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FOREWOR

The survey "Iion and 8teel Industry of the Developing
Countries of Latin America, Africa, tic Middle East and '
Asia® has been prepared by the Centr:!l Research .Ine;tltute
of Information and Technical and iLconcinic Investigat.ocns
of the Iron and Steel Industry unier the Ministry of tic
Iron and Steel Industry of the Union of Soviet Socialist
Republics as per a contract concluded with the United Naticas

Industrial Development Organigaticn (UNIDO).

The survey discusses the development of the iron and
steel industry in Latin America, the Middle East, Africa
and Asia for the pericd from 1955 to 1967, and contains

forecasts for the near future. Published information
available in the Soviet Union, materials of the United
Nations, shorthand recprés of rep>rte made at the Second
Sysposium held in Moscow (Bopgember-Oct_ober 1968), as well
as other documents furnished by the UNIDO to the Institute
+ere used in preparing the survey.

!'fu sutvey is composed of the following parts:

1. @General characteristics of the iron and steel in-
dustry of developing countries (Chapter 1)

2. ®echnical progress in the ircn and steel industry
(Chepter 2);

3. T™he iron and steel industry of separate countries
secording to continents and regions (Chaptere 3-4).




4. Poreign trade and corsumption of {=rrous metals in
the developinrg countries of Latir ~merica, Atrica,
the Middle :ast and Asia (Chapter 7); and

8. Conclusions.

The more detailed discussion on the iron and steel in-
Gustry of the separate countries in Chapters 3 through 6
is arranged genmerally in the following sequence: raw matcr-
ials, production of ferrous metals, iron and steel works,
consunption of ferrous metals, and imports-exports of

ferrous metals.

Inadequacies of information ea a number of questions
along vith inoonsistencies in some of the available data
created difficulties in making the survey. Such paucity
of information is particularly true of the tabular data
presented, resulting in some cases in incomplete columns
in some of the tablss.

Pinally, the sketchy amount of information made for an
inadequate description of the present development of fer-
rous metallurgy in msay of the countries, and in some in~
stances, for deseription of the industry not necessarily

éommensurate with the importance of the respective country.
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CHAPTER 1

GENERAL CHARACTERISTIC OF IRON AND STEEL INDUSTRY
OF DEVELOPING COUNTRIES

Many developing countries ot Africa, Asia and Latin
America started their industrialization programmes after
1985,

Prom 1958 to 1965 industrial production of developing
oountries increased by 75 per cent, while the output of
their process industries increased by 67 per cent. New
branches of industry have been started in a number of
oountries beginning to develop domestic production of capi-
tal goods. Output of ferrous metals has substantially in-
oressed. Large fully integrated iron and steel plants have
been construeted in India (four plants), in the United Arab
Republie (a plant in Helwan), in Tunisia (a plant in Mengel-
Bourguibea), in Bracil (two plants), in Venesuela (a plant
in Metansas), in Argentina (a plant in San Nicolas) and in
Malaysia (a plant in Prai). Many small non-integrated
stesl plants have also been constructed. Production of
quality steels has been started. 1In Iran the construction
of an initial works for the production of large diameter

. stesl pipes has been completed. In the decade (1957-1967)
the output of steel in developing countries has increased
from 5.1 million tons to 18.7 million tons (1), while their

L &)



share in the world proiaction (excluding the United Soviet

Republic and other cantrally planned ecconomies) increased
fxrom 2.0 to 5.3 per cent.

Many countries have expressed great interest in the -
development of a domestic iron and steel industry, con-
sidering this as the basis for many-sided development of
the national economy as a whole.

A oonsiderable portion of the capital spent on the con-
strustion of izxon and steel plants has been obtained through
foreign loans and credits to the developing countries. These
funds were used for costs of preliminary operations and for
services of fereign experts, for buying machines and equip-~
ment, and for esvering expenses in training local technical
pozesonnsl and skilled labour.

In many develeoping countries, it is the State that plays
the principal zeole in creating the ixon and steel industry.
‘The state budget carries the main burden of expenses re-
quired for cemstruweting plants, buying machines and equip-
nont, while the firms participating ;ig the construction
eperations are given various finaneial, tax, and transport e
emamptions and privileges. The iron and steel plants of a
aumber of the @eveloping countries are therefore completely
or partially state-owned, also because private companies
prefer to invest their capital in less expensive enterprises
end in those branches of industry which are likely to en-

‘Sere a pi.':eﬁ.t in a shorter time.
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" In spite of relatively high rat:es of industrial growth
in developing courftries, the significant difference in pro-
duction levels per capita between developing and developed
countries has not been substantially reduced during the
last decade. Total industrial production per capita in
some developing ccuntrién is as little as S per cent of
that of developed countries, and in the process industries,
this percentage is even lower (2). For example, the appar-
ent consumption of ferrous metals per capita in the develop-
ing countries is only 4 to 5 per cent that of the advanced
countries (3), and the consumption of high-alloy metals is
oven lower relatively.

The 112 oountries classed by the United Nations as
"daveloping® differ markedly as to population, area and
soonomiec dtv:leruﬂnt.. There are 63 countries with popula-
tions under 5 million, and an additional 26 with populations
under 15 million. By contrast, the population of India is
'$23 million (the world's largest after the 732 million of
sainland China) and that of Brasil is 88 million.

Brasil has a territory of 6.5 million sq. km; India, 3.3

;%li&.u 8q. km; Argentina, 2.8 million aqg. km; whereas
Mwanda has a territory of ealy 26,300 sq. km; Labanon,
10,400 oq. kn. Western Samoa has a territory of 2,800 sq.
hn, and the Naldive Islands only )00 sq. ka.

Only a small number of developing countries have major
‘tron and stesl industry plants. These are: Algeria, Argen-
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tina, Chile, Columbic, India, Mexico, ti:c United Arab Repib-
lic and Venezuela. Most of these countries have ample
natural resources and in most cases an advanced mining in-

dustry.

In the decade 1958-1967 Argentina increased its output
of steel from 200,000 to 1,300,000 tons; Brazil, from
1,300,000 to 3,700,000 tons; Mexico, from 700,000 to
3,000,000 tons; Venezuela, from 20,000 to 700,000 tons;
India, from 1,700,000 to 6,600,000 tons. These five coun-

.ericc increased their total output of steel by 11 million

tons acoounting for over 80 per cent of the total increase
of 13.6 million tons for all developing countries in the
éscade.

In addition to this small growp of countries with sub-
stantial iron and steel operations, there are about 30
oountries possessing small semi-integrated and non-integrated
steel plants. These include Burma, Bthiopia, Ghana, Guate-
mala, Morocco, Pakistan, Philippines, Thailand, Uruguay and
some 30 others.

Three types of plants exist in these countries:

'bs-iatqzucd plants with rolling mills processing
imported semi-finished products)

semi-integrated plants asia! scrap in electric stesl-
making sheps and having finished mills; and

nttni-preetsniag plants for manufacturing galvanised
sheet or pipe of imported flat-rolled rteel.

™he plants processing imported blooms and billets and the

]
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plants based on electric steelmaking are usually engaged in
manufacturing reinforcing bars and wire rod although some

also manufacture pipes.

Some of the difficulties in industrialisation of develop-
ing countries are: limited capital (especially of the for-
eign currency required for buying oquipmnﬁ, patents, and
the services of expert personnel); limited opportunties
for balanced development of all phases of the national eco~
nomy; low rate of metal usage resulting in incomplete utili-
sation of the productive capacities of a fledgling industry;
and shortage of trained domestic personnel in both manage-
mont and labour.

Por most developing countries, national incems is net
sufficient to swport the grewth of small manufacturing
enterprises needed fe: balanced industrial development.
Annual gross national preduct in nearly half of the
Geveloping countries is less than $1 billion each. This is
olearly insufficient to raise the sapital of $300 to $600
million required for the construction of an integrated izon
and steel plant of just 1 to 2 million tons annual capacity
'(3). e further illustrate the capital problem, in 1968
United Nations estimates of average annval Per 2apifs in-
osme in Geveloping countries was $142 as compared with
$1,700 in netions with developed ecconomies (1963,2).

Bven in the more industrialised developing countries
‘Ainited internal markets snd lack of cempetitiveness of

+



domestic products in these internal markets as compared to
imported products from advanced countries result in a fur-
ther decrease in the efficiency of large-size enterprises
with their high-volume production capabilities. 1In India,
for example, according to data of the Central sgatintical
Bureau of that country, industrial capacity is only 75 per
cent utilized; in some branches of industry not more than
38 per cent is utilized. In countries with less advanced
iron and stesl industry it has been stated that most metal-
lurgical plants are boinq utilised at only 40 to 50 per
cent of their capacity (7).

Boonomic co-operation between developing countries is
one of the preconditions ensuring efficient industrialis-
ation. Because they are short of finances, technical ex-
perience and high-skilled personnel, many developing ooun-
tries face Qitfieultiol in enlarging their national eco-
nomy independent of each other, particularly since they
are also competing with the large industrialized states.
Hence the tendency to industrial integration is of vital
interest for many developing eeuati;u'. Inter-nation in-
dustrial cooperation based on specialization and division B
of labour would allow higher production levels in high
capacity ticiuﬂn. This concept offers considerable scope
for oreating industries, which would otherwise prove to be P
sconomically inefficient in the limits of a single national
market. Enlarging the scglq of s.nd\u.uul produqtma. due -
to such an oxpms‘um of the market, in turn, contributes

to a decrease in costs and an increase in profitability.
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There are a nu.ber of trade-and-sconomic groupings of
developing countries, which have aiready been engaged in
creating joint "integrated" industrial enterprises. Tha
necessary market for the products of such cnterprises is
hoped to be created through long-term trade agreements o:
through creating "commun markets" for their output. "Inte-
grated" organizations of this kind aic being established in
the scope of common markets of countries of Central Anerica,
Latin-American Association of free trade East African
common market, Organization for Regional Cooperation of

Turkey, Pakistar and Iran, and other similar groupings.

In the post World War II years meany industrially
developed countries aided developing countries in con-
structing iron and steel plants. The Soviet Union, since
1955, has been giving technical assistance in designing and
constructing plants and units of the iron and steel industry,
and at present has agreements with eight developing countries,
namely: Algeria, Afghanistan, India, Iran, Iraq, the United
Arab Republie, Turkey and Ceylon., To date, 15 such projects
of total annual capacity (in thousand tons) have been under-
taken in these countries: ore mining - 13,400; production
of sinter -~ 11,900; production of coke - 7,200; iron making -
9,100, steel making - 9,500; and rolled produets - 8,300,
As of 1/1/68, somewhat more than 25 per cent of these ton-
nages had been commissioned (4). Credits granted by the
Boviet Union have been at an interest rate of 2.5 per cent,

with repayment over a 12-15 year period (4).
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In India, the Bovi:t Union has rend--od ussistance in
constructing Hindus“an Stcel Ltdl!s Bhila: Works with a pre-
sent capacity of 2.5 million tons of steel. In the United
Arab Republic, the Helwan Iron and Steel Works is being on-’
larged with assistance of the Soviet Union and other social-
ist countries. The firs: stage of the works wu' commissionaed
in 1958 as a joint United Arab Republic-Demag (Federal Re-
public of Germany) venture. The Helwan complex comprisas a
number of enterprises including an iron and steel works,
coke oven and by-product plant, a sintering plant, a forge
works, and a plant for manufacturing electvically welded
chains. Inocreasing the annual cepacity of the Helwan works
to 1,500,000 tons of steel by the mid 70t will create a
strong iron and steel industry base for the United Arab | ,
Republic (3). |

In 1965, at Agra (India, Uttar Pradesh state) there was
commissioned a wire-rod nmill, comstructed with the assist-
ance of Poland under contract with Prakesh Engineering Com-
pany and Rolling Mills (6). Poland also concluded in 1966
a ocontract for building a semi-integrated works with steel-
making shops in Xham (Syria), the anm’ul capacity of which
mun.té to 75,000 tons cf reinforcing bars and castings (7).

Inll’ﬁ, Csechoslovakia and Iran entered into an agree-
ment for engineering and construeting a metallurgical and
machine-building combine in Tebrisz. Czechoslovakia will
furnish the complete plants and equipment for this combine
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on the basis of an agreement concluded with Iran earlier
(8) . Measures are planned for fu:rther expansion in co-
operation between Yugoslavia and Iran in prospscting and
exploiting oil fields, as well as in developing a mining
industry (9).

The United States, the Federal Republic of Germany,
Great Britain, France, and Japan also invest considerable
capital in the national economy of developing countries.
The United States has greatly assisted in the development

of the iron and steel industry in Latin American countries.

Brasil's largest iron and steel works, the Cia 8iderurgica
Nacional at Volta Redonda was constructed with the finan- {
osial and technical assistance of the United States. Almost ‘
all the large iron and steel works in Latin American coun- ;
tries were granted credits for construction. Recently, |
the Buport-Import Bank of the United States approved a

Joan to the Argentina Company of SOMISA ($33,700,000) for
enlarging the iron and steel works in 8an Nicolas; a loan

to the Brasilian company of Vale do Rio Doce ($17,700,000)

for espanding iron ore mining capacities) a loan of $36,000,000

for enlarging the iron and steel works at Volta Redonda; a

loan of $850,000,000 for increasing the ore mining capacity

of the Orinoco Mining Company in Veneszuela, etc. Altogether,

the EBupert-Import Bank to date has assisted in financing

iron and stesl works in excess of §$3 billion dollars with

direct eppi_tal loans, export credits, and financial guar-.

antees.
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Recently, Japan has also started to Invest its capital
in the development of the iron and stec! industry of Latin
American countries. Japanese companies have participated
in the construction of an iron and steel works of the Brazi-
lian company USIMINAS in Ipatinga, with 40 per cent of the
stock being owned by Japan. The Japanese company Nippon
Kokan has granted to USIMINAS a credit of $24,000,000 for
the purpose of expanding the annual capacity of this works
from 600,000 to 1,400,000 tons of steel, which should be
reached in 1972. Moreover, Japanese companies participate
in the development of the iron and steel industry of Chile
and Colombia and have installed rolli.g facilities in some

oountries of Central America.

Companies of the Federal Republic of Gemany &lso in-
vest capital in the iron and steel industry of the developing
countries, some becoming co-owners of the constructed works.
in Colombia an iron and steel works will soon be commissioned,
which is being built with the financial and technical assist-
ance of the Federal Republic of Germany. By 1970 Demag will
furnish to !haiea'n company Altos Hornos equipment for con-
structing a blast furnace operating with high top pressure,
and the eguipment for constructing the firast oxygen een-
verter shop in Mexico with annual capacity of 500,000 tons
of stesl. All the equipment will be installed at the works
in Monclova. Two banks of the Federal Republic of Germany
finance 'tho_ supply of the equipment.

-
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The Pranch :“uciete Anonyme Fives-Lille~Cail will fur-
nish the equipment for conetructiing an oxygen converter
shop for the Cia. Acero del Pacifice (Chile), which will be

financed by the Banque de Paris et Pays-Bas.

Extensive assistance to the developing countries of
Africa and Asia in constructing iron and steel works has
been given by Western countries and Japan, in addition to

that previously mentioned from the Soviet Union.

The yrowth of domestic stcel production in some
developing countries because of assisztance given them by
industrially developed countrics, will be greater than the
growth of their metal demand. As a result, in the near
future demand for ferrous metals in some developing coun-
tries will be substantially met by their domecstic pro-
duetien. This is true, for example, of Brasil, Chile and
Mexico in Latin America, the United Arab Republic in

Africa and India in Asia.
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CHAPTER 2

TEBCHNICAL PROGRESS IN THE IRON AND STEEL INDUSTRY

Major progress in technology and equipment 6f the
mining and mtallurgicnll industries occurs mainly at enter-
prises of high capacity usually located in developed coun-
tries. BSmall iron and steel works of the type found in
developing countries as a rule are non-integrated. They
are also operated in all developed countries and some
wvorthwhile types of technical progress also occur in these
works.

™he fellowing description of technical developments in
both large and small enterprises of different countries
may be useful for iron and stesl industry personnel of
daveloping countries in Asia, AMrica, and Latin America
both for those airu&y having an iron and steel industry
‘and for. those planning one.

A. FERROUS METAL ORE MINING

The wide introduction of open pit mining e!' ore deposits
wvhersver geological conditions permit is a principal trend
in the mining industry inm the last two decades. This practice
compared to underground mining results in lower material and
labour oosts, better labour conditions and mcre rapid in-

orease of mining production. World-wide open pit mining




results in labour productivity two to three times higher

and cost of mining per ton of useful minerals one~third to
one-half that of underground mines. Open pit mining of

iron ore has become the major method during the last 15-20
years in all countries of the world and continues to rise.
Underground mining of ferrous ores is used mainly to work

deep-lying natural ores.

The trend to using powerful and high productive equip-
ment has existed in open pit mining for a long time. In
the open pit mining of ferrous ores without blasting, diesel Cooe
tractors of 200 to 400 HP, equipped with several rippers as
well as self-propelled scrapers, power shovels with three
to six cu. m. buckets and 35 to 60 ton dump trucks are widely
used. Diesel equipment is used in open pit mining especially
during development and the initial years when the extent
and grades of haulage roads are still inadequate. Walking
draglines with a range of bucket capacity up to 23 cu. m.
having booms up to 100 m. long are used in stripping when
the overburden is of considerable thickness and soft ox
unconsolidated. Continuous stripping mhx« (a bucket~
wheel excavator, a conveyor system of a considerabls length
and a self-propelled stacker) are used to mine friable bur-
den., Their output ranges from 1,000 to 11,000 tons per |
hour. When open pit equipment is slectrified the working
of rocky ores and wastes is carried out employing cyclical
or oontinwous-oyclical methods of drilling and blasting.
Percussion drills .vith compressed air supplied by the port-
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able diesel rotary vane compressors are widely used in
swmall open pit mines. Self-propelled rotary rigs are em~
ployed to drill blastholes with a diameter up to 320 mm and
up to 40 m. deep in rocky ores and burden. Self-propelled
jet piercing drills are used in drilling ores and burden
with high 8i0,-content. These drills pemit widening the
holes uwp to 600 mm in diameter in any part of the blast-
holes. BSelf-propelled loading trucks are used tc charge
blastholes with mixture of granular ammonium nitrate-fuel

0il or with water-besaring explosives.

A progressive technique of iron ore breaking used in
the Seviet Union is: A delay-action blasting of a great
number of charges carried out simultaneously on two or
three benches in "squeesed space” (where the fragmented
ook broken by the previous blast has not beea yet hauled).
Up to twe million cis. m. of well fragmented rock may be
broken by one blast. In the coyclical method of rocky ore
and wvaste mining a number of shovels with a range of ¢ to
13 ou. m. bucket capacity are used as well as different
haulage equipment, vis. electric (DC or AC) ok diesel-
élestric loswmotives up to 150 ton weight and dump cars I
having capacities up to 100 ten. In the Soviet Union dump
cars with a capacity of wp to 180 ton have been developed.
In the United States haulage trucks of 200 ton capacity are
used.

-~

Combined transport systems is a characteristic feature
of the continuwous-cyclical method of surface mining. The
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most widely used kind of trensport in developing countries
is a combined truck-and-belt conveyor system. The contin-
wous~-cyclical technology is effectively used in iron ore
open pit mines of India, Liberia, and Peru. The trans-
port schedule of these mines includes: blasted ore loading
by shovels into haulage trucks, ore hauling by trucks to
a fixed screen inatuled‘ at the charging end of belt ocon-
veyor system, ore hoisting from the open pit and hauling
by belt conveyors to a concentrating plant or to a storage
(hopper) in a harbour or at a rail terminal.

The Barsua Nine (India) at an annual output of 3 million

tons employs ore loading by three cu.m. shovels ia 3di~ton
diesel trucks then hauling to the charging hopper of a

belt conveyor system more than two km. long. The daily out~

put of this system hauling ore to the rail terminal is
6,500 to 7,000 tons. The conveyor system slopes in the
direoction of the uumd and operates with electric power
recupsration, feeding into the power network up to 600kWh
por day (l). The Nimba Mine (Liberia) with an annual pro-
duetion of 7 million tons employs three to five ou. m.
shovels and 30-ton dump trucks. Ore hauling to the crusher

plant is by truck and from it to the rail terminal by a con-

veyor system more than 3 km. long. The average angle of
belt incline is 18°, and the conveyor system recuperates wp
to 200 kWh per day (2).

Some of the most powerful and high productive mining
' handling equipment is used in the Marcona Nine (Perw).
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Annual output of this mine is upwards of ten million tons

per year. The continuous-cycical method of mining is also

used in this mine. Broken ore is loaded at the face by 7.6

cu. m. shovels into 100 ton trucks. The conveyor system '
is of great length (about 14 km.) and has a capacity of

12 million tons per year. A considerable part 5! this

system is inelined and 1‘€ also recuperates energy when

hauling ove (3-4).

1n seosnt years a variation of the continuous-oyclical
meothod with traveling screea and crusher (in a number of
cases orushers are self-propelled) has been employed in
open pit mines. This practice practially eliminates the
noed for srweks resulting in considerable cost savings.

Whea designing open pit mines special consideration has
%o be given %o the layout of ore storage. Separate stock-
piling for utmm grades or ore is necessary so that
shipping merchantable ore with controlled analyses is possi-
ble and at high production rates. Ore storage is of:
1) epen type ground storage with the ore stockpiled by
reversidle belt stackers and ore reclaiming by bucket-wheel
encavators and 1) bin storage vith the ore leaded into
bins by veversible belt stackers and with ore reclaiming
by belt conveyers running under the bins.

5. INON ORR BEWBFICATION

™e m world~wide growth of iron and stesl in-
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dustry in reoent decadas has resulted i steady growth of
iron ore benefication. Comparatively i:ttle iron ore is
used in the natural state, since high production blast fur-
naoes now demand extremely uniform ore fced, both as to
sising and chemical analysis. Also, during the coming
decade, the use of hith.y metallized ores as direct feed
to electric are furnaces will become more and more widely
practioced. Pinally, from the standpoint of the many de-
veloping countries which are suppliers oi iron ore, the
more work that can be done on the ores in their countries,
the greater the industrialisation advantage for the country.

A major advantage of such benefication is to extend the
raw material resources of the iron and steel industry. Bene-~
fisation processes have been developed or improved for pro=-
@uoing high-grade oconcentrates containing over 65 per cent
Pe, even from low gim ores. Rich ore fines are a good
resourcs for pellets. Pelletizing plants using high-grade
ymatnw from lwo-grade ores are also in operation in
several countries including Brazil and Liberia. It should
be noted, however, that high-grade ores such as magnetite,
dartite, and hematite ores (those containing 30-5§5 per ecent
iven) as well as siderite and limonite ores with up to 30
por cent Fe are still being used in blast-furnace burden
without treating.

ta the production of high-grade concentrates from low- -
evede ores, various high-efficient processes have been
Goveloped and are in operation. Ores mostly used for this
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purpouo'aro macgnetite quartzites, beneficated through mag-

netic flowsheets which provide for 64-G6 per cent Fe con-
centrates. Magnetic secparators (types IIbM-4 and C3-209)

have been designed in the Soviet Union with efficiencies '
of recovery of 97-98 per cent magnetic mineral from ores.

Some multistage and comﬁincd benefication flowsheets in-

volving ore and ore pebble grinding make it possible to

produce 66-71 per cent Fe concentrates from magnetite

quartsites. With flotation it is possible to increase Fe

contents in the concentrates by 5-6 per cent. At the large

Brie Mining complex in the United States 0.1 mm vibrating

slit screens are utilized for gravity concentration, re-

sulting in a silica content decrease of more than 2 per cent
shsolute (5). !

To bensficate exi&i:&ﬁ ferrous gquartsites reduction-
rossting process followed by magnetic separation can be
sucoesefully used. At the Krivoi Rog Central Mining and
Ore Concentration Complex, osidized ferrous quartsites
sontaining 32 to 34 per cent iron are treated in kilns.
Conocentrates containing 62 per cent Fe are produced by the
process which includes three stages of roasted ore grinding
and four stages of magnetic separation. Coarse disseminated
hematite-quartsites are beneficated in spiral separators
(Canada, the United States). Combined gruvity-tlot;tion
and magnetic-gravity-flotation methods of benefication of
onidined ferriferrous guartsites have been developed in
recent years in the Soviet Union. The first method is
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carried out on spiral separators, the second one on poly-

~gradient separators with high-intensc magnetic field. Both

methods yield 63 per cent Fe concentrates with iron re- N
coveries over 83 per cent. Mixed hematite-magnetite gquart-
sites are successfully beneficated at Liberia's Bong-Range
mining complex. The flo.yuhcet includes autogenous ore
grinding, spiral screen separation and spiral screen tails
benefication in permanent magnet separators. The process
results in conocentrate containing 65.5 per cent Fe and 6
to 7 per cent 8i0; from ores of 38 per cent Fe and 40 per
osnt 8i0, (6). Low grade magnetite iron ores combined in
basic rock are treated according to simple magnetic flow-
sheets at sizing of 90 per cent passing 0.074 mm screen.
Por either valuable or detrimental impurities in these
ores optimal benefication should provide for recovery or
removal as desired, at the same time socuring a natural
basicity of the benefiaated ores.

In the Soviet Union hematite-martite ores containing
43 to 57 per cent Fe are beneficiated by polygradient
separators with high-intensity magnetic field. Variations
of this separator design are used in the United States and
in Australia. High grade hematite ores are processed
acoording to gravity flowsheets, including gravity sus-
pension, spiral screen and jig separating. At the Marcena
Mining benefication plant in Peru in processing both high-
grade &nq impoverished hematite and pyritiferrous ores, a
more mhx flowsheet is utilised with magnetic separators,
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sparal screens, jigging machines and gravity suspension
separation. The Marcona flowsheet permits benefication of
ore of all grades into concentrates with 60 to 67 per cent
Fe. Most grades of iron ore found in developing countries
can be treated in accordance with one or more of these
successful flowsheets,

)

C. COKE PRODUCTION

Recent developments in coke and by-produet production
have been in the construction of coke ovens of a high capa-
city with volumes of 30 cu.m. and nore Underjet-fired,
side-fired and combine-fired (both rich and poor gas) coke
ovens of high capacity are in operation in all écvolépod

countries.

Boviet coke-oven batteries have a high level of mechani-
gation and automatic'm of operation (charging, handling of
doors, as well as of vertical channels and gas collectors,
discharging and quenching coke and so on). They also are
installed with systems for smokeless charging of coal and
for hydraulic operation giving increased oven life. The
éu%;at of one such large-oven battery amounts te 830,000
ton per year (8). Two batteries with the world's largest
ovens (volume per oven 39.6 cu. m.) have been constructed
recently at the Mizushima Works of Kawasaki Steel Corpora-
tion, Japan, according to the designs of the Carl Still Co.,
(Federal Republic of Germany) (9).
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When developing countries have sufficient reserves of

ooking coals and, for regional cooperative enterprises, even

on the basis of imported coals, it seems expedient to con-
struct such coke oven batteries of high productivity with
ovens of high capacity. Coke ovens of medium capacity and
with chemical by-producf plants can also be installed.

Such coke and by~-product plants have been built with the
technical assistance of the Soviet Union in India (works

in Bhilai and in Bokaro), in Iran (works in Isfahan) and in
other countries. g8imilarly, coke and by-praduct plants
have been installed in Mexico, India, Braozil and other
sountries with the technical assistance of Fedaral Republic
of Germany (C. Otto Co.), the Unnoe'st'aus (Xoppers Co.)

and others. The coke by-product plants make it possible for
developing countries to produce fertiliszers (ammoniwm sul-
!;ti, Qiannaaiun phosphate, ammoniac water), ravw materials
for the development of a domestic chemical industry (bensel,

.ﬁiphtgiono. phenol and others) and gas for industry and

utilities.

Methods of ooal benefication in heavy media and selective

yrinding, drying and preheating of coals have beea developed |

for the better utilisation of coking coal reserves. This
allows local poor-coking and non-ooking coals to be intro-
@uoed in the coking charge and thus import of ooking ocoals
to be decreased. The method of selective grinding of coals
depending on their petrographic analysis is used success-
fully both in developed and in devnioping countries too
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(India, Algeria) (10, 11)., Drying and preheating of coals
are used on industrial scale at some plants (12-14). S8uch
methods of coal preparation for coking permit coke oven pro-
ductivity to be increased and sometimes coke quality to be
improved as well.

The process of the ocontinuous production of coke from
poor-coking coals by means of formed or brigquetted coke has
been developed in some countries. The choice of the pro-
duction method depends on the quality of the available ccals
and on the requirements of coke users. Two methods for the
production of blast furnace coke are available: the 8oviet
mesthod of producing formed coke, consisting in n'pid heating
of coal to the plastic temperature, forming, and then coking
the formed coal; and the American method of preheating the
coal, semicoking it in a fluidized bed, briquetting of the
senicoke with a binder and coking of the semicoke-briquette.

Bxperimental smelting of iron in the I;lut furnace has
boon done with coke produced for smelting ‘ot ferroalloys,
phosphor, and carbides (usually petroleum coke). Production
of formed ooke from brown coal for mixing with normal coke
1n low shaft blast furnaces has been done in the German
Democratic llpu.buc. Output of the plant calculated on the
ooal charge, is 2.3 million tons per year. The process con-
sists of briquetting the brown coal and drying and coking
the brigquettes in retort-ovens. A process for production
of formed coke f..rc'm high Btu coals is for foundry use is
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widely used in Poland. PFormed ooke (not for the blast fur-
nace operation) is produced from anthracite with the addi-
tion of 10 per cent of coking coal in Canada, the Federal
Republic of Germany, Morocco, Peru, and Venezuela. In sum-
mary, developed technology of coal preparation u'ad oocking
makes it possible to use nearly any type of coal in the
iron and steel industry at greater or lesser cost depending
on local conditions.

D. IRONMAKING
Slast Purnace Irommaking

theoughout the world the blast furnaoce process has been
sharacterised by continuous increase of the blast furnace
volume both in now and rebuilt furnaces, by the improvement
of ore preparstion for blast furnace feed, the introduction
of verious other measures directed to the increase of the
Blest furnase output and reduction of ooke consumption and
anehanisstion and automatic control of the operatien.

In sesent yoars large blast furnaces have been built
Sn dovelaping countries as well as in the developed ones.
Pusscebe vith hearth dismster of between eight and nine
aters wvere built in sowe Latin hm:im countries, Turkey
ond Iadia. Purnaces with useful volume of 1719 cu.m. have
boon constructed in India (15). Blast furnace burdens now
faslude high-strength fluxed sinter, pellets and crushed
and m lump ore. PFor hmmeaa chemical analysis
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of the burden ore components are subjected to careful

blending. Blending stockyards equipped with high-efficiency

stackers and reclaimers have been built at both iron and

steel works and at mining enterprises.

High capacity aintﬁring machines with the a:fntcring
area up to 312 sq. m. are operated in developed countries,
the 8oviet Union, and Japan. 1In the developing countries
such large sintering machines are not in widespread use.
8intering machines with effective area more than 100 sq. m,
operate as part of integrated steel works in India and
Mexico.

