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THE REFRACTORY PRODUCTS 2OTSTHY IS WEST AFRICA

I,-- ■ INTRODUCTION " : ■ ' ■ '

1. Industry and handicraft production require refractory products in

all'oases where use is made of temperatures' above BOO-lOOCP'C, When a

refractory product is required, use is made particularly of ceramic

material in the form"of bricks?stones, granular refractory material

and refractory mortars. The chief consumers of refractory products are

the metallurgical industry, the building materials industry, glasswork

and energy* In principle, refractory products may be divided on the

basis of their oHemical composition or the raw materials used in their

preparation. The commonest'and most important are %-

- Eefraotory.fire clay

- Magnesite in MgCO

- Chromiura-magnesite (MgCO with chromite) '

.-. ,—..Quarts.dinas or- quartsite ■ . ■ : .■■■■ ;. . ..■■". ■""' ■ . ,'.

- Bolomite (Caffg).CO^ •; - • ■ ' .*..; ■ . :

..■ . -i - .Graphite v ■ ■ •-- -■:- "--■■' ■ ■ .. ■=■ -■•%&.-■ " ■■"■'■

2, Less common "but equally impor-tant'are the refractory products from

mullite; sillixaanite (andalusite and distnene), silicium carbide and a

few others of a special kind* The-meeds of the various industries.are

as follows i ■"■••■•■■...■■•■..

Metallurgical industry :fire clay, magnesite, chromium

magnesite, dolomite, dinas*

Cement and Limestone Industry sfire clay and magnesite.

Glass industry afire clay? dinas.

Aluminium Industry : fire clay.

Energy sfire clay.

In certain cases, one type of refractory product may be substituted for

another, up to a certain point*
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3- Refractory products are divided into the BTH. and SITC groups?

Heat insulating bricks etc. of

■infusional earths of -kieselgur and

of1"siliceous earths.

: Other refractory bricks etc.

Refractory cements or-mortars'.

Refractory products other thari

'; refractory construction materials

'■ : (e.g« retorts, crucibles, muffles,

nozzles* plugs, supports, tubes, pipes,

sheaths, rods).

II. THE PRESENT SITUATION . . . . .

1. Refractory produots are not at present made in West Africa, and the

Reeds of the sute-region are over supplied with imported products aXone

with the partial exception of refractory bricks for the brick industry,

wbicfr are actually produced at the brickworks, for making circular brick

kilns of the Hoffmann* ;fcy£e. '■ . , .

2. Imports in respect of groups 662.3(l)? 662.3(2) and 663-7 ar© shown

in the following tables '""■" ';
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.TABLE 1

Imports.: on the

Dahomey

Ghana

Ivory .Coast

Mali,--.

Niger

Higeria. .

Senegal

Togo. ;

Upper;Yolta

Countries^

662

1000$

0.9

-

. . 1.2

-

0,4

■ .5.64.5

0*6

-..-.■ 0.2 .

■ • •

567.8

groups 662,

.3(1)

T

8.1

" ,'—

•.- 2.8 .

-

. . 1.7

3,197-4

. 2.8

". .:■ 1.2 ■

a a •

■ 3,214-0 .

3(1), 662.3(

■■■ 662.3(-2

1000$

2,5 ■

.: '. 208,2

■■-■-: 9*4

0, Z

1.2

609.5 .

38^2:

5.4'

.*: o.2.

- ■ 874.8.

2) and 663*

■)

T

19.0-

859-5

64.1 ■ '■

0.4

3.5-

3,571*3. .v

375-6.

32.7/

1.3-"

4,927.4

1

663.7

1000$

0.2

213*4

2.4- ■

-

0.1

, 24.0

2.8

1.9

1.4

>■ 246.2

T-

0.2

127.6

■ 2,6

- ■

99.3

17. $

2.4

2v6

252,3.;

Estimate for the

sub^-regions 621.2 3?5l6;4 956.5 5?390.0 . ,. 269.4 ; 276.2

It should "be pointed out that in these import figures, refractory

.products for the building of new factories are not included in certain

oasss. -..— .- '■ ....

3. j&s regards group 662.3(1) - the.insulating material is not a refractory

product and the solution must "be sought separately. For example, where

metallurgy is concerned, slag fibre especially "basaltic ones would be 1. .

produced, and these might be substituted for infusional- earth pr.od.uots u^

to a certain point-.

