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THZ REFRACTCORY PRODUCTS INDUSTRY IN WEST AFRICA
I.°  INTRODUCTION
1. Industry and handlcraft produotlon requlre refractory produots in
all cases where use is made of temperatures above BOO—I@OODC. When a
reffactory product ig requlred, use is made partlcularly of ceramic
material in the form”bf'bfioks,stones, granular refractory material
and refractory mortars. The ohief consumérguof réfrécﬁbfy products are
the metaliﬁrgiéal‘industry, the building-maﬁeriais industry, glasswork
_ and eﬁefgy@ In prlnclple, tefractory products may be Fiyided on the
“fb351s of their ohemlcal cOmp051t10n or the raw materlals uged in their

"preparatlon. The oommoneét and most important are :—

- Refraotory flre clay
- Magne51te in MgCO3
— Chromium-magnesite (MgCO with chromlte)

-~ Quartz.dinas or quartthe e,

.= Dolomite (Caﬁg)003 B P T A
- Graphlte R :“"ﬁﬁfh T |
"2, “le®s common Pub 9qually 1mportant are the refractory products from

mullite, sillimanite (anda1u51te and dlsthene), ‘§ilicium ¢arbide and a
- fow others 'of a speclal kind, - The needs of the  various industries.are

as forrows H

Metallurgical industry ‘ :fire clay, magnesite, chromium-—
| | magresite, dolomite, dinas.

Cement and Limestone Industry :fire clay and magnesite.

Glass industry : :1fire clay, dinas.

kAlumi@ium'Industry :fire clay.

‘Energy sfire clay.

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

apother, up 0 a certain point.

¥




AT L, ek

B/CN,14/INR/132

Page 2

e Rafractory products are d1v1ded into the BTN and SITC groups -

BTN - o - BITC _ S : : .
Eo-01-00 -662-3.(I) - Heat iﬁsulating brioks*ete. of
| e - - -1nfus10nal earths of kleselgur and
. o B  0£ 3111030us earths.k _
169-02-00° - 662:3(2) - Other refractory bricks stc.
"  ; ) e 662,3;(3) I Refractory cements or. mortaré.
"_69403~00u o 663.T. 0 _Refractorylproducts-other than

refraotérY»qqnst?ﬁdtioh-matgrials
* (e.ge retorts, crueibles, muffles,
‘nozzléé, ﬁlugs, supporté, tubés, pipes,
shéaths, rods).

II, THE PRESENT SITUATION -

1. Refractory produets are not at present made in West' Afrloa, and the

reeds of the subwregion are over supplied with 1mp0rted products alone

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

' whith: are actually produced at the brlckworks, for making circular brick

kzlns of the Hoffmann*type.

é.u Imports in respect of groups 662, 3(1),, 662.3(2) and,663.T”ére showr
in the following table: COTA oy i
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. TABLE 1 P _
Imports on the groups 662, 3(1), 662. 3(2) and 653 1 e
662.3(1) . 662.3(2) . 663.T

| 1000$ 7 1000% T 10008 _ T
Dahoney 0.9 . 8,1 .. - 2.5. 19.0 0.2 0.2
Ghana - : - o= 20842 859.D 21344 127.%
Ivory Coast = . 1e2 .0 2.8 . 944 B4 2ud o 2.6
Mali, - e - S 0id L
Wigey - 0.4 . . LT . 1.2 365 0.1
Wigeria , . .564s5  3;197.4 609.5 3,571i3. Vo 24,0 99.3
Senegal 0.6 =+, 2.8 C38s20 375.6. 2.8 1746
Togs - - 0.2 e 142 . Bude 32070 1.9 244
Upper.Volta - e 7 ews 0.2 1.3.° led 246
Tatal Q... R L e
Countries:  567.8 3,214.0 . - 874.8 4,92T.4 . 246.2 252,37
Estimate for the . T
sub=region: 621.2  3,516i4 © 956.5 5,390.0 . .. 269.4 - 276.2 .