Iron ore pelletizing plante with e %otal combined cspa-
city of nearly 90 million tons are in operation throughout
the world, with more than half in the United States. Con-
veyor type roasting machines are widely used for peliet
hardening, and such machines with useful area wp to 350~
400 sq. m. are in operation at enterprises in Liberia, the
h&criﬁdo ‘uad Australia (16, 17). Pelletising plants with
annual ocapacity of 2 million tons mede from naturelly rioh
g:ﬂ operated in .Liberin and Braszil. ' C'emnyer type machines
with a floor area of 354 and 278 sq. m. respectively are
used for pellet firing. In Liberia rich slurries from the
- washing plant come direct to the pelletising plant, with
slurries from lean ores being first concentrated by flota-
tion (18). Other types of pelletizing machines, e.g.,
combination of grate and kun. and cirocular machines are in

B o —
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use as well, Methods of pellet hardeni..c without firing
are under development and construction. 1In Sweden a plant
with annual capacity of 1.6 million tons of pellets hardened
without firing is being erected. A f£ine grinding cement
clinker will be used as the hardening sdditive. A pelleti-
ting method using a carbpnate binder at low setting tempera-
ture is under development in the Unitcd States. Known as
the Block Iron process, it is being promoted world-wide by
the Koppers Company (United States). |

Developments in decreasing blast furnace coke rates
are under way im all countries. The most important is
through use of additional fuel (particularly natural gas
and 0il) injected into the furnace tuyere zons. Injected
materials also include coal dust, coal-fuel oil suspension
or coke gas. Where ix"ajected fuel is used, most operators
enrich the blast with oxygen. PFuel injection with oxygen-
enriched blast is used for most blast furnace production
in Japan, the Soviet Union and the United States. ..

Low-shaft blast furnaces have been investigated in
ssveral countries of the world. Their main advantage is
éhc capability of using nearly any carbonaceous material,
including low-strength coke, lignite, and other types of
fuel. Low-shaft furnaces have been used for the production . o
of ferroalloys (ferromanganese, ferrochrome and ferrosili-
cochrome) as well as of pig iron. Oxygen has been experi-

mentally used in these furnaces.
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Iron smeltin, in electric furnaces is done in a number
of countries where electric power .s readily availablg and
* of low cost (21). Furnaces up to 60,000 kva are producing
iron with a higher or lower content of silicon, mangancse
and phosphorous as well as the more normal hot nfetal for
steelmaking and cast iron. Most often used are low~-shaft
furnaces of Tysland-iole design since these can use lov
quality reducing agents including coke, coke breeze, gas
coke, anthracite, brown coal and lignite. Consumption of
reductant depends on the type of iron produced and the
quality of the ore being used and ranges from 300 to 800
kg per ton of iron. Power consumption fluctuates from

2,500 to 3,000 kWh per ton of iron (20).

Direct Reduction of lron Ores g

*

Considerable activity exists throughout the world in
commercial development of producing highly metallized iron
direct from ores. Plants with a total of approximately five
million tons of annual capacity are currently operating or
going on-stream. Direct reduction of iron ores promises
to be the most important process in the iron and steel in-

dustry now under development.

- ‘ At Hojalata y Lamina's works in Mexico sponge iron is
produced from rich iron ore, with natural gas as the re-
a ducing agent. The sponge iron is charged into arc furnaces

using S7 per cent sponge iron and 43 per cent scrap (23).
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mtalliud materials can be used both for electric :Lro'm
smelting and in open hurth and arc turnacu for steclmak.mg.
Prereduced materials in electric smelting furnaces ang are
furnaces éan double output with pover consumption':oduced . .
from 3, o;io to under 1,800 KWh per ton, along with a ducrease
in nlec'tric oomuupticn. Such prereduced charge is uced in
electric fu;r-aqob; for smelting iron in Portugal and in Vene-

suela. In Venezuela one of nine furnaces was using the

-Strategic-Udy process, but this practice has been abandoned.

Commercial installations using highly metallized pellsts
for eleactric furnace stnhun'ng exist 1n"0neen Itt’ll ¢m—
pany (United States) using luruoc Combustion predueod
pellets. A similar phat win come on-stream i.n the early
708 at Geoxgetown Steel (Baiud States). upilur plants
are being put into production in the nsuqi Reanbnc of
Germany, at Skopje (Yugoslavia) and at Iughon. Mth Keru
using Demag plants. | ‘ '

12
»

A mthod for produeuoa o! M mtcl has been dwolopod
in the United States known as D-1M prooou. The process
uses ore siszed to xgn than 0.83 smm, Iimestone and @o‘ull
blended in a disk pelletiser with further hardening and
partial reduction in conveyor type machine. Resultant
pcnctl have a basicity up to 1.2, an iron content from,

13 to 26 per cent, sulphur content up to 0.3 per cent and
non-volatile carbon up to 11 per cent. Hot pellets are.
charged into arc furnaces for further processing. In 1968
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McWane Cast Iron and Pipe Company (United States) started
iron production using the D-LM preccess (24).

The SL-RN process is presently being applied in several
countries, under the general engineering direction of the
Lurgi Company (rodoral'nopublic of Germany). The Steel Co.
of Canada has operated an SL-RN pellet plant for plant
scale studies in both blast furnace and steelmaking fur-
naces. Blast furnace test showed output inoreases up to
22 per cent, with coke rates (without fuel injection) de-
creased by 20.8 per cent. Burden included 30 per cent
pellets at 90 per cent metallization. Metallised pellets
were used in the charge of a 45 ton electric arc furnace
as well as a 95 ton oxygen converter and 360 ton open
hearth furnaces at the works of this company all with con-
sistent success. BSimilar test heats with metallized pellete
have also been made in other countries (23).

In summary, decisions as to ironmaking process are in-
fluenced by the type of m.tailurgical rav materials, fuel
and electric power which are available in any country. Con-
'struetion of blast furnaces has been customary when iron
ores and good coking coal are available, and for large steel-
works it is expedient even when coking coal is imported.
When iron ores are available but when available coal is un-
suited for coking electric pig iron smelting may be developed.
Of greatest promise ars direct reduction processes which are

rapidly becoming practicablie for use ‘in developing countries.
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E. STEELMAKING

The primary steelmaking process used throughout the
world will clearly bes oxygen-converters~-the BOF. World
wide capacity in oxygen-converter plants is 270 million
tons of stuel per year (1970) and will exceed half of all.
steelmaking in the early 70s (28). The oxygen converter
process is used both in developed and in developing ocoun-
tries. Oxygen-converters have capacities from 10 to 300
tons so that appropriate units for any required output can
be selected. Oxygen-converters of 12 to 100 ton capseity
are eperating in India,with 14 ton sizes in Malaysia, 27
ton in Peru and from 22 to 100 ton in Spain, and so on,
Sinoe capital investment for constructing oxygen-converter
shaps is up to 40 per cent less than for open-hearth shops,
it 49 likely that no new open hearth shops will be built.

In addition, operating costs for oxygen-converter steel is
uwsually lower than that of open-hearth steel owing to
significantly reduced labour requirements (26). B8teels of
mearly any analysis including low-carbon (rimmed, semi-killed,
killed), medium and high-carbon, lmg-auoy high alloy steels
including ball-bearing, electrical, léainlcss and other

stesls are now made in oxygen-converters.

T™he oxygen-converter prooess makes it possible to pro-
@uce guality steel using all types of hot-metal, including
Jow-phosphorus, high-phosphorus, low=nanganess and naturally-
alloyed irons. In the majority of converter srops iron with
low (up to 0.3 p'-r cent) p_hmphem content is blown, with



scrap up to 30 per cent of the total metallic charge. Oxygen
of 99.5 per cent purity is blown through multi-jet lances.
Deoxidation is generally carried out in the teeming ladles.
In Western European countries high-phosphorus pig iron is
blown using powdered lime carried in the oxygen stream (the
LD-AC and OLP processes). The injected lime promotes early
formation of slag and quick transfer of phosphorus into the
slag, as a result, high-quality low-phosphorus steel is
produced. The high phosphate slag is a valuable agricul-
tural fertiliszer (27). Of particular interest for the
developing countries is the possibility of using oxygen-
converters at works having no blast furnaces. One method

is by using hot-blast cupolas making molten iron from scrap
and ooke. Cupola output cen reach 50 tons per hours, suf-
ficient to supply uwp to 70 ton oxygen converters (28). All
eold-sorap charged oxygen converters are also under develop-
ment, using high intensity fuel-gas oxygen preheat burners.

Under development for several years are systems for

sutomatic control of converter process. A static system

of converter heat control has been developed and is in use

in a number of countries. The more difficult dynamic
systems for control using data of current conditions of a
heat are still under development.

The oxygen-converter proocess is a natural to be used
with continuous casting of steel. In the Soviet Union a con-
verter shop of high-output in which éll molten steel is

cast in continuous casting machines is operating at Novo-
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developed and are in operation. Ores mostly used for this
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lipetsk Iron and Steel Works (11). 1In the United States

nearly ten million tons per year is being cast in eight

converter- ocontinuous casting installations. 7Two small .
double-strand continuous casting plants are in operation

at the works in Manzel-Bourgiba (Tunisia). Stesl for -
those plants is p:eduecé in twelve-ton oxygen converters

with annual capacity of 77,000 tons per year.

Blectric furnace steelmaking has the advantage of
lew capital investment and the capability oi making high
guality steel. PFor electric arc steelmaking, both electric ‘
power and scrap are required, although highly metalliszed
peliet production will reduce the need for scrap in many

oountries. Blectric are furnace installations, with fur-

naos capacities up to 30 tons, or more, are the most com-

men steslmaking units throughout the world, both in developed
and developing countries. Several thousand such furnaces

- emist, with typical installations described in references
(33)(34)and 08).

in a aumber of developing countries the open-hearth
otesimaking process is still used. ‘Small furnaces up to
$0 ton charge are usual, but larger furnces exist. Five
250 ton and five 500 ton open-hearth furnaces of total

snnwal oapacity of 2.5 millien tons of steel are in opera- -
tien at the Nindustan Steel works in Bhilai. Large open
hearths are also used at Nindustan Steel's Durgapur works .

and Tate Iron and Steel in India, as'well as at SOMISA in




recent years in the Soviet Union. The first method is
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Venezuela, CAP in Chile, SOMISA in Argentina and Volta
Redondo in Brazil.

Efficiency of open-hearths can be increased by thae use
of basic refractory materials for rcois and regenerative
checkerworks, by conveftinq the furnaces to firing with
high calorific value fuel (natural gas, fuel oil) and by
the use of oxygen for combustion and for deoxidation.

F. CONTINUOUSB CASTING OF RAW STEEL

Continuous casting of raw steel produced is rapidly
bscoming standard practice especially in newly~-built iron
and steel works. Nearly all blooms and billets in new
plants are now continuous cast and it can be expected that
by the mid 70s much of the slabs for rolling flat steel
products will also be made by continuous casting. By 1873
more than 84 million tons of continuous casting capacity
will exist, representing ncc;ly 14 per cent of the world's

steel capacity (37).

Three types of casting machines are in use, vis. verti-
eal, vertical with bending the casting into horizo ntal
position and curved mold. Centinuous casting plants exist
in which several million tons of stezl per year are cast,
while there are also ocontinuous casting plants of only
20,000 tons annual output.

Vertical continuous casting machines were developed
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earlicst, with the S8oviet Union having emphasized this de-
sign. Successful technology for casting steels varying from
low=-carbon rimmed to high-alloy steels exists. Any cross-
section from less than 50 to more than 2100 mm nominal di-
mensions are now produced throughout the world in machines

of all three types.

Continuous casting machines in which the casting is
bent below the withdrawal rolls are generally used for
producing billets of smaller cross-sections. Total height
of the machines is up to six m. less than some of the
earlier design vertical ones. BSuch continuous casting
plants are in operation in Peru (four-strand plants for
producing blooms of 80-150 mm sq. from a ladle cf 25-28
ton capacity), in Indiq (one-strand plant for blooms of
90 mm sg. from 7 ton ladle), in Mexico and in many other

countries.

In recent years, curved meld continuous casting
nachines have become widely used. Machines of this type
are characteriszed by low height. 8uch continuous casting
machines have been installed in India, Tunisia, Argentina,
Australia, Brasil, Turkey, and other countries. Continuous
casting of steel increases yield up to ten per cent as
compared to ingot practice and makes it possible to build
iron and steel plants without primary breakdown mills.
Continuous casting of steel combined with direct rolling
could reduce capitalkinViutmtnt in steel plants for

developing countiic: (38).




G. ROLLING

In recent years progress in rolling includes continuous
operation and high speed of metal working, mechanisation
and automation of operations, widening the range of rolled
products und 'impreviisg ‘their quality. The proportion of
flat-rolled (sheets and plates) in the total output of
rolled products hes continued to increase in developed

countries.

Coatinuous wide hot strip mills characteriszed by
speed of rolling wp to 25 m. per seocond and ooil weights
W to 40,000 kg have been installed in a number of coun~
tries. In new rolling mills the systems of automatic con-
trol of the rolling process (from sladb charging into the
furnaoce to coil removal) are universally used, with tem-
perature, rolling segquence and gage all computer ocontrolled.
Data recording of c.,ouueui conditions of the mill is
ocarried out. Coils of up to 40 tons can be produced in
nev sontinuous oold-rolling mills and the rolling speed
reaches 30 m. per seocond. Most mills are equipped with
automatic gaging for the control of ‘strip thickness. A
1420 continuous five-stand cold-rolling mill is in opera-
tion at the works of Hindustan Iron and Steel Company in
Mourkela (India). The dimaeter of work rolls is 585 mm,
the diameter of back rolls is 1420 mm. The maximum speed
of rolling is 30.5 m. per second. The mill is equipped with
automatic gauge of strip thickness. ‘'The power of the main
electric motors .anouats to about 21,000 kW (39).




The British company Davy~-United Engineer.iiig has manu-
factured a 220 mm five-stand four-high cold-strip mill and
a 2220 mm single-stand four-high temper mill for the Nether-
lands. It is designed to roll hot-kand to finished mini-
mum of 0.01 mm thickness up to 1050 mm wide sheet in coils
weighing up to 45 ton. The five-stand mill speed can ex-
ceed 25 m. per second. Entry bridles providing for mini-
mum idle times in feeding the ccils will be used in the
mill. The temper mill is designed for rolling coils of
the same weight with speeds over 28 m. per second.

An 1170 mm combination blooming-slabbing two-high mill,
" a plate four-high mill, a 1670 mm Steckle reversing hot-
strip mill, a 1670 mm continuous four-stand cold-strip
®ill, and a 1760 mm temper mill were installed by Koppers
Go. (United States) in the works of Eregli Demir (Turkey).
Annual output of this plant is currently 110,000 tons of
blooms and slabs, 55,000 tons of plates, 50,000 tons of
stxips, 46,000 tons of hot rolled flats and 77,000 tons of
cold rolled sheets, 50,000 tons of tin plate (40). Multi-
'roll mills (Sendzimir type) are used for cold rclling of

stainjess and electrical steels. )

. Section and wire rolling mills, some of small output
suitable for developing countries, are available. A light-
section mill designed for annual production of 65,000 tons
of angles, strips and other Aght shapes from billets up to

80 mm cross-section was recently put into operation at the
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works of the Iranian Rolling Mills in Ahvas (Iran). This
first Iranian rolling mill consiates of two three-high
roughing stands and six finishing stands. It is planned
to bring tho‘ annual output of the mill up to 150,000 tons
after commissioning its second stace (41). An 800 milli-
meter reversing primary ‘two—high mill for rolling billets
from 1.8 ton ingots, a 450 millimeter Belgian-type medium-
section mill with a removable vertical-roll stand for
rolling wide flange beams, and a wire~rod mill have been
installed at the iron and steel works in Seixal (Portugal)
(42) .

A universal combination mill of 180,000 tons capacity
ean roll both structurals and sheet product, and is in

operation at the works of Norrbottens Jarnverk in Lulea
(sweden) . Product includes sheet from 150 to 1,000 milli~-
meterswide, at 7 to 60 millimeters thick and structurals
including H-beams up to 400 nillimeters in section. The
mill design makes it possible for quick change from one
product to the other. S8Such a combination mill requires
only about half the capital investment of two single
' specislized mills and is therefore practicable for small
capacity works. BSurface finish and tolerance of the rolled
. products made in this mill are equal to those of products
rolled in special mills. BEguipment for welding H-beams
. uwp to 1,000 millimeters section can be added to the mill (43).

Rolling equipment of the new iron and steel works of
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Acos Anhanguera 8.A. in Mogi das Cruzes (Brazil) comprises
an 865 millimeter blooming mill, a four-strand medium
section nill and heat-treating and finishing lines. Carbon
and alloy constructional and ball-bearing steels are pro-
duced at the works (44). An 1150 millimeter bm_oninq mill,
& oontinuous billet mill, a rail and structural mill, a

350 millimeter medium section mill and a 250 millimeter
wire mill are installed at Hindustan Steel's Bhilai works
(India).

K. PIPE AND TUBE PRODUCTION

Pipe is frequently manufactured by welding in developed
oountries. A system of making welded pipe in dismeters wp
to 1300 nillimetexrs from two semi-cylinders was recsatly
put into operation in the Soviet Union (4S3).

Bguipsent for mm slectric-welded straight seam pipe
of 406 ¢ 1066 nillineters diameter and by twelve mesters
Jong fuen plate wp to 16 niliiutcn thick is in operation
in the United Xingdom. After planing the edges, the plate
0 feod into & 3,500 ton press and thien is transferred to
a H.:!“ ton press. Plun-welding is performed first in-
side and then outside. After welding the pipe is hydrauli-
oally epended, with the pipe diameter increasing by 1.3
por oent. All pipe is ultra-sonic and x-ray inspected (4€).
Also in the United Kingdom helical~-welded pipe is produced
from plats 1528 _nl‘llimurl wide in & shop designed for
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making oil and gas pipe. Annual capacity is 30,000 tons
of pipe to 1066 millimeter diameter, up to 16.5 meters long,
and with wall thickness of 12.7 miilimetsrs (47).

In Hanaur (India) a works has arnual capacity of 12,000
tons of gelvanized and plain steel pipe up to 130 millimeter
diameter. At this plant two resistance-weld pipe mills and
facilities for galvanising and finishing pipe are installed.
Pipe from 32 to 150 millimeter diameter is welded at speeds
of 70 meters per minute in one mill and up to 25 millimeter
diameter at speed up to 50 meters per minute in the other
(48) .

In a number of countries various mills are used for
seamless pipe production. Some developing countries have
complete rolling eguipment including section and plate
nills and cold shoﬂ'z mills, along with lines for producing
tin plate and galvanised sheet. The technical level of
this equipment in enterprises such as Hindustan Steel's
Bhilai (India), Altos Hornos (Mexico), Usinas (Bragil),

%0 name a fev recent installations is egual to the best
in the world. T
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CHAPTER 3

THE IRON AND STEEL INDUSTRY OF AFRICAN COUNTRIES

Africa is the second largest continent of the world.
Its land area is 30.2 million square kilometers ;m which
lives a population exceeding 330 millions (1969). At
present there are 49 nations in Africa of which 41 are
sovereign states. Many of these have worked out pro-
~grames of industrial development. The programes include
intensification of exploration for mineral resources and
construction of basic :lndu#triu including iron and steel

woxrks.

Bven though mineral resources of many African countries
have not been thoroughly explored, it is known that Africa
has extensive deposits of iron and manganese ores. Total
known reserves exceed é«t.eeo and 300 million ton respec-
tively (1). In 1967 iron ore output of African countries
was 44.1 million tons equal to 7 per cent of world's total.
Of this total Liberia produced 19 ni}lien tons, Mauritania
eight million, Algeria and Sierra !.aom each over two
million tons. MNearly all iron ore produced is cupo;;ttd.
primarily to Western Burope, the United States and Japan.
Iron ore output of African countries is expected to exceed
60 million tons in the early 1970's (4).




S

Deposits of chromium, molybdenum, nickel ores and other
‘mineral resources needed for completely balanced production
of ferrous materials have been discovered in Africa. Poten-
tial reserves of coal in the countries of the African con-
tinent are about 88,000 million tons with some 76,000 millioa
tons of this located in the Republic of South Africa (1).
Proved reserves of oil in Africa amount to 5,600 million
tons (1). Many african countries are rich in hydrosources
from such rivers as the Nile, Congo, Niger, Sambeszi and
others, although power development is still minimal. Capa-
city of both thermal and hydroelectric pover stations in
dsveloping countries of Africa is estimated at 5.3 million
kilowatts. Power generated (1966) was nearly 18,000 kilo-
watt-hours (5). When additional hydroelectric power sta-
tions are constructed in African countries favorable ocon-
ditions will exist for the production of iren, steel and
ferroalloys in electric furnaces.

The low levels of industrial activity in wmost of the
recently created nations of Africa has a restrictive in-

" #luence on their developing an iron.and stesl industry, or
even éxpanding their domestic ferrous metal markets. For
example, as shown in Table 1, steel consumption in the
African continent is the lowest in the world, averaging
eight kilograms per capita compared to nearly 300 in in-
dustrially developed countries. United States per capita
stesl consumption is more than 600 kilograms. Likewise,
African per capits annual income in its developing coun-




|

- oz - - - - - - - - 126N
€1 TEPT oLY 081 98z {3 091 T 08 oLl COJO0X0NH
- - - - - oo - - - oty wTuwe] TINECH
- €€ - - - - - - ot - TTeN
T L9 - - - - L 4 - - - el
- 061 [ 4 - - - L1 - - ot1 mosebepen
- 4 )4 - 005¢s - - . - L3¢ - oTL eiqr1
- 6€€ - - - :ﬁ - - - gﬁ ‘ﬂgﬂ
- - - - o1 - - - % ¢ € swo) Lxoax
- - - - - 6 - - - 0oL eIUTND
S LOo8 - - ¢ - - - ot T oueyd
- = - - s9IY - - o o8z ooot soged
- 8€Z - - - - - - ‘- - eTdOTUYIZ
- oz - - - - - - " - - Aswoyeqa

- 61SZ T - S - o591 .= 4 005 (eseys
-uyy) obuod

S . 4 - st - - - 1 - 4 (o1TTARS
. -Zexg) oanou

; - ¢z - - - - - - - - oyigndey uwed
' . -$2JV TeIJUD
- soot - - - - - - - st uoozewED
- - - - s - 988 - 1 - TusAS310g
ST 6TTT os 0szZet - 0oEz 081 sLs - 1 wyzebrv

~3 9d (€) (2)
19338 Kbxoud w—nat 93O 980 WneT 830 989
eprxd 21I300 i E! uauur
3o SU03 OTijou 'SpURSROYL !.3 owuval ueoﬂn,n.mt

uoydemsuoy




1 ueyy ssay spnyruben --° ozes opnjtubew - posn syoquis (S)

ssexboTTY ul e3Tdes 3ad uworidmnsuco usaeddy (¥)

) 8013ISTICIS 9961 (£)

SINOY-3IENOTTY JO SUOCTTITH (Z)

-saazessa [erjusjzod zebaey ATqeaepysucd oAry A[[easn SIATISIA UAOWY UITA saTI3UNo) (1)

z09 L9C eTquey
t4 4 w3toA x9ddn
S68S ayrqnday
QuIyY polTUn
epuebn
eISTURY
obog
TyURZUR]
wepasg
TTeWOg -
RO’y BIZTS
Tebouas
youniIng

Py
erzebIn

1

~ i w
~

0sSEY
£ A1
or
L9T
(4 . 4
| 4 ¢

wzz
P

U T I IO I I B | als
f; !iil‘iisi !!l
-
!
! !l!!a!!!i'aﬁﬁﬂ

§ (333 %5328 3.

9
1 44
9
9

1 (SN DN I O I I

6LTT L6

vt
me zod (€) (2)

T®93S Kbxang mnay d9I0 IO BXO w-—moT 98X 982 230
epnIs DIIRODIYHA Hwowa -0x139g -uebueny woxl Hnmmi‘noummm‘nnimmmm> uwoxy
Jo suo} dTIj3W 'spuesnoyl Suo3 OTI}am ‘SUOCTIT¥M

(peautluwo)d) SATEENN0D MOTEAY 20 YIVa EEiSaMI TESLIS GILOFISS T WINL

3




-5 -

tries is one-tenth to one-twenth-fifth that of the developed
countries. Not surprisingly, in African countries there
are very few metal consuming industries such as machine-
building and metal-fabricating plants. These consume
approximately two-thirds of the ferrous metal output in
developed countries (6). Developing countries St Africa
use of ferrous metals is about 40 per cent in construction,
30 per oent in ocontainers for agricultural goods and 30 per
osnt in tubing for the oil and gas industry and for irriga-
tion. In some countries the mining industry is the major
CONSUNSY .

Some thirty iron and steel plants are in operation in
the developing countries of Africa ineoluding two fully-
integrated works in the United Ared Republic and Tunisia.
Bight are under construction in Algeria, Kenya, Moroceo,
the United Arab Republiec, Uganda and Sambia. Steel plants
now in operation produce mostly heavy and light sections
and reinforcing rods. Some plants producing tubing and
hot-rolled and galvanised shests have been built or are
under construetion (7).

Development of iron and steel works in many African
mtﬂ:u has been initiated by their governments which
aleso provide the major share of capital investments. In
some oountries governments have encouraged private ean-
panies (both domestic and foreign) te build iron and steel

works by granting impert privileges, financial oredits,
and other incentives. Developed countries acsist in




creating iron and steel works in the developing countries
of Africa by providing financial and technical assistance
in the construction and operation of the plants. To
finance intra-African trade and regional projects the Bank
of Economic Development of Africa (BREDA) with $250 million
capital was organised ialAbidjm (Ivory Coast) in 1966.
Twenty-three sovereign states of Africa are share-holders
of the bank.

In May 1963 the African Unity Organization (AUO) was
ereated in Addis Ababa with the aim of coordinating efforts
of various countries in solving their development problems. !
A commission of the African Unity Organisation on economic
and social ‘problems of the region is ococoperating with the g
United Nation's Boonomic Commission for Africa (8). The
African Planning xuei'tuth in Dakar (Senegal) is also in-
volved in oooperative projects. This institute has pre-
pared, among other things, a proposal for the creation of
an integrated iron and steel industry in the countries of
West Africa.

Regional ocoperation of the Magrib countries (Algeria,
Lidbya, Morecco, and Tunisia) has also been proposed. In
1968 the Center of Industrial Investigations was created
in Pripoli (Libya) for the purpose of guiding ocooperation
of the Magrib countries in industrial spheres. This center
will be engaged in general economic phaalnq and in co-
ordination of measures for development of industry in the



Magrib countries (9).

A report on prospects of industrial development of the
African countries, was mude at a conference of manufacturers
and financiers held in Addis Ababa in January, 1967. Four
regions in which the developing countries of Africa are

located are considered in the report.

The countries of East Africa, according t.a. the report,
consume annually some 450,000 tons of ferrous metals of
which only about 67,000 tons are supplied by local works.
Average yearly increment in ferrous metal consumption has
been 3 per cent since 1960. By 1980 the demand of the region
for ferrous metals is expected to increasse to 1.6 million
tons (8, 10). The countries of West Africa consume about
500,000 tons of ferrous mtaln_ annually. It is expected
that consuwmption in 'thuc countries in the early 1970«
will be 1 million tons and in 1980 will have risen to 2.4
million tons. Average annual consumption of ferrous metals
was 1.1 million tons in the countries of North Africa in
the early 1960s. It is expected that their demand for
ferrous metals will increase to 2 million by 1975 and to
4.5 million tons by 1980. Cold-rolled sheet consumption
will expand from 1960's 220,000 tons to 1.8 million tons in
1980. 1In total, Bast, West and North African countries
combined will need 8.5 million tons of iron and steel in
1980.

amréing to other sources, total reguirements of steel
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for the African continent will be 10.5 million tons in the
mid-70s, even excluding indirect imports in machines and
equipment. These will add about 3.5 million tons to the
total (10). The United Nation's Economic Commission for
Africa has predicted ferrous uital demand of the African
countries will be 12 million tons in 1980 with indirect
imports at 3.6 million tons (6).

The major needs for ferrous metals of African devel-
oping countries are still supplied by imports. Some details
of these for 1967 are given Table 2, which shows that
sections, tubes and fittings and sheets make wp the bulk
of imported steel.

In ordexr to meet the projected demand, some countries
tncluding Algeria, Morocco, and Tunisia are constructing
new iron aa.d stesl works. Others, including Ethiopia,
niqcru' and Senegal are planning iron and steel plants
of some 250,000 tons annual capacity. It is sxpected that

most nev pldata will use local raw ntc:hl;’ and fuels.

The major problems in creating such plants for the
developing ocountries of Africa involve the lack of finan- Lo
eial resources and of skilled manpower. In plants built
to date, many workers and specialists oome from abroad
wnder contracts that result in substantial increase in
costs of the iron and steel works. In order to achieve
75 per cent domestic production of ferrous metals by 1980
the dovclc..aping countries of Africa will have to spend more
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than 2 billion dollars in capital investment. In order

to ninimize capital requirements, the United Nations Eco-

nomic Commission for Africa has recommended subregional

iron and steel works in the eastern, western and central '
areas of the contiment, along with specialisation of the

iron and stesl works in the northern area (6).

Eneagy and Mineral Resources

Algeria is an agrarian country with a substantial

. petroleum industry. Agriculture employs over 75 per cent
of the country's population. Potential reserves of iron
ores in Algeria are estimated at 1.35 billion tons in- 2
eluding 620 million tons of proved reserves with 50 per
cent iron content. The largest iron ore deposit of
Algeria was discovered in 1952 in Gara-Djebilet (south-
western part of the country). Proved reserves in this
deposit are estimated at 350 million tons with 57 per cent
iron. Another major iron ore deposit is in Quense (north-
western part of the country. Here éciems of 52 per

oent ores are estimated at 100 million tons. A new iren

ore deposit was discovered in Garaetel-Gabel in 1963.

Iron ore output has been increasing, and was over 3 million
tons in 1968. 'nmua iron ore (mainly from Quensa deposit)
is exported to Belgium, Bulgaria, Italy and the United King~
dom. '
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Manganese ore deposits occur in the western part of
the country (Colon-Beshara region). Coal output is rather

negligible, 50,000 tons in 1967 (2, 16, 21).

proved oil reserves in Algeria are estimated at 878
million tons with mjoé fields in Central Algeria and
Fort Polignac. 1In 1967 oil output was 38.2 million tons,
most of which was exported, mainly to France (1, 22).

Potential reserves of natural gas are estimated at
over 1,400 billion cubic meters. Major gas~bearing fields
are concentrated in Haui—:'!h;, Port Polignac, Hassi~
_ Taureg and Gassi-Touil. In 1966 natural gas production in
Algeria exceeded 2000 million cubic meters, most of which

was exported to the United Kingdom caé France (1, 21).