4. As far as refractory products, strictly speaking,.are concerned, the

quantities imported for the period I96O-I965 are shown in fables 2 and 3-
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TABLE 2

Imports of refractory products for "building purposes

662.3(2)

Dahom'ey \. *

Ghasia .:. *

Ivory Coast -

Mali .

Niger -

Nigeria

Senegal

Togo.

Upper Volta .

j&tal

Estimate for

sub-regions ♦

Increase fo

3

-■■ 4

the

"4

1961

19.04/

276.0,

33.7;

i.oi/-

1,1-

,754*4^
269.9' •

19.9-

0.3- :

,375.3.

,783 ■ A'

.. . .6,9?

1J62,, :"

• . . "

362,9"

50.3

0*4

3f754-4^

440.5

8.2

2.4

4,621.8=

-.5,112 - ■

fo 5*<

',.■■'

1963.....

12.8

799-0

116.3

...

0.1

3459.3

450.2

55.9

0.5

4894.1

. 5415

* - 3.9a

2,

.. .

•■5,

44*2

000.0

56.*

...

10.1

317.2 4

341.8 ■'

46.6

1.1

817.0

441

..:(in

■ 59*

■ 3.

-'

-i24.

.itons)

1

5

7

8

8

1960-64

19.0

859.5

64.I :

0.4 ■ '

3^5

3>57i.3-

375.6

32.7

1.3'

4,927.1-■■■■•

5?390.0

■ ■ 7-7$

l/ This is merely an estimate..

. .. . , .. . TABLE 3- -, ■-

Imports of other refractory products

663,7

Dahomey

Ghana

Ivory Coast

Mali ■ ■ ■ ;--

Niger

Nigeria

Senegal

Togo

Upper Volta

Total

Estimate for

the sub-regions

1961

0.2^
' 159.o'

1-3

■»»*.. ■■

117.1^
57.5

0.1

1,2

306.4

339

1962

"148.4

1-9

■ -^ , .

"... '•■■

117.1^
5.2

7.7

280.4

312

1963 '

0,1

127.0

2.3

•.. ._ .

■■' ■■ <".

58,0

4.1

196.8

.220

■"" ' 1964r

6.6'

' 106.6'

5.0

0.2

105.0

3.7

4«e

0.9

226.2

247

(in tons)

1965

1.4

-

188.2

0*7

1 196O-64"

0.2

'127.6

2.6

.. ... '

■'«■•»

99.3

17.6

2.4

2U6

252 .5

276 .2

1/ estimations
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■'--. Group 662.3(2) reveals a rising tendeao.r ^rith a growth rate

from 6-19 per cent with an annual average of 7,7 per cent* In the

case of group 663*7? there is no steady rate of growth.

5* Up to the. present, there are npt.factories in West Africa, whicih. make ;

refractory products, and we are not aware of any; study, or project.in this

connexion for the establishment of a refractory products industry.

III. JPHOJBCTIQff .. ". . .... .. ... . ' ... .. .....

1, ,To: evaluate future;needs in refractoryproducts,- two projection'

methods/■ may; "bei..used'; im principle -and' these are given' be-low r '. :" ■•: ■ i ■

.,:;■:;,(a) ■; i.n:-:e.val-uationi"-inay "be'.made of"■ the- growth of industries - using1'":. :

T\:-iJ::vi-refracic^y.-p-rod^o:t6^a;and''tha -proj motion, of" this- evaluation^' ' *'

.r. '.. ^.-nBed to.■ Asoer-taia■ the needs in refractory products,1

:■ ("b)- A- direct computation may. be made of the consumption- in respect

of industries making the greatest use of refractory products,";

.,. ,.;.. _•; u ■. and an^es-bim.ate .drawn up of the needs of. other ind,ustrie.s,-

2* As regards method(a), the growth rate in industry in West Africa

for the peri-o&l^:@^i~9fe-.^

247 T/per year

Total: ... . ; .r. 6,687 /

• -■ ■ If we assume that the growth rate for. the requirements of refractory

products is the same as for industry, the requirements in 1980;will be:-

■-.',:. :,662,3(2) : . ,.. ■'-54.570 ^/ per year-

663-7 2^090 T/ per year

"Total: 56.66O T/ per year.
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.IV. DIRECT ASSESSMENT v ■ ' : " lV: '"

The chief consumers of refractory products are the metallurgical

industry? the building materials industry particularly the cement, glass,

aluminium Or alumina industries and energy. The needs of these'

industries in refractory products is as follows: . . ■ .

