plane to put this plant in opsration in 1970, /19 /

In 1965 Tanszania importsd about 64000 tons of ferroua metels (atrip, sheets, sections, skslps
and hoops, railway matsrials and wire). /7 /

Zambia

Zenbia is an agrarian country, Mining which plays a leading role in the country economics,
eccounts for 36% of its gross national product.

Potential reserves of iron oree with Fs-content equal to 58% are sstimated at 265 e.tons;
Banganess ore (50% Mn-content) reservss are sstimated at 1 ®.tons with proved and potential re-
servee accounting for 0,5 m,tons./1/

80 Total coal ressrvas of Zambis are sstimatsd at 27 m, tons With ©proved reeerves accounting
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for 11 m. tons, Coal output was °° {00 tons in 1967,

Small coal deposits have been found near Sinkandoba. It is supposed, that exploitation of
these deposits will provide for the whole country'’s requirements in coal.

A decision has been adopted to build a fully-integrated iron end steel works (annual capa-
city: iron - 7000 tons, stee! ingots - 69500 tons, rolled products 47000~53000 tons). 10 bil,
Japanese yen - is the price of the plant construction and equipment, /41’

In 1967 a galvanized sheets and strips protucing plant constructed &t the cosgt of
£ 500,000 was put in operation in Lusaka, /19/

Wrightway Steel Pips “ompany commissioned e pipe-producing works in Kitwa in February,
1967, 42/

All the country’s requirements in ferrous metals are mainly met through imports.

In 1967 impcrts of ferrous metals amounted to 13?00 tong (heavy and light sections - 4600
tons, railway materials - 3700 tons, sheete - 7000 tons, steel pipes and fittings - 2200 tona),.
Great Britain, Japan the FRG and Sweden are major suppliers of ferrous metals to Zambia./12 /

Malagasy Republic

Malagasy Republic is an sgrarian country with 90% of its population engaged in sgriculture,

There is only one iron and steel works in the country which specializee in production of
sheets, This plant put in operetion in 1966 was to be expanded to 12900 ton annual capacity
by 1967, /7 /

Potential reserves of iron ores with Pe—content varying trom 30 to 65% are estimated at
130 m. tons with proved reserves accounting for 20 mil. tons., /1/

Chroms ores reserves are 4,5 m. tons. The biggest chrome ore depoeits with proved re~
serves of 1 m., tons is in the vicinity of Adriemena. These oras are of 30-55% Cr?o3 content snd
are easily benificated. Cr20s rontent in concentrates amounts to 48%, French Ugine company ex-
ploits a smsll deposit in Ranonsns, This deposit reserves are estimated at 250000 tons and fea-
ture 42-48% Cr?OB content. Peasibility of exploitation of chrome ore deposits in the regione
of Ambordirian and Bekapiriji are being investigated. Potential resarves of ores in thege depo-
sits are about ﬂOQOOO tonss In 1965 chrome ore output (bvy c:205 contegt) was only about 1000
tona, / 43/

Potential coal reserves of the country are estimated at 317 m. tons with proved re-
servee accounting for 100 m. tons; brown coel reserves — 17 m. tons, Coal output was 2000 tons
in 1967,

Me jor rsquirements of the ¢ountry in ferrous metals are met through imports. In 1967 the
country imported %6000 tons of ferrous metals (mainly, heavy and 1ight sections and plates),

Prance, Relgium and Luxemburg are major supnrliers of ferrous metals for Malagasy Repub-
lic. 12/

Other developing countries of Africs

Sudan Potential reserves of manganese ores with Mn-content equal to 34% ere estimated
at 10 m. tons, Chrome ore deposits in Engenesse (Rlue Nile Province) are exploited. In 1965
manganese ore output (by Mn-content) was 14,000 tons,chrome ore output - 30,000tons.All the
ore output is exported to the countries of West Europe. 1,7/

Plans cell for construction near Khartum of a small works specielized in production of
relvanized sheets., The plsnt capecity is to be 600 tons/month. Japaneee companies are suppoeed
to participete in the construction of this plant, /43/

Somali Potentisl ~-sarves of 557 Fe-content iron ores are estimated at 440 m, tons. Two
new iron ore deposits wi h reserves amounting to 100 m. tons have been discovarsd recently
near Baidoa.

In 1965 Persomala SRI company put in operation a non-integrated works of 20 tong of
rolled products daily capacity. /a4, ]
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Eotswana Moncane e ore preervas Aamount to 0.5 m. tons, Major deposits of these sres are
in the vicinity of Ranswaketge epn Pamnlete, Tn 1460 a beneilcation plant was built st the Bang-
waketse deprsit. Tn 197 5 benefication plant of %000 tons of concentrste monthly cspacity was
built at the Rammlete deposit. Toncentrate produced here is of 469 Mn=-content. In 1966 merchant-
s8ble iron ore outrut was Rnoon t(‘nsX/. "1,007

Potential ccal reserves of the country are estimated at 558 m, tons With proved re-
serves accountines for 408 m, tons.

Bwands-Burundi Wolframite’ columbite and beryl depoalts are exploited on a limited scsle,
In the vicinity of the Fivu Lake a natural gas flelds estimated at 50 bil. cu. m has been dis-
covered,/ 45’

There are no metallurgicel plants in the country,

Congo (Prazzaville) Prospecting of the country's mineral reserves has been just started,
In 1941 in tha vicinity of Zanara (to the north-west of Brazzaville) s high gradc iron ore (65%
Fe-content) deposit was discovered, Pctential capacity of this deposit is estimated st 2¢. m,

tons 1,46/, There are no iron ani steel works in the country,

Cameroons Mineral resources of the country have been poorly prospectad, Chaines des Ms-
melles iron ore deposit reserves are 150 m. tons of ore with 40-45% Pe-content. A Jspanese com-
Pany plans to build in Misla » rlant for produsticn of ralvanized corrugsted sheets, /42/

T2g0 There are no iror and steel =nrks in the country,

Potential iron ore Teserves are estimated at 550 m, tons. Major iron ore deposits
are cantered in the regions of Ruem and Rangeli, /4&/

Uppar Volta Mineral resourcas of the country have bean pcorly prospected, Potentinl re-
serves of marganese ores are sstimated at 11 m, tons. In the Gsmbao region there is a rich de-
posit containins about 10 n, tons f S2% Vn-content mAnganesa ores,

Recently an Internationel concern has been formad by American, Japanese and British comna-
nies to investimate the nssibility of exploitation of the country's manganesa ore deposits /4y

There are no iron sn- “teel warks in the rountry.

Msuritsnia Cattle-breedine ig the major branch of the economics. Modern industry, mining
in particular, is 3ugt berinnineg to develop, There are no iron and steel works in *he country,
Potential reserves of iron ores are estimated at 410 m. tons with provad reserves accountin
for 200 m, tonr. Major iron ore vesources ara centered in the Fort-Gouraud deposit, Exploita~
tion of this devosit was started in 196%,

Iron ore leposits have been also discovered in leigleitatel-Hader (20 ¥m. from Akdjudjtu),
Proved reserves of thege deposits are estinated at 15 m, tons of 52-53% Pe-conten. ores, /1/
tron vre cutput in Mauritania was 8 m., tons in 1967, All the iron cre 1ig experted sgbhe

road, /2,3/

An Iror and ateel plant of 500000 tons of steel ainual capacity is planned frr ¢ .n.truce
tion in Port-Ztienne at the ccat of 96 m. dollars, /27/

Senepal T™ere are no tron ancd steel works in the country. The four-year plan of deve-
loping Senegal economica calls for construction of s semi-integrsted works near Dakar, This
plant is to be aquippped with an electric furnace aznd a rolling mill of 0Q000-1?0900 ton an-
nual cavacity. I~nnrted and local scrap as well as 1ron ore imported from Mauritania are to be
used 2t this plant, 1.2 bil, African francs have been allotted for construction of this works
from the total sum of 17 bil. /rancs planned for censtruction of industrial works,

Senegalase de “etallurei. €TMPANY in conreration with the Balgian Sibetra company have
comvleted the nroject of a wirks canable nf producing 1?,000-15’0(‘.“ tens of cteel ingsts per annum.
At the firpst stage of the works ap ~lactric furnace ang a rcllineg mill will be inrtallel, At
the second rtare of the constructicn 1 erntinuov: cartine rlant and n medium section mill will
be added with the steel caracity - f the plant increasing ur to 25000 tons per anrum, /74277

F Estimate
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Malawi There are no iron and steel works in the country.
Lloyd company plans to build s small steel plant in Blantai.
Mali There are no iron and steel w:oks in the country. Plans call for construction of a
non-interrated steel works of 200000 fons annual capacity in the vicinity of Louina, ’27/

Imports of ferrous metals to the above mentioned developing countries of Africa in 1967
were a3 follows

Sudan - PR20C tons, Malawi - 4000 tnns, Rwanda-Rurundl - 32200 tona, Central African Repub-
Iie = 34000 tons (1965), Togo - 6000 tons, Camerocons - 35000 t-na (1963), Dshomey - about 1300
tons (196%2), Mali « about 000 tona (1963%, Chad -~ about 7000 tons (1964), Niger - 4000 tons
(193,

Annual imports of ferrous metamls to Upper Volta was 6000-3000 tons, to Senegal - 35000-
40000 tons,

Rolled sheets, railway materinls, reinforcing rods and steel pipes account for major part
of imported ferrous metals, /e /

Ferrous metals tu these countries are supplied mainly from PFrance, Japan, Belgium, Luxem-
burg, Great Rritain.
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CHAPTER Y
IRON AND STEEL INDUSTRY OF THE NEAR AND MIDDLE EAS?

Ths countries of the Near and Middle East teok only the first stepa on the way of creating
their domestic production of ferrous metals. Small non-intsgratsd works, predominantly ths worke
with rolling and pipe aiils, operating in those countries, are commiesioned only in
the last few years.

Most countries of the region have considersble resources of oil and as a consequ.acs of it
the petroleum industry which 13 a leading branch of their industry, 1s 1in the progrsss.

Some general date characterizing the economics of certain dsvsloping countriss of the Near
and Middle East are given 1in Tabls 1. Reserves of metallurgical raw materials are investi-
gated insufficiently in thoss countries.

Potential reeerves of iron ore are estimated approximatsly et 1200 m. tons including thoss

- amounting to 1000 m. tons in Iran and Lebanon. /1/

The iron ore is minsd in insignificent volumes (60,000 tons per year).

Deposits of manganese and chrome ores have been alscovered in Iran and Jordan. Annuai out-
put of manganeee ore amountsd to ;OOO-MpOO tone in the last years in Iran,this characteristic
for chrome ore output amounted to about 150,000 tone, In Jordam the above-mentioned ores are not
minad,

. Of all the countriss of ths region, potential reserves of coal (including coking one) are
discovered only in Iran (300 m. tons and among thew probable reserves smount to 65 m. tone). In
Iran the coal eutput amounted to sbout 30Q000 tons psr ysar in the laet few ysars,

In the couniriss of the Near and Middle Last rsserves of naturel gas amount tc¢6,700 bil ,cu.m
including those in Iram - 3,700 bil.cu.m and in Saudi Arabia - 700 bil,cu.me

Fi-ed rated power of the power plants in ths countries of this region are setimstsd as
follows (1000 kw): in Syria - 243, in Lebanon - 356,1in Saudi Arabia - 94, in Iran - 791, Power
gsnsration amounted to (m. kwh): in Syria - 616, in Lebanon - 765, in Kuwait - 652, in Semdi Ars-
bia - 269, in Iraq - 1207, im Iran - 2139. /2/

Ae of January 1,1968, oil rsssrvss of ths countriss of the Nsar and Middls East are ssti-
mated at about 0.8 bil, tons including those in Ruwait - 9.5, in Saudi Arabia - 10,4, in Iran =
* 7¢3, in Iraq - 3.7 bil., tons /3/

In 1967 oll output in ths countries of thi. region amounted to about 510 m. tons including

thet in Irsan and Saudi Arsbia -258.7, in Kuwait - 115, in Iraq - 59.5, in Bahrain - 3,45 m.tuun/d/
R At present there are small non-integratsd works witn rolling and pipe miils producing
sections,stscl and iron pipes and tubeg in Lebanon,Saudi Arabia,Kuwait,Iraq and Iran,

In Iran a fully-integrated works of 500, 000-600, 000 t of uteel and 350,000 t of sections
annual capacity is conetracted with rendering the technical assistance by the USSR.

In the last few years a number of the counties of the Near and Middle East worked out and
published the projects of new iron and steel works of different capacity
construction,

which are planned for

Even though the countries of the Near and Middle kast are behind the developing countries
of Africa in respect of population quantities and territories occupled they are at the third
place in the volume of ferrous metal import following the countries of Latin America,the South-
East Asla and the Far East.

The volume of ferrous metal import by the countries of the Near and Middle East increased
from 633,200 to 2,131,100 tons or over than 345 times in the period of 1955-1967 (Table 2)./6,7/.
The metal 1s meinly used to satisfy the demand of the developing petroleum and bullding indust~
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riee and agriculture.
Aceording to thie, heavy and light sections, steel pipes and tubes and fittinge occupy the
main place in the import structure of eeveral countries (Table 3) /8/.

Tsble 2, Imports of ferrous metals bmhe developing countries

of the Near and Niddle t, 1000 tons
Years

Countries

1955 1960 195 1966 1967
Iren 261.5  426.,1 555.7  581,7 1100,%
Lebanon 195.1%) 112,86 181.4  282.3 166
Saudi Arsbia 58,9 50.2 243.9 181,2 120.7
8yris 93.4 67,1  164,6 130.3
Iraq BO.4  207,5 165 260,2 177.5
Kuwait 21 95.8 125 122 198.6
Bahrain 16.3 23,7 13,2 10.6 18,2
Other oountriee - - - - 23,4

tal  633,2 1009, 1351.3 1562.6 131.1
®In 1955, together with Spcds, 2> 009.5  1351.3 1562, 213

The principal sourcee of accumulating the finamees for industrisalisation of the regien’s
countries inclusive the creation and development of the domestic irom and eteel industry are
rains from sales of oil and agriecultural products as well as deductions from couceselons oa
working oil fields.
However,thess sources are not sufficiestly stable forshe oountriee of the Near and Middle
Bast as there is the trend of the unabated growth of the gap between the pricee om iaported in-
dustrial goods, machines and equipment, om the one band, and the prices om experted industrial
rew materials and agricultursl producte,on the other hand. The world market prices on machines
and equipment grow steadily, but those on raw materials and agriculturel producte drop.
It ehould be emphasised that the exieting political teneion in the Near Rest is unfavour-
able : to the industrial development of & number of the countriee of thie region and could not
belp effecting the performance of the projects announced before for conetructing new iron and
steel plante in certain Arabiam oountries.
What ie mcre, the problems of creating the domestic iron and steel industry are aggraveted f
by the shortage of the national pereonnel of skilled workers ana specialiete,
Taking into coneideration those detrimental factors ae well as the trend revealed to the
growing demand fur ferroue metale,it ie felt that the import dependence of the countries of the
Near and Middle Best will be valid for the future too, but {"e volume of ferrous metal import |
is believed to amount to about 3 m. tons per year. /9/

Iran

Potential iron ore reeerves of the country are estimated at 560 m.tons. The ore con'ains
37-61% Pe,

Iron ore output is insignifioant. It smounted only to 60,000 tons in 1966,

Since the end of 1965 fourty four grouape of geoloyists have been working in the country with
the aim of exploring iren ore depoeite ina.much ae the construction of an iron and eteel works
wae planned in Iran,

There are spproximately 15 s. tons of high-grade iron ore in Chogard depoelit eituated at the

dietance of 10 km t~ the north-east from Bafk oasis. Besides, some 40-50 m, tons of the
Oore ie revealed at the depth of several hundreds of metere in the same deposit. The ore
8?
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Table 3. Perroua metal imports by the countries of
the Near and Middle East in 1967, 1,000 tons

. .

o

:rials itions,

: : 2 s : s 3 : 3

tBilletxRail- ‘Heavy,Wire . : : iSteel . :Tin- ;Axles °*

: H . . $ H . Y H
Countries ; and ::gck ,lggt;rods ;Strip,Platca:Shoet-,t"‘z:';Iiro :plnto;tms ;Total

t semls ;mate- ‘gec- , : $ s ifit= : :wheels’

3 : H :

3 : :

I

Iran 29,1 16.6 392.2 4,3 5.6 104,6 182,8 273.8 69.6 20.7 1.1 1100,.4
Lebanon 43,5 5.0 4.1 0,2 8.0 7.9 M.5 6.5 4,2 5.1 - 166,0
Saudi Arabias 5.6 0.1 54,8 1.2 0.1 ,’ 7.6 10,3 4,1 0.3 0.3 0,3 120,7
Syria - 0.5 651 2.2 2.6 3.2 7.9 38.9 3.2 3.7 - 130,.3
Iraq - - 116.8 0.3 0,2 1.5 18,1 27.5 4,2 8.5 0.4 177.5
Kuwait 4,0 - 98.9 1,9 1.0 4.1 13,2 67.4 0.1 - - 190, 6
Bahrain - - 73 - - 2.0 0.3 4,6 - - - 14,2
Other countries 13,2 7.2 98.3 3,4 6.8 58 12,9 77.7 3.5 2.4 0,2 23,4

Total 95.4 29.4 907.5 13.5 28,3 139,7 257,0 5%.5 85.1 40,7 2.0 21%,1
% of the total 4.5 1.6 &2.6 0.6 1.1 6.5 12.1 15,2 4.0 1,9 0.1 100.0

contains 58-62% Pe.

There are eome other deposits in this area but they have been explored insufficiently as
Yot.

In Bafk-Iesd area iron ore rsserves are estimated ot 80 m. tons. The ore contains 63% Pe.

Large iron ore deposits also beliaved to be evailable at 200 km distance from
Isfahan. /10/

Irsn has soms reserves of manganese and chrome ores too,

Potential reserves of manganese ore are estimated at 0.5 m. tons including proveq and
probable ones - 0.1 m. tons. The ore contains 30% Mn,

Potential reserves of chrome ore are estimated at 50 a. tons.