Taon and Steel Tndustry

There are three iron and steel plants in Algeria
along with a works under construction. The “"Asilor”
works commissioned in 1941 consists of a small open~hearth
shop, & ra}uu and vire mill. Steelmaking capacity is
30,000 tons per year, rolling capacity is 50,000 tons
annually. BSeveral vire~drawing and a spot-welding wire-
aet machine have an annual capacity of 3,600 tons (19).
The Reghaia Works of the Altumec Company operates two
pipe-welding units making pipe up to 175 millimeter
diameter (19). ‘
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Construction of a fully-integrated iron and steel
works was started in 1960 in El-Hadjar (near Annaba) with
the assistance of the French company Societe Bonoise de
Siderurgie. In 1963 the construction was stopped, and
in 1964 an agreement with the Soviet Union was qoncludcd
to complete construction. A sinter plant, blast furnaces,
an oxygen converter shop, continuous casting, rolling
mills, pipe-welding units, and a power station are being
built. Iron ore is supplied to this plant from Quenza
mines and coke is imported. Plant cost is estimated at
more than $200 million (7). First blast furnace of 400,000
~ tons annual capacity was to be .sta:tod in 1970 with steel
production in 1971. S8teel production is planned at 350,000
to 450,000 tons annually. First stage of the works includes
sheet rolling wmills and a plate mill, both to be supplied
by the Innocenti Company (Italy). Pipe producing equip-
ment is to be supplied by the Hoesch Company, Federal
Republic of Germany. Pipe will be made on four spiral-
weld mills in diameters up to 1.0“ millimeters. Capacity
of the shop will bs 100,000 tons per annum. The shop was .
to be put into operation in 1969 (23, 24).

A second stage of the El-Hadjar works is planned to
include a cold rolling mill, a section mill and tinning
and galvanizing lines. These could be built by the mid-
1970s.

It has been reported that the Hoesch Company has con-
tracted to build a pipe plant of 100,000 tons capacity in



the vicinity of Constantin,to supply the petroleum industry
of Algeria. Cost of the plant is estimated to be $11.5
million (25).

Taon and Steel Trade

Crude steel ocutput in Algeria has recently been re-
ported at 17,000 tons per year, with rolled propxwts at
18,000 tons and pipe at 9,000 tons. Steel imports in 1967
totalled 144,200 tons, comprised of heavy and light sections
at 32,000, plates at 13,300, sheets at 18,800 tons, and
steel pipe and fittings at 43,100 tons. These came mainly
from the Pederal Republic of Germany, France, Japan, United
Kingdom and the United States (12).

Eneagy and Mineral Resournces

Manganese ore reserves amount to 0.5 million tons,
with major deposits in the vicinity of Bangwaketse and
‘Bamalete. In 1960 a benefication pJ.,aa.t was built at the
Bangwvaketse deposit and in 1962 one of 5,000 tons con-
mm.et monthly capacity was built at the Bamalete
deposit. Conocentrate produced is of 46 per cent man-
ganese content. In 1966 merchantable iron ore output was
8,000 tons (1, 22). Potential coal xreserves of the coun-
| try are estimated at 558 million tons with proved reserves
‘of 408 million tons. '



Iaon and Steeld Industay

Botswana has no iron and stesl industry at the present
time.

Jaon and Stcel Tasde

mutmmimxmmmmxum.

CAMBROON
Ensagy end Ningaal Resournces

' Nineral reseurees of the eowntry have besn very listle
o0rves ave ostimated at 150 nillion tens at &5 per oent
ivon ocentent. .

Taon and S2sel Industay

It has been reported that a Japansse conpany plans
W build a csrrugated galvanised sheet plant in Deuasla (7).

L

Taon and S2eet Tande

nperts of iron and stesl have been negligible.

Energy and Mineral Resonnces

Installed power generating capacity in 19635 was §,300




kilowatts, of which 6,600 was in hydro-stations. Power
production in 1965 was 21.4 million kilowatt hours, almost
entirely hydro-electric.

Taon and Steel Industry

In 1961 construction at Benga of a foundry was proposed.

Bquipment would include a cupola operating on iron serap
and charcoal, with annual capacity of about 400 tons of

izon.

Taen and Steel Taade

taperts of iron and steel products varied fxom 68,000
tons in 1950 to 145,000 toms, 1988, and 34,000 tons in
19065. About half the imports have consisted of shests
end & quarter of septions. Imports in 1963 included:
sections .at 9,700, steel tubes and fittings at 8,800,
shost lt 1. m. railvay track umm: at 3,400 tons and
plate ct m.&e tons. Main smluu vere luﬂu- m-
bourg, Poance, the United Xingdom and the United States.

s e

SHAR
Eneagy and Mineral Resources

sastalled power generating capasity in 1965 vas 9,000
kilowatts, and production was 18 million kilowatt-hours.



Taon and Stesl Industay
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Taon and Steel Industry

Chad has no iron and steel industry at the present
time. '
Jaen and Steel Taade

Inports of steel products in 1965 totalled 2,800 toms,
including 1,000 of sheets, plates and strip, 1,500 of
morchant bars and 300 tons of tubes. '

Encagy and Ninsaal Resouncesd

Frespecting of the country's nineral reserzves has
just been started. In 1961 in the vicinity of Sanepe
(nonth-west of Brassavills) a high grade iron ore depesit
was Gissovered. Petentiel reserves of this depesit are

_Mamuummuummtmmm

ore.

Conge (Brassavillie) hbas ne izen and stesl industry st

Taon and Steel Tande

Inports of iren and stesl produsts have besn negligidle.
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CONGO (KINSHASA)

Energy and Mineral Resources

The Democratic Republic of the Congo (Kinshasa) is
a country with a wcll—&vclepcd mining industry. Potential
seserves of iron ores with an average iron content of 48
per cent are estimated at S billion tons. In the north-
@ma part of the country (in the upper reaches of the
Uturi River) deposits are estimated to contain 1.3 billion
tons of 68 per cent iron ores. Reserves of manganese ores
with 52 per ocent manganese are estimated at 10 millien
tons. In 1965 manganese ore output was 378,000 tons.
Various non-ferrous ores are also mined in the country. Por
sxample, Congo (Kinshasa) is one of the two major suppliers
of high grade tmtalﬁ ooncentrates (along with Brasil).
Available reserves of niobium and tantalum are estimated
at 400,000 tons. Potential reserves of carbonaceous fuel
are estimated at 1.65 billion tons with proved reserves
ssounting to 50 million tons, of which high grads coal
accounts for 750 million and 50 million tons respectively.
Salance of the reserves consist of brewn coal and lignite.
Nigh grade coal production in 1967 was 116,000 tons (7).

Installed power capacity of the country, 1965, was
659,000 kilowatts, nearly 90 per cent in hydraulic power
stations. Power gemeration in that year was 2.519 billion
MOswatt-hours (13). h



Iron and Steel Industry

Projected steslworks include a plant of 200,000 tons
eslectric furnace steel capacity. To be located nesar Kimjako.
The plant would supply steel for the Republic of Congo
(Rinshasa) , and for the Republic of Congo (Brassaville),
the Central African Republic and the Republic of Chad.

The plant is to be completed by 1972, at an estimated cost
of $120 million (7). Por the mid 70s an integrated iren
" and steel works in Inga is proposed. Its initial capacity
oould be 300,000 tons of crude stesl and 175,000 tons of

solled produsts (7).

Taon and Steel Tasde

In 1967 imports of ferrous metals into Conge (Rinshasa)
were 50,200 tons, consisting of heavy and light sestion at
18,000, sheets at 14,600, plates at 5,800 tons and steel
pipe and fittings at 4,300, These originated for the mest
‘part in Delgium- Lusembourg, and the Pederal Republie of
m (12). )

_
Enengy and Minenal Resources

Installed power generating capacity (1963) was at
8,200 kilowatts with power production of 15.5 million kile-
watt-hours in the same yoar.

. —



Little mineral prospecting has been done. Reserves
of lignite exist near Love, and a deposit of tungsten ore
oontaining reserves of some 230 million tons (with a high *
silicon content) has been found along the river Niger.

Taon and Steel Industry

Dehomey has no iron and steel industry at the present
time.

faon and Steel Taade .

tron and stesl imports by Dahomey have besn shout 9,000
Sons per year. More than 90 per cent of these came frem
Pranee.

Eneagy end Mineral !uiueu

Sthiopia is hnown to have mineral resources but these
have been explored very little se far. A small iron ore
deposit of 34 per cent iron content exists in the vieinity
of m: Ninor deposits of coal, manganese and wolfran
eves are aleo known (7).

Iaon and Steel Industry

An electriec furnace plant wsing local serap, having
somes 15,000 tons annual capacity was put in operation in



n67o

Akaki (near Addis Ababa) in 1962. Cost of the plant con-
struction was $1 million. In 1966 a plant making galvanized
sheets was completed in Akaki. This plant of 12,000 tons
initial capacity was built at the cost of $1 million (7).

Sabean Metal Products formed by Nippon Kokan Company
and Marubene-Iida (Japan) and Sabean Utility (Ethiopia),
plans to build a plant making electric-welded pipe of 13
to 100 millimeters diameter. Plant capacity is to be 12,000
tons of pipe annually with construction cost estimated at
$1 million. The plant is to be completed by 1971 (39).

" Iaon and Steel Trade

In 1967 Ethiopia imported 36,300 tons of steel, in-
oluding sheets at 19,600, heavy and light sections at 6,300,
ingots and billets at 4,500, and steel pipe and fittings
at 3,900 tons. The imports came maialy from Belgium-Luxem-
bourg, the Federal Republic of Germany and Japan (12).

Energy and Minersl Resources

Iron ore reserves are the third largest of African
countries, and are estimated at 2.0 billion tons. The
Nekambo deposit estimated at 860 million tons contains ore
of about 64 per oent iron content. The Bok-Boka deposit
‘(v the west of Mekambo) contains about 200 million tons
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also of 64 per cent iron content as is the Batoula deposit
of some 100 million tons. In the south of the country, in
Tchibanga-Millingi, a deposit exists of 43.5 per cent iron
content ore estimated at 100 million tons. Prospecting

and preparation for mining major iron deposits of Gabon are
being carried out by the Somifer Company (Society des Mines
de Fer de Mekambo) a consortium of Bethlehem Steel Corpora-
tion, some French and other Western European companies.

A pelletizing plant is planned for construction in the port
of Owendo, with an annual capacity of 2 million tons of
oxide pellets.

Gabon possesses vast reserves of manganese ores of
which 200 million tons with manganese content of 50 per
cent are centered in the Moanda deposit located in the
vieinity of rr:aeviili. This deposit has been mined since
1962 by the Xomilog Company whose share-holders are French
(31 per cent) and American (49 per oent) private companies.
Manganese ore output in Gabon in 1966 amounted to 1.268
million tons, all of which was exported (1, §5).

e

Iaon and Steel Industry

Gabon has no iron and steesl industry at the preseant
time.

Iaon and Steel Trade

At present all steel used in Gabon is imported. 1In



-69-

1965 imports amounted to 13,000 tons which came from
Belgium-Luxembourg, the Federal Republic of Germary and

France.

GHANA
Energy and Mineral Resounces

Ghana is an agrarian country with mining its other
major industry. An ore deposit of 40 per cent iron content
is known in the vicinity of Shiene, with reserves estimated
at 100 million tons. Iron ore reserves in Opon-Manso
_ {(4n the western part of the country) amount to about 150
million tons (7, 17). Potential reserves of manganese ores
in Ghana are estimated at 30 million tons with proved re-
serves amounting to 12 million tons. All manganese ore
reserves vwhich average 50 per cent manganess content are
located in the Neuta-Dagvin deposit, which has been mined
since 1916. Ghana's manganese ore production (by Mn-con-
sent) in 1966 was 277,000, and in 1967 was 250,000 tons.
The ore is exported to Canada, Norway, the United Kingdom
and the United States (1). e

Taon and Steel Industay

In 1964 a semi-integrated steel plant having two
electric arc furnaces and 3,000 tons of annual steel capa-
eity was built in Tema near Acora at a cost of $1.5 million.
The .ylmt produces heavy and light sections and reinforcing
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rods and in 1969 shipped 7,309 tons rolled from 13,424
tons of crude steel. Shipbreaking is the main source of
raw materials for this works, although it is hoped to use
local iron ores in the future. When full capacity is
attained it is hoped this plant will supply more than half
the requirements of Ghana (7, 29).

Plans for the early 1970s include construction of an
iron foundry costing about $30 million. When construction
of the hydraulic power station on the Volta River being
built by Xaiser Engineers, United Btates, is completed,
it is also planned to build two fexroalloy plants for

" profuweing ferromangansse and ferrosilioon.

laon and Steel Trade

Bmpert of ferrous metals to Ghana in 1967 was about
34,000 tons consisting of heavy and light sections at
12,000 shests at 8,700, and railwvay materials at 5,300
tons. Inpocts came mainly tm Belgium, the Federal
Republic of Germany and the United Kingdom (13).

. .

Engagy and Mineral Resourced

Guinea is an agrarian oountry with a large mining
industry pe_tontin. Indicated reserves of iron ores
in Guinea are estimated at 2.7 milliea tons with major
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deposits located on the Kalum Peninsula and in the ilimba

and Simandu mountains. Proved reserves in the latter areas
are 1.7 billion tons of 65 per cent iron ores. The Kalum
deposit reserves are estimated at 1.0 billion tons with
pProved reserves of 200 million tons of 50 per cent iron con-
tent, A benefication piant hasg been built in Guinea with
an initial output of 1.2 tons of concentrate annually. Iron
ore output for the past decade has been 300,000 metric tons,
or more, on the basis of iron content (1, 7). The iron ore
is exported to Czechoslovakia, the Federal Republic of
Germany, the German Demooratic Republic, Poland and the
United Kingdom.

Mo mineral fuel deposits have as yet been discovered

in Guinea. The country has eight rivers with total) hydro-

power potential of over 60 billion kilowatt-hours annually.

Ixon and Steel Indusitry

eui‘nu his no iron and steel industry at the ptennt
time. Development plans include the possibility of con-
structing an iron and steel works of 700,000 tons annual
ocapacity in Conakry.

Iron and Steel Trade

In 1967 Guinea imported 3,300 tons of steel mainly
from Japan and the Soviet Union (12).
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THE IVORY COAST

Eneagy and Mineral Resourcesd

The Ivory Coast is an agrarian country with 95 per
cent of its population engaged in agriculture. _Potantial
iron ore resorves of 40 per cent iron content are esti-
mated at 3 billion tons. An iron ore pelletising plant
is to be built in S8an Pedro.

Reserves of manganese ores are 13 million tons,
Mining of manganese ores was started in 1960 in Grand-
Lahu. Proved reserves of this deposit are 1.4 million
tons with manganese content varying from 36 to 52 per cent.
some 3 million tons of ores with manganese content of 25
per oent have been found in Yauru. Pour million tons or
ores of the same quliey have been discovered in Korogo,
and in Siemugula (near Odienne) a deposit of upwards of
six million tons of hiﬁh-gradn manganese ores was dis-
ocovered in 1962 (1, 7).

Mangansse ore output by the Ivory Coast in recent
years has been around 70,000 tons arindally. The ore is
owt:od to Canada, the Federal Republic of Germany, France,
and the United States.

Taon and Steel Industry

At present only one small iron foundry is in operation

in the country. A galvaniszed sheet plant is planned for
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Abidjan. A semi-.ntegrated plant is also planned, starting
with a rolling mill of 30,000 ton annual capacity. At a
later stage a 15 ton electric furnace would be installed,
to be followed with a medium section mill, a second 15 ton
arc furnace and continuous casting machines. The proposed
plant was designed by cﬁmanie d'etude et de gestion in-
dustrielle (France), with construction date uncertain.

Iaon and Steel Trade

Imports of ferrous metals to the Ivory Coast have been

m 50,000 tons annuslly, most of the imports coming from

‘Prance.

Energy and Mineral Reiources

Small deposits of iron ore are known in Kenya but
no mining is being done.

Taon and Steel Industry s .

Kenya at present has several steel-processing plants.
One for producing 25,000 tons annually of galvanised sheet
was commissioned in 1962 in Changamwa (near Mombasa).
This plant vas built by Japanese Kawasaki Steel Company
and Kenyan Sheet Manufacturing Ltd. The latter also owns
a corrugated glavanized sheet produeiag.p.lmt in Shimangi.
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A small semi-integrated steel plant is proposed and

will probably be built in the early 1970s.

Iron and Steel Taade

Steel imports auppiy Kenya's industry and were 84,000
tons in 1966(7).

LIBERIA
Energy and Mineaal Resounrces

Liberia is an agrarian country with a well developed
nining inﬁta't:y. It is a major supplier of iron ore to
the world market. Potential reserves of Liberian iron
ore are estimated at 1.6 billion tons with proved reserves
of 600 million tons of 60 per cent iron content.

Iron ore deposits in the Mano River region (to the
north of Bomi-Hills) are estimated at 53 million tons of
56 per cent iron content. nixiinq was néu"ud in 1961.

A large ien,lc joint venture (Lamco) of the Liberian
government, Swedish and American companies has developed

the Nimba Mountains deposit of 250 million tons (proved
'morvo) of 65 per cent iron ores. A benefication plant

of more than 8 million tons annual capacity was completed

in 1962 (1). A pelletising plant of 2,000,000 tons annual
capacity was put in operation by Lamco in the port of
Buchanan in November, 1967, at a cost of $51,000,000 (32,33).
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In addition, an iron ore washing plant of 10 million ton

annual capacity is in operation in Buchanan (34).

A deposit exists in the Bong Range Hills (also north
of Monrovia) with reserves estimated at 300 million tons
of 38 per cent iron content. In 1965, the first stage of
an iron ore benefication complex of 3 million tons of | con=-
centrate annual capacity was put in operation. The second
stage of the complex (2 million tons annual capacity) is
to be completed in the early 1970s (31). The Liberian
government has conducted negotiations with Bong Mining
Company on construction of a $23 million pelletizing plant

" &t the Bong Range iron ore concentration complex. This

will be the second pelletising plant in Liberia. Exports |
of iron ore from Liberia now exceed 20 million tons per
yoar. Most of this is shipped to the Federal Republic of
Gsrmany, Netherlands, United Kingdom and the United States
(6.

Iaon and Steel Industay

A regional integrated iron and steel works with annual
capacities of 500,000 tons of iron and 700,000 tons of
stesl has been proposed to be located in Liberia at
m. Various countries of West Africa would partici-
pate in the cost of construction and share in steel output.
Wo actual agreement on such a regional plant has yet been
concluded (7).
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Tron and Steel Taade

Liberia's recent demands for iron and steel have con-
siderably increased as iron mining has developed. 1In 1987
Liberia imported 22,100 tons, consisting of heavy and light .
sections at 7,600, sheets at 6,000, steel pipe and fittings
at 2,800 tons, and other items. Imports came from Belgium-
Luxembourg, the Pederal Republic of Germany and the United
states (12).

LIBXD

- Eneagy and Mineral Resourced

Libya is an agrarian country with a developed petro-

leum industry. An ore deposit was discovered in 1961 near
Sebh (in the vlclnity of Brak), with reserves estimated

at 720 million tons of 80 per cent iron content. Proved
oil reserves of the country are estimated at 3.9 billion
vens, mainly concentrated in the Tripoli and Kirenaika
oil fields. In 1967 oil production amounted to 83.5
sillion tons, all of which was exported (22). Potential
reserves of natural gas in Libya are estimated at 105
billion oubic meters. It has been reported that standard
oil taum States) has concluded a contract to supply .
Libysan natural gas to Italy and Spain (7).

Taon and Steel Indusiny

The Libyan Metal Industry plant for rolling reinforeing
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bars was put in operation in 1965. Annual capacity is
20,000 tons, and plant cost was $400,000 (7, 19).

Taon and Steel Trade

Imports of ferrous metals by Libya in 1967 totalled
259,000 tons including heavy and light sections at
73,400, sheets at 10,700, and steel pipe and fittings
at 159,000 tons. Imports came mainly from Belgium-Luxem-
bourg, the Federal Republic of Germany, Prance, Japan
and the United Kingdom (12).

Encagy and Mineral Resources

Nadagascar is an agrarian oountry with 90 per cent
of its pepulntiaa oﬁgumﬁ in agriculture. 8Small reserves
of variable iron ores are known, estimated at 130 million
tons with proved reserves of 20 million tons (1). Chrome
ore reserves are estimated at ¢.5 million tons with several
deposits likely to be developed. The biggest chrome ore
deposits vith provcd reserves of 1 million tons are in the
vicinity of Adriamena. The Ugine-Xuhlman Company (France)
sines a small deposit in Ramomena, whose reserves are
estimated at 250,000 tons of ¢8 per cent chromium-oxide
content. Output of Madagascar chrome ores was about 1,000
tons of chrome oxide in 1965 (43). Potential coal reserves
of the country are estimated at 317 million tons with
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proved reserves of 100 million tons including brown coal
resexves of 17 million tons. Coal output in 1967 was 2,000
tons. Power production in 1965 was 152 million kilowatt-
hours, about half from hydro stations.
Taon and Steel Indusiny

A sheet processing plant was put into operation in
2966, with some 12,000 tons annual capacity (7).

Taon and Steel Taade

Madagascar imported 36,000 tons of stecl in 1967,
composed mainly of heavy and light sections and plates.
Belgium-Luxembourg and France are the main suppliers (12).

Eneagy and Mineral Resourcesd

Malavwi m no developed sources.

Taon and Steel Industay

Lloyds Malawi Itd. has proposed & small steel plant
in Blantyre.
Taon and Steel Trade

Imports of iron and steel products have been negligible.




Enengy and Mineral Resourcesd

Mali has no developed sources.

Iaon and Steel Industry

Mali has no iron and steel industry at the present
time. A semi-integrated steel plant of 200,000 tons
annual capacity has been proposed (27).

Energy and Mineral Resources

Cattle breeding is the major economic activity. A
mining industry is being developed. Potential reserves
of iron ores are estimated at 410 million tons with
proven reserves of 200 million tons. Major iron ore
resources are in the ifdrt-Gouraud deposit where mining
was started in 1963. Iron ore output was 8 million tons
in 1967, all of which was exported.

* . * .

Taon and Steel Industry

Mauritania has no iron and steel industry at the
present time. a 500,000 ton capacity plant has been pro-
posed for Port-Btienne, to use Fort Gourand ore. (27).




Ixon and Steel Thrade

Imports of iron and steel products have been negligible,

MOROCCO
Energy and Mineral Resources

Morocco is an agrarian country with a developing mining
industry. Potential iron ore reserves of the country are
estimated at 170 million tons. In the north of the country
(Uixan region, 25 kilometers from the port of Melilia),
reserves are estimated at 35 million tons of 62 per cent
iron content hematite ores. }t Tidei, Tasila, Irin-Turse,
Raradid and Kenitra iron ore reserves of 100 million tons

exist with iron content varying from 18 to 53 per cent.

Potential reserves of manganese ores arc ectimated at
80 million tons, The Imini deposits have reserves esti-
mated at 5 million tons with manganese content varying rrom
30 to 36 per cent. The ore 1§ mined unéergreund, and most
is agglomerated at a sinter plant in 8idi-Maruf on a

+

Huiqhg—blayd type machine.,

Potential coal reserves of Morocco are estimated at

160 million tons with proved reserve:r of 100 million toms.

In roecat'y-aru Morocco's annual output of iron ore has

excesded 900,000 tons, manganese ore output has been nearly

300,000 tons; anﬂﬂaeal output has been over 450,000 tons.




Iron ore is exported to the Federal Republic of Germany,
France, Spain and the United Kingdom. Manganese ore is

shipped to France and the United States.

Inon and Steel Industry-

Morocco's 1960-1964 five year program allotted $100
million for the construction of an iron and steel works (7).
British and West Germany companies (Koppers Company, United
States, participated in the original studies) designed a
fully-integrated iron and steel works which is curreantly
under construction in Ras-Kob-dan (near Nador). First
stage steel capacity of the works will be 180,000 tons
annually. Cost of the plant is $150 million. The Ras=Kob-

dan works will produce heavy and light sections, plates,
galvanized sheets as well as 20,000 tons per year of ferro-
manganese., The works will be supplied with local iron ores

and imported coke (7).

A steel pipe plant of 1§,000 tons of anhual capacity,
and a plant specializing in cold rolled and galvanized
sheets is planned for Casablanca. Jiphnese and Morooccan

private companies plan to participate (19, 27).

Iaon and Steel Taade

In 1967 Morocco imported some 142,000 tons of asteel,
including heavy and light sections at 35,000, sheets at

20,000, wire rods at 21,600, tin plate at 28,300, steel




pipe and fittings at 12,600 tons and wirc at 10,300 tons
(12) . Steel imports came mainly from the Federal Republic
of Germany, France, Japan, the United Kingdom and the United

States.

NIGERIA

Eneargy and Mineral Resounces

Nigeria is an agrarian country with an established
mining industry, and abundant mineral resources which have
as yet been only partially explored. Potential reserves
of the iron ore are estimated at 300 million tons, with
proved reserves amounting to 90 million tons. Reserves
near Enugu are estimated at 47 million tons of ores with
up to 45 per cent iron content. Reserves of a deposit on
the Agbadja plateau near Lokadja are estimated at 30

million tone of ores containing up to 51 rer cent iron.

Nigeria possesies some of the world's largest deposits
of niobium-containing ores (columbites). In 1965, Nigeria
produced nearly 50 per cent of the world's output of trese
minerals. Columbites have been mined in Nigeria since -
the beginning of the eighties of last century and at
present its output is about 2,500 tons per ycar. Most of
the processed columbites are exported to the United Kingdom
and the United States (1).

Nigeria is third on the African.continent in production
of coal, following the Republic of South Africa and Rhodesia.
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In 1967 Nigeria's output was 97,000 tons. Nigeria's

potential reserves of coal are approximately 500 million

tons, 300 million of non-coking bituminous and 200 million

of brown coal and lignites. Major reserves are concentrated

in the Bnugu basin in the eastern part of the country. '
Some work has been done .f.o develop methods for producing
metallurgical coke from Enugu Basin coals (7).

Major oil fields ave located in the eastern part of
the country, vith potential reserves in 1967 estimated at
482 million tons. An oil refinery in Ales-Blem (28 kile*
meters from Port-Harcourt) of 1.45 million tons annual
capacity was put in operatiom in 1964 (38). Oil is ex~
ported to Canada, the Pederal Republic of Germany, and
the United Kingdom. Potential reserves of natural gas
in Nigeria are estimated at more than 10 billioa cubie
meters. Production of natural gas in the mid-1960s ameunted
%0 1.4 million oubic meters per day, with plans developed
to double this amount (28).

Iaron and Steel Industay ;.

At present several small plants exist in Nigeria
producing rolled steel and processing galvanised sheets.
A sorap melting-rolling mill combins of 10,000 ton: annvwal
capacity wvas cormissioned in 1962 at Fnugu., Construction
of this mill by Italian firms was financed by the Nigerian
_government ({9 pet osnt) and foreign comlanies (S1 per
cent) (19).
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In 1963 Fao Ltd. vas formed with 20 per cent govern-
ment capital, the balance from French and‘ Japanese com-
panies. This company has built a plant in Ikehe of ‘20,000
tons capacity for processing galvanized sheets (7). In
1“4 a plant also of 20,000 tons capacity with two g.al-
vaniszsing lines was bu11£ in Lagos. Pour Japanese and two
British companies participated in the construction of this
plant. Sheets for galvanising are being supplied by Nippon
Kokan Steel, Ltd (Japan) (7). In 1966 s small plant for
ths production of galvanized sheets (6,000 tons per year)
was ocommissioned in Bastern Nigeria.

The government of Nigeria has been planning an inte-
grated iron and steel vorks for ten years, with one possi-
bility being a regional plant of 500,000 to 1,000,000 tons
annual capacity. uﬁtrtm iron ore and possibly coal are
expected to be used. Studies were conducted originally
as & consortium effort by Keppers and Westinghouse Inter-
national of the United States. A small fee was donated
by Rockefeller Brothers, Incorporated. Later, at the
regquest of the Nigerian government, Ferrostahl and Demag
(rederal Republic of Germany) and Wellman (United Kingdom)
were brought in. Originally the plant vas to be in Chitcha,
(Bastern Region Biafra) the ore to ocome by barge from Lokoja
(Woxrthern Region). The Nigerian government then proposed .
that the plant be divided with primary facilities at Lokoja
and rolling mills at Onitchs. A further study vas under- )
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taken by the Soviet government which sent a study team into

Nigeria in 1966. However, no action had been taken on any
specific plan, although Nigeria is planning to construct

an integrated iron and steel plant in the near future.

Taon and Steel Trade

Nigeria's steel imports are comparatively large,
amounting in 1968 to over 250,000 tons. Product break-
down of 1967's imports is: sheets at 54,000 tons, pipe
and fittings at 56,800 tons, heavy and light sections at
56,100 tons, wire rods at 8,200 tons, and tin plate at
7,900 tons. Imports cams mainly from Belgium-Luxembourg,
the PFederal Republic of Germany, France, Japan, the
United Kingdom and the United States (12).

" BMANDA-BURUNDI

Energy and Mineral Resources

Wolframite, columbite and beryl deposits in Rwanda-
Burundi are exploited on a limited scale. In the vieinity
of the Xivu Lake a natural gas field with reserves esti-
mated at 50 billion cubic meters has been discovered (4§).

Taon and Steel Industry

Rwanda~-Burundi has no iron and steel industry at the
present time. | - '



Inon and Steel Trade

Imports of iron and steel products have been negligible.

SENEGAL
Energy and Mineral Resources

Sensgal has no developed sources.

Jaon and Steel Indusitnry

Senegal has no iron and steel industry at the present
time. A four-plan for developing Senegal's economy en-
visages construction of a semi-integrated plant near Dakar.
™his would be an slesctric furnace, rolling mill combination
of about 100,000 tons annual capacity. Imported and loecal
scrap as well as iron ore imported from Mauritania ocould
to used (7, 27).

faon and Steel ma

Annual imports of steel have been as high as 40,000
tons, consisting of sheets, railway materials, pipe and
reinforcing rods. Imports come mainly from Bel¢ um=
Laxembourg, France, Japan and the United Kingdom,
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SIERRA-LEONE
Energy and Mineral Resouncesd

Sierra-Leone is an agrarian oountry with 90 per cent
c! its population engaged in agriculture. Mining is the
other important mdultzy'. Iron ore reserves are centered
in the Marampa deposit which contains some 400 million tons
of ore with 57 per cent iron content. The Narsmpa deposit
is mined by the Sierra-Leone Development Company. Ore is
treated at three benefication plants with total annual capa-
oity of 2 million tons of 67 per ceat iron comcentrates (1),
A deposit with up to 33 per cent iron ore has been discoversd
in the vieinity of Pudjekup (35, 36), and another with 87
| por cent iron ore has an estimated 100 million tons resexrve
in the vieinity of Tomkilili (37).

