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INTRODUCTION

Refractories are coramic products whioch can withetand
very high temperatures without melting. They are used for
liging industrial furnaces, firs boxes and in other locstioas
vhere they are exposed to scvere heating.

A search of contemporary technical literature of
Nigerian industries reveals nothing about the sarly users of
reiractories in thig oountry., It is known, however, that
Nigerian blackemiths uee refractory retorts for casting
domestic and agricultural tools such as knives, cutlasees,
hoes, chairs, ete. Since Nigeria has joined the world gslud of
industrialisation, different types of industries have been
sstablished all over the country. A large number of these
industries use refractory bricks in the counstruction of their
kilas and furnaces. Unfortunately, Nigeria still buys all her
refractory products from overseas markets. In 1972, Nigeria
Trade Sussary recorded an import of 7,300 tonnes of refractory
bricke valuing N1,026,%9% in foreign exchange,

eng

~ The heating temperature in modern industrial fursaces say
e anyvhere between 1,000 and 1800°C. To be able to withstamd
the action of high temporatures without molting, refregtoriness
{9 required. A quick survey of Nigerian industries rsveal that
refractery dricks ars used at present by the following eategories

of manufacturers:-




(a)

(b)

(e)

(4)

(o)
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Portland Cement: the lining of a rotary kiln

hae not only to withstand heavy wear due to
abrasion but must also be resietant to chemical
attack by the cement mix at the high temperaturss
prevailing in the clinkering zone. Ordinary
firebricks are used in the back par. of the kiln
where temperatures are relatively low, high
alumina (over 50% AL203) bricks or wmagnesite
bricks are used at the burniag gone.

Glasemaking: glass pots used

for melting glass is usually lined with fireclay-
grog brickas.

Ceramios: Difforent tyree of kilns are used in
the ceramic induatry for firing pottery, etoneware
and refractory goods. The refractories used for
construction euch kiln is fireclay brick, using
low or intersediate-duty brick for heavyclay
products kilns and high~heat-duty or super-duty
brick for the higheat temperature kilns.

For saggere otherwise known ae kila
furniture,fireclay is a populnr.rnv naterial.
Special talo bodier ap well as bodies coniaintlc
alumina and silicon carbide have also beon used
satisfactorily.

Foundries: Moulds used for sslting scrap irea
are made of fireclay.
Boilers: Nefractory tiles or bricke are used for

lining steam boilors and fireclay bricke for the

oonstruction of induetrial chimneys.
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(f) Iron and steel Industry: Reccently, a decision
was taken by the Federal Military Government to
set up an Iron and Steel Industry in the Kwara
state of Nigeria where suitable iron ores have
been found.

It 18 necessary that the iron ores have to be melted to

effect a chomical change from which metallic pig iron is

obtained. It is the pig iron by different processes that is used

for the manuf.cturc of iron and steel on which virtually the
construction of all materiale supplying human comfort is based.
On the other hand, it is practically impossible to produce
iron and steel without thc aid of a melting furnace. To con-
struct a furnace that will melt iron, a temperature above 150090
is required. Refractory bricks of differcnt types have been
found suitable for lining euch furnaces. To be able to operate,
the new Iron and Steel Industry will therefore recuire the
following graces of refractory bricks:
(1) Blast Furnace: TFirebricks are the main me*erials
required in the hearth, the bosh, the stack and
the stoves. Alth-ough modern trend is to use
carbon bricks in the hcarth to prevent ‘breakout
but all the same, firebrick is still popular if
the oxidation effect in the hearth does not
offer serious problems.
(2) Cupola: 7o make cast iron, the pig iron is
treated in the foundry cupola. The type of
rofractory material used in the cupola is fire=-
clay blocks made to a dense structure by hard
preseing or by deairing. Kaolins and suitable

fireclays can be found irn Higeria.
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(3) Open-hearth Furnacet Th: pig iron cither in
solid or molten form ie charged into the open-
hearth furnace which is a reverbaratory type to
produce steel. 8ilica, magnesite and chrome
bricks are usged in different parts of the
furnace. Except the chromite mincral, the other
ravw materials are available in Nigeria.

(4) Bessemer Converter: This is @& furnace in which
molten pig iron is converted into steel. 8ilica
brick, asandstone, ganister or mica schist are
used for lining this type of furnace. There are

~large deposits of quartsite and mica schist in
Nigeria.