1. The cement industrys on the average we may reckon on the need per

unit of about 1.5 - 1,7 kg of refractory products per ton of cement or

clinker, The: refractory, products u&ed are overwhelmingly of fire clay,

and it is only in the baking zone that; use is made in certain cases of

magnesite or a type of fire clay stones with a high percentage of alumina,

in other words, fire clay.of. the.highest, quality. Generally.speaking,

one can get by with refractory products based on fire clay, because in

West Africa, no deposits of the neoessary raw materials are known apart

from magnesite, ■■ ■ . , , . ,:

2, Cement production and the needs in fire clay are indicated in TJable 4s

■ . TABLE 4 . ■

Cement production and requirements in refractory produots, ,

Clinker cement production

in 1<,000 tons

Consumption of refractory products

in tons

Ghana -

Dahomey —

Guine© -

Mali

Niger -.

Senegal ,220

Upper-

Volta

Liberia -

Nigeria 950

Total •1,170

100

60

75

420

250

200

200^/
100.

45. ■

l?020

1280

600^
300

30CR

160

■ -90

2?020 330

200

200

.1,250

1,875

5,45 03/

9,320

1970

-■

150

_

90

68 .

630

—

,875

,813

1911

375

300

300

,150

68

1,530

_

-

3,525

6,248

1980

900

450

450

240

135;

3,03^

300

300

7,725

13,530

l/ 100 T Al-cement

2/ 200 T slag-cement

3/ 600 5? slag-cement
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3. Aluminas tiid -dovelcpaeut of alumina production has not yet 'beev,

determined,- "but we c&tx reckon' on;- the following figures,' '"Present "pro

duction in Gu^lie,-, is 65 = 000 tons' a year. In 1980 alumin'a'" production In""

West Africa should■reach:1«2"■- 1,6 million tons a year., with Guine< responsi

ble for ,;7"5:-p.er cent of tha .total quantity, and Ghana 25 per cent, • Because

the production processing methods arc not yet established, we' may reckon

.on a need per unit of approximately 1*0 - 1,3 &g °f refractory products

per ton of clinker. The relation "between clinker and A^O is approxi

mately Is I5 where'2,3 ''-^- amount "•€' refractory products rec;iired for a ten rt

ar-vi.ina is about 2,0 - 2,6 kg per ton.

4, In :,. iblo 5 will "be found the needs in refractory products where

alumina if- oonoerneds

TABLE 5

Alujni:aa vtojbz^ion^jiX&^V^^

Production- of AX C_, ■ ■ Amount of -refractory1 products

in 1000 tens ' ' ■' ■ ' in

Ghana

Guinea

Total

*;

■ 63 ■

65

■ 375 ■■" -

1,125- '

1, 500

■aast

■ : ' 156 '

156

'' ■ ■900

2,700

3?6OO

Tte- total requirements in refractory products as far as alumina-is —

concerned oan be reolco^ed i:a fire clayD

5. Metallurgy? The refractory products required by the metallurgical^

industry are as follows:

Requirements in 1000 tons pe:

S.pf"^e1 ctorv "oroduotSo ■ year in •^■/IJ^^., ...

In dolcniite 26<>6 3 = 8 1,6 38*0

In magnesite 5*6 0,8 1O6 o9o

Dolomite Bricks /' ' ■'■ -■■■■■ 2*8 °»4 0°8 4-0

Chromium Magnesite Bricks :- '' _^l_«2ii--_-2£^--_™~J^L

Totals . 35»7 5-1 10.2 51-0



Existing

63.3

. -

. 34.6

2.4

9.0

30,5

2.3

107,0

34-0

Projected.

100 in 1966

Page 8

6e The: refractory .products requiredrin West Africa bo far as energy is-

concerned,, in other words, for .ptesun power stations, are not 0021- "

exderable,,. ..Existing steam power stations and their developments

- ■ ■ •....-.'.■ ■ .. •■ .Power Stations, in MS- ■ •

■ ■ ■ ' -. J&

Senegal Dakar - ?el Air ...