Chrome ore deposits are now mined only in Horasan and Isrman, In 1965, manganese ore output
amounted to ;600 tons and chrome ors output = 152400 tons. /1/

Potential reserves of coal amounted to approximately 300 m. tons including proved ones -
to 65 m.tons. The single large coking coal field is in Hojedk Der Tangal area to the north-
east from Kerman, Here, up to 20,000 tons of coal are mined annually for local consumption. The
coal is produced in emall mines belonging to the state. /1/

Probable natural gas reserves are estimated at 34100 bil.cu.m;annual natural gas output
amounted to 1.23 bil,cu.m in 1965,It is anticipated that netural 888 consumption will increase
to approximately 5.5 bil.cu.,2 per year after the completion of constracting the Transiranian
gse pipelire,

Iran occupies the third place among the countries of the Near and Middle East in the oil
ressrves ( proved reserves are estimated at 7.3 bil. tons). In 1965, a new oil deposit, vis.
Qewpal deposit, was discovered. This deposit is an extension of the deposit having gained a re-
putation and being mined. /3/

Thers were no iron and steel works in Iran up to 1967.Ahves Pips Mills Company hae complsted the
construction of the country’s firet works for making weldsd oil and gs8 line pipes of 152=1219 am,
a8




diameter, The rated capacity of the works having four pipe mills is 450000 tons. Ths coet of con-
struction is sstimatsd at $1 +900,000.There ars 220 workars and 45 specialists at the works.Anotuer
works for making pipes was pPlanned to bs commissioned by the sAms company in 1968.The agreement
with the US Torrans Machinery Company was concluded on treining the Iranian ;ersonnel during five
vears for servicing those works. It is anticipated that the works with four pipe mills of 450,000 t
annual cepacity will cover 80% of demand for pipes for the comstruction of the Transiranian gas
pipeline,/5,11/

The Iran first rolling mill was commissioned at a works of Iranian Rolling Mllls Company in
Ahvas (the South ares of Iran) in 1967, The rolling will constru.ted by West-German Demag comps-
ny was rated at the production of 65000 toms of light seations per year from imported billets/y

In 1967, Iranian Rolling Mills Company concluded a contract on supplying of the second aec-
tion mill of 8§OOO tons annual capacity with West—German Demsg Company and Swiss Browm and Bove-
1y Company. After commisseioning the mill, the annual capacity oi Ahvas works will riee up to
150000 tons of rolled producte. /5/

The total custs of constructing both rolling mills are estimated at 1.3 bil. reale including
400 B. reals , which planned to get from ths shereholders (the Bank of Developing the Industry
and Mines of Iran - 15% shares, Philip Brothsrs Company (the USA) - 37,5% shares, Ali Resiy
Brothers Company - 40% shares), and the rest wae expected to be gained with the credits of the
National Bank and the Bank of Developing the Industry and Mines of Iren.

In January of 1966, the Soviet-Iranian agreement was concluded. In accordance with the am-
reement, the iron and steei works of 509000-600,000 tone of steel and 35C00U tons of heavy an.
light eections initial annual capacity is being constructed at 40km distance to the we:t f- ML 18t -
han, on the Sajanderoot river. Provision is made for increasing the works annual capacity,
viz, initially - uwp to 1.2 a, tons,later - up to 2 m.tons and by 1976 =« up to 4 m. tons of steel.

Selecting the site for the worke is determined by ths availability of water-power
Tesources and ths vicinity of transportation ways which will connect the works with large
centres of fsrrous metal consumption, viz. Tegeran and Ahvas, 4 dam for grovicing the works
with water will be constricted on the Sajanderoot river,

Iron ore will be delivered from Chogerd urposit. The reserves of the deposit will permit
the works operation for 25 yesrs. Preliminary ,erations for commissioning th» denocit were
initiated. Since 197, underground operationg bav: bean varried out for making & coal mine in
Hojedk Dar Tangal ready to working. The work is also performed tor constructing the railway
connecting Istahan wit! Kgshan-Iesd (near Ardekan). The railway will link the iron 1.1 steel
#0TKs with Togalgard viiiage located near cosl mines of four Bavk and Sarand fields., e Ireciian
government assign 3.5 bil. reals for constructing the railway cf 700-8300 km lengtn, /12,13/

Until recently the ferrous metal demand of Iran is almost ful ly met by im, ort , In 1967,
the ferrous mstel imports amounted to 1100400 tons including heavy and light sections -

}9%200 tons, stsel tubes and fittings - 2751800 tons, sheets - 182800 tons, wire rods - 4300 tons,
plates 104600 tons, tinned sheets - 20700 tons, wire - 69600 tons, railway-track materiils -
16600 tons, strip - 5600 tons,billete and semis - 29100 tone, axles, tywes and wheels - 11
tons, /8/

It is anticipated that the total ferrous metal demand of the country will smount to
2 m. tons by 1972-1973, and to & m, tons by 197%6-1977,

Lebanon
Potential iron ors rescrves of the country are estimated at 500 m. tons. The ore contaiis
40-50% Fe.
Coal fields ware discovered in Vitoli and Besharre arees, Only lignite field near Tarab! .-
are at present workad out.
In 1966 fixed ratea power. of power stations amounted to 574’100 kw, and the output of gene=
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rated electric power - B’blm W, kwi. in the same year.

There are three works with section mills and one workg with pipe units in Lebanon,

Lebanon Steel Mi)l Company has conutructed a works of 100000 tone of rolled products annual
capacity in Tripoli. 7=t electric arc furnace and three section mills are in operstion at the
works.,

A works with tube mills and a galvanizing line of the Sociate National des Tubes jis ip ope-
ration in Beirut,

A section mill of 12QP00 tons annual capacity is in operation st Amchit works of Congoli~
dated Steel Lebanon Company.

The Tube du Lebant CoRpany owns a similar works in Beirut., /_, )

In 1967, the ferrous metal imjorts amounted to 166’000 tons, including billets and semis~-
42500 tons, railway-track materials - 5IOOO tons, heavy and light sections - 74100 tons, wire
rods - 200 tons, strip - 8}000 tons, plates - /’900 tons, sheetg - 11,500 tons, asteel tubes and
fittings - 6’500 tons, wire - 4200 tons and tinned sheets - 5100 tons., /8/

Saudi Argbia

Potential iron ore reserves of the country are estimated at 55 m,tona. The ore containa
508 Pe. A deposit in Vadi Patiza with potential iron ore reservea of 30 m. tona of ore containiry
45,68 Pe ia best known,

In 1967, 011 reservea were estimated at 10.4 bil,tons and oil output was as great as
128,9 m. tons in the same year,

Natural gas reserves are estimated at 700 bil.cu.m, and the gas output at22? m.cu,a, /14/

In 1965, power generation amounted to 208 m., kWh, /2/,

In 1967, an elevsr-atand sgction mill with the snnusl capacity of 15,000 tons of sectiona
( one-shift operating ) was commissioned at the workas cunstructed by the state-owned Gena-
ral Petroleum & Mineral Organization (Petromin,. T e €qulyment was suppliad by the English
Loewy-Robertson Engineering. /y/

In 1966, Saudi-Arabian government concluded a contract with sevsral Jspaness companiam for
financing and dslivering squipsent for the construction of a works producing helical-welded
pipes, Tha annusl cs.ecity of the works is 90, 00C tons., /1%

There is no further information about realization of this contract.

The ferrous metal demand of the country 1is generally met by imports. In 1967, the ferrous
metal imports amounted to 120,700 tons,including biilets and semis - 5,600 tons, heavy and
light sections - 54,300 tons, wire rods - 1,200 tons, plates - 7,600 tona, shesta - 10,500 tona,
ateel tubes and fittings - 40,100 tone, wire - 300 tons, tinned aheets ~ 300 tons, axles, whesls
and tyrem - 300 tons. /3/

Syria

Potential iron ore reserves of tpe country are estimuted at 100 m, tons. The ores are lean
and contain 352% Fe. 0il and natural €88 reserves are estimated at 205 m, tons and 14200 l.l5 res-
psctively. /1,3/. In 196, power generation amounted to 658 m,kWh.

There are no iron ani steel works in the « ».uotry,

In November of 167, a contract with & col 1sh foreign trade organization was concluded for
aupplying a eection mill wrich was planned to Le installed at the works in Kazo near Ham,

The costs of the eyuirment for the mill of 79,000 tons of reinforcing rods annual capacity are
sstizated at 12 m. Syr. pouwig,

The second fivew-year plen of developing tue economics of Syria (1966-1970) involved the
construction of a works fo production of rails. The cost of the works amounts to 24 m.Syr.pounds
including natioral finances - o m, Syr. pounds aend foreign credits - 18 m, Syr. pounds. /6/

The information on the realization of above-mentioned projects are absent in the press.

The ferrous metal demand of the country is met by imports. In 1967, the ferrous metal




imports amounted to 130, 300toas including heavy and light section - ©9,100tons, steel tubes and

fittings - 38900 tons, ehests 7900 tons, plates - 6200 tons, t rued shects - 3700 tons, wire -
3200 tons. /8/

Irag

Iron ores reserves are explored insufficiently. Proved rese.ves of well-known deposits are-
estimated at as low ae 2 z. tons of ore,

In 1967, proved oil reser.uc amounted to 3.7 bil.tons, an¢ oi} output  to 59,5 m,tons./3,4/

In 1966, power generation wmo. -2 to atout 107 @, kwh,

In the same year, a woiks igo vosduction of 1ron tubes and fittinge was constructed. The
annual capacity of the work is 10000 tons.

The government of Iraq concluded an agreemont with the Soviet Union for construction the
worka with the annual capacity of 60,000 tona of gections and 9,000 tons of irom
casting and tubes. The works is planned to be enlarged up to 100,000 tons ot heavy and light
sections per yc:ir.

The ferrous metal demsnd is fully met by im,orts,

In 1967, the ferrous metal imports amotnted to 177500 tons including neavy and light sec~
tions - 116300 tomse, wire rods - 300 tons, stcip - <0 tons, ,lates - 1500 tcns, sheets - 18100
tons, steel tubes and fittinge - 27500 tons, wiie - 4200 tons, tinned sheets - 8500, axles,
sheels and tyres - 400 tons. /8/

Turdan

Iron ores reserves are explored insuffirlengly. i'raved revacves of iron ore in Ajlup Aarea
amounted only to 600000 tons (the ore contain: o0% Fe),

Potential manganeee ores reserves amount o 3 m, tons
rage manganese content cf ore is 45-50%), /1/

Jordan Iron and Steel Industry Compeny {in coopera’ ou witn Ttalian companies) construcced
& works with annual cspacity of #5,000 tons of ections,

The whole ferrous metal “emand of the couniry is tuily met by impurts,

including proved ones to 1 a,tons( ave~

iieall

There is no imformwetion about iron wie . . .. Iotoa countey,

In 1967, proved ol reserves amounte: %o .- bil, toms, cij out;ut  to 115 m.tons. In
1966, power generation smounted to 983 m. kwhL, 2,3/

There is a works vroducing helicalew=ld ,ipes in Sheba. The wo kg has the annual ca; acity
of 15,000 tons of tubes and was constructed vith rendering thne ¢ .iical and financial assistance
by Japanese metallurgical companies.

It is anticipated that the annual capacity of the works wil e brought up to 30000 tons
and the production of butt-welded and galvarized pipes will be itnitiated in the future,

In 1966 the Kuwait Company for Metul Yipe ludustries was ooratlished rop constructing a new
pipe works. /5/

There is an information that an Indian Heavy Enginearin,: “ompany elaborates the project
of semi-integrated works with electric arc turnaces and 2 rolliar mill with the annual capacity
of 50,000 tons and subsequent increasing it to 100,000 tons., /n, 17/

In 1967 ferrous metal. imports amounted to 19Qu00 tons includingbillets and semis 4000
tons, heavy and light sections 98900 togs, wire rods 1900 tons, strip - 1000 tons, plates -

4100 tons, sheets - 13200 tons, steel tubes and fittings = 7,400 tons, wire = 100 tons, /3/

Bahrain

Iron ores remerves of the country are not explored. In 1907 proved oil reserves
amounted to 23.2 m, toms, and oil output to 3,55@. tons. /1/




There are no iron and steel works in the country.

Perrous metal demand 1is fully set by imports. In 1967, the ferrous asetal imports
amounted to 14200 tons, including heavy and light sections = 7300 tons, plates - 4000 tons,
sheets - 300 tons, steel tubes and fittingas - 4600 tons. /8/
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CHAPTER YI

TRON AND STEEL INDUSTRY OF THB SOUTH-EAST ASIA
AND THE PAR RAST

Among the developing countries of the South-Baet Asie and the Per Bast, only Indis has large
fully-integrsted iron and stsel works. Small, fully-integratsd works operate 1in Thailand and
Malaysia. There are ssmi-integratsd works having steel-making and rolling shops in eeparate
countriea (Pakietan and others). There ars s greet aumber of small nom-integreted steel works
baving rolling mills in moat countries of thie particular region.

Such countries as Afghanistan, Pakistan, India, Ceylon, Nspel, Burma, Thailend, Indonesie,
Pnilippines, Singepors, etc. possess considereble mineral resourcss (Teble 1) /1/ that are, how-
svsr, not yet fully sxplored.

There are iron-ors  deposits in almost ell the countriss of the regiom;  manganese-ore
dspoeite in India, Indoneeis and Philippinee; chromium-ore deposits in Philippines and Peki-
stan; coaking coel fielde in Indie, Afghanistan, and other countriss,

There sre discovsred deposits of c¢il and netural €ae in some countries (in Afghanistan,
Indie, Malaysia, ate} Many countriss sre rich in water power resourcss for geusreting slsctric
powsr, which ere utilised but to an insufficient sxtent.

Until now, in seny countriss of this regica the level of developmeat of produstive forces
is low, the proporsion of agriculture in ecomomics is great and the industry is weakly de-
veloped.

Only Indis had two fully-intsgrated irom and steel works before the World War II.

During the poet-war years new fully-integrated iron and steel works were built in Indis,
and in e number of countries (in Pakistan, Ceylon, Burma, Indonesie, Philippines, etc.)there are
sasll non-integrated steel works wsre built having rolling eills for production of light and
medium eections.

In the lest few ysere works wsre elso built producing tin plete, galvanised sheets
and tubes.

As a result of building iron and stasl works in the countries of the South-Bast Asis and
ths Par Fest the primary enginesring sxperience has been €sined and demestic persemmel of
high-skilled workere and specialists have been creeted.

In India machine-building plants wsre alec conatructed capable ¢f producing metel-
lurgical equipment.

In the last few years, the developing countriss of the South-Eest Adie and the Per Bast
have producsd approximately 7.2-7.5 e. tuns of steel per year (including Indie sbowt 6.4-6.7
m, tone; and other countriee about 0.68-1.0 m. tons Per Year), wh'ch amounts to sbout 1.5% of
the wor'd steel production.

As compered with per capita consumption of stsel in the developed countries totalling
about 400 to 600 kg, and with the world consumptiem everagiag 149 kg /2/, per capita epparemt
consumption of gteel in 1966-1967 anountsd to 14 kg in Indie, 5 kg ia Pakistan, 24 kg in
Pbilippines, 26 kg in Thailand, 5 kg in Burma, 8 kg in Ceylom, 40 kg 1n Malaysis and 1 kg
in Indoneeie.

In the period of 1960 to 1965, the apparent consumption of stesl in the countriss of this
region increased from 7.3 to 12.2 m. tons per yeer, or by ss much es 67 per cent, which cor-
respcnde to s yearly increase by 8,9%,

In 1965. the consumption of 12.2 m. tons of steol wae distrit- ted ss followst in Indie -
7.5 m. tons; in Pakistan - about 0.8 m. tonsy in Philippinss - ebout 0.8 m. tons; in Thailend -
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C.45 m. tons; in Mslaysia - about 0.4 m, tons; in Indo+esia, about 0.3 m. tons. /2/
Hence in 1965 in all the developing countries of this region the domeetic production
permitted the requirements in steel to be met by sbout 60%, including India -~ by about 88%; and

other countries, by approximately 21%,

In the period of 1955 to 1967 the import of ferrous metals into the countries of the
South-East Aeia and the Far East increased from 2.1 m. tons to 3.75 m, tonms, or by 1.65 a. teas,
including the period of 1960 to 1967 only by 0.15 m., tone.

In 17%60-1967 the import of ferrous metals into India decreased by 240,000 tons
(Table 2).

As for the range of steel producta imported by thewe countries in 1967 the proportion
of sheets, heavy and light sections, billets and semis, se well as tin plate amounted to
about 80% of the entire quantity of imported metals. (Tsble 3),

It is supposed that in 1970 per capita apparent consumption of ingot steel in the develo-
Ping countries of the South-Eeet Asis and the Far Rast will amount to 20 n. tons, including
that of India - 9.4 m. tons. The domestic production will meet this requirement by approximate-
ly €5% (i.e. 13 m. tona, including India - about 11. n. tons), whereas the remaining 35 per cent
(about 7 m. tons) will be covered by imports. /3/

In 1975 the imports of ferroua metals in terms »f steel into the countries of this region
together with the countries of the Near East and the Middle Fast is estimated to reach the
figure of approximately 8 m. to 9 m. tons. /4/

Tn December 1965 1in Manila there was held a conference of the countries of Asis on indust-
rialization, in the course of which a programme was worked out for the development of the iron
and steel industry in the countries where the iron and steel indust
or does not exist at all for the nearest 15-20 years,

regional cooperation to speed up the development of th
region,

ry is developed slightly
A necessity was saild to exist in a
e iron and steel industry in this

To this effect, the Asiatic Council of Industrial Development started etudying the poeeibi-
lity of discussing and coordinating plans for developing the iron and steel industry in a number
of developing countries of the South-East Asia,

Studies are also being conducted, concerming poesibilities of building a number of fully-
interrates . ron and teal wnrks designed to yield their praducticn for sub-regional markets

existine on territ .ries comprising Thailand, “alaysia, Singspore, and other countries. 72/

India

India is an agricultural-industrial eountry posses-ing

relatively developed processins and
mining industries.,

India has 5 fully-inte-rrated iron and stee! wrrks and more than 100 small
non-interrated steelworks, mainly those provided with ronlling mills,

Raw Vaterials, FPuel and Fower Reserves

The country possesses considerable reserves of iron and mangzanese ore
tent those of coking coals.