(5) ZEXlectrict Arc Furnace: The arc furnace is used
for melting iron and steel. The roof is usually
sade of silica brick. Firoclay, kaolin and
mullite can also bo used. They have the advan-
tage of spalling resistance over silica bricks,

Quartgite, fircclay and kaolin can be mined
locally.

SARKET SITVATION

Before anything at all can be sold, a market for it must
be found. It follows, thersfore, that the market assessmeat of
any ocoumodity should be based on thc¢ consumer demand as measured
ia v;nriou- areas. In the introduction, it was stated that over
7,000 tonnes of refractory bricks were imported im 1972. A
potential market capacity of the order of 10,000 tonnes of
output per annum may be assumed to exist.

The iron and steel Industry is the largost single consumer

ot refractory materials.
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This industry will soon be a-tablishcd in Nigerie. Fxpansion
of exisling cement vorks, s-vamic inductry, gloss factoric¢s and

the estanlaishment ¢ ned § rrace~baged industrics are anticipated.

The marik.t should W Lo scloensive as to be able to absordb refractory

products in <conomic auraLiticse.

AVAILABILITY OF Raw MaTELiruS

The large aanw:l impert ol ¢ fractory gonds into Nigeria
snd the proepcct of inmervased demond stimulated the idea of

ivoking into thc posuibiliiy of lorazl nanufacture of refractories.

One of the escentials of this axorceise is the raw meterial situation.

~une Federal Institut. of Industrial Rescarch in conjunction with the

Iron and Stcel Cor;oration startud enrly in 1973 to investigate
the extent to which rofraclory raw meterinls occur in Nigeria.
Samples of clays and cluy winerale were ottained from Geological
Survey Decpartment and feon siate doverwments for evaluation.

Table I shows somne ol “he vaw raLerinle vhich have been examined.

Tobvie 1

PRTSa A

- Sm;.;l:.. e 5 | A 50 5 | e '_Jo_j an Mg:C I; :: t;zn
Jos kaolir L5.9us | 57.49% | 0.6 | 0.02%1 0,38 13.86%
Oaibode kaolia shooly 35,00 | 1435 - - 14,10
Bamajo xaolin 55,90 | 54.7% | 0.91 - - 12.00
#inna Kaolinr ©1.65% | 35,01 | 0.53 - - 12.61
ogbette fireclay 7H05 | 27.60 | D55 - - 7.76
Oke~Elefun clay P 31,87 1 55.28 1 0.3¢6 - - 13.29
Zaria kyauite ned. ned. r.o. - - n.d.
Abcokuta quartzit: F u r e ilica
Burum dolomite j .07 0.26 10.28 |31.02] 20.76| U3.45

_Looking at table, the rav material situntion shows that

firsclay bricke of moderstc heat duty to intermcdiate heat duty
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can be made from local clay deposits. Abeokuta quart.ite
provides a good raw material for making silica bricks. The
kyanite mineral can be used to manufacture sillimanite bricks
of g&od quality. Therc is a Government plan to import hauxite
from Ghana. This can be used for making aluminous bricks. PFor
the basic refractories, magnosia can be produced by tresting
sea water with limestone. There is no information yet
sbout the o:curence of the mincral chromite in Nigeria. It has,

for the time being, to be importud.

The Federal Institute of Industrial Research realising the
importance of refractory dricks in industrial development, has
been investigating the techmical feasibility with particular
reference to the availability ot' suitable raw satorials. This is
done by

(a) testing the raw materials and evaluating their

physical and chemical characteristics.

() body formulatiom of different refractory bricks

and firing.
(e) testing of the finished product to British
Standards.

(4) compiling & techaical dats on raw matsrials

found to be suitadle.

(¢) preparing & feasidility report vhere appropriaste.

Apart frem the formulation of an insulating brick from
Nigerian keolin, work at tae moment is on the acreening of the

rayv saterisls a8 %0 their suitabilities for the manufacture of

refractory wares.




SQNCLUBJON 3
From the spade work which the F.I.T.R. has donc and the

satisfaction that suitablc raw materials for the manufacture of

refractory bricks occur in Nigceria, there does not seem to be

any diffioulty in the establiahment of this industry in Nigeria.

There is need, no doubt, to do more research work and to

come out at the end with a detailed report or technical and

4
eoconomic feasibilities. ;
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