Sierra~-leone iron ore output during the 19608 has in~-
oreassd to more than 23 unha tons. All ore is exported,
mainuly to the Pederal Republic of Germany, Netherlands,
Morway and the United Kingdom (7).

Chrome ore reserves in Sierra-Leone are estinated at
1.5 nillion toms with deposits of 45 per ocent chromium-
oxide content located on the Xambui hills. Thess deposits
are also mined for export mainly by British companies.

Taon and Steel Industry

Sierra-Leons has »o irem and stesl industzy at the



present time.

Txon and Steel Taade

Imports of iron and steel products have been negligible.

Encagy and Mineral Resourcesd

Potential reserves of 33 per oceat iron content ores
in Semalia are estimated at 440 million tons. *

Taon and Steel Tndustay

In 1965 Pexso Nala SAL Cempany put in opesation &
small semi-integrated stesl plant wsing loeal sorep with
an antual capacity of 6,000 tons. Domestic sorep swpplies
.m.h sufficient t0 keep the plant operating for ten
yoars.

Taon end Steel Taade

)

Inports of iron and stesl products have been negligidle.

Eneagy and Mineaal Resources . | | .

Potential reserves in Sudan of mapgansss ores of 3
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per cent manganese content are estimated to be 10 million
tons. Chrome ore deposits exist in Engenesse (Blue Nile
Province). Manganese ore output was 14,000 tons (manganese-
content) and chrome ore output was 30,000 tons in 1965,

All production was exported to countries of Western Europe
a, n. |
Ianon and Szteel Industry

gudan has no iron and steel industry at the present
time,

Ixon and Steel Trade

Imports of iron and steel products have been negligible,.

Energy and Mineral Resourcesd

Swaziland has msi«rnbli mineral i'curves. ineiud.tng
iron ore, asbestos and coal. In 1967 the country exported

nearly 2 million tons of ore eentaiﬁiﬁq 60 per cent iron.

Taon and Steel Industay

Swaziland has no iron and steel industry at the present

time.

|
|
]
|
|




Ixon and Steel Txrade

Imports of iron and steel products have been negligible.

TANZANIA
Eneagy and Mineral Resources

Tangania is an agrarian ocountry. Potential iron ore
reserves are estimated at 45 million tons with 48 per
cent iron content. Coal reserves are estimated at 800
million tons with proved reserves of 500 million tons. 1In
1967 coal output was 2,000 tons (1, 3).

Tron and Steel Industry

In 1963 a works for production of flat and corrugated
'galvanised sheets oﬁ 25,000 ton annual capacity was com-
missioned in Dar-es-Salaam. BSheets for this plant are
supplied by Tawata Seitetsu Company, Japan (7, 19).
Mational Steel Rolling Mill Lt&. assisted by Daniel Com-
pany, (Italy) plans to build in 1970 in Tanga a non-inte-
gntod works equipped with a 10,000 tén annual capacity
rolling mill.

Taon and Steel Taade

In 1965 Tansania imported some 64,000 tons of stesl,
tnelgé:lng strip, sheets, sections, skelps and coils, rail-
way materials and wire (7).




Enengy and Mineral Resourcesd

Potential reserves are estimated at 550 million tons
of low-grade iron ore. . Major deposits are centered in the
regions of Buem and WH (48).

Taon and Steel ud'mzu

Togo has no iron and steel industry at the present
time.

" Iaon and Steel Taade

Inports of iron and steel products have been negligible.

Energy and Mineral Resources

‘r\miun is an agrarian m“y with some mining in-
dustry. Potential reserves of iron ores are estimated at
$5 million tons. At present the biggést known deposit of
iron ores is in Djerissa in the western part of the éauatry
with proven reserves to 50-54 per cent iron content (1).
Iron ore production has been approximately one million tons
annually, exported to Csechoslovakia, Federal Republic of
Gexrmany, France, Italy, Poland aad the United Kingdom.
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Iaon and Steel Industry

A fully-integrated iron and steel works of the El-
Fouladh Company was put into operation in 1966 in Menzel-
Bourgiba. (The comment has been made that this company's
plant is probably one of the best examples of a fully-
integrated small steel plant in the world, using blast
furnace technology.) Iron 6re is supplied by reil from
Djerissa. The works comprises: an ore dressing complex,
a sinter plant of 500 tons daily capacity, a 300 ton mixer,
two 15 ton oxygen converters of 100,000 tons annual steel
capacity, two double-strand continuous casting machines
and a combined medium and light section mill, Initial
annual production capacity of the works was to be 70,000
tons of sections, with expansion to 120,000 tons planned.
The existing plant cost $40 million and employs 1250
persons. Projected additions include eguipment for manu-
facture of stesl pipe and of wire (7, 20).

Iron and Steel Taade

In 1967 Tunisia imported 74,900 téns of steel inm-
;sluéiaq sections at 16,700 tons and pipe and u'ttingc
at 14,300 tons. Steel imports originated mostly from
Prance, with smaller amounts from Belgium-Luxembourg,
Federal Republic of Germany, Italy, ths Soviet Uniom,
‘and the United States (12).
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UGANDA
Enercy and Mineral Resources

Uganda is an agrarian country. Potential reserves of
iron ore are estimated .at 40 million tons with governl
deposits o< 65 per cent iron content. Iron ore mining is

not yet done (7).

Ixon and Steel Industry

In the fall of 1962 8teel Corporation of East Africa
Ltd, started up in Jinja a semi-integrated steel plant
whose cost was $2.5 million. Equipment consists of a
l2-ton arc furnace and a rolling mill with expected out-
put of 24,000 tons annually (7, 19).

In 1963, annda{laati Company commissioned a plant
in Kampala of 25,000 tons capacity of galvanized sheets
at a oout of $12. million (19, 40). Uqanda Steel Conpaay
is buildinq a galvanised sheet plant of 15,000 tons
annual capacity at a cost of $750,000 (7)., Uganda's '
carront plan (1966 to 1971) envisagées building an inte-
g:ntod steel plant of 100,000 tons annual oapacity and
using local iron ores. Construction cost is estimated
to be $20 million (7).

Iaon and Steel Taade

Uganda imports about 16,000 tons of steel annually,
including sheets and strips at 7,000, pipe at 3,000,
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heavy and light sections at 3,500 and wire at some 1,000
tons (7).

UNITED ARAB REPUBLIC

S

Enengy and Mineral Resources

The United Arab Republic has both an agrarian and

an industrial economy. Potential iron ore reserves are

estimated at 950 million tons including 600 million tons

in Aswan, 300 million tons in Baharia Oasis (Western
Desert), and 50 million tons on the coast of the Red Sea
(vadi Rerim) (15, 16). Ores of the Aswan deposits are
hematitic with 47 per cent iron content and up to 3.5

‘pexr ocent phosphorus. Ores mined in Aswan are shipped to

the Helwan Iron and Steel Works by railway. Barge
shipment from Aswan eh the Nile is planned., Hematite
izon ore mining at Baharia Oasis was begun in 1963.

Ié is expected in the early 1970s that output will be

¢ willion tons per year in this region, as the main ore
base for the Helwan iron and steel works (7). During
the 1960s, iron ore output in the United Arab Republic
has been about 5000 tons per year (2, 3, 14).

Potential reserves of manganese ores in the United
Arab Republic are estimated at 9 million tons, ineluding
2 million tons of known and probable ores. The main
manganese ore deposit is in the southern Sinai Peninsula
in the Umm Bogma Region. Ores of this deposit contain
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about 22 per cent manganese, and are the major source of
manganese ore output of the country. Output of manganese
ore has been nearly 200,000 tons arnually, most of which is
exported mainly to the Federal Republic of Germany, Japan

and the United Kingdom .(2, 3, 14).

The United Arab Republic also produces non-ferrous ores,

refractory clays, limestone, dolomite and other materials
required for production of iron and stcel (7). A few coal
deposits are known. Mining of coal in Maghara {the Sinai
Peninsula) was started ;Ln 1964, with output expecied to
reach 300,000 tons (7). The major part of the country's
requirements of coal including coking coals, are imported

mainly from Poland and the Soviet Union

Reserves of oil in the United Arak Republic in 1967
were estimated at 202 million tons. 0il output in the
country ‘during the 1952-1961 period increased from 2.4
to 7.0 million tons, with major oil fields on the Red

Sea coist and Sinai Peninsula.

Power generated was 5.9 billion _,kijlowatt-houra in 1966.
When construction of the Aswan High Dam hydroelectric sta-
tion is completed total power generated in the United Arab

Republic should climb to 14 billion kilowatt-hours.

The United Arab Republic has gone from a net steel
scrap exporter (prior to 1940) to a net importer as its

domestic steelmaking increased. The country now imports
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some 50,000 tons per year.

Tnon and Steel Indusinry

In the early 1940s several small semi-integrated works
with steelmaking and r&lling lhop§ of 150,000 tons annual
capacity and a few iron foundries and wire manufacturing
plants were built in the vicinity of Cairo and Alexandria.
These plants produce up to 150,000 tons of heavy and light
sections, reinforcing bars, a small amount of wire and

nails and some steel and iron castings.

During the 19508, under governmental sponsorsﬁip, capi-
tal investments in the iron and steel industry was $300
million. During this period construction was done of a
ferroalloy plant in Abou-Zemina (S8inai penisula), a welded
pipe plant in Helwan, plus modernization and expansicn of
existing plants was achieved. About §180 mnillion were
spent on the iron and steel works in Helwan alone (7, 13).
In ordéf toifulfill the first and secoﬁd development proQ
grames of the 19508 the government invited domestic and
foreign private capital to participate in financing, due

to shortage of its own financial resources (13).

gSubsequent to these first two plans the government
changed its policy to one of expansion of the state sector
in the economy as a whole and in the iron and steel indus-

try in particular. All iron and steel plaris

in the United Arab Republic are now under state control.
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The gross value of the iron and steel production increased
from $12 million in 1952 to $40 million in 1966 with per
capita steel production going from 5 to 10 kilog;ams during
the period (14). At present annual capacity of the United
Arab Republic iron and steel industry is about 590,000

tons of crude steel. Projected capacity by the mid-~70s is
1,500,000 tons.

Iron and steel is being made at five steel plants in
the United Arab Republic, along with the ferroalloy plant
previously mentioned. The largest of these is the inte-
grated iron and steel works at Helwan, there is a specialty
steel plant, two carbon steel plants, and a pipe-making
plant. The oldest is the National Metal Industries semi-
integrated plant located 20 kilometers from Cairo. This
works has two 25 ton open hearth furnaces of 50,000 tons
annual capacity, and a rolling mill producing'ltructural
sections and wire. Modcrni:ation of the works is planned
to inc:caso its capacity to 160,000 tons per year, by
installing a 30 ton arc furnace and a continuous casting

machine (7, 14).

Dcita Steel Mill SAA in Mostorad (near Cairo) has an

annual capacity of 50,000 tons of standard and special
steel bars, along with some steel and iron castings.

The Bgyptian Copper Works (near Alexandria) has a
steelmaking capacity of 65,000 tons from 25 ton cpen-hearths.
{(besides rolled stesl products the plant also produces copper,
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aluminum and lead rolled products, pipes and vire made
of these non-ferrous metals.) Reinforcing bars are the
main product. Plans to modernigze the works with electric

arc furnaces and continuous casting would raise capacity

to 150,000 tons annually.

The largest and most important steel works in the United
Arab Republic is the government-owned Egyptian Iron and
Steel Company. The company's original fully-integrated
iron and steel works was commissioned in Helwan in 1958.
Management of this works and iron ore mines in Aswan was
put under the Bgyptian Iron and Steel Company, established
" with 80 per cent of its capital belonging to the United
Arad Republic and 20 per oent to Demag Company, Federal
Republic of Germany (17). Annual capacity of Helwan was
initially estimated at 265,000 tons of steel and 200,000
tons per year (14). Bxpansion of the Helwan wérkl is under
way with financial and technical assistance of the Soviet
Union. lNew equipment being supplied includes a third blast
furnace, two 100 ton oxygen converters, continuous casting
units, and galvanising facilities. BExisting (1969) facili-
ties of the Helwan complex are as follows: Iron ore mines
{(in Aswan), a sinter plant, two 1033 cubic meter blast
furnaces, three 13-ton basic Bessemer converters, two 12-
ton electric furnaces. Rolling mills can p;oducn merchant
bars, sections and rails, plate, 1200 millimeter strip both
hot and golﬁ rolled and tin plate. Approximate annual
m&eithl.m 250,000 tons of sinter, 269,000 tons of pig




iron, 300,000 tons of raw steel and rolled products.

Equipment now under construction at the Helwan works
include a semi-continuous hot strip mill, a cold sheet
mill, tinning and galvaniging lines. Hot rolled sheet
production is scheduled to go to 340,C00 tons per year,
with cold-rolled and finished sheet production at somevhat

lower tonnage levels.

This long range development of the Helwan Iron and
Steel work will require expenditures of $350 million and
will result in increasing annual capacities to: sintex
plant to 3.3 million tons, blast furnaces to 1.5 million
tons, orude steel to 2.0 milliom tons with an oxygen coa~
verter shop with continuous casting and new ‘rolling mille
(19).

The United Arad Republic's ferroalloy plant in Abou-
Senima, was constructed at the cost of $40 million with
the assistance of Norwegian emperts. The capacity of this
1965 plant is 10,000 tons of ferro-manganese and 27,000
tons of iron a year.

i .

Iaon and Steel Taade

Reoent annual output of ferrous metals in the éaitcd
Arab Republic has been: pig iron 200,000 tons, crude stesl

approximately 300,000 tons, rolled and other pmdw“‘ Sor

further processing including castings at 330,000 tons (7,
14).
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Steel uses in the United Arab Republic are: for con-
struction 80 per cent of total consumption; railways about
10 per ocent, industrial and agricultural purposes about 10
per cent. Imported ferrous metals of 282,000 tons in 1967
supplied about 40 per cent of total eammptioa.' (In 1982
83 per cent of steel oconsumed was imported.) Recent imports
originate in both Western and Beriern European Cougstrioo.
and in Japan. Bxports of steel from the United Arab Re-
public are negligible.

POr gapita steel consumption (including imports) was
27 kilograms in 1966 and is projected to rise to 50 kilo-
- grams in the early 1970s.

URPER VOLTA
Eneagy and Mineral Resources

Mineral resources of the country have been very little
explored. Potential reserves of manganese ores are esti-
mated at 1l million tons, most in the Gambao region with
10 million tons containing 52 per cent manganese. Recently
an inter-national concern has been formed by American,
British and Japanese companies to investigate the possibility
of developing the country's manganese ore deposits (49),

Iaon and Steed Industay

Upper Volta has no iron and steel industry at the present
time.




Inon and Steed nade

Annual imperts of steel by Uppe ‘o . Lave agen Up to
8,000 tons.
ZAMBIA

Enengy and tiveaal Resources

gambic is an agrarian country, althouch mining acti-
vity accounts for 46 per ceni cf its cross rativual prod-
uct. Potential reserves of iron or:z ol 58 p=r cent iuon
content are estimated at 265 millicn tons. Manganiese ore
reserves of 50 per cent ore are estimated at 1 millaon tone
with proved and potential reserves (. wmillion tons (1).
Total coal reserves of Zambia are est.ma2ted at 7 millien
tons with proven resefves 11 millien tono. Ccal output

was 100,000 tons in 1%67.

Taon and Steel Tndusitiry

A fully-integrated iron and stsel woirke is planned
with apnual crude steel cepacity of 77.000 tons, at an
estimated cost cf $25 million (41). 1In 1267 a galvanized
sheet plant was put in operation in Lusaka (13%). Riteway
Steel Pipe Manufacturing, Ltd. in 1967 comuissioned a pipe
plant in Kitwe. Output of 22,000 feet of 1l2-inch pipe
monthly is projected, made from steel cominc from Iscor

of the Republic of'SOuth Africa.




Iaon and Steel Taade

In 1967 Zambia imported 19,200 tons of eteel, comprised
of heavy and light sections at 4,600, railway materiale at
3,700, shaets at 7,000, and steel piie¢ and fittinvs at
2,200 tons. The F-dera‘l_‘chublic of Fermany, Japan, Swvedan,

and the United Kingdom have been major cuppliers (12).

REFERENCES

"Mineralnie resursi kapitalisticheskih stran, Ministxy
of Geology of the USSR, Moscow, 1964, 1968,

"Metal Bulletin", 1969, No. 5363, p. 23.
"Stahl und Eisen", 1969, No. 7.

"DPraht”, 1968, No. ¢, 8. 252-56.

“Statistical Ycat-bqok", United Nations, 1967.

"Second Interregional Symposium on the Iron and Steel

Industry, Moscow, USSR, 19 Sept.- 9 Oct. 1968, paper A-d,

"Mirovaja torgovlya staliju i spros na stal v rasviva-
jushihsya stranan", European Economiccl Commission,
United Nations, New York, 1968, Vol. 1I.

l‘l?é:fhcnke A., "Ekonomicheskie nauki", 1967, No. 1, pp.

"BIKI", 1968, No. 133, p. 2.
'&.ht" 1"7' HQ- “ 8. 23.-‘13

"SBkonomika promishlennosti®, Abstract Journal, 1968,
No. 3, abstract 3&-“,.

"Statistics of World in Steel", United Nations, New
York, 1968.

"BIKI", 1966, Supplement II.

"Federation of Industries in the United Arab Republie",
Yéar book, 1966-67. - .

Matjuhin I.8., "OAR. Ekonomika i vreshnja torgovya®,
Isdatelstvo "Mehzdunarodnye Otnosienija,"1966.




4l.
42.
43.
44.
45,

46.
47.
48.
49,

- 104 -

"BIKI", 1966, No. 70, p. 4.

“Blech", 1967, No. 3, 8. 130.

"Journal de Four Electrique", 1.%67, No. 7, p. 192.
"BIKI", 1967, No. 105, p. 5.

"Ekonomika promiahienno:ti", Abstxoct Journual, 1967,
No. 11, Abstract IIA-58.

"BIKI", 1967, No. 112, p. 5.
"BIKI", 1968, No. 21, p. 2.
"Mines et Metallurgie", 1968, No. 8, p. 271.

"BIKI", 1867, No. 88, p. S5,




- 10h -~

CHAPTER 4

THE IRON AND STEEL INDUSTRY OF AtiaN LOUNTRILS

Among the developing countries of 2sia and the Far East,
only India has large integrated icor and steel works., Small
integrated works are in operation in Thailand »nd Malaysic.
There are semi-integrated works in several of the countries
(Pakistan and others). Most of the small steel plunte in

the region produce merchant bars.

Many of the countries possess considerable mineral re-
sources as shown on page 102. For the most part those re-

sources are not yet fully explorec (1}. Iron ore deposits

exist in nearly all the countries; mangancse Ore daposits
have been found in India, Indonesia rnd the Thilippines;
chromium ore deposits in the Philippines &nd Fakistanj
coking coal in India, Afghanistan, an? some others. 0il
and natural gas rc-curces have been developed in some in-
cluding Afghanistan, India and Malaysiz. Many countries
have extensive hydro-power resources which are still under-

utilized.

In most countries of this region agriculture is the
major industry, with mining and manufacturing still under~

developed and at relatively low productive levels, Before

World War II only India had fully-integrated iron and steel
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works. In the post-war years new integrated iron and steel
works were built in India as well as in countries like

Malaysia using charcoal furnaceg to prociuce pig iron,

The developing countries of Asiu 1n recent years have
produced upwards of 8 million tons of crude steel per year

with India accounting for nearly 7 million. Per capita

crude steel consumption in the developing countries of Asia
has been less than 20 kilograms, compared to considerably
more than 400 kilograms per capita in the developed countries
and a world average of 149 kilogrames (2). 1In the ocarly 1860s
the apparent consumption of steel in the countries of thie

region increased from 7.3 to 12.2 million tons per year

(1960 to 1965) for a yearly increase of 8.9 per cent. Of

1965's apparent consumption of 12.2 miliion tons of crude |
steel India accounted for 7.5 million tons (2). In that

year India's domestic production was 88 per cent of its

regquirements. All other countries in the region produced

only 21 per cent of domestic consumption.

Thus, imports supply somewhat more than three-fourths
of steel used in the developing countires of Asia, outside
of India. Details on the types of steel products imported
are given on the table on the fcllowing page. In summary,
sheets, heavy and light sections, billets and semis, anc
tin plate accounted for 80 per cent of such imported prod-
uots in 1967.
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By 1975 apparent consumption of crude steel in the
developing countries of Asia could amount to nearly 20 million
tons, of which India will produce more than 11 million tons.
bomestic production will probakly meet 65 per cant of ithis
requirements at 13 million tons, including India's 1l million
tons, with the remaining 7 million tons covered by imports
(3).

At the 1965 conference in Manila, Philippines, a 20 year
program was outlined for development of the iron and steel
industry in Asian countries. As a prerequisite to effec:ive
growth of the industry, regional cooperation was deamed -
necessity. To this effect, the Asiatic Council of Indus-
trial Development was formed to discuss and coordinate plans
for such development, particularly in South-east Asian coun-
tries. This council and United Nation's studies suggest
the desirability of creating several integrated iron and

steel works in the aroi designed for subregional markeis.

AFGHANISTAN

Energy and Mineral Resources ‘e

Afghanistan is an agricultural country noted for animal
breeding. The country has considerable iron ore resources
with potential reserves of hematites of its Hanigak deposit
amounting to 2.5 billion tons (5). Reserves of recently
discovered depositp in Hakreg Kundaga?, Jabal-us-Siraj,

Herat and in other regions, amount to more than 20 million
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tons of G4 per cent iron ores (44). Potential coal re-
serves are estimated at 80 million tons, including available
reservas of 20 million tons. The main coal fields are in
the Xarkar, Ishpushta and Dar-es-8uf regions. In 1966,
available reserves of oil were estimated at 13.5 million
tons. Natural qugeservcs in the Nibergan region smount
to 2.8 billion cubic meters, with present production of
natural gas amounting to 109 million cubic meters annually.
In 1963 electric generating capacity was 89,000 kilowatts
vith power production in 1966 of 350 million kilowatt-hours
(61) .

Ixon and Steel Industay

In 1968, Afghanistan's first steel plant started opera-
tions near Xabul. Its annual production has been 3,000
tons of reinforcing rods.

Ixon and Steel Taade

Imports in 1967 were 12,000 tons including heavy and
ugm sections at 7,800 sheets at 3,500, wire rods at cee
m and steel pipe and fittings at 100 tons (29, 39).

Encagy and Mineaal Resources

Burma is an agricultural country, in which light indus-
tries such as for foodstuff and textiles have just started
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to develop. Potential reserves of iron ore in the country
are estimated at 45 million tons, with proved reserves of
10 million tons. Of these, 2 million tons exist in the
northern and 8 million tons in the scuthern part of the
country. The ores are chiefly limonitic of from 40 to €0
per cent iron content. In 1965 production of iron ore was
5,000 tons. Reserves of brown coal anC¢ lignites arxe esti-
mated at 6 million tons, with proved reserves at 3 million
tons. Deposits of coking coal are found in the Kalewa
region, of which 24,000 tons were mined in 1967. Proved
reserves of petroleum are abcut 5 million tons, with 1966
production at 600,000 tons. Also in 1966 output of natural
‘gas was 109 million cubic moters (1, 12, 15). 1Instelled
power capacity was estimated for 1967 at 193,800 kilowatts
including hydro-plants at 84,500 kilowatts (31).

Iaon and Steel Indusinay

gsince 1957, & small state-owned iron and steel works
has been in operation in the Ywama region (Insein; situated
some 19 kilometers from Rangoon. Bu_:_i.l't at a cost of just
under .61 million, the plant has a crude steel capacity about
25,000 tons per year. Equipment includes a 14 ton arc fur-
nace operating on'importod scrap and ferroalloys, a rolling
mill for light sections and rods. There are two separate
plants, one wijhh equipment for making 8,000 tons of gal-
vanised cor;ugate@ sheet a year and a second for manu-
!&cturin§ nails. It is planned to increase capacity of

the plant to 50,000 tons of rolled products a year.
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Iaon and Steel Trade

In 1967, Burma imported 60,300 tons of stecl, mostly
from Japan. Product breakdown of these impoxts is given
in Table 4, on page 104.

CAMBODIA

Eneagy and Mineral Resounces

Installed capacity of power nlants in 1963 vas 37,000
kilowatts with electric energy production cver 80 million
kilowatt-hours (1963).

Iaon and Steel Industry

Cambodia has no iron and stesl industry at the present
time.

Iaon and Steel Taade

Imports of iron and steel products amounted to
62,000 tons in 1965 consisting of: sections at 22,000,
plates and sheets at 13,000, railwvay track material at
9,400, wire at 6,300 tons, and cast iron and stesl pipe
at 11,000 tons. |
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CEYLON
Energy and Mineral Resounces

Ceylon is an agricultural country with well-developed
trade. Proved reserves of iron ores in Ceylon are esti-
mated at 7.5 million toni, including those of the Dela de-~
posit at 2.5 million and those of Vilegedera-Panirendva
at 5 million tons. Potential reserves of a limonite de-
posit in southeast Ceylon are 6 million tons, containing
about 50 per cent iron. Magnetite deposits have been dis-
covered in Chilaw, the potential reserves of which are
estimated at 3.5 million (44). Ceylon imports its coal.
Installed power capacity was 220,000 kilowatts in 1965, |
and in 1966 522 million kilowatt-hours wera generated.

Iaon and Steel Industry

Ceylon is 1967 started up the rolling mills of the
state-owned Ceylon Steel Corporation in what is hoped will
eventually become an integrated steel plant. The plant is
located at Aruwela and has an initial capacity of 40,000
tons of merchant bars, wire rods and wire at 12,000 tons.
It was built with assistance of the Soviet Union. Later
stages of the plant envisage installation of iron and
crude steelmaking facilities, using indigenous ores and
imported coal.

The Ceylon Galvanising Industries Ltd., formed by two
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Japanese companies and the Ceylon Development Finance Cor-

poration have built (1968) a plant for making galvanized

sheets, with a capacity of 12,000 tons per year (51, 54). -
The Ceylon Letscha Industries Company plans a similar

plant also with participation of Japanese companies (55). .

Taon and Steel Trade

Caylon still imports most of the steel it uses,
amounting in 1967 to 86,800 tons. Product breakdown of
these imports is given in Table 4, on page 104.

CHINA (TAIWAN)
Eneagy and Mineaal Resounrces

In 1965, hard coal production amounted to 5.1 million
tons, crude oil output 19,000 tons and natural gas pro-
duction to 310 million cubic meters. Also in that year
installed generating capacity was 1,276 million kilowatt |
hours, including 628,000 kilowatt of hydro power. Electric
power production amounted to 6.6 mil_lipn kilowatt hours,
of which nearly a third were hydro power. : S

Iron and Steel Industry

There are a great number of small iron and steel plants

in the country: 17 of these make cast iron products, 23

produce crude steel and 42 roll merchant bars and small
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sections. Only onec plant is an inteyrated works. Total
crude steel from these plants has been some 250,000 tons
annually. Steelmaking furnaces include numerous arc, some

Bessemer converters and two small (5 ton) oxygen converters.

Rolling capacity in the country is 300,000 tons per
year of bars, small sections and wire rod. A three-high
plate mill was constructed in 1856, the only f£flat-product
mill in the country. Coated sheats and welded pipe are
made from imported flat-rolled. 1In 1965 4,000 tons of
tinplate, 11,500 tons of galvanized sheets, and 33,500 tons
of welded tubes were produced. Pig iron is made in two
small blast-furnaces with aggregate capacity of 25,000 tons,

as well as in an electric smelting and a number of hot-blast

oupolas.

Plans are being developed for huilding an integrated
iron and steel plant to supply semi-finished products to
the existing small plants and to produce flat steel to
meet the country’'s rapidly growing demand. It is envisaged
to build the plant in two stages., In the early 1970s a
primary reversing hot-strip mill and cold~rolling mills
ahd related equipment is to be built. Output of several
hundred thousand tons of blooms and billets, plates, sheets,
and coated flat-rolled will bLe based on imported steel.

At a later date blast furnaces of 1 million tons annual
capacity, oxygen converters of over 1 million tons capacity

and eontirguous casting equipment are to be installed.
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Coking coal and iron ore will be imported. Production of
about 850,000 tons of finished steel products is planned.
The plant is to be located at the Free Port Zone of

Kaoshiung.

Iaon and Steel Trade

In 1965, about 250,000 tons of finished steel products
were imported, consisting of 42,400 tons of sections,
181,000 toas of plates and sheets, 12,800 toas of hoop and
strip and 16,800 tons of pipe. Japan was tho source of
more than 90 per cent of the imports.

INDIA
Mineral and Energy Resources

tndia is an agricultural-industrial country with well-
developed but inadequate processing and mining industries.
The country possesses considerable reserves of iron and
manganese ore and to a lesser extent those of coking coals.
Potential reserves of high-grade 1rc9 ore in India are
estimated at 29 billion tons) ronrves' of manganese ore at
180 million tons; and of coal at approximately 13.8 billion
tons (S).

Iron ore production is approaching 30 million tons of
which about 45 per cent is being exported, mainly to Japan.
Oxide pellets will also soon be exported on a large scale,
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almost all to Japan.

Export of ore from India is dono mernly dxom porte of
Paradlieep, Visakhapatnam, rarmagde, and Mangalore, which can
handle ships oi £¢,000, 32,000, 34,000 and 30,000 DWT, res-
pectively. Principal Ihdian iron 0.2 ficids and mines ere

at Barsera, Beilladilla, and some cvheirs.

The main deposit of manganasc or: eXisis in the Nag)pur-
Bhandara-Balaghat area., Nearly hall of the ores of this
deposit contain 48 per cent manganarsc. Mining is done
mostly in the states of Madhya Pradesr, vahareshtira, lysore
and Orissa. The major part of “hc manganes2 ore is ex-

ported, in amounts of more than 1 mitlion toins per year.

i
!
1

Main coal reserves are located in the Jaria district
(about 5.8 billion tonse) and in Bokarc. In Ezst Bakaro
there are some 4.4¢ billion tons and in West Bokaro about
550 million tons. These districts e¢rc “rc prineipal sup-
pliers of coking ccals for India's ircen and steel worke (6).
In 1967 total gualtity of coal mined in India was 69.2
million tons (in 1950 the amount was 32.8 millicn tons).
Coking coal production in recent ycars has been 17 millicn
tons annually. Total coal producticn is planned to reach

106 million tons annually in the near Zuture,

India's coking coals are of very high ash, freguently
producing up to a 25 per cent ash cole This has a detri-

mental effect on blast furnace operations. For example,
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at Hindustan Steel's Bhilai works even with sone washed
coals the specific coke rate was 792 kilograirs pexr ton of
iron in blast furnaces of 1,200 tons per day capacitiecs.

At the company's Durgapur and Rourkela works itihe rates were
885 kilograms per ton. In the private sector Tata's Jan
Shedpur plant had a rate of 831 kilograms, whilc at the
works of the Indian Iron and S8teel Company where ihare ave
four blast furnaces of less than 1,000 tons per day capacity

each the rate was 977 kilograms of coke per ton of iron.