- Cag de Biches ..

Guinea .Itia ■

Nigeria Ibadan A+B

Kano A+B

Oji River

Port-Harcouxt

Lagos Ijora A+B

Liberia Bong County

7. All the steam power stations have already "been built or will be com

pleted, before •&& erection of a factory for the production of refractory

products. However, account must be taken of the maintenance of .boilers.

The. average siae of a boiler is approximately 43 W, and its annual mainte

nance presupposes refractory products equivalent to what is required for

an area of 3 x 4 sq,metres? 22 cm. thick, roughly 2.6 cu.nu per boiler and

23.4 cu.m. for the sub-region.

8a The total requirements for consumers of refractory products (fiav> ola^J

Fire Clay ■ ' ■ . ■■ ■ ■ . . 1970 . , 1975 . x " 1980

Ghana - .-, ... ■ 375 ' .-.. X?8.Q0 • . .
Dahomey • 150 300 450

Guinea 5 305 " " " 3;155

Mali . . 90 150 240.

TSige? ■ .. 70 70,.. .;. ; v .-. 0.35

Senegal- .?-., , ;. 652 l?55O 3?052

Upper Yolta .->..,- : . ; 3.00

Liberia ■■ t ' ......

Nigeria ; 1,896 2^.5A§. ■ 7,776

5,301
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9. If we reckon these consumers as representing pratically 70

of all consumers, the total consumption in the sub-region should "be:

(in 1,000 tens) . ■..,,,

1970 ■■ ■ X97-* ■ " - 1980

Requirementsin fire clay 4»1 7-6 24»5

The consumption of fire clay throughout the world is about 60 per cent

of all refraotory products. The other refractory products ares dinas?

magnesite, chromiunwnagnesite? and dolomite. In Africa, for instance in the

UAE, the relation "between refractory products manu£actured-in 1964-65 and

the future position is as follows: , ■ ■ .

Quarts

Chromium—

'magnesite

Cement :

#ire clay, 40/47:

,.Pire clay 25/39'

li "" Total :

1964/65

1.5

2,0
10.0

2.5

8.0, --.

20.0

44.0

Production 1,000 T/per year

after the execution of the

development plans

3.0"

4.0 ■" " . ■

14.0

■ 5.0 -. ...:■■

■ :12.-0._ . ... "■

• ■ , 25.0, .. ,

'■ 63.0- '■■;- ■

in fire clay

In percentage

1964/65

3.4 h'

22I7.J&'..

Jo l/o ■■

,18,2 i

100 $

63.7% .-.

subsequent

years

■ 4.8 fo

6,4 i
£.£.$£. JO

7.9 £

19..0 fo

39.7 i

100. fo

.58-7/0

The requirements in fir© clay in I98O were estimated in this paragraph

at 24,500 tons and the needs in other refractory produots at 51,000

(paraw 5). This amounts to 32.5 per cent fire olay and 67.5 p;er cent of

other refractory products^ leaving out of aoc.ount the requirements in dinas-

This disproportion is due to the fact that fire clay is not used in

metallurgy. ! ■■

Metallurgy supplies its own needs in refractory products? and generally

imports raw materials or semi-finished products. This is particularly so

in the case of ..Liberia.
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■10. ■ '-■■■Summary of. this methods . . ■ : .■■ . ■'.-. ■■-■■ . ->

-: Requirements in. fire clay in I9.8O .25jOOO^toas'ipw-.year 33 per cent

E©q_uirements of other refractory 51j000 tons per year,67 per cent

, .products for metallurgy

is obviously not enough fir© clay for metallurgy, and the result

produced by these two methods is as follows:

ad i) 2otal.requirements 57,000 tons per year

in fire clay '" 34,000 "-"'40,000 tons per year

in other refractory'