The potential reserves of iron ore in India are estimated at 22 bil, tons;

and to & Gualler ex-

reserves of man-
ganese ore at 130 m.tons; and the potential reserves of coal - approximately at 13,8 bil, tons./t/

The iron content in ores »f both available and probable reserves amounts to sbout 50%

Iron ores are mined predominantly in states of Orissa (about 38% of the total output), Bihar
(about 25%), Madhva Pradesh (15%), and Mysore (179),
In the last few yesrs apout .7 m. to 29 m. tons of iron ore were mined in India of
which about 45 per cent (totalling 12 m.-13 m.
9.7 m. tons; and in 1967-1968, 10,1 m. tons).
Pellets are also planned to be exported to an increased scale.
In 1967/1968, India exported 188,000 tons of irar=ore pellets 1into Japan,

tons) are exported mainly to Japan (in 1906-1969
’
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Table 2. Perrous metal imports by the countries of the South-East_asia
and the Par East in the period of 1955 to 1967, 103tons

Countries Tears
1955 1960 1965 1966 1567

India 886.2 1184,9  859,3 515.,6 619.3
Pakistan 239.9 2.2  678.8 816.5 654.7
Thailand 123.5 167.9 353.3 537.3 551.4
Malaysia 199.5 120,2  208.0 221.1 254.4
Philippines 202.4 287.6  531.0 567.1 835,6
Ceylon 40,2 77.5 63.8 70,2 86.8
Burna 51.2 7741 93,0 52,4 60.3
Indonesia 238.1 244 .2 248,9 95.6 153.3
Afghsnisten 6.2 8.6 14,8 16.2 12,0
Laos - 2.7 0.3 1.8 2.9
Other countries 118.a 182,5  366.8 282.4 520.3

Total 2,105.6 2.725.4 3.‘18.0 2'77508 39751¢0

In November of 1967 a plant for producing pellets of hematite iron ores at the mines
of Pail in Goa, was put in operation with an aesistance of the Japanese Nippon-Kokan Company
and Weet-German companies.

The main deposit of mangsnese ore (the resources of which are estimated at 140 m. tons)
is 4ieposed in the Nagpur-Bhandara-Balaghat area. About 40% of manganese ores of this deposit
contain approximately 43% Mn.

The manganese ore is now predominantly mined in four states; namely,the astates of Madhya Pra-
desh, Maharashtra and Mysore (about 300,000 tons a year in each state) and the state of Orissa
(about 500,000 tons a year). The major part of the mined manganese ore is exported.

5 Quantities of manganese ore mined and exported are characterized by the following data 1in
407 tons.

Years

1955 1960/1961  1965/1966  1966/1967  1967/1968

Yo data
Mined 1609 1199 1616 1400 available
Exported 1252 1160 1413 1186 880

The export of manganese ore from India is hampered becauss large-tonnage ships cannot enter
ports of Paradil, Visskhapatnam, Marmagoa and Mangalore. ‘

The main reserves of coals are disposed in the Jaria district (about 5.8 bil.tons) and
in the Bokaro district: East Bokaro (about 4.4 bil. tons) and West Bokaro (about 550 m. tons).
These districte are the only principal suppliers of coking coals for iron and steel works. /6/

In 1967, the total quantity of coal mined in India was equal to 69.2 m. tons as compared
with 32.8 m. tons as mined in 1950.
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I'nble 3. Range of steel producte imported by the countriss of the South-East Asia
and the Par Baet in 1767, in 103 tons

Billete Rail- Heavy Wire Steel Tin  Axles,
Countries seuaxr;g ;ge— lfégt rods Strip Plates Sheets t:g;s Wire plate 'lalggls Total

riala sec- fit - tyres

tions tings
India 26.4 0.1 104,.% 50,8 45,7 71.4 165,97 24,3 18.6 88,95 17.9 619.3
Pakietan 283,0 28,% 53.4 4,5 22.0 33.1 1581 24,6 10.6 32.4 4,7  654,7
Thailand 12.9 6,8 144,59 43,5 32,8 39,8 172,3% 26.3 42,0 31.6 - 551.4
Malayaia 11.7 7.5 63,7 5.7 2.5 41,3  61.8 30.2 5.7 17.4 0.9 254.4
Ph!lippines 182,8 17,7 90.8 20.8 36,4 79,2 245.% 41,0 10,3111.2 0.1 833.6
Ceylon 28,4 0.6 20,0 0.3 0.9 a2 15.8 2.8 4.8 0.9 141 86,5
Burma 171 0.4 4,3 0.1 0.1 2.t 7.t 3.4 11.4 2.0 0.0 6045
lndoneeis 0.1 2.6 31.2 0.5 3.7 8.8 46,1 29.5 20.5 9.7 0.5 153.3
Afghanistan - - 7B 0,6 - - 3.5 0.1 - - - 12.0
Laoce - - 0.6 - - - 2.2 - 0.1 - - 2.4
Other countrieadS.1 4,5 87.3 20,3 2R,5  H1,.5 137.% 30.5 26,1 - - 520\3,

Total 607.5 68,0 014 .4 157,1 172,606 3434 1016.3 227.% 155.1 %29 6.4 4751.0

According to the fourth five-yesr plan of development of national economy of Ind:ia, in 1970~
1972 the coal is expected to be mined in an amount of about 106 m: tons.

During the recent years the production of coking coals practically remained at the same level;
namely, 17 m. tons a year,

The o1l potential reserves in the country are approximately sstimated at 202 m. tons. In
1967 in India the production of oil totalled 5,6 m. tons. /5/

Relatively high pricea of fuel oil in India do not favour its extensive application in blast
furnacee.

In 1965-1966 the installed powsr of electric power stations in India waa estimated at 10 .
m. kW, snd the quantity of generated electric power, at 37.5 bil. kWh (1967),

The Indian indvatry produces annually abrut ' m. tons of acrap which is mainly consumed at
iron und ateel works and partly exported (avout 447,0M1 tons in 1966/1967).

Iron and Steel indugtiy

At preaent, the iron and steel industry of Tndias playe an important role in the development
of national economy.

In the period of 19%0~1967, the prcductiorn »f iron incressed from 1.7 m. to 7.1 m. toms; that
of steel from 1.5 m, to 6,6 m. tona, and that of rrlled products from 1.0 m., to 4.% m. tons
(Table 4), /4/

The production of steel pipea al:o incressed: from45,000 tons in 19% to 425,000 tons in
1965/1965, the production of ferroalloys increamaed ag follows: that of ferromanga..ese from 15,600
tons in 1950 to 156,000 tons in 1965/1966; that of ferrosilicium, from 2,800 tons to 20,000 tona,
accordingly.

in 1967/198 {n India per capita eteel production amounted to 13 kg, i.e. 1t increased by
more than 2.5 times ae compared with that in 1950,

The relatively rapid development of nationsl iron and steel Industry wae ensured due to
high capital investments that amounted to ©10 m. rupees in 1951 (,1% of all the capital invest—
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ments made in the industry), 7,05 bil. rupees in 1956-1960/1901 (about $0% of all the capi-

tal investments in the industry or epproximately 10% of all .he capital investments in the eco-
nomice), and 6.4 bil, rupeee in 1961/196:-1965/196¢€ (lpproximately 25% of ell the capitsl
investments made in the induatry or about %.1% of ell the cepital investmente made in the econo-
mics)./6/

Table 4. Production of ferrous metals in Indie
in 1950-1967, m. tons

Type of Yeerax/

products 1950 1955 19601961 1965-1966 1966-1967 1967-1968
Iron 1.7 1.9 0,2 7.0 v 741
Steel 1.5 1.7 3.3 6.4 6.7 6.6
Rolled products 1.0 1.3 2.2 4,6 4,5 4,3

x/ Since 1960, the data are stated for a financial year (from 1st April
to 318t Merch of the following year).

During these years more than 10 bil. rupees or more than 70 per cent of all the rapital
investments in the iron and stesl industry were spent on the construction of three new works of
the State Hindustan steel company in Bhilai, Rourkela and Durgapur (3.5; 2.5 and 3.4 bil.rupees,
Tespectively), /6/

Table 5 contains the data on the production of ferrous metals at the largest iron and stecl
works of Indie, /6/

Table 5. Production of ferrous metals at the argest iron
and steel works of India, 10> tons

Works Years Iron Steel Rolled products

Works uf the state sector

in Bhilel 1960/1961 736 B o4
1965/1966 1IR30 1274 735
1966/1967 el 185> 726
in Durgapur 1960/1961 420 168 2
1965/1966 1280 1001 532
1966/1967 lay) 754 402
in Rourkela 1960/1961 412 206 30
1965/1966 1054 1065 782
1966/197 234 G43 689

Worke of privete sector
Tate Iron 1955

1159 1052 551

and Steel ogh/1a61  158m 1626 827
1965/1966 1942 1979 1084

1966/1967 1928 2000 1061

Indian Ironqasg 699 540 2
and Steel 1960/1961 1161 914 472
1965/1966 1218 70 623

1966/1967 117¢ 897 577




The conatruction I thrse atate-owned worka at Bhtlai, Durgapur and Rourkels was ~tarted 1in
1355-1956. The iron and ateel worka in Bhilal wae built with the technical arnd financiul aassi:-—
tance of the USSR, that in Durgapur, with the aaaietance of firitleh companiea , and that in Rour-
kela with the asaistance of Weat-German compsniea,

The initial rated capacity of aach of thease worka amounted to aa high aa 1 m. tone of ateel
a year,

The iron and steel worka in Bhilai reached ita rated capacity in 1962/1963, the worka in
Durgapur, in 1963/1964; and that 1a Rourkela, in 1964/1965,

The projecta were completed at the beginning ot the sixties and then the work was
started alming at the enlarging these worka: in Bhilei - up to 2.5 m. tona of steel per
year; in Durgapur - up to 1.6 m. tons of steel; and in Rourkela -~ up to 1.8 m. tons of steel per
year.

The enlargement of the Rhilai iron and steel works up to the capacity of 2,5 m. tona of
steel a year was completed 1in June, 1967, that of the wirks in Durgapur and Rourkeia - at the end
of 1967, 17/

The iron and stael worka in Bhilat (state of Madhla Pradesh) ia aupplied with irun ore from
Radgara depoait located in 90 km from the worka. The average Pe-content nf the ore smounta to
[RY13

re enlarged iron and stecl worka comprisea the following shopa and production units: & sin-
tering plant provided with three sintering strands aach having area of 50 sq.m; & coke and by~
product ahop compoaed of six hatteriea of 65 coke ovena in each; a blast-furnace shop comprising
3 blaat furnaces each having volume of 10%% cu.m, and two blast furnacea each having volume of
1719 cu.m; an open-hearth ahop of tir, 250 t open~hearth ‘urnaces, and five 500 t open~hearth
furnaces; a rolling mill ahop compriaing a 1150 mm olooming mill, & continuous billet mill,

& rail rolling mill, a 350 mm light sections mill, and a 250 mm wipe-rod mill,

A furthar expansion of this worka has been started (with a view to increaaing ita capacity to
more than 2.5 m. tona o1 steel a year).

A new blast furnace nNo 6 having volume of 1719 cu.m ia under construction which 1a planned
to be completed in 1969/1970.

The Durgapur iron and steal works (state of Weat Bengsal) ia supplied with iron orea mined
at Balaoa and other deposits situated at a distance of 420 km from the worka, the orea con-
taining about (% ot Pe.

Upon enlargement the works would conprice the foliowing unita: a ainter plant provided
with two aintering stranda each having area of 143 8q.m; four coke oven batteries of 78 coke
ovens each; three blast furnaces having the working valume P 1169 cuum each, and one blaat fur-
nace with the working voluma of 1550 cu.m; wn cpen-hoearth shop compoged of eight open-hearth
furnaces, including seven 220 t furnacea and one 110 t furnace; rolling mill shop comprising
a8 1050 mm blooming mill, a billet mill, a K00 mm heavy sections mill; a light sectiona mill,

& atrip mill; and shops for production of aleepera, axles and wheels. /6/

The iron and ateel works in Rourkela (atate of Oriaaa) ia supplied with 1ron nre mined at
three deposits: Raraud denostt aituated at a diatance of 80 km from the worka; Baradjandas and
Banspani deposit located at a distance of 225 km from the works, The 1ron orea of these depoaita
averagely contain about A0 to 62% Fe.

The iron and 3teel worka is compoaed of the followlng ahopa: a sinter plant provided with
two sintering strands each having the area of 127 Sq.m; & coke and by-product ahop compoaed of
four battaries of coke ovens, the total number of which squals to ?90; three blaat furnaces
having the working volume of 995 cu.m each, and one blact furnace having the working volume of
4448 cu.m; an open-hearth ahop comprising four RO-t open-hearth furnacea: a converter shop com-
poaed of three 40-50 t and two 60 ¢ onea; a rolling mill ahop, compriaing a 1180 mm slabbing
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will; a 3100 mm plate mill; & ceontinuous wide-strip mill; shops for the cold rolline of elsct-
rical steele, and a weld pipe shop. /6/

In addition to three above-msntioned large iron and steel worke, ths state Hindustan stesl
company also compriese & quality stsel works at Durgapur. The annual cgpascity of this works
amounts to 100,000 tons of steel, 57,000 tons of rolled products and 3,400 tone of forgings. *

The worke comprises the tollowing main production shops and units: steslmeking shop No 1
hsving two 50-t slectric arc furnnces, steelmaking shop No 2 having one 10 t electric erc fur-
nece, three 1induction furnaces, including two furnacss of 2 ton capaclty sach and one 0,% t fur-
nacs, & rolling mill shop having a blooming mill, a slsbbing mill, a shsst-bar and billet mill
and s light eection mill., The works also has a forging shop provided with powerful pressee and
hammers.,

The Durgapur quslity steel works wae constructed with the assistance of Canedian and Jepa-
ness compeniee.,

The Myeore stats government is controlling a fully-integrated works in Bhadravati, cwned
by the Myeore Iron and Steel Comnany.

The works 1is designed to produce about A0,000 tons of iron, 70,000 tons of steel, and
50,000 tone of finished rolled products per year,

The works has a sinter plant with the annual caracity of 80,000 tons of einter, four electe
ric furneces for melting iron, including two electric furnaces with the daily capacity of
100 tons and two electric furnacss with the dally capacity of 20C tons each, ae well as one
chsrecosl-fired blast furnace with the damily capacity of 80 tons; a ferrosilicium shop com-
prising five electric furnaces, incluiing twe tfurnacee provided with 1,500 kVa transformers,
one furnace provided with a 7,000 kVa transtormer, snd two furnaces provided with 12,000 kVa
transformere; a steelmaking shop having twn S t open-hsarth furnaces, fivs electric furnecss
having cepacities of 20; 65 3.5 end 0.5 tons, and inductlior furnaces, as wsll es two 12—t con-
verters; a rolling mill stop comprisivs a 6% mm Llooming mill complete with a tnree-stand pil-
let mill, 500/300, 520, 3:0/3%30 mm secticn mills, and 8 strip mill. /6/

The high-quelity rolled products are also produced at amall~capecity non-integrated steel
works comprisging electric steelmaking shops.

The privats enterprise is represented by two largs oldest fully-integrated iron and stssl
works of the Tsta Tron erd Steel Co., Tndian Tron and Steel o. and numeroue small nun~integrsted
stee! works heving only rolling mill shops,

The iron and steel works of Tata Iron and Steel Co,, which was founded in 107, 1s gitu=-
ated in Jamshedpur, the stats of BRihar,

The worke was many times redonetructed and enlarged, In 19%1/1950 - 1957/1155, the prog-
ramme of enlarging the wrrkn wss completed, the .ost of the programme amounting approxima- .
tsly to 560 m. rupees. According to this programme two new open-hearth furnaces were
conatructed, the blooming mill sand plate mill shop wsre reconstructed; a rew strip mill was
constructed, etc.

The first programme was followed by the second programme of enlargement and recopstriuction,
ths cost of which amcunted to 500 m, rupees, the progrsmme envisaged an increase in the irop
capacity by 2 s. tone, stssl capacity by 2 m. tons, rolled producte capscity by 1.5 m. tone psr
year. According to this programme a sinter plant, two new coke oven batteriss of the modern de-
sign e blast furnacs hsving the working volume of 1337 cu.m, No 3 open~hsarth ehop, the second
blooming mill, the sscond continuous billet mill compossd of two groupe hsving six stands esch,
and a section mill were conetructed; the existing mills were reconstruc ted. /o/

Ths works is supplied with iron ore mined in deposits asitueted at Noamundi, Gorumehisani
and Joda (statee of Bihar and Oriesa) that are disposed et & distance of 65 to 150 km from the
works. The minse are ownsd by the company. Ths lron ores of thece depoeits contain about 64%Fe,
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In addition to the mines, the Tstu Tron and Jteel Company alao owns coal :aines at tne Jaria ba-
sin, quarries of limestona and dolomite, and minee of the manganeee ore dsposita.