I+ should be pointed out that in these import figurés;'reffactory’
products for the bullding of new factories are not included in certain

Cases. T e iy

3.'; As regards grOup 662 3(1) - the 1nsulat1ng materlal is not a refractory
product and the solution must be sought separately. For example, where
metallurgy is concerned, slag fibre especlally basaltic ones would be
produced, and these mlght be substltuted for 1nfuslonal earth produots up

0 a Qertaln point.

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

guantities imported for the period 1960-1965 are shown in Tables 2 and 3. -
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TABLE 2
Imports of refractony products for bulldlng E__poses

o (in toms)

SR _2__ _2_* _2__ ___i .ii:i - 1060-64
662.3(;) -

Dahomsy ?;f: 19, o 18 442 19:0"
Ghaza © . . 276.0.  362.9° 799.0  2,000,0 - o 859.5

Ivory Coast . 33-2:21 50,3 116.3 - 5648 < 59.5 64l
: _

Mali . - 1.0 0.4 oo ees 3T 0ud "~
Niger. s 1.1. 2.7} 0.1 . 10.1 - 3.5
Nigeria  ©.. 3s¥54ﬁ4%/'3,754s¢L/ 3459.3  3;317.2 4548608  3,57L.3"
Senegal 269.9+ . 440.5  450.2 - 341.8 ¢ 375.6
Togo. S 19.9. 8.2 5549 46.6 . -124.8 32,7
Upper Volita . 0.3-° 24 - 0.5 -.- 1,1 o 1.3
Total e 44375.3. . 49621.8 4894,1 75,8740 S 4,92T4% ..
Istimate for ths _ 4 | S IR
sub-regions . 4,783 T 5,112 - 5415 6y44% c 55390.0°
Inorease % . 6.9 . 5% . 19Ok o ol T TR

_/ This 1s merely an estlmate.

L  TABLE 3. )
Imports of other refractorv products
: : (in tons) ‘

A bR e le 196 1ok
663,7 | A | iy . —
Dahomey ' 0;2;/'::. - 0.1 56.6"' ‘ - S Qa2
Ghana 42907 48,4  127.0 1060 1276
Iyory Coast 1.3 1.9 2,3 5.0 iu4 2.6
Mali e e R e e O - . aes
Niger L L e U e o 0e2 T e
Nigeria uY 117.0Y  s8.0 105.0 18,2 1 99.3
Senegal _ 5745 52 4.1 3.7 ' 17+6
Togo 0.1 Owl 4ol 4B 0.7 2.4
Upper Volta 1.2 B A Y 0.9 ' 2.6
Total 306.4 - 280.4 196.8 22642 ' 252 .5
Egtimate for
" the subwregion: 339 312 220 247 - _ 276 42

}/ estimationse.
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e Group 662.3(2) reveals a rising tendency with a growth rate~:
from 6—19 per gent with an annual average of 7 7 per oent. In_the o

case of group 663 7, there ls ‘no steady rate of growth.

5. Up to the present, there are no factorles An West Afrlca Wthh make. ;
refractory products, and we are not aware of any.. study or project in this

commexion for the establlshment of a refractory products 1ndustry. .
III., PROJECTION
1. r_’I,‘smevaluaﬂ:c—:-:.fzg;t;;_:.r.ia'zam;-;:'e&is:;-; in refractory products,” two projestiom i
methods:maywbeéuse&*in?prinmiple‘and“these are ‘given below: " :

(a) dnrevaluationimay be:made of the growth’ of' industries using «

«refractozynyrodaatspmamd thn projes tlon of this evalietion::

r.oawoused 9 ascertaln: the néedﬁuinirefraqtory‘products‘»
+{b)- A .direct computation may.be made of the consunpbion- ih’ réspect

of industries making the greatest use of refraotOry'produbts;“5i

24 As regarde method(a), the growth rats 1n 1ndustry in West Afrloa
for the perlbdyl96“~198© shauldfbe'14 3 per cant.= Imports ‘oF" refractory

productst i l9?54 werer._'”J ¥

.,“....M IR w' N 662 3(2) e . o 5, 440T/peryea,r |
e Ty .- ‘.u.._.. -6.63 7 - .l_. . V -. . ., . .,.. PR 247 T/I)lé:r year‘ | -
| - A”Totalz - :f :ﬁ;, 6. 687 T}Per yea#

o If we assume that the growth rate for the requirements of refractory

products is the same ‘as for industry, the reguirements in 1980 will be:.