Potential petroleum reserves in the country are esti-
mated at 202 million tons; production totalad 5.6 million
tons in 1967. It should be noted that the reliatively high
prices of fuel oil in India do not favor its extensive appll-
cation in blast furnaces, although it has been successfully
tried. ‘

Installed capaecity of electric power stations in Tndia
in 1966 was over 12 millien kilowatts and the quantity of
power generated was 38.4 billien kilowutt-hours.

Tron and Steel Induslry $o.

Increasing demestic iron and steel procductio- has been
a major effoxt in the development of India's national econ-
omy. lspansiga of pig iron inereased from 1.7 nillion to
7.1 million tons; of erwde steel from 1.5 million i» 6.6
million tons, and ¢f rolled Qruduees from 1.0 million to 4.3

million tons (4). BSimilar major inereases in production of
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ferroalloys and finished steel products such as tubes

occurred in the period since 1950.

Rapid development of India's iron and steel capacity
was made possible by allocation of high capital investments
to the industry. These amountad to $1 billion in the years
1956 to 1961, amounting to 50 per cent of all capital in-
vestments in industry and approxinately 10 per cent of all
capital investwments in the econuwy. “he amount vas reduced
to less than $1 billion in the 1961 through 1966 years, then
amounting to 25 per cent of all capital investmente nade in
industry but only 5.1 per cent of capitz) investmenta made
in the economy (6). Construction of three new works for
India's stato-owned Hindustan Steel Company, Ltd., in philai,
Rourkela and Durgepur accounted for more than 70 per cent of
all capital invnstmcnés in the iron and steel industry (6).

Construction of these three plants was started almost
sisultansously in the mid-1950s. The Bhilai Works vas
built with the assistance of the Soviet Union, thosc at
Durgapur with the assistance of the United Kingdom govern-
ment and private companies, and those At Rourkela with
l;lttll Republic of Germany governmental and private com-
pany finance and technical assistancs. Initial capecity
of each of the plants was planned for 1 million tons of
orude steel per year. Bhilai Works reached its rated capa-
eity in 1962-1963, Durgapur Works in 1963-1964 and Rourkel:
works in 196¢-1965. Enlargement of each to approximately

—
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1.8 million annual tons was begun immediately. These in-
creases in production facilities were completed in 1967 and
further expansions are again underway particularly for the

tonnage steels made at Bhilai Works (7).

Iron ore for Bhilai‘ﬁorku (state of Madhya Pradesh)
come from the Rajhara deposit 90 kilometers from the works.
Average iron content of the ore is 64 per cent. Bhilai's
present facilities, with capacity of 2.5 million tons of
crude steel annually include: a sintering plant, a coke and
by-product plant, five blast furnaces; an open-hearth shop
of five 250 ton furnaces and five 500 ton furnaces; and
blooming, billet, rail, light section, and a wire-rod mill,
Further expansion of this works to more than 2.5 million
tons of steel per year has been started.

The Durgapur Iron and Steel Works (state of West Bengal)
is supplied with iron ores mined at Balana and other de-
posits situated at a distance of 420 kilometers from the
works, "the ores containing about 60 per cent iron. At 1.6
million ton capacity, Durgapur Works include: a sinter
plant, coke ovens, four blast furnaces, an open-hearth
shop with seven 200 ton furnaces and one 110 ton furnace,
blooming, billet, heavy section, light section and a strip
mill; and shops for production of sleepers, axles and
wheels (6).

Rourkela Works (state of Orissa) are supplied with 60
to 62 per cent iron ore mined at three deposits; Barsud




deposit situated at a distance of 80 kilometers from the
works; Baradjanda and Banspani deposit located 225 kilo-
meters from the works. Rourkela equipment includes: a sinterx
plant, a coke and by-product plant, four blast furnaces, an
open-hearth shop with four 80 ton furnaces; an oxygen con-
verter shop with five 60 ton vessels; slabbing mill; plate
mill; a continuous hot strip mill; cold rolling mills, and

a welded pipe shop (6).

Hindustan Steel also operates a quality steel plant at
Durgapur with an annual capacity of 100,000 tons of crude
steel, 57,000 tons of rolled products and 3,400 tons of
forgings. This plant includes: steelmaking shop No. 1 with
two 50~-ton arc furnaces, shop No. 2 with a 10-ton arc fur-
nace, three induction furnaces, two of 2-ton capacity each
and one of 0.5 ton, a blooming mill, a slabbing mill, a
sheet~bar and billet mill and a light section mill. The
works also has a forging shop equipped with both presses
and hammers. This plant was constructed with the assistance

of Canadian and Japanese companies.

Hindustan Steel's fourth fully-integrated iron and
steel works is now being constructed in Bokaro (otate of
Bihar) with financial and technical assistance of the Soviet
Union. Announcement of the agreement between the govern-
ments of India and the Soviet Union was made in 1964. The
Bokaro plant's eventual capacity is planned for 4 million
tona with.the present works capable of 1.7 million tons of

flat products (plates and sheets).
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Mysore Iron and Steel Company, owned by Mysore State,
operates a fully-integrated plant at Bhadravati, designed
to produce about 80,000 tons of pig iron, 70,000 tons of .
crude steel, and 50,000 tons of finished rolled products
per year. Equipment includes: a sinter plant, four eclectric
iron-smelting furnaces, A charcoal blast furnace with daily
capacity of 80 tens,; a ferrosilicon plant, a steel-making
shop having two 25 ton open-hearth furnaces, a blooming
mill combined with a three-stand billet mill, a section nill,
and a strip mill (6).

In India's private sector there are several small semi-
integrated stcelmaking plants, some producing high alloy
steels, as well as numerous plants of rexollers using pure
based billets, both domestic and imported. Most important
in the private sector 'are the large fully-integrated iron
and steel works of the Tata Iron and Steel Co., Ltd., and
the Indian Iron and Steel Co., Ltd.

The Tata Compény( was fon in uoi and is situated |
in Jamshedpur, the state of Bihar. Tata's plant has been
cnlarggd several times and prcnntly:hin a capacity of 2
million tons of crude steel annually. Tata is supplied
with iron ore mined in deposits at Noamundi, Gorumahisani
and Ioda (states of Bihar and Orissa) at a distance of 65
to 150 kilometers from the works. The mines are owned by

the company. Ores of these deposits contain about 64 per

oent iron ore coqtént. In addition to the ore mines, Tata
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also own coal mines at the Jaria basin, quarries of lime-

stone and dolomite and manganese ore deposits.

Equipment in Tata's Jamshedpur plant includes: a gin-
ter plant, six coke oven batteries anc a by-product plant,
six blast Zurnaces, three stoel-making shops, including
open hearth, Bessemer converters and electric furnaces;
rolling mill shops including widely varied types of rolling
mills that can produce blooms, billaets, rails, heavy and
light sections, plates, sheets, vire, pipe and finished
flat rolled including tin-plate (6). 1In addition, Tate :
makes railway equipment as well as other manufactured prod-

ucts.

The Indian Iron and Bteel Co., Ltd. (I18CO0) in Burnpur
(state of West Bengal), was founded in 1939 although its
iron-making was lta:tcd in 1875. IIBCO's plant uses 60 per
cent iron ore from cowpany-owned mines situated in Goa and
Monokharpur, the latter being at a distance of 350 kilo-
meters from the works. The company also owns coal mines in
the Jaria ané Raniganj basins, quarries of manganess ore

and limestone.

The I18CO's Burnpur steel works has an annual crude stesl
capacity of 1,300,000 tons, including 100,000 of electric
furnace steel from a shop soon to be built. Present equip-
ment of the works comprises: a coke and by-product plant,
four blast furnaces, steelmaking by means of three Bessemer
converters and seven open-hearths, rolling mills including
blooming, sheet bar and billet, section, rod and sheet mills.

——— e
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The company produces merchant bhars, light and heavy
structural sections, rails and other railway material, and

flat-rolled black and galvanized shects.

Small non-integrated works of Indis in rcecent yoars
produced from 300,000 to 1,000,000 ions of rollcd producte.
From 1955 to 1967, production of rolled products doubled at
these small works, all the increase coring from the non-in-
tegrated works having only rolling mill shops, in which the
production of rolled products increased from 210,000 tons
in 1955 to 680,000 tons in 1965-1966. During the same
period the production of rolled productis at small semi-
integrated stecl vorks drdppod from 200,000 tons to 120,000
tons. These plants are equipped with electric furnaces and
produce much of India's high alloy steels, for iastance, in
1965-1966 some 72,000 tons.

New small plants are still being huilt. For example,
one is being constructed with Soviet technical assistance
at Arkanam (state of Madros). '!qutpnnt includes: a 25
ton are furnace and a four-strand continuous casting
machine with capacity of $0,000 tons annually.

Steel pipe and tubing is produced in India at sevoral
plants.’ Hindustan Steel's Rourkela Works has a shop for
producing electric weld pipe at about 100,000 tons a year
of pipe 220 to 510 millimeters in Qiameter (6). A new
tube works of the Bharat Stesl Tube Company in Ganandra,

state of Punjab, with mnualvchity of 120,000 tons was
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put in operation in 1966. Resistance welded tubes up tec
150 millimeters in diameter are made on two mills, with
additional equipment in the plant for galvanizing and
finishing (7).

In the 1965-1966 f£iscal year India produced over 140
thousand tons of ferroalloys, of which some 58,000 tons of
ferromanganese was exported. Other ferrcalloys are &lso

made, most of which are used domestically.

Inon and Steel Trade

Recent annual apparent wmumpt:l,dn of ferrous metals
in India has been equivalent to 7,500,000 tons of crude
steel, equal to 14 kilogram per cupita. Nearly 90 pex
cent of this steel is being produced domestically, with
recent annual imports having dropped below 800,000 tons.
These imports are now primarily of flat-rolled products
and special alloy steels.

Soms stimates of steel consumption increases in India
during the next decads are for crude steel needed to be 20
million tons by 1980 (l11). Demand for rolled products in
the country ocould incrsase by S per cont por year. Domes-
tic alloy stusl production defiocit is expected to bes as
muach as 160,000 tons annually by the end of the decade.
To meet these expected deficits in ferrous metals, it is
planned: to complete the construction of Hindustan Steel's

Bakaro Works; to construct another fully-integrated iron
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and steel works having the capacity of 4,000,000 tons of

steel a year; to enlarge the tonnage capacity of the two

major private sector plants; to enlarge 2lloy steel pro- :
duction capacity in all sectors of Indis's steeimaking

economy .

India's domestic capability for enlarging its steel
industry has been aided by creation of a large design
office in the state-owned Hindustan S8teel Company. The
Minu Dastur and Company major Indian private consultants,
are also influential, for example, as participants in the
design of Hindustan Steel's Bokaro Works. Likewise, Indian
industries' share in the construction and enlargenent of
iron and steel works is steadily increasing. While foreiga
purchases amounted to over 50 per esmnt of the total cest
of the first stages of the Philai, Durgepur and Nourkslea
works recent enlargement of these works required less than
38 per cent of foreign currency expenses (€, 12). Per the
first stage of the Bokaro Works it is expected that nearly
60 per cent of the required wmechanical equipment will be
made in India at heavy engineering works, both stats-owned
and private (13).

In summary, India's imports of ferrous products will
continue to decline in the future, while the country's .

exports of steelmaking raw materials will increase.




- 127 -

INDONESIA
Enengy and Mineral Resources

Indonesia is an agricultural country with scme pro-
cessing and mining industries the latter engaged mainly :in
production of petroleum And tin ores. iarge orc deposits
containing ircon rickel and chromium are found in the cen-
tral part of Celebes and on Borneo with total resesves
estimated at 500 million tons. Analyscs of thesc ores
average 49 per cent iron content, with up to 1 per cent
nickel. Other iron ore deposits of Celcbes are situated
in the districts of Pamali, Lingga Kona, Karispnan and Bona-
Putiye. In the central part of the island of Java reserves
of iron ore containing 60 per cent iron amount to 35 milllon
tons. In the Gunung Ratai deposits on the island of Sumarra
potential reserves of iron ore are estimated av 10 mitlion
tons. 1Iron ore also exists in the regions of Munung Besi,
Bukit Raja, and Raja-Basa. In Kuala-Boe and Tfotplui rc-
gions, magnetitc sands are Eou‘nd which Average 54 per cen*
iron content with 0.16 per cent phosphorus (l). No comicr-

cial iron ore mining is prosently being done in Indonesie.

L

Known reserves of ores containing 47 per cent manganese
amount to 10 million tons. There are also some kncwn nickel
ore of up to 1.5 per cent nickel content, and some small
deposits of cobalt ore. Indonesia's known coal reserves

amount to 500 million tons, including, those in Ombilin of

200 million tons, in Bukit Asame of 150 million tons and in
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Mexakatc, Palau and Prapatin (island of Xalimantan) of 100
million tons. Coal mined at the Ombilin deposit is suitable
for metallurgical coke. In 1966, 400,000 tons of coal was

mined, 70 per cent from the Bukit Asame fields.

Reservas of oil were estimated at 1,234 million tons
in 1966, making Indonesia the major southeast Asian country
with regaré to oil reserves. Production in 1967 was 25.5
million tons. Reserves of natural gac total more than 56
billion cubic meters, with major fields on the islands of
Sumatra and Borneo. Production in 1966 was 3.5 billion

cubic meters (31).

Water power resources of Indonesia arc very large, and f
have been estimated at nearly 3 million kilowvatts still |
largely undeveloped. Present thermal power capacity is
approximately 340,000 kilowatts, with clectric power genera-

tion at about 1.5 million kilowatt-hours.

Inon and Steel Industnry

The country has a small aon-ingoqratad stacl works
in the Jakarta region, with a cnpncitf'of 2o,ooo'tons of
merchant bar products annually. The Tombgh Mus Company has
a plant making 8,000 tons of galvanised sheets annuvally (58).
A Japanese tube mill for 1/2 to 2 1/4 inch pipe was started
in 1966 and a second Japanese tube mill is currently starting

up.
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In 1964 construction of a 100,000 ton steelworks was
started at Tjiligon, 70 miles west of Jakarta, with the
aid of the Soviet Union. 1Initial production was to be basod
on Indonesian scrap melted in open hearths and rolled to
merchant bars, principally reinforcing steel. It was
planned for eventual integration using iron ore from South
Sumatra. Bquipment to the value of $30 million was brought
onto the site, when Soviet assistance was stopped in 1966.
The Indonesian government has since tried to interest other
countries in adiing in finishing the project with no sucocess
to date. 1In 1968 the Granite City Steel Company (United
States) conducted a year long study of the possibility,
but in 1969 decided not to participats.

Iaon and Steel Taade

Indonesia imported 153,000 tons of steel in 1967 pri-
marily of sections, sheets, tubes and fittings and wire

products (29, 30).

Eu.uuy and Nineral Redources

Laos is an agricultural country with some tin ore
mining.
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Iaon and Steel Industry

There are no known resources for an iron and steel in-
dustry, nor any early prospects for starting any iron and
steel plants.

Ixon and Steel Taade

Imports of iron and steel products have been negligible.

MALAYSIA ’
Energy and Mineral Resources

Malaysia is an agricultural country with a majer mining
industry mainly of iron and tin ores. Potential reserves
of iron ore are estimated at 150 million tons with proved
reserves at 120 million tons. Large deposits are found in
the regions of Ulu-l.enpin, Tashbun, Bukit Besi, Xota Tinggi,
8ri Medan, and Luana Kap.

Mining of the Ula-Rompin deposit was started in 1962,
with present output at 2 million toal a year. Mining is
by opon pit method; with the ore mshoa. washed and terumd.
'~ then nh:lppod to the port of Kuala Rompoin. Reserves are
estimated at 20 million tons. 7The deposit at Bukit Besi is
also mined in open pits, and is shipped from m\z. Due to
comparatively intcnn mining Malaysia's output of iron ore
will decrease in the mid-70s dus to exhaustion of its de-
posits. Total output from 27 Malaysian mines in 1967 was
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3.1 million tons in terms of iron content. Nearly all ore
mined is exported, mostly to Japan (37). Potential reserves
of coal (all non-coking) in the country are estimated at up-
wards of 50 million tons, with the coal fields Mam in
various regions of the country. Some coal suitable for pro-
duection of uuumienl. ooke is to be found in the Batu
Mmg region. 1In 1966, 2,000 tons of mangansse ore were
nined.

Proved reserves of oil in the country are estimated at
70 million tons, with 1967 produstion at S million tons.
Power capacity in 1966 was 26,000 kilowatts, generation of
electric power was 2,390,000 kilowatt-hours.

Taon and Steel Industay

Nalaysia has a small integrated steel works, and several
steel processing plants. In 1942, the Federal Iron Works
my‘witb the assistance of Japanese companies started |
Meiea of galvanised Mu in a plant with capacity
of 26,000 tons a year.

S @

Malayawata Steel Ltd., which operates the integrated
works, vas founded in 1966, with capital stock 51 per cent
owmed by the Nalaysian government and local compsnies, the
balance owned by Japanese companies headed by Yawata Iren
and Steel Company. Malayawata's plant in Prai City in-
cludes a sinteriag strand, a charcoal blast furnace having
a capacity of 62,000 tons a year, a 12 ton oxygen converter,
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and merchant bar mill. Malayawata's plant capacity is to
be doubled with the addition of a second blast furnace. The
charcoal fuel is made from rubber trees which are no longer
productive.

The Malaysian Galvanised Iron Pipe Company in 1967
started up a plant in Pataling Jaya, for production of gal-
vanised stesl pipe and fittings. 1Initial capacity was 30,000
tons per year, which may later be doubled.

In 1968, the Steel Pipe Industries of Malaysia Company

started construction of a welded-pipes plant with eapasity
of 3,000 tons per year (42, 43). |

Iron and 8%eel Taade

Nost of steel M in Nalaysia is impoerted, in 1967
in the amount of 254,400 tons. These consisted mostly of
ssctions, plates and sheets, and tubes and fittings.

4 &

Encagy and Minecral Resources

Nepal is a mountainous country with its soonomy based
on agribulture. Reserves of a high-grade iron ore in the
Nitaura region are estimated %o be 30 million hns ™he
country's power generating eapasity in 1966 was estimated
at 11,750 kilowatts, with power gemerated in the same year
at 30 million kilowatt-howrs (15).
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Inon and Steel Industuy

This country is reported to have a non-integrated
plant in Nepal producing 20,000 tons of rolled products per '

year. Billets are imported from India.

Taon and Steel Trade

8teel is imported into Nepal in amounts up to 30,000
tons per year.

PAKISTAN

Enengy and Mineralf Resounrces

Pakistan is largely an agricultural country with some
mining and agricultural processing inductrv. Potential
iron ore reserves in Pakistan are estimated at 400 million
tons, with proved rcsources of 125 million tons. Deposits
of 33 per cent iron exist in the Kalabagh district. Large
dnyositi containing up to 65 per cent irocu have bciﬁ dis-
oovered in the Chittral district. Deposits are also found
in Langrial, Galdsmin,Abbotabad, Kil;t‘and Ziarat, each with
r;iltv'c of from 10 million to 40 million tons. Manganese
ore reserves with up to 56 per cent manganese are estimated
at 300,000 tons. Manganese ore depoeits are found in the
Kohat and Las Bela districts, with a recent discovery in

Dora (14). Chrome ore reserves are estimated at 20 millien

tons of up to 47 per cent of éhromium with one deposit known




in the Baluchistan region.

Potential reserves of coal amount to 190 million tons
located in four principal coal fields in West Pakistan;
namely, in Makerwal, in the area east of Mianwalik, in
Sharing~Degyhari and in the area northwest of Karachi. Coal
fields in the regions of Jimpir, Bogra and Radjshabi (East
Pakistan) have also heen explored (1). Coal output of

Pakistan in 1967 was 1.5 million tons.

Proved oil reserves of Pakistan were estimated at 6.8
million tons, with a 1967 output of 500,000 tons. 1In the
years 1961 to 1966 Pakistan's 0il and Gas Company discovered
fourteen oil fields in East and West Pakistan with the assis-
tance of Soviet Union specialists. Potential reserves of
natural gas are estimated at 575 billion cubic meters, in
West Pakistan in the regions of Sui (170 billion cubic
meters), Mari (99 billion cubic meters) and in East Pakistan
in the Chattagh region (15). .Pakistan's power generating
capacity was 1.2 million kilowatts with 3,902 million kilo-
watt-hours generated in 1966.

Tron and Steel Industnry

Pakistan at the present time has no fully integrated
iron and steel works. The country has several small semi-
integrated works and some 130 rolling mills processing im-
ported billets. Their combined capacity is 275,700 tons

of bars. There are also two plants for manufacturing wire
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rods, with capacity of 15,000 tons a year, and a number of
plants for tubemaking with capacities totalling 13,000 tons
per year. Castings and forging capacity in the country is
about 50,000 tons a year.

wark(l) is now in Progress in the country in expanding
the iron and steel industry to the level required to meest
internal demand. Two fully-integrated plants are planned:
one near Karachi in West Pakistan, with an annual capacity
of 500,000 tons of crude steel, the other at Chittagong in
Bast Pakistan with an annual capacity of 150,000 tons.

'm West Paksitan-plant near Karachi is to be built by
National Steel of Pakistan and is to have an initial capa-
city of 100,000 tons of crude steel. Finished products
are to include shutn, railway track material and other
items. The cost of the whole project is estimated at over
$150 million. Most of the funds required for construction
and for purchase of equipment are to be obtained in the
form of loans and credit from ‘the United States. A Paki-
stan Steel Consortium, comprising seven Pakistan industrial
firms will invest upwards of $20 million. It is planned to
increase capacity of the plant to 500,000 tons at a later
dats.

(1) the sum of $21 million had been allocated for the
modernization of existing steel plants during the period
1955-1960 and later the additional sum of $260 million for
the construction of new plants. This latter includes $180
million in foreign currency. . :
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The second integrated iron and steel plant, at Chitta-
gong by the early 1970s will have seven open~hearth furnaces
with total annual capacity of 250,000 tons, steel rolling
equipment including a blooming mill, a plate mill, a sheet
mill, a merchant-bar mill and also a galvanizing line and
a foundry. A total of 3}000 men are to be employed at the
plnnt. With the exception of fluor-spar and dolomite, all

rav materials such as pig iron, scrap and ferroalloys are

imported.

Several plants of smaller capacity usually only with
rolling mills are now under construction or in the design
4¢tago in Pakistan. These are being built with the aid of
a number of countries. B8teel Corporation of Pakistan, Ltd.,
has a works in Karachi with two section mills with capacity
of 15,000 tons of rolled products a year, and mills for
rolling wire and flat hoop iron (11). A tube-welding mill
with yearly capacity of 10,000 tons of welded tubes is
planned for Dacca. Tube rolling mills are alsc planned
for Lahore and Karachi.

~ In 1966 an agreement was concluded  with Japanese com-
panies equipment for a works with annual capaqity of é,ooo
tons of.ctainlons sheets, the cost of this project
amounting to approximately $13,000,000 (22). In the same
year, an agreement was signed for construction in west
Pakistan of a works to manufacture up to 1l inch welded
pipe. The annual capacity is to be 150,000 tons on two

._.]
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production lines. A tube mill for small pipe is to be
erected at Chittagong Pipe Mills works, with the mill coming

from the Federal Republic of Germany (23.25).

In 1968 the Walibai Kamruddin Company crdered from
Japan eleciric furances, rolling anc related equipment for
a plant in Valika Nagar near Karachi. The plant i8 to pro-
duce 20,000 tons of specialty stcels a year, equipment cost
is estimated at $15 million and the plant is to be operating
in 1971, Imported scrap will be used, Valika Special and
Alloy Steel Plant Company will operate the plant with some

100 Pakistans who have been txriined in Japan (26, 28).

With completion of the large integrated works in
Karachi and Chittagong Pakistan expects to supply 79 per
cent of its steel by domestic production, as compared to
20 per cent domeatic steel supply in tiec 1960s. Steel cou-

sumption in the 70s could be as high &= 2 million tons {21).

Taon and Steel Trade

Pakistan imported 654,700 tons of steel in 1967. Most

of this come from the United States and the United Kingdom,
with smaller amounts from the Federal Republic of Germany,

Japan, the Soviet Union and other countries.

PHILIPPINES
Energy and Mineral Resources

The Philippines are primarily an agricultural netion
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with a substantial mining industry. The country possesses
considerable resources of iron ore with potcniial reserves
estimated at 920 million tons, including proved reserves of
590 million tons. Iron ore is mined in the region of

Lusong and on the islands of Samar, Marinduque, and Mindaneo.
Reserves of the Lusong deposit are estimated at 20 million
tons, with ore being mined at the Larap mine. Production

of 50 per cent ore is some 1 million tons a year. Reserves
of 57 to 62 per cent iron ore at the Bukukan ceposits are
also estimated at 20,000,000 tons.

Mining in the Philippines is both by open pit and undor-
ground techniques. Until recent yoars ocutput has baeen
natural ore, most of which has been exported. 3ecause re-
serves of high grade natural ores are diminishing, tche use
of ore-bcnb!ioating is stcadily increasing including oxide
pellet plants. The Philippine Iron Mines Company in 1967
put a pelletizing plant on stream which vas built with the
assistance of Japanese companies. Cost of equipment in-
stalled at the plant and in the mines of this company is
estimated at $20 million. Capacity of the plant will exceed
880,000 tons of pellets annually. o

Production of iron ore was 1.4 million tons in 1966,
and by 1975 this should be more than doubled. Philippine

iron ores are expoerted mainly to Japan. In rotum', Japan
assists the Philippines in developing iron ore projects,

and also in the country's overall steel industry.




Manganese ore regerves ara cstimated at 6 kmillion tons,
including proved reserves of 1.5 million tons. The main
regions for thcge ores are in the nertrhern part of Lusong,
on isles of Sikutor and Pusuanga. In 1966 production
amounted to 52,600 tons. Chromium orc reserves are esti-
mated at 20 million tons, raeserves of nickel=-containing

ores at over 1 million tons.

Regerves of coa’ in the Philippinse are estimated at
35 million tons, including proved veearti23 of 3 faililon
tons. The coal ficlds are situuted in Lucong, lindanco,
and in central Wisayas. A deposit of coking eovd was re=
contly discovered in the Melangas region, the ruserves Of
vhich are estimated at 10 million tons. Coal producticn in
1966 was 100,000 tons (45). In 1965, Philippire installed
power capacity was slightly more than 1 ~illion kilovatits,
with generation of electric power at 5 billion kilowatt-

hours a year.

Taon and Steel Industay

The Philippines ure building an '1n3cagrated steel works,
to be completed in the early 1970s. In addition, the coun-
try has five semi-integrated plants with a combined capa-
city of 180,000 tons of crude steel and somewhat wore
rolled producfn annually and about ten non-intograted worke
producing various types of rolled and finished products.

They include a non-integrated plant with capacity 'of 100,000
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tons a year, a tin-plate plant with capacity of 80,000 tons
of steel pipe and fittings a year,

The Marcelo Steel Corporation produces wire rod and
concrete reinforcing bars from an electric furnace-rolling
mill plant with an annual capacity of 24,000 tons. The
Maria Christina Chemical Industries produces a small quant-
ity of ferroalloys in an electric furnace. The National
Shipyards and Steel Corporation produces pig iron in a low
shaft furnace of 12,000 tons annual capacity.

The Xlisalde Iron and Steel Company operates a tin-
plate plant put into operation in 1962 in the Rizal pro-
vince. The plant has four hot tinning lines having capa-~
city of 15,000 tons a year, and one electrolytic tinning
line of a capacity of 48,000 tons a year (48). Sheets for
the operation are fgrniohod by the Samar Mining Compuny
wvhich obtains them from Japan in exchange for iron ore.

In 1967, the plant produced 46,000 tons of tin plate. A
cold-rolling mill with the capacity of 150,000 tons a year
will shortly be added to the operation (49).

Several other planned works 1nc1nd;: a Philippine Com-
pany which in 1969 announced plans to install a cold-
rolling mill with the capacity of 240,000 tons a year (49).
In 1966, a project was announced for building a pipe plant
in Manila. This plant to be constructed by Philippine oom-
panies in conjuncg;on with a group ot'thhorland and other
foreign companies (50). |
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Construction of the Philippine's first integrated iron
and steel works was started in 1965 at Iligan City, in Lanar
del Vorte Mindaneo province. Named the Iligan Integrated
Steel Mills Incorporated, the projact started under the
general direction of Koppers Company (United States) and
is scheduled for completion in the early 70s. fligan Inte~
grated Steel Mills will have an initial capacity of 350,000
tons of crude steel and 27s,ooo‘tons of finished steel,
including merchant bars, pipe skelp and sheet products. Cost
of the plant is estimated at $120 million, including $84
million in foreign currency. 1It is estimated that the plant
will supply over 50 per cent of domestic Philippine iron
and steel requirements. It is planned to equip the plant
with electric reduction furnaces for pig iron, two 60-ton
oxygen converters, a blooming-slabbing mill, a reversing
strip mill, a cold-rolled medium section mill, a temper
mill, and equipment for making tin-plate and galvanized'
sheets. Electric power will be supplied from a hydro-sta-
tion four miles from the plant it a cost of 0.15 cents

(United States) per kilowatt-hour.

A.:eoond integrated iron and ste;loworks at Laguna de
Bay, near Manila is planned with an annual capacity rated
at 250,000 tons. The plant is to be built by SBanta Ines
Bteel, which ;n at present working the iron ore deposits
at Santa Ines in Rizal Province. Crude steel is to be
proctpnod in the works itself and shipped to those rolling
mills pricoﬂtly using imported materials. The plant will

have a blast furnace, coke~oven batteries, a 30 ton oxygen
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converter and continuous casting equipment. Cost is esti-
mated at $60 million, of which half wouid be foreign capi-
tal, possibly from Japan.

Iron and Steel Taade

Philippine's nced# for farrous matals are still sup-
plied mostly by imports. 1n 1967 these amounted to ©35,000
tons. Most of the imports cawe from Japan, a substantial
part coming from Australia and with saaller emounts from
Western Buropean countries and the Unitod ftates.

SINGAPORE

Energy and Minexal Resounrces

Singapore's 600 léuax. kilomaeter arca is too small
to develop raw materials, hence it does not have a raw
materials base for the development of an iron and steel
industry. Power capacity was 344,000 kilowatte in 1968,
and electric power generated in 1966 was 1,236,000 kilo-
watt-hours. S

L]

Ixon and Steel Industry

Singapore's strategic location makes it a2 natural area
for eonvouim. of rav materials to manufactured products.
A number of small plants producing steel pipe and rolled
sections were constructed ati:;r the country became inde-
pendent in the 1950s. “rhore have recen:ly been discussions
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regarding the building of a major plote-making pleant, with
financing to be supplied in part by Bethlchom Steel Corpora-
tion (United States).