At preeent tha worke comprises the following main prcduc®ion shops and units: a sinter
plant equipped with two sintering machines esch having the dailv capacity of 2,500 tons; a coke
and by-product ehop comprising five coke oven batteries with the total number of coke ovens
aqualling 2563 8 %icr«t furnace shop consisting of six blast furnaces, including those with the
working volume cf 558, 608 (two blaet furnecee), 860, 939, 1337 zu,m: three steelmaking shope:
No 1 - comprising four 80 t open-hearth furnsces and two 5.5 t electric furnaces; No 2 - com-~
prising three 25 t Tos emer converters, three 270 t open-hearth furnacas; No 3 - comprieing three
32 t converters, six 200 t open-heerth furnacee and two 190 t open-hearth furnsces; rolling
shops comprising: two 1016 and 1150 mm blooming mille; a continuous 800 slabbing mill; s rail
mill for rolling raila, beams and channels up to No 45, square and round billeta up to 200 mm
in diameter; a 700 mm heavy eection mill intended for rclling bare and channels up to No 1B and
sectionsl iron (angles, equaras and rounds up to 125 mm in diameter); two section iron mills
(a 300 mm new one and the old medium eection mill) intended for p-=rduction of angles, channels,
etrip, squares end rounds of 12 to 56 mm Adiameter); a 350 mm continuous strip mills a 2400 mpm
plste mill for rolling plates cf 6-32 mm thick; sheet mills for production of black or gslva-
nized flat and corrugated sheets; rellway-wheel-and-tyre mill, and s depsetmsnt for manufacturing
sleepers,

In the laat few yeare geparste units of this works were enlurged. Upon completing the de-
velopment of the Noamundi minee the works began to receive the fully enrizhed and graded ore.
The sixth coke-oven battery coneisting of 5S4 coke ovene, and a chemical shop constructed with
the eseistance of the Britieh Simon~Carves Company were put into operation.

The Tate Iron and Steel Company eleo compriees a wire manufacturing plant provided with
8 280 mn light section-wire mill, e butt-weld pipe mill snd sheet and tin plate rolling plant./6/

The worke of the Indian Iron and Steel Co in Burnpur (etate of West Bengsl), which was
founded in 1918, 1is supplied with iron ore from minee situated at Gos and Monokharpur that are
dispoeed at e distance of 350 km from the works. The iron ores contain about 60 per cent of
iron. These iron ore mines are incorporated in the Indian Iron and Stael Co. Moreover, this
cvmpany owns the cosl mines found in the Jaria and Raniganj basins, querriss of manganeee ore
and limestone.

During the second five-yesr plan (1356-19G0) a considerable programme on enlargement of
the iron and steel works of the Indisn Iron and Stesl Co wae completed. The cost of
the programme amounted to sbout 200 m. rupeee. This provramme envisaged an expansion of the
coke and by-product shop, construction of two blaet furmwccs with the working volume of 1060 mf
esch, an snlargement of tha steelmaking shop, as wel! as reconatruction and anlsrgement of the
existing rolling mille (heating and finiehing equipment),

During the third five-year plan the company had utilized the credit of only 34 m. rupees
of 93 m. rupees avsilable, ths credit being granted to the company by the Internationsl Bank
for Reconstruction and Devslopment.

The iron and eteel worke comprieas the tollowing ehops and units: a blast-furnsce shop
consisting of four blast furnsces, including two furnaces with the working volume of 1060 cu.m
esch and two furnaces with the working volume of 445 cu.m eachi a coke and by~product ehop
compoead of five bsttsries with the totel rumbar of coke ovens equslling 308; 8 stealmeking
shop comprieing three 25 t Beeesmer convertere, a 300 t open-hearth furnsce, five 200 t open-
hearth furnac.s, and a 100 t open-hesrth furnsce; a rolling department comprisine a 1000mm
blooming mill, a 610/460 mm continuoue sheet-ber-and-billet mill, a 860 mm rail mill for
rolling rails, beams and channels up to No 40, angles, squsrss and rounde up to 200 mm in
diameter; a 450 medium section mill for rolling 1ight bare aucd channels, anglee,
6équare and round ehapes up to 80 mm ir diameter; a continuous light saction-wire mill tor

101




rolling rounds of 6 to 32 mm in diemeter, and shest milla. /6/

The data on the annual capacity and rolled producus range of mein iron and steel works of
India are shown in Table 6 /6/.

Table o, Annual capacity and range c¢f rollsd products of main iron and steel
works of India, in 1000 tons

Works

Kinds of products in Bhilai in Durgapur in Rourkela in Jamshedpur in Burnpur in Mysore
Iron 2360 1700 1600 1900 1300 20
including marketable iron 327 - - - - -
Ingot stsel 2500 1600 1800 2000 1000 145
Billets 315 370 - 300 150 -
Raila 500 - - 135 105 -
Structural shapes:

heavy 250 - - 140 265 - *

medium - 200 - 270 - -
Sections 500 240 - 227 160 -
Strips - 250 - 106 - - ’
Wire rods 400 - - - -
Platas - - 280 100 - -
Shesta:

hct=rolled - - 200 42 - 1

(flat=hoo
fron

cold=-rolled - - 260 - - -

galvanized - - 160 150 120 -
Hot=tinned plate - - S0 - - -
Electrolytic tinned plate - - 150 - - -
Transformer shsgets - - 50 - - -
Tubas - - 75 - - - ‘
Slaepers and cover plates - 86 - 135 105 -
Axles and wheels - 33 - 30 - -

According to the data of 1966 to 1967 the specific coke rate was equal to 792 kg per ton
of iron at the Bhilai works; £85 kg - ai the Durgapur works; 889 kg - at tha Rourkela worksg
831 kg at the works of the Tata Iron and Steel Co.; and 977 kg at tha works of the Indian Iron
and Steel Co.

In India thers is ais0 a great numbar of private steel works with rolling mills of small
capacity in addition to large iron and steel worka.

In the last few years gmall non-intsgrated works of India made yearly soout 300,000 to
1,070,000 of rolled products. In the veriod of 1955 to 1967, the production of rrlled nroducts
waa doubled at these small works, owing antirely to the output inccease at tie non-intesrated
works having only rolling mill shops, in which the production of rolled produc.s incre:ced {ron
210,000 tons in 1955 to £°0,000 tons in 1465/1966, During the rame period of time the productiion
of rollsd procucts at small semi-integrated stealworks having also steelmakin~ shops, dropped
from 220,000 tons to 120,000 tons. *"ainly hipgh-quality stsel is producsd at t. 'se w-rks that
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are, as a rule, provided with electric arc furnaces. According to the date for 1965/1966 about
72,000 tons of electric steel were made at there works, This group of works includes (1p brackets
is stated the production figure »>f electric steel for the period of 1965/19€66) the MNational
Tron and Steel works in Calcutta (17,000 tons),the Guest Keen and Williams works near Calcutta
(19,000 tons), Mukand Iron and Steel works in Rombey (A,000 tons), the D.K, Tron and Steel works
in Fanpur (10,000 tona), and the Singh Fngineering works (6,000 tons). /6/

Table 7. Productivity of labour at the iron %nd steel
works of Indla in 1965/1966

Integrated works

in in in
Bhilal Durgapur Rowurkels

Companies

Tata Iron Indian Iron
and Steel and Steel

Number of
employees, 1000 per—~ 3.6 1641 15.8 29.2 14.0
sons (?“",)
Output, 1000 tona
steel 1371(1852) 1001 1055 1979 470
rolled products  1029(1328) 584 810 1567 712

The production
per emaployee,tons

Steel 5R(75) 62 66 68 69
Rolled products nu(ss)  4p 51 54 50

x/ Given in brackets are the data for the period of 196%/1967

For the 1ast decade the development in India of non-integrated works having only rolling
mill shons in India was to a considerable extent due to the existence of state-owned works

supplying cthem with billets for rolling,

According to estimates of the Nen-Integrated Works Association, their capacity
amounted to as much aa 1,800,000 tons in 1965/19ve, whereaa the production ol these steel-
works in this year amounted to 700,000 tons, /6&/

Hence the capacity of the works is utilized to less than 50%.

The non-integreted works having only rolling mill shops mainly produce heavy amd light
sections., From the total output of the rolled products made by these works about 70 per cent
are light sections, approximately 20 per cent - wire rods and wire, and some quantity - medium
sections and small structural shapes. These works are located in all regions of India,

About 100 non-integrated works having only rolling nill shops, avre registerea to be in
Indie in total.

Tpe production of rolled products from scrap amounta to 140,000-150,000 tons a year,

Specialized tube works of small capaclty sre intended for manufacturing steel and iron
tubes.

The Rourkela works has a shop for producing the electric weld tubes the capacity of the
chop Amounts tr about 10N,AM% +eons a yesT for the production ~f tubes 220-510 mm in diameter./6/
A new tube workn of the Bharat Steel Tube Cn. in Genandra, state of Punjab, with the
annual capA-ity of 120,000 tcns of steel and egalvanized tubes of 12-150mm in diameter, was put in

108




operation in 1966, The works is provided with two mille for the production of resistance weld

tubes and equipment for the galvanizing and finishing the tubea.

One of the mills is intended for woelding tubes of 32 to 150 mm diameter at e rete of
70 m/min, whereas the other - for welding tubes of 12-25 mm diameter at a rete of up to

50 m/min. /7/

Table 8 1llustrates the structure of production coets of metellurgical products et the

state~owned and private works of India in the period of 1965/1966

Table 8. Structure of production costs atxyhe iron
and steel works of India

Stete-owned Tete Iron Indian
Items of production Hindustan and Steel Iron and
costs Steel Company Steel
Company Company
Total production coets 2625 119% 785
100 1C0 100
Including:
raw materials and semis 673 295 188
?25.0 24,7 2%3.9
Wagee 303 229 147
1.2 19,2 18,7
Repair and storage costs 328 119 80
1242 10.0 20.4
Loan peyments * 183 22 11
6.8 1.7 1.4
Excise duty 361 225 107
1% .4 18,8 13.6
Amortization 418 o4 44y
15.5 8,7 546

x/ The numerator desipnates millions of ripees, the denominator - %

Ferromanganese is moinly produced at worka of the
brackets are the production figuree for 1965/1966): PFerroallo
(39,600 tons); Toda Ferromenganese Pl

following companies (indicated in

Y8 in the stste of Andhre Pradesh
ant in the state of Orissa (25,800 tons); Randelvel Ferro-

alloye in the Nagpur district (35,000 tons); Universal Ferro- and Allied Chemicels in the state

of Maherashtra (19,000 tons); Jeypors
A considerable proportion
ports amounted to about 58,000 tons,
Until 1966
Works Co in the stete of Mysore. /3/ In 1966
Co wes built in Therubali, state of Nrissa.
& year and is intended for production of 45% ferrosilicon.

104

Surar in the state of Orisaa (14,600 tons).
of farromanganese is exported. Tn 1965/196€

ferronanpganese ex-

ferrosilicium was produced only et the works of the Mysore Iron and Steel
a new works of the Indian Metals and Ferro-Alloys
/9,10/; the works has the capacity of 10,000 tons
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Coj [ d Nurther nda
¢ Uevelopment o ¢ Iron an 90 ustry

In the last few years, the apparent consumption of ferrou'- metals in India is estimated to
be about 7,500,000 tons of ingot steel, which corresponds to 14 kg per capita coneumptian,
this quantity of eteel, about 88 per cent are now met by the local production,
12 per cent are met by importe.

In the last few years, the proportion of rolled products in the structure of ferrous metal
imports was high (Table 9) /6/ owing to the local production being insufficient.

Proa
whereas about

Table 9. Imports of rolled products for the period
of 1951 - 1965/1966%/

xx/
Rolled products Jears
1951 1956 1960/1961 1965/1966
Potal a0 1R 1238 L3
100,0 100,0 100.0 100.0
Including:
heavy ::d lgght soc:iou 66 215 126 Ax
amon,
chengelg " Co4ms en a4, 0 55.0 18,2 13,3

rails -zi‘i' -Eé' 'H?z -
Be dats

vy 1
Railway materials By date 150 19

no data rno data 12.1 243
" . S\ % @81
re 9.8 Sed 11.8 9.7
Platee and sheets 22.4 31,0 AN, 8 65.8
Other kinds of rolled products - - 2.8 4;9
In addition, steel ingote amd 85 20 2
billets _ - -4

x/ 1951-1956 -~ calender years; sinoe 1960/1961 - finamoial Yoar-
xx/ The numerator - 1000 tone; the denominator - %

The demend of India for rolled products (in terme of Anget steel) is estimated for 1970-1971
to be equal to about 9,400,000 tone; for 1976/1977 - up to 14,000,000 tons and for 1980/1981 =
up to 20,000,000 tons /11/. The demand for the rolled products 1im the oountry is supposed to in-
crease yearly in the period until 1970/1971 not more than by 3.1%; in 1971/1972 - 1975/19%6,
by about 4.2%, and in the following years, by about %. The deficit in alloy steel is expected
to reach 33,000 tonms by 1970/1971, 146,000 tons by 1975/1976 and 160,000 tons by 1980/1981.

To meet the expected deficit in ferrous metals until 1980/1981, it ie plamneds /11/

to complete the comstruction of a new fully-int.grated iron and steel works at Bokaro;

to enlarge the capacity of the works of the Indianm Iron and Steel Co by as auch as

106




300,000 tons of steel a year;

to construct a new fully-integrated iron and steel worke having the capacity of 4,000,000
tons of steel a year;

to enlarge alloy steel production capacity , including the cepacity of the works
belonging to the private companies.

The fourth large fully-integrated iron and steel works in Bokaro (state of Bihar), which
will be speocialieed in manufacturing plates and sheete, is now being constructed with rendering
the flnancial and technical aseistance by the USSR. Ite capmoity will amount to sbout 4,000,000
tons of etesl a year, including the first step thereof - 1,700,000 tone.

Upon putting into operation the first stage of the iron and steel works, varioue typee of
platee and eheets, which are now extremely deficient will be manufaotured, eush as cold-rolled,
hot-rolled and galvanieed sheets; at preaent, thess typee of rolled producte are imported.

As to concerning production facilitiee s the iron and steel works at Bokaro (Table 10)
oould be compared with the most modern works in the world, having a high technicel level. /6/
The first step of the Bokaro iron and steel works is expected to be put into operation in De-
cember of 1971,

A new non-integrated works at Arkanam (state of Madras) is Ybeing constructed with
rendering the technical assistance by the Soviet institutions and enterprises. The first stage
of the works includes an electric eteelmaking shop having & 25-t eleotric arc furnace and a
four—etrand continuous casting plant having the capacity of 50,000 tons of steel a year.

The development of the iron and steel industry, which is being carried into effect and
planned for the future, has resulted in creation of a large design office incorporated in the
etate-owned Hindustan steel company, and also in creating the private deeign and consulting
Dastur company.

Teble 10. Composition of main production shope of the
Bokaro iron and steel worke

Composition Capacity in thousands
S8hope and products of tons
t0 be manufactured
¢ Full develop- 18t Full develop- 1et
nent stage ment stage

Coke and by-products 7 batteries each

comprising 69 y
coke ovensi batteries 3480 2090
blast=-furnace
coke plus 25
ninue 80 mm
Sinter plant 3 eintering ma- 2
chines each 6200 3700
having the area machinee
of 259 sq.m
Blaet=-furnace 5 blast furnaces
sach having the blast 4585 2735
working volume furnaces
of 2000 cu.m
Converter:
No 1 55100 t conver— 4
ters converters
No 2 2x250 t oonver— - 4000 1900
ters
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Shops and producte Composition Capacity in thousands
to be manufactured of tons
Full develop- 1st Full develop- et
nept stage _Rent _stege
1250 mm elabbing mill 12 groups of 6 groups 350 1465
soaking pits
2000 ma continuous Having 3 heating Having 2
plate mill furnacee heating }'}55 1430
furnaces
Cold-rolling ehop 2000 mm and 2000 mill
1700 sm mills
Cold-rolled coils - - 400 125
Cold-rolled sheeis - - 700 300
Galvanized sheete - - 600 150

The Dastur desigr end consulting company participates in performing some design assign-
ments for the Bokaro iron and eteel works.

The share of national economy in the comstruction and enlargement of iron and steel works
18 etsadily increasing.

Thus, the foreign purchasee amounted over 50 per cent of the total cost of the first
stages of the iron and steel works in Bhilai, Durgapur and Rourkela whereaa the enlargement of
theee works required averagely about 38 per cent of the foreign currency expenses. /6,12/

For the first stage of the Bokaro iron and etsel works it ie planned to manufacture about
60 per cent of the required mechanical squipment in India at the enterprises of the state-owred
Heavy Englneering, Bharat Heavy BElectricale, Heavy Electricals of India, Mining and Machinery
companiee. /13/

Pakigten

Pakistan 1s an agricultural country, in which only the mining industry and the industry for
proceseing agricultural materials ure developed. Pakistan has no fully-integrated iron and steel
works, and has a number of gmall gemi-integrated worke with steelmaking and rolling ehops, and
a great number of rolling mills proceesing imported hillets.

The potential iron ore reserves in Pakistan are estimated at 400 m. tone, including the
proved reeources of 125 m. tons. Iron-ore deposite are explored in the Kalabagh dietrict, the
iron ore containing up to 40% Pe. Large depoeits of iron ore containing about 40 to 65% Fe are
discovered in the Chittral district. Iron ore deposits are also found in Langrial, Galdamin~-
Abbotabad, Kilat and Ziarat.

Tke reserves of each of the above-msntioned deposits vary from 10 m. to 40 m., toms.

The mangansee-ore reesrvea of the country amount to approximatsly 500,000 tons (the manga-
nese ore containing about 31 to 5% Mn). The manganses-ore depoeite are found in the Kohat and
Las Bela districts,a manganese~ore deposit in Sida—Dora'the Treserves of which are not yet de-
teminsd‘vu discovered not long ago. /14/

Chrome~0ore reserves are estimated at 20 m, tons (the ore contsining up to 47 per cent of
chromium); a chrome-ore deposit is found in the Beluchietan region.

The potential reserves of coal smount to 190 m. tons.

At present, four principal coal fields are to be found in Weet Pakistan: in Makerwal, in
the region east from Mianwali, in Bharing-Deghari (south from Kwetta), in the region north-
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weetward from Karachi. Coal fields in the regione of Jimpir, Bog ‘a and Radjehabi (East Pakistan)
are almo explored. /1/ In 1966, the coal was mined in an amount of 1.2 m. tone; in 1967 - 1.5a tons.