o ~662.3(2) - ol 154.570 T/ per yeap. .o

663.7 2,090 T/ per year
- - _ “TPotal: " 56.660 T/ per year.
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V. DIRECT ASSESSMENT

The chlef consumers of refractory products are the, metallurgical L o
1ndustry, the bulldlng materlals industry . pdrtlcularly the cement, glass,
aluminium or alumine industries and energy. The needs of these ' '

industries in refractory products is as follows. '

1. The cement 1ndustry' on the average wWe may reckon on the need per.-

unit of about 1.5 - 1.7 kg of refractory products per ton of cement or o

clinker, The. refractory. products used 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 Tire cley stones with a'high.percentage-of alumina,

in other words, fire clay;of,the.highest_quality. .Generally speaking,

one can get by-with.refradtoryrproducts based on' fire clay, because in ﬁﬂﬂf¢
West Africa. no deposits of the neeessary raw materials are known apért

from magnesite. -

2. Cement production amd the needs in fire clay are indicated ix Table 4:

- N .. TABLE 4 - :
Gement productlon and requlrements in refractory products.

Clinker cement productlon - o Congumption of refrantory. products
in 1.000 tons . in tons
| 1964 1970 1975 1980 1964 1970 1975 1980
Ghana ~- - 250 600&/ - - 375 900
Dahomey - 100 - - 200 300 - 150 300 450
Guines - ' - 200% w00 L - 300 450,
Mali - .. 60 . 100, . 160 - 90 150 - 240
Niger - - 75 - 45 . 190 - 68 68 135
Senegal .220 . 420 1,020 2,020 330 630 1,530 3,030
Upper— e ‘
Volta =~ . = - 200 - - - 300
Liberia - = - 200 - . 300

Nigeria 950 . 1,250 2,4502/ 5,4505/ 1,425 1,875 3,525 TyT25

Potal - 1,170 1,875 44265 9,320 1,755 2,813 6,248 13,530

1/ 100 T Al-cement
2/ 200 T slag-cement
é/ 600 T slag~cement
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3, Alumina:  the Jdevelipument of aTtmina production has not yed been
determined, but we cén reckon on the Following flgureso Presént'pfﬁél'
duction in Guime. ig 65.000 tong & year. Imn 1980 alumina’ producticn Ad
West Africe should reach:l.2-- 1.6 milliOn tons a year, with Guine: respousd
ble for -75.per cent of the ! total gquantity, and CGhana 25 per cent.  Because
the production pruvcessgsing méthods are not yet establlshed, we' may reckcn

on a need per unit of appromimately 1.0 - 1.3 kg of refraotory products

per ton of olinker, The relation between olinker and A%,0, is abpr0$i~ﬂ
mately 1sljwhere-as L1t & mount ~f refractory vrioducts veriived for a ton of

alviina 1s about 2.0 - 2,6 kg per ton.

L In % sble 5 will De fOLnd the needs in refractory prcducts where

alumina in concerneds

, TABLE 5
AluginawgggducﬁioP_an&‘the amountrof-refraéiory'produots=required
_lPer@otiOn-offﬁléﬁg i Amount of refractory?products .
:7im 3000 tens IR iﬁ*fpﬁé't“ ,
Ghavia - 0 375 T 900
© Guines - 65 1,025 0 - 1B6 ' 2,760
Total 65 . 1,500 156 3,600

Thé'total’requirémcnts in refractory products as far as alunina ie. .

concerned oanm be rsokomed in fire claye

5a Metallurg;; The refractory Products raqulred by the metal]ucglo@l

1ndLstrJ are as followsu

L Requirements in 1000 tons pc*
Refrad%ory products: - : yoar in 1975

_ Liberia Mali Wigeria Toial
Tn dolemite 26,6 3.8 T.& 38,0

- Tn magnesite - ' 5.6 0.8 1.6 RCAVE
Dolomite: Bricks ot C s 2,8 0.4 0.8 4.0
Chromium Magnesite Bricks S 0.7 Cul - 0y2 1,0

Tobals 35,7 5.1 10.2 51.0
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6. The. refractovy products required in West Africa so far as energy is

concerned, in other words, for steam power.. stations; are not oon- .

eiderable,. - Bxisting steam power stations.and their development: . -

Senegal. Dakar - Bel Air

—~ Cap de Biches

Gulnea Frla
Nigeria Ibadan A+B
Kano A+B
Cji River
| Pdrt—HarOOuit
Lagos Ijora A+B
Liberia Bong County

. Existiqg-

6303 ’

34.6

9.0
30.5

2.3
107.0

34.0

.Power Stationg in MW

Projected.