In 1964, the National Iron and Steel MMills Ltd., started
up in the Jurong Distribt a steelmaking plant having two
arc furnaces and three merchant bar mills. Stcclmaking
capacity of the plant currontly is 120,000 tons annually
(10). Inoreases to 180,000 tons & yeor are planned, as well
as the possibilities of an integratec works with facilities

for rails, beams and channels (56).

In 1965 the Manlaysia Steel Pipe Manufacturing Co. started
a welded-tube plant of 12,000 tons capacity, along with a
plant making galvanized sheets with 18,000 tons annual capa~-
eity. Cold-rolled sheets are imported from Japan. Simalypan
Steel Industries Ltd., has been formed with Singapore,
JW and Swiss capital to operate a pipe plant with
annual capacity of 10,000 tons of up to 4 inch pipe and 5,000
tons oi "upir'al weld large diameter pipe. | | |

Iaon and Steel Trade

Singapore imports as much as 200,000 tons of steel a
year, of which sheets comprise 45 per cent, sections 30
per cent, and pipe 25 per cent. Most steel is supplied
from Japan, with increasing amounts in racent yoars from

Mstralia and Western Europe.. Because of Singapore's

sanufacturing status, the country reexports much of the
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steel that is imported.

THAILAND

Lo e ]

Eneagy and Mineral Redouxrcesd

Agriculture is the basis of Thailand's economy. Fotan-
tial reserves of iron ore are estimated at 29 wmillion tons,
with proved reserves of 10 million tons of high grade ores.
One ore deposit located 200 kilomataers north of Bangkok has
been mined since 1963. 8everzl mines have started at a
newly discovered deposit located in the Khao Tan Kuwai
region 160 kilometexrs from Bangkok. Reserves are estimated
at 7 million tons of high grade ore. 1In 1966, 691,000 tons
of iron ore were mined and exported to Japan (15). Manganesc
ore reserves are estimated at 300,000 tons. Some 20 million
tons of tungsten Ore are known, with proved reserves of 1V
million tons of ores containing up to 2 per cent tungsten
(18).

Some coal exists in Thailand, none of it suitable for
coek. In 1966, 100,000 tons of low-grade coal was mined.
Power generating capacity was over 500,000 kilowatts in
1965, with power generated amounting to 1,816 million kilo-
watt-hours (31).

Taon and Steel Industay

There is one small integrated iron and steel works
and a number of non-integrated works in the country. The
8iam Iron and Steel Company operates the integrated iron
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and steel worke, which is located in the Ta Luang region,

The plant has three charcoal blast furnaces, thres arc
furnaces, six induction furnaces, an open~-hearth furnace
with combinad capacities of 20,000 tons annually of pig

iron and crude steel. The present merchant mill has a cape-
city of 6,000 tons 2 yea'r. Iron is made from 1;aeal ore (10).
Annual capacity is to be inoreased hoth for pig iron and
ocrude steelmaking, both to be in the 100,000 ton per year
range. Continuous casting ig to be used, with increases in
rolling capacity. The increased production will be supported
in part by imported scrap.

The G.8. Steel Company, Ltd., has a works near Bangkok
with an annual crude and finished steel capacity of 120,000
tons. The plant was built with financial and technical .
assistance of Japanasé companies which owvn 60 per cent of
the stock (32, 33).

Several plants were eealg:usm in Thailand in the early
19608 for production of welded and galvanized tubes (100,000
tons & year), helical welded tubes of large diameter (about
15,000 tons a year), structural steel (10,000 tons a year),
and ca..lvm&scd sheets. Most of these plants use sem-
finished steel imported from Japan.

The Bintani Industry Company operates a plant started
near Bangkok in 1967 for annual production of 10,000 tons
of finished wire products (36).



There are aleo numerous plans for further development
of the iron and stcel industry in Thailand. Bangkok Iron
and Steel is planning a plant to imake over 100,000 tons of
structural sections a year. Other plazuts for production

of pipe and galvanized sheets are also contemplated.

Inon and Steef Trade

In 1967 Thailand imported 551,400 tons of stecl prod~
ucts, over three-quarters of which ecame from Japan.While
Thailand's domestic produciion of steel is expected to in-
crease, its consumption will probably increasc faster, re-

quiring high levels of imports for msny years.
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CHAPTER J

IRON AND STEEL INDUSTRY OF LATIN AMERICAN COUNTRILS

GENERAL BSURVEY

Major growth of domestic ferrous metal production in
the countries of Latin America began only in post World
War II years. In the years from 1950 to 1967 steecl enﬁut
increased from 1 million tons to about 10 million tons
reflecting growing demand for ferrous metals in the home
markets of these countries. The most important consumers
of ferrous metals in Latin America are construction,
agrioulture, mining and the transportation industries.
Some general data related to the steel industry in Latin
America are given in Table 5 on the following page,

In creating and developing a domestic iron and steel
industry Latin American ewntr{u have had to overcomms
great diffioulties particularly the lack of sufficient
domestic capital. Most of the steel vorks presently in
existence in Latin America have been financed through
éesct'ga loans and credits. These paid for pnlini.n.iy |
epont;em and services of foreign expsrts, the purchase
of machines and equipment and the expenses of training
local technical porsonnel and skilled workers. The need
to train skilled workers remains.a continuing expense on

the operations of Latin American steclmaking enterprises.

T




\

aTqRITRAR JOU UOTIPWIOIUT VM ‘T weyy ssa1 spajrubew -°° ‘oxaz Ipnjyubuwm - pesn sToquis (G)
weIboTTY~- w3Tded xad uorTjdumsuod ug :; aﬁunﬂnuu OOGA :3 gluagwx 3O SUOTITITH (2Z)
nisuﬂuﬂu ﬂlﬁ&ﬂﬂﬂbﬁ u B \

r 4 4 T . . 6 muﬁ - L1 ON | 4~ N - hmeﬂ eTONZHUBA
8t e - z - - - - - - - 8z Kenbnan
% 3 cee °° 4 ° € ° 8 - - 143 L9%6 nxag
s - - w - - - - - - - - Aenbexeg
se- - - | - - - - - - - - vwRuRg
soe - - w - - - - - - - . 8 wanbexed TN
L9 € 1 61 ) § 1 4 * oT 008 8t ° (L 2] COTXIN
s - - i - - - - - - .. - - Bﬁgh
- - - - - - - - - - ] SRINPUOH
1 - - ‘ - - - soe - - - - ﬁﬁ‘m
o - - ‘ - - - - - - e - gg
1 - - L - - - - - - - - eTeWS3RND
' - - e - - - - - - - - 3opeaies 13
- - 1 - . - - - - - zopenogy
- - w - - - - - - - € oyrqndey
. RO TUTWOQ
L - - - - e - - SIS eqnd
- - - - - - - - - - - - ®OTd 380D
8¢ ® 9 € 8T h ¢ ] 24 oEz - T10¢ ?FEWOTOD
ZL i 4 L *° 4 e ot 09 £ 4 TT Ly ITTY
nv 1 4 € €€ € ' [ 4 1 {4 ozTTT Sttt 051 Omog 1TzRag
* - - T - [ 4 - - - 89 oz vATTO®
28 I v SI — 51 iy i OLT E£6E 001 anm surIuebay
4) e1rdeo ﬂ. In 09 () .
(/) -3nQ -3nQ Abzoug wmey axQ 989 @3x0 WNeT 98I0 989. 8I0

Jad 19038
spnds zo 12238 a&E § uwoxy

.. Suol u«uuul .-ﬁﬂug




-150 -

A shortage of coal in Latin America also is a problem
in developing an iron and steel industry. Almost all
coking coals are imported, creating an adverse affect on

balance of payments of Latin American countries.

Because of the vast areas of many Latin American
countries and the frequently difficult terrain, transporta-
tion facilities have been costly to provide and are still
1méoqun§o. Rav material transportation is therefore un-
duly costly, which in some cases makes it economically
difficult to exploit known iron and manganese oOre deposits
and coal fields.

tThese conditions raise the cost and somstimes ad-
versely affect quality of ferrous metals. Steel users fre-
quently prefer to buy imported steel products because of
lower prices and frequently, better quality, or unavail-
' ability in the domestic market. In order to assist domestic
steel industries, most utin'm::icm countries have legis-
lation aimed at decreasing imports. |

The ocountries of Latin America contain many large iron
ore deposits, with reserves estimated in 1968 at 86,700
aillion tons, a major part of the world's supply. Largest
and richest deposits of iron ore are located in Brasil,
Chile, Peru and Venesusla (Table 5) (1, 7).

In 1967 iron ore production in Latin America was
more than 65 million tons with Brasii's share being 24
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million tons, Venesuela 17 million tons, Chile 10 million
tons and Peru 7 million tons. Domestic ore consumption

was comparatively small. In 1966, the total consumption

of iron ore in Latin America was 10.8 million tons out of
a total production of 59 million tons. Dom-tip iron ore
consurption is nxp-ctcd"eu increase to 30 million tons by
1980 with total production expscted to be 108 million tons

in the same year (8).

Reserves of manganese ores are estimated at 350 million
tons, also a substantial part of known world reserves.
Manganese content in these ores varies from 25 to 50 per
cent. Brasil has the largest reserves and the highest
production of manganese ore among the countries of Latin
America. Latin American countries also have deposits of N
steel industry alloying minerals, with major known deposits

in Brasil and Peru.

Bven though comparatively urgo resources of coal are
available in some countries of Latin America, reserves of
coking coal are almost non-existent. Coal mined in Brasil,
Mexico, Argentina and Chile is used for coke production,
by being blended with imported coking coals (40 per mht
of indigenous and 60 per cent of imported coals). Coking
ooal is imported mostly from the United States. Colombia's
metallurgical ooal is all indigenous.

rrewd,pom_hm reserves of Latin America amount to
more than 3,500 million tons, of which more than 2,300
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million tons are concentrated im Venesuela. This country
is amongst the first six major world oil producers.

Considerable resources of hydro-power exist in Latin
Amsrican countries, mestly still under-utilised. In 1966
electric ensrgy production was about 100,000 million kilo-
watt hours, of vhich 30 per cent wvas hydro-electric.
Rleetric ensrygy is videly wsed ia the irom and steel in-
dustyy of Latia Amsries vith electric furnace iron smelting
ia Brasil, Peru and Vensswla and vith ferroalloy and
eleoctric furnaes stesinshing ia Argeatina, Brazil, Chile .
and Nexice.

Ia Mexico direct irvom ore redustion wsing natural gas
as the reductant has been applied on a2 large tonnage basis.
This process is economic in Mexico due to extensive re-

sources of both iron ore and natural gas.

Countries of Latin Amerioca differ widely not only in
area and population but also in industrial development,
particularly that of the iron and steel industry. DNever-
theless, eight countries produce some iron and steel, as
shown in Table 6 on the following page. From this nblc
it can be seen that Argentina, Brasil, and Mexico produce
the latgest part of the irom and stesl made in Latin
Amsrica. Not surprisingly most of the 20 integrated iron
and steel wvorks in Latin America are in the same three
countries: ten in Brasil, four im Mexico, two in Argentina
and one ‘neh in Veneswela, Chile, Colombia and Peru (11).
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In recent years, the share of these integrated works in
total iron and steel output of the region was more than

90 per cent.

Estimates of future annual steel output in the coun-
tries of Latin America are 18.5 million tons by 1975 and
23 million by 1980. These are significant increases from
1969's 12 million tons. It is probable that imports will
still supply about one-third of Latin American consumption.

Per capits apparent steel consumption varies widely,
from Uruguay's level of 18 kilograms to Venesuela's 122
kilograms. A near balance between steel production and
steel consusption has been reached in Brasil, Chile and
Mexico. Por Latin America as a whole, the increases in
consumption are being supplied largely by domestic pro-
duction increases, with proportions of imports remaining
the same. A product listing of imports for 1967 is given
in rﬁh 7 on the following page.

Most Latin American countries are encouraging major
growth in their domestic iron and stesl industries.
Steps being taken include a large measure of state owner-
ship and control, with government-backed financing. Some
guazantesd loans for private development are also being
made. The major integrated iron and steel works in Latin
Merica are nearly all already completely or partly state-
owned. a few in Mexico and Brasil, particularly, are

‘privately owned, mostly by nationals. In any event, most
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existing steel plants in Latin America have been developed

largely with outside aia, especially from the United States.

Japan in recent years has been increasing financial and

technical assistance mainly for developing iron ore deposits.

Japan in a number of countries of Latin America has also .
aided in oconstructing léu plants,to date,mostly for the '
production of galvanized sheet.

Two integrated iron and stesl works are presently under
construction or just finished: one of Cia. Propulsora
Siderurgica in Ensenada, Argentina, to have an annual capa- *
city in its first stage of 500,000 tons, the other of
Hojalata y Lamina, 8.A. in Pusbla, Mexico currently capable
of making over 400,000 tons of rolled products per year.
Altogether, more than 30 iron and steel works have been
announced in the eomit:iu of Latin America. The largest
of them are to be in Argentina, Bragil, and lhxiao."nun
new iron and steel works are expected to produce enough
steel to enable the respective countries to export.

m ‘ .

Enexgy and Mineral Resources

Potential reserves of iron ore in Argentina total
780 million tons with known and prbbtblo reserves of 300 *
million tons (1). The average iron content of the ores
is 45 per cent. The largest deposits are in the provinces
‘of Rio-Negro and Jujui, in the north-west and in the
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eastern parts of the country.' The ore reserves in the terri-
tory of Rio~Negro are estimated at 200 million tons with

an average iron content of 55 per cent, those in the terri-
tory of Jujui at 110 million tons of 45 per cent iron ores.
Iron ore deposits are also found in the provincgo of Salta
and Sierra Grande. '

Production of iron ore in Argentina is still insuffi-
cient for domestic blast furnace production. Pig iron pro-
duction in 1967 was more than 600,000 tons while iron ore
production was only 150,000 tons. The balance of iron ore
required is imported mainly from Brasil (over 500,000 tons)
Chile, Pexu and Venszuela.

Total resources of manganese ore in Argentina are
estimated at 100 million tons. Most of the deposits are
small and of low qu'auey ores containing 20 to 30 per cent
of manganese. The most important deposits are in the
provinces of Catamarca, Mendosa and Salta. The manganese
ore is mined underground. Tungsten ore deposits exist in
the central part of the country.

'

. Brown ooal deposits are estimated at 4.5 million tons.
The principal reserves of lov quality coal are concentrated
in the basin of Rio~-Turbio in the province of Santa-Crusz.
Domestic coal production does not meet the requirements

of the country, in 1965 some 1,657,000 tons of coal and
02,000 tons of coke were imported into Argentina.




Iron and Steel Industay

Argentina has many iron and steel plants, with two
integrated iron and steel works, ten plants having steel-
making shops and nearly 50 with rolling mills. Their
combined potential cupicitiu in 1967 were for 830,000
tons of pig iron, over 700,000 tons of crude steel and
over 2 million tons of rolled products (53). Among the
Latin American countries Argentina is in fourth place in
per capita production of steel and second place (behind
Venesuela) in per capita consumption.

Open-hearth steelmaking still accounts for three-
quarters of steel made in the country. .Thi largest open-
hearth furnaces exist in the iron and steel works of
SOMISA in San Niocolas (nine 335-ton open hearth furnaces
with the total onpqcity of 850,000 tons per year). In
recent years electric steelmaking has been dowlopﬁw
rapidly, its share in the total steel production almost
doubling in the period of 1963-1967. -

The principal electric steel producers in the country
are Dalmine Siderca, Altos Hornos Sapla, and Establimientos
Metalurgicos Santa Rosa, 8.A. Two 13-ton electric furnaces
were put on-stream at the steelmaking plant of Santa Rosa
in Busnos Aires in 1967 (34).

Oxygen converters will be used more extensively in

-
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Argentina. It is planned to build two 100-ton converters
at the plant of ASINDAR in Villa Constitucion and 2 160-ton
vessels in the works of SOMISA in San Nicolas. This shop
will have a capacity of more than two million tons of steel
per year (58%).

The largest metallurgical companies of the country are
Altos Hornos Bapla, Sociedad Mixta Siderurgia Argentina
(BOMISA), Industria Argentina de Aceros, S.A. (ASINDAR).

Altos Hornos Sapla operates an integrated iron and
steel works in Palpala having four charcoal blast furnaces
with daily productivity of 60-1350 tons, three Thomas con-
verters, two l2-ton slectric furnaces and rolling mills.
Annual steel capacity of this works is abqat 180,000
tons (56). ‘

In 1966 annual production of SOMISA totalled 650,000
tons of iron, 890,000 tons of steel and 750,000 tons of
rolled products (53). BSOMISA operates an integrated iron
and steel works in San Nicolas constructed in 1962. The
works currently has a blast furnace, five open-hearth fur-
naces with a total annual capacity of 1,125,000 tons of
steel (11), and a tinplate shop. The company plans to
enlarge the works in San Nicolas and to raise the stesl
production to 2.5 million tons by 1974. To d@o this it is
planned to build a second blast fwrnace, a second coking
plant, an oxygen converter plant (two 160-ton oxygen con-
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verters), and a continuous casting installation. Capital
investment for these facilities will be nearly $200 million
(58, 60). The enlargement of the works will be in stages.
First stage: Construction of a sinter plant with daily
production of 1,600 tons and moderniszation of rolling equip-
ment. Second stage: Construction of an oxygen éonvnrtcr
plant, a degassing unit and the continuous steel casting
installation. Third stage: Putting in operation equipment
for charge preparation, construction of the second blast

furnace and a coking plant.

Along with SOMISA the companies of ACINDAR, Propulsora
Siderurgica and Dalmine Siderca are also engaged in en-
largement of their enterprises. ACINDAR is planning to
convert its works in Rio Parana near Villa Constitucion
into an integrated iron and steel works. A blast furnace,
an open-hearth furance (with a capacity of 70,000 tons per
year), a basic oxygen converter plant and rolling mills
are planned. Cost of construction is estimated at $77
million.

Construction of a new integrated iron and steel works
was started by Propulsora Siderurgica in Ensenada (the
province of Busnos-Aires) in 1967. The ocost of construction
is $230 million (6). A cold strip rolling mill with a pro-
ductivity of 300,000 tons per yesr will start in 1971, a
hot strip mill with a p:oééetivity of 1 million tons per
year to start in 1973, a blast furnace and an oxygen con-
Qtztor plant by 1975. The initial capacity of this works
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will be 500,000 tons of cold rolled strip per year, with
ultimate crude steel capacity of 1.3 million tons per
year (64).

Dalmine Siderca put into operation a four-strand con-
tinuous sceel casting unit in July, 1968. The company
will increase its steel capacity to 230,000 tons per year
by the addition of a third electric furnace (61, 62).

A susmary of company by company expansion plans for
the Argentina steel industry is given in Table 8 on the
following page.

Taon and Steel Taade

In 1967 Argeatina imported 564,700 tons of steel prod-
wets, prinecipally t:e:n Brasil, Federal Republic of Germany,
Japan, the United llnm and the United States.

- IOLIVIA

Encagy and Nineral Resources

< ']

Solivia has some known reserves of iron ore but they
are not mined. There are also tungsten ore reserves and
in 1967 tungsten conosntrate eport totalled 1,600 tons.
Some 2 million tons were produced in 1967 (1, 3).
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Iron and Steel Industnry

Bolivia has no iron and steel industry at the present
time,

Iaon and Steel Trade

Perrous metal import totalled 44,000 tons in 1966
and 25,000 tons in 1967 (5), mainly tubes and fittings,
sections and wire. The principal suppliers are Belgium-
Luxembourg, the Federal Republic of Germany, Japan and
the United Xingdom.

Energy and Minexral Resounces

Brasil is the largest country of Latin America, has
the largest stesl production, but ranks fifth in per oap-
ita steel conswmption. Total iron ore reserves of Brasil

are amongst the largest known in the world, with 80,000
million tons of probable ore and proved reserves of 10,000
million tons. The ores are of high quality with an average
t:m ocontent of 55 per cent (1). The largest deposits are
in Itabira and in Congolias. They are located in the state
of lum.w Gerais (reserves of 16,200 million tons with iron
content to 69 per cent). Iron ore daposits exist also in
the states of Mato Grosso (reserves of 1,300 million tons)
and of Bahia (50 million tons) but they have not yet been
mined) (17). All present iron ore production in the country
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is concentrated in the state of Minas Gerais. Iron ore
deposits to date are being exploited by only three com-
panies, Cia. Vale do Rio Doce, Cia. S8iderurgica Nacional
and Mineira. The state-owned Cia. Vale do Rio Doce's
share in total iron ore output in the country is roughly
60 per cent. The company operates some mines 15 Itabira
(100 kilograms from Belo Horizonte) as well as in Cayo,
Conceicao and Dos Corregas where the iron ore mining is
ocompletely mechaniszed. 1Iron ore production at the mines
of Cia. Vale do Rio Dooce in recent years has been nearly
15 million tons annually (21). Due to the increasing
quality requirements for iron ore, Cia. Vale do Rio Doce
has been increasing its facilities for producing agglo-
merated iron ore. In 1966 this company made a contract
with VOEST, AG (Austria) for constructing a pellet plant
with an annual capacity of first stage, 2 million tons
going on-stream in i!é’. A second plant of similar capa-
city is being constructed, final capacity of 6 million
tons per year is projected (28). 1Iron ore mining capa-
cities in Brazil are expected to increase to over 30
million tons per year in the early 1970s and to 77 million
annually tons by 1975. Annual pellet producing capacities
should be 9 million tons in the early 1970s and 18 million
tons by 1°75. Included in mining plans are the large iron
ore deposits in the Paraopeba Valley.

Brasil has large deposits of manganese ores with total
reserves estimated at 150 million tons (1). The largest
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of them are situated in Mato-Grosso. Recently manganese
ore deposits have been discovered in the north-west part
of the territory of Amapa. In Minas Gerais where mining
has been done for a long time the deposits have been ex-

hausted to a considerable extent.

Reserves of chrome ore are estimated at about 5 million
tons with principal deposits in Bahia. Reserves of tung-

sten ore are estimated at 20,000 tons, almost half known

and probable. The ore contains up to one per cent of tung-
sten oxia.n. Brasil has alsoc the reserves of ores containing
nicbium and tantalum. Most alloy metal ores being mined

are exported to the United States. ‘

Potential reserves of coal in Brasil are estimated at H
6,000 nillion tons including known reserves of 2,200 million '
tons. The priaeipa_l coal deposits are in the states of
Santa Catarina and Rio Grande do Sul. In spite of high
content of ash and sulphur this coal is used to produce
coke by blending with imported ooking coal (40 per cent of
indigenous and 60 per cent of importeu coking coals). Por
Por this purpose, Brasil imports from- the United States |

some 1.5 million tons of coal annually.

Porest resources have had a great importance in devel-
oping the iron and steel industry of Brazil since many
blast furnaces operate with charcoal (1967 charcoal iron
proportion was 34.3 per cent of pig iron produced).

.
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Natural gas resources in Brazil are estimated at 10
billion cubic meters. Petroleum reserves are some 135
million tons. The principal petroleum fields are in Agya
Grandi which account for 63 per cent of total oil output
in the country (1).

The installed capacity of slectric power stations was
7.5 million kilowatts in 1966 (4).

Iron and Steel Industay

The iron and steel industry of Brasil includes ten
integrated works and twenty semi-integrated works with
steelmsking and rolling shops. Other non-integrated
works have esither steelmaking or rolling shops.

Ah outstanding featurs of the Brasilian iron and steel
industry is its territorial concentration. Most iron and
steel works (including the ten largest ones) are situaged
in three states in the Eastern part of the country, namely
in Minas Gerais, S8ac Paulo and Rio de Jameiro. The share
of these states in all ferrous metal production in the

' country is more than 90 per cent (14). The concentration
of nearly all iron and steel industry in such small area
is due ‘to the availability there of raw materials and |
fuels, the nearness of the large harbours of Rio de Janeiro
and of Vitoria as well as the locally well developed trans-
portation. |

More than 50 companies are engaged in ferrous metal

L]
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in the country. The largest of them are Companhia Sider-
urgica Nacional, Siderurgica Paulista (COSPIA) and Usinas
S8iderurgica de Minas Gerais (USINIMAS).

The largest integrated iron and steel works in the
country is the conpmhia 8iderurgioca Nacional in Volta
Redonda, with iron production of one million tons per
year, that of steel at 1.4 million tons per year. This
plant has four coke batteries, two blast furnaces, eight
200 ton open-hearth furnaccs, an oxygen plant with a capa-
city of 30 tons per day, two clectric furnaces, two cru-
eible furnaces, a slabbing inill, two plate mills, one con-
tinuwous hot strip mill, two cold strip mills, two electo-
lytic tinning lines and two galvanising lines in this
works (11). In 1968 all works of this company produced
926,000 tons of iron and 1,344,000 tons of steel (90).

COSIPA founded in 1960 has an integrated iron and
Steel wezko at Cubatao (320 kilometers southwards of Rio
de a&mim) . Production capacities of this worku com-
missioned in 1966 were 500,000 tons of pig iron and 600,000

tons of steel per year. Final exuﬂt steel capacity of the
ver)u is planned to be 2.5 million tons per yesar. The
plate has two coke oven batteries, the largest blast fur-
nace in Brasil with a daily production planned for 2,000
tons, two 75-ton oxygen converters, an 1,100 millimeter
slab mill, plate and hot md cold strip mills (11, 31).
In 1968 COSIPA produced 489,000 tons of pig iron and

557,000 tons of crude stesl (90).




Construction of the integrated iron and steel works of
USIMINAS started at Ipatinga in 1956. The first stage of
this works was completed in 1958. The works has two coke
batteries, two blast furnaces, two oxygen converters with
an annual capacity more than 600,000 tons of steel and some
rolling mills. 1In lttliUSIMIRAI produced 605,000 tons of
iron and 649,000 tons of steel (90). Increased capacity to
1.2 million tons per year and later to 2.4 million tons per
year is planned (29). The same company plans to build a
cold strip mill at the plant in Belo-Horisonte.

A new special steel plant of Acos Anhanguera, B.A. was
commissioned in Mogi das Cruses in 1966. The plant's capa-
city is planned for eventual 200,000 tons per year (32).

A plant for USIBA with a capacity of 200,000 tons of
rolled products per year and a plant for COSINOR with a
capacity of 120,000 tons of steel per year are to be con-
structed. A project to build a plant of Metamig Company in
Parapecba Valley has been preparsd and approved, its capa-
city being 2 million tons of sections per ysar. The cost
of construction is $250 million (29).°

There are 38 blast furnaces that produce iron in the
ocountry (the majority of them have small working volumes
and operate on charcoal). About 3 million tons of iron
were produced in 1967. Before World War Il‘iron.wal pro-

duced in small blast furnaces operated on charcoal but

since 1946 coke was used in some furnaces and by 1964 more
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than half of total iron produced in the country was ob-
tained from blast furnaces operated on coke. Nearly 1.7
million tons of coke was produced in Brazil in 1967. Nearly
90 per cent of blast furnace production is iron for steel-
making.

Brasil is one of a few countries of Latin America pro-
ducing ferroalloys, production of which was over 57,000
tons in 1967. Perrcalloys are produced mainly at plants
in Mova Iguaca and Honorio Gurgel and at the plant of Com-
panhia Siderurgica Nacional in Lafayette.

Brasil plans to increase its total steslmaking capa-
city to 7.5 million tons by 1972 from 1968's 4.5 million
(18). Most steel is currently produced in open-hearths,
with oxygen converter production sharply increasing,in
1966 being 2 million tons per year. The first two oxygen
converters were installed in Brasil at the Cia. Siderurgica
‘Belgo Mineira plant in Monlevade in 1937. Presently six
large companies have oxygen steelmaking plants.

sheets and plates share of total output of rolled steel
in the ocountry has also been increasing and was 36 per cent
of total in 1966 (19). The largest producers of flat prod-
uets in Brasil are Cia. Siderurgica Nacional, COBIPA and
USININAS and the principal producer of tubes is Cia. Sider-

urgica Mannesmann.
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Iron and Steel Tarade

Brazil presently makes 100 per cent of pig 1;-on domesti-
cally and 80 per cent of the country's rolled éroducts re-
quirements. Most imported steel etill consists of sheets
and plates. The main l.wplhri of rolled products are the
Federal Republic of Germany, Japan, the United Xingdom, the
United States and Yugoslavia. Brasil also exports some
steel mainly to other Latin American countries. The Govern-
ment of Brasil has set up regulations which tend to limit
eteel imports and to increase exports. Brasil is also one
of the world's major producers and exporters of iron ores,
with total production of 30 million tons expected to double
in the 1970s. ¢

Energy and Mineral Resources

Nigh quality iron ore exists in Chile vith total re-
serves estimated at 1,000 million tons (1). The largest
deposits are at Bl Laco, Algarrobo, and Santa Fe with com-
bined reserves of nearly 500 million tons of high grade
ore (17). A newly discovered deposit at Bequeron Chanar
has reserves of 80 million tons of high quality ore and
70 million tons of low quality ore. The principal iron
ore deposits bctnc mined are in the provinces of Atacama
and CM. These deposits are mined by three companies
(Minera Santa Fe, Bethlshem Chile Ircn Mines and Acero de
nciuoa) which together p}-odm 80 per cent of all iron
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ore in the country. Deposits in Cocimbo, Capiacp and

Chaniaral are mined by Minera Sante Fe. This company's

Bl Laco deposit is situated in an area with difficult

acosss and is not yet mined. The deposits of El Romeral ,
and E1 Tofo have been mined by Bethlehem Chile Iron Mines
for 70 years, and the latter deposit is oconsequently ex-
hausted. A oconcentrating plant with capacity of 60 tons
per hour was started at' the El Tofo mine in 1965 to process
ores fyom the mine's dugp (68). Bethlehem is investing $20
million in the dtvcloénat of Bl Romeral mine to increase
its production from 3 to 4.5 million ton of iron ore
annually. Included is a new beneficating plant to start
in 1972 with capacity of about 1.6 million tons of conoen-
trates per ysar. Overall iron ore production in Chile is
expected to be nearly 20 million tons per year in the early
1970s (29). Almost 90 per cent of iron ore produced is ex-
ported, mainly to the Pederal Repuwblic of Germany, Japan,
and the United States.

 Total reserves of manganese ores are 22 million tons
(incliwding 1 million tons of proved, balance probable ores).
The principal deposits are located in the province of Cocim- '
bo, with a content of manganese varying from 27 per cent to
$3 per ceat. Annual production is approximately 40,000 tons,
a small part of wvhich is exported, the balance being used to

produce ferromanganese (1).

Ooal reserves of Chile déo estimated at 700 million tons
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including proved reserves of 60 million tons. DNearly 80
per cent of all coal mined in the country comes from near
Hauchipato and is used primarily for domestic steel pro-
duction. In recent years oocal production was 1.7 million
tons per year, and some coking coal has been imported
(19).

Ixon and Steel Industry

In 1966 Chile was second in per capita steel pro-
duction in Latin -America and third in per capita stesl

consumption.