In 1967, the proved oll resources of Pak atan wers eetimated et 6.8 m. tons, and the
emnual output of oil wae squal to 500,000 tons.

In the perind from 1961 to 1966 the Oil and Gas Co had found 14 oil fielde in East and M
Weet Pakietan with the sseistance of Soviet specialiets.

The potential reserves of natural gas are eetimated st 575 bil. cu.m, the main deposits of
naturel gas are found in West Pakistan in the regione of Sui (170 bil. cu.n), Mari (99 bil.cu.m).
The largest depoeit of natural gas in Reet Pakistan ie found in the Chattagh region. /15/

In 1966 the fixed rated power of electric power stations was equal to 1,222,000 kW, and the
generation electric power - 3903 m. kWh.

About 130 rolling mills of the total capacity up to 275,000 tons of rolled steel are known
to exist in Pakistan. There are aleo two worka for manufacutring wire rode, the capacity of which

smounts spproximately to 15,000 tone a year, and a number of works for manufacturing tubes, the
capacity of which equals to about 13,000 tone a year.

The total capacity of the works with steelaaking ehope producing mainly castinge and for-
gings, is estimated at 40,000 to 60,000 tons of eteel a year.

In 1955-1960 $ 21,000,000 were spent om modernising the actuating worke, whereas $ 260,000,000
were spent on the construction of new works.

The state Steel Corporation of Pakistan, possesaing the capital of 25 m. Pakistan rupees,
has a works in Karachi, cemprising two section mills of the total capacity of 35,000 tona of
rolled products a year, and mille for rolling wire and flat hoop iron. /11/ !

The National 8teel of Pakistan Company builds a worke near Karschi, Om cempleting the first
etage of the works, its capacity will be equal to 330,000 toms of rolled products a year. The
range of rolled producte is suppoeed to be the following, in 1000 tons : rerolling feed - 100;
hot-rolled sheets ~ 65; galvaniszed sheets - 55; sectione - 40; tube billets - 40; and railway
materiale ~ 30,

The coet of construction of the works is estimated at § 150=200, 000,000, The works is
planned to be further enlarged up to 500,000~575,000 tone of etsel a year.

The same company plans constructing a new worke in Karachi. According to negotiations con-
ducted by the company in 1968, the conetruction of the iron and eteel works will be financed
with participation of enterpriees of Csechoslovakia, German Democratic Republic, Japan, and
France.

France has granted to the company a credit for $ 180,000,000. /16,17/

The Corporation for the Industrial Development of Weet Pakietan have worked out a project
for constructing a fully-integrated iron and eteel worke in Kalabagh with a capacity of 500,000 .
tons of stesl a year, based on local iron-ore depoeite. /18,19/

A eteel worke ia being constructed in the Chittagong district (East Pakistan); this works
comprises three 60 t open-hearth furnaces, a blooming mill, a plate mill, a two-high sheet mill,
thres cection mills, forging and foundry equipment, as well ae three galvanized lines,

The construction of the first etage of the worke was completed in October of 1966. The coet
of the first stage of the works is estimated at $§ 80,000,000 /20/. The equipment for production
of 150,000 tone of steel amd 115,000 tons of sections and tlate per year has been put in opera‘ion,

On putting in operation the fourth 6C t open-hearth furnece, the final capacity of the
works (about 250,000 tons of steel ingots a year) is expected to be reached in 1970. 721/

The works production is supposed to mset about 20-25 per cant of the RKaet Pakistan demand
for ferrous metals,

Projecte are also exieting on a further enlargement of the works capacity up to 1 m. tons
of steel a year.
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®ou: . i a smaller capacity, wainly those havin, rolling mills, are now under construction
or in the < ~sign stage in Pekistan.

The Pakisten government conducts negotiaticns with a rumber of countries for obtaining the
financial and technicsl assistunce in constructing those iron and steel works.

A tube-weldiug wilt with the yearly capacity of 10,000 tons of welded tubes is plarnaed to
be « onstructed an Dacca. Tubs-+rolling mills are also planned to be crected in Lachor and Karachi.
Prelim>nary projecis have been wirked out for construction of a works with steelmaking

wnite of 50,000 to 4 of steel capacity a year 'n West Pakistan.

In 1966 an sgreement was concluded with the Japansse companies about furnishing equipmsnt
for a works with the annual capaecity of 6,000 tons of stainless sheets, the cost of this projsct
amounting to approximatsly $ 13,000,000, /22/

In tue same year, an agreemsnt was signed on the constru.tion in West Pskistan oi a works
for manufacturing 4-11" weld tubes, the snnual capacity of this works amounting tc 150,000 tons
(two production linss) and on su.plying shests,as well,

A tube mi’ was lanned Lo be eiucted at Chittagong Pipe Mills® works, the mill
being ordered in the Federal Republic of Gecmany and intended for rolling 2/4 to 1/2*°
tubes. /23-25/

In February of 1908 the Walibai Kemruddin (ompany placed an order with one of the Japa-
nese companiss for furnishing the following equipment: two 12 t electric arc furnaces, one 4 t
electric arc furnace, a blooming-slaobing aill,strip,shset and plate mills,forging and foundry
equipment, intended for the works in Valika Nagar near Karachi, the capacity of this works
being estimated at 20,000 tons of specialty ateels an year. The cost of the equipment is
estimated at § 15,000,00. . tts furnishing will be effected within 24 months, erection and
testing within 3& months.

The following range of rolled products ts planned for this works, in 10C0 tors: billets -
11.4; stainless sheets - 3.1, stainless ingol steel - 2,0, steel castings - 2.0, platss - 1.0,
forgings ~ 0.8,

On completing tie .onstv.ction of the works, its further expansion is planned to be
effected in two stages with s view to incrcosing the works capacity first up to 30,000 and then
up to 40,000 tons of steel =» Jear. Luw,ortew weva)p is planned to be used as charge materials. The

#works, which will bte cont. oiled by the Juli:. 2¢ial and Alloy Steel Plant Co, ia planned to
ve put in operativ:. st 1977, The .c¢reonnel te .prcrute the works (about 100 Pakistan citizens)
should e troalned v o owa. Sdbers/

At present, tiie , cuction of ferrous w-uais in the country meets less than 1/5 of all

the demand of Pawistan. It is supposed thuat un completing the construction of the works in Kara=-
chi and Chittagong, the cluitry’s dsmand io ferrous metals will be met by as much as 70% by tne
locsl production. The Juwand of Pakistan in ferrous metals are estimated at 2 m. tons by
19720, f21/

1n 1967 the imporis of fsrrous metals amounted to 654,700 tons, including: billets and
semis - 283,000 tons, rallway waterials - 28,300 tons, heavy and light sections - 53,400 tons,
wire rods =~ 4,500 tons, strips- 22,000 tons, plates - 33,100 tons, steel sheets - 158,100 tours,
stsel pipes and fittings - 24,000 tons, wire - 10,600 tons, tin plate - 32,400 tons, axles,
wheels and tyres- 4,700 tons. /29-30/

Thailand

Agriculture (mainly cultivation of soil) lies at the base or economics of Thailand. The
country has one small fully-integrated iron and steel works and a number of non~integrated
works.

The potential reserve:r of iron ore are c¢stimated at 29 m. tons, including the proved
resources of 10 m.tons of magnetite and hematite ores containing bu.4% Fe, 3.6% Mn, 1.8% SiO2
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0.62% u.?o}; 0,060 P, and 0,089 S,
The main iron ore deposit which has been mined since 1963, is locsted at s distance of 200 km ’
northward from Bangkok. In the period of 1961-1964, three mines were put in operation at a new-
ly discovered depnsit of a high-~quality iron ore, the resources of which are estimated at about
7 m. tons, the deposit being located at the Knao Tan Kuwal region of the Lonbury province si- o
tuated at a distance of 160 km from Bangkok., In 1966, iron ore was mined in a quantity of
691,000 tons, The iron ore is exported in Jepan. /15/
The manganese ore reserves are estimated at 300,000 tons; tungsten ore - 20 m. tons, in=
cluding the proved resources thereof, 10 m, tons, containing sbout 1 to ? per cent of tungs-
ten. /15/
There are no reserves of coking coals in the country. In 1966, the quantity of a low-grade
coal mined was approximately 100,000 tons a yesr.
In 1965, the fixed power of electric power stations was estimated at 559,200 kW; the quan-
tity of generated electric power amounted to 1816 m. kWh. /31/
The Siam iron and Steel Company owns a single fully-'ntegreted 1iron and steel works of
the country, the capacity of which equals 20,000 tons ot iron and 120,00 tons of steel a year.
- This iron and steel works is located in the Ta lLuang region and comprises three charcoal-fired
blast furnaces, three electric-arc furnaces, six induction furnaces, an open-hearth furnace, a
continuous casting plant, and a section mill with the cspacity of 155,000 tons a year. lron ie
msde with the use of local iron ore., /10/
At present the works is being reconstructed and enlarged. The annual capacity on produc-—
tion of reinforcing rods and other sections are planned to be stepped up to 93,000 and 27,000 .
tona, respectively. A project has been worked out for a further increase the annual capacity
of the works up to 120,000 tons of reinforcing rods ani 30,000 tons of other sections (in
1970-1971),
The imports of scrap iron from abroad is plunned to be increesed because of 1sck
of the local scrap.
The G.S.Steel Co of Thailand has a works near Bangkok, the annual capacity of
which amounts to 90,MN" tons of emall sections, the works having been constructed with the
financial and technical assistance of Japanese companies that own 60 per cent of the shares of
this company. /32,33/. This works, having two electric src furnaces snd a rolling mill, was
put in operation in 1968, The cost of the works construction is estimated st 165 m. bats (ap-
proximately £ 5,250,000), The finel cepacity of the works should amount to 120,000 tons of .
sections e year. /34,35/
In the period of 1962 t& 1964, s number of rolling and tube mills were constructed in
Thailand for production of welded and galvanized tubes (12,000 tons a year), helical welded R
tubes of large diameter (about 100,000 tons a year), section steel (10,000 tons a year), and
galvanized sheets. Most of these mills operate on the sheets imported from Jspan.
Projects for s further development of iron and steel industry envisege the conatruction
of a number of non-integreted works.
Thus, a works of the capacity of 100,000 to 130,000 tons of sections a year, a works for
production of galvenized and cast iron tubes (capacity of 14,000 tons a year), a tube works
i (capacity of 25,000 tons a year), and a works for production of galvanized sheets are either
under construction or in the design stage.
In May of 1966, the Sintani Industry fo startc. constructing near Banskok a works for pro-
duction of wire. The capacity of this works amounts to 800 tons of finished products a month,

including galvanized wire - 450 tons, nnnealed wire - 200 tons, and barbed wire - 150 tons, The
works was put in operation in July of 1967, /36/

According to plans for development of the Thailand economics, the requirements of the count-
ry in ferrous metals will amount in 1970 to AS57,N00 tons,in 1975,to 1,124,000 tons,and in 1930,to
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1,375 000 tons.

In the lest few ysers, Japan was the main supplier of ferrous metals to Thailand.

In 1962, the share of Japan in the imports of ferrous metAls amounted to 64%, in 1964 - 7%,
and in 1965 - 82%,

In 1967, the totel imports amounted to 551,400 tons, including: billets and semis - 12,900
tons, reilway materiale - 5,800 tona, heavy and light sections - 144,900 tons, wire rods - 43,500
tons, strips ~ 32,800 tone, platee - 39 900 tone, sheets - 172,800 tons, steel tubes and fittings
26,300 tons, wire - 42,000 tone, and tin plete - 31,600 tons. (29,30).

Malaysia
Melaysia is an agricultural country with e developing mining industry (mining of iron and
tin ore). Melaysia has two iron and steel works, includirg a small fully-integreted one.
Ths potential reservee of iron ore ere estimeted at 150,000,000 tons, including the proved
resources of 120 m, tons.
The main iron-ore deposits are found in the regions of Ulu-Romvin, Tashbun, Bukit Besi, Ko-

ta Tinggi, Sii Medan, and Luang Kep. The potentisl reserves of the Ulu-Rompin deposit amount
to sbout 20,000,000 tons.

Chemical composition of iron ores of
the lergest mines of Malayais,%

Deposits
Components

Bukit Kota Sri Luang
Ulu-Rompin Besi Tinggi Medan Kap
Pe 5456 59.64 67,1 59.8-64,4 47.8
sto, 6.1 8.6 1.1 2.6-8,2 7.6
P 1.022-0,55 0.048 0,32 0,119-0.214 0,05
0.03=0.086 0,009 1.01 0,006~0,320 2,04
AL, - - 1.02 - 10.84

s A
'1‘102 - - 1.05 - 0.12

The Ulu-Rompin deposit started to ba mined in 1962, The cepacity of the mine amounts to
2,000,000 tons a year. The rich ore 18 mined by an open method, crushed, washed and 8creened,
being then shipped tc the port Kuala Rompin,

The eame procedure is adopted for benefication and shipping the rich iron ore to the port
Suru et the deposit of Bukit Besi. The richest iron-ore deposits are found in the regions of
Kota Tinggi and Sri Medan. Tt 18 supposed, however, that due to an intense mining of ore, ss
will be carried ocut in the period of 1970 to 1975, the quantity of iron ore mined in the count-
Ty will decreese owing to exhaustion of the deposits.

The winning of ore et 27 mines amounted (in terms of iron content) to 3,300,000 tons in
1966, and to 3,100,000 tons in 1967,

Almost 811 the rich ore ie exported to Japan. In 1965, the exports of iron ore amounted to
6,700,000 tons, and in 1966, to 5,800,000 tons. 737/

The potentisl reservee of coal in the country are estimeted at 30,000,000-50,000,000 tone,
the coal fields ere located in various regione of the country, yet the coals of ell the mines
are non-coking.

The coal suitable for prcduction of metsllurgical coke, is to be found only in the Bstu

11t




y

Arang region.
In 1966, the mining of manganese ores amounted to 2,000 tons.
The proved reserves of oil in the country are estimated at 66,600,000 tons, the produc~
tion of oil in 1967 was equal to 5,000,000 tona.
The fixed power of electric power stetions in 1966 amounted to 26,000 kW, the generatlion of »
electric power - 2,390,000 kWh. '
In 1962, the Federal Iron Works Co with the assistance of Japanese companies, put in opera-
tion a works intended for production o. galvanized sheets, the capacity of which equalled 28,000
tons a year.
At present, the Malayawata Steel Co, founded in August of 1966 and having the capital of
31,000,000 Malayan dollars, 51% of which are owned by the Government and local companles, and the
balance, by the group of Jaspanese companies headed by Yawata Seitetsu. are constructing
an integrated works in the Prai city. The works comprises a siatering strand, a charcoal-fired
blast furnace having the capacity of 170 tons of iron a day, a 12 t converter, and a combined
section mill with the capacity of 150,000 tons a year. The blast furnace and converter were put
in operation in 1967. The second blast furnace is planned to be put in operation in 1969, /387
The cost of construction of an iron and steel works having the initial yearly capacity of
50,000 tons of steel (with the possibility of a further expansion up to the capacity of 100,000
tons in 1969) is estimated at $ 63,500,000, /29,40/
According to other sources, the initial annual capacity of the works will amount to 62,000tons
of iron, 60,000 tons of steel, and 55,000 tons of rolled products. /41/
In the following decade, the works capacity is planned to be increased up to 800,000 tons . |
of steel a year. Already in the process of construction of the combine, a discussion was started
on projects of enlarging the range of finished products to be manufactured. In particular, in !
addition to sectlons, it is planned to set up the production of middle~ and heavy gauge plates
for ship-buildings, wire rods, tin plates, ~nd steel tubes.
In March of 1966, the Suun Sa.g and Co (in Kusla Lumpur) had published a report on con-
struction of a works intended for production of galvanized tubes, the works having the capacity
of 1,000 tons a month.
The Malaysian Galvanized Iron Pipes Co plans putting in nperation a works in Petaling Jaya,
intended for production of ealvanized steel pipes and fittings.
The initial capacity of the works is estimated at 2,400 tons of products a month, in the
futher course, the works capacity will be doubled, Part of the finished products is planned to .
be exported in neighbouring countries.
In April or 1968, the Steel N:re Industries of Malaysia Co started constructing a works
with the capacity of 13,000 tons of welded pipes a year. The works is planned to be put in . {
operation in 1969, /42,43%/
The predominant part of the country's requirements in ferrous metals is met by importe, In
1967, the import amounted to 254,400 tons, Including billets and semis - 11,700 tons, railway
materials - 7,500 tons, heavy and light sections - 69,700 tons, wire rods - 5,700 tons, strips -
2,500 tons, plates 41,300, sheets - 61,800 tons, stesl tubes and fittings - 30,200 tons, wire -
5,700 tons, tin plate - 17,400 tons, axles, whesls and bandages - 900 tons. /29, 30/

Philippines
Philippines are an agricultural country with a developing mining industry. At present, the

country has a number of small-capacity non-integrated works, a fully-integrated iron and steel

works is under construction. w
The country possesses considergble resources of !ron ore, the potential reserves thereof

being estimated at 920,000,000 tons, including the broved resourcss of 590,000,000 tons,
Iron ore is mined in deposits that are situated in the region of Lusong, on isles of Samar, .
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Marinduque, and Mindanac. The iron ore reserves of the Lusong deposit are estimated at 20,000,000
tona. The rroduction and export of the iron ore mined at the Larap mine disposed in the Lusong re=-
gion, amcunt to about 1,000,000 tons a year (the ore containing about 42 to 50% Pe). Reserves of
the Bulakan deposit being mined, the ore of which containe 57 to 62% Pe and 1 to 4.6% S5, are
also estimated at 20,000,000 tone,

The iron ore is mined by an open and underground techniques, dressed, graded, and delivered
to sea porte,

Due to the resources of rich iron ores diminishing, the number of ore~beneficating plants
in the country steadily increases, as well ss the number of plants producing iron-ore pellets.