100

~in 1966

Te ALl the steam power stations have already been built or will be com—

pleted, before ilLe erection of a factory for the production of refractory

pro&ucts. However, account must be taken of the maintenance of boilers.

The averags 512e of 2 b01ler is approx1mately 43 MW, and its annual nainte~

nance presupposes refracﬁory products equivalent to what is required for -

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

23.4 ocu.m. for the sub-region.

8. - The .total requlrements for consumerg of refractory products (Fire u]a?)ﬁ

Fire- Clay
rGhana

Dahomey”A
Guinea

Mali

Niger |
Semogal
Upper:Volta.ﬁhf
Liberia P,

Wigeria

-0

AToﬁal

- L1970 o

150

5
90
70

652

300
305
150

375

'

TO. o

1,550

1980
1,800 - |
- 450
13,155
240‘
- 135
3,052
1300
305,
.16 -
17,183
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e If we reckon these consumers as representing pratically 70 per cent

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

(in: 1,000 ters 8)

Requirementsin fire olay . 4'

| 19c_..

e T

ers. - 1980

7.6

245

The consumptlon of fire clay throughout the world ig about 60 per cent

of all refraotory products. The other refraotory products are:

magnesite, chromium-magnesite, and dolomlte..

In Afrlca, for in

dinasg,

stance in the

UAR,,the relation between refraotory products’ maﬂufactared in 196465 and

the future position is as followss

Production 1,000 T/per vear . In perce:xtage
no after the execution of the - -~ ,  subsequent

. . ﬁ1964/55_ ~development plans 1964/65  years
Qnartn L5300 34 6 48
mmmmm_ '”*7;;, -  =  0 "5¢_ .,; ”
sgpesite ~ 7 2. o * 440 L5 % - 6.4 P
§1G;§;ggs¥ ~10.0 .- 14.0 22.7_%, 7 ‘22.% %
“Qement - - o 2.5 B T 7Y I 5T %h . T9%
Fire olay 40/47 8.0 .- 2.0 1824 19,09
., Fire clay 25/39 20.0 - . o 25,0 . 455 %‘ 3941 %
S otal ¢ 44,0 63.0 300 % - 100. %
in fire clay. 63.7% . :.58.7%

“The requirements in ®prs oclay in 1980 were estimated in this paragraph
at 24,500 tons and the needs in other refractory products at 51,000
(para, 5). This amounts to 32,5 per cent fire clay and -67.5 per cent of

Gther refraofofy products, leaving out of account the requirements in dinas.

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

metallurgy.

Metallurgy éupplies its own needs in refraqtdry products, and generally

imports raw”matér;@ls or semi-finished products.

in the case of.Liberia.

Thig is particularly so
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10, *Summary’ of. this method: :
7 Réquirements in fire clay in 1980 "25,000gtoqsﬂpar;year'33 per cent

Requirements of other refracﬁory 51,000 tons per year .67 per cent
. products for metallurgy ‘

There is obv1ously not enough fire clay for metallurgy, and the result
produoed by these two methods is &s follows:

o ad 1) Total regulrements B C f. 57,000 tons per year _
in flre clay kf' a 34,000 - 40 000 tons per year'.
'1n other refractory - ' o
. producte s : . 23,000 - 174000 tons per year.
ad ii) Total requirements : . T64,000- ﬁous POT YOAT - i
R flre clay S A DT ICTE S 25, 000 tons per year