". -■ • ■'"■ products- :'■:■:.■- ■ ■ 23,000 -17,000 tons per year

ad ii) Total requirements 76?OOO tons per year

:. . . r , , .in fire clay . ■ . , ■ . , ■ 25,000 tons per year

.-..-.- in other refractory products .'; 51,000 tons per year

■ At present, the.result bttainea-"by method na<L i^'is more acceptable

because it is based on a direct estimate. The requirements in

clay in I98.O may be put between 25-35 thousand tons,. with the" exception

' of the requirements for metallurgy.' So far as the metallurgical i&-- ■'

dustry is concerned 51,000 tons may "oe reckoned^ while the amount of the

other unenumerated refractory products for industry., may. be .put between

4- and 6 per cent of the requirements in fire clay,, which is roughly 1,000-

1,400-2,100 tons per year?that is"'% 000 per year. 'The requirements in I89O

- would bes ,

: . ■ - . Fire clay . 25-35 thousand tons

other refractory products ... ... ^ . 53 " . "

Total.,of the.various refractory products* . _ _ ,

,. .',, ■ Fire clay, . .. " _.." , ' #.j","""' 30,000 T / "' '

Ohromium-^nagnesite and magnesite 9?000 T
' ■ ■ ■ - ■■'■■' ■ ■. i ■ ■'' '

Dolomite 42,000 T

B.inas 15000 T" " '

'" i' ' ' " " "" ■■■'■'■ " '" ;'1,000'T " ' '

83,000 tons/per year
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■ It should "be pointed out that these requirements relate; only to

general- maintenance? investements 'not bsiyg included0 . ■

V, KAW MATERIALS . .......

1. .It will be. seen that at -present in West Africa deposits of raw

material are not knownj since, the geological.explorers did not ooncern,

themselves ..with that line, of .inquiry, Because, of the geological formation,

only negligible quantities of dolomite and magnesite deposits are to "be

found. However; it may "be assumed that there are deposits of refractory clay,

quartz', ■quartzfites," as" well as graphite, kyanxte(dasthene), sillimanite

and kaolin deposits- ,

Graphite deposits are known to exist in the Upper-Volta at Korsimoro,

inSi&rra Leone in the Kasila System, in Nigeria in the province of ;"

Adamawa near Obudu. in the east3 near Ningi in the Bauchi province and at

. Birnin^Cwari in the proxince of 2>aria«

Kaolin deposits are known to exist in Ghanaat Saltpond, in Mali in.

the Yanfolilla region and on the "banks of the SarJcarani r.iyer? in

Nigeria in a few deposits^ in the Niger over a vast territory that skirts

the Niger river and in the Gogare-Tiloa-Youri region, in Guinea in ■,.. .

a place called Coyal" and in the Ivory Coast in a place called Gouniouft.e.

Eefractory clays are known to exist in Nigeria at Sokoto and Enugu.

Kyanite-and sillimanite may "be found in deposits in Nigeria in the province

of Zaria.and in Ghana in Ashanti near Bekwai.

■ Present knowledge a"boTit.vdepopits of refractory raw materials is in

adequate and requires mor&.: i^horougb. investigation, but. in any case it may

be assumeii that in ¥est Africa,raw materials for fire clay and refractory _.

Clays exist' almost certainly, in- Nigeria, .GhanaF the Ivory Coast, the Niger

Guinea.- ■.■ . ■ .■'..■■,.;, ;. . ■ ■ . . ■ .

2. Judging from the estimate of the demand for-'refractory products in

1980, proposals/should^.be-"put forward for- set.tingP up a refractory

products industry in West; A£r,iqa-0. In the first pla.ceP requixmentsso far
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as the metallurgical .industry is concerned should "be met by.- the. industry

itself, and should "be "based upon Imported raw materials,- Proposals, for

setting up this factory are an integral part of Liberia's metallurgical

industry products.

3# In order to insure the needs of other industries, such as the oement,

alumina, glass, and other small consumer industries, a proposal must be'

put forward for establishing a refractory products industries. The '

consumption of refractory produots per country isas followsx-

Consumption in 1980 Propsoed Factories,

Fire clay, other refraotory-metallurgy Total

Ghana 2,570

Dahomey. 64O

Guinea 4,510

Mali 340

Kiger 200

Senegal 4j36O

Upper-

Volta 410

420Liberia

Nigeria 11,050

products

260

60

450

40

20

440

40.

40

Fire clay and other

refractory products

(in tons)

6,000+6,000

Total:24,500

2,830

700

4,960

5,100 5?48o

220

4,800

450

36,160 metallurgical factory

of 35j7OO tons

18,000 + 12,000

35,700

10,200 22,35*

51,000 77,950 24,000 + 54,000

4, Proposals for meeting the requirements in refractory products!