In 1966, the production of iron ore amounted to 1,300,000 tons, in 1970, the production of
iron ore ie planned to be increased up to 1,800,000 tons and in 1975, up to 2,250,000 tons.

The rich Philippine iron ores are mainly exported to Japan which imports from Philippines
about 1,000,000 tons a year.

Japan renders an assistance to Philippinea in building and equipping mines, ore-beneficat-
ing and pelletizing plants.

The manganese ore reserves are estimated at 6,000,000 tons, including the available reserves
of 1,500,000 tons. ''ne main regions of mining these orea are situated in the northern part of
Lusong, on isles of Sikutor and Busuanga. In 1966, the production of these ores amounted to
52,600 tons.

The chromium ore reserves are estimated at 20,000,000 tons, the reserveas of nickel-contain-
ing oree amount to 1,300,000 tons.

The potential reserves of coal in Philippines are estimated at 35,000,000 tons, including
the proved resources of 3 m. toms.

Coal fields are situated in Lusong, Mindanao, and in central Wisayas. A deposit of coaking
coals was recently discovered in the Malangsas region, the reserves of which are estimated at
10,000,000 tons. In 1966, the production of coal amounted to 100,000 tone. /45/

In 1965, the fixed power of electric pcwer stations was estimated to be 1,085,000 kW, the
generation of electric power amounts to about 5 bil. kWh a year,

At the beginning of 1967, the Philippine Iron Mines Co had put into operation three pro-
cessing lines at an iron-ore pelletizing plant built with the ansiatance of Japanese companies.

The total cost of the equipment installed at the plant and in mines of the Company was es-
timated at 84,600,000 Philippine pecos. The final capacity of the plant will amount to 880,000
tons a year.

At present, Philippinee have four integrated iron and steel works of the total capacity of
180,000 tons of steel and 240,000 to 250,000 tons of rolled producta a year, and about ten non-~
integrated works producing various types of rolled products and products of further processing.
They include a non-integrated works with the cepacity of 120,000 tone of cold-rolled sheets,
five works for production of galvanized sheets with the total capacity of more than 180,000 tons
@ year, a works having the capacity of about 70,000 tone of tin plates and works having the
total cspacity of 45,000-50,000 tons of steel pipes and fittings a year.

All the worka producing galvanized sheets, pipes and tin plates were built in post-war
years with the technical snd financial assistance of the Japanese companiea. .Since the annual
demand of inner market in galvanized sheets does not exceed 100,000 tons, the capacities of the
corresponding works are utilized by 50-60%.

In many cases, the galvanized sheets and tin plates are manufactured with the use of a
cold-rolled sheets imported from Japan. /46,47/

The Elisald Iron and Steel Co has a works for production of tin plate, which was put into
operation in 1962 in the Rizal province. The works is provided with four hot tinning lines
bhaving the capacity of 12,000 to 15,000 tons a Jear, and one electrolytic tinning line of the
ceapacity of 48,000 tons a yesr. /48/.
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Sheets for the works ie supplied by the Samar Mining Co, which obtains it from Japan in ex-
change for iron ore. In 1967, the works produced 46,000 tons of tin plates. In 1969, it le
planned to put in operetion im this works a cold-rolling mill having the capacity of 150,000 tons
s ywar. /46/

In 1969, another Philippine Company also intmds to install a cold-rolling mill with the ca- *
pacity of 240,000 tons a year. /49/

In 1966, a project was worked out for building a works producing pipes in Manila. This works
was plannad to ba constructed by domestic companies in conjunction with s group of Holland and
other foreign companies. /50/

The government of Philippines took a dacision for development of iron and steel induetry
by constructing fully-integrated works that could meet the inner market demand and utilize bhe
available resourcas of iron ore.

In October of 1965, in the provinca of Lanso del Norte, Iligan city near Manila, the I1i-
gan Integrated Steel Millas Co started constructing the first fully-integrated iron and steel
works. The initial snnual capacity of tha works is planned to reach 315,000-350,000 tons of
steel and 275,000-290,000 tons of rollad products.

The works comprises electric iron smelting furneces each having the dally capacity of
150 tons, two 60 t oxygen convertars, six electric arc furnaces, a blooming-slabbing mill, a
reversing hot strip mill, a medium-section mill, a cold-rolling mill, and a dresaing rolling
mill, as well as lines for production of tin plete and galvanizad shests.

Rlectric power will be supplied to this works from a hydroelactrical power plant situated
at e distance of & miles from the works. '

The cost of construction of the works is estimated at 110,000,000-115,000,000 doll. The
construction work was plannad to be completed at the end of 1968, The works output 1s supposad
to meet up to 55 per cent of the inner market demand in fsrrous matals. /46,47/

The second iron and steel works of the rated capacity of 250,000 tons of rolled products
is planned to be constructed in Mindanao near Manile. The Santa Inss Stsel Company intsnded to
carry into effect construction of this works. The project envisages constri.cting a blest furnace
having tha capacity of 550 tons of iron a day, a coke-oven battery with the yearly capacity of
175,000 tons of coke, e 30 t oxygen converter, and a steel continuous casting plant. the con-
struction cost is estimated at § 60,000,000, /17/

Tha Philippine’s demand in ferrous metsls is covered by the domestic production only to
10-15 par cent. ¢

In 1967, the quantity of imported ferrous metals amounted to 835,600 tons, including
billets and semis - 182,800 tons, railway materials - 17,700 tons, hesvy and light sections -

90,800 tons, wire rods - 20,800 tons, strips-36,400 tons, plates-793,200 tons, sheets - 245,3CO
tons, steel pipes and fittings - 41,000 tons, wire - 10,300 tons, tin plate - 111,200 tons,
axles, wheels and tyres - 100 tons. /29,30/

Ceylon

Ceylon is an agricultural country having a developing metalworking industry. The country
has a small non-integrated steslworks with rolling mill shops.

The proved resources of iron ores in Ceylon are estimatad at 7,500,000 tons, including
those of tha Dela deposit amounting to 2,500,000 tons, and those of Vilagedera-Fanirendava de-
posit - 5,000,000 tons. A deposit of limonite ores was discovered in ths southeast Ceylon.The
potential resarves of the deposit are estimated at 5,000,000-6,000,000 *ons, the limonite con-
taining about 50% Pe. Magnetita deposits were discovered in Chilaw, the reserves of which are
estimatad at about 3,500,000 toms. /44/

Coal is imported in Ceylon.

In 1965, the fixed power of electric power stations amounted to 220,000 kW, in 1966, tha .
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gunsrstion of slectric power was equal to 522,000,000 kWh.

In Msrch of 1967, in Orwsll at a diatanca of 6 km northward from Khomagami, the first iron
and steel worke, owned by the Ceylon Steel Company, wae put into operatiom with the USSR assise
tance, the initial amnual capsoity of the works amounting to 30,000 toms of rolled products, A
saction aill and wire-producing equipment were installed st ths worke, Om completing the con-
etruction of the works, its annual cspacity will amount to 60,000 tons of rolled produste.

The project snvisagea erecting the following units: an electric-arc or blsst furnacs for
making iron with tha use of locally minad iron ore and charcoal, steelmaking furnscee, s light-
section wire mill and galvanized sheat lines.

Sactions is first manufsstured of imported billets. The second construction etage involves
erection of stealmaking furnsces that sre intendsd for remelting imported pig iron and local
scrap, the fhird stasga of construction involes ersction of a blast furnace or an elsotric arc
furnace. /51-53/

Tha construction costs of the works is estimatad at 116,000,000 Ceylon rupess.

The Ceylon Galvanizing Industries Co formad by two Japansse companies and the Csylon De-
velopment Pinance of Ceylon Co, are constructing a works for production of galvanised shsets.

The works was planned to be constructed in 1968.

The initial capacity of the works is estimatad at 6,700 tons a yesr, with s further incresse
up to 8,400 tons a year, tha finsl capscity thereof is estimated at 12,000 tons of galvanized
shaets a yesr. Cold-rolled sheat for thie worke is planned to be importsd. /51,54/

In 1966, a project was approved, envisaging the construction of another works for produc-
tion of galvanigzed shaet, tha capacity of this works amounting to 10,000 tone s year and the
construction costs, 1,150,000 Csylon rupaes, The Caylon Letscha Industries Co intended building
this works with participation of Japanesa companies. /55/

A greater part of tha country’'s requirements in ferrous metals is met by importe, the volume
of which amountad in 1967 to 86,800 tons. In 1967, the imports were the following (in 1000 tons):
billets and semis - 28,400 tons, railway materisls - 600 tons, heavy and light sections - 20,000
tons, wira rods - 300 tons, strips -~ 900 tons, plates - 6,200 tons, sheets - 15,800 tone, stsel
pipes and fittings - 2,800 tons, wire - 3,800 tone, tin plste — 900 tens, axlee, wheels and
tyres - 1,100 tons. /29,30/

Burma

Burma is an agricultursl country, in which light, foodstuff, and tsxtile {ndustriee have
Just been started to develop. The oountry has s single small iron and stsel works at Iawama.

The potential resarves of iron ors in the country sra astimated at 45,000,000 tons, includ-
ing ths proved rssources of 10,000,000 tons, of which 2,000,000 tons are to bs found in the
northern part of the country, and 8,000,000 tons in the southsrm psrt of ths country. Limomitee
contain about 40 to 60% Pe, Iron-ore deposite are practically not mined. In 1965, the quantity
of iron ore mined was squal to 5,000 tons.

The raserves of brown cual and lignites are estimated st 6,000,000 tons, including the
proved raserves of 3,000,000 tons. Deposite of coking cosl are found in the Kalews region.

In 1967, tha output of coal mined in this region amounted to 24,000 tons, In 1966, ths svailable
resarves of oil ware equal to 4,800,000 tons, its production, 600,000 tons. In 1966, the out-
put of natural gas was equal to 109,000,000 cu.n./1,12,15/

In 1966-1967, tha fixsd power of slectric power stations was estimated at 193,800 k¥, in~-
cluding that of hydroelectrical power plants - 84,500 kW. In 1966, the generation of electric
power was equal to 396,000,000 kWh. /31/

Since 1957, a state-ownsd iron and steel works is in operation in Iswams region (Insane
situated at a distance of 1Y km from Rangoon). The cost of its construction amounted to
37,000,000 kjatt.
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The works comprises four shops. The steelmakiig shop is provided with a 12-14 t electric
arc furnace operating on imported scrap and ferroalloys, the annual capacity of which equals
20,000 tons of steel, the section mill 8hop has a light-section and wire mill, ths annual capa-
city of which equals 40,000 tons; tLe plate mill shop (operating since 1958) has a sheet mill
and equipment for production of 8,000 tons of galvanized corrugated shset a year; the hardware ¢
shop (orepating since 1959) is intended for nsnufacturing nails. The rolling and hardware shops
mainly operate on imported billeta.

Ths works capacity is further planned to be stepped up to 150,000 tons of rolled products
a year.

The demand of ths country’s econemics in ferrous metals are mainly met by imports, the
volume of which in 1967 amoumted to 60,300 tons, including: billets and semis - 174100 toms,
railway materials - 900 tons, heavy and light sections - 4,300 tons, wire rods - 100 tons,strips -
100 tons, plates ~ 2,600 tons, sheets - 74800 tons, steel pipee and fittings - 13,400 tons, wire
11,400 tons, tin plate - 2,000 tons, axles, whsels and tyres - 600 tons. /29, 30/

Singapore
= Singapore does not possess its own raw materials base for the development of iron and steel
industry.

In 1965, the fixed power uf electric power stations was estimated at 344,000 kW, and the
generation of electric power was aqual to 1,256,000 kWh in 1966,

4 npumber of small iron and ateel works producing steel pipes and sections were mainly con-
structed after 1955. Only some of these works have electric arc furnaces for rsmslting scrap. ' '
Sheets and billets for other works ars importad,

At present eight actuating works manufaciure the following products: two works (having
the capacities of 30,000 and 24,000 tons a year, respectively) produce helical-weld pipes
(steel and galvanized), s worka put into operation in 1965 and having the capacity of 600 tons
a month - pipes of 13 to 100 mm diametsr, three works (each having the capacity of about 12,000
tons a year), - galvanized sheets, two works -~ sections,

In December of 1964, the National Iron and Steel Mills Co had put into operation an iron
and steel works in the Jurong district having two electric arc furnaces and three section mills.

The last furnace was put into operation in March of 1966, At prassnt, the steelmaking capacity

of the works amounts to 120,000 tons a month. /10/ The works capacity isfurther planned to be
fucreased up to 180,000 tons a year, it 1is also planned to nut into operation facilities for ?
making iron and manufacturing rails, beams and channels. /56,

In 1965, a new tube-rolling works was started to be constructed, as wsll as a works for
producing cold-rolled and galvanized shcets with the capacity of about 100,000 tons a year.Hot- +
rollsd coiled steel was planned to be imported from Japan.

In 1966, a domestic campany was establishad (49% of the capital thereof owned by the Japa-
nese Fudzi Seltetsu Co) which planned a works to be constructed for production of wire, the ini-
tial capacity of this works amounting to 600 tons a month, Wire rods for thi- works was to be
imported. /40/

In January 1967, the Japanese companies Fuji Seitetsu and Mizul announcsd that they were
going to construct & works for production of galvanized and bright wire in the state of Jurong,
the capacity of which in both types of products being aqual to 4,200 and 3,600 tons a Yyear, res-
pectively.

For this purpose the RBastern Wire Co had been establighed having the capital of 900,000
Singapore dollars, of which 54.6% are ownsd by the Japanese companies and 45.64%, by the domes-
tic companies. Capital investments in the construction of the works are estimatsd at 412,000
Singapore dollars.

Information is available on the domestic companies of Singapore, Malaysia and Indonesia.
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naving established a joint company Oriental Metal Pruincts possessing the capital of 500,000
Singapore dollevs for construction of a works for production of light sections in Singapore,
The equipment for the works, the cost of which is estimsted at more than %0,000 dollars, was
ordered in Japan.

Singapore is importing ferrous metals in an amount of 130,000 to 200,000 tons & year. From
this quantity, sheets total up to 4%, sections ~ 30%, and pipes - 2°4.

Until 1967, Japan imported to Singapore about 90% of the total of plates being imported, in
1966, its shore wus reduced to 73% on account of an increasing competition of Weat-—
European countries and Auntralia. Nevertheless, the main proportion of thin- and medium
sheets,as well as about KO per cent of strips are still supplied from Japan.

Singapore is ex.orting roiled products into neighbouring counries. In 1960, its export
amounted to 40,200 tous, in 1964 - 48,500 t 8, including galvanized gheets — 18,900 and 5,200
tons, sections - 16,200 and 36,400 tons, hot -olled sheets - 4,400 and 6,900 tone, respective-
1y. /5%,57/

The domestic products are exported but to an insignificant extent.

Singapore is mainly re-exporting metal products that are purchased in other countries. The
main ampnrters are Mrlaysin and Hong Kong.

Indonesia

Indonesia le ai: agricultural country having developing processing and mining industries
(production of oil and tin-containing orss). The country has & single non-imtegrated works
of small capacity.

Deposits of iron ore containing nickel and chromium, are situated in the central part of
Celebss and on Borneo (the reserves sre estimated at 500 m, tons). The available reserves
in the central part of Celebes in the Jaronda region are estimated approximately at 380 m,
tons. These ores contaln 49% Fe, 1.5-28 510y, 5-7.5% ALy05, 2.5-4,8% Cr, 0.4-0.9% Ni, 0.09
0.11% P,

Other iron ore deposita of Celebes are situated in the districts of Pamali, Lingga Kona,
Karipsman and Bone-Putiye.

On the island of Celebes, the iron ors is not mined.

The actual resources of the island of Borneo :smount to 96 m. toms of iron ore con-
taining 47-51% Fe, "-=6,7% §10,, 8.0~11,8% “205' 0,64-1,8% Cr, 0.47-1% Xi. The iron-ore deposits
ars situated in the Duwa district at a distance of 15 km from the beach.

In the central part of the island of Jawa, the reserves of irom ore containing 60% Fe and
and 10% 3102, amount to 35 m, tonsa.

In the Gunung Ratai deposits (island of Bumatra), the potential resources of iron ore are
estimatad at 10 m., tons. The iron ore is also situated in the regions of Gunung Besi, Bukit
Raja, and Raja~Basa.

In Kuala-Boe and Tjotplui regions, magnetite sands are found, containing 544 Fe and O, 16% P.
The iron ore is not mined here either,

On tae islend of Kalimantan, deposit of iron ore are found, the reserves of which amount to
2.6 m, tons, the iron ore containing 60=65% Pe,/1/

No data are avallable, concerning the mining of iron ores in Indonesis.

The actual reserves of manganese ore containing 47% Mn, smount to 10 m., tons, those
of nickel ore containing 1.2-1.5% Ni, 1.8 ». tons, those of cobalt ore, containing 0,14=0,16%
Co, 180,000 tons. /1/

) The country’s coal reserves amount to 500 m., tons, including those 4in Ombilin ef
200 m, tons, in Bukit Asame - 150 m. tons, in Mexskate, Palau and Prapatin (island of
Ealimantan) - 100 m. tons. The main explored iron ore depoeits are situsted om the island
of Sumatra. The coal mined at the Ombilin deposit may be used for prenering metallurgical coke.
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In 1966, the quality of coal minad smownted to 400,000 tona, 70 per cent of coal being mined at
the Bukit Asame depoeit.

In 1966, the available reservee of oil were eetimated at 1,234 a, tons. Indonesia ie thr
first of the southeast Asla countriss with regard to the oil resources. In 1967, the production
of oil in Indoneeia amounted to 25.5 m. tone.

The available reserves of natursel gas amount to 56.6 bil, 15. The main natural g88 de-
posite are found on tke islande of Sumetrs and Borneo.