'1n other refractory products 51,000 tons per year

C At present, the result oﬁtalned by me%hod "ad 11" is more acceptable
because it ig based on a direct estlmate. .The requirements in firs L

clay in 1980 may be put between 25-35 thousand tons, with the exception

| of the requirements for metallurgy.. So far as the metallurglcal 1n—-ﬁ
dustry 1s concerned 51,000 tons may e reckoned, while the amount of . the
other unenumerated refractory products for industry. may be .put between

4 and 6 jef=cent of the requirements in fire olay,_ﬂhich.is roughly 1,000
Ni,4¢0m2,i66 $§ﬁs per years; that i§m2;000-periyear.'fTH§ requirements’ in 1890

~ would bes - | _ o
. . Fire clay B | : R 25-35 thousand tons
| other refractory products . .. ) t.“, ;!;;w‘ {ﬂh:53' ‘¥ﬁ.:;_ ) n
. Toal.of the.various refractory, products. e .
Fire clay. . A  7 B0,000 T '
, Ghromlumumagne51te and magnes1te‘h' 9,000 T
Dolomite 42,000 T
Dinas _ 1,000 T
CGraphite T 1,000 p oo

83,000 ions/per year
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Tt should be pointed out that these requiremimmts relate only to.
general maintenance, investements uot bsiug. included.
V. RAW MATERIALS
Sle o oI% will Dbe seen that at present in West Africa dep031ts ofrraw 7
material are not knowm, since the geolOgmcal explorers dld not concern
themselves with that line of anulry Because of the geolOglcal formatlon,
only negligible . quantities of . dolomlte and magn931te deposlts are to be
found._ However“ 1t may be assumed that there are depos1ts of rexractory clay,
_ quartz, quart51tes, as well as graphlte, kyanlte(dlsthene), s1lliman1te

. --‘-—'

and kaolln d39081ts.

| Graphlte depos1ﬁs are known 10 exist in the Upper Volta at Korslmoro,
_ 1n815rra.Leone in the Kagila System, in ngerla in the provlnoe of

Adamawa near Obudu 1n the east, near Ningi in the Bauchi province snd'at . .

S

Kaolln deposits are known 1o exist in Ghanaat Saltponﬁ, in Mall 1n
the Yanfolllla region and on the banks of the Sarkarani rlver, in 7_!
Nigeria 1n a few deposits, in the Niger over a vast territory that skirts
'the N;ge; river and in the Gogare-Tiloa-Youri region, in Tuinea in

& place called Coyal and in the Ivory Coast in a place called Gounioubs.

Refractory clays are knowa t0 exist in Nigeria at Sokoto and Enugu.
LK&éﬁitéﬁéﬁd'éillimaﬁite may be found in deposits in Nigeria in thérpfovince
of Zarla and in Ghana in Ashantl near Bekwaln o

: ?resent knowledge ahout: depoglts of refractory raw materlals is in-
-adequate and requirss more thorough 1nvest1gat10n, but 1n any case it may
ba- assumed that in West Africa.raw materlals for flre clay and refractory ..
'clayS-ex1§t almost certainly in Nigeria, Ghana, the_qury Coast, the Niger
' and‘Guineéf o
Ze Judglng from the estimate of the demand for refractory products in
-1980, pr0posals should: be-put forward for setting, up a refractory

- produots ;ndustry in West Africa. In the flrst place, requ:rmentsso far
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ags the metallurgical industry is concerned should be met by the. industry
itself, and should be based upon imported raw materials.. Proposals for
getting up this factory are an integral part of Liveria's metallurgicel

industry products.

3 In mrderto insure the nésds of other industries, such ag the cement,

alumlua, glass, ‘and other small consumer 1ndustrles, a proposal must be

'put forward for establlshlng g refractory products industries. ‘The "

consumptlon of refractory products per country ig-as followss

_ Gonsumptlon in 1980 ” 1 Propsoea Factorles*r
Flre clay  othex refractory metallurgy Total  Fire clay and other
producis " refractory products
. - _ - (in tons)
Ghana. 2,570 260 2,830 o
Dahomey 640 60 _ _ 700
Guipea 4,510 450 o o 4,960 . |
Mali 340 40 | 5,100 5,480 6,000 + 6,000
Niger 200 20 o S 220 o '
Senegal 4,360 440 | 44800
Volta = 410 . A o o 450 o
- Liberia . 420 . LD : 135,700 36,160 metallurgical factory
of 35,700 tons
Wigeria 11,050 1,100 ' 10,200 22,35~ . 18,000 + 12,000
| 0tal:34,500 2,450 - - BLO0s 7,950 24,000 + 54, 000