An integrated iron and steel works of the Cia. de
Acero del Pacifico (CAP) is situated in Hauchipato. Its
construction vas started in 1947 and have been followed
by several sexies of expansions. Presently CAP's plant
has thd following equipment: 70 coko ovens; two blast
furnaces with hearth diameters of 6.3 meters and capa-
cities of 950 and 1,100 tons per day, (the larger uses
oil injection) (70); two 100-ton md two 200-ton open-
hearth furnaces; a blooming mill and folling mills pro-
&ueiaq bars, plates, sheets; two galvanising lines and
give hot dip tinning limes. FPurther expansion plans ia-
clude a thiré blast furnace, two oxygen coaverters, two
continuous casting machines, a light-section mill, an
electroplating tinning line and a thizxd galvanising lime.
Crude steel capacity will be increased to 1 million tons

annually (11).
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Cia. de Productos de Acero makes electric welded tubes
in a plant at Hachiuvato. Production in 1967 was 10,000
tons of tubes and 3,000 tons of cold-rolled shapes. The
ocompany plans an increase in capacity to 22,200 tons per ,
year by 1974.

Chile has five smaller steelworks, four wsing electric
furnaces to make both special guality and merchant bar
steels. Total steelmaking capacity is less than 75,000
tons of cruds steel, with somewhat higher finishing capa-
city. The plant of Carburo y Metalurgia is located in
santiago. It produces ferromanganese, siliocomanganese,
ferrosilicon and other alloys, with 1967 production of
9,900 tons.

Taon and Steel Trade

Ferrous metals imported mostly from Japan and the
United States average less than 100,000 tons per year,
consisting mainly of railway materials, tubes and fittings
(19). .

L]

Chile also exports up to 30,000 tons of steel prod-
ucts per year to other Latin American countries.

Eneagy and Mineral Resources

Colombia possesses relatively small reserves of iron
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ore, adding up to 120 million tons including 50 million
tons of proved and probable reserves with an average iron
content of 47 per cent (l1). Resources of Pax del Rio de-
posit situated at the north of the country are estimated
at 100 million tons of ore containing an average 48 per
cent of iron (17). Iron ore deposits are known in the
vicinity of Medellin.

Small deposits of manganese ore exist in the country
but are not yet mined. Recently two large deposits of
nickel bearing ores were discovered in the department of
Cordoba. Capital investment ¢to exploit these deposits
was estimated at $44 million (72).

Potential reserves of coal in Colombia are estimated
at 12,500 million tons including proved reserves of 210
million tons. Thers are some probable dsposits of coking
rcoal as yet not completely studied. Principal coal de-
posits are located north-sast of Bogota. Output of coal
is at a 3 million tons per year level, the highest coal
production of any country of Latin America.

. L4

Known petroleum reserves total 230 million tons, with
principal fields in the basin of the river Magdalena and
Lake Maraciabo. In 1969 40 million tons of pstroleum were

produced, a large part of which was exported.
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Ixon and Steel Industry

The integrated iron and steel works of Acerias Paz
del Rio in Belencito accounts for 90 per cent of domestic
ferrous metal prcduction. Equipment includes a sinter
pPlant, coke ovens, a blast furnace, three 20 toh basic
Bessemer converters, one 20 ton electric furnace and
rolling mills producing billets, heavy and light sections,
rails, flat-rolled, a galvanizing line and wire products.
Current steelmaking capacity of 250,000 tons of crude steel
is to be increased to 500,000 tons by the mid-1970s, with
a new blast furnace, oxygen converters and related raw
materials and finishing equipment (74).

8iderurgica de]l Pacifico operates a 30,000 ton per
year steel plant with electric arc furnaces and rolling
mills producing merchant bars and some special steels. In
1967 Empresa Siderurgica put into operation electric fur-
naces, rolling mills and two welded tube mills. The com-
pany plans to install another electric furnace, continuous
casting and a tinning line in its non-integrated iron and
ll.tﬂl works. ’

Construction of three new iron and steel works is fore-
seen in Colombia (18, 73). An integrated iron and steel
works at Tibate (near Medellin) with a steelmaking capa-
city of 300,000 tons per year, an iron and steel works at
Barranquilla (a harbour in the north of the country) with |

a capacity of 100,000 tons of plates and sheets per year
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and an iron and steel works with a capacity of 100,000
tons of steel per year at Sinacura (near Bogota) might be
built. In 1970 Acerias de Colombia started operation of

a galvanized sheet plant.

Iaon and Steel Trade

At the present time, steel products are still imported.
In 1967, 101,000 tons of steel came into Colombia, mainly
from the Pederal Republic of Germany, Japan, the United
Kingdom and the United States.

Energy and Mineral Resourees

Bowador has potentially large mineral resources, still
very little dsveloped.

Tron and Steel Industry

Bcaudor's only steel producing plant bslongs to
Acerias Nacionales del Boaudor, located in Guayaquil, and
has a rolling mill with 25,000 tons per year capacity of
reinforcing bars.

Taon and Steel Taade

Import of ferrous metals totalled 75,200 tons in 1967,
the p:i.néipal supplier being Belgium-Luxembourg and France.
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MEXICO
Energy and Mineral Resourcesd

Mexico has the highest national income in Latin America
and is second to Brasil in population and in ferrous metal
production. The ocountry is rich in iron ores, with poten-
tial reserves estimated at 900 million tons (1). The
largest deposit is Sierra de Marcado (the state of Durango)
with reserves utimutgd at 150 million tons of ore con-
taining over 60 per cent iron. Recently a large deposit
of iron ore was discovered in Pena Colorado on the Pacific
seacoast (the state of Colima), with estimated reserves of
130 million tons of 69 per cent iron (27). Other deposits
are at Las Truchas, which has 145 million tons of 50 per
cent iron ores and Muevo Leon with 100 million tons at 58
per cent iron (17). A new mine in Pena Colorade will have
2 million tons of iron ore output annually (36). Total
production of iron ores in Mexico has been about 3 million
tons anhull.y. ' )

Total reserves of manganese ore are estimated at 7.2
million tons. Only the deposit at Autlan (in the state
of Jalisoo) is now being mined with ores of up to 45 per
cent minganese. Mining the manganese ore deposit of
Molango (the state of Hidalgo) was to be started in 1968.
Manganese ore production has been about 60,000 tons per
year, vhlxno_ct all iron and manganese ors produced is con-

suned in uuxieo,__wuith only a negligible part exported,
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mainly to the United S8tates,.

Total coal reserves in Mexico are estimated at 4,000
million tons with known reserves of 300 million tons. The
principal coal deposits are situated in the states of
Oaxaca, Cohuila, and Sonora. Reserves of natural gas are
estimated at 283,200 million cubic meters, with the prin-
cipal reserves concentrated in the north-eastern part of
the country. Mexico is the fifth country in the worild in
natural gas production, with some of the gas produced ex-
ported. Proved petroleum reserves amount to 338 million
tons, with the principal fields concentrated near the Gulf
of Mexico. The state-owned company Pomex controls oil
production and refining.

Iron and Steel Iudu-t:u

The iron and steel industry of Mexico consists of
nearly 60 companies, of which four are integrated, several
are non~integrated, and tho' balance having rolling o
finishing mills. More than half steel products rolled
consist of sheets and reinforcing bars. Steel tube out-
put of Mexico accounts f~r two-thirds of total tube pro-
duction in Latin America.

The four largest steel companies Cia. Pundidora de
Fierro y Acero de Monterrey, S.A., Altos Hornos de Mexioo,
8.A., Hojalata y Lamina, S.A., and Tubos de Acero de
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Mixico, A.8. (TAMSA) produce 90 per cent of Mexico's steel.
Only the Cia. Fundidora de Fierro y Acero de Monterrey,
8.A. existed prior to World war II.

Altos Hornos de Mexico, B8.A. is a state-owned company.
In 1967 the iron and steel works of this company produced
nearly 70 per cent of total iron and more than 40 per cent
of total steel in the country. The company has three iron
and steel works located in Monclova, Pedras Negras and
Mixico, DF. The iron and steel works in Monclova is in-
tegrated. Equipment includes a ocoke plant, sinter plant,
three blast furnaces, an eight furnace open-hearth shop
making 1.4 million tons per year, a blooming-slabbing mill,
a hot strip mill, plate mill, cold strip mills, hot dip
tinning lines and one glavanizing line. BExpansion is under
vay vwith a fourth blast furnace, a blooming mill, an
oxygen oconverter plant having two 60 ton oxygen converters
with annual capacity of 500,000 tons (to be increased to 1
milliop tons later ) (39). 8teel production of Altos
Hornos de Mexico, 8.A. was nearly 1.35 million tons in 1967
and is to be increased to 3 million tons in the early 1970s,
and ¢to 4 million tons by 1980. Expansion plans include
building a new iron and st.el works in Las Truchas in one
of the most important iron ore producing areas (the state
of Michoacon). A sinter plant, ten electric ore reduction
furnaces, an oxygen oconverter plant and some rolling mills
are projected to be built at this location (41).

TN
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The iron and steel works of the Fundidora de Fierro y
Acero de Monterrey, S.A. has three blast furnaces (in-
cluding one producing ferromanganese), eight open-hearth
furnaces (four 90 tons and four 225 tons), a blooming-
slabbing mill, rolling mills, a billet mill, a plate mill,
a continuous hot strip mill, a rail and structural mill,
three cold strip mills and a continuous galvaniszing line
(11) . A 1320 millimeter continuous cold strip mill was
put in operation in 1968. 1In 1966 the company's crude '
steel production was 563,000 tons. Its steel capacities
are planned to be 1.5 million tons by 1975 and 2 million
tons by 1980.

Hojalata y Lamina, 8.A. is probably the world's
largest producer of sponge iron. It has an iron and steel
works in Monterrey haﬂnq a sponge iron producing plant,

a steelmaking and a rolling plant. Iron ore is delivered
to the works from the mines at Bl Ensina. 8Sponge iron is
produced in two direct reduction units using natural gas
and with daily production of 200 and %00 tons. The iron-
content in the finished sponge is about 83 per cent (44).
Sponge iron is charged in seven arc furnaces with a total
crude steel capacity of 450,000 tons per year. Charge

. consists of 350-7% per cent sponge iron and 25-50 per cent .
scrap. The Monterrey plant includes two hot strip mills,
two cold mills, a temper mill, a hot dip tinning line and .
an clcctrqutic tinning line with capacity of 60,000 tons

per year. Hojalata y Lamina, S.A. hiﬂ a capacity of
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500,000 tons of crude steel per year (46). The company
has recently put a new integrated iron and steel works on-
stream in Pusbla at the distance of 115 kilometers from
Mexico City. This plant also uses npohqe iron in an
electric furnace shop having a capacity of 300,000 tons
crude steel. The plant operates two four-ltnm;. continuous
casting machines ahead of a rolling mill producing bars,
sections and wire rods (47). Investment costs are esti-
mated at $42 per annual ton (48). Current crude steel
capacities of the Hojalata y Lamina, 8.A. group are about
800,000 tons, to be increased to 1.5 million tons per year
by 1975 and to 2 million tons per year by 1980.

Tubos de Acero de Mexico, 8.A. (TAMSA), has an iron
and steel works in Vera Crus of 250,000 tons crude steel
capacity from three 50 ton electric furnaces, followed by
three rolling mills specialising in seamless tube pro-
duction. The thirad dircct reduction sponge iron plant
in Mexico was put on-stream in this works in 1967, making
300 tons per day (49). Steel production capacities of
TAMBA are 230,000 tons per year, wigh ?lmd increases
to 600,000 tons by 1975 and to 800,000 tons by 19. ),

The Govermment of the State of Colima has announoced

' its decision to build a new integrated iron and steel
works with the capacity of 1 million tons per year, using
the iron ore deposit of Pena Colorado (34).
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Iaon and Steel Taade

Current domestic steel production in Mexico supplies
about 80 per cent of total consumed. Major exporters to
Mexico are Canada and the United States. Part of Mexico's
iron and steel p:oductian is exportsd, again mainly to the
countries of Latin America. In 1966, exports amounted to
156,000 tons (50).

Energy and Minexal Resources

The country has high quality iron reserves estimated
at 1,170 million tons, including proved reserves of 500
million tons having 56 per cent iron content. The prin-
cipal deposits are oohooatntod in the department of lIca.
Proved reserves in this area total 200 million tons of
ore with iron-ocontent of 60 per cent (1). Major iron ore
production started in Peru in.195%5 when 1.7 million tons
of ore of up to 58 per cent iron content was mined.

A deposit at Marcona is mined by Marcona Mining Com-
pany, which has also built a major iron ore complex near
the harbour of San Nicolas. These include a concentrating
plant, the first South American pellet plant with a capa-
city of 1 million tons per year, and a second pellet plant
with a capacity of 2 million tons per year. Hematite and
magnetite iron ore are treated at these plants and the
iron content of the pellets is 67-68 per cent (76). Some
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7 million tons of iron ore including 3 million tons of
pellets were shipped from Jarcona in 1966 (75). Peru's
cotal iron ore output is expected to be 12 million tons by
1971, most of which will be exported to Japan and the
United States (77).

Manganese ore dsposits exist in Peru but have not been
explored thoroughly, and only a negligible quantity of man-
ganese ore is produced at one mine. Coal reserves of 600
million tons exist, consisting of both bituminuous and
anthracite gqualities. BSome coking coal deposits are known.
Annual coal production amounts to 170,000 tons, coke pro-
duction is nearly 40,000 tons per year.

Iaon and Steel lndut&_y

In 1958 Peru itfrtod creating the integrated iron and
steel works of a state-owned Bociedad Siderurgica de
Chimbote whose capacity is currently more than 300,000 tons
of steel per year. The iron and steel works in Chimbote,
situated on the seacoast in the area of coal and iron mining
is supplied power from a hydroelectric power station in
é!n valley of the river Santa. The Chimbote plant has
two clgmic smelting furnaces plus a 200,000 ton per year
blasc furnace, two 30-ton arc furnaces, two 25-ton oxygen
converters, a continuous caster, and rolling mills to make
merchant bars and billets. '

Plans to build a special steelmaking plant at Caplina
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in the southern part of the country have been studied.

The expected cost of its construction would be $24 million
(78). A plant for producing tubes of large diameter with
a capacity of 25,000 tons per year has also been proposed.

Iaon and Steel Trade

The Chimbote plant supplies only 30 per cent of Peru's
stesl reguirements. Sheet, plate, sections, tubes and tin-
plate are main imports, totalling 174,000 tons in 1967,
with principal suppliexrs being Belgium-Luxembourg and
Japan. Swmall amounts of steel are exported from Peru into
other countries of Latin America.

. GRUGUAY

Energy and Mineral Resourced

Raw material resources of Uruguay available for
developing an iron and steel industry have been very little
explored.

Iaon and Steel 'Industry

Uruguay has the lowest per capits steel conswption

" among those Latin American countries that produce steel.
Nervion 8il is the only steel p:odm:, operating a 12-ton
open-hearth furnace, & small electric furnace and a billet
mill, making semi-finished steel (29). Cinoca 8.A. has
three small plants producing billets and welded tubes
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(5,000 tons per year) and a small amount of ferroalloys.
Some 25,000 tons of reinforcing steel can be rolled per
year at the Industria Nacional Laminadora, S.A. plant (11l).
Several other companies produce galvanized sheets.

Total rolled steel 'output in Uruguay amounted to 26,000
tons in 1966 (60).

Taon and Steel Tarade

Some 13,000 tons of steel were imported by Uruguay
in 1967, mainly from Belgium-Luxembourg, the PFederal
Republic of Germany and the United Kingdom.

.

Energy and Mineral Resources

’

Vmiuanh has considerable iron ore reserves, amounting
to 2,100 million tons of ore containing more than 50 per
ocent 1;@. including proved reserves of 1,600 million tons
(1). The richest deposits are in El Pac (reserves of 250
million tons of ore containing 68 per cent iron) and Bierro
.hnvnt having 1,400 million tons and €63 per «ht iron
respectively (17). A new large deposit near Guri was dis-
ooversd recently with total reserves estimated at goo
million tons of ore containing 48 per cent iron (63). Yron
ore mining at the dsposits of El Pac and Bierro Bolivar is
ocarried out by two companies, Orinogo Mining (85 per cent
of production) and Iron Mines (15 per cent of production)
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with the participation of the United States Steel Corpora-
tion and Bethelhem Steel Corporation. Orinoco Mining is
putting on-stream a highly-metallised brioquet plant of 1
million tons capacity in Porto-Ordas (66).

Venesusla is second in Latin America in the amount of

iron ore produced. Ninety-seven per oent of iron ore

| mined is exported mainly to the Pederal Republic of Germany,

Japan, and the United States.

Proved reserves of coal are negligible, with total
coal production only 34,000 tons in 1966 (1). Indigenous
coals can be used for coke production providing they are
mixed with imported coal. Venesusla is third in the world
in crude petroleum production (in 1968 amounting to 15.8 !
million tons) and first in petroleum export. A 934 billion
cubic meters reserve of natural gas exists in the ocountry,

vith very mininal current production.

Taon and Steel Industry

Venesuela is first of the lLatin American countries
in its per capita steel usage, Loth in domsstic production
and apparent steel consumption. The domestic steel indus-

works, two steelmaking and rolling plants and a sheet
galvanizing plant. Crude steel production in Venesusla
is expected to reach 1.5 million tons by 1975 and over 2
million tons by 1980.
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Venszusla's integrated works belongs to the state-owned
Siderurgica del Orinoco, C.A. (SIDOR) with its plant located
in Matangas. The plant's equipment includes: a million ton
sintering phm':, nine electric smelting furnaces with a
total capacity of 650,000 tons of pig iron per year, four
230~-ton open-hearth furnaces with a total capacity of 800,000
tons per year, a blooming, and billet rail, structural and
section rolling mills, and a seamless tube mill with a capa-
city of 300,000 tons per year (11). Steelmaking capacities
of SIDOR are to be increased to 1.2 million tons per year,
with rolling capacity for flat-rolled products, and a
strip galvanising line. Siderurgica Venesolana (SEVENSA)
is a privately owned plant with two electric furnaces, con-
tinuous casters, and rolling mills for merchant bars and
wire rod. Total capacity of the plant is 120,000 tons

per year.

14

Lamigal Company his been operating a facility making
34,000 tons of galvaniszed sheets annually since 1964, This
plant was built with the participation of Japanese ocom-
panies (29). 8idero-Galvanica 8.A. operates a galvanized
sheet -plant of 20,000 tons per year capacity.

Iaon and Steel Taade

Strip, plate and sheet predominate among the more than
- 300,000 tons of steel products imported annually by Vene-
susla (19). Imports come mainly frod Pelgium-Luxembourg,
the Federal Republic of Germany, Japan and the United States.
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THE COUNTRIES OF CENTRAL AMERICA

The mineral resources of the countries of Central
America are insufficiently known. Deposits of ixon ore
in Honduras, Costa Rica and Salvador exist but are not
mined. Minor reserves of chromite ore are known in Guate-
mala. Mining of ore was started at the time of World War
II and totalled 28,000 tons in 1963. Coal resources (in-
cluding brown occal) in Honduras are estimated at S million
tons. In a number of countries charcoal production is
possible (29). Blectric power output in all countries of
Central America totalled more than 2,500 million kilowatt-
hours in 1965, half of which came from hydroslectric
plants (29).

Nearly all the reguirements for ferrous metals in these
oountries are met by imports, totalling about 300,000 tons
in 1!66', and at approximately equal levels in each nation
(83). Billets, sections, -Snu and plates, and tubes
are the main items of imports. Principal suppliers are
Belgium-Luxembourg, Prance, the United Kingdom and the )
United States. Small non-integrated works are presently
proposed in all countries of Central America.

COSTA RICA

In Costa Rica a steel tubemaking plant with a capacity
of 6,000 tons per year is being constructed by Industrias
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Metallurgicas (INMENCA) with the participation of Mannes-
mann A.G. (the Federal Republic of Germany) (84). A gal-
vanizing line is operated by Metales, Cia. 8.A. producing
in 1967, 11,000 tons. An increase in the country's capa-
city of galvanized sheets to 30,000 tons will result when
a second line goes into operation (8%).

VADOR

In Bl Salvador there is a small foundry working on
scrap. A plant to produce galvanised sheets with a capa-
city of 1,000 tons per year, and a tubemaking plant are
Planned. A plant to produce bolts and nuts with a pro-
duotivity of 600 tons per year may be constructed with
the assistance of Japanese companies.

| GUATEMALA

In Guatemala there is a sheet galvanizing plant with
a'cmcity of 12,000 tons p&r ysar. It has also been built
with the financial and technical! assistance of Japanese
firms (86). Aceros Suares has a small plant with a rolling
mill capacity to produce 30,000 tons of merchant bars
annually (87).

‘!lurq are no steel plants in Honduras. Altos Mornos

@ Mexico has studied the possibility of building a steel-
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making plant there with a capacity of 50,000 tons of
steel per year (29).

RICARAGUA

In Wicaragua Cia. Aceros Naciorales was established

in Manague in 1965 and plans to build a plant with capa-
city of 10,000 tons of tubes and sections per year (29).

givT

In Panama Cia. Hierro Technica purchased the equip-
ment (in Pederal Repuwblic of Germany) for a plant with

a capacity of 6,000 tons of stesl sheets per month. Pro-
duction of this plant is designed for the automobile in-
dustxy (80). Acero Panama 8.A. established in 1961 operates
a small electric furnace plant with a rolling mill having

& capacity of 20.00'0 tons per year of ﬁtatoreiug bars

and wire rod.
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CARIBBEAN COUNTRIES

- CUBA

Cuba's economic activity is still primarily agri-
cultural, with sugar as the chief crop. The country, how-
ever, has large mineral reserves, particularly lateritic
nickel ores, as well as copper, pyrites and some chrome
and manganese ores. Cuba's nickel production, estimated
at 40,000 tons in 1969 makes it the world's fourth largest
producer. Cuba's iron ore reserves occur mostly as by-

product to nickel, sulfur (pyrites) and even copper. In-

vestigations ah under way to use the iron-rich (38 per

oent iron in the case of Nicaro nickel processing residue)
material for steelmaking.

Cuba has in operation a steelmaking plant with four
open-hearths having a capacity of 100,000 tons per year
to be increased by addition of a f£ifth open-hearth.
Imported scrap is used, and the output is merchant bars |
and angles. Production in 1969 was 55,000 tons. The
~government plans to expand steel capacity substantially
in the early 70s as basis for an overall heavy industry
development. As noted, it is planned that Cuba's nickel-
smelting plants will be the basis for a completely inte-
grated iron and steel industry. Aimed-for production
will probably be in the range of 250,000 tons annually in
the first stage and 500,000 tons in the second stage.




Exact figures on Cuba's imports have not been available
for some time. In 1955 and 1960 Cuba imported 269,000 and
216,000 tons, respectively, divided in 1955 as follows:
merchant bars 89,000, wire and rod 53,000, plates and sheets
34,000, tinplate 18,000, balance milconaneoul.. It is pro-
bable that by 1969 imports were at approximately the same
level. Most of these were from the Soviet Union and other

socialist countries.

- JAMAICA
Jamaica is an island of 10,962 square ki‘lmur area
situated in the Caribbean Sea about 140 kilometers south
of Cuba and 160 miles west of Haiti. Although not strictly
a Latin American nation, its location is in the same gen-
eral area. Jamaica has large reserves of bauxite and
gypsum and the country accounts for nearly 25 per cent of

world bauxite production.

In 1962 the Caribbean Steel Company, Ltd. was formed,
with 50 per cent ownership by the Caribbean Cement Company
Ltd, and the balance various Jamaican and outside interests.

A steel plant with one 15-ton electric furnace, annual capa-
city 35,000 tons and an 18 inch and 12 inch bar mills with
80,000 tons annual capacity was built at Spanish Town at a
cost of about $2.5 million. The plant uses scrap origin-
ating in Jamaica. Production in 1969 was under 30,000 tons.
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CHAPTER 6

THE JRON AND STEEL INDUS'YRY OF THE »TDDLE EAET CCUNTRITS

The countries of the Middle Eaul bave only vazentiv
started domestic production of ferrous metals., Small non-
integrated works, pre-dcominantly for ligut slzucturals and
bars and pipe mills have boern commissicon:d only in th: low:

few yaars,

Most countries of the region have concidarable npatro-
loum resources und the oil industry i& the major factexr in
the economy of the zrea. Some genery! economic dnta of
Middle REast countries are given in abla Y . Recorves of
mtallurgical raw materials have not icin completely in-

vestigated in tho:ze countrizs.

Potential reserves of iron ore arc¢ aaiimated ac 1,23V
million tons of which 1,000 million tona are in iran and
Lebanon (1). Iron ore output in the srea s inwignificant,
being at the lovel of 60,000 tons in 1947, Doposits of
manganese and chrome ores are Xnown in lran and Jordon.
ih«nt output of manganese ore was naariy 4'000-'203' with
chrome ore output some 150,000 tons annuvally, Eoth from

Iran, There is as yet no mining in Jerdan.

Reserves of coal, including some coking coals, are hnowa

only in Iran whore there are 300 million tons of potential
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resexrves, with probauble reserver of (5 nillion tons.

Recent cozl output in Tran has baen abous 310,000 tons

per year. Raserves of naturcl vas are asiina*ed at 6,200

billion cubic meters including those in Iren at 2,100
billion cubic meters end in Sauvdi Axrbin 700 billion

cubic meters.

Patroleum reserves of Mildle Tarnt countrias are enii.-
mated at akout 36.8 billion ~ons vwhich arounte tc 2 TEAY
substantial poriion of total warld resouves, In 2267
Petroleum output of this region amoun:d to soms %10

million tens.

Thexe are small non-integruted works making rerchant
bars and pipe in the area, specifiaully in Lebenon, Sendd
Arabia, Kuwait, Iraq and Iran. In Iran a fully-inteqrated
works vith annuul caprcity of 300,000 tons ¢f crude steul
is plunhcd with the technical assistance of the Soviet
Union. 8ome of the other countries of the region have

also announced plans for iron and otoel fecilities.

Although countries of the Middlo Zast are smalicr than
developing couniries of Africa in reupect to population
and land areas they import considerably more stcel prod-
ucts. Annual tonnage of such imports by Middle Kect coun-
tries increased from 633,200 to 2.) million tons from
1955 to 1967 (6, 7). Most stee) imported is used in the
petroleum, construction and agricultural 'ndustries. Heavy

&nd light rections, sieel pipe and fittings arc the major
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imported steel products (81).

The principal sources of finances for industrializa-
tion of Middle East countries are petroieum sales and
royalties. It should be emphasized taat unsettled condi-~
tions in the Near East have adversely affected projects for
constructing new iron and steel plants. 1In addition, there
are shortages of skilled workers and management, ac woll
a8 scarcity of domestic steelmaking rasources. Becausa of
these detrimental factors as well as the likely continuing
~growth in demand for ferrous metals, it is probable that
countries of the Middle East will continue to defend

largely on imports of steel. Total imports will incroase
to S million tons by 1980.

BAHRAIN

!

Energy and Mineral Resources

\

No exploration for iron ores has been dono. Estimated
petroleum reserves are 23,2 million tons, with 1967 out-
put at 3.53 million tons.

lxon and Steel Industry

Bahrain has no iron and steel industry at the present ®
time. '
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Tron and Stieel Trcde

In 1967, ferrous matal imports were 14,200 tone cun-

sisting primarily of saections and stecl tubes and fitrvings.

IRAN
Energy and Minenal Reosoutecsd

Potaniial iron ore reserves of the countxy are enti-
mated at 560 million tons with up to 61 par cent ircr
ocontent. Outpui iz nreseatly cnly 60,000 tona (2963},
Intensive exploretion has boen under %2y since L9685, wish
search for iron ore deposius preceding planned coustructien !
of an iron and cteel vworks. There are pproximataely 1°
million tons of high-grade iron ore in the Chogird deposit
situated 10 kilomatefo to tho northenu:zi 2f the Bafk Ouasie,
In the same deposit some 50 million tons of nominally 60
per cent iron o.e: exist at a dapth of caveral hundiad
meters. Other probable deposits exist, including 80 million
tons of 62 par cent iron contont in the Dafk=-lesd aren.
Large deposits cre potentially availablo at 200 kilemectoers
distance from Isfehan (10).

Iran has somo rescrves of mangancse and chroms oren,
Potential reserves of 30 per cent manjanese ore are esti-
mated at 0.5 million tons, with proved oras of 0.1 million
tons. Potential reserves of chrome ore are estimated at
50 ﬁillion tons, ﬁith chfoab ore ncw'bcinq mined in

Horasan and Kerman. In 1965, 3,600 ‘ons of marcaress orxe




and 152,400 tons of chrome ore were produced (1).

Potential reserves of coal in Iran amoun. to appruxi-
mately 300 miilion tons with proved razsccrves of 65 million
tons. Coking ccal exists in Hojedk Dar Tangal area o
the north east ¢f Kerman, vhere up to 20,000 tone are
mined annually for local consumption. The coal is pro=-

duced in small mines belonging to the state (1).

Probable natural gas resaerves arc cstimated «t 3,100
billion cubic motars, with 1965 output at 1.232 billion
cubic meters. It is anticipated that natural gas pro=-
duction will increase to 5.5 billion cubic motexe par
year after the completion ¢f the Transiranian gac pipe-
line. Iran is third in the.countries of the Middle Past i
with proved reserves of petrcleum estimated at 7.3 billion
tons. Power generating capacity of 791,000 kilcwatts,
with 1966 generated power of over & million kileowart-

nours (2).

Iaon and Steel Industry

In 1967 Ahwaz Pipe Mills Company completed con-
struction of the country's first pire plant. The plant
has a capacity of 450,000 tons of electric welded pipe in
two sise ranges madt’on four pipe mills. Cost of the worke
is estimated at $1,€00,000. The plant employs 220 vorkers
and 4§ tpqipnoring and management personnel. An agraement

with the U.8. Torrarce Machine Company was concludcd for

~ training Iranian personnel over a five year poricd for
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running the plant. It is anticipated that the 450,000 ton
annual capacity will cover 80 per cent of demand for pipe
for the construction of the Transivarian gas pipeline.

Another works is now planned by the sine cowpany (5, il).