'■■" (a) Mali or Guineas " starting with geological research to discover

refractory clays, a refractory products works should be set .up

at tae site where'these deposits'are located, with'a oapabity"-

.' ' " of'.6,Q00 tons a-year-in'fix© clay based on looal- deposits, and

, 6,000 tons a yoar in magneeite, dolomite, dinas, using imported

.. ■ ■ raw materials* ■ ■ . . ■ , - - . . ;

(b) Liberias the establishment of a refractory products .works with an

": ' 'adequate capacity is' being planned-in connexion with tae proposed
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metallurgical industry. The production' of that factor?

b© 36*000 tons per year.

o) Nigeria^: in order $0 meet the requirements in refractory mate

rials a. refractory products works should "be set up with a produo—

-■.'■. ■-■>' 1. txon: of 12,000 tons. per., year./ based on imported -raw materials

in general. It would be an advantage also to install.in. this .

factory; .plant for the manufacture of fire clay, with a capacity

of 18,000 tons per year. It would appear to be an advantage

to tie up the establishment of this factory with the refr.aotory

clay deposits at'Enugu and the natural earth gas deposits,, as

well as the metallurgical industry between port-Harpourt. and

Enugu.. . , , . : . ...

5» Before making any calculations, certain prerequisites must -be laid

down, beoause the deposits of raw material ar;e.not;-really knowm. It. may

be assumed that it is possible .to find refractory clays, but onej:must

be prepared to visualize the import of 10 per cent refractory clay to

improve the quality of the local clay* The total quantity of dolomite^

magnesite-or .chromium-magnesite required should be imported.. -■ .,

6» The price of electricity iss Mali

Guinea

Nigeria

Mali -• :- ■

Guinea

Nigeria

97-2 t

38.1 i

■' 48.6 i

. 58.5 i

22.0 I

6*25 i

5/1,000

\/lf 000

i/ •'

t/ton"

&/l,000

kWh

ti

tl.

cu»

The price of fuel oil in-

;i eluding ■ transport:

The price <?f natural earth

g-ass

The oost of "transport from Dakar to Bamako (over a distance^ of 1,200

Jem) 1st , . -

- for raw materiais : 1.80 F/T'icm « 2,160 f/t = 8,75 $/

- for fuel oil V-i';.?v'5(K ": ^: =-9,000 " -36.46 "

~ for refractory bricks.2,20 " = 2,640 » «10.7 Ir
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,., The cost .of transport from Enugu to Port-Harcourt (covering a distance

of 130 miles) is; t . . ■ ■•■

- for. raw. materials s ^ ..... , 29/- per ton :=; 4.06:$/tpn

-..for refractory briokss " . . " u

; (According to railway tariffs*, tariff Ho.6 of the Nigerian Railway),

7» Prices-per unit s ■■ -. " '.■ "-.- • " ■■ : : -

Chromium-magnesite bricks 170 $/tons

Burnt dolomite ' ; ' 80 "

Fire clay-bricks . 7° "

Dinas bricks 90 "

Labour (including social amenities) - ■

Hagh-level personnel 14,000 $/per year'

■ - Junior'personnel' . ■ •, 7j'5OO ■■" ';

'• Foreman of works/superintend^ftts - 5,000 rt :

Skilled personnel - ' - ^:- l-2,5OO'-. " ■ ■■■ ■■ .-■-■■"-■

Semi-skilled personnel • ' '■ ;:" '650., "■■ .-■,■■

"'■'Manual labourers^' ■ ■ ■ -:'. 350 " ■ ; ■ ■' -

Electricity OtOO6$/lsWh

limestone (for comparing prices) . 2.0 $/tons 5
000 © / n ^ 4t*a

(According to UJTECA "The development of the steel industry in Bast

and central Africa") -'■ ' ''•
§

276,21 refractory bricks ' 15-7 - 22,5

276?23 dolomite - 9-2 - 36.5

276y24 ' magnesite ■ '■■' ■'■ 43.5 - 63.0

.,..,■ ■:-662,.-32 .; : refractory bricks . . _, 80,0 -268^0

662,33 refractory mortars 42.4 -225.0

663,7^ other, refractory_ products .: . 132.0 -5O5.O

(Acoording to "the ±96$ UN World Trade. A»nual) .' ■ r

refractory clays • ' ■ 16 $/tons

raw dolomite ■LC

raw Magnesite 40
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8* ^a"ble"7 '(?.i£e£ X) waS'dratn up in accordance-wi-th these

and the results of'Table1'6" -which follows. ' ' '•■■--.