e Proposals fox mﬂetlng the requ;rements in refraotory products-
- :{a)r Mali or Cuinea: startlng with geological research to discover
refractory clays, a refractory products works should be set up
:at the Blte where’ these déposits: are located, with' a ocapabityr"
'-ofm65000 tong & year in fire clay bassd on local..deposite, and
. 6,000 tons a yoar in magnesite, dolomite, dinas; using impcrted
- raw materialss ' o
(b) Liberia: the establiskment of a refraectory products works with an

':a&équate'capaoitjfis'beiﬂg planned -ir’ connexion with the proposed
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‘tietallurgical industry. The productioh of that factsry should -
Yo 36,000 tons per year. ’ e ;
b)f;Niééfia': ln,ordgrfo meet the regquirements 1n refractory mate-
'- rials'é; refractory products works should be set Up ‘With a produc—

. it tiom of 12,000 tons. per. year, based on imported raw materials

in general. It would be an advantage alse t0 ingtall in this .-

factory plapt for the manufacture 6f Tire clay, with a capacity

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

to tie up the establlshment of this factory w1th the refractory

clay depogits at Enugu and the natural earth gas dep031ts, ag

well as the metallurglcal 1ndustry between port—Haroourt and

Enugu

He Before making any caloulations, certain preréquisites must ‘be laid
dowr, beocause the_depoSité of raw material are moi-really kmown. It may
be assumed that it is pdssible.to find refractory clays; but one must

be preparéd to visualize fhé import of 10 per cent refractory. clay to
improve fhe quality of ﬁhé Iocal clay. The total quantity of dolomite,

nagnesite or ‘chromium-magnesite required should be imported... . -

o

s The price of électricity is: Mali  © * 97.2 $/1,000 KWh
T S Guinea 38 1 $/1, 000 T

Cwiomalunioisai. dn o - Nigerda - 48 6. 3/ LT
The price of fuel oil in- L
“eluding transport: Mali ::o:. 58,5 $/tcn

R PEE Guinesa 22.0 $/%ton

The price of ‘patural earth. Nigeria 6425 $/1,000 cuam.
gaRs

The cost of tran3port from Dakar 0 Bamako (over a dlstance ‘of 1,200
km) iss ‘ o o o
- for rav materials :  1.80 F/T ki = 2,160 F/T = 8,75 $/4ons "
- for fuel oil -5*¥ﬁ$59ﬁ‘" 9,000 " =36.46 "
-~ for refractory bricks.2,20 " 2,640 " =10.7 "™
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The cost. of transport from Enugu to Port—Harcourt (coverlng a distance

of 130 mlles) isse

- for. rav. materlals's

.~ for, refractory brlshs.

29/— per ton = 4.06 $/ton

1" !I 113

(Accordlng +to railway tarlffs, tarlff No,6 of the Wigerian Rallway)

T " Prices- per unit .

;i LChrom1um-magnes1te brlcks o
'Burnt dolomite
. Eire elay—brlcks:”'

' Dinas brlcks' ‘

" Labour (1nclud1ng social amenltles)

Eigh~level personnel

. Junior personnel

- Foremén of works/siperintendents .

‘Bkilled personnel ~ Tk

Semi-gkilled personnsl
+{ Manual labourers:

Blectricity

limestone (for comparing prices)

el oil

170 $/tons'
80 1 ’
70 1]
gg " g

14,000 $/per year

7,500 " |
5,000 ML oi et a
2,500 " )
650 M
a%0 M
0,006 $/kih - .
2,0 §/tone

0.22 $/litre

(Accbrdiﬁg to UNECA "The development of the steel industry in'East

and central Africal)

276,21 Tefractory bricks

276,23 dolomite

276?24 | magnesite
_q662,32,;;refractpfy bricks

6A2,33 refractory mortars

663, % other refrachory products:

15,7 22,5 $/toms
942 = 36,5 O
43,5 = 63.0 "
80,0 -268,0 o

U 4204 -225.0 "

132.0 ~505.0 "

(Acoordlng to “the 1963 UN World Trade Annual) oo

refractory clays
rew dolomite

ravw Magnesite

16 §/tons . - . -

12 n
40 "
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84 Table (s nex I) WwhL‘draffh up ih adcordancs with these prereqn;sltes

and the results of 'Tabld 6 which follows. ' ~ = = © = .~
RS “ABLE 6
Breakdown of manufaoturﬂng cost o refractory pro&uots :
.4, Malllﬁ R Gulnea‘ﬁrx: ngerla

Amortization 165, 360 "445,200
Malntenance BT R s g gt edes el s et 1153, 300
Interest T Ut T TSR noe3go0itie v il '6355000 _—
Insurance PoRRTe T 0125180*:f'ﬂ=1ﬁ5 ' : 33’6OOTJ..“
Salariegii i heL 88,290 162, 640
Holidays,-®harges Lol e -1;755650 €., %9030
Profite "+ . : S 218, 400 ,T588 000 .
Electricty 110,810 : 43,430 142, 884__
Fael - 105, 300 39, 600 26&250 )
Dolomite « - © 119,700 y 68,400 182,400
Magnesite - ,204, 820 ) . 167,200 367%849. »
Inportéd clay ., 216,500 y 10, 560 39,600
Clay - v, 059,400 | 59,400 'wazmj;
Quarta - ' | tI15,750 154750 . 31,500 “
Potal {cost prloe) l,2i4,gigmw-f T_;jzmmwwmggggﬁfé . 2,446?944
Price of fire clay e .o 420, 000 | ¢ 1,260,000
Price of dolomite ERREES 240, 000 | © 480,000
Price of Im-a'gnesite e 340, 000 . r 6804000 |
Prioe_éf dinas ¢ .- 90,000 i@l 186,000
Selling-pficés Gonakryia: i 090, 000 § | PR e

_ Port-Zercourt: . 2,600,000 § e

9e There are only twolrefractory producte works with the exoeptlon of the
one in Eiberia for the fledaliurgical 1ndustry. bonsequently, hearmg :m '
mind the’ previous proposild-made, the factory in Nigeria Wlll have to

supply the following counirieg.+ GChana,- Dahomgg, She nger, the Upper Volta
and part of the needs of Senegal, The second factory, according $o the
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ostimates, would be: more favourably situated iw Ouines than Mali, asd -

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

10.-

that refractory ¢lays. cen be. Ffound - 1n Gulnea and ngerla.r

Of course, these estimates and proposals are based on the conditiom
Should such

clays bg found in other;countrles on the coast, the prOposals w1ll have

0 be modxfled.

11,

works iﬁfW%st Africa is an advantage, and a thing te be desired, The  ;“;;,

The foregoing imdicates that.the comstruction of refractory p?g&gﬁfs;_

jmdices oFf these factoriée are briefly as follows &

Total productxon

in thousanﬁﬁ’éf toas

in flre clay u

in magne31te Sk "

in dolomlte _HF-“ "

in dlnas ”'; u
Inves@ggnts millions of §

Squipnent - "

Buildings

Nﬁmher-of4ﬁersons eﬁﬁiéﬁed

By
B,
Co
D.
By
.
G,

H,

I,

Salaries plus holidays
Amortlzatlon
Gresg'proflt
Haintenance

Fimaacial Disbursemewts
Inguromoos, Missellaneous
Fue}

.Electricity

fRaw M&terlals ;

Gross turuover '

: Value added _
Salling orloe (at present)";:

o
-1

n

L

14

L]

“

t

[

214'-.;

e
1,000 8 -

o

1,090,007

Guipea
12,0 30,0
6.0 18.0
2,0 4.0
3,0 6,0
‘1.0
1456 d4e2: .
0,858 2431
L 0,702 1,89
L 109
105,95 195,17 -
165,36 445,20
218,40 588,00
56494 153,30
23.49 63500
12,48 33,60
39,60 26,25
43,43 " 142,88
321431 799454
986,87 2,446,948 .
489, . 001,228,330

124600,00 .

i

-
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12, Reocgmendation for carrying out this programme for developing
the refraotory product 1ndustry. .