In 1966, the mining of the natural gae amounted to 3.5 bil. cu.m. /31/

Water-powe:' reeources of the country are eetimated at 2,86 m, k¥. The fixed power of
thermal electric power etations ie estimated at 343,000 kW, while the gennration of eleotric power
anounts to about 1,5 m. kWh,

A emall non-integrated works is in the Jakarta region, the capacity of whick amounts to
10,000-15,000 tons of rolled producte a year. The worke Las : number of snall-capacity sheet
»ills and the equipment for production of galvanized eheota. The works is capable of meeting
mly ea insignificant part of the innsr market demand in ferrous metals.

The Tombgh Mas Co has a worke producing 500 tona of galvanized sheets a month. /58/

The Holland group Hoovens has proposed & project on the contruction of a worke intented for

the production of pipee and wire,
Moreover, there is an information on the Japanese firma constructing a strip mill in the

country; howavar, there ie not sny detailed information on this subject. /59, 60/

The Indonasia demand for ferrous metals are slmoet oomplataly met by import, which amounted
to 153,300 tome im 1957, including billets and seais - 100 tons, rallway materials - 2,600 tons,
heavy and light sactions - 31,200 tona, wire rods -~ 500 tone, etripas - 3,700 tons, plates -
8,800 tons, aheete - 46,100 tons, pipee and fittings - 29,500 tone, wire - 20,500 tons, tin
plate - 9,700 tone, axlee, whr-els and tyree - 500 tons. /29, 30/

Hepal

Napal ie an agricultursl country. This country has But a single small capacity non-intagrated
steelworke producing rol'ed products.

The total reserver of a high-quality iron ore in the Hitaura region amount to 30 m. tone.
In 1966, the fixed powsr of powar pPlante waa eoetimated at 11,750 xw, while the ganers-
tion of electric power in the eame year, amounted to 30 m. kWh. /15/

At present, & rolling mill is operating in Nepal, tha smnual capacity of which amounts to
about 20,000 tons. Billets for the mill are imported from India.

The quantity of imported ferrous metals equals 20,000-30,000 tons a year.

Afghanigten

Afghanistan 1s an agricultural country having developad animal breeding. This country has
i single small capacity iron end steel works.

The country has coneiderable resources of the irom ore.

The potential reserves of hamatitee of the Hajigek deposit amount to 2,5 bil, tons. /5/

The reeerves of the recently diacovered deposits of haematites and pagnetites, containing
about 64 per cent of iron in Hakrez Kandagar, Jebal-us-Siraj, Herat and in other regione, amount
to more than 20 m. tons. /44/

The potential resources of coal are eetimated at 80 m. tons, including the available
reeerves of 20 m, tons. The main ooal flelds are disposed in the Karkar, Iehpushta and
Dar-ee-8uf regione.

In 1966, the available reeerves of oil were estimated at 13.5 m. tons, The natural gas
reserves in the Nibergan region amount to 2.8 bil, cu.m, tha production of the natural gae
amounted to 109 m, cu.nm,
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In 1965, the fixed power of electric power etatione amounted to 89,000 kW, while the genme-
ration of electric power in 1966, equalled 350 a. kWh, /61/
In 1968, the first non-integrated steelworks having the amnual capacity of 3,000 tons of
reinforcing rods, was put into operation near Eauul.
‘ Until recent years, the country'e demand for ferrvus metals was fully met by imports, the
quantity of which amounted to 12,000 tons in 1967 including hea'y and ligrt sectione - 7,800 tons,
sheete -~ 3,500 tons, wire iods - 600 tons, steel pipoe and fittinge - 100 tone. /29,30/
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CHAPTER VII
POREIGN TRADE AND CONSUMPTION OF PERROUS METALS IN
THE DEVELOPING COUNTRIES OF ASIA, AFRICA AND LATIN
AMERICA

Before the World War II eand in the first postwar ysars, most developing countries met
their demand for ferrous metale mainly by importing them from devslepséd coumtries,

Owing to the creation in a number of developing countries of domestic iron and stsel industry
the share of import in the apparent consumption of steel ie gradually deoreasing. In the
period of 1955-1967, the ehare of import in the apparent crneumption of steel in all the
dsveloping countries decreased as a whole from 68 to 42 per cent (Table 1) /1-6/.

In 1967 ths steslmaking capacity of the countries of Latin Anerica was estimated at more
than 12 m.tons per year,including,Brazil - about 4.6,Mexico-about 2.9,and
Argentina-about 1.9./7/

A growth in the apparent consuamption of ferrous metale in the Latin Amsrican countries
is accompanied by a eteady dscrease in ths share of import. Thus, in 1955 the imports were in
excess of the production of ferrous metals, in 1960 the domestic production of ferrous metals
was alresdy greatsr than the ixports by 1.2 m.tonejin 1965,by 4.6 m.tons;in 1966,by 5.8 m.tons,
and in 1967,by 6.7 m.tons.In 1967,the Latin-American countries met about three-quarter of
their dsmand for ferrous metals by the domestic p “uctloa.

In various countriee of Latin America,the domestic production meets ths inner market
demand for ferrous metals to different extente,

Table 1. Production and consumption of stesl and foreign trade im uteol1/, 10’ tons

Including regions

Latin AmerioajAfrica (without |South-East Near and Middle
Total (without Cuba}South Africa and|Asie (Wwithout |Bast (wvithout
Rhodesia) CPR end Japan)|Israel)
1 2 3 4 5 6
1935
Production 4,287 2,530 No data 1,757 No data
Import 9,023 3,918 1,626 2,689 790
Export No data No data No data No data No data
Apparent
oonsump tion 13,310 6,448 1,626 &, 486 790
1960
Produc tion 8,73 4,828 191%/ 3,757 No date
Import 9,982 3,595 1,642 3,490 1,25%
Export 212 1Yadd ¥o data 658/ No data
Apparent
consumption 18,506 8,276 1,793 7,182 1,255
1963
Production 15,473 8,291 209%/ 6,955 18>/
Import 11,754 3,722 1,968 4,350 1,704
Export 579 466" No data 1138/ Ho data
Apparent
consumption 26,648 11,547 2,197 11,182 1,722
11




Table 1 (Continued)

1 2 3 4 5 6
1966 )

Prod;z:;on 16,608 9,188 2102/ 2,192 18>/

Import 11,450 3,365 2,595 34532 1,958

Export 384 1955/ No data 2098/ No data

Apparent

consumption 27,674 12,378 2,805 10,515 1,976
1967

Productiop 17,315 9,687 220°/ 7,390 183/

Import 12,343 2,980 1,907 4,775 2,681

Export 363 No data No data 3638/ No data

Apparent

consumption 29,295 12,667 2,127 11,802 2,699

1. In terms of irgot steel ‘
2. The United Arab Republic and Algeria
3. Lebanon
4. Brazil and Chile ¢ |
5. Brazil
6. India

In separate countries (Brazil, Chile and others), the demand for ferrous metals is met by

80-100% by the domestic production (Table 2) /2-5/.

Table 2. Production and consumption of steel, and foreign trade in steel in a
number of Latin-American countriesx/. 105 tons

brazil Mexico Argentina Venezuela Chile

2953 ,
Production 1,162 761 218 No data 312
Import 291 301 1,726 625 64
Export No data No data No data No data No dat
Apparent ’ '
consumption 1,453 1,062 1,944 625 37

19¢0
Productiomn 2,282 14539 277 47 451
Import 390 263 1,315 476 85
Export 23 No data No data - 124
Apparent
consumption 2,649 1,802 14592 523 412

3965 l
Production 3,017 2,455 1,368 625 476
Import 179 276 14179 5N 134
Export 453 No data No data No data 13 ‘
Apparent 1‘
consuzption 2,743 2,73 2,547 1,196 597 >
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Table 2. (Continued)

T Brazil ! Mexico [ Argentina 1 Venezuela l Chile
1966
Production 3,713 2,788 1,267 587 577
Import 382 275 628 507 87
Export 1?75 No data No data No data No data
Apparent
congumption 3,920 3,063 1,895 1,044 664
1967
Production 3,665 3,023 1, 326 690 631
Import 337 19 704 497 38
Export No data No data No data No data No data
Apparent
conaump tion 4,002 3,214 2,020 1,187 669

x/ In terms of ingot steel.

The above Table gives data on export and import, as published by the United Nations Orga-
nigation, which are somewhat different from the data presented in Chapter III, that are taken
from the annusl statistical report.

The United Nations data should be uged on account of the fact that they contein infurmation
on the imports of ferrous metals.

A reduction of the imports share in the apparent consumption of ferrous metals in the
countries of Latin America was accompanied by a variation in the imports in terme of an incrsase
in the proportion of plates, sheets, strips, eepecially sheets, and a decrease in the share
of ingots and billets, as well as pipes anc fittings (Table 3) /2/.

Table 3. Lmports of ferrous metals by Latin America, %

Rolled Years
products
1955 1960 1965 1966 1967

Ingote and billets 24.0 18.1 25.3% 15.8 14,2
Railwey materials 8.8 10.6 4.9 6.2 4,5
Sections 17.3 16.3 16.9 16.8 15.4
Wire rods 0.2 0.5 2.3 2.4 1.7
Stripe 1.2 3.4 1.4 1.7 2.0
Plates 6.8 8.0 S.4 7.1 3.6
Sheets 12.5 15.7 22.5 27.2 27.7
Pipes and fittings 17.0 13,1 9.1 8.6 10.1
Wire 2.7 3.3 2.7 3.3 3.5
Tin plate 8.4 10.3 8.6 1.1 10.9
Axles, wheels,
tyres 1.1 0.7 0.9 0.8 1.4
Total: 100.0 100.0 100.0 100.0 100.0

A considerable incresse in the share of sheets and atrips in the importe of rolled procucts
is caused by a progressing industrialization of the Latin-American countries and by an increas-
ing the importance of such industry branches as automobile, machine-building, and others,
aspecially in such countriece as Brazil,as well as Chile and Mexico /8/,
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The demand for ferrous metale (in terms of eteel ingote)ia the countriee of Latin America
ie ewpposed to increase in the foreesable futurs at euch a rate that, according to estimates
of the Beconomiec Commieeion for lLatim America,it will amoumt to 17,3 m.tons in 1970,25.8 .
tone in 1975 and 38,5 s.tons in 1980 /9/,
According to the estimates of the esme Commieeion,the.production of steel ia the coumt-
riee of Latin America will reaoh 16,25 m.tone in 1970 /10/.
The main producing Latin-American countries plan spproaching the complete meeting of their
dsmand for ferroue metale or even (Brasil) having a surplus thereof for exporting them within
the region (Table 4) /9,10/.

Table A, Retimatee of the demand and production of eteel im countries of Latin America
in 1970., 10° tone

Country Demand Produgtiom Difference
Total 17,3 16.3 -1.0
includings .

Brasil 5.6 6.3 +0.,7
Mexico 3.9 3.8 ~0.5
Argentina 3.4 3.2 «0,2
Venesuela 1.2 1.2 -
Columbia 0.8 0.8 -
Chile 009 0. 7 -0.2
Peru 0.5 0.5 -
Uruguay 0.2 0.2 -
Other oountriss 0.8 - -0.8

At preeent, the Latin-Amerioan countriee are carrying into effect the recometruction and
enlargenent of the exieting iron and eteel works,and the comstruction of new worke of varioue
capacities, including two fully-integrated iron and stesl worke (in Argentina -~ a works
baving the annual capacity of 5 s,tone- of rolled products and in Mexico = a worke bhaving
the annual capacity of 240,000 tons of rolled products ).

In the neareet years, a number of new iron and eteel works are planned to be consPructeds
projecte are publigshed on the conetruction of about 40 works, including eight fully-integrated
ones having the total annual capacity of sore than 5,000,000 tcns of steel (in Braszil, Mexico,
Columbia, Uruguay).

The countriee of the South—-Eaet Asia and the Par East are almost not inferiot to the Latin-
American countriee with regard to abeolute valuse of ferrous metals coneumption but they depend
much more on imports in epite of the fact that the share of domestic production in the apparent
consumption of stesl 1n these countriee is steadily increasing. Thus, in 1955 , import met
about 60 per cent of demand for ferrous metals of the countriee of theSouth~East Aeia and the
Par East, in 1967, thie proportion dropped to about 40 per cent (Table 1).'

The iron and eteel industry of the countries of the South~East Asia began to develop
only after the World War II (with the exception of India). Moet countriee of this region
(with the exception of India) have samll iron and etesl works of a small capacity which produce
mainly eections.

In the countriee of the South-East Asis and the Par East (with the exception of India),
the production of ferroue metals sects only a small share (about 1/5) of the demand of their
domestic urkot.‘ That i1s why the ferroue metals are imported into these countriee in ooneide~-
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rable quantities. India meets its requirements in ferrous metals by the domeatic productiocm
‘ to an extent of 90 per ocent (Table 5) /2-§/.

Table 5. Production and comsumptiom o: ateel,and foreiga trads ia steel of the

’ countries of the South-Rast nn’{ 10° tons
Includings
Total India Other countries of the
South-Rast Asia
1325
Production 1757 1732 25
Import 2689 1129 1560
Export No data No data No data
Apparent
consumption 4446 2861 1585
¢ 1960
Production 3757 3339 M
Iaport 3490 1518 1972
. Export 65 65 Mo data
Apparent
consumption 7182 4792 2390
363
Production 6955 6413 52
Import 4340 1113 3227
Export 113 113 No data
Apparent
consupption 11182 7413 3769
196
\ Production 7192 6608 584
Import 3532 664 2868
Export 209 209 Wo data
Apparent 10518 7063 52
. consumption
1962
Production 97390 6630 760
Import 4775 802 3973
BExport 363 363 No data
! A ont
i consumption 11802 7069 733

x/ In terms of ingot steel.

As it sppears from the data given in Table S» the production and consumption of steelir
the countries of the South-Bast Asia is determined by the corresponding data om India, the

share of which amounted, according to data for 1967.4 in the production of steel to about 908
and in the spparent comsumption, to about 60%,
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At present, India has 8ix fully-integratsd iron and steel works with the total ospacity
exceeding 9 m.tons of eteel per year,including, the Bhilai works -2.5,Durgapur works )

1.6,Roorkela works-1.8,TISCO -2,0,1ISCO -1,0,and Mysore Iron & Steel Co-0.5.

In additon to large iron and steel works, ths oountry bas many small-capacity non-iatsg~
rated worke, including those having only rolling shops opsrating on billsts that are supplied
froa large state~owned enterpriees.

Import of ferrous aetale playe an insignificant role, sincs India is now capable of mseting
its requirements in fsrroue metals by domestio production to an sxtert of 90%.

In the import of the rollsd products sheste and Platss are prevailing,which is explained
by s insufficient docmeetic productiom there of (Tabls 6)/2/. Im the period of 1955=1967.,.
share of sheets in ths total import of ferrous metals into India inoreased froam 13,0 to 26,88
i.8., more tham two timee.

Table 6, Importe of ferrous metals to India,%

Rolled Toars
products 1955 1960 1965 1966 1967 N ]
Ingots and billsts 5.3 5.2 3.6 A1 8.3
Railway matsrials 12,5 16.4 0.1 - -
Bections 21,7 13,5 19,0 20,3 16.8 ' |
Wire rods 1.9 2,1 6o 6.2 8.2 |
8tripe 5.2 3.6 5.5 4,7 7.4
Plates 16.5 9.3 19,9 1,2 1.5
Sheets 13 26 29.4 29,3 26.8
Pipes and fittinge 1.8 6.3 4.8 5.9 4,7
Wire 5.7 9.3 4.7 3.7 3.0
Tin plats 6.0 7.6 4,4 9.8 14,4
Axles ,wheels,tyres 0.4 0.7 2.2 4,8 2.8
Total: 1000 100,6 1000 100.0 1000

Ths rollsd products rangs of ferrous metals import to the remaining countries of the
South-Bast Asia and the Par East (with ths excsption of India)is characterisedby a high proe
portion of sections and sheets owing to a great demand for them from euch branches of industry
@s bullding industry, shipbuilding, light industry end oannsd food production,

In ths laet 10 to 12 yeare, trends becams evidenmt in ths structure of ferrous metals import

to the countries of the South~Bast Asia and the Par Bagt ( dith the exception of India), oon=
csrning & decréase in ths proportion of sections and an increase in the proportion of shest
and strips , as wsll of steel ingots and billete (Table 7) /2/.)

Table 7, Imports of ferrous metals to the oountries of ths
South~Bast Asia and the Far Bast (with ths excsption

of India),%
Rolled Y o a rg
produsts TTISS T TRE TS TR T
ts and 50‘ 1°o~ 12.0 15.5 13.5
billets N

1%



Table 7 (Continued)

i i 2 s 3 S N - 2 6
Reilway matsrials 5.6 4.0 4.1 3.6 2.2
’ Seotions 25.6 19,3 30.0 20,1 16,3
Strips 2.9 3.7 2.8 4.0 4.0
Platss 6.9 7.9 6.3 7.5 8.7
Sheete 26,2 25,5 2.0 28,6 274
Plpes and fittinge 10,2 853 71 62 63
Wire 6ot 2 6.0 5.7 A
Tin plats 9.8 1,2 5.3 49 e.8
Axlee, wheels and : : "
tyres 0.3 0.6 0.4 0.2 0.3
Totals 100.0 100.0 100.0 1000  100.0

In ths period of 1955-1967, the share of eectioms deersased from 25,6 to 1‘.” whereas
that of sheete and etrips inoreassd from 34.0 to 39,8% and that of imgots and billsts imoreased
from 7.4 to 18,5% i.e., by as much as 2.5 times. This is sxplaimed by the fact that im a mumber
of the countriss of thie region many small-cspacity non~-integrated irom and stesl works were
oonstructdd, having rolling mills (mainly for the productioa of seotioms),fesilitiss for the
production of tin plate and other products to bs furthsr prooessed,whioh are epsrating om
J importsd materisds (ingote,billste,sheets).