* ';: : ": '■■■'''■ -'■'■' -"TABLE'S' ' :: ■■■'

Breakdown*bf mamfa6turHgrobst o:Tre?raotory •products

Mali Guinea

Amortization

Maintenance '

Interest

Insurance

165f36O

■56,940

23,400-'-

vl2,480 ■

88,290

Holidays,-Charges

Profits •

Eleotrioty

Fuel

Dolomite •■■

Magnesite

Imported-clay

Cllay : •'

Quartz ■ *
..,.. ^r _.s . ..,^,.,..... #^w^—

Total (bost'prioe)

218,400-

.110,810

.105,300

.119,700

.204,820

■,;16,5OO

'. '59,400

15,750

43,430

39,600

68,400

167,200

10,560

59,400

;-i5,75O.

/!9i

Price of* fire clay

Price of dolomite

Price of magnesxte

Prioa of dinas

Selling .prices Conakry

■ ■. Poarfc—Sarcourtt

Nigeria

445 ,.200 '

153,300

63,000 ■ ,:

33,600 :.j

162,640

32,,53O

588.OOO

142,884.

182,^00

367\840. '".
39,600
r

178,200

31,500

'$36;370 '". 2,446,544

1,260,000

-480,000

r.68Q^Q0O

>: '- 420,000

'oX ■ 240,000

340, 000

90,000 -■■■■*-■■■■■ ■ -■-'

1?090,000 $ . •■•••■■ - • ■ .-..

2,600,000 $ " "' '

9. there'are only twoiieftaotory products works with the_?exception of the

one in iibexia for the metallurgical industry. Oonsequea^, Rearing in

mind 'the previous proposals made, the factory in Nigeria will have to

supply the following countries; : Ghana,■■ Dahomey,:,f*he Niger., the Upper Tolta

and part of the needs of Senegal. The second factory, aooording to the
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estimates, would be -moref-:£avouxa)?ly, situated i* Guinea- than Mali* a*& .

should supply Ofunea, Mali and part of, the. needs of Senegal, , .

10, Of course, these estimates and proposals are based on the condition

that refractory clays.:;;oi^_.be::found an Guinea and Nigeria*. Should such

clays bfrfound in other-countries on the coast, the proposals will have

to be modified,

11, The-*foregoing indicates that.the construction of refractory products,

works in. W;est Africa is an advantage, and a thing t*> be desired. The . :

indices of these factorifte are "briefly as follows t

Total procLuctioi«. in thousand!

is fire clay "

in magnesite "

in dolomite "

in clinas.v "

Inves-tfaents millions o£

Equipment ' "

Buildings

Number of pe-rsons empi*yei

A, Salaries plus holidays %9

Bt Amortization

Gf Guess profit ;

D, ]foJAte£»u>e

E, Pift^toiai Diatwseme^ts

F. Xji0TU?s*.O9j Miscsellaneous

G, Fufim

H, Sleptricity

X, tRaw Materials

Gross turaov^x

-. .,■ Value added

Selling price (at present) '

t' of toss

$ ■

000.$ -

1!

■II

' n

»

IT

fl

tt

tt

Guinea

12.0

6.0

• ;2.0

: 3.0

■ :i.o

1,56

0.858

' ' O.T02

109

1O5>95

165.3$

218.40

56,94

23.4#

3.2.48

'39-60'

"43»43 *"■

321.31

.986,8T

■ 489,71 ■

i»090fOO'

Siberia ,:.. .■ ;

18.0 ■■..,

4.0 .,. - ,,

6,0 .;..

1,0 -,

4#2 ;,■•

2.31

1,89

2U ....

.:-■ 195.17

445,20

. 588,00

153,30 .