(a) Geologlcal exploratlon on the sub—reglon, partlcularly in..
' ngerla and - in the ‘countries on the ¢oast, must be organlzed

to dlscoverldepos1ts of refraciory clays.

,Kb) A refraotory product centre must be set up with a laboratory,
:to test the samples and carry out researoh into refractory

produots.

?(p) An effort must be made to. substitute fire clay and dinas
o refractory produots for dolomite and magne31te refractory .
products since raw materials for the mater;als:f}rst_named .

can be found in_ﬂ?si Africa.

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

not take account of export p0851b111tles.

-14. Flnally, gome attentlon muet also be paid to group 662 3 (1) -
inéulatlng material. In 1964 the import of this merchandlse was 3,516
tons at a cost of US & 621,000. The rate of industrial growth in the
sub—reglon for the perlod 1963-1980 should be 14.3 per oent.' When we
apply thls rate also 1o +he consumptlon of this commodlty, the needs in

1980 work out at 29,820 ﬁons a years.

v \.

There is a proposal to have a built-in factory in the metailurgical
industry in leerla, to produce blast furnace slag fibres, with an - _
annual capacity of 1,500 torns, DRearing in mind the fact tHat products in
infusional earth may be replaéed by these slag or basaltic fibres up to
3 pOLnt, the production of slag fibres is absolutely 1nadequate, and this
subgect should consequently be treated in the report on the metallurgloal

industry in Liberia.
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TABLE T

PP ot PR

Breakdrwn of. manufacturlng ex

EI‘leS

The manufacturlng prOgramme

Unit of imvestment

Total investment
Bguipment
Buildings

Amcrtlzatlon 18%‘_
o+ ﬁ%L;f:

Total

Malntenance + 57:‘

e 2fd;

Total
Interest 1.5%
“ Tnsurancs &
miscellansdus

erL

Productivity

~ Persons Employed

Average wage

Annual wages

Holidays, charges

20%

Total

a;@%J 

b,OQOJT_fire GlﬂY—j
2,000 T magnesite ;

3,000 T dolomite
1,000 T dlnas.“
12,000 T refractory—'

Trdusts

'*“Mall i © (uinea

%/T L Co _ 130 f,o
Investment equipment oae e

% 554
$ - 1, 560, 000
¥ 858,000,
$ . 702, 000
$ 137,280
§ i 28, 080
N 165,360
ﬁ‘: g2, 900
o ' 14,640
B 56,940
$ T 23,400

$ T 12480

":T/emplqyee pexr -~ . .-110
.oyear . L
§/per ocapita, o
per year 810
$ ' 88,290
i 17, 660

$ : 105,950

penses for refractory products in varlous GO~ -

.{l§,OOO:T firé olay

4,000 T magnesite
6,000 T dolomite
2,000 T dinas

30,000 T refractory-

-proeductis

) Nigéria
' 140
55
' 44200, 000
2y 310,000 -
1, 890,000 .
369, 600
75,600
‘f445,200:
" 115,200
" 37,800
153,300

o a. ; \63,000

33,600

140

750
162, 640

32,530
195,170

i

u
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TABLE 7 (Cont'd)
| Mald Quinea Nigerie
Profits 14 % 3 . 218,400 588, 000
Electzriocity | '
(95--98 kWn/T) ¥¥h/per yesr 1,140,000 , 2,940, 000
Eloctricity $ 110,810 43,430 142,884
Fuel - per Unit, 150 i/t 140 o /7
Fuel sotal T/ goaz 1,800 4,200,000 m°
price per umit $/m5 /8202082 58.5 22 6.25
Total 4 105, 300 39,600 26,250
Eiiiiolcmite per $/T o1, 12 16
Hey magnesilte per
unit $/m 49 40 44
Raw clay per unit $/ T 25 14 20
Total price .
dolomite 119, 700 68,400 182,402
magaesite 204, 820 187,200 367,840
imported clay 16,500 110,560 39, 500
local clay (1o8/T) 59, 400 59, 400 178,200
quarts (15¢/m) 15, 750 15,750 31,503