The rolled products rangs of the fsrrous metal imports te the countriss of the South~Bast
Aslia and the Far Rast is as & whols oharactsrised by the data givea in Table 8 72/,

Table 8. Imports of fsrrous metals to' the countriss of the South=-Rast
Asia and the Far Bast,%

T 8 azryg

Rollsd
produc ts 1955 1960 1965 1966 1967
. Ingots and billsts 6.5 8.1 9.9 1.8 16,2
Railway materiale 8.5 9.4 3.1 3.0 1.8
Seotions 23.9 16,8 27,2 20,1 16.4
. Wire rods 1.2 1.9 3.1 5.8 4,2
Strips 3.9 3.7 3.5 &1 4,6
Plates 1.0 8.5 9.7 8.2 9.1
Sheets 19.5 25,7 25,3 28,7 27.4
Pipes and fittings 10.9 2.5 6.5 6.1 6.1
Wire 641 8,2 5.7 5.3 a1
Pin plats 8.2 9.6 5.1 5.8 9.7
Axles,whsels, and
tyres 0.3 0.6 0.9 1.1 0.7
Totals 1000 1000  100.0 1000 100.0

Among ths countriss of ths South-Bast Asia and the Par Rast, with the moptiol_ of Indis,
the largest importsrs of fsrrous mstals are the Fhilippinee, Pakistan, and Thailand, Im 1967,
the share of these four oountriss smounted to 71% of the total imports of ferrous mtals se
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the countries of this region (Table 9) /2/.
Table 9

Table 9, Imports of ferrous metals to the countriee of the South~Bast Aeia
and the Par East, %

Y ¢ a r &

Gountries 1955 1960 1965 1966 1967
Indie 4.0 43,5 25.2 18.6 16.5
Philippinee 9.6 10,5 15,5 20.4 22.3
Pakistan 11.4 13,9 19.9 15,0 17.5
Thailand 5.9 6.2 10.3 19.4 14,7
Hong Kong 5.6 6.7 10,7 10.2 6.8
Malaysie 9.5 4.4 6.1 8.0 6.8
Indoneeia 1.3 9.0 7.3 3.4 8,1
Ceylon 1.9 2.8 1,9 2.5 2.3
Burne 2.4 2.8 2.7 1.9 1.6
Other countries 0.4 0.4 0.4 0.6 VL)

Total: 100.0  100.0 100.0 100.0 100.0

These co.ntries (Philippines, India, Thailand ) aleo import the main share of sheets, as
well as ingote and billets (Philippines and Pakietan),

In the neareet future, the demand for ferroue metale (in terms of ingot steel) in the coun-
tries of the South-East Asia and the Far Eset is exXpected to be increased,

In India, a fully=integrated iron and eteel works with the annual capacity of 4 m.tone of
ateel ie under cometruction at Bokaro, this works is intended for the production of sheete
which are now imported in largs quantities. The first etage of the works baving the annual
capacity of 1.7 m.tons of steel is planned to be put imto oparetiom im 1971.

In conformity with the project om enlargement of the capacity of the Bhilal iron and
steel works which is intendsd for production of rails, hsavy and medium sections, India
will get the possibility not only to cut down ite import of sectioms but aleo to sxport eome
typee of the latter (rails.for instancs)/18/.

A number of new iron and steel worke are plannsd to be oonetructed in the nearest future,
Projects are available for the construction of about 30 iron and steel works, including
three fully-integrated works of the totel annual capacity of about 5,000,000 tons (in India,
Pakistan, and the Phiilppines).

The Near and Middle East is one of the regions where the production of stesl atarted
comparatively not long ago. At present, steel is being made only in one country of thie region
(Lebanon), five countries (Lebanon, Saudi Arabia, Kuwait, Iraq, Iran) have rolling mille for
the production of rolled products, msinly sections and pipes.

As in moet developing countries, in the countriee of the Near and Middle East ferrous
metals are mainly used in building, mining industry, and agriculture., That is why mainly
sectiors,pipes and fittings are imported ths proportion of which amounting to 67,8%
in 1967 (Table 10) /2/.

A great psrt of imported ferrous metals are directed into the countries having the
devaloped or repidly developing oil-gas industrys thus, about two-thirds of the sntire
imports of ferrous metals in 1967 were directed to Iran, Iraq and Saudi Arabia (Table 11)/2/.

According to varicus sstimates, no substantial variations in the structure and quantity
of ferrous metals lmports to the countries oi the Near and Middle East are sxpacted
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Table 10, Imports of ferrous metals

to the countries of the Near and
Middle Kast, %

Y o ars

Rolled
products 1955 1960 1965 1966 1967
Ingots and billets - - 101 3.3 4,5
Rallway
materials 21.0 Selt 0.6 Te1 Telb
8ections 40,6 560‘ 45.6 42.1 42,6
Wire rode 0.4 0.3 0.5 75 0.6
Strips 0.2 2.1 1.6 1.3 1.1
Plates 5.7 3.7 4,0 92 6.5
Sheets 9.7 8.3 1.7 11.6 1241
Pipes and
fittings 15.6 18.3 30.4 22.8 25.2
Wire 2.5 1.5 1.8 1.9 4,0
Tin plate 3.8 1.9 2.6 3.0 1.9
Axles,whesls, and
tyres 0.5 0.1 0.1 0.2 0.1

Totals 100.0 100.0 100.0 100.0 100.0

Table 11. Imports of ferrous metals to the countries of the Near and
Middle East, %

Y e a =ryg

Countries 1955 1960 1965 1966 1967

Iran 4.4 42,2 .1 37.2 52,1
Iraq 12.8 20.6 12.2 1647 8.3
Iuwsit 3.3 9-5 902 7-8 809
8audi Arsbia 9.3 5.0 18,1 11.6 5-7
Syria }}0.8 9.2 5.0  10.5 6.1
Lebanon 1.2 13,4 155 7.8
Other countries 2. 2.3 1.0 0.7 11.1

Total: 10Q.0 100.0 100.0 100.0 100.0

to teks place up to 1970-1975. The production of ferrous metals will slightly increase /6/.
At present, a number of iron and steel works are under constructiom, including one fully=
integrated works in Iran, lefahan,K the intial annual capacity of which will equal to 500,000=

600,000 tons of steel.

In a number of countries, projects are planned to be worked out for construction of nsw

iron and steel works, mainly non~integrated ones.

The developing countries of Africa (with the exception of few ones ) are countries having
& weakly developed iron and steel industry . Only two fully-integrated iron and steel works
are existing (in the United irab Republic and Tunisia) having the total annual capacity of
about 400,000 tons of steel and approximately 40 small-capacity worke, the greater part of
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which are intended for production of sectione and sheets, mainly galvanissd cmes,

Iron snd eteel works 4o not play sny important role in meeting the demand of African
countrise for ferrous metdle (with the excepti-wn of the United Arab Republic‘t thig is why
the requirements of metal-consuming brenchee of industry in these countriss are met by
1wpert.The United Arad Republic meeta the requirements in ferrous metals by domestic pro=
ductiom to am exteas of 1/3 (Table 12)/2-5/,

In sonformity vith the data given in Table 12, the share of the United Arad Republic in
the production of ferrous metals by the African countries in 1967., amounted to 90%, being
equal to a quartsr of the apparent consumption of ferrous metals.

At present, the iron and steel iadustry of the United Arab Republic has a number of
iron and steel works of the total capacity of 400,000 to 500,000 tone of etesl per year,
including one fully-integrated works at HelWan, three non-integrated works having steelmaking
sad rolling mi’l shope, as wall as a number of small~capacity works intended for the production
of fasrroalloye, pipss, and hardware.

Table 12, Production and consumption of steel, and foreign trade in eteel in
African countries 10} tons

Inocluding

Total: UAR Other African countries
1325
Production No data No data No data
Import 1626 320 1306
Apparent
consumption 1626 320 1306
1960
Production 151 136 15
Impors 1682 222 1420
Apparent
consumption 1793 558 1835
1965
Productiom 209 179 30
Import 1988 328 1660
Apparent
coasumptiom 2137 507 1690
1966
Production 210 180 30
Impors 2595 359 2236
Apparent
coneumption 2805 539 2266
1962
Production 220 200 20
Import 1907 348 1559
Apparsat
consumption 2127 548 1579

x/ In terms of ingot steel.

In the rolled-product rangs of imports to the United Arab Republic in 19¢7., the
greatar part were ssctions,wire rods,as well as ingots and billets (Table 13)/./.
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Table 13, Ferrou: metal importe te the United Areb Republio,®

Y e a ‘r s

1955 1960 1965 1966 1967

Rolled producte

Ingots and billets 0,5 2.7 0.1 - 17.8
Reilway materials 13.5 7.6 10,3 1.7 3.0
Sectione 46,0 27.5 24,1 22.1 29,3
Wire roda 0.8 0.6 0.1 16.1 13.4
Strips 3,2 4.9 14,1 9.8 8.4
Platee 6.5 12,6 14,8 12.9 6.4
Sheete 8.2 6.4 13.5 8.6 S
Pipee and fittinge 13.3 28.8 7.9 8.6 9.1
Wire 3.8 3.8 3.7 3,0 1.4
Tin plate 3.5 4,1 10.7 4,9 5.0
Axlee,wheels,and

bandages 0.7 1.0 0.7 2.3 0.8

Total 100.0 1000  100.0 100.0 100.0

In the rolled-products range of the iaports to the African countriee (with the excep~
tion of the United Arsb Republic), eections pipes snd fittinge prevail, the proportion of
whioh amowmted to more than half of the entire quantity of ferrous metsle imported to these
oomtries im 1967 (Table 14) /2/, Thie is explaimed by the faet that in the Afriosm oountriee
the rolled producte are mainly ooneumed in building, manufacturing tare, packing sgricultural
producte, ae well as in the oil-gas industry amd sgrioulture for irrigatiom and watering
purposes.

Varigtione in the ferrous metals imports te the African countries (with the exception of
the United » Arab Republic), which have taken place during the last 10 to 12 Years, are charsc-
terised by s drastic increase in the proportion of pipes and fittinges, which ie conneotsd
with the starting exploitation of new deposite of o0il and natural sae in & number of African
countries /7/. In 19551967 , the proportion of pipes and fittinge im the total import of
ferroue metals to the countries of this region inoreseed from 7,9 te 27.6%,1.e.by more tham
3 times. In 1967 , the proportion of pipes and fittings smounted to about 70% in Libyas,about
308 in Algeria and Nigeria.

Ths rolled-products range of the iaports to the Atrican comntries is as & whole charso-
terised by the date given in Table 15 /2/.

Table 14, Importe of ferrous metals to Africa (with the exception
of the United Arad Ropub11§, %

Y o a r g
Rolled products -

1955 1960 1965 1966 1967
Ingots and billets 2.1 1.9 1.4 2.4 2.3
Railway materiale 10.9 7.1 3.5 5.2 6.7
Sections 38,7 3443 30.4 28,9 26.6
Wire rode 2.2 2.2 5.3 3.3 3.6
Stripe 1.5 1.5 2.5 1.8 1.3
Platee 4,8 4,5 4,6 5.2 6.7
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Table 14 (Continued)

1 3 2 13 3 3 4 3 5 $1 6
Sheete 25.2 14,7 16.5 17.5 16.4
Pipes and fittings 7.9 26,95 28,0 21.6 27.6
Wire 2.9 4,0 2.8 4,0 3.1
Tin plate 3,1 2.6 5.0 8.3 4,9
Axles,wheels, and
tyres 0.7 0.7 1.0 1.8 0.8

Totel: 100.0 100.0 100.0 100.0 100,0

Table 15 Importe of ferrous metals to Africa (in total),®

Y o a r ¢

Bl
1955 1960 1965 1966 1967
Ingots and billets 1.8 2.0 1.2 2.1 5.2
Railway materiale 11,4 7.2 4.6 6.1 6.0
Sections 40,2 33.4 29.5 28,0 27.1
Wire rods 1.9 2.0 4,5 5.1 5.4
§trips 1.9 1.9 3.5 2.9 2.6
Plates 5.2 5.5 6.3 6.3 6.6
8heets 21.8 13,6 16,0 16.2 14,4
Pipes and fittings 9.0 26.8 24,7 19.7 24,2
Wire 3.0 4,0 2.9 3.9 24,2
Tin plate 3.1 2.8 5.9 7.8 4,9
Axles,wheels, and
tyres 0.7 0.8 0.9 1.9 0.8
Totalts 100,0 100,0 100,0 100.0 100.0

The African continent is gupposed to require about 10,5 m.tons of steel in 1972-1975
(11), and in 1980,- about 12 m.tons of steel /12/,

At present,the African countries carry into erfect the reconstruction and enlargement of tne
existing iron and eteel works, including fully-integrated works (in Algeria and Morocco). The
initial annual capacity of the iron and steel works at Annaba (Algeria) equals to 550y 000
450,000 tons of cteel and that of the iron and steel works at Nador (Morocco)- 180,000 tons
of steel,

In the peareet future, most African countries are expected to start constructing new iron
and steel works, including eight fully-integrated works of the total annual capacity of adbout
2,5 a,tons of steel (in Nigeria, Uganda, Zambia, Congo (Kinshassa), Mauritanis, Ivory
Coast, Liberia),

182




¢ Referencesg

1. Anderson. Factors Affecting Steel Demand and its Product Pattern in Developing Countries,
Report C-1-2. Second Interregional Sympoeium UKIDO on the Iron and Stesl Industry. Moscow,
r 19 September - 9 October 1968.
2, Statistic of World Trade in Steel, United Nations, New-York, 1956-1968,.

3. Statistical Yearbook, United Nations, 1956-1967.
4, Annuol Statistical ffeports, American Iron and Stesl Institute, 1956=1967,

5. Statistical Handbook, Britieh Steel Corporation, 1956~1966,
6, Trudi Instituta Chermetinformazcia, Moscow, 1968
7. uikK,Committee on Iron and Steel Industry. UNO, Steel/Working paper, N 337, add.?, Septeaber,
1967. World Steel Trsde and Demand for Stcel in Developing Countries, Chapter VI. Suppliec
of Steel in Developing Countries. p,14,24
- 8. Gomez. Economic Conditions Affecting the Growth of Latin-American Steel Production. Report
C-1-> Becond Interregional Symposiwm UNIDO on the Iron and Steel Industry.
! 9. Suarez. Present Status and Puture Proepects of the Iron and Steel Industry in the Latin- |
American Countries. Second Interregional Symposium UNIDO on the Iron and Steel Industry, |
Moscow, 19 September - 9 October, 1968
10, EkK, Commi:tee on the Iron and Steel Industry, UNO, Steel/Working Paper, N 337, add. 7,
September 22, 1967
1. Draht, 1967, N 4, p.238-41
12. Present Status and Future of the Iron and Steel Industry in African Countries. Second
Interregional Symposium UNIDO on the Iron and Stesl Industry, Mosoow, 19 Septeamber -
9 October, 1cc8,




sttt — et e




CONCLUSIONS

1. The industrialization of the developing countriee is one of the paramount problems con-
fronting those countries. As a result many developing coumtries place strong emphasis on creat-
ing and developing domestic iron and steel industry,considering thie to be essential for the in-
dustrielization of the country. The initiative in creating iron and steel industry belongs in
most ceses to the governments of these countries, but the conetruction of iron and steel works
is carried out with financial and technical agsistance of the developed countries.

2. The majority of the developing countries are faced with considerable difficulties in
¢reating and developing the domestic iron and steel industry. Those difficultiee inciude shortage
of sources for financing the construction of iron and steel works, especlally the lack of fo—
reign currency, the low competitivity of the metal products of the domeetic production in com- '
parison with chesper imported metals, the limited oapacity of the domestic markets of fsrrous
metals, the shortage of skilled workers and specialista.

3+ Iron and steel enterprises mre now in operation or under construction in approximately
45 countries. Among them small-capacity non-integrated works with rolling mills are in operation
or L der construction in the majority of the countries (over 30 countries), These rolling mills
are mainly supplied with purchased billets, Besldes, works producing galvanized sheets from
imported steel coils es well as Pipe works are in operation or under constructiom in thoee
countries, the pipe works being built mostly in the countries with developing oil-gas industry.

In thie group of the countries, in e number of non-integrated works with rolling mills
there are electric arc furnaces for remelting domestic or imported scrap and producing steel
ingote of low weight. Light sections or wire rode are then rolled from those ingots. Burme,
Ghana, Guatemala, Iran, Ireq, Quwait, Lebanon, Saudi Arabia, Singapore, Thailand, Uganda, Uru-
guay, Philippines, Ethiopia snd others enter into this group of the countries.

Argentina, Brazil, Venezuela, India, Mexico, the UAR, Peru, Chile and other countries con-
stitute another, gmaller group of countries having relatively high level of industrial develop-
went. About 30 fully-integrated works constructed mainly during the last decade are in opera—
tion in the countries of the group, These works meet about 80% of the countriee'’ demand for
ferrous metals.

4, The rest developing countries have no neccessary economic conditions for creating a
domestic iron and steel industry, especially many countries of the African continent and some
countries of the South East Aela, tke Near and Middle East, the Par East, that are lagging be-
hind the other developing countries in the levei of industrial development. They are likely to
be fully dependent on ferrous metal imports for at least the next decade.

5. As a whole, all the developing countries meet approximately 65% of their demand for
ferrous metals by the domestic production as a result of steel output growth. Accordingly, the
ratee of the ferrous metal production growth exceedsd in 1960-1967 the rates of the coneump-
tion rise. If these rates are retalned for the next years, 1t ehould be expected that the
difference between the production and consunption of ferrous metals will be gradually decreased.
The realization of all the planned projects of constructing new iron and steel worke and ex-
panding existing ones will be bensficial for speeding up the process of belancing the production
and consumption of ferrous metals.

185



)}

¢

v

LY

\J

{
Lenrpansuul mayuno-nocnenonarensckuli WHCTNTYT NHOODMALEE N TOTHXKO-IXONONNYOCKEX MCCNOROBANMIE
vepuell ueTannypram
’ 3axaz ¥ 1189 )
]