.63,00

33,60'

:- ' 26.25'-! •

■ 142,88

799.54

.2,446,94

= ..'- ^1*228,55 ..,

.... 2#6pofoo.. .
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12. Reccsiaendation for carrying out this.programme for developing

the refractory product industry*

(a) Geological exploration on the sub-region, particularly in--. ■

■ Nigeria and-in the countries on the coast, must'-be-organized

■ ■■;-■ ,to discover deposits of refractory clays,

(b) A refractory product centre must be set up with a laboratory,

■ ■ ■ ■ to test the samples and carry out research into refractory

products.

. (c) An effort must.be made to substitute fire clay and dinas

. refractory products for dolomite and magnesite.refractory

products since raw. materials for the materials first named ..-

can be found in.¥est Africa. .....

13. -This report deals only, with the needs of the sub-region and does

not take account of export possibilities.

14. Finally, some attention must also be paid to group 662.3 (l) -

insulating material. In 1964 the import of this merchandise was 3,516

tons at a cost of US Z 621,000.' The rate of industrial growth in the

suDrregion for the period 1963-I98O should be 14.3 per cent. When we

apply this rate also to the consumption of this commodity, the needs in

1980 work out at 29,820 tons a year.
V ■ -

There is a proposal to have a built-in factory in the metallurgical

industry in Liberia, to produce blast furnace slag fibres, with an .

annual-capacity of 1,500 tons. Bearing in mind the fact that products in

infusional earth may be replaced by these .slag or.basaltic fibres up to

a point, the production of slag fibres is absolutely inadequate, and this

subject should consequently be treated in the report on the metallurgical

industry in Liberia.



Page 18

Breakdotm of manufacturing expenses for refractory products in various"'aaiht-
+1-»T r-it* ' I —I ii > i.iir-riiBiin i ■■■■P 'ill- ll"-*"""' in ■mill—■ ■ iw.jp. mm i. , J-^W^f

The manufacturing programme b,000 T fire clay.

.2,000 T magnesite

3,000 T dolomite

1,000 T dinas " "'

12,000' T refractory-

"US

;. ■■■■-•

Unit of investment :

Investment equipment

Total investment

Equipment ... -t.

Buildings

Amortization 16$

Total

Maintenance + 5$

...-." ' + 2/o .
Total

Interest 1»53&

Insurance &,

miscellaneous . ■

Productivity H. ■ ■

persons ,Employed

Average wage

Annual wages

Holidays, charge s

20?o

Total

-■■ ■■■ ■ ■ - Mali

$ ■• - ■ '

* . - 1,

$. , . ..

$

$;;;

■*T'! ■
$. ""■

T/employee per

year

$/per oapita,
per year

$

$

$

Guinea

130 ■■'-■■ ■ -■ ■

560,000 ■

858, ooo.;

702,00,0

137,280

■'28,080

165,360

/42,9OO

14,040 ] '

56,940

23,400

12,480 '"■ '

. .110 .

109

810

88,290

17,660

105,950

18,000 T fire olay

4,000 T magnesite

6,000 T dolomite

2,0OOT dinas

30,000 T refractory-

products

Nigeria

140

55

■ 4,200,000

. - 2,,31P,00p -

.. 1,89P,,OOO.,

369,600

' "' 75,600

'445,200 ''

"115,200 '

■ '• "37f800

' " 153,300

: •' "'63,000

33,600

14D

■ ■■"■ ■ 7ho

162,640

32,530

195,170



105,

119?

204,

16,

300

21

49

25

700

820

500

59j4OO

15, 750
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TABLE 7 (Cont'd)

Mali

Profits 14 <?o $ 218,400 . 588,000

Electricity

(95-98 kWh/T) k¥h/psr year 1,140,000

Electricity $. 110,810

Fuel pea? utit, 150

Fuel total T/^-oar 1,800

price per unit l/T-j/^/l'DOO^-iB 58*5

Total

£o:;r dolomite per

\mit

Haw magnssite per

unit

Raw olay per unit

Total price

dolomite

niagnesite

iraportod clay

local olay

quarts

43

39*

68,

I67 3

10,

59,

15,

S43O

22

600 .

•12

40

16

400

200

560

400

750

2,940,000

142,884

140 nr* /t

4;200,000 m3

6,25

26,250

16

44

20

182,403

367,840

39?600

178?200

31,500