Iran's first rolling mill was Souirizsicned lr 1367 by
Iranian Rolling Mills Company in Scutn Ahwaz., Built by
Demag A.G. (Pederal Republic of Germany) the miil started
up with 65,000 tons of 1ight section capzciiy pex year
using imported billets (S). A rod mill of 85,000 tonc
annual capacity has been added for & total annual cepacity
of 150,000 tons (5). Cost of constructing both mills is
estimated at $17 million. Capital wau furrished by both
privats and government lranian sources, plus Dcmag A.G. and
Engelhazrdt Industries ;mum states). It is planned to
raise capacity to 400,000 tons por year, vith two eloctric
arc furnaces using Hyl sponge iron

A Soviet-Iranian agreement was conciuded in 1966 ©o

construct an iron and steel works of 600,000 tons annual

capacity of 1971. The plant is locatoa at 40 kilomoters
west of Isfahan, on the Sajanderocot River. Tho plaat is
iln!.gud for step-by-step increases in annual énpacita' to

4 million tons. Initial products will be heavy and light
sections, rails and merchant bars. The plaat ic to be
operated by the National Iranian Steel Corporation and is
being furnished by the Boviet Union. Tho sito for thc works
.vu dstexminod by the availability of water power and tranc-

portation to connsct the works with major canters of Jerrous
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metal consumption, viz. Teheran and Ahwaz. A dam for pro-
viding the plant with water is to be consiructed on the
Sajanderoot River. 1Iron ore will be delivered from the
Chogard deposit, whose resorves are estimated to last 28
years. gin« 1967, underground develnprent of a coal miae
in Hojedk Dar Tangal has been underway. A rails}ay con-
necting Isfahan with Xashan-lesd (near Ardekan) is also
being built. The railway will 1link the iron and cteel
works with Togalgard village located naar oga). mines of

four Bavk and SBarand fields. The Iranian govarnsent has
allocated $40 million for constructing the 800 kilometers
of :nihiay (12, 13).

Iaon and Steel Taade

In 1967 Iran imported 1,100,400 tons of iron and steal
products, consisting wmostly of sections and steel tubes
and fittings. It is anticipated that total irxon and ctesl
demand of the country will increasce to 4 million tons by
the mid 1970s, with continuing needs for high level of

imports.
1IN
Eneagy and Minenal Rescaves

Iron ors reserves have not been adequately explored.
Proved reserves in known dtpqlits are cstimated as low
as 2 million tons. 1In 1967, proved bil reserves were
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estimated at 3.7 billion tons, with oil outnut at 5¢.5
million tons (3, 4). 1In 1966, 1,207 million kilowatt-

hours of electric power was produced.

Inon and Steel Tndustnry

An electric-weld pipe plant of 10,000 tons annual
capacity went intc production in 1966. iragq's government
has alsc arranged with the Soviet Union for construction
of a stecl plant with annual capacity of up to 100,000 tons

of sections and 9,000 tons of iron pipe znd castings.

Taon and Steel Trade

Iraq's steel imports in 1867 wexre 177,500 tons, pri-

marily of sections and steel tubes and Iittings.

ISRADL
Energy and Mineral Resourced

No important deposite of raw materials for the iren
and steel industry are Xnown in Israel. Proved petroleum
reserves are 4.2 million tons, with output in 1965 at
203,000 tons. 1Installed generating ccpacity was 720,000
kilowatts, with power production in 1964 at 3,644 millioa

kilowatt-hours.



Inon and Steel Industry

Little progress in Israel's indusirializarion program
has been made with the iron and stecl industiv, becaunse the
supply of raw materials is inadequate. In particular,
Israel has virtually no iron oree or co:li 2nd only limited
hydro power resources. The country presently has a sinall

steelmaking plant and two steel-using plants,

Israeli Stoel Mills Ltd., founded in 1959, orerates
two 50-ton open-hearth furnaces with annual capacity of
90,000 tons, and two rolling mills with annual capaci ty
of wp to 100,000 tons of imerchant bars and light sccticns.
Middle East Tube Company, Ltd., produces various types of
stesl tubes, including electric welded and seamless. Out-
put was 45,000 tons in 1963, Pecker Plada Ltd. processes
steel sheets and plates into fommed scctions, contairers,

hoops and so on.

Ixon and Steel Imports

About half the requirements of ;s;ael dorestic market
are supplied by imports. Plates and sheete of various
kinds, especially uncoated sheots, arc the main inport
item. Principal suppliers are Belgium, the Federal
Republic of Germany, France, the United Kingdom, and
the United States.
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JORDAN
Eneaxgy and Minenral Resourced

The only known reserves of iron ore contain 600,000
tons of 60 per cent iron and are located in the Ajlup
area. Potential mangancse ore reserves of 3 million tcns
exist with proved rescrves of 1 millicn tons at average

manganese content of 50 per cent (1).

Taon and Steel Industay

Jordan Iron and Steel Industry Compeany, Ltd., (in
cooperation with ltalian companies) in the mid 1960s
started up a bar mill with an annual capacity of 50,000

tons of reinforcing bars.

Tron and Steel Trade

Billets for this mill are imported, as is the addi~

tional small amounts of fi.nilfnd stecl veed in Jo:dm'.

KUVMALT
Energy and Nineaal Resources

There is no information about any iron ore reserves
in the country. In 1967, proved oil rcoerves amounted
to 9.6 billion tons, with production that year of 115
million tons. 1In 1966, 983 million kilowatt-howrs of
power vas generated (2, 3).




Iron and Steel Indusiny

Kuwait Metal Pipe Industries, ovcraies a plant in
Sheba with an anrnal ~apacity of 15,000 tons of helically-
welded pipe. Technical and finuncial assistance was fur-
nished by Japanese companies. Annual capacity inoracses tc
30,000 tone are planned, includiag buit-wvuslded and gelvan-
ized pipe (5). There is a possidility <hat tho Indian
Heavy Zngineering Company wili supply u semi~intecrated
works, with arc furnaces and a rolling mill of snnucl caps-

city up to 50,000 tons (S5, 17).

Tron and Steel Taade

In 1967 Xuwait's ferroua metal imports amounted to
190,600 tons ecnnilting'pzimarily of soctions and steel
tubes and fittings.

LBBANON
Eneagy and Mineral Resourc2s

Potential iron ore reserves of the country are asti-
mated at 500 million tons of up to 50 per cent iron conteni.
Coal fields are known in vitoli and Besharre areas. Only
& lignite deposit near Tarablus is presently being worked.
Power capacity in the country in 1966 was 374,000 kilowaits,
with electric power of 765 billion kilowatt-hours.



lxon and Steel Industay

There aro three ferrous metal plants rolling sections
and one making pipe in Lebanon. LlLebanon Steel Mill Company
has a plant in Tripoli of 100,000 tons annual capacity
making steel in a 7-:06 electric arc furnace and with three
section mills. GBociets National des Tubes operates a tube
velding and galvanising line in Beirut. A reinforcing bar
sill of 120,000 tons annual capacity is operated at the
Byblos-Amchit works of Consc 1idated Steel Lebanon Company .
Tubes Au levant Company operates a similar works in Beirut.

Iaon and Steel Trade

In 1967 Lebanon imported 166,000 tons of steel, con-
sisting primarily of billets, sections and sheet and
strip.

’

Encrgy and Ninersl Resources

Potential iron ore reserves of thé country are esti-
mated at 353 million tons of S0 per cent iron content. A
deposit in Vadi Patima with potential iron ore reserves
of 30 million tons of ore containing 45.6 per cent iron
is best known. 1In 1967, oil reserves were estimated at
10.4 billion tons, with oil output of 128.9 million tons.
Natural gas reserves are estimated at 700 billion cubic
meters, with production in 1967 of 227 million cubic
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metexrs (14). Power capacity in the same year was 94,000
kilowatts, with 269 million kilowatt-hours generated.

Taon and Steel Industry

in 1967, an clcm-iunc section mill with annual capa-
city of 15,000 tons (one-shift operation) was commissioned
at works constructed by the state-owned General Petroleus
and Mineral Organiszation (Petromin). 3Bguipment was
supplied by the Loswy Robertson Engineering Pixrm (United
Kingdom) (7).

~ In 1966, the Saudi Arabian government concluded a con-
tract with several Japanese companies for financing and
delivering equipment for the construction of a 50,000 ton
capacity plant to produce helical-welded pipes. There is
no further information about this ocontract.

Taon and Steel Taade

In 1967, ferrous metal imports amounted to 120,700
tons, consisting mostly of sections and steel tubes and
tittings.

- BYRIA
Energy and MNinerel Resomrces

Potential iron ore reserves of the country are esti-
mated at 100 miliion tons of 32 per cent iron content.



B

0il and natural gas reserves are estimated at 205 million

tons and 14,200 million cubic meters respectively (1, 3).

Power generation in 1966 totalled 658 million kilowatt-

hours. '

Taon and Steel ITndustry

Syzia has no iron and steel industry at the present
tims. In recent years possible construction of a 75,000
ton reinforeing bar plant and a rail mill has been dis-
owssed. MNo action on these projects has been taken (6).

Taon and Steel Taade

In 1967, ferrous metals imports by Syria totalled
130,000 tons consisting primarily of sections and steel
twbes and fittings.

m
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CHAPTER 7

IMPORTS, EXPORTS AND CONSUMPTION OF IRON AND STEEL
IN CEVELOPING COUNTRIES THROQUGHOUT THE WORLD

Until the post World War II yeara, most countries in
the world now classed as developing deponded cn importe
for the majr. ity of iron and steel preducts used by them,
In recent veurs, however, these developing countries, an-
sofar as thevy are able, are building domestic iron and
steel industries. For all developing countries combined,

imports in 195% equalled 68 per cent of thelxr coansumption.

In the early 19708 the import share of develcping countyy

steel consumption will decrease to less than 40 per cent,

and by 1980 to as little as 30 per cent. At the same time
(by 1980) the developing ccuntries' prorortion «f total
world steel production will increase tc 5.6 pe:r cent from
the 1.6 per cent it was in 1955. sStatistics regarding
production and ~onsumption of steel orn a regional basis

are given in Table 10 on the following page.

APRICA

A domestic iron and steel industry (except for iron
ore production) is almost non-existent in most developing
countries of Africa. Only two fully-integrated iron and
steel works have been built, one each in the United Arab

509




TABLE 10 REGIONAL STATISTICS OF STEEL PRODUCTIOR(I)
ARD TRADE IN DEVELOPING COUNTRIES IN
SELECTED YEARS
Thousand, Metric Tons

LATIN MIDDLE
TOTAL AFRICA ASIA AMERICA EAST

19858
Production 4,287 No data 1,757 2,530 No data
Imports 9,023 1,626 2,68¢ 3,918 790

Exports No data - No data No data No data
Apparent

consumption 13,310 1,626 4,446 6,448 790

1960
Production 8,736 1512 3 989 4,028 100
Import 9,982 1,642 3,490 3,598 1,285
Export 212 - 65 (4) 147(3) No data
Apparent

consumption 18,506 1,793 7,182 8,276 1,385

1963

Productlon 15,473 . 20913) ¢, 955 8,291 98
Export 579 - 113(4) 466(3) o data
Apparent

consumption 26,648 2,197 11,182 11,547 1,799

1967
Productlon 17,315 220? 4,390 9,687 100
Import 12,343 1,907 4,775 2,980 2,681
Export 363 - 363(4) nNo data No data
Apparent

consumption 29,295 2,127 11,80 12,667 2,781

(1) In terms of crude steel

(2) Algeria and the United Arab Repubiic
(3) Brasil and Chile

(4) iIndia
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Republic and in Tunisia. These have a combined annual
capacity of about 400,000 tons of steel. Some 40 small-
capacity plants also exist, mostly producing small sec-

tions, reinforcing bars and galvanized sheets.

As can be seen from Table 10, in 1967 African developing
countries produced only 10 per cent (220,000 metric tons)
of the steel they consumed. Of the 220,000 tons produced,
the United Arab Republic accounted for 90 per cent. Por
the year 1969, the total steel produced in African developing
countries was 370,000 tons, with the United Arab Republic's
lhur; having dropped to 46 per cent. While total tonnages
of domestic iron and steel production are increasing, im=
ports by African developing couvntries will continue to

supply the major part of their needs for many years.

Since imports of.ferrﬁus metals are of such importance
to alvoléping African countries, it is of interest (o
examine the product mix of imports., These are shown in
Table 11 on the following page for the United Arab Republic
and in Table 12, same page, for other developing countries
of Africa. '

More than half the imports to African countries other
than the United Arab Republic were sections, pipes and
fittings. In these developing African countries steel
products are used mostly for building a small amount of
manufacturing, packing for agricultural products, as well

as in the oil-gas industry and agriculture for irrigation
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TABLE 11 PRODUCT PERCENTAGES OF STEEL IMPORTS BY THE
UNITED ARAB REPUBLIC 1IN SELECTED YEARS

e

1955 1960 1965 1967
Ingots and billets 0.5% 2.7% 0.1% 16.8¢ .
Railway materials . 13.5 7.6 10.3 3.0
Sections - 46.0 27.5 24.1 29.3
Wire rods 6.6 0.6 0.1 13.4
Strips 3.2 4.9 14.1 8.4
Plates 6.5 12.6 14.8 6.4
Sheets 8.2 6.4 13.% 5.4
Pipes and fittings 13.3 26.8 7.9 9.1
Wire . 3.‘ 3.8 307 104
Tin plate 3.5 4.1 10.7 5.0
Axles, wheels and 0.7 1.0 0.7 0.
bandages )

TABLE 12 PRODUCT PERCENTAGES OF STEEL IMPORTS BY _e
DEVELOPING COUNTRIES OF AFRICA, OTHER *
THAN THE UNITED ARAB REPUBLIC IN
. SELECTED YEARS

1955 1960 1965 1967
Ingots and billets 2.1% 1.9% 1.4% 2.1
Railway materials 10.9 7.1 3.8 6.7
Sectiom 3‘. 7 - 3‘- 3 ' 30 o‘ 35 . ‘
Wire rods 2.2 2.2 5.3 3.6
Strips 1.5 1.5 2.5 1.3
Plates 4.8 4.5 4.6 6.7
Sheets 25.2 14.7 16.5 16.4
Pipes and fittings 7.9 26.5 28.0 27.6
Wire - 2.9 4.0 2.9 3.1
Tin plate 3.1 2.6 5.0 4.9
Axles, wheels and 0.7 0.7 1.0 0.0
bandages

. |
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and watering purpoges. In recent years there has been a
drastic increase in the proportion of pipes and fittings,
due to increased activity in developing oil and natural
gas industxy and in developing oil and natural gas fialds
(7). The proportion of pipe and fittings in total imports
of ferrous metals to the countries of this region tripled
between 1955 and 1967, going from 7.9 to 27.6 per cent.

In 1967 pipe and fittings accounted for abou: 70 per cent
of Libya's imports, and about 30 per cent of Algeria's

and Nigeria's in the same year.

It has been estimated that the developing countries
of Africa will be using 10.5 million tons of steel in the
1972-197% periocd (11), and somo 12 million tons by 1980 -
(12). Of this the Un‘iteﬁ Arab Republic should be pro-
ducing about 1 million (or more) tons. Other compara-
tively firm plans for increasing steel production in
African countries include reconstruction and enlargment
of existing iron and steelworks, especially the fully-in-
tegrated works in Algeria and Morocco. The initial plennod
annual capacity of the iron and steel works at Annaba
(Algeria) is 400,000 tons of crude steel and that cf the
Nador plant (Morocco) 180,000 tons. Less certain as to -
completion dates are eight integrated works of possible
total capacity of 2.5 million tons planned for Conge (Kin-
shasa), Ivory Coast, Liberia, Mauritania, Nigeria, Uganda
and Sambia.

In summary, the dcvelo_pinq countries of Africa will
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have to import 8 million tons of steel in addition to
their probable domestic production of 4 million if the
projected total consumption of 12 million tons in 1980
is to be attained.

ASIA

Total consumpticn of ferrous metals in Asia developing
countries is almost egual to that of the Latin American
countries but Asian countries still have a much smaller
domestic production. In Asian countries as is true
throughout most of the world, the domestic share of
apparent steel consumption is steadily increasing. 7This
remains primarily due to the increased production of India
which country still makes 90 per cent of Asian steel (out-
side of Japan and People's Republic of China). Steel
imports supplied 60 per cent of steel uscd in Asian
developing countries in 1955, but by 1967 this proportion
had dropped to 40 per cent (Table 13 on the following
page) .

It was only after World War Il that a domsstic iron
and steel industry began in scme of the developing coun~
tries of Asia (other than in India). These steel plants
are still very small and make mostly small merchant bar.
For the countries other than India, 80 per cent of stoel
wed is still being imported.

Because India produces (as of 1967) nearly 90 per




TABLE 13 STEEL PrOpucTION(}) AND TRADE IN DEVELOPING
COUNTRIES OF ASIA IN SELECTED YEARS
Thousand, Metric Tons
: ~ OTHER
TOTAL _ INDIA RIES
1955
Production 1,787 1,732 235
Import 2,689 1,128 1,%60
Export No data No data ¥o data
Apparent
consumption 4,446 2,861 1,588
19%0
Production 3,7%7 3,33 408
Import 3,490 1,518 1,972
Export 65 65 No data
Apparent
consumption 7,182 4,792 2,30
1965 )
Production - 6,988 6,413 542
Im’pOrt ‘o 340 10l13 3' 227
Export 113 113 No data
Apparent
consumption 11,182 7,413 3,769
1967 R
Production 7,390 6,630 760
Import 4,778 802 3,973
Export 343 343 No data
Apparent ;
consumption 11,802 1,069 4,733
of crude stesl

(1) In terms




cent of steel made in Atia's developing countries (India's

share of apparent consumption is smaller at 60 per cent),

the statistice for the region are strongly influenced by 4
India's steelmaking performance. India's six integrated
plants have a capacity of over 9 million tons (see page
114, more than twice the apparent consumption of all the
other countries of the region. Even wiih this large
domestic capacity, India still imports some steel prod-
ucte primarily sheets and plates. 1In the period 1955 to
1967 the share of sheets in the total import of ferrous
metals into India more than doubled from 13.0 to 26.8 per
cent, as can been seen from Table 14, below.

TABLE 14 PRODUCT PERCENTAGES OF STEEL IMPORTS
BY INDIA IN SELECTED YEARS

_ 1955 1960 1968 1967
Ingots and billets s.3% 5.2% 3.6% “3Nn
Sections 21.7 13.5 19.0 16.0
Wire rods 1.9 2.1 6.4 8.2
Stxips $.2 3.6 5.5 7.4
Plates 16.5 9.3 19.9 11.9%
Sheets 13.0 26.0 29.4 2.2
Pipes and fittings’ 11.8 6.3 3.8 4.7
Wire $.7 ‘9.3 4.7 3.0
Tin plm ‘oo 116 ‘o‘ 1‘-‘ .
Axles, wheels, tyres 0.4 0.7 212 N .8
As can be seen from Table 14 above, the proportion of [
sheets, strip and plate in imports increased for all .
developing countries of Asia in the period from 19585 to L

1967. This increase occurred due to growth in construction,
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shipbuilding, light industry and canned food production.
In the same period, imports of semi-finished steel jumped
by as much as 2.5 times. The growth of semi~finished
steel imports into developing countries of Asia was neces-
sary to supply the non-integrated stecl plants that were
constructed in recent years. These plants hava.cithcr
rolling mills (mainly for the production of sections) or
else facilities for the production of tin plate and gal-

vaniszsed sheet.

TABLE 15 PRODUCT PERCENTAGE OF CTEEL IMPORTS DY
DEVELOPING COUNTRIES OF ASIA, OTHER
THAN INDIA, IN SELECTED YEBARS

' ' 1958 1960 1965 196
Tngots and billets 7.48  10.:% 17.0% 0.5V
Railway materials , S.6 4.0 4.1 3.2
Btrips a.9 3.7 2.8 4.0
Bections 25.6 19.3 30.0 16.3
Pl.t.‘ o ‘o, 7-9 6.1 .07
Sheets 24.2 a2s5.$ 24.0 27.1
Pipes and fittings 10.2 o2 7.1 6.3
Wire 6.4 7.4 6.0 4.4
Tin plate 9.8 11.2 5.3 0.0
Axles, wheols and tyres 0.3 0.6 0.4 0.3

Country by country share by percentage of imports
during the 1955 to 1967 period is shown in Table 16 on the
following page. The most striking change has been the de-
crease of India's share from nearly one-half to one-sixth.
Philippines, Pakistan and Thailand have increased their
share to well over half the total imports in 1967.



As with other developing countries of the world total

demand for ferrous metals in the Asian area can be ex-

pected to increase markedly. Projected absolute growth D
should be greatest in India which has been predicted as
[

high as 20 million tons by 1975 (India's 1967'c'actua1
production was 6.6 billion tons). For the area as a whole,
total steel domand by 1975 could be 25 million tons, and
by 1980 30 million tons annually.

TABLE 16 COUNTRY-BY-COUNTRY PERCENTAGES O STEEL

IMPORTS BY DEVELOPING COUNTRIES OF
ASIA IN SELECTED YEARS
1955 1960 1968 1967

Burma - 2.48 2.8% 2.7% 1.68
Ceylon 1.9 2.8 1.9 .3
Hong Kong 5.6 6.7 10.7 6.8
India ' 42.0 43.5 25.2 16.5
Indonesia 11.3 9.0 7.3 d.1
Malaysia 9.5 4.4 6.1 6.8
Pakistan 11.4 13.7 19.9 7.8
Philippines 9.6. 10.5 1.8 . 22.3
Thailand 5. 6.2 10.3 14.7
Oth.rl ’ 00‘ 00‘ 0.‘ . ,u‘

Porjects already undexway to satisfy this iron and
steel demand are India's Bokaro works adding 1.7 million
tons by 1971, all of sheets now in short supply, also A
India‘’s Bhilai's increase of possidbly 1 million tons of
heavy products (India will shortly be exporting rails). o

With similar large works in Pakistan and the Philippines
adding some 3 million tons in the uriy 70s, there is
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substantial iron and steel activity in the region (al-

together some 30 plants constructing or planned).

" LATIN AMERICA

In 1967 the steclmaking capacity of the cowitries of
Latin America was wcre than 12 imillion tons per year with
major capacities in Brazil at 4.6, Mexico at 3.2 and
Argentina at 1.9 million tonc, respectively (7). In the
post World War II years many countrics of Latin America
have been markedly incroasing both their steel consumption
and their domestic production. Ten countries now produce
some crude steel, and it can be expected that more will do
80 within the next decade. SBome statistics showing growth
of steel usage in the major consuwers are given in Table

17 on the following page.

Steel imports by Latin American countries have re-
mained at about 3 million tons for meny years, while total
domes tic production of uui has been rapidly increasing.

As a result the proportion of imports of semi-finished and
steel tubes has declined as shown in Table 18 on page 221,
while that of flat-rolled producu has increased. Tho steel
sheet share of imports has doubled 3ince 1958, from 12.3

to 27.7 per cent in 1567. This increase is due to tho
greater industrialization of Latin American countries
especially by the increasing importance of such industries
as automobile, machine-building, and some othors. Argentina

© s e ongei e e A—— =5
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TﬂBLl 17 STEEL PRODUCTION(1) AND TPADE IN MAJOR S8TEEL
PRODUCING COUNTRIES OF LATIN AMERICA IN
SELECTED YEARS

Thousand, Metric Tons

ARGERTINA BRAZIL CHILE MEXICO VENEIUELA
1958 :
Production 218 1,162 2 761 No data
Import 1,726 291 64 301 6258
Export No data No data No dara No data No data
Apparent
consumption 1,944 1,453 376 1,062 628
1960
Production 2717 2,282 451 1,539 47
Import 1,318 390 s 263 476
Export No data a3 124 No data -
Apparent
consumption 1,592 2,649 412 1,802 523
1965
Production 1,368 3,017 476 2,455 T
Import 1,17 179 13 276 5N
Export No data 453 13 No data MNo data
Apparent
consumption 2,547 2,743 897 2,731 1,19¢
1967
Proaucfiom 1,326 3,663 631 3,023 690
Import. 704 3 k1 2 191 497
Export No data No data No data No data Mo data
Apparent
consumption 2,030 4,002 669 3,214 1,187

(1) In terms of crude steel

-



and Brazil, as well as Chile and Mexico all have greatly
increased their domestic heavy industry (8).

TABLE 18 PRODUCT PERCENTAGES OF STEEL IMPORTS BY
LATIN AMERICAN COUNTRIES 1IN
SELECTED YEARS

1985 1960 1965 1967
Ingots and billets 24.08 168.1% 25.3% 14.2%
Railway materials .8 10.6 4.9 4.9
Sections 17.3 16.3 16.9 15.4
Wire rods 0.2 0.5 2.3 1.7
Strips 1.2 3.4 1.4 .0
Plates 6.8 8.0 5.4 8.6
Sheets 12.8% 15.7 2.5 1.7
Pipes and fittings 17.0 13.1 9.1 16.1
Wire 2.7 3.3 3.7 3.5
Tin plate 8.4 10.3 s.6 10.9
Axles, wheels, tyres 1.1 0.7 0.9 1.4

Latin American countries are rebuilding and enlarging
existing iron and steel plants, and constructing new ones.
Two integrated plants, 500,000 annual tons in Argentina,
and in Mexico a plant of 250,000 annual tons are now being
finished. In the next scvural.yonrl, some 40 plants both
integrated and non-integrated are to be constructed, in-
cluding eight integrated iron and steel works with total
capacity of 5,000,000 tons of steel in Brasil, Mexico,
Colombia and Uruguay. Demand for iron and steel in the
countries of Latin America will increase to 25.8 million
tons in 1975 and 38.5 million tons in 1980 according to
estimates of the Economic Commission for Latin America (9).

The total domestic production of iron and steel in
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Latin America in 1980 will probably not exceed 30 million

tons. Even this would be more than double the 1970 total

of 13 million tons. Thus, if the demand reaches the 38.5 -

million tons projected by the Economic Commission for
Latin America, substantial tonnages of steel will have o s
be imported each year throughout the 1970s.

THE MIDDLE EAST

Although the United Arab Republic is politically a
part of the Middle East, for the purposes of this review
it has been considered a part of Africa. Therefore, the
following analysis of the iron and steel induitxy in the
region excludes the United Arab Republic figures.

Domestic production of steel in this area started
only in post-World War II period, so that imports still
supply nearly all ferrous metals consumed. 1In 1967, over
2 million tons of steel was imported with less than 0.1
million tons produced in the iogioa (Israel) 50,000 tons,
and some in Lebanon). The great importance of the petro-
leum industry to the area influences imports, which are
about 25 per cent pipe and fittings (Table 19 on the
following page). Bome two-thirds of entire imports go
to Iran, Iraq, and Saudi Arabia (Table 20, following

page).

4.
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TABLE 19 PRODUCT PERCENTAGES OF STEEL IMPORTS
BY COUNTRIES OF THE MiDDLE EAST
IN SELECTED YEARS

1955 1260 1965 1967
Ingots and billets - g - % 1.1% 4.5
Railway materials 21.0 5.4 0.6 1.4
Sections 40.6 58.4 45.6 42.6
Wire rods 0.4 0.3 0.5 0.¢
Strips 0.2 2.1 1.6 Lel
Plates 5.7 3.7 4.0 6.5
Sheets 9.7 8.3 11.7 12..2
Pipes and fittings 15.6 18.3 30.4 25.2
Wire 2.5 1.5 1.8 4.0
Tin plate 3.8 1.9 2.6 1.9
Axles, wheels tyres 0.5 0.1 0.1 0.0

TABLE 20 COUNTRY-RY-COUNTRY PERCENTAGES OF STEEL
IMPORTE IRTO THE MIDDLE EAST
IN SFLECTED YEARS

1955 1960 1965 1967
Iran 41.4% 42.4% 41.1¢ 52.1%
Iraq 12.8 20.6 12.2 8.3
Kuwait 3.3 9.5 9.2 8.9
Lebanon 20.0 11.2 13.4 7.8
Saudi Arabia 9.3 5.0 18.1 5.7
syri. 1°0. 9.2 5.0 6.1
Others 2.4 2.3 1.0 11.1
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Ko substantial variations in the tyres of sicel in-

ports by the countirvec of the Middle East are exnacted.

8teel consunption will continue to grow, &s will domestic

production (6). The largest iron and stcel works cur-

rently under construction is the integruted voris =t

Isfahan, Iran, the initial capacity of which will ba

500,000 tons of crude steel per yzar. 1in several other

countries of the area, steel plants are also under con-~

struction, mostly for finishing steel althc' ;h some semi-

integrated plants are planned.

In summary, Quring the dccade of the 708 st=el con-

sumption in Middle East countrias is expected to increase

to 4 million tons, with imports furnishing 3 million tons

and domestic production likely to be approximately 1

million tonsa.

1.

2.

3.
4.

S.
6.
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SUMMARY

-

l. Industrialization is one of the major problems
confronting developing nations. Essential to industriali-
zation is access to adequate supplies of iron and steel,
which most developing countries hope to make in their own
borders. The initiative in creating an iron and steel in-
dustry generally comes from governments of thesc countries,
while financing and construction of i:on and steel plants

must generally be furnished by developed countries.

2. Great difficulties exist in creating and oprrating
an iron and steel industry, primarily because of the large
capital and human resources required. Most developing
countries lack sources of capital, especially foreign
funds. These countries also have limited domestic markets
for ferrous metals, as well as limited supply of skilled
workers and managers, both of which tend to make dcmasti-
cally broduced iron and steel products more costly than |

those that can be imported.

3. Iron and steel enterprises are novw in operation or o
under construction in some 45 (out of a total of more than
92) developing countries of Africa, Asia, Latin America and
Middle East. 1In mora than 30 of the 45 countries the iron i‘
and steel plants consist only of rolling mills using in- ‘N
ported b{llat:. or of pipe and/or galvanizing plants, both
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using imported flat-rolled products., Ir Burma, Chanra,
Guatemala, Iran, Iras, Israel, Kuwait, Lebancn, Saudi
Arabia, Singapore, Thailand, Uganéa, Uruguvay, I'hilippines,
Ethiopia and some nther courtries thore are steelmeking
plants with arc furnaces using domestic or imported sorap
and with mills rolling light sections or wire rods. A
small group, primavily, Acgentina, brazil, Chile, Indi.,
Mexico, Peru, the United Arab Republiec, Venezuvala und

some others have & relatively high level of industriul
development. Some 30 fully-integrated works constructied
mainly during the last decade are in operation in the eighs
named countriaes. These worke furnish 80 per cent nf the

eight countries' consumption of ferrous Mmetuls.

4. The 45 or more developing countries with no iron '
and steel enterpriseﬁ of any xind do not have, at present,
the necessary economic streagth for creating a domectic
industry. Many of these are countriass of Africa and Asia.
These eountria:‘without any stesl industry aro alss lacging
behind in industrial development, and will likely be dapen~

dent on forrous metul imports for the next decadc at least.

5. In the 1960-67 pericd, average grovwth rates of steel
production in developing countries axceeded their zteel con-
sumption growth rates. When all planned projects for con-
structing new iron a.d steel works and enlarging oxisting
plants are completed in the next few years, the averagc pro-

duction and consumption will bz 3till further in balance.
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Revertheless, it should be noted that in each region
there is one country accounting for most of production and
growth of iron and steelmaking (in Latin America there are
two countries accounting for more than 50 per ccnt of total
production). Amongst African developing nations the United
Arab Republic produces 90 per cent of domestic steel made
as does India in Asia. 1In the Middie East there is for
all practical purposes no domastic stsel industry (Israel
produces more than 90 per cent of the arca's production with

its 50,000 annual tons).

Thus, the significant conclusion is that with the few
exceptions noted, creation of an effective domestic iron
and steel industry in most developing countries of the

world is still to be attained.